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CHAPTER 1
WHAT IS5 A DIAGNOSTIC PROGRAM?

1.1 IWNTRADUCTION

Thi=z chapter presents anr introductlon to dlagneostic  orogram
dgﬂiqn. It discussses che ases apd paers of diagnostics pEsgrams,
Ll testivg goals any cdlaprestic program design should mest, and
the wvarlouws methods ussd to Lesb bardware. This chapter dis-umaes
thioze characteriatics that are cammon to all diagneslic  programs,
tegardlesa  of Lhe havdware they are Jdesigned to execute In ar
Lesl.

1.2 1USEE OF DIAGHNOSTIC PROGRAMS

A diagneslis Progrom [s =2ny program designed  specifionlly ko
disrover and  identify hardware [Lailures o o comnpuksr system.
Tnere are Lhroo maln coees in which diagnostic prograas aro wgaed,

L. Zaring exezution of asplicaticns o1 system:= prograwns, when
Lhe Syston produces ansxpeckad  a2vyents  of incorroot
conElEation resonlls.

Taiz Indicates the possibility of malfunctioning bardware.
A diagnostic  program or 3ct of progeams wiil he ewacuted
to determine 1F there was a hardware mailfuhetlon and, if
So, which part ovfE the system failed.

2y Durirg manvfacturing.

After A hardware device is built, it muzt he  thoroughly
Lested befgre 1t 15 shipped to a cnstoemer.  This kestinn
generally is performed "bokbtom-up." First, l1ngic madulas
making up  the devico are tested sepsrataly.  Then, ths
modulss are put tagether Eo greate the  whole desvice and
Lhe dewice I[tself is tested. Sametimes entipe RyRtems ars
Put bogether in the manoufacturing plant and tescad heforse
being shippoed to a4 customer. Other times, zvetems are hot
out tugsbher dntll the Individoal patfrta [proviaosly tostaerd
mrocessors zod poclpherals) arrive at the custLosner Sivo.

.



WHAT IS & DIAGNOSTICZ PROGRAMY

3. DCuring the design of a new product.

[f the fonctionality of a peoduct I5  accurately defined,
and a diagnostle pregram  for the prodouct 15 correctly
written, than when the diagneslic program is  execoted  JC
should ({If the preduct has no hardware mal fonction:s
indicate that the product (s lunclioning correccly. Tf
the diagneostic program  indlcakes Lhat errors neve boon
deltected, they zould be the eesult of a  faulty product
design Lhat needs to ke corescted.

1.3 DOIAGNOSTIC PEOGEAM USERS

Berause diagnostic pregrams are out fn wvariouws uses, Lhe nsers
[apzracorsl  of these grograms ars alss wvariecd. When a Siagrastic
program is used s identify prublems in a  system ab  a  customer
site, the peogram may be runl by a custamer ssrvice represemtabive
ar by the castoner.

Diaghwstic pragrams used to wecily preper Sunctioning of  new
davices nar aEvsLEMS might pe  run by rtechnicians at  the
manufacturing =site. Tosy migqht be 1oaded and  run wslneg  an
autamated methas reguiring no eperaler.  Also, custcomar serwice
cePpresentablves must werily prooer Functioning of new systong when
the systems arrive at a custoner sike,

A& diagnhostic progran waed for design wverilication would  wrobably
e cun by a hardware desiagn engineesr,

Berausze aof the variety of users for diagnestic  programs, Eho
progeam  devaloper  Sneald 28 aware  who he ugers oi Bis or hee
program wWill ke. Sope programs may be  inktended [or A speclile
audience, and the program wvan be taiisrad to Its  neeads,;
wackygreund, and experience. Other prograns will be Intended Tor o=
wlde range of users  and musk be written to be useful to all of
them.

l.4 USER REJQUIREMENTS

AR1? diagrnostic program use:s have spacific recuzirementz Lhat  the
prograns nust meec. While soeme reguirements arve comaoh Re more
than one uwser, Some Are oet.

211 users heve in commorn khe peed for good  foulibt Serection, ot
Mooverage®  {the ability te flrd as many failures as pessihie).
Zvery user expecks that 1E an crror swistz an  the device belna
tested, then soma diagrestic program will detecl Lhat araor.

Customers, or  "end users,"

hawa three main  regquirements  Tor
Slagonostic programs. .
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Easze of use.

The [unclblons of dlagnostiz programs  are  zechnleal  and
relate o internal system hardware. An cnd wzer may oot
kave the rraining te understand what aperations are Laking
plaze in  Lhe diagoostlc  pragram.  Trerefore, Lhe huna:n
interface must e sinple. For edample, inztaliing cables,
aetbing awitchead oo logle boards, requeszing information
gurh as CS5R addresses ar devics priesvity levels are 211
inapprapriaie.

Proeservablion of uacr data.

Zince device media may cobtaln datae needzd by the user,
diggngstis oDrograns muskt  provide  safeguards agzinzl
dastruction of thizs data. This iz gqenerally accompilshod
by  anlyv wriking on mediz desigqnated for dizgnostic usco.
Bnme dizks provide specific mectors that are used only for
digganastis PUYpUSesS.

Honodolosion of asess.,

& large system at A sustomer site will  wsweally ke

timeshared by =wany asers, T2 Lhe wacrs cabnot ase khe
aystem Wwalle diagnostic progeams are running, =Significant
less to the cuslower  ©an occex. Therefore, diaganetis

proqrams should operabe under the Usec's opweezbing svatem
and ot preampt abher systam u=mers,

Custamer =Reyvice reprofcenbatives  have the following diagpnoslic

Droaram

taquirensnts.
Cuick fault deteclion.

The [asler a customar sarvice reoreschbative acrives =o 0 3
site, Fixes Lhe proeblem, and leavas, the haopisr the
mustamer . Diaznestic programs showld  be  abkle to find
taults m3s culakly as pessibkblic.

Identification of bad [leld-replacanle units.
The diagnostic program should he able bEo tell the customer

srrvice toprescntakblve which FRU {see  dafirnikian a0
Sertlon 1.6} =hoald ke replaced.
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# Good program Qecumsntation.

To igentify a failure, it 1Is oftcn negessary for the
cuskomer - =ervice reprusenktaLive to  understand  what
functions a diagnastic program & perlorming. Therefocre,
the program  should  be well  decumented  with  detalled
functional deszriptions of each test.

Manitfacturing reguirements depend  on which phasa ol L
sanufactouring process a diasnostic program is u=ed in.

L toe module  test phate, guick orror detection 25 walued,
parbicularly in  high wolume settings. Good errer identificatlon
ig somelines NOT necessary, becavoe poedulses are sent  to medole
repaitr sStatisns  that e thelr own special-purpose hardware and
eafbware to identify module fallures. In ather Zades, moduls
rapoir  statlons are Aot used  and good errer identifizaticn I
Importaot.

Curing <evica testlag, manufacturing  ta2chnlclans  have fthe  same
cedlirenents as cuAatoner servloe represontativesa. Quick delection
is needed =0 tie wmanufacturing  process will oot ke slaowed.
[dentitication of an caz3ily replaced constltuenl part of the
fardware system is necessacy 5o Lhe part can he reclaced  and  the
Aepvine shipped while the bkad parl is repeired, instead of bholding
no shipment  of  the device. Good  dooumentation 1 nelaedsary
because detzrmining the bLad part somatimes requlees a thorough
understanding of the diaguestic program's furctionallty.

The main cequirement of fesign engineers is= that kthe program  gi
3204  Fault detectisn. Since the enjineer is wsing the diagnost
peogeam to cheeX oul his or het fesign,. any 3ection of  the 1oz
that Ehe progranm  deos net test cowld oontain m design [law that
may naot be caought wuntll  after ke hardware is  in  praduction,
nexeasikating an enginesring changs ardar (GBEY) .

o
3o

[l is impartant to nate that wser reguirements aoften wary  Eron

praodect ta  product. & pattbloular wser's specific nee=ds oitcon
degpend on the type of pradoct Eee which the diagno=stic zragram s
aeing  deslgned, 9F  the Deogqram's o pfo. For wexampls, progran

roacdircmerls specified py mavnfacturing perzonnel will  depend  on
ttie manutackbueing site's testliny sLlategy Sor the product. Tals
strabtegy is often not che same from one prodocl Lo the neaxt. The
program developer must malntain cloese  gommunication with Lhe
programn’s eventual nsers in order o taillor  the program Ko the
requiraments of those usars.
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1.5 RUN-TIME ENVIROWMENTS

The wvariety of uses and users of, dlagnostic | programs  creates A
variety of "ron-time  oepvironments™ in whiek diocgnostlc programs

au=st bBe  ahie to execute:. A "run-Lime environment" L= thea
control-level selbware, It any, under which the diagrnostic program
mu=t run,. Some  diaganestic predgrams  canaot  fwnetian i al:t

ren=cime  chviromments. The enviranments a program 18 desioned to
run 1o are determined by the purposs the program i85 Lo scrve.

In the "uRer mode" run-time envirenment, a  timesharing aoperating
Gydtem is  executing on  the system tested.  There could L many
USETE gn the svstem atb the time a diagnoestic program ia run, aqd
the . diagnoatic prograw  1s just another asee of the system. Tha
diaghnostis peogqeam shopld not zffect any other user on the averem,
(The operating system Wwill oroebhibit Lhe diagiostis programc Zrom
axceading its haownds.)  9ften, the device rested 5 assigned
axclusiyvely to  the diaghostiz program, and the device's stoerage
medion muesl be replaced with a  "zoratch® mediom rhe  dizgnestio
Erogran oan uge  to write EkRest patterns.  Some =storage devices
provife an ar=a for the exsluzive use of diagnoeslic prograss, such
a3 the "walntenance covlinders" an some disk madia,. i sich cases,
the diagoslle program uses this reserved area and colher users of
tha deyice arzs unaflfecrad,

The woppasite afE  the user - mode fpun-tims envicgonment s fha |
"standalone mode® enviraorment. In standalone node, the Adizgnostic
Progran bhas excluslvye ase nf the comoukar  system. There 1= mna
bigh-level operating system to allew sther usors Lo run at the
gamce Lime or to place execubtiom  houandarties on the Jiszrcstic

Proirac. Thus  Ene diagoeostic program can ran i priviieqged
execution modes and use  refereced  redisters oand Somery space.
SopmeLimes 1o standalons: mede a monlzar or other type oE cantrol

pFrougran provides services to and  oontrols  execution of  the
dlagnostic program. Hawever, this typa oFf monitor will not placs
exacutisn constraeints on the diagnastinc program.

The advartage of standalone mode ower user mode is that  the  lack
ol execution bouondarirs  scmetimes owEfers & greaker  lewel of
reselucicn in error identificatlon. The disadyantage is that  the
grmputer's  operating  system. mu=st bhe  brooghi dowh, coSting the
customer Cime and woncy. This disadwvantrge Anes nat exist  when
these programs ars used on new syshoms: ak the manofactorlog site.

Yne descripfion of user and standalane modes has inozlied that  Lhe
grmputar  Bydtem under teskt is nok connectad to annskher mystem wia
BNy type of netwerk used Ior system dilagnosis. There are,
bawever, netwsrks Lhal arce used ke Zoad  and rton diagnastics
prograns, lnereasing the number of run-tiome environments ko be
cobbtended with. '
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Necwor ks are comwonly used at mannfacturing  sices, where 1t is
NMEDBESATY to best a large aumber of systens at onee. Typically, a
hosk processor will mainctain up-to-date copies ot all diagnostic
DT 03RS . The syslem Lo e tested will be connected bo the host,
aod the hoalb will transmit the appropriakbte programs to Lhe te=st
LY EaMm. The prograws wWill he executed In the test systen's
procesast, hut “he host wlll mponlter  the performance of  the
Erodarzma ang aate any erteors that occur.

Hetwerks can also be used to diagoose systems at  cualomsr Zites.
In  this case, a cenleally located host system can wse phone 1lnes
to "eali" a  cuSkomer's  SysSiem. The host can then moniltor
diagnostic  programs  exscnted aon the system tested and provide
Juilemer Secvice representatives with the resuits of  the tests.
Th.5s can greably devriease the afodot of time customer sartvice
morscinsl ausl spend alb tke cudlumer's site,. Singce they wili not
Fo  Lu o Lhe costomzr Site until after the tests ares ewecuouted, they
wiil mAave A good idesa ot what the problem iz before they arcive.

1.4 DEFINITIINS
The fo-lowing ars seme commonly used tarms.

#« Bystem under test (80T) - The hardware system oo which a
diagnostcliec program 15 exoculed.

« Unlt under test (OUT) - The device bkested ([part of  the
SUT), The WUOT is Aefined by the dlsgnestic program, and
can Lbe one drive af a pzerticulzr dewvice Lyvpe or an entive
aubayasten of the SU0T, auch as ane of the remote nodes of a
haost syshem.

# Hardecore — The portlion of the S5UT's  hardware that must
cperate  propetly far the Alagnosktle progran te execute.
Praogrzns that fest poripheral devizes  byoically  hawe 2
hardoore condlsting  of the proecessaor, main memory, aod a
projgramn lead device,., A program's  hardoeors shoeuld never
include any portion of the UUT.

» Fleld-replacablae unit (FRU) - &ny mattion of the UL that
can ke eAaily  And quickly replaced at g custansr's site
(for example, A lozic hoard).
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1.7 TESTING GoAlLb

All diagnestic programs have tiw same testing seais, regardless of
winat they Lest and winat cheir execotion covirooments oe main uzers
atrz. The firat goal 1s to

® Clearly delioe the testing scope aod required hardcore,
The "tesliog scope™ i3 Lhat partion of the hardwoee legiz  which

the program Lests. It shounld never extend keyand the houndaries of
the unit under test. Tar example, consider a disk controller that

can suUppetl  several drives, A diagrostic pragram fv tesk the
centrolier should nol detect faults on the drives, Janiesz it
cannck  De  aveidcd, Signals gencrated in the lagiz should ke
1lmited to those areas meant to ke tested by the Aiagnastis
Frogran. {The Zewer sLray slgnals thers are in the system, tho

vadler it wiil be Lo ldencify the failure.)

The hardears reguired by the disgnoestic program shauld he as amail
as possibls. Testitng aloozt any peripheral devivce cegulires some
correctly Eanctioring legic that signa’s  pest pass  through In
arier ko ek kEnoand frem the UUT.  The snaller this bardeore, the
more 1ikaly Lhak a diasgnesiz ol the 00T can be made  withoub
Findityy aknar  srrors withlo the the systen but ocukslde the scaps
of test, whick could invalidats kthe diagnssis, For exasmple, a
proageam  designer wrikting @ diagnostic gprosran for a disk mighe
nave the aption o haviog memory managoment on or off whils  the
program is rupning.  laving memory managcmenk on will increase the
hardeaore for the divgnostic progran, and the pragram will not  be
alrle ko test the disk IE there are errora In kthe memary managemchl
lTogic.

The next goat of a diagoostic program i3 -o

 Detact any abd all failures thalb ceoukld oaccur withip  the
testing =scope,

IF any part of Lhe unit uander test c¢ould malfunctian, the
disgnastis prograc showld e abls toe dobect thoat mel:unction. The
diagnestic proegram doss HGT need t2 he concerosd  with  prablems
outside the scope of the wunit i iz igtended to tese.  Far
eximple, a flagnosatic Lo ktest a disk driver sheold nok he sxpaeted
= detecl “PU problems (&l thouzh it might detec:t them
lnadvertently).
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This qoal iz zlear-cut and sipple -- 1f a a;allfuncbtiaorn aocours
anywhera ®ithin the walt under test, Ehe diagnestic Lrograrl shnouald
Zotect and report iz. Thus a diagnoastle 2rogram Aesigned Lo o fesc
a mel of tape Arive coaltwellers and thelr attRched deives should
he able to dAetect any [ailure accurring Iln cither the contcellers
st their asscclated drives. Bozyalem exerciser [degigned to
walidate the overa®l fanctionalily of a compukcr system, Including
the ©RU, memary, and all periphersl devices) shouold oo able o
detact orrkers on any device atbtached to the svetem.

Ohce a failure baz bren detected, Lhe diagnostic progam must

s Attenpl ta ideatity which part of  Lthe unit ander tast
calsand thas mallonzriar.

It l&s nol oneugh fo recognizs khal an srrar. bas  eosurred. Thr
diagnastle orogram should slso e ahle to Indicate whiclh 2ert (o
pacts] neced(S) Lo be repolred or replaced.

This third gnal is nat as -clear-zort as  the last ans,  Sor it
favalves Lhe concepk of "degeoeo of resaluytlon.® When crznvtling o
identify a failing part, the diagoostic program doaigner  mlal
decice  what the smatlest pact wilhin the sysbtem is that sbould he
pengidernd.  Dacn computer gvatem s mede o ol hardware degigas,;
whian contatn sne or several logic hoards, which in fntn are wade
up of 12 chips. A diagnoslic program's degree of resaliution 5 a
rolative messure of Ltz ability to idantily the smailest pusaible
faiiing constlitucns part. Tor cxample, conzider a Lape  subayshon
consisting o 2everal tape urives oomnacted to one zonteallor. A
Siagnosztlic nrogram that couw.d identify the [ailing lagls  hoard
within the failing tzpa dArive would hawve a bigqher degree of
resalutian than  one  that  ouly  identiEled  Lhe  Failing driwe.
i"Ffault l1gmiatian” iz anstiher phrase oflen used wo relfer Lo the
degqree of error resoelationad

A particular progizn's proper degrae ol rosolution dspends on 1hs
incended  funotlon. For exsonls, it would by fapractical for 3
cystem exervlszer (deacribed in Seclion 1.8) to aktempr ta idenlify
Faslures ta the deogrees of the falling chip. More Likely, it wenld
determine which peripheral device was malfunclbioning and, 1L =he
naripheral consisted of several drives attached ta sne cabnlteller,
which. érive was I[n ecror. Jn the ather hand, a diagnoslin progran
designed to  Lest a aspecllic peripheral dewice peobakly sheuld
pttenil to identify the Zailing lagle woard within that devloe.

A diagnostiz program's degree of resolurion can alse  be af[eotad
by Lhe Frogram's wser roguirements. Il 15 mab always practical Lo
achiave thoe highest possibkle degree of  resalutlon, hecause
[noreasing  resplution can  alse cawse Increased prodgrem size and
ron-time, and may regulre a more highly skilled opecater.  In Bone
mages 1L may be more important to keep these varlablos within

nounds khan te sttaln a high degrae of resolutian.

1 ~&
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drfortunately, achiaving a high dengrees ofE =eror tesolutinn is
somatimes were  an ideals than  an actainahle goal. NDHagaostlic
prigrams usced by customer service representatives  should  ideallsy
be able te identify the smallest malfunctioning FHEU,  Buk Eoe the
program kg identify an crror as existing an one  particular  FRU,
tws  paquircoents must ke men. Firat, 3ll the hardéware logle uzed
ta exazucs the Fopctiosn thalb [ailed wust reslide on & single  FRU.
Secund, the diagnostic program most e aghle Lo dektermine which FRU
Lhe lowic cesides on.  Both Ehess recuirements  =an only be met
cheoggly proger hardware design of the device. Close commanivation
petween rhe hardware designer and the Alagnostic wrogram designer
are assantial  when 2 new product s in develepment, fo gquarantes
proper lojic partisioning alang with wisibillty of wll  signals
neeiad by the program to achiewve high error resolution.

I i3 geooctiwes npob possitble for a  disgnostic program ti
acouratsly Identify o tailure to the degree.of resaolution desired
in & particular situation. Ino these rases a technician will  have
o derarmine the fiiling cuemporenl Dy ecdanining electrlcal a@ignals
@1y Yogic poords with an oscilloscaoe.  The respansibilicy of  the
Jiagnostic  program then Is Lo provilde the techolcilan with aids ko

logcake the. failure quickly and acodrately. These aids malrly
Tunsist ol Zrogram loop:s cilat oan ke inyoked 1E anm esrrar Is
debecked, and  wicse purposs is to orovide repeotitive skate

transition: on  =mall  aghsers of Lhe hardware loglec se thabk the
techinician can zaslily chserve thess translliena and omake sure
thiey arc taxking place praoperly.

Thug wa have one Clnal design gozl for. diaguostls  programs that
canpneit luclate all fanlts auLomatlcally (at cthe oresent time, this
included ALL diagnostis programs) .  The geal is

¢ ‘o prowvwide avough wussCful progran loops that: all  pasaihlis
crrord can be galckly and eazily detecied by observing
Legic atate traeanaltlizons.

This gaal 18 more relevant to legic tascs than toe [unctlion  testa,
iz

both oF wiizh are discussed next.

1.8 LRGIC TEBTS, FUNCTICNW TESTS, AND EXERCISERS

Mot all diagnestic projgrans kave thke zame  function2l woals. In
gencral, diagqnostic proegrams  can e Zivided ints thriee groups:
Tlagin Eesla," "funcklon kests," ard "syxercisers.”
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L lagic test 1a usually uwsed  Juring  the repair of a3 falllog
derice. A lagic keshl testa the feviee's combinational loglc
(verifies thak a a2pccific section at  bardware 1pgic within  the
devlee is [onoticaing cortrectiyl. A logic cest should provide the
greatest degrse ol error resolotisn ef the throeo btypes of  fedts.
logis tests are desiyned Lo run in 3 standslone covironmant.

o
]

A funectien test verifiss  the funclispnality of a Aavice. For
example, a function test [or a disk drive wauld Lo osed to verify
that Lhe "functiaons" provided by the disk, such  as  reacing  and
writing Thiacks of <ata, are operating sroperly. Ponotisn t=s5ts
may be used In Lhs repair of failing dewices or  bo detest  the
failure. These tests may not Neve as greal a aeyrse otf error
rezolubion as logis tssts.  Funclhklon tests can be Zeslgned o pun
in eiLther a standelone or user modoe covironment.

Far many products, botl a4 logic test and a  [onct’an kest arc
develapad. The Cunclion test is  uwused Lo Jetect the hardware
failure and Lhe logic test ta cepalr ihe Failing pact. For mome
products,  the function  test  is used L[or resair.  Sone prodoots
have loglz tesls in microprograms [Seoe Section 1.11). Ln short,
che types of progsrems develaped  wary Erom prodoct to prodozc.
Progran users wiil specify the types of prograas they desire (or a
pacticular product.

A Ehird Lype of diagnoscic Drogram Is an exerclser. Tts  purposs
iz to warify that a system's funcrtinmaliky csn e sustained over 2
prriod of time. Exercizers are maore likely to 2o designed for usc
@il ophtirer Eystems than on a =ingle  device. Iypivcally, an
exeroiser will simultaneously perform repested [urctional testlay
af every dewico composing the sysbom, in #2n atbtenst te dotaor i1
faliures thal result from  this  simoltanesus  use of  npomerous
desices, or (2) EBaliures thal only ocour raraely.

1.9 GSERIAL AND PARALLEL TESTIMOG

Many diagnostic prageams ace deslpgned Lo tesn Aall unlts of A
speolfic type of device existing on a given system. There arz bWo
methods by which thkiz  testing oFf multiple urnlkes =-H k=
acoomplished, "serial festing" and "parallel Eesting.' Serlal
testing involves testing each unit of the device Incividually, one
at a time. Parallel testing is the testing o ail units a2 onoo.
Serial Lesting is more likely ta be found in oa loglc test,  whers
it 13 demirahle to keep the overall level of system aevblwity ro A&
minimum. Darallel Eesking, on the othee band, may Le included  in
function teskts to achloewe higher levels of SySLom activinoy.

1-14d
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lL.lE  BRMPOM-UP AND TOP=COWH TESTING

Two testing Lochaicues are osed to test  nardwase  gystors. They
are ganerally uwscd in combliaazion o produce a Lhorowoh tess of
the 0T,

"Botzom-cp  Lesbing"  involwes cesting a Jovice  or ayasam by
congldering the 02 fo he wmade up ot a sat of layers. The lowest

laver 13 the s‘mplest aad mos: alemantary., dpcoeesslesly higher
layera depanid on preper buoenkd aning af the layers ardernazth. Al
layars zakan together wake up the entire TOT.  layors  are  tested
from lawesl  to higaest. Does a layer s testad it is nonsiderod
the hardeore [or the next layes. Tthis teoting technigue is kzaed
o a "guilty unki?  woraven inoccent"  sssumptior. Thal is, a

section ofF hasdware ¢ st assumead Lo Tt [anetloning properiy
tMionocent" oF zauging crrors) sokil its dintegrity is werified.
Dottow-uwn testing iz 3 diwportant in looic t=sra, where the  lonic
Fuait oe tazted in an ardor guch thet whenever a crvlain scockioo of
laqic ig heing examinad, 471 che  lugle taat elecurica™  sigrala
MAst  pusms throwgh  bhelore reaching the Togic being tosted should
have itselt been bosled provious_y. Zach  s=cvion of  locic 1
Tociks upan us another 1Eypf Laat depends o the nmrevinus sociinns
ar laysrs aparsling provecly.  Punckion Leosts also make  use ot
i L Eadi- up tasting.

The bhotlbom-up  fechniquse pravider a tlinrough, ByaTomAalin,
alep-by-stes  approsch Lo hardware testiog.  Eowsve-, usipg thiz
metasd ko validale wo entire systam can lake & lope tlmo.

"lop—down testing™ conmiala of Zirst  Zookiog  oar rhe e oaz g
whole, theno graduslly auhdividinog the T2 inka ita Ccornosnont asts
until the falliog puct can ne identified. This technigque ascs  an
aesumobion af “"iphcoent antil wroven gril:ivy." (The progrsTm A3suTes

BVIYFEOLIng LS operating propor_y unless erraora are Jdotected. ] The
probler  wilh  this approach 8 that a  #zult mighl exisy in u
portion of the hozdware ocntzide the  testing  scope oS Lae
dlagnostic pragran,  In thls case the disgqnstic program mighs not

delost b might Incorersctly diagnose tha errar, ar mizvc oot be
az_ae ko exooulo at oll.
In preclice, diagnoesis nf a hardware  system suspectad oF
containing ‘HU]LH N3t a combinaticn of top-down and bottom-uon
tecaniques.  Clten, 2ebtor-ap progrums will ba ram i A Lop—dows
GIRTIILET o Programs writteo to uac the hottoo=uop tecqrigue z2ve rim
in an vrder such Lhalk chose thot teskt the largeos! gubsystoos  ore
cHovubed fisst, fo’ lTowed by those thzt tasht devicos talb sreviously
cHevuted programs point t as cuoestionanlo,
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1,11 MACRAPROGERAME ANIEF MIZEOPECCRALNS

Muny vocHslbot proceasots bullt today hawve two bypes af nEogEamming

instructions., "Hacro-insteousticna® make up the procoessor®s
mociiine lapauago.  Thsse instcurktions are Lhe "moves, " "branches,®

arithme=iz ana  2oolean operabers, anc &9 an, that are used to
manipulate data in speeific mewoey locatisns.  Programs that van
thesz instrucziuvns, cither directiv throush the use ofF an assemnbly
langnags or indizsctly by uging & high-leval Llangnige  comedled
down  to  an ssoenbhly lsngrayge, zre called "racroprograns.™ Ay TRy
nasl nragrans writhben sce @masraprograms.

Aenealh bhe maorp-instruczions is a  #et of  Mmicro-inatructioos"
a5 o zmplawmeok e DTooasser's machine Language,
Mivro-iastruclicsps defing the mures-lowe] inatruezions, plus bthe
registers dellned by the mashipe language as sxistiog "in U=
procemEor™ [2eeh A3 genecal  DUurpnac regiskerse 0 & progean

JOUTZEE] . Micru-iastruciiens de not exzeute iv Lhe systen's waln
geTory. Instead, ey are " oaded inte apd ewxooubed inos Mwritalblco
sonlral  sLare"  [WZE). Mizro-inslructions  also »ften exist in
BoMs.1 Sipce gicre-ivsbrucztions edeculo meTs capid v Fnan

nacro-ipstroctions, 1L 8 sometimes  ascful for applications or
sysloms programmers tu owse the  wicro-instrucklon s=b foo creato
"picrencograms, "

Ceveloners ol disgquostic  orogbams sometimes mak.: PR ol
mioCenpaEanning ., Trogzams dosigned  ro kest the procssscr owill
most lixely use nicrs-instractions, e¥eccting thoem in o3 WCE. Soma
norishera™  devices poazwess  Lheir  owo wlcroprocessors. THesR
devicss usuunlly =zlse have ROHs fn which diagnastic  routines  have
baen stored. In thiz nase the diagpnoalic progrouecy Wwrikes a

maczodiazneatis progqran that aclivates the microprograms  residing
in the ROM.

Farzs of Chapnter 20 dfscusses  disgrosktic mictopreseams  [arfhe:.
Howsver, wost of Ehis manval chnoeens diagooedtic Masroprograns.




CHAPTER 2
VAX DIAGNOSTIC PROGRAMS

2.1 INTRODUCTION

Tae discussiaon in Chapier 2 consisted of an overview of diagnostie
D E A S . It did not deal with spesille typea of coomuter
systems, This coapter intraedogez  characteristics aof diaghastic
programs Lhat are unigue 2o VAR, :

éii RUN-TIME ENVIRCWMENTS FLE WaX DIAGNOSTIC PROGRAMS

VAR diagqoostic  programs  wre  expectsd  to npoerale  In several
tun-Lime  enviroamepnta.  Theoe include user moda, stavdalone mode,
and network enviranments, The uscr mode enviranment that supporbs
execution ol WVAX diagnostic  programs  ls the VAXAVES asperating
System, For alawcst all devices supported by DIGITAL upnder
VBX/NE, o wser mede diagnostiz progqeam must he devaloped.  These
Programs arae dzed extensively al culbtomer sites so0 rhat Jiaghoeskle
Programs can he cxccubed  wlthowok  Bringingy  down  WM3 aad thus
Locking ather users out of the system under toest.

Many WAX diagoostic programs ace designed Lo exscute in standaiane
mode, MandEackuring =sites commonly n=e  standaleone pragrams,
because if uscr made progracs wore wsed it wanld be necaesfsary ba
boot  WME  just  to run Lhe dlagrostis programs.  Since standalons
program= often grovide bektar  grroer  occotertion rhan gser node
Brograms, cuaatsmetr socvlce parsonnel soeeklmes muast use atandalone
programs al customer sitea, Repalip of fuiling devizce partas lafker
tiey have Leen identlfied and ramoved [rom tie syetem under tesld
almosEt always Involwes che use 27 clandalone diagnastic prograoas.

Netwsrking ehvlzooments have heon doewelopsd for loading and  axe-
cuting dAiagnoslis progrzns oan WAk CodnPater systems, Dne cxantle
13 the Autamated Produst Tesc (APT) run-time envirarment, Commonly

1Eed At mandlacturing =sitas., Uader fthis.envirarment, s svstem
tnder test s connected Lo a "mother" system that has copiss  of
all diagnostie prograne  usaed. Far aach aystem to be. Eested, a

"script" 15 bullt. A szripl is a tile containizg o liske of Gian-
noshic progracnz toa be run, along with any ren=time parometers thea-
nust be passed to Lhe clagnostic proarao. The mother sysion reads
thia serlpt and sends the appropriate diagsneostle pragra=a, wne at
& time, Lo Lhe =systen under tost. (This i rafzrred =n A=
"down-line luading.®™) Jdnoce a program has been sent Lo bthe gyoten
under test, 1L i3 started and mopirerad by the mather ovsboem,
witich will naEe  any wrrots datacted. Whoen orne pragrzo has can-
Fleted exerabioan, the next cne Listed in the script s sent Auwn
Ehz  line and sktarted, unzit all prugrams Ia khe =script Rave beon
Fun. Tragrams exscuting on the system undor kesk oan oanly run in
Stancalone maode,
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Anokher axample of & diagnestic network i=s  APTARD  [for Remobe
Diagno=isl, which provides a methed ol loading and monitaring
diagneslic programs Sor diagnosing a sys-em ak & costomer  site.
With APTSRD, a temporary coomuilsatiens link (viz phone llos=s) 1is
cstablished boetween Lhe syster to ke  tested and A  centrally
lovatzd svstem  oelonging to DIGITAL ang runnhing  the AFT/RE
gaofoware. Once the Zink is estabhlished, the central sSysten can
step  khrewagh a4 script of  Adiagnostle  programs Ko attsEmpk Lo
diagnose Lhe customer's sysktsm. Unlixe Lhe AFT  =system used  at
manufacturing  siznes,  though, thoe APT/RD system usually dues not
prer fotr down=Tline Tnading of diagooslic programs. Insizad, the
Cproegrans  must  axist oo soomo slurage medium of the customer's
sysbeam.  They are leadsd "lozalivy™ from that wedium, orn  comoand
feom  the cenkral  aysLlen. tFrograms can be loadoed dewn-Jine If
necessary, or axamwls when the diagnoeacic ioad mediom of  the
system under tezb 18 walunctioning.)

2.2.1 The vaX Dliagnestic Supervisor

The prawvious chapker detailed the worlouwz wSoes and users  a
diagynostic pregram ooy ensountet.  The shave zectlon deacribes the
run—kime envirenments supported tor VAX Jdiagnostis programs. T 4
glagnostic program  designer had to inzinde peoper loterlaces Sor
al) users and anviconments In cach program he or  she  developed,
tha task would become bardisrsome. tor this reason the "WAX
Diagnostic Supecviser" was develozed tor diaonoestic macroproageans
designed to run on VAX aystens. The VAL Disgrestic Eupsrvisar, or
Y03, Is a2 contral pragram that will  load, executs, and provide
tun-time services to diagnoestle orograns.

Tha VIS5 is divldsd lnto two wajor secrions. one s=ection 12 3n
interiace betweean the VI and Lhe program asat oand 12 called Lhe
*himan intesFace." The other is an intecZace belbweopn ths VOS5 and

ke diagonostic program apd  is referr=d  te  as  the  "program
intertace."

The human iaterface consists at & command Llone  iaterprezer  {CLI)
“hat receives and processcs  comnands  Eyzed on o a terminal hy A
aseE. Commands sapbourted by the CLI include khose for leading and
running diagnostic programs, s2lecting whilch device onits to test,
displaying exezietion summaries, and copbrolling program looplng.

The program interface consists of a set of agecwise routines  fov
caryice calls from the diagnestle program o the VD, along with a
mechanizm Sor dispatcshing cAa’ls fraom the ©rogram Lo FEhe  orapsr
rovklnes Lo the WD, lhese service roo=inas provide Lhe
dlagnostic pregram with Zonvenient methods for perforeingy  dewice
I/0, Cormaiiting errar messajges, conteolllng pregram loops, storlng
and rolrieving systen—-specific devlve parascisrs, =orompting  the
nser for addicianal  run—time parancters, and  provldlng [ile
vaagenent facilities.
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The spscifle porpoeses o the VDS are =n

l. Pruvide a3 common humzan  intecface  for  all fiagnostle
Programs. Witk the 1large number of Yax diaganstic
Programs in existence, it iz I[mportarl that ussr=  pok he
Fequlered  to spenc time lecarolag how to wse each one. The
VDS prowldes the uscr with a standard 3ot of commands  and
Eunokinns that can be oerformed For all diagnestic
Prodtans.

4. Insnlale  the diagnoskin BEog £ am from the tun—-tims
ehvironmeant. The VDS »orforms any commuricatisg kEhas rmay
e needed betwegen the diagnostis program and the run-tipe
environnent, ke that  envircnment  WMS (user made] , AFT,
EPTA/RD, or stendalone.

3. Insnlate the diagrosktle  prograc fram pProccasar-apaci fic
hatdwarse differences. The Y& perfarms 1A nitislization
opparstions Lhat ars wn:quL te the Lype o WVAX processor
deing  nsed. Thus the diaghostic proarao does aat need to
bo econnarned With kaswing Lhe type of WAX processar.

4. Hake the programmer's joh  easicr. Pravidinong facilities
Eerr farmatting errnt mes=a3a5,  contraliing  program
loopdng, iniliating T/0 aotivity, manipulating files, and
other sorwices hnol only quarantees consla tency among
diagnostic prograns Zrom the wser's satandpolat kot alss
gTratly reduces  Lhc  developrent  effopt  necassary  ho
produce a new pragran.

WA

Later chapters of this manual diacuss Eqe YOS in detall.  The
W role

F
13 lIntrgduced at thia point in the wmanuzl becanss 7+ nla a
im the vAX diagnostis =t rategur diacuzsed nexsz.
The VDS iz used by most, bt not  all, diagnasatic nu"rnpraq_am“
written for VAKX aysLems, as will he s=Wown  in the Fall towing
Seckian.

2,3 TINTRODUCTION TO THE VAX DIAGHOSTIC STRATEGY

"In arder to ensure a eareful, Enwp“PﬁcwsivE, steo-by-—=cep approach
Eo diajnusinq Ftobiems, a strategy for diagnosis aE VAR ayELems
has heen developsed. This 5tra+eqy, generaliy refere o te simply
43 the "WAX diagnostie sbrategy," has boen ta :reahs a hierarchsy
ol diagnostiz programs based an hardecre requleemnents, Frozrams
highar 1a th= mierarchy recuire gesater hardcarsa ihju_ requnics 2
larger portion of Lhe whale sysktem to he vpurating)

4
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Programs higher in the hierarchy are more likely ko provids a
versatiie muman laterface and are Jess lixely to require exclusive
nsze ol Lhe system under tesk. On the othee band, programs IowWor
in tae hlerarchy ean tast a device nore thoroughly and thus
srovide @ more accurate  diagnosis. Henwee it is  best, when
fliagnasinog & cnstomer's  aystem, Lo heqin by nsing diagnestle
progracs of as high a level a3 possible apd  then  drop  daown Lha
hierarchy as necessary until a program 13 [eund thaz can Aatacl
e Eault.

The diagnostle strategy has been inplemonted by creating warious
Eypes, ot "levels," of disgnestic wrograns. Thase lLevels wors
deEinsd bhw:

1. Making use of the fact Lhat  the YAN nardwars can  he
divided inko warious buliding blecks that, whea cuhnnacted
touclher, createc & whole syStUem. Thazse buildlng bhlaocks
oconsigt of

m & ayslem oconsale

s A OFJ "pluster™ consistling of provessor, memasry, and
240 channels

# PFerlpheral devices

7. BRememoering khet some fault diagnoszls can taxke place while
a system's operating system 1= Tunning .

3, UOgling the VAX dlagnoatic superviser wish apprapriate.

By wslog these conzlderations, a set of Eiwe pragram levels has
bheen defined. The diagnastic programs belengloyg to each level
poS3ess charactoristics thal Aif¢arentiate them Ffrom REJEams
belenging ke the otner levels. These characteristics ard related
ta the program's run—time enviroenment, wardware envirenmonk (=ee
below , and methud nf performing I/0 wperaticns (sse below).

wable -1 introduces sach program level by listing its level  name
ard Lae run—time environment assoclated with 1t.

2-4
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Table 2=1 Program Levels and Bun=TFime Environments

Lovel Run~Timg Environmenkt

L Runs upder ?HS_ap&rating Lystem,

2R Ing under VDS in user mofe anly,

£ (Befare 1%8% only. No new programs

are writben for =his Jeovel.)
fuana undoee VoS it kath JdSa: and
standalone mofses,

3 Euns under VDS in stundalaone sode
ol

4 Furns in sztamndalone wlthauwb W05,

5 Run=s in WC4 ot svEtem cvonszo’e, nob

in VRY mein comery.

A prograw's  Thardware envirenment' iz the  ainimum hardwar s
configuration on whilzh the pragram will execute. (Do not confuse
thls with the program's hardescrd, which is the wlninum  amsuR® ool
hardware thal must ke functiosning properly  in  order far the
dlagnostic program Lo execata, Forg example, Ehe hardware
enviranment af a4 program to test s disk coniroller would ke Ehe
CPU zluster, buses connecting the vantrailer te the cinster, and
Ehe contralier 1tself, while rthe hardeore rrgUitsoents in Chis
Fag¢ would be the CPU cilpster znd rhe buzes.)

Threz Jillerent hardware envirooments can be  defined  [or  VAX
dlagnostic programa. The hardware environmeants rela=e ta Lhe
Building bleocks listed abave, These savironments are

1. Consale envirennent. Tenzists of iy Lhe a2ydten consala
and the congole load devize.

2. CPUD cluster enviconmenz. Conglots of the syster  ~gnaale,
the VYAX procesaor, maln menary, and I/9 zhannels.

3. Bystem enviromnment. Consista of the system aonsala,  the
CPU  zsluster, aad all attachea peripherals. In ather
Words, this 1s khe whole =vetam.

Figure 2-1 illustrates the hardware environmonts far & Lypleal VAN
hardware configuration.
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Flgurs> 2=1 Hardware Envieconments For VAX Biagnastle Frogtrams

The hardeooere raguirements and the hartdwarc ervirsnments  of  the
lavels wary, with both  Increasing oz the hiscacchica® 1lsvel
imereazses. Thos iewel 1 programs  have  the gqreakoest  hardoeoers
tequirements  and  laegesl  hardwarc environments, while lewvel 5
progrars have Lhe least and smaltiest.

Thie hardware cavironment and hatdcore tequiremcnts of sach progran

lewel are listed in Tabhie 2-2.

Table 2+~2 Hardware Environments aod Hardeore Requirements

—_

Level Bardware Environment Hardcore Requitements

1 Systam Froogh of system for
VME to excIUie

2R Encsugh ol system for WM3 Fnouzh of system Eor
to oxezcunte, plus WIT . YME tao execule
g Same a8 2R 1o uscE mModE. Zame a3 2B in Jger mode.
Same 43 3 ia standalans wode. Game as 3 1n standalonc mode.
3 CTl eluster, UWE, load dewice CPY cluskter, laoad dewvice
4 C0U ecluster Consnle, subset of

Ccal oloster

5 ConsSule, TPLF cliester tinhast of coensoie
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2.4 METHODSE OF PERFORMING I./0

Ferhaps the wost significant ditfersance amobz the varians BEogeam
levels  is the wethod oF perferming IA0 aperatisne.  The varicas
1/0G metheds ate dstermihcg by the rua=Cime  environmerts edxisting
[2r VAX dizgnostic programs, since run-time anwirsrments nenarally
Put restricbions on I/50 operations.

defore discussing the mctheds of performiog [0 aperations used by
zasn Yevel, It is necessacy ts  defiac theee tyvpes o L/C
vporabions that zre provided 5y the sun-time cebvirooments,

&« Daveical 70 - In physiecal [A0 aperalions, referencas  can
e made ko the actuwal phyaically addressable units of the
device ar its storage mediom, Such as ssctors on 4 Aisk,
Ignoring any block sErecturing or file  structuring
dlgorithas Lhak oay have beer ocreated far  Lhe devies =3
Aulbware.

®# Logical IS0 - For logical /70 operationz, a disgk-type
storagsz deyice way be referenced by addressing "logizal®
wlocks on the device (klocks Aefined by 2oftware, such  as
Ene Al1%-byte Eiocke definad by VMG Elocka are
refarencod  relative Lo Ehe beginning  of th2  storage
wadiam, and are numbered freom 8 to n, where n is the last
Zlock. File structurivg algorithrms ars igfrored.

‘w VirTEual L/0 = wWilth rirtual LA uperaktiens,
seflwere—defined blaocks are ceferenced relative =n Fhe
beginnlag of a Zilz. They arc numbered from 1 to n, where
b iz the last bloeck io the file heiny referenced,  This
pethad of IA0 takes foll advantage of safrwarc—cGeflned
blockiIng and fiile structuring on the stsrage medium,

A porc detailed dizcussion o Lhe LAD tvpes can be Eaund fn ths
avaHS T/0 Usar's Guide. That guide should be read beloee the

dpve1upmcrt 0f a level 1 ar 2R ProgEamn s initiated.

Lo level o orograms, I/0 Lransters are  accomplished by 1zs4ing
ravaests Lo the WIS oporating  system by u=ing the Z0I0 zystem
service call, or by using the Keeard Managemaent  Servimes (RN
routines, Leval 1 programs are expectesd to perform wirkuwal, »r
Fometimes  legicsl, A0 aperations, allowivg  thsm k3 exaczute
withoul corrupting existing data on ary alerage media and khus oot
affecclng  the operation o  any ather provessasn adenuting
ConTurrently.
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For iewal 2K programs, IS0 transfers arc partormed hy issoeing the
s3I0 serwice call, but in this case the VAR diagnastic supervisor
Flalds the call. The Y05 in tura passes the I/D reqguest  to wMa,
where the I[/0 oparatlion 5 actually perlormed. Leyel 2ZR programs
sre used for exerclaers of devices or antire system3, and fur
[upotional testing aof devices wheh ikt 1s desitable Lo not forcs
oenar ugsers off the system.

Paysleal T/0 cransflers are gengrally unad in Iewel ER programd.
sinoe this  bype of  transter  allows access to all areas of the
device mediom and thos provides magximam  usage aof  the device’s
iogic. 1+ provides ninlmun device accesstime. Use of physical
I/0 implies tnat a "scralch” medium will have to bo placed in the
TUT  in  arder to nob corrupk walld user data, unless ths deyine
possesses speclal "malntenance pylinderz" ressrved for  use BY
diagrnostic programs. Il a.sa requires that the uoser of &he
prograa  be granted Sposial YME  Tuss=r privileges" (5oo the
VAX/ME Command Langdage Lser's Guide] » While physical TAC §=
most  oLlen asedy. lagleal e cven wirtual 10 may he moro
appropriase in Some Cadch. :

Level 2 programs alsa wecform I/0 Lransfers using the $0I0 service
call, with Ehe VDS fielding the rcall. In user made, the VRE
nazses the request on to WS, In standalone mode, the WDS  itself
zervices Lhe reguest., It ig nokt clear that one diaghostlc progroam
should ne wrilitten toe tun in ke ditferent ran=time ecavironmenhs,
since Lhe pregram i1s  at best  a cooptemisze  of the sometimes
~onflicting characteristlces of the twa environments (far  ewamplce,
anhility Eo run with obher users in user mode wi. ahillty to have
unl imited system access In standalons mede) . Also, the GlEficulty
in maintaining this duplicity of funclionazlty within the VOGE is
consiasrable, Therefore, LEVIL 2 DIAGNOSTIC  PHOGRAEME ARE WD
LONGER BEING DEVELOPRED. Mo new lewe. 2 wIograns wlll be movepted
[wr relaade.

Level 3 diagnostic programs perfonrm thelr 179 gperations directly.
That is, Gtaey address the devize's regiaters and  fleld its
interrupts. The VLS provides services for cre=ating a "chanmel.”
ar addressing path, to the device. This insuiates Fhe diagphoestic
program from  the gspeclfic WAX processot  type, anahllng the
profgfanmer  to create code that Joes not nesd to be cancerned with
LA0 ecnaracteristles of particular proce2Scrs. Sinse at  this
BEsfLam lesyreld thare arc no softwage provisions  for hlaomk
[orfatting or [iie structuring, the only IS0 type poesible  is
physical. Logic tesks  isee  Ohapter 1] are written in lewel.3,
slnce this level allows relatively comprehansive  access  E2 thr
device under  test while alsao providing the VDETs common usar arnid
aragramming lnterfaves.

rx
|
oo




Leviel 4 programs are not usad
rol werform 140 speralkions.
tesl Lhase partiaorns af  Lhe CPU cluscar
considoeroed
hWardeare,

Ehu=a Ao

Lzwe]l &

thaey arc
DEOCBASAYT .
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programs geaarally do oacl pocform
generzlly microprograns wsed

Howcwer, same level 5 pragrans
diagoostic wicroprograns that zest veripkeral devices)

paysizal I/0 aperations,

Tah.r 2-3 sdummarimas Che T/70 wothods ased
Thz table zlszo indicates the btvoes of dlagnestic programs

levels.,

Jqerarally assignsd Eo eash ievel.,

e

to test pEriphsral 1/9 devleczs  and
They should only e usaed to

snvironmnen®  kEhak  are

to be & part of the VAX Diagnoatic Suncrvlsor's

I/ aperations, since
tn test pnetions of the
(2pecificelly  thoss
may pariorm

in the wvarious prograc

Lavel I/70 Mathod Types of Programs
- Virtoual or logizal, using SyYsbemn cxcrolgers.
VMG QLD service.,
2n Gorerally  physical bk Ewerci=zetrs and  func-
wirkual ot Tagical arcs tlon tests of periph-
2iZowed), wuslng VMS QIO oral devlioss.
saTvios,
2 Physizal, uwsing WMLS/VDS Funokian Losla of
QI zecwice, pacipheral Jevizes,
i Phyalcesl, wnsing program- Fuackinn Losts an:
dafiace 242 Zunations. logic tests of poriph-
eral devices,
4 Marbe Tunction and logis
te2sts of CPU cluster.
& Wong, of pRaysdical nsing Mlcroprogerams.

program-defioed Eunciians,

—
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2.5 APPLYINWG THE VAX DIAGHOSTIC ETRATEGY

muplylng the YAX diagnostls stralegy to oa specifle product usually
inplies developing a set of diagoostls programs  to test Lhe
Product.

2.5.1 Testing The CPU Cluster

Ther Wy OPU gluster f= tested by 4 set of programs,  existing @t
eeyeral peogranm lewels, as f2liows.

Level o

s [Uonsole KesTs

# FPFrocossor tasts
o Megmory LoELS

L]l 6

VLY inslruction set test (hardcors Far VDS
a Cacha and translation huffar Legsie (VAX-LL/750 only)

Lewel 3

e [Fopory Lests (if no level 5 test possiblie]
® Channel adapter Sests
e Cluslor e¥erciser

Thlu sotb of programs implemcnts the  VAX  dlagnostic  szeoteay by
prowviding a @ek  of building  blocks by which 2 syatem may hbe
bested, slarting with the level 5 bssle processor tesks and erding
with Lhe lavel 3 "cluster sxercissr." whicsh is a srogram ceant ta
erercise all ocomponenis of the cluoster.

Leval 5 programs wmay act ewist for all VAY pracesSors, since  taoy
are microprodrans, Idealiy (Lol not necessarilyd, micradiagnostic
pragrams sheuld ke execuzed 1o a  separate conscle procsssor
("Eront  end™), maklng uvse of a writable conzral gtoro (WOS).
Low—onst WAX procesdors may hot provide these [carbures.

Most of the prodgrams San he nsed on all types of  VRAK procaidors,
an  when & mnaw processor  is  developsd it 12 npot neces=Eary o
producs 3 whnie new ses ol programs for tez2ting Lhe nEw  CcZUZLCE.
Howewer, & new ptocessar—spesifis moadule mu3t ke added to the
wluskter oxarcissr.
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2.5.2 Testing Peripheral llovices

Tiwroagh testing of a poripheral device regquires  khe  develspment
ol  &azes different diagnosiic "progroas. Fur each device Lyno
there will t¥picvelly (ot not nacessarily) oxis

1. & lewe.l 3 Logic test
2. b laeve: I fgncticn togt
3. 00 Jevel 27 fuarction test

Tais group of  programs  ioplenents the dlagooabis ssrategy by
providing & Lacilizy Zfer prodocing wery accorabks and dekailed
identificatiovs of [ault copdizions wia the lewel 2 programa andg
by alaz providing @ rmoethod By wadich the device may s Lesiod
withoot hringing down the costensr's oporating svystem  wia the
laval 1K pragrac.

The level 2 lagic Leai will provide the greatest detezil!  of  arvor
redoluticon, indicaking wiich section of legic i3 £=1%1ing. Thi=
Progran wWill be uswed by techoicians Lo repaic »ad logics boards,
and will provide very high test coverape.  Some davices cenlidin
HOM-resicent micropeozrams "sali-Losls™) that porlora Logle:
teating, making & leve. 3 loglc tzst unneceasary.

The lavel 3 funclion test will sruvide a comprshensive tash af al?
of the device's [unctions. This pragram will he uzoed o Jdotermine
aucurately whakbkner or not a device is epersting oorrmooly. This
g the delinitive funckion  tosl and  proeides  very hinb tass
coveraze. lavel 2 [unction t=ssts =2re nanally requiroed oven LE2 the
Aevice oodsesses a=1f-lLcating vapavilities, bkecawse self-tashs
goncealilly  acen't  capable of  complote  ditection  of fuontion
failureas,

Tae lewve! IF program will Lypicelly consist of o sabsz2t of  the
Tevel 3 lunction  test. I o wil® Leaz as mach ol the dovicve's
funclionality as can e %esked in bthe ascer (VM5! =ovlronmenz.  Tas
teats il contains wre exscet ar  Fpprowimzle coplos ol tests
pristinyg in the Tewsel 3 pragram.

A typical segquenne oF ust [or these sewgraoms, when dea“ing with a3
syatem al 2 customer w=ite, i1s as Follows.s

L. The customce (op fileld service) suseects a fauls cristing
in the dawvice,

Z. Tha level 2% nrogram is run to see if the error can ne
detected  without  stoppics the operatiog system. It the
cexnr I3 [ouod, oo to step 4.

2. IF Lthe level 2B pregroc canact  identify the  Faulk,  the
anerzting  syston. iz krouwght down and the T&uws=l 2 funchiaons
LAl 13 run.
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4, M fauli iy leeotificd apd the Titinzg FRO 1s cep
T2 cperation system L3 then bhrogghT keock up.

arad,

I+

5. Ths Faiving FRU is browgbt bagk to LIGITAL, wherke the
Loewvel 1 laogico Leal, Lae levsel 3 funcztion test, oF porhaps
a Tada e teat stazion is  ased ko ldootily  the Failing
lzgiz on the FRO.  The ORI 13 ropaizod,

2.6 GUIDELINES FOR WRITIWNG vwa¥ NIAGHNOSTIC BROGRAMS

Thiz asgiians aontains genarsl gudidellipes thuoat shoald e Followed
whin writiog waxX Adiagnnsiic oragrams.

R | lwwel 1 Guidelines

Lewol 1 diagroslic pragrams ate wsuslly vsed as cxsrcisera of Ehe
cnkipe  RMardawars svsten.  Level 1 1s wezed whon 7Y ia necessarcy to
caggAe varions concprcent activizies o Lake plaos, usiong  OomcEons
cvprs  of dJdovices  and othar  hardwars and  soltWwarc  rosouross
provicad by the swvsten.

Zince Ao atandard human interfacs exists tor lewesel 1 programs, 1k
Ya  dimportant for  the orogran deve_oper to dezign 2 convenlent,
"uscr-ifricndly" lotcclface vsing suoch kechniques  as  Eaglish-like
cormands, nanaus, 2nd detail_zd "belp" messagos.

Orror reportiog will 2lso bhe Lhe  responsibilicsy o[ tho  profrar

: - " . L.
Adesigner, dowaver, muca vse can boe wados of the syatem soliware '3
error tenorting Zaclilities.

2,6.2 lLavel 2E Guicdelines

arwoel K pragrams van undar the VDE lZ o usor MOGR, They teut
device ftupctrvnulizy wad oust Leal &8 many of a device's [upnolions
o vand be purloraned undcr Eve conabkrzitqcs i the oherating ayatam.

170 is perfocomed by lodgliog 210 regueslkls Eo thae WS, TACsD
roequas.s  are passed dirvectly to VHE, wadeb poericrms Lhe dindicated
ppervtlions aud robQEos an CErsr 3hatus,. Ackual IS0 setivikw ia8
contike lod by wMY devics driwera. Fall use sheuld be made of the
rehevnad error Snformation, whiclh may  Ineloude device regictor
conlonks, 211 infarmaticn wede avallskla: shoald e dsplayec zo
e amor via Lhe VDS errtor reportiog facllitics.

Tre cewviel 2R progran shonld ke wrikben a®zar thae lewcl 20 Sunchion
tast  hos  hboea devclisped, sinece the lewe! 2R program shou’ & e =2
aykact o7 tho Lewvel 3 progrsm.  Toke the level 30 orogram,  chooago
the 177 mathed [rom Sho channel assvice: of the lowel 3 [=2=
“below) toe 2IC calls, anad  eemave  any functions Eaat the  VHE
apcZating sysLlom Wil nobt 211ow to be verboened.

ka
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VaX DIAGNOSTIC PROCRAME

2.68.3 Level 2 Guidelines

GO WG WRITE AHY WEW LEVEL 2 DIAGNOSTIC PROGREAME.

Z2,6.4 Lewvel 3 Function Tests Guldelines

Cevel 3 prodzans zan under Lhe W%, There is oo eparating syskem
sofiware Lo limit the funetionality or acress rights of the
diagnustic program. However, the pregram should use VDS channel
services (discuesed  in the follewing chapters) for croating data
Paths to tho dovise wnder teat in order to wsliminaste the nsed For
diagnosltic programs to concern Chemsolves with praocesscr-specific
cdetat’s of hus adapter mappiag. :

LAY gperatioens arz initizboed and interrugks  ars fielded by the
diagnostic program,  Since these prograzma have unlimitced aceess to
S¥ster hardware roesources, detailed ervar messages can ahd shouold
o vreated thebt contain dumps of pectinent vregiaters,

Leval 1 fungticgn tests should test svery funckion the the devioe
fs capable of perlfoeming. Illegml orders and comsinationsz should
glzo be tried.

Hot anly sheuld the data  tranafer functisns bhe oorformed,  but
gledlromachanical  functions .gshowuld alsa be tested to assure that
theyr operzte within specified parzmetsrs and time  intacvals, 3=
shoald Lhe noperater-relatsd funclions, such os  setting  tas=
Writa-protect awizon.,

All timing cperations mest ke performcd by wsing  the  timing
suervicea providod by the VLE, since the WIS takeos inte sccount =hea
tvpe ¢l VaX processcr  »ciog used and corvects  For Liming
differcnces between processor Lynes,

2.6,5 Level 3 Loglic Test Cuidelines

Becauro Logic  tasts are designed {o holo  techthlclans repeir
maliuncetioniog  lagic boarda, it is imporiant thot they vrovide
yoad fregmantalbion of activity in the lagic, ¢avsing as litkle
overall activity as possibzle at s given pelot in executicn Lime.
Bvery =ffert znonld e wmade B concentcate 2lectrical activity  to
ane 8mall secticn at 2 bimge, The oxtent to which this i3 posaible
depend= on the particular hardware design, and it is cften more of
an ideal than an attalnable goal.

=13
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WA i AGHOST [0 PROCREAMS

t aocting of logic to be tested saimmld bz that  which s
wely o he depnended  an by cther logio. Tnus a generzl
af atepa this type ol program might contula would  be o

‘'es- the intercfare betwoon Lhe device's controaller and the
IO =ua Lo which it is  aztached, iacloeding  addresa
dzcoding logic atnd logic nsed in  relorencing coatroller
reJiaters.,

Teot <he contraller's commands and  Fhe  loulc agasciatsd
with =ach somoond, uzing e device's "peinsoranca mods"
if apoiirszoe.

Togt Lhe datz transfer  Sunctinms of  the. dovieo, agzin
uzlng mailntonaios mode.

gten, iqvwa 14 ard bosderline conditions shoald be checkerd.
i - , ; ' 1
nle, purzDcsaly tormatting d3ata impro ?“Ilj: ismsEuing 1llegal
podes, and making illegal roferences to device  veglstess
niguss That zao ze eead.
By opRrabions  mass Iaco gpavfarmad uainq th timiod
proyidad by the V05, sipeo tho V2
yax processor bBeing dgod and
nes hatwesn proccssn: LYPES.

EEtE for :Lmlng

el 4 Guidelines

mengracs cre 26ly usaed ke test those parcs o thoe  system
lTanz  to Ehre ¥EE envirermnzot's bordeoto, and thok arc nak

tegsted Ly lovcl 5 programs.  For oxample,  lavel 4 programs  ore

o=z ed

to tmas tho WAX ifmstracticr Sob, the trznslatien suffer,

and vache aof seme [(but net s1l) VAKX IToCEs5003.

IL & oW

lavel 4 progran nocds  fo ba  develoned, the foliswing

rirlas saoold bBe adberod Lo

L.

ad
.

Tee stroight-line cods (ne subzoutineald. This wmakss it
pasler  [2r  Lhe usart o stepn Ehronzh the proogrfan when
eS8 a8T .

Lse = mimimur iostrlcbion ssb, a3t least at .o hegioniog
cf rhe oprogram.

write the progran in poditicn-indepandent <odo, so tnat iz
may  be. Zoaded  and  axscut=2d 1t oany Hth on ot mLmDrY in
pese Lthove is a bac arzua of memory.
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Vak TAGHDETIC PROCEAMSE
Crealr a auction of code to handls unewoeaoited Tntorrupk
conditiona, stuch as machinoe ohacid or ckher trapa.

ook wse any terminal 1A routioes vnless all the  loglico
regquirod £ perform the [0 has buoen previcosly teatsd,

oo an erxror 38 debectod, arxecute the HALYD ins:teEuc-isn.

Uz the ganeva™ purnosss rengistera iGPER) (¥ Foss
infurmatier Lo - bhe  udber. For awxampls, o8 a  data

comparigsnn erroe, the awpecisd and avzual 53t paskerns can
i placaed in the GeRa,

tore Lhe ourrent fest and subbes:  nawbers o =orce
lzcation, #dch as address &, o tho uger can okkadin thom.,

Provide weary procise progrom documentabion, Since no
termina’l  diasplays cen be orovided, the user muat bhe akle
o nRe Lhe PO of a failure o Find out exavkly what  type
e errar oocurred aul what  was hapoDening o @ause the
e CECT. Thia inlforpation most be Clearly indicoted in the
nrogrsm Tisling.

Leval 5 Guidelines

PTUYram=  arl microprosrams. Gince the wicrocede and

hasiwere  dasign of  cach  VAX processor byos ia diCSerenk, thers
MUAST Ge a Saparcste sat of leavel T Oprograns  for  esgon pENORAANTY

Lo,

Crllowing ars goneeal culas that sq0019 he Zollowed wien

Avveloping diagnos<iac microkl ogrors.

L.

fus]
N

3.

Diagnestic microeprograms  shonld always  be  designed 4o
porlfocn Cobtom-un tosbting.

rrogram locps Should e as shovt as posgsinla, in ordsr to
isclate pleclrical actiwity +0 a2 amall un aren of the
Iogle ws posaible,  [Acally, thess laonos ahoeuld  cpnable A
techrnician te isclate a fault e the [ailing ecomPonent.

Ereor espnrta should o precise snouga far thoe  tocharician
to  Tocave  ftne code  in A program Zistiog. The listing
should contula o clesr desacviption ol what Iwogiec was heing
wasktad  and whish  corgpunentis)] may  be  failing.  Aveid
raferrving tod conponenta By Lhelc "E=pumbsra," singcs  Lheoae
can Change when ZC0s are jszacd,

S loverl 3 program sheuld be anle te tesk  eveory  oompoenzokb
cacapt those roguiring an externzl sLiralus.






CHAPTER 3
THE STRUCTURE QF A VAX SUPERVISOR
DIAGNOSTIC PROGRAM

3,1 INTHODUCTION

'lllilii_i- chapter deseribes the composition 20 a Alagnestic  prograr
desiguned o run onder  the VAKX Diagnostis Supsrviszor (VDS). It
sizcusses 521 of the functiens  that must e performed by Lheo
dlagnedzle  pregram, such as  devlece initializaction and tcstiog.
grtur riporting, and input/output [uanctlons. It alse providss  an
introduction ta  the macrus dekalled in Chapter 4 by Sndicating
whese wichir the diagnostle pregram the various maceass  should be
e o

3.1.1 Ovegview Of The VAX Dlagnostic Supervisor

The Vo5 15  divided iwte throe =majcr seqmeants,  =ach  sagment
periarming a4 sScparate  Zunctinn, Thess seguments are the cammznd
lire interpreter, the dizspatcher, and the avatem service routines.

a {ownand Line Interprecar

The sgmmand Line ivterprober provides the human inLerlface
ta  rthe <lagnestie  proaran. Lt @llows tha diagqnostie
Erogram uscer to aselect which progqrams  to sxecule, wihleh
poetiona of Lhat program toe tun, and which of the aystamn’ s
doevlice units Lo beak,

The command line interpeeter  Implaments the commands
desarized in the WAL Dizgacstle Supervisor ‘scr's Guide.

# LCispateher

Tha dispatcher contrals the eperatlon af  the Jdiagnostic

DEoqran. k i= given control whensvar the command *ine
interproter recpgrizes & BTART or RN command. The
disparzhor wlll call tiie  variouz segments of  the

diagrostic pregroam [(such as the program's  ini-falization
code,  kests, zloanup oode, and Sumeary routine, ail of
whleh are disgussed in this chapier) at  the APPInpriats
timea,

i-1



THE STRUCTURE CF & VAX SUPARVISOR DIACHOSTIT PHOGHAM

Zvatem Service Aoutines

Thae aystem =orvice routines prowide run-time aeevleoes Lo

“the diagpneatis progeam bz facilitate marny of Lhe functians

a diagnestle pregram vust perfoem, such as 170 aperatlons,
arrar reporting, and event synehronizatiog.

Figufre 3=l iilustestes Che VDS seqgments and their relatienship o
a diagnostlc program.

LLEER

COMMALRD -

LItF DI TCHE R ::ﬂﬁyﬁ
INTEFFEETLE TE T

T

h §

RIEILE] LY B
PROGRAS

|

UHI] 1M SR TEET

19e12a b

Figure 3-1 W¥Di Worview

3.1.2 Dwerview OfF A VDS Disgnostic Program

Fvory 4

iagnoestic program nust possess several mAior  sEgNCtsy  AS

Eoallowe:

Initializaklion Codie

Thiz i= code that is executed belore a deviece unit  Ls
tasted. [k performs the operations nesessary Tor ceeating
A data link to the arit.

Te3ts

Thesre are the actual dewvlse tests.  They reporf any ecrors
deLested and wrovide the akiiity te create “oDps.

Qieganup Code
Thiz code perfarms any operations that might e needed  to

imawe the UDT in a stabe such that it Is avaiirble ko the
next system uwscr.

3-2




THE STRUCTURE OF A YAX BUPERVISOR DLAGNCSTIC ERIGRAM

« Takles

Theer=s are wvarieus tables residing in  the dfagnostic
program Cfwr the porposs of eneabling the VDS to sonkeal the
diagnostic program's operation.

Addirinonally, a diaganoesric  program  gean possess other  optlonal
SeQnencs, SUS0 8%

A summaty rodbine

Error reporting routines
lntartupt gervwice routines
Condition handling reublnes

wotice  khat the dJdiagnesktle progran  cootalins  no dispatching
mechanism. The progqtrac  shoowld bBe wicwed sSimply 233 a scob of
low-ievwel rovkines to ke falled by the VDS when needed.

Fo_lowing are illustratians of pragram  flew faor  heth sarial
tasting and parallel testing of devicea., Az will be seen as thHis
chapter is read, these program flows are accompl lshed through
ihteracilon betweern the diagnostic program and the VDS,

Prograw Flow tor Ssarial ''ooting:

Got RUW or STANT comoand.
Lot passas regnested.

Pasoea executed = @,
ACDEAT
it namber = 4,
AEPEAT

Carl initlallzation code.
Call selesiad tests.
Call summary code.
Unit _number = unit number + 1,
UHTIL anit npombers = max unit ownber.
Passaes exeguted = pass=as excouted + 1,
UMTIL passes_executed EQL pasdes requestod.
Call eleanup code. -

-3




THE STAUCTURE CF & VAKX SUPSRWIGOR LUAGNOSTIC PROGRAMN

FProgeam Flaw for Parallel Testing:

Set BUM or START command.
LGet paasses raguested.

Paomes gwaruted = @,
REFEAT
Tnit numbar = E.
REFEAT

Call initiglizZation code.
Unst numbee = unli _pomber + L.
UNTIL unit number = max_unift number.
Call selected LosSis.
Zall summAry coc=.
Passea executed = passes executed + L.
UNTEL pasaes executed EQL passes_teguested.
Cali cleanup code.

3,1.,3 Memory LavoUt

Fiqute 3-2 shows the layout within memoey ol Lhe veriouws pleces of
sofkware existing when a WS disgnestic program is execnting. All
addresses are wirtual. In standalene mode, Ene wirboal  Addresses
are =lsa the physical adfiresses, so the illustration represents a
true picture of the actual proegram  layout  In menoary. L USer
medo, memary management is  in oparation and thus the wirtoal
addresses snowh have no relatlon to the actusl program lsyout  dn
Memary .

Az can be sesn in the Eigure, the hase addegss of  a  dlagneslic
program is  Z0@ (L) . iWhen a diagnestic progeram is lLinked, a
mase address of 2F  fhex? must he explleilly specifled.) Th=
lgadabie lmage of a diagoostic program may not extead boyond
victual address FOFF [hex) . Thu=s the maximom =ize  Efor Lhe
1npadable lmage of a diagnastic program is 62£LRT (decimal] bytes.

Addrasaes from FA3E Lo FEFF are used by Lhe WDS  to  commuanicate
with APT. Tha Y05 loadahle image siarts at wirtwal address LSEED
fhex]. At run tlme, the ¥DS spcoupies a4 contiguous portisn of
Mk emaer startlng al 1AABE  {nexl. The total siwma oE this area
depends on such paranciers as the btype ol Pprocessor boing used;
mensry size, and the number of attached devices.

Twa areas: of memary ate uosed to  allssate hufler space  to

diagnestic programsa. The first area I8 any space that aay exist
betwoeen the tep of the diagnostic  program®s  loadable  image  and
addeess  FAIE (hex). The asecond  {and  generally larger] area

consists of sddreases ahove the hlghest addrass used by  the VDG,
&:locetian of this buffer space to a diagnoatic program 1s
discussed in Sectlon 3.13.3;, Memory Allocation,

1-4
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wIHTUA - 4DGA RS |~ Fix)

LT LS
7 210
Rt W TR R T
BUI 1 LF SPACE
o | =ar=
AHLA LEEC FDR &F7 1A
CIMR IHIEATI N
L=

WIE

EUF FEF: 5Pa,:7

Lol LR B

Figure 3-2 V0L Memory Layesut

3.1.4 Introductign To The Macros

All linzages between  the Jdiagneslic  program  =2nd  the VDS
definsd v a Z2at of macros. Thess macros can he divided inta
main groupa,

« Program Structure Hactos

Thiz group consists of chose macros used to delfine

arno
four

the

watleus sSoctions, tables, and data struckures making up

the diagnesalbic prongram.  For example, every fost  must

e

delimitad by the $DE AGHNTEST and $D5 ENDTEST macros.

Using the pregtam skrockura macros  cnahles the

Ylis

dispatchar to  locake and ©all the initializatior pode,

L25ts, and cleanup ¢ode. Mosk of Ehe macros {in this g
ars regulred to exiat in every dlagnostic FTR3TAM .

# Program Conktral Macros

Theze azcras are nsed Le aflfect the praogram's  sxocy
patch ard pravida auch Facliltles a= laoping

Folp

Yion

ard

branch-vo-viror. For example, tne $05 _CELOOP macro can he

uwged to Aefine Lhe upper bound of a orogram looi.

Lat
|
L




TAE STRUCTURE CF & VAX SUPEAVLZOR DTAGHOSTIO PRGGAAM

# Bystem Service Mavros

This group i2 used to call service routlines. An  exAample
service maske is EDS WAITHME, which con be used Lo causs &
progran delay of a specitied number of milliszoonds.

 Symbol Cefinition Macros

Thiz iz a st af mavess that define global symbols ueed by
the other macross, the WOE, and the diagnostic peogram.
Por crasple, tie 505 HDRODEE @macro defines symbols [or  The
locatians withln the diagnestic program’s  header (see
Gection 3.3.13.

This chapter wili not glve deLailed descriptinons ol Lhe wmacvos,
ot it wili indicate when and where cach macra [except the symbol
doflaltion mazees! shanld be empliayed. The macras are dlacuszsed
in detail In Chapter 4.

i. 2 P-TAELES

3.2.1 Introductich To PFP-Tables

i geder ke Lesl a devics=, a disgaestle program aaat  have aroess

Lo the device's characleristics. Since S0 davice
characteristics sre system—speclile, 1L i2  impossible to deline
Lhem permanently  in the dilagoeslic  orogren. Instead, 1t is

necessary to  provide a meanhs by which fthese system—specifin
fharagteristics can be spoclfied at run time. The VG provides
the "hardware parameter tablies," ar zlwmply "p-tahies,” for this
BlEposn.

A p-table {2 a dala strusture containing the {nformation  akout &
devige that i= needed in arder for a diagnestic program ko acoess
tie devloe., P-Lakles are constructed by the V2E when Lhe program
usar Lypea the ATTACH commatd [refer b the VAKX Dlagnastic

Bupeeylsor User's Gulde} . FRach time the ATTACH comAand 18 Lsed, a
haw prtable iz rcraated. (nce the VDS mas ceeated the p-ftables,
the diagqnestic  program can  referense  rthe rtabkles o shrain
infarmation necesdacy Zor  testing a  UOT. Thus Lhe burden of
determining device characteristics is removed Zrewm Lhe Jdiagnastic

program itselt.




THE STRJCTOR= OF A Whx STPERVISORE DIAGNOSTLIC FROGHAMN

wWhen Lhe uscor attashes a devise, one alf the parometers he or she
must  specify s the device's "liak.™ The link is Lihe pilcece ol
herdware ta which rhe device i3 connected. The  2ink  must  hawe
baan previausly specified with anokbther ATTACH commans sa that its
P-takle alreadsy axists. A Seb ol ATTACH commands wlll result in a
Lroe structure of devlce links. Thne rast aof this tree is A
Ezeuds~device cailed HUR, This peeuda-Jfevics was created Decanse
the ackbtuwl hatdware interconnect exizting depend=s oan tie =vups af

processer (for sxample, the 52I1 on the WVAX-1_,T78d]. in  general,
Srocessera and ouses are linked to AUVS, controllers are linked oo
huses, and device upizse are linkaed Lo rmMaontrsllaors. Figure 3-3

illustrates Ehe manner in which petables describhe a "ardware
SYSLem.

fEED . Ll E-LE ==
e | ¥ aperTeR . ,i:}
IKkLL
DRIYE
FER11
G HULL_R
== Nk
DR WE 1
TVES: W
l. HIg HIIR
' F "naELE =03
WAKE. C'Wio
HIRHS ANsF T
C=wIL=E -ARAC-
TEAISTHS
I'v-'L: hEE?
LIH<: [
HAML: DL F TAELE =NA
SFwE G g |OE VIMTIOLLER
LFEIETIZS
[ : )
—- 1
|
TY~E. RET= TTFE FELCh
INe:  Cwa . | IMx: nw, _ _
HAME: L 2 TAELZ FOR MARAL: WAl F-ZARIE 204
DISE SRIYF gk OAIvE |
CEVICE CHAFSC- -
TFaInTns
T

Figure 3-3 Sample Hardware Conlfiguration
and Asoucisbed P-Taklas
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THE STRUCTURE OF & WAX SURAAVISCR DIAGHOSTIC PROGAMM

The p-takle for 2 parti-ulae device wiil contain  the Information
provided hy the ATTACH command  arguments. fach p-tahle wlll
gontsin the followlng standard information:

# Device typa — This 15 the product name for  the device,
Jucn as NEde gr THEAA.

» UDevice's gencrcic pame - This is the naome with  which  Ehe
deyice wili ha refvrrad to, such as DR3L1 aor AR,

8 Address ot p-table for device's link

# Device characteristles - The types 2f Information that
must e ingciuwded in s p—table Lu sufficiently describe a
dovise depend on bath the type of device and itz link.
For example, devices linksed to a UWNIBUS redulcge the URIBOS
CSQR address and bus  reguest level, plus  the device's
interrupt vector addressa.

3,2.2 P-Table Formal

P-tabkles nave a standard Zoemat., Each p-table is divided into two
seotiond. "he Firsn =ection coantains device-independent [ields.
All p-takles for all devices zontaln these fimlds. EBach
device-independent field In kthe p-table has a mnemaonie assigned to
it which =an bs used by the Jdiagnosstic program when these tields
are referenced. The secopnd section of kEhe pe-table contalns
devize—-dependent infermatisn. This scciion i3 unigus ko the  Lype
of fevice being described,

Fiquee 3-4 choews the atandard layout of all p-tahlas.

Fallawing is a dossription of the device—lndepondent p-table
[ielde.

HESD UEWLCR - A VMS=type quadward descciptor of the device
name  strlog [See UPST _DEVIZE below] . That is, the Cirst word
of Lhe field contains the length (number of characters) in the
device name striog, the nex:s ward is wnused, apd Lhe following
longwerd contains the addeegs ol the string  (the asddress  of
HPE DEVICE) .,

UbPEi SI%E = The size of the p-rakble in bytes. This inclndes
batlh  the éevice—-independent and the device- d=pendent p-tahie
flelds.
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5 Wl n
’ 1odezinazl;
[NLLE 10 Y I
A1
-FEE_CAIVE HPFR FLAGE -I P51 A
1z
-7ET GEVITE
15
0
=36 DEVICE 74
LY, 2
-FEL L HE 32
HPg WwS0T0R 3is
.
KFST_TY0F
44
4
o mia [IFCSHCEH T a2
- n =
| |
-
L
14:m29n
Figure 3-4 P-Table Lavout
HIse FLAGE - Flags used hy the YOGS whan  the devico Iz

lnitialized. Flags are deSincd as ‘ollows.

HPSM_ALLOZ — (bit @) - If set, indicates thet the WIS must
tequest WME =o ailacans  [SALLOCATE aystem serwice) the
device belore It ran he tested in uscr node.

HPSM_ WashALL — (hlt 1) - Set by VDS if a device has  hean

suzcesslully allaocated.

(Bits 2~7% - Unupsed.
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TR SYHUSTUIRE OF A WAX SUPERAVIEZCOR LRIAGHNOSTIC PROGRAM

UPSLE_DKIVE - The unit number of the device. This is ths=
numner apuearing at the end of khe device's generic name, such
as '?' ion "_TTAT',

HEST. DEVICE - Apn ASCII  string  representing  the device's
genetle name. All device names begin with ' ', as in '_RAR'.

HESA DEVICE - The wirtwal address of the lowest-addressed
device IreJister. The type of register being polnked ta
depends on the device nype. For exawple, It wouid he a CGH
for a uUMIBUE device, a gonfiguration regiszter for an SBI
dewice, and =0 on.

Tae address musk o virtwal, in Pl space {bit 390 sctl. This
ls  beocanse when memory management ls enabled in standalane
mode, the ¥DS maps all physical [/0 addresses through  wictual
Pl space.

HESA DVA - This is the »ase of the wirtwal addeess space
azzligned ko Lhis device. Devices linked to this device will
have cddress assignments celative Le this base address. Waen
tne VDS construcks a new p-table far a devilce Ilnked ko this
one, 1t copies this field intz the linksd device's HPSA DEVICE
fiald. whan the device addrass for the pew device is fetched
from the user, it can be added to the basce address already  in
HI'3h DEWVICE.

The address must bHe virtual, in Pl space (blt 3§ set). This
is becouse when memory managsment 13 enabied in standalons
node, the VOS5 maps all shysical I/0 addresses through wirtual
I'l spaca.

The HESA_ DU Field is not always relevant. &n examble of  Jt=
use L[s  the case of UNIBUS adapters. FRach UNIBUS ls assigned
o a cuertaln base address. The addrasses of devices caonpnected
ta a particuelar UAIBUS are added to Lhe U¥IBUS's base addresas
to ohiain the device's actual physical  address. A UNLRBUL's
base addreas is stored Io the HPSA DVA field for a UNIBUS's
o-takle, When a conkreller 1z linksd e the  JHIBUL, its
BPSA DEWICE [ield will he initiallzed to Lhe value rontalned
in the HTEUS'=3 HPEE_:?E field. subscquently, the usec Wwill
be prompted Lor the controllec's lé-bit address. This address
gan e storad in the low—owrder 18 bLits onfE  APSA_DREVICE  fa
redult In oa Coll physical address Eor the centroller.

HF%A LIHE - The address of the p-taple far the device to which
Lbhiz wone is linkead. if Lhizs Adevice is.linked to HU2, . £ha
flald vontains 4.

HESW VWZOTaR — If relevant, contains the wertor addreoss through

wnich the device will interrupt. This address 15 an offset
lnte Lthe bystenm Contoel Block (SCBY .

i-le
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HPZT TYPE — Donlaias & counbed ASCTT string  repreasating Ehe
devica type, =uch as DTWTEE, BHTEd, or BRKEZ1.

EF3A JEPEWDEHNT - The first location of  the devisce—-dependent
ducklon of Eas p-tablae,

The HESW S74d, HPS) DRVICE, HWPSE DRIVE, ERST DEVICE, HPSA LINK,
and HEST TYPE fia'ds are fiiled In automatically by thoe VDS,  Tha
athar Eields are lnaded (if needsd -- not all Lields are relevant
Lo axl  Zevices) in accordance b divecticnd caoantalacd in the
p-tanle descriptors [zaz bhelow) .

The Fields within thz devlce-dependent zackblon alse hawve
mnamanics, Lot they ara uniaue tn the device (see Delowl.

3.2.3 P-Table Descriptars

3.72.3.]1 Intreduction Ta P-Table Descriptors — The W 20ilds A
p-table bky referring ta a "pe-table deacriptor,” This is 2 zet of
iosrrootione khat  indicake  the size and farmak ol Lae

device-dependent E-tazle [ields. Whet 3 User  Lypes an
MATTACH command, the Vo5 wilil refer to tha p—tahls dascrlotar ol
Lhie oSpeeilied dovizse Lype In order o debtermine how o construct
the device—-dependent fields of & particular p—kable.

Forlowiog 1 a zawcple ATUACH comeand dlalogue. Fortions  of  the
dialogue that are Eyped by the wser the YO are underlined.

28 ATTACH

Device typeT BXE11

Ceyvice 1ink? DwA
Cewioe ramsa? DA

CHRY JTVLAN

VECTORT 21d

BELY 4

Lab
1

11
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In the sample, kns first three prompks [111 in device-indepandant
tields ot the p—table. These progpls are generated by the V0E and
wili be displayed cvery Lime the ATTACH commend is ased.  The last
thres prompts are device-soDecific.  Theds procpbts ars defined by
~he p-table dascrlptar tor the BKEL1.

[nstructions wlithia che p-Lazle derRcriptor specity to the Y the
tollawing tyoes of loforamalicn.

@ The p-table’s Hize
& Thz Adevice type

e & wrompting message  for  eack device-dependsnt hardwacs
oaraneter o he stared in the o-tbable

&« Th=a Sormat in which uwsar resgponse Lo Yae device-dependant
Sronpks 1Is o be inferpreted

s The p-table -fleld 1a which  ths TREPONEES Lo Lo
device—dependent promphis atre o be storad

3.7.3.2 Location of P-Table Descriptors = P-tabkle descripbors
generaliy reside in the VX, wWhon a diagnostisc program is wrltten
to kedt o device for wWhich the ¥05 deoes nobt  possess  p-table
descripters, it i3 the reponslbllity oI Lhe diagnoatiac pragram
develgper tn &lsp oreate a w-zable descriplor [er Las  devine.
hig descriptor will then 2 incorpzrazed into the VRE.

MNote: [t iz lmporlanlt ko werk in conparstion with the WIS sapporct
groun when doevelaping a p—Lable desce phior.

P—tabkle descriptera may &lso e included  ia the diagnestic
proagIan. When processing  an ATTACH gommand, the VDS wlll Clest
check the diagnesiic program to see If a p-tabhle Adescrlpotor cxiatis
faor the specified device type. ZE nehe oxistsa, the VDS will check
[ts own p-tabie descriptors Lo locate the aporoprlokbs ono. Thus,
a descripter reslding in 2 diagnostic program will have procodenoe
over a descripler for the same devioe reslding within the YRSS

Tnzluding the dAescriptora in a disgnastic prograo has  several
disadvanlbages.

# They san vnly he nsed by the disgnostle program  in which
they ace defined,

& Tne dewlcesz they descrihe cannat ne attached unlssa ths
diagnustic program has beon loadsd,

-1z
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o Thess diagnestic prograns Wwilll not be  sxecutaeble under
APT, dtaer  spacial environments, =uth as Qusbamer-
Tnnnahle Diagnostics {ZRD) =may also place prohibh<iions  on
cxegcution of programs conmaining their own p-takles.

a The auvtocsizer peagram will only supparet deyices far  waizh
the Jeszriptoers reside in the WG, '

When development of 3 program for 3 new device hegins, the p-table
descriptor shoulsd be figstc pissed in the 32lagnostic program untbil
the descripior design,  and  indecd  the desliga ol the device
hardware itselfl, has been s0lidificd.  Onco the p-tabkle's desian
is mertain, it can be irgluaded I+ the VIS, Cals “m rar=s instances
shounld it ke nesessary Lo reirise a Jdiagnostic peagram that
zontains Its own p-table deszriptors.

3.2.3.3 Creating P-Table Desceriptors - The Lallowing genersl
quidelines ahweid e Coelloewsd whien cercabing a2 p—table dosoriptor.
ach  usstr sromphing nessaze showeld provide a clear
ndication of what inEarmation the nser must pravide.

=[]

o Hzsgonses snhonld he regquested i a format that 1gs relewvant
L Lag patlicular Lype of  daka belag reqguested.  Far
awanple, UMI=US addresscs shooid oo Lormatitzd 1o ootal
instead of heyxzdsecimal, =ince that is choelr awormal Cermat.

nclude infarmation that is needed far referencing a
T8 Thisz informatbticon mway loeclude such ftems as the
device™s address, Intecvupt wecksr, BRE or TR lewvel, and &o
O . o not inclade infarmatiorn that wili only he nsed hy
ane dJlagnostic progran; remembec that a0 p—-tabhla Eor &
par=icolar device Will be used by all dlagonostic prograns
Lhat test Chal device. Wfosrmatlion needed by oa paetloularc
program  =or kEesk should Se sbbaiasd wia caz 05 ASKExxxx:
maztues [(sco Lhagboer 43, -

Thawre are BEwo steds to crzating o p-tabhle descriptor. Firskt, a
"zhalaton™ for the p-tazle’s Jdevice-depoendent  Elelds muse he
defined. ‘thiz skeloton 12 a copreseatatlion of  the nenory  space

Feygulred far the p-tahie. When the VDS boilds a p-tahlsz in
EE S nGi to an ATTACI TOMMERD ; shaeletons af [Tyl o Fre
devize«ipndepardent and <device—depoendent flelds are onziad Intz a
dynamic memcry =torage ar=a, aad the fields are filled in with the
prooee nformacion. The MM RI=32 shelekbon for tha
device-dependent [lelds Ia defliaed by using :he SCEFINI, SDBT, and
SLEFEND macres, wWilch are defined o the VMG systoem librarvy.
LIR.MLR. An cdamplce sxeleoton i as [ellows:
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LMACRD $DE RERL1 DEF SGRL

SDEFINT ~  1KGLll, SGBL, HPSA DREPEWCENT

SDEF EPSL RAKELL CBR, .BLEL, 1 ;18-kiv C8% address
SDEF HP3B AKE1ll 2R, .BLXE, 1 rUNIGUE BA lewel
SDEF BRSE AKGLL LEW

EDEFESD REA1T, &3ULl, DEF

.ENDM $03 K11 DEF

Moze: The fional $2EF statemenl in the examole d=fines the “enqth
af the p~tahl=s,

The ELTARS-32 version of this oxample i=a:
RLTEN-32:

LS AxElL DEF=
SET
HESL AKELL CSR
HFSH AKG1 11K
TES;

[OESE LINGTI4HE, 8, 32, 4],
THPSKE _LadGTHAL, A, 7, ]

Thig askelolon represeats the deyice-~dependent fields for a p-table
ot an BEGLL zontraller. Each Tield is assigoed a mnoemonis. There
zte twe fields, mnamed HAPSL RE&LL CER and  HUPSE_RE&]1_RR. (Sam

Sactiorn 3.Z.3.4 for fl&ld naoing conventions,)

Hotise Lhal Lhe FACRO-32 skeleton is defined as a macto. Whea the
p—toble deacristor 1s added ke Lhe VDI, this macro i3 made
awalilatzle to diajnostle freograms. Abber  the diagnestic  program
calls  thils mavea It can referance =he p-table [ields by usiny the
mnzmonlics.  (See the MACRD-32 exampzls in Sectinn 3020200

Hotige that the ALTE6-32 skelerisn iz siaply a £ieléd  declaracian
Etatament. The BLISS~32 sdample in Sestion 3.2.4 indicates haw
the field declaration is used oy a diagnaoatis program.

The sescond ster in oreakiny A p—table Adegscripter involwes
nanerasking the instructisns that the VDS will v=e when fliling in
the device-depeodesnt fieldzs., Alse, instrucktizsns pust he develapss
far filling in  the fallawing device-independent fleldz, 10 thew
are reisvant to fthe davice: Hesa DEVICI,. HPSA CVAR, HES ! HILaGE,
and OPFN VECTOR. B
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These instruztiong are produced by using a  zet ol ;oacras. The
mesros make use of 2 tempurary sStorage locatinn referred Lo as the
"walue reglster.” Certain macres cadfe infarmation to be road Crem
the ATTACH command line and placed into Ehe walue reglster.  Okher
Macros can manipalaste the value reglster's econtents,  and  3kill
others can  translcr  those contenks into fields of the p-takle.
The p-table descriptor mecro= are as follows:

# SD5_SINITIALIZE - This is the first macro in  any p-rable
descriptar. t indicates the devyice tvpe, the p-tablae
size, the mawimum number of units zllowed, and tha name of
the Jdevlee driver used [or lewvel 2 dlagnostisz programs
tzec Chapbaer 23.

# 505 SWAME - 3pecifies a [vematbt to whilceh the device anit's
gencrlo name mast contorm.

& 4T SDECIMAL, 505_$0CTAL, S5 SHERX, 504 SSTRING,
SDS _SLUGLZAL  — Each af  fthese mactos i3 used to abtaln
hardwarse parameters Lrom thae uSer when an ATTACH comma:rd
is Cyped. The cxack macro to use Jepend=z apn the Foarmal in
which the input swring of the parliculsar paeamaeter iz ta
be interpreted. For  example, the 505 ZDECIMAL manro
zhould be used if the user is Lo bype a decimal  numbar,
and Lhe $05 SETAINYG macro is used if an alphabetis striog
15 to be wyped. For cach ol these macram, the prograancr
Gpecifies a wuser prompling =message.  Infoematlon is read
[eom the ATTACH command  Line and clored  in the walus
togiskber . '

 HDS S8TORE, £hS Saly, SD5 SFETCIH - These macras are used
Lo  manipulakte daca tha< was reseived from a SN ENED TMAL,
SDE_SDOTAL, £0%_SUwX, $DS5 $5TRING, or $D3_SLOGICAL zumnand
and  placed  in Ehe value register. SDE_SSTOKR will placco
the value reglszter's contenta intnm & [ield wlthin the
p=table. SEE BRDD will add the wvaloe crogigber's contents
ta the ecdrrent zontents of & fleld. 505 SCETCH  will
rekereive  data from a £icld and plave it, righn-ju=tified,
in tie walua ragistar.

LITERAL - “These macras

ke wvalue registor.

& SDS_SCOMPLEMENT, 505 SCASE, $O9

I
are usad to alter the conkonts of £

]
L
L

® SDS_SOND - The 328 SEYE pacez is used Lo indicake the end
of a p-table desceiptor.

Example 3-1 shows how thedc masres ace used,

i-13
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$ES. . SINITTALIZE REa11y RRKOTIERK.LEMe Or D

FTIS s RAMY FTOEM . COMTROLLERs OH
10 SNCTEL CEFEs 7aDD3G, TFIT7A
10005, RETORE HE#L _RE&L1_CsSke O 32
FO5. E3TORE HES$y TEVICEY QO 148
TS H0OCTAL YELTOR, 2 774
FOS_SETALE HF$W _JYZCTORy Or 7

F1:5 SN DM BEs 4 7

805 . #5TORE H*48. REAMLL_ER. O 13
BHiliA_ CSEM

Exanple 3i-1 P-Tahle Descrlptor for REG11l Disk Controller

This example will preduze the dialogue illustrated in fection
3.2.3.1. Explanations of the macre arguments can be Eosond in
Chapter 4.
This example wills:

1. Cause the VDS to reguest the vser to type a CSR address.

2. SBtere the OSR addres=s in HPSL RE611 £5%, bita 8  through
11, and in HPER_DEVICE, blts 4 thecugh 17,

3, Cause the VDS to reqguest the uwser to kype & vector
address.

d, 5Store the vector address in HPSW _VECTGR, hLits B through 3.

E. TCause the VD8 to regquest the user to type a OR level.

fi. Store the BR lawvel In HP33 REGLL BR, hits @ theough 7.
Following is a more conplex example —- the p-table descripter Eor

the EH7YHE [MﬂSEHUE adapter far the Yai=11/78E) . EIBMPIE 3=z
cootaios the MAORO-32 agnd BLISS-22 zskoletons.

3=10
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»ACRI-%2;

CFAGAD PRV ES U OEE 2[5EIL.
+OFFINI RIS s R s HE e _DEPENDENT
$+TEF HE 4B EH? GG TRy HLEE L i TR numnber of adarter
+AElF HPF4B_FEH 32 _ AR BLEE-1 i BR level of zdartar
tNEF HF x5 _RH7EBG_iLLEN-

TOEF| D RUZG0-300GL NEF

 ENTIf FNE_REYSO DEF

BLISH-Z21

PR RATRG LDEF =
=1 BN
HF#E _RHVEN.TR = LHF$K _LEMGTHFO»QrB201y
HEEN BHPEO_ DR = CHP®&R _LENGTH+1 s O el 00
T

Example 3-2 P-Tahle Skeletons €or RH73Q HMASSRUS Adaptcr

Exewple 2-3 presents the p-table descripter for the RH734d. This
desurlpbor causes the fellowing events to oocur:

L, The Y05 will request the user for an SBI transfer reoquest
(TRY loewel.

2, The TR level will be stored in HPS2 BRHTEA TR, bits 4
through 7. ' - -

3, The TR lewel is alse stared in HPSA DEVICE, kits 13
through 16, -

4, The TR level iz also stored in HPSW WECTOR, hitcs 2 through
S B

5. The VDB will reguest the uaer for a BR level.
6. The ER level is stercd in HPSR_RHTAE BT, bits 4 throuyh 7.

7. The BH level 1s also stored in HPSW VECTOR, hits R fhrough

B, The value register 1s loaded with the walue "&.7
%, The "6" is placed in 1UPS%A DEVICE, bits 28 through 31.

{This wlll create a wirtwual Fl apace address for the
rhvsical address 2036008 (hex).]

3-17
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lE.

12,

13,

14,

Exanple 3-3

Moba Lhat several fields of a p—fablc greated from this descrlptor

tegquire For instanece, khe HPSA DEVICE field ls

The conkents of HP$A_:EU1CE is loaded Intnm the walue
reqister.

Thiz value is written into HPSA_LVA.

The walue feqister fz lvaded with the waiue "1.%
The "1* is placed in HF$A OVA, bit 14,

The "1" is placed ln HPSW_WECTOR, hit B.

3IO5_RH7BO_DEF

gevetral

$NE_$ENITTRLIZE RH7S0HH?BOSK_LEN.2

FOE_ EMAME
FNE_$DECTHMAL
DS L5 TCRE
FOE HETORE

FTO$H_UMIT» KM
TRelela

HE$D _RH7AG TR Q2]
HFEa _DEVICE:132-4

FO0S_$5TORE HREH. VECTOR » F 24
0 _RDECY AL, FReds 7
F0S_ _SETORE HPR+0. K780 _BRyOr8

SO _ %5 M2RE
DS AL ITERAL
$ N5 #5TORE
#05 _#FEZTCH
LOE  ESTORE
s sLITERAL
RS _$#STARE
Fa% L pE TR
RIS LREMEF

canstrucked by:

-

Mote:

turned an,

cpace and hit Z5
Thisz 1= an impartant step to  remomber. The
mzps Pl addresses to [/0 space when memory management is
ThaereEore device addrasses must be constructed
as virtual addresses in Pl space.

Uzlng the TR level

ELEpS.

HEG W _VMELTOR e 2
&
HPSR_NELICE r2E ¢4
HFSGA _DEVICKE y D3
HRFEA_1IMFA 032

1

AP SR NIVA 101
HFESW_VECTOR«Br2

P=Table Descriptor for RH7GI MASSEOS Adapter

ko set blts 13 through 16, which

Setting the high order four bits o "6% (birc I indicakes’
indicates VAX-11/788 I[/0 addrassas).
WOE

Wwill

gelect the address sgspace for the lndicated TR lewvel.

In this case the contents pf HFSA DEVICE are copled inte
HESA DVA, and bit 18 oE HP$A_D¥A 15 sat.
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[Mote: When a device i3 attachesd Lo thls RUTED adapter, the VLS
will initialize the P& DEVICE field of rchat device Lo the
cubntents ol the adapter's HPFA DVA Sigld,. The p-table descriptor
far Lhe device must be careful not ta overwrite 3its in
HPFSA DEVICE that were loaded in HPSA DVA of the afapher, T™i=
example iliustrates that il ls Importzot, when desiqning a p-tabhle
dosceriptor, to tirst shtain copies of the Jdescriptors for all
Possible  link devices, The design ol Ehe oow p-tabzle must be
coordinated with p-toole design for these link Jdevyices,)

3,2, 3.4 Creatlng Hames for Devyice-dependent Fielda = For sasy
refarence, all device-dependent f£lelds of a p-table =hould be
asaigned mnemonics. These maemonles can then he uwsed by the
p-table descripter. macecos $D5 F5TORE, 503 FADD, and 505 FFETCH.
Alsu, the dlagnestice proagram can use  the mpnemonics  when it
referancea a p-table.

The Elzld naming conventions for p-tahles Ffollow the VME  ztandarsd
Eor data struskure naging vendltiosns. The tleld nams heglos with
the name nE the data structure (HF], followed by a dellar sign
(21, £ollowed hy tha data type specifisr (L for Zonawerd, W L[or
Woekd, and .=0 an, &z listed in Tahias 5=-1)1,  followsed hy  an

uaderszoere § ), fellowed by the Ffielé namc. For example, the
REG.LL controiler's p-table has a device-dependent field for
Stourlng the eontreller's CSR address. This field 15 nsmed

HFSL_REGLL CSER.

Hokte: Many p-table descripters were developed belfore this
standard was implemenpted.. Proviously, the standord was for field
names to consist of the Qevice name, dotlar sign, data  typo.

undetscore, field name, as in "RKE11SL CER'. If the mnemanics Faor
the device-dependent fields wf a4 particular p-table doa nat makch
the current standard, then they will conform to this o2ld stendard.

3.2.4 Referencing P-Tables from a Dlagnostic Program

& diaghostie program geins  access to a - p-tabkle by  asing the
FU5 _GPUARD macro. The program  indicalbes a unl® pumber as an
gdrgumsnt to the macro, and the VRS wlli pass  to the diagnostic
peagram  the hase addrezs of the p-tabTe for that wnit. The
Program can then aczess [iclds withln the p-takle %Wy .uaing  the
bass | addres= and the predcfined tield anemenic  ffsets {=ee
abowval . The 5SDE GPHARD macce is  discussed  ferther in Lhe
description of Inltlalization cade (see Section 3.50.

cxample 3-4 provides an example of referencing a p-table in a
MACKO-32 program. MNotize that hefore the p—table £leld mnemonios
can be referenced, the mazsees which Z2efline them mus:t ke called
[$22 EPCDRF  for the device-independent fields and, in this case,

SG_KKBL1 DET for device-depsndent fields).

3-19
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$115 KFODEF ! JuTire devics—-indercndent s-t2ble Fiplds
t0OS_FRicsd L _1EF i Fefine RE&11l device-desendent fields

IR YET? FOLkL 1 i Flara %to store la=g. unit no.
ETRFELE: LKL 1 i Tlgcae to staorR Frointer
NEY _iWAHE

LEARNIT SNRER&ALLS

fecii nzne of cesired devirce

IMCL LUL_LRTT
" OHIE _GPHARD_S DEVHUK=| NR.UMIT: -
ATRLLOE=FTAELE

et Ftzbfe for nent los, unlt
v =adress 1n FTRALE

3
'
izl Tdr DSE_HIOEHAL t IT =11 units rone
EMEN 415 t tnen hrancrh ko re-inlt.
10% ¢ ML FTASLE: R P Use R 45 siructure =binter
HUWAL NEFLU MaMe RO P ZSct ur pocinler Lo EURA
THFL CRC» HF%7_1TFELRD) i Cheok lensth ang fFirot 32
OHE JoE i rharacters aF L2FP.
CHFW 4Ry HPET.TYPEd44FZD i Check la=t 2 chzsrascters
REGi Iat i IF 1t matrhass QK
aadi 305 ARART MRD=TES i IT pot AKG11e soort hest
0% HOWZEL H-RBE_REAL] _BRIRZ3, RiD 4 Ert R1O Lo BRF level
HLIvL HAFEa_SEYICREIRZ2I. RI11 i 5et Rll to CER =ddress
4
N4 32

Example 3-4 Referencing P-Takles in MACRC-3Z

Maote: This code L2 acant only toe show an example of the use  of
p-tanle  apnoeaonics, The function periorsed Zoes nok need to he
Inelugdad in & real dizgnaeslinc program,’

Examele 3-5 L: a BLISS-32 example of refarencing p-tables. NMNeolics
Lial bafoare petzhe anemonles can be rolerenced, a pointer muesk be
dealarad (in this cose called  'PTABLZ'Y using the  SD5_HPO _DECL
macra and including the field deciaration for the Aevice type
lreing basted (Aan REELL Inm this case).

Welice that the "EPRST! prafls [lclds cxpand only to addreesses, o
do  data fatohes from Ebess [ields, explicit Sleld roferencea muskt
oa maue (a3 in the syxsaple tar OFET TYPR}.
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GFGEH

LCIZAL
| AG_LMNIT e ! Plapg to =tore los. unit po.
ER_LEWEL ' Plate Lo store BR lewal
STaTUS. ! Statlus retyrn from service calls

CER @ FEF WECTOR C» ILOMGIs 1 Tlewica regdister access
FTAELE ! REF $DS _HPO_DECL I{#0BE_RR&L1T_EFr ' Address nf Fizhle

HIAE
NEV_MAH = UFLIT RBYTE i¥RASCIC"RE&AL1° 55 | Asri1l fnane of device

++
Get the adrdress of the e=Lable for the next losicel unit fumber.
[T the 3DI5_GPHARD r2ll returi= successfir]llus @0 the #roccacind.

LOG. lidTT = ,LO0_UNIT 4+ 1+

ATHTUS ~ $D5. GPHART, (UNIT<, LOG_UHI T, ! Oet Ptable
RETHOR=PTARL.E] +

IF .STATUS EQL DE%_NIRMAaL

FTHEM
FELHIM " NS5 _GFHARD woarked
I JAFTaABLF [YHPFET_TTFE1) WED .DEU  iaMd I Yeglidate tuee
URE +(FTEBLE L[HPEF_TYFED + 4140 14> WED P AHEV_HAN + 4150 18>
THEW
0= 4B0RT (ARG = TE3T»F ' Agort te=t if wrond device
BE_LEVEL = .PTAELE [HF$B_FKL11_BRI1; | Get bus recus=t lowpd
LSk = FTARLE CHFSAG_TIEVLLEEDF I Get, CEBR »~®intar
1 ]
FuR
FLZE
RFELTW ! ADPE_GPHAERD returmred crror.,
+
EHMil
ZHI:

Lrample J=-5 Referencing P-Tahles in 3LIS5-32
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{MoLa: This code 1s weant only te shew an axample of the use  of
w-bkable mhicmonics. The functicen perfoered dees net need to he
inzluded in 3 real dlagyhostis pragram. ]

3.2.5 Attaching From Withln The Diagnostie Program

It may ocgasianally be neccssary for a  diagnostic  peagram Lo
explicitly avtach a devlee 1nstsad of depending own the progeam
user to 1ssue an ATTACH command. For example, 1£ the pragram Iz
Foeing by accesa = Flle isoee Secrtion 3.1%, Flle Management] , the
devizce on which the file resides wust e abtbached before it oan Le
referenced. fn this case, the diagnostic program an issues the
508 ATTACI macto. This macrto serves zxactly the same function  as
the ATWVACE command.

3,3 DIAGNOSTIC PROGRAM GLOEAL DATAR BTRUCTORES

The Smta structures described heere are usad  to pass  informathon
about the diaghestic proageam ks the VDE.

3.3.1 Diagnostlc Frogram Header

The diagnastic program header is a data block contalalmg various
types af information needed by the VDS, zuch as the prageam’ s
ticle and pointers ta the waclous areas of the program  that the
VDS must 2all Aoz ing program exesubion.

The header is allecakbed by using the D3 [NEARER macra. This masro
wiil e ak the Seglnalng of the program. [ is the flrst (lowest)
arca of memory allaocated b3 the progran. When the program 13
ivaded by the VDi, the header's flrst address will be locaticon 24A
(hexl.

Some header ent:les aust be initlialized at  asseably time  uzing
macrn  arguments. Other entries are filled in by Lhe linker. The
dizagaustic prageam  sheuld net alber or  refersnce  any haador
enkrics during program sxoecUbion.

3.3.2 Dispatch Tabla

Trne dispazch takle is  the means by which the VDS dizpatehos

program  gontrel  to Lhe warious tests In the dlaghestic program.
The tables conslsts of a list of addresses of The tesls.

The Aizpatoh table is detinsd by the 0B DISPFATCH macro. The
Lakle's entries [(tesk addresses) are ygoensrated when the Aimgnostin
program is linked.
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3,3:.3 Program Seckions Table

The program sectiensd table contains charzoter skrings defining the
hames  of the BTG CAm aucklons [Zea Sectiosn 3.5.3), 25 well as
pointers to the Secklons. The VDS nses Lhis table when  the user
Gpacifies 3 secticn name with a BUM or START command, in order ta
determine [[ the specified seclion exlsts and whers it 1s loeated.

The proagtam sccklons kable i3 dellned with the 305 _BRITION macro.

3.3.4 Device Mpnemonice Li=zt

The device anemanles list i the means by which the VDS detersincs
what tywes of devices the diagnostiz prosram ia Lapahl& ok
testing. When a R2AM ar ETART zowmand is issued hy Lhe  usar, the
VI3 coapares kne device types in the device mnemoenice ligt agalnst
tie T¥pes ol the . SELEOTed devlcas (ERPA Che WX
Diagnostic Supervisor User's Gu1dp; to detarmina if there are any
SL.ECTed devizes that tHe “prodram can  test. The 1list has  Lwe
kinds af entriss. dntris=s  can either be addrasses ofF counted
AELII =strings or addressas of p-table descripkars.

For dewice types having p-Lable dF%"TTF“urﬁ coellaed withinm  the
VUE,  the device nhenenics 1lst ertry will Se khe address af an
ASCIC string resresenling khe device Ltysc (For  exampie, REER,
HUT N

Far device tyges heving p-table dederiptors defincd  within  the
dlagnastic  progran, the device mnemonics 1iaT cntry will be the
address of the fevice's o—tahle fescriplur.

The dewvice mnemonics 1list 1z created 2nd [ormatted by the
22 DEVVYP maczo. :

3.4 PROGRAM PASSES AND SURPASSES

Mast dlagnestic  programs contain several  tests  (see  Sestion
l.e.1). It Is zosmen for a svstem~upder-te3: ko have maveral

units ol the Eype of device belng tested.

One cowplete execution of all selectsd tesls on all selected units
iz ong program "Dass.

Une comp.ete exesubion af 3all selercted fests oo one selectsd  opis
ls ane "snhpEszs.”

For a diagnostic program employivg serial tusting (ses Chaplber 1),
2ach pass will zensist of ane or more gubnagoas.
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Fr

For a diaqnastis program emplaying paraliel tth1ﬁg fzaw Chapter
1y, cach pass will zootain only ane sukpass, since 211 dev vices aro
testad conourrent] va

3.5 IWNITIALIZATION CGDE

Frior to the edecutbion of a group oE kosls an oa parlicit ar dewinno,
the diagnostic peogram gensrtally ousth cerform some initlalizarion
funocticns. ‘fhess Eunctlons inslude ubtaininq the aAddress  and
atnar needed characreristics of the next anit o he Zested,
crealbing a data pazha  to the device, and irlkfialiritag program
buffers and counters. These fonctisns are plassd in a poctich af
tna diagnwstic program kiaown 2s the "initializzblon cedel" this
cade iz delimited by the macros 508 BGWINIT and 05 _FHCINIT.  The
VDS will dispatsic contrel =o thiz zeds at the heginoing  of  =ach
Erogram subpass, belore caliing any ol Lhe testas.

3,5,1 Format Of The Initializatlon Code

The format of Lhe initialization coda fepcends on whather  the
diagnsscic  progran performs serial testing or wmarallel testing =l
bhe units [ses Chaprter l). Far serial testing, one unit will e
initialized each time the inltlalization code is exesuted. The
YOS will dlapatzh coentbrol to each selscted tesL and then call  the
initiali=zation Coda again sz Lhat the npexkt unik may  he
initiaiized, For parallel tesling, each edoezution ok the
initlalizarion oode shkould cause all units kKo he Lolllalimed.
When the WDS calls the rests, all units will he tosted  at once.
{Mote that the VDS itself doeE pob operete abny SifFferently when
parallel testing is sredrring  instead of seria®  testing. The=
inltizlization code detarmines the type of testing to be performed
sy fmlbiaizing eniy one device at a tlme [or serial testing, a1
all devices at once for parallel cescing.d

31,5%.2 BServlees Used By The Initialization Code

The 505 GPUAHD service is wery Imporzant In the inltiali=zatian
cude. Thizs macra Wili pass the address of a p-table to the
diagraoztic pragram. The program wlll then sz the device
parameters stored 1in Lhe p-tEbkle ko determine how to reference Lhe
devire. {e-Lahrre ara dlscussed in Sectien 3.2).

For level 3 (standalone mode) Pprograms, initiali;in“ a unit
involves executlny the 5SDS GPHARD macro te get & unit's p-tanle

address, and then executing the SDS _CHAWNZL macra ko initiallze
the approwrliate bus adadter. The %05 SETMAF macro may alss be
nsed in  the 1nitializatleon code. (Bath the SDE_UHANWEL and

05 SETMAF mACTos may also be ewsed withio the actual tosts.)
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For level 23 {oser mode) programs, dnit  inlticlizatiorn will
comsiat af  sMesuling  the DS CPHARD macrs to ohtain tha uni='s
p—tabis address, fvilowed by lssuing the SASSTGEN syaten  service.
Davica allacatinn {using  the SALLOCATE =system  sSerwice)  1s
requesced by the VI5 if The p-tablz degeeclpgtor for  the device
indicazes that the device must he alluocakted (see Seczian 3,2.2).

d.5.3 Loglcal Onita

The initiatizaticn vode must he wriktcer 3 handle =zn unspecified
ramber  of  anits, since the qwumber of uniks will wvety From sysbom
Lo S¥3fem. Ak tuan ftime, [he VDS Jelteromlnes the number of units
that wcan ke tessted by azing the List of SELECZTad units {sse Lho
VAL Ciagnostic Huscevlsor Dgee's Juide) and zonparing it wikh  the
lisr of device Lypes testable »y  Ehe Aiaznestic program fas
contalned in tha2 Device Mnemonics Liat - gseo Heotlon 3.3.4). dna
¢l  the arguments to  the 528 GPHAKL macea Ls the "lagica’ unit
number." If Lhis walue L3 grsater than  the actual  =awaber  of
Legtabla unis=s, rie V28 will return Crom khe $SDS OPHARD sartvice
roukine with an ervar stetas, Thus Lhe  Initializatisan code can
coftaln a REPZAT-UNTIL luep that execubes the 505 GPHARN macez and
imorements the loegical unlk nunber ontil rthe pacsto's cebeen status
wilde indicates the orror.

It is impettack to noke that the "logical unit aumbec" argumeat Eo
bhe $DE _GPHATRD mas:s dos=s noz refer to Lae astaal aniz nunher of a
hardwars configurallion. IFar example, oconsider & program that
tasts Aisks, Suppose khis prograw is rupn on oa sydtem that has rwe
cantraoliertrs, fath possesszing one drive, Fazhh of these {drives
could be wnit @ on its respectlve cantenller,  The 2ugical uwnit
number asssoiatsd Witk the uniz would depand ecn the oceder in which
Lhe  deives wore attarhed. Oace the 525 GPHASN seevice has been
exexnted, Lhe p-table Eor the iegical unit pumbeor zan bhe  exaninad
[(Apacifically, [icld OF%B DRIVE) to determine which unit has been
aseaciated with the Logical unl: number.

2.8.4 Pragram Passez And The Initialization Ceode

Ihien GEE_:PH.*'.-IT] reburns &1 arrvar stalus, j_n.jj_,-_-.gt]'_v,g ths hj_.;jh,-_,..;t
mmirared logizal  enit Ras  keon kestsd, the initialisatlen code
must =2ignal Lhe VDRE that one orogram pass has been complieted. The
ADS ZNCPASS macro s vsed far this oorpesc.  This macee wili zals
a Vih gerwlco that will update Chc codnt 3E passes exacnted and
charx Lo See It kEhe nunber of pasaes requested by the user has
boen oxecakad.  IE s, the prograc's summaty routine [(sec Sectlon
3.7 and cleanup =ade fmee Ssotiorn 3.6) wlll be avecuted, and the
VU5 command Tine interpreber Will be callad. Jtherwisse program
conkrsl is returped  te Lhe diagnostle peogram's initizlization
code, which zen reset the logizal unlb rumbar te rers  so Lhak 2
NeW Drogram pass fan bedin..
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Two obEher macros wacfol in tae Initizlizatisn code are 505 DPASSH
and $DE BHNPASSH. tThese nmacros are Used fo calse pragram Eranching
depending en whether or not the E£iret  program  pass iz TheinTt
exeouted. [t 15 wFten necessary to pertorm special inltlalizatinon
the Firat time the lpnitizlization code is executed. For  example,
tha location cantaining the namber of Cthe next legicaZ anit to he
tested nust be ipitialized the fiest tlme  Ethrough the code.
another example of a function that sbould only be performad the
firat time the initiallzation code Is  execoted  is "golumao
wrerificationa! foes Sectien 5.6.2Y. These macrns are dissusszad In
Secklon 2.11, Condltional and Unconditional 2ranching.

3.5.5 Initializaticn Code Examplas

The follawing are examples nE program s=teps nhesded In
initializatlorn code.

Initlalization Code for Herial Testing:

IF PASS ©
THEZ
AESIN
| Proegram inltlalizetion
ALLOCATE BUEFERS -
LOGICAL UNMZT HUMBER=E
ExD -
ELGE
THCREMENT LOGLICAL JNTT NUMBER
LF ALL UAITS DOWE
THEN
EEGIH
! End ol pass
CRLL S5 EHDPASS
LoOGLOAL THTT HUMBER=E
END -
! Per—paszss code
CALL %L GPHARD
RSSICH CIAMNEL
CLPARL BUFFERS
CLEARR COUNTRRS

[
=
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Initialization Cade for Parallel Te=sting:

IF PAES @

TUHaN
LLEGIN
[ Pregram initlallzation
ALLDCATE ZIUFFERS

END
ELSE

BESIN

1 Bnd of pass

CALL $05 EMRPASS

ExD
LOGLCAL UNIT NUMBER=1
REPRAT — o

SDS JPHAAD

ASSTGH CHANNEL
[HCREMENT LOGICAL UMTT NUMBER
UNTIL ALL UWITS DINE -
ZLEAR EBUFFERS
CLEAR CQUNTERS

3.6 CLEANUP CODE

When all testing of a device has been completed, rthere must he 3
Means  for guarantecing  that the device 1z left  in a koown,
initialized, static state. The "cleanup weode" iz provided  for
thi=s purposa, This rode reosides in the dlagnastic pProgram,
delimitad by the mpacras F0E AGNLCLEAY and S5 SNDCLEAM,

The  cleanup oode will be eXecubad undget [ #1= Tallowing
ciTounsSLances.

# The laar program pass has Seen completed.

¢ The disgnostic program cxesutes the 0§ ABORT mazro. This
Macra  ahouwld be used when a catastrophic Faliure is
deteckad by the program.

# The user issues the YDElz aD0ORT copmand .,

® An axeception candition occurs and 1s handlad Ev the Vns
la=t chanoe vondition handler (sce Section 31.14.5,
Condition Handling) .

@ The grogram 15 aherted besavse a ZDS ASExyxY macro was
#xeclted with no vser present and no dc¢fault response [see
Chapter 4).
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Cleanup code should perfprm’ the followlnhg functlons.

Disahile all device and adapker interrupts.
Geaasign chanhnels, if In user modo.
Deallocate memory builsrs.

Cancel tlwers.

3.7 E2UMMARY ROUTINE

The "summary reutine” is ao opticnal pottion  of  the Alaghostic
BtogEam. [f incloded, it is used o display on the user's
Ferminal a summaty of the program's  exelution Biztary, Bummary
rontines are mest likely to ke included in pregrams thakt perfarm
many repetitive functions and/oer have long exacutlon times, sloce
thezse program  ara  likely to compile large error Solnts. The
sunmary toutine wili be called hy the VD3 at the end of the last
orogram  pass  (unless the user has inhibited tha display with the
[ES flag; s the vax Diagnostic Supervisgor User's Guided.
adéitionally, the routine wWill he exefuted when the nsat issues
the SUMAARY command (sée bthe User's Gulde) .

When the SUMMARY command 1s issued, the VDS provides A generalized
summary message whether or not the diagnostic program includes a
summary routine. Thals message lndicates the program name and tha
number of eTroré that were reported {[Section 3.9 dliscusses error
repotling) . &n ocxample of the message 13 as Eollows:

Sumasry nf EVRAD - LEVEL 2 BISKE FUNETIONAL TEST: Rewv 1,11
{ =racgrem cetected error €1 Harols 9 Softe O Szwstemr O pevicel.
O Surervitnr detected errors.

1f a summary routine iz included in the glagnostie program, Ehe
message geoherated by  that reoutine is Jispimyed with khe above
NBS S,

The summary rtoutine is dellmirsd by the DS BOGMSUMMARY  and
Su5 RHOSUMMARY  wacros. nll mecsages displayed with the summarty
roulinge Must be @rintad by using the SD5_PRINTS macts.

Typlocally, the routine wilk contain code to di=splay such runtime
statistlios as the tatal nunbers aof read  transfcers, wrlte
transfers, read errors,; and welite errors thatb have boen  Adeterked
nit  each unlt bheing tested. Any other information relevant to Eha
tvpe of dewvice being tested may alsce be diaplayed. A separabs set
of rotals must be kept for sach wnit. It 1s useful to store thaese
=eks of Iotals in one large data area within the pregram,
delimlited by the U5 3IGNSTAT and $05_ENDETAT masros.
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3.8 TESTS, SUBTESTS, AHD SECTIONS
3.8.1 Teats

All dlagnostic pregrams cwatain one or more (usually ssyerall
Ttests." A test oopnsists of code that examines a partion of the
Uur.  If the diagnaostic. program i3 a leqic test (see Chapker 1),
eath tesk should be deslgned to check a subsct aof the UDT'z lagic,
If the program is & function test {zee Chapter 1], then ecach test
Wwlll gzheck a =uohset of the rotal functionality of *Ac device.
Speclific desiyn, content, and number of tests are the Program
designer's decision of what 1Is approprlate for a particolar
deywilce.

Cach test must be free-standing. That is, propee exezukblon of a
best  wust net depend on the previous execution of any othee test,
Tau=, any group of tests must be executahie in all possihia
coithlnations and segquences. '

IE several tests require a common saqment  of epda, this  comwoon
scgment  may be made inte a global routine calied b¥ each tesl.
Global routinea should he placed in & separata ar=a of the
diagnostic program, oukside the houndaries of any particuizr tastk.

Bach test {3 delimited by the 508 BGNTEST and DS _ZNDTEST macras.

Samellmes it may he desirable to executs [he same tR3t repeatedly,
but  using a ditferent set of inpub argunents each time. This may
e accomplished by grouping the warious seks of Input  arguments
Logetner and delimiting then wlth the 3DS BGNDATA and 508 SXDOATA
macras, When this ls done, the VDS will autamatlcaliy exesute Ehe
code  wlithin  the tesk once For Bvery set of arguments apecified
before going on te the next test. From the naer's point of vlaw,
Lhls repeated executlon of Lhe code within the feost will appear ko
be one execubion of the test.

3.8,2 Zubtests

Tests should he composed aof one of more of "subtesks.™ A subtass
iz a =mail section of code Lhat performs one funcrclion. Each
aubtest must be delimited hy the D5 BONSUBR and 5DS ENDSUSE macroz.
The 5DE_HONSUBE macec autcmatically  assigns & mumher  to sach
Subtest. Bubteats are numhered fram 1 ko & For cach test, whare H
15 the total number of zubtests within the test. Sunhtests cannoh
se nested. It is net legal ta branch from ope suhtest ko another
using GOTO-kvpe  instructions. Subkests mav be either sxecuted
f2quentially or called from a higher—-level rootine. Figures 3-5
illustrates legal and iilegal program £low using subteses.
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f several tests regulre the u2e of the sags subptest, the oode
within Ethe =subtesk [(WHOT locloding the $DS BGHNSUB and SDE ENDSUE
macros) can be placed in a glabal subrootine Placed in a saparate
aren of Ehe diagnosstic program, outside any particular kest. Thap
#ath subtest reyuicing rhe code can call the subroutine.

Bubtesis are uwselful far the following reasons:

& Tuey define Toop Boundaries For the loop—on-=rrat
EzcililLy. Rafer to Ssection 3,18, Loaping, for a
dizcus=ion of lnop boundaries ang iozping an eTTOTS.

» They provide a wesns by which the progeam user con ewecnte
a =mall portion of a tesgt, The uSer can wse the WOS
Sommang language o 2ause the Jiagnostic Progcsm b2 boe
Bacuied  up te and incleding & pacticular subtess, with
the apticn of lsopiag on the subtest, Refer to  the
VAR Diagnostie Supsrvisaor User's Gulde.

3.8.3 Sectfaons

A "section® i5 a group of tests. Secklans  are defined for  ths
Tolwenience of  the frogram user. LD the user spacifies that a
certaln section of the program is to he eXscuted, all - the *estks
as53lznad  to  that sectiasn ars automatically run. This Frees the
4s2r of needing to speclfy a lakg string oF test nunbzrs manwally.

e programmer chould assign 1o a sec¢lkian groups ofF  Le
perfornming  similar [unceions. The numker, names, and purpuses
a particular praaran's sections are the Progqrammer's  antian, b
“he program  should  consider  whicoh groubs af tosts a usaer mingh
wizh bo run &g a =et and create a section for that =et. A tpgy
mry belazng o any number of sectkians.

Gootions are defined by using  the FD5_SECTION and  4DS_SECDRE
masras, and by Including the section nam={s) as arguneants ko the
SCS_BGNTZST macto. These macras indicate Lo khe VDG which tesia
should be associated with which sectians.,

il
1
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Ewery program has a default section called LEFAULT. Thz contents
of this s=ecticn depend on the particular program applization and
are generally specified by the pEogram's user commuonity. However,
meo  test within the default sectien can reqguire any sort of manual
intarwention, such as altering switch positlons, adding «cahles,
and S0 oh. The default seclkion MAY ask Loy kevyvhoard resconses
using the 505 ASExsxx macras [See Sactian 3.12,2.2, Prompting Eha
User), buot all $DE ASExxXX MASEOS ineiunded in the defaulk sectlon
MUST provide defauit responses. Thias will ensure Ehat the defaull
saclion will execute to  ecopletion [£ the VDS contral flag
AFERATOR is olear, indicatlng rhat no opaorator [user} is present.

If aAny tests in the - diagnostic Erogram reguire manual
intetrvention, these kests must be groupsd together in one sacklion.
This sectiopn should be called MANOAL. The manual =sSection MUST
test for the presence of an operater by using the STE BOPER of
475 ENOPER masro {see Sectisn 3,11, Cenditienal and Onconditional
aranching] . If an oparator is nok present, each test in this
section must wse the D5 _ARORT macro.

3.9 EREPORTING BRRORS

‘tThe WDE provldes extenslve capabllities, wia macro cails, for
repartlog detected error conditionz. AlL error conditlons MUST. be
reporzed by using the VD5 macra rcalls. Error macros have the
format $D5_3RRxxxx, as Indicated later in tnls section.

3.9.1 Error Message Formats

The macras call VDS serwices that will eause error messages to  be
displayed on the user's terminal, Error messagas are divided into
thrae sectlons, or "levels.” This Iz so users can use VDS gontraol
[lags to s=elect or inhibit the display of all or part of a
messaye, as discusssed in Secklon 3.9 2.

The first lewvel is referred to a= the "message  header." Part  of
thls header is generated automatically by the VDS and identifies
the current test, subtest, dnit, amd  arrot. The rest of Lthe

header conslsts of a message specified by the programmer a5 an
argument to the %D5 ERRwxxx mactce. This last part of the message
ijs @ shore statement identifylng the type =L errorv.

The secund level ls provided by the programmer via the $D5_ERTHTE

WM& Eo . This level is used be provide a clear statement of what
the error is. For example, if a3 partlcular regleter’s rcontents
are tested and found bo be not as expecred, this level would be

nsed to Aisplay the expected and actual contents af the reglster,
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The thlrd level, also provided by the programmer (this tine by
using the $DS_PRINTX macro), 2an he a detailed ervor description,
Including such variable daka as device raglster dumpz and buffers
of send wva. received daka patterns. Thia level is used for
dumping out largo amounts of Auxlliary informatiaon.

The SD5- PRINTE and %28 PRINTX macras thak are used ko generate the
second “and  third meRsage levelz are contained in & sohroutine
referied to as an "ctror reporting routine.” when the address of
an. arror repatrting toutine {5 pazssed to an  ertrer macro
[SD5 ZRExxxx), the VD5 will cause the routine to he exesuked after
the measade header (first level) has baan diaplavyed.

Dotaila on specifying creor mesmages ara given in the Aeacripticon
of the individual erfor macros |F0E ERRXx¥) In Chapter 4.

Example 3-B shows a Lypizal error meeszage. In this  axample, Ehe
Eirst three lines cemprise the message header. The second helf of
Lhie third line was spovified by the programmer:  the rest of  the
header (plus the lask line 5F the mesEage] Was genersted by the
VD5, The remaining pertions of the meaRage Were genetated by an
error repariing  routipe. In tAlg oxample, only the 203 _PRINTH
azee would be used within the error reporting roubtine.

X¥UERFE ECRAY - UAY 11/750-srecifTic CRU Cluster Excrcisepr — 4,0 kkkevedry
Pass 1r teat S cuptesd 0y apeap s 1-HAR-1%E83 07104 830.04
Hzrd errer while tectins KA Attenrting Lo imitialize TUES contrrllerT.

rneurract nupnber of butes TerEreived.
EXPECTETY ZONTIWNLE f]lzd =1
Inrecudniz=ble macict racaived,

AETUAL R GOCQD0R](X ! butes bedsinnine ot ACOOBAQO

REEERSFK End af hard crrar nupber 0 kkEkTEd ek

Example 3-6 Bampls Ervor Message

Fiample 3-7 illustrates an errar massage i which Thoth SDSPRINTE
and 505 _PRINTX macros ahouwld be uzed. The firsk line followlng

Ehe three-iine header should be displayed u=ing 05 PRINTA, The
last part ol the messzage displays the tarameters of a $0TI0
service. Since tols is a fairly lang 1list af auxiliary

information, it belongs te +he third measags level and honoe
should be displaved asing $DS5 PRINTX,
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LRkt F PUEEA - WAY Sue nterachtian Poogram - 5.0 RREERE
Frer tr zuptzeb 10 BETST G FoAAV-3T 1400RIETL14

L

ctpn Febzl aetor whele desting T7H17 ERROER W OL0 CO¥FLETIOR

SRERCE ATCFHETIHNE TO WRITE 0 TIGLE

SIN CoHELTINM FTATUS Wast WOPRTIY

T.r?l F ]':I‘._Ell‘j F ol ﬂli"l TZRET UWEIRE §

AFn. FFH: LRt T EA B i EVEMY FLAG &
HLF L R RTA T Eed S RTT N I BI0 CHapd:z| #
OID_FUHCT SO CCaE b4 _MRITEPELE FUMCTION
(00 I O 4 B OQOAEQEE X bOlOER ADLRESE
LTl e oatrRe: GEAG LY PoANNTESS DF o AfT
FID_RESTREM: M AESaEC A POMALLGE 5 AST PARSMETES
Al0_=1t JFCRAT Lo E ) i pRGoURLLE
Bl L S GRGODAOSCE) ;7 B2 ARG OMALUE
RIQ_FA: LA KL E P IR i PR ARG WAL UE
[ A B SONOATOG{E: PoFa ARk VAL UE
2ICH_POE SOOOQLOnD R POPS ARE VALIE
RliI.Fal CogddTaain; bl RGO WAL

Frrekdhy Und of devipe fatal srror ngelor OfREERE

Example 3-7 Sampie LErrolr Messzge

3.9.2 VDS Control Flags Assgcliated With Error Reporting

Seweral VDS controel flags arc  assaclatoed  with  error tepor Ling.
The=ze ftlags ar= IZ1, LE2, IEZ, GALT, and LIGP, (2os The
Yi¥ Diagnostls Supepvisce User's Gu‘je for a2 completa discusaion

nf V25 control [lags.)

The TE1, IEZ, and IE3 flags gontrol errof massage displavsa I¢
the user =Zels the IB3 [lag, message level 3 1s not diaplaye.. TE
the TIE2 flag ls set, messages levels I and 3 are not dizplaved.
Setting the TRE3 flag will inhikit dizsplaying ol the entirme errar

message.

If the user has set the VDS ocontrol  Flayg HALT ko activate
halt-nh-error, Eose Y08 will stop executlon of ke diagnoskic
program after the error message hiz  hkeen printed. It the VDS
contral flag LOOF has been ast, the VDS will begin executing &
program loop after the error message has  heen exesuted {zee
Section 2.1d, Loopingd.

3-34d
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3.9.3 Error Types

Error cendltions are divided inte flwve zlasscs, depanding vn their
severity. A macro 15 provided [or sack slazse. The fFive error
CZasses are "preparialblon errars," "asofc  arrors,"  "hard Erroes, "
Ydevize—fatal errars,” and "system=fatal =reorz,”

Z.3.3.1 Preparation Errvrs - DFreparatlon errars are oot hardware
faulzs, They refer to the case inm whizh the Pregram vuscr has not
Progeely "preparec™ ke UUT For testing. For exacple, A
pattizular diagnoslic  program may reguirs that a disk drive ho
wrlite-enabled by the user. IF the pragram finds that the user has
ot write-enabled the drive, it can declare s preparaktlzn error.
The program could ther run only thosoe Fests rhat de hot reduire
wriling =n the YUT, or it could Ekip Lhe unit 3lbLegether.,

Freparation crrors are declarad hy using  Lhe  $D5 ERRFREP macro.
Thiz macro may be lssued  frow any pzint within the diagnostic
Program exzepl the cleanup vcode,

3.9,3,.2 Boft Errere - A soft error 1s ane thal pekentially vcan be
recovaered  from.  That i=, it 15 an error whlich may o away if the
vperation Lnat detected the srror 15 repearad. In an ocperakting
systonr this  Lype of error probazly would nat owen he repoftkted to
Lhe user, but in & diagnostic program ie is luperktant to flay all
errors wisther or nobk they ecan be recovered from so that rhe
apetalion can be completed. An example of a saft crror might |l
Eias  occurecenze ol a writc-check orror when wrikting data to a
mediom. (To way e the pmediem that is boad, and het the Jevice.)
When & =ofb zrror is detected by the diagaostle pragram, the ercor
shhontd e reported und the vpRorationn recxacuted, Howewer, Ftheare
iz generally & maximum number of retried hat shoold be allowed.
1% Lht mawimum is reached, a hard etror [gee helow) showld theh he
declared.

The macro te uwse when reporting a saft error iz FLE RRABOFT. This
Macreo zan only e lssued from wlthin Legks {see Ssotlion 3.8.1).

2.9.3.3 Hard Errore = &2 lard  error iz one  that cannel he
rezoverad  Froge. That is, it s an ercar =3 seriows *hHat =he
epstatlon being pecfarmed canact he  copplekad. Hlzll an ertor
might be a disk seek ervor. A hard error should alse be declared
if an eperazion detectsd a soft  efror  and the operanion  wasz
retried unsuczessfully =several times, IE, for ocxample, a rouklne
Foztarming weite operacions on a disk detectad several writoc-check
arrors (Whleh  are sott  errors), “hen a  hard orece sh0uld be
dezlared.
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Hard ertors ate reported by using  the 505 _ERRIARD mecro. Thiz
macro can otly he issucd from wlbthin tests Tspe Section 3.8.1).

3.5.3.4 Deyice-Fatal Errors - Sometimes a dJdiagnastic progran
detects =o many hard errors ot A NOT that it iz paintless to

continue testing the device. Perhaps there i3 somethlng 8o
csericuzly wrong with the device that Lt cannat be tested at all.
Or mayke atn attenpt has been made to Lest a nonedistent unit. In

any of these eases it 15 appropriate L2 declare a device-fatal
arror, which indicates to the user that the pragram  intends  ta
stap atterpting to  test  the OUT o gurstlion. Whenevwer 2
device-[atal errof iz declarcd In a4 program oerforming serlal
testing, the program sheuld leave the current test {by issding the
s06 EMIT mavro). Additlonally, an internal fiag could he set T2
indizate that a fatal error bhas been Adaeclarcd. Each test coulrd
check thiz flay and, 1f set, immediateily lzsue the FLG_EXIT macra.
Thall way no moere testing would be performed on the unlt [for this
pasa). - The initlalizatisn ceode would reset  the flag to allow
teating of Ehe next unit. .

Phe macro tor declering device—fatal errors s SDS ERROSV, This
macra may be lissued from ahywhere within = disgnestic prodgram
exoapt the cleanup coda.

3,9,3.5 BSystem-Fatal Errors — & system—fatal ercor is aong B0
surisus that the diagnostic program cannob be e¥ecuted at all. 1Inb
uaer mode, [ot ewampla, a system-fatal error should bhe declaccd if
the wuwser's process dogs net poSSeEAs YME privileges necessary to
perform functions requlired by the gimgnoslic program  {sush 8=
PHYSIO Cor a progtam  that uwseas  physical I/0 —— reter ko the
VAX/VME Svstem Services Reference Manual.) Any time a aystam—fatal
errur 15 declared, the diagnoftic prograc should subsequenktly
execute the $DE ABURT macro to abort program executlon.

The macto Fotr sysktem—fatal errors ias $C5_FRRAEYE. Tals macro DRy
~a  imsued [rom anywhere within a diagnostic progbam excapk the
cleanup oode.

3,18 LOOPING

The VDS faciiity that ia probably the most nseful to  repalrs
technicians I3 pregram  loeplog. Program loops, ofton called
"zcope loops,” because Lthey ald the technician in tracing Signals
with an oscilloscape, are enahled when the technician zets the V28
control flag LOOP  (see Ehic V¥ Diagqnostic Supervisor User's

Guide). dnce this flag has been Set, a loop will begin sxecuting

——

ny time an ercor macro (505 _ERRxxwx) 15 issued.

LN
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3.18.1 Defining Eoap Boundaries

Rlthough sactual  executian of program loops i=m initiated
avlvmatically by the VDS, 1t 1s  the responsibility of the
programmer bto define the boundaries of the loops.

Bach loop will have a lower bound asnd  an uppalr  hound. Within
these bounds will be at least one error macro. Whenever an error
macro 12 serwviced with the LOOFP flag set, the VDG begins execuricn
ol the lssp. Loop executlon proceeds in the nllowlng sequence.

l. After serviging the error mamro c©all, the VD5 returns
Proqram  oontrol to the diaghsstle program, to the point
dilrectly after the egrror call.

<+ 'l'he diagneostle program eeotinues execution unkii the
io0op's upper hound 18 reached,

3.  From the oppe: bounf, the VDS causes program sontral o
pranch to the loop's lower bound.

4. Executioh of the Fiagnostilc program  continues until  rhe
Nppsr bound i3 again  reached,; whether or not the srcor
macru 18 again izsucd. :

5. The cyzle 1s repeated.

Note that once the cyple 13 started, thraugh the execution of  an
ertor mazre, the masco may or may not bhe excocuked an subsequent
pazzes through the loop. This means that the loop will  eontinue
ko egscute even if ihe error condition Aisappears. In fact, onee
4 program leop has been initiated, It will rceontinue to  cxesute
Perpebtually untll a conktrol-C is Eyped on the user's tarminal.

Loop boundaries may be defined explicditly by the programmear . It
they are not, then dofault valuss will be used. For a test that
dogs nob contain subtests, the default lowsr Sound and uwpper bound
[or loops In that test are the $US_BONTEST and 5D5 ENDTEST macros,
respeclively. For tests contalning subrtestz, the default lewer
and uppst bounds are, respectively, the SDE BGHNESUBR and SDE_ENDSUB
macres of the subtest containing the error macro that was aexecubad
T2 regort the ewreor condicion.
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The programmet can explicitly defloe loop houndaries by using the
505 CKLIOF macro. This masre 13 pleced aller an error oanrs, it
befzre the next D5 BNDSOE or D& ENDTEST. I[ the the 533 CELOJP
macro  is aontained  within & test that consisrs of sulitests, 1t
nust be placed within the bounds of a subtesk, The macro Cakes a3l
an aryument the name of a  program label. Thiz laka?® mus=t b
located baefare ti=e =cror pacto, but sfter  the gost recenl
DE BGNAUB or SD8 _BGNTRST. The resulk is & ioob whese Towor bound
iz Fhe label and whose upper bound is the $DS CELOJP wacro itself.

Figure 3-f illustrates the wvarious loop boundaries.

N5 EEHTEE_-\I shd RENTEET 15 RGHTEET
Al ECMSLUE $0E =aME.3
§C5 SHO:ELE fL5 EMTEE
LR H TP i ER | H G EEE
AMN5 EFRrcnx 1003 B 1! Maeex (L2
:|, _OGe JE{ WS ) ) ST Loo®
1
305 CALCO aw]
ars E"\.D’EUE_J $M5 SHSUE
ST EMITEST $N0% =MNOTEET A5 EWDTEST

-

LE T L+ ]

Figure 1-& IDzawples of Loop Boundae les

31.18.2 <Characteristices Of Loops

Laops shoold be small. Fach loop shouwld genecats 3 minlmum amount
of emleckrical activity on  the TUT. Taiw less activILy that Is
pocurriog, the easier it witl we. for  the tochnisian to Brace
relevant signals.

Loops mUst be mads up of zode thal is rcepratable. There 1s  no
pelot  In creating & program loop unleass the code within that leoop
cgath he execUtod repeatedly. Tqe oode masht  cau®e  Khe  S5ame

electrical askivity to scour  eash klee  in is execnted. Aur
example, a loop that just sets a bil 75 usel=ls, broaaEae Lhe Wit
wiil be set the Flest time kbreough Lhe leog, and subseguenl pass=es
theough the loop will cause no chanaes =a take place. & loop that
sets and then clears the ble would he appropriata.
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In arder to weke & locp's code repeatable, ft may occasionally  he
necessacy Lo altar the przgram  Llow within the laogp afktar the
Llest pass through the lesp. The $DS INLOGF macra can be used e
determine  iE a loop is belng erxecubsd. Branching within the loop
can be performed depending on the roturn status from Fhisz macro.
Thia macea i3 usezul in places vheore =severe sriors  opocur.
Jrdinarily the programocr may want =o sbhart he peogram {(using the
SD5 A3OAT macra) in such a case, |llowever, if & loop is nEesent,
it may be desirable ta hranch around the D5 ABORT mavee ka  allow
the laap to contlnue, -

Caution should be practiced when Brancihing wilithin subtests
sontaining S0E_CKLOOF macrus. It is important not Lo branch Rasl
the 3D%_CELOOF macro, or the locp could Be brakan. Fzr  example,
suponses A loap is bolng execuled, with a S CELODE macts as the
loop's upper bound.  Suppose now theb a 2ectinn of oode within thoe
loop  tests  [or a hard errar condltion and thoen hranche=s arosund a
5DE ERRHARD macro if the error coes not exist. If the branchk goss
pasl the $D5_UKLOOF macro, the loop will he hroken. Tllostrations
of proper and improper brarching within lonps are shawn in Flgqura

+

PROFILR BAANCHING IMFACFEN DRARCHING
WITHIN 4 LOOR WITHIALA LESIT
IHw 1- anl:

i .
ISTL  E3hy |3 T=TI I KBS
EML WD ERRCE P yEC HC_FI0F
. + -

i :

ML _ LAYOF, 305 CKI Gl LABELD

BAL_CKLORR 1a0 Lt

MO SRAC)-
]

LER L]

)

Figure 3-7 Proper and Toproper Branching Within Toope

3.10.3 Hesting Loops

Leops whose boundaries are Aefincd wlth the S0G_CELICP maveo may
be npeskted. Figure 3-17 illustrates nesting of leops. In Exampie
A of Pigure 3-8, loop 2 and loop 3 are rcantzined in laop 1, In
Examgple B, Iooap 3 is contained within Lecsp 2 and loop 2 iz
contained within loep 1.
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EXAMFLE & EXaNFLEH
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Figure 3-8 HWesting Loops

When loops are nested, the VRE always edoecutes the smallest loaop
cantalning the izsusd ervor macru. If errar macrta 2 was issued In
Example B, loop 2 would be executed.

The VDS will always ewecsuts the loop containlog the most recently
Lissued ercor wmaCEad. In Example A, Suppola error macrue 1 was
issuyed. This wauld canse loop L to begin execublng. Suppose at a
fater point in time that eccor Aaces 2 Was exeruted for the tirst
time (perhaps because of an intermittent hardware failure) . Then
lnop 2 would heqln executinn anpd Locp 1 woluld ke forgobiten.

3,18.4 Uper-Spacified Looping

There im a method by which the user wecan requaest 3 Tacp Lo he
pyecuted even though an  errasr macro has not been issued. The
SSUBTSST] qualifier on  the ERUY  and BSTART conmands [(See Ehe
vik Diagnostle Hupervisor User's Guide) can  he used to specify 3
Sibiest on which tnes wser Wighes looping to occur.  When o tae
spocified sabtest is reached, looping begins on that snbtest.  The
prograrmee should keep this  fearure in mlnd as subkasts are
designed.

i—-44




THE STRUCTURE IJF & VAX GUPERVISOR DIAGNOSTIC PROGRAM

3,11 CONDITIOMAL RND UNCONDITIONAL BRANCHING

‘The VDS provides several macros  ta facilitate condlcional
branching within the diagnestic gproaram.

5D5_HNAROA, SDS BNZIRROR

The "branch if error” amd "branch Lf no error" macros  cabh  be
uzed immediately after macros that call syskem services. The
servdices will return a sStakus indication (in R#1, and these
mACTLE  cus  on khat s=tatus. The macros arcept 45 an argument
the address te which the praogram should branch.

D5 _BCOMPLETE, &I BNCOMPLETE

The "branch {f complete® and "hranch if Ihcomwlete™ macros Are
dlsa  wsed immedlately [oliowing macros  thakt  call system
svevices. Theitr Lunction iz the inverse f that af the
PUS BERROR and $D5_BNERROK macros, That is, SOG_3COMELRETR ig
2yguivalent to $05 BNEKROR and DS BENCOMPLETE is  fhe Same a8
505 BERROK. Chooslng  wne set "of macros over the ather is
Sloply & matter of "readability" In rhe source code. For saome
system mervices it zakss more sSense to branch if Eha servyice
"completed succesafuily," while fer others §+ is nors
apprepriate to branch If there was "no error.”

D5_BOPER, 505 ENOPRER

the "branch 1f operalse present" and "hranch [f aop2rator  nob
presenk’  mactos can be  used  anywhere in the dizgnosktlic
program. They cug on the settlng of rhe OFPERATOR flag (3es
the WAX Diagnostic Supervisor User's Guidal, They maxe It
Possible to  exdecdte or skl certain se3ments  af code,
depending on whekbner a user is or is not present.

SOS_BOUICK, $DS BHQUICK

The ®"branch 1E QUICK flag aet™ and "branch If TUICKE flag nek
set" macros  can  be used anywhere in the digqnostlec program.
They cue on the =etiing of the OUICE flay (swee the UIser's
Guide) . These macroes allow you to create & "gulok mode™ in
your pregram. This mode ls melected optionally if ehe ugzer
gets the JUICKE Elag,

Uulck mode provides a fast Program pass kthat dess pnot parfarm
thorough testinag and is used when the user is more Interesred
In a fast run time than in careful, complete Fault deteztion.
fha maeros cah be uscd ke skip around segmants of code in
quick mode. Determination of what segmnents of code shouwld ke
ineluded wr exciuded Ln quick mode Jdepends on specific PEodr &m
regquirenants,

i—41
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3DS_EFAS5Y, $DS_BHPABED

The "hransh if zoss B.and "branch if nok pass @ macros  can
he used Wweh it is necessary to cause progeam Flow to change
depending on whether or neot the current prugram  pass is the
flrat on=z. The masroes call a syatem serfvice that returns a
s-atus indication {lo RA} of whather or not Che cureenC Pass
ie the first oney then an appropriate branch [3 generated.
These mwacros are ohly ko ke nged in Eha progeamn’s
inltialization code.

S5 _BECAPE

The D& ESCAPE macro 15 used to exit from a best ar gubtest [f
an srror has heen detscted within that test or subtest. It ls
used when it i3 pointless to ewecukbe -the  rest of thie cade
within the test or aobtest after the srror was detected.  For
sxample, therw 1% no palot In executlny write ROBLS an A disk
i it has bean dlscovered that the dizk ls writs—protszoted and
o usuer is not prascent. :

[[ an error cteporting macro (305 ERRxaAx] has beab iesuad from
within the ourrent subkest or test, then issuing an $DE_REHCADPE
macro will rause progeaw control to pass to  the end of the

sukLest or test.
§D5 ZXIT

The 505 IXRIT macro provides for unconditlonal branchlng oo the
ond of & test, a subtest, an interprupt szrvice routine, ar the
sumieary routine, This macro is aften used in conjunctizan with
the =onditipnal branching macros, a3 in tha Foliowlnoy cexample:

$D5 BONTZHT

4
T

o8 ACPER 103
$D3 EXIT TEST
lig: H

"405_EWDTEST

2
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3.12  IHPUT/OUTPUT

3.12.1

Jal2.1.1

I/70 With The Unit Under Tesat

LAD in User Mpde = In user oode {(level 2R prog-ams), all

inpetsoulput operations must ke acconpllshed By using the VM3 5010

2y3 Lo

servlve. The details of pecfoimine I/ nppratiﬂna with the

QI =ervice are descrlhed in the VAXSYNE I/0 UDser's Guide, which
MUST he read belore development of a level 2K program is begun.

Initiaking L/0 activity in user mode is = process invelving  shree
stepa, ¢ach of whish requlres use of 4 WME ayston scrvice.

Mezlaning a channei =a the device.

A device cannzt be refercnoced dnless o channoel linking the
device %2 the program has boen "aszsiqned® to the uzee. A
"enannel® 18 73 Jata path linklag  the device to  the
diaynestls progeam.

Cnannel assignments are accunplished by uslng the SASSION
gvalkom  sService., Thizs geevice request should be iszasd
Erom the diagnostic program's ipilializakticn code.

Wnen the diagnostic program hes finished uising the deviece,
its eaannel sheuld ke Jdeaszsigoed by using the 3DASEGH
S¥ftem service. This zervice should be regquested  in tha
OE gram's claznup cade.,

hllacﬁting the device.

I[f tha diagnsstic prograo wlll need exclusive use of Lhe
davice  to  be tested (ho ollect vsers allowed to refersncs
the device while it is heing tezted), khen the device must
ba  "zllogaled" bz the diagrostic pregran.  &lleeastlon Is
neces=ary if Lhe provoeramn requires that a scrateon ocediun bhe
placed I the BOT, | the program can use the currently
Loadrd (mwnscrateb; devize aedium in a nondestuchive
manner , Zfavice alizszablon ls nobk nacesscsrv.

wd
|

il=
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Device allocation is not perfoomed directly by Ehe
diagnpstic program. Ingtead, the aliccation cedueat is
issued by the VDS (via the SARLLOCATR syatem sprvicel when
Ehe usor Lypes tha VDiE  BRLECT  gommand [see the
Vax 2lagnostic Bopervisor User's Galde). The Cik
determines whether =or 7ot T allocate  the Jdevice by
chegking the HPSM ALLOC bIt in the device's p-table [=ee
Section 3.2.1, F-Table Format). T1f this bit is szat [by
the program developer whe creasaked the p-table Sescriptor:
Gea Bevilon 3.2, P~Tahie Dederiptors), then the
SALLOCATE service is requested. If the devize caanct b
allaocated becadss 1k has already heen allocated bo Sameons
alse, the D5 infoaras the user.

Ar alleocated devige will ke deallocabted [hy  the VDS
igsuing a SDEALLOCATE servies reguesty whan the devise 18
BESELECTed or wien Lhe WD5 EXIT command 13 typed.

Atp instanrce when the disgnestie  program might bawve  To
apeclfleally alloacate and dealliscake a2 device is in the
case of errcr logging. fWe are mnat rceferring fa WVME
systam orter logging.) IE£ a level 2R program Welkes errar
logging data to a dewice, it MAY he necessary toe allocakbe
the device, In this case the diagnostic program =hboald
mse the SALLOCATE service of VMG within the initlalization
code. The gleanup code will have to use the FIREALLOCATE
gervicoe Lo deallaocate  the dovico, Fefer ko the
VAX/VME System Scrvices Beference Manual.

Dueysing. [/ requests,

Arlual inpub/eutput operations are requested by usina the
S0I0 and S0IOW  aysbkon services, which will place the
reguest in an IS0 Juede. These mervices esgulee that A
set of saramelers ke passed to kthe gervice routine. Theuse
paramezers specify the Eollewing types of informatioh.

— The zhatmel number over which the Jata transfer is  to
Lake placa. The channel nomber Ly ablLained from the
BALGHIGN service.

=~ The type of transacktion deslred. This iz indlcsted by
a "Iopgltien code™ apd is Alscussed belsw under "I/0
Funokion Encodlng.®

- The methed by whleh the program is to be notified that
the transaction bas Deen complated. Three methodz are

available and are discuszed beiow under "Synchroni=ing
LAY Completiona
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Figure

Takle 3-1

The agddreas of a buaffer +to receiva diagnastic
information., Thisz buffar 12 discussed under "The 5010
Diagtostic 3uffer.”

I/0 Function Encoding

/0 functiens Fall into thres groups, correspondling ko
the theee L/I: metheds  (physical, Ilogical, and
wirbusl}. The tyoe of function to he used will depend
on the type of devlece belng tested and the Cype of
diagnastic progean beling written (refer to Chapler 2).

The funcbion that is to be performed by a S200 service
iz indizated by passing te the  service routine a
l6-hit walus having the farmat iliustrated in Tlnure
e I

ik L 1
R g L] | FUHC TN
MN'F ER L :DE

ir-1aal

3=9 SJI0 Function Code and MediLier Fields

Thi: "function code™ is a slx—blt Zie2ld indicating the
Lvpe ol L[/0 gperation to he performed.  Sole functian
codes are device—independant, and nther=z are devioe-—
dependent. Table 31-1 containg device-independant
function codes far read and wrike functlons in the
thrae I/C cransfer noedes.

Device~-Indepandent Read and wWrite Punctians
Phy=sical L/0 Logical I/0 Virtoal I/50
ICS AEADPELE I75% READLLLK [O% READVALE

IDS:HRITEPELK ID$:WHIT3LELH IGE:WHITEUELH

- -

Kefer o the VAX/WME L[F0 Dser's GCulde for discuzilons
of the funcklon sodes avaliabls te individunal devices.

I-45
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The "functisan modifier™ field is used to modlfsy the
aparalion specilied by the Eunction oode.  Zifs witain
this field can he set in conjunction with the function
code, and the 30I0 searvice will alte: the function Lo
he petlnrmnaed arcordingly. For axampl e, the
IS [WURETRY modifler can be wsed wikh oan 105 HEADWLER
funatiosn ta  inhihic  retriers whan read strors are
atcounktorad.

Eefer to the VAXSWME I/9 User's Guide for a mare
detailed dicussioo of [AD Lanestlon ecoceding, along
wita LablIes ol 3411 funetlon codes and modiflers that
are valid [or cach dovize supborbed by VMG,

svncheroonlzeling I/ Completion

Thraes methads exist 2v which Lthe diagnostic program
zan  detesrmine that an A0 reguest has heen camleted.
The Zesired methoed of detsrmination is iadicated  with
the S0QI0 serwice call. The thres metacdz avaiizble
arca

a. Waitlng for an =svent Elas.

It is possible to swacify, as an acrgumunt to the
5010 oc FQI0W mavcas, the oumber ol an eveat flag
fsea Ssotian 3.14.Z) that svstam service is to =et
when IS0 has aoompileted, The diagnostis program
can (hy usipy a saystem =mervice) wait far ths
goacilied Llay ko e 2cot. (The SOT0W 2oreige 12 2
combinakbtlon of the £2I0 and SWALITFE servioces.)

ke Testing oo [0 status block.

The sddress 2f an "IA0 atsatus block™  can he
spenifised -as an argumant to the [0I0 macro.  ®hen
this iz done, the E0I0 =ervize will  oAuse  the
flest wors of thils  blosk o bBe foadsed with a
shatus onde when the IS0 operatlon has been

somplataed. The program can Lest Che aontentcs of
the blaock to  Aaokermlne the =tatus oL the T70
cparation. The Lormalb of an T.0 status block i=

siown in Figure 3-14.

1 W la )

]
TEAMSFER COURT AETATUR

DEICE-DEFEMOZHT NaTA

CEAIRSE

Figure 3-1E IS0 Status BEloack Format

1-4n
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E

Refer to the WAN/VMES 10 User's Culde  Ffor mors
de+tal’s abkoual ~ the coatsnta of  the  IA42 status
NDincka

. Brocubion of an AT rounkbine.

It i5 possibie to spocifyy az a 20I0 argument; tha
address  of an AT roukine. {Ba8T= —— asvrochronous
svatem traps —— are discussed In SecCion 3. 14,300
If this 1s dene, ar AST will be dellvorsd (ard Lhe
AT roukine called] when the T/0 agseration has
2esn completed. Thia aethod of determiniag T/0
compielion providss far the mast asynocheonois [and
most &ificient, with regards to procaessst usage]
I/70 accivily.

The SI0 Diagnostic Buffer

whon o a 53[0 or FOL0CW nacses is lzzued, I 1s  possislae
Lo Fequest the system seevice routine to Load a huffar
with the vontents of  the dovice's reglizsicrs. T™is
"Adiagnostic bufEfer™  will be Ioaded if twa conditiaons
Are meti )

o

d. Ths LAY wransler oclkaed 1s physical (520 Chapleor
21

.l process GoRSES5ES the "diagnoskic” i e
Privilege [2gs Lhe YARSYME Yommand Language

To cequest the syslom 2eevice Le 1ead the hnffear, the

Programmar nusk:

. efine a hutZfzr s:es wlithla the dlzagnostic
PTOaTEMS This  tuffer must he latoe enounh Lo
contain  the oSontents nZ all Ehe devioe's

reglsters.

2, Specify the addre=as of this hnffer as  the “"FaY
argument to  the 50I0 or S0IOW nacrn (s2e Chaopter
d7.

When the I50 operation baz Comnleted, the bulicr wiil
contzln the Zlnal ocentents of the devics registers,
plus  additiconal infarmasicna Cenerally [Fab ot
always) ., +the tormab 2L the bafler's contents will he
as Indlicated In Flgure 3-11.

E-a7
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a u)

OFERATIOY STAAT TIME

MG2 B T IHMA
CFERATIN S JOMPLETION TIRIE
MEGH T sl

Flual Ll s gun e DONrFRTS

HIIMEFR = DEYICE FEGISTEAE

OEWISE FECGIGTL I, .
:I: OF = PES LURGROKD [P

TEIF17%

Figqure 3-11 fIvpical %Q0I0 Didgnastlie Gulfer Format

Twn other Vs  systenm sServices are useial to diagnestic
PEOTEAMMEEL 5. The SOEUCHH aervice will provide loformatlien ahouab
Ehe device attuched to. a specilic  channel. This information

condlats of  the "primary" and "ss2oondary" device charactsristics
as described in the VRESMNMG IS0 User's Suide, The SCANTEL  systom
gervlve willl cancel all pending I/70 reyuests on a specificd
channel, lncluding those already in projresss.

3.12.1.2 1/0 in EBtandalone Mode - In standalone moedes (level 3
programsl, 340 iz performed hy dlrect refercnce wf the device's
registers.  Thus rowgkines to set up a devizce's contral  reglsters,
survice 1ts interrupts, and check for error condlbioens must he
contained within the diagnostic proqgram.

The dAiagnostic program must sef up the bus adapkters se that a data
channal wan be created Ko ftransfer informatlon aZroess Ehe buses.
Bocause of the differences inherent in the buz  adapters of  the
warlous Wnl  processor  types, the WIS provldes facilities For
chaphel initializatinn thak remowe from the diagnostic  prograpmer
the  burden of  dealing with  processor-spesilic details.  This
allows dlagnostic programs to he automatlcally compatiblie with all
YAK procassor Lypses.

The 305 CHAWXN3IL and 505 SFRTIMAP aprwvices oE kEhe VD5 are wvAaed  to
ceeata data channels in standalone mode. The $DS5 CHANNZIL service
is wused ko initiallue the MAGSHIS and UNIBDS adapters. Lepending
on the parameterrs Iincluded wlth khe 0% CHAHNNEL macro, tne sarvioe
will

[nitialize the adfapter

Clzar kthe adanker

Erable or dlasble lotercupts
Frovide current adapter s=tatus

d=41
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Detalls are provided in the descriphbion of the EDE_CIRNNEL macro
in Chapter 1.

Tha %05 SETMAP service will set up the adeptar's mapping reglskters
s0  that data transfers wlll relerence the desired arsas of maln
memoty. Tetails are provided in ene descripklen of the 305 SETMAPR
masec ln Chapter 4.

The 3D5 SHOCUAN deevice provides antomatic Aiselay an the  uwmer's
terminal of a bus adapter's internal registers. The conilpguration
register and thé sratus register are always dlsplayed. TE s=rror
conditlions axist, sddltlonal registerz will alse be disoloyod.
This macros shanld he uwsed whenewver the 505 JHANNEL sy=rem =service
deterks an arror conditlon.

lntereupt Seevice roubines in & diagnostic  program showld  be
deiimited by the 505 AGHNEERY and SDS EXDEIZRV maceas. The address
of the interrupl service routine is passed b the $DS CHANNEL
seryice, The VD5 has an Ilnterrupt preprosessor that inltlally
receives gontrnl when an intereupt ooeurs, and  then dispatoches
sontrol te the specified intetrupt serwice routline.

An Interrunt seevice routine's functinn shoold he mlnimal,. soch as
di3abling further interzupts, making sure that the interruph was
axtected (acrlved khtougqh the proper wecktor)l, and s=saving device
Status. Ercor reportlng should HOT e sarrcied out in an interrtuant
service routine, with one exceptlon; Interrupt sService routbines

should report Unexpected Interrupls.

Typleal proyram flow when uzsing an Interruob service routine is Aas
fallowa,

Maip-Limpe Coda:

Clear and initimlize chaonel.
Set up IS0 transfer.
Etarlk watchdog Yimer.
Enable interrupts.
Clear doenc fladg.
REFEAT
Teat done flag. .
UHNTIL done flag szt IR watchdeg tiwer [inishes.
IF daone flag set
THEN cancel wakohdog blmor; repoert T/0 ztatus
ELSS raport Limeout e8rror.
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Interrupl Service doutloe:

Digable Intarruplks.

ITF uvrexpoected inEercunt [(wWrang wactoer)
THEH set error skatuas

KLl savre davice stakbkus.

dat dane Flag.

AeEtuTh.

Mure LnEoermation on interrepts can ke [oond in the descelptian af
bhe D% CUANWEL service in the nexlt chaploe.

dther wazees uselul wWhien perbotming 150 €unctiona in standaiche
mose Area:

S5 GBETVEZ - Sekx= the contants aof a =specified inkerrunt ar
greepbicon  wector to  a spescifisd addresa, Thi=s maciro 1s che
DHLY pekhod by which =ia vecturs may he 1oaderd] il ot
teferonsae Lhe SC06 direcily).

SPDES CLEVED - Removes from s specified wertar whatever conkents
nagd bheen  placed in it by A S08 SRTVRC macrw, ard replaces 1t
with the address of the ¥ condition handler. This mscro s
the OHLY meth>d 2y which Ehe vecloes may bhe reset [(do ook
zloar the EC3 direckly).

50 _INITBCE — Aminitializes the system  control  hlock [GCRY,
CHRES csontains all of Lhe iaterrupsz and szeception vectors, ta
Lhwelr  standard (VDS -defined] valuea, Useful 1f several
508 SATVRE macros have beoaen used.

S PROBE — Antempts to arscess an address ko dotermlne whether
ore not hardware (either Jemoey of an LSO devlcae) is cannected
ko 1t.

LS _LOTIPL — Sats the processor's  interropt priorlty  lawel
[TPL) Lo a spacifiad valus.
3.12.2 170 With The Uszer Termibnal

ALl I/0 betweern a diagnestic program and Lhe usee's taewlnal  most
oo accompllshed via VDB macros. Macros are provided for:

& Cisplaying uessades coenSlstlng of simple ABCIL strings  or
a combinatlon of ASCIT stringz and variahle Jdata

& DPronpting Lhe user [or & response, and then receiving  and
stuoring zhe response

ERIEY
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¢ Biantaving the conkents of a regiabeo:  and ausigolay  a
moemznlc b each olk
o Deborniolay the user's kEerminal byne aqd characterfistics

3.12.2,1 IMagplaying Message Strings — Mogaogoe serions consisting
0l a4 combsinoticn of 25010 sbrings and coto vaviables ars of splayed

by means of Lhe "print" uoceos. Thia &a=: aF gacros has  the
genaval  L[orkw 503 _PRINCx. Specilically, there ara Four print
macros,  kKhowhn  oas SCS DRINTE, SN5 PRINTY, Sp3 CRIWTE, 2nd

505 PRINTE. e SHE_QHIﬁTB o $JE_ERTHTK mManros Ate oy vacd Lo
print ervar mocdsaced. wnd are used in canjuncbicen with  the ecror
macrns [F0E ERRwxxx). Thve Y% control f_uacs wused to inhizis errar
mearazed (e the WAY Diagnosbic Sypervigor Nacr's Cuide!d are
keyad Lo the F0BS _PRINTY  and 5id5 PRINTY macros. wne S08 Dulyrs
macte ig used when it i3 pocessury  to pravide  the usor wich
information wunrelated ko svver reports. The SC5 DPRINTE macro is
amad for Saomaries {(=ee Section 3.7, Swnnary FRoutinss).

The orinl macrng ate osad to prindt sSmple ARDDT strings, such as
JEVIZE IS5 wWRI'WE LODERD,

Tnevy can alsce bo used o display the zonleonts 20 dazzs words or b
erint 3 combination ol ASCII =trinzs and wvariable dates, such an

EXLECTRED: THETATATATEIALI L (2}
RECEIVED: TELTTEIALELIRLY ¢ (B
KGR CAALFEEIATEGAATR  (14]

Usinyg a prink macre invalved specifving khe zddrvass of a  "Iorrat
statezmani™  aod s list of wariah™es., Fovmat stetements indiccste

the [arrat io which the wvariablos arwe to e nprintad. The meshod
nged oy the print wactos $o forfmat messages iz ths same as rhe
FERQ system sorvice provided by WHMS, M Tack, ERo SEPAD geivice L
alac providod by fhe VDS, This s8crvice wWwill Zecmat, but ooz

pPrint, a mocisayge.  The print macroa will both Zoomat and peciot the
desired message.  IL iz alse possinla fand acnasionslly dogirable]
o fermzl & meszage with the SFAD servvice chod then disolzy it ov
nEing one of the prini wacros.

Abother vacro ausefol for digplayion iol<rmution to the wcser  is
Gl CVTEEG. With thias wacrs, you specity the address of a
ren:zzter and the addrcss ol a steing of aneTonics.  Ae mAngwonics
are itho names ossigned to the hils within the registes.  Tae macro
wili? read the register and  predoce a  sharacter  stzing telliog
which bBits of Lhe register are set. This atring c2n then b
displayed aszing one of the print weorns,

La
I

Ln
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Detalls on the print macres are In Chapber 4. The SFADR seyvice is
discussad in Chapter 4 and in the VAX/VME System Sarvices
Hefarence Manual.

It 1s someblmes vsaful to know the tyne and characteristics of the
pser terminal. For [nstance, you may want to formab text displays
diffeerently an & video terminal than on a bardcoopy terminal. The
08 GETIERM  service may be used to determine the user terminal's
type and characteristics. :

3,12,2,2 Prompting the User - There are ogeasignally instances In

which [t 13 necessary to solicit informaklen from the wser. A
common efample i8 the case in which the program must, at a certain

point iIn its execution, ask the wser to peeform an action such as
connecting a cable and to than kype a response indicating that the
action has takan plase. AlSs, there may he circumstanoes ander
whigh it is necessary to obtaln information ahout the JUT  other
than what L= contaloed in the p-tabhies. {it 1s impoertant,
however, to TRY to place all device=-specific  infeormatisn  In the
p-takles so that it can he specified in ATTACH commands BEFORE tho
diagnostic progeram 13 starked.)

All suiicitation of user responses duorlog the diagnoestic program'=z
executlion must Se made through the use of the YDE_ASERAXY MACTo3.
Thase mactos alloew the programmer to speclify a prompting  message,
the formas in whica the user’s response is ta be interpreted, and
a sLorage area ints whizh the response should he placed.

Specifizally, khere are five SD5 ASKEwwxxx macros.

l. 05 ASKADR - Prompk the -uzer for an  address within =&
cepecifiad range and 2Eore ths result.

2. 5DU ASKDATA - Prompt the user for a numeric walue wikhln &
gpocilled range and store the resznlt.

3. DS ABEVLIE: - S3ame aa 505 ASXDATA, exdepk allows programmer
to s=pecify storage locatlon of result as a field [using
position and slzel within a large bit strocture.

d. D5 ABKEL3CL - Prompt the uaser for a  yes® ‘or  ."no"
response, and 3tore the result a8 one bit, set ar cleared.

£, $DS AREKSTR - PFrompt the wser [or a character string and
atore the result.
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The macros algt dallow the programmer to mpecify & defaulkt  walue
for  the response. If there is nu uzer present (indicatsd by the
state o . Lhe VI cantral flag CFRKATOR, BeE the
VAX Maghostic Supervisoy Yser's Gulde), the default wvalue will
auntomatically be used. If no default wvalue exlsts, the orogran
will be aborted,

Roietimes diagnostic programs requlre the user to specifly run-time
¢ptlsns  other tkhan those that can bhe =elected uzsing the VDS
comand language. In Aauch cases, the $D5 ASEwxxx macros  can e
d8ed to prompt  the usSer to indicate the reguired run—time
Paramefers. dbe method aof goconplizhing thizs is to ask & set  aof
questlons that can be answered with "yes" or "ne,™ =such as

L0 Yol WISH TC ROM QPTION X7
DO Yol WANT THE CEVICE TO RUN I[M ~MODR ¥7

The responses to these guestion could be converted ' Sek  or
cleared bkits that the diagnostic program could test. This method
iz fine 1F the total numbor of zrogram sptions is small.

However, for a proygram with a large number of run-time options,
the program  user wmight bave to answor a2 large list of gquestions
every time the program ia executed {assuming he or she did not
want to  uase the default walues for these guestilens). In =sach
cases, Lhe progracmer mlght want to just prompt the ussr ance  and
aliow him or her ko type A string of ootions, as

UPTIONS ARE OPTION_X, OQPTION ¥, OPTION Z
(CEFAULT I3 OPTIOH X
TYPS UPTIONS:

Allowing tho user te type a list of the oprions wanted [s  mare
convenient for the user, even though it is more §ifficult for the
Programmer to check the strings typed to sec 1L they are walid.

For a progeam heving a wery large set of run—time optlons it might
be bkencficial Eoe the programmer to create a command language. Ao
axample might he

Conmands:

CLTICHS = select opilons

MAODES - seleet devlice modes
BLEGIN - begin program cxecsutlizn
RESOME - continuc after control=O0

1=53
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The nser would type the YO RGN or HTART gommand ko starct Ehe
diaznosilic  pregran's execotion.  In the program's initislization
code or perhaps wicthin A particular test, the program executes
SU5 ABKRAXX  mAcros Lo Rrompt the user for command strings. The
progrem parses and exocules each command.  The BRGTH command  {or
something similar] wslmply allews the VDS to  conbipbus normal
dispatching of the diagnastic program. The RISUME  command  would
be wseful I a gentrol-C handler fg delfined within the disgnestic
program (see Sectien 3.14.6, Usrdling Conteol-Cs).  The punber and
types of ocommands deflopod would, of course, depend completely on
the partlcular diagnestic progrsa heing deslyned.

The VDS provides two meceos ke Lacilitate commend  pareslnog. The
505 CLL macro is wused fo define bhe desleed command language. The
505 PARSE maces compartes an Inpub skream (obtained from  the user
wia a 530 ASExxxx macro)] agalnst the commaend language <deilnsd with
a set af FDS CLI macros and wlll elther dispatzh  fo the  propér
arkion toutines or Inform ths user i€ an illegal command has 2een
typed.

3.12.2.3 Displaying HELP Text — Chaptcr 5 discusses tha creatlazn
art HELT Files, which are supplemental illes containing
infornalisnal text thas the user can read. Tt wmay =sometimesz be
Aesirable far the diagnastle progtam te feteh and display socllens
ofF the OILE £ile. 'This zan be accompllshed by using the $DE HEILD
GAC Eo . Rzad the section of Chaptee © on HELP files, and ther
refer to Chapter 4 [or a destription of the $D5 HELP macro.

3,13 MEMORY MANAGEMENT AND ALLICATION

Mote: For s discusslon of WAX irsmary managenent, see  Lhe VAR
Aroiitecture Handbook.

The memory managenent Khardwiare may not be directly referanced by
diagnostle programs running undse kEhe YWDG,

3,13,1 Memory Managament In User Mode

In uscr sode [ileve, 23 pragrams!, memory  ganagemnant hardware  is
ander  the zonnrel at VM2 and 1t Iz always tuerned on, 211 of ths
VMS acmory manajement system services arc avellable  far use by
diagnostic pEDgrams. S=e the VAXA/YME System Services
Ruelerence Mapuasl Eor the uses and  restriccions awplying  to WMS
Tenorw management dcrvices, Allesstion of new aonoey 3pace shoold
anly he acoomplished with khe WOE S5 GETRUF macrto, =:s  desoribeld
in Hection 3.13.3.
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3.13.¢ Memory Managemsent In Standalobne Mode

In standalone mode  (Z=2vel 3 prograas] ., the  mamory manajcement
nardware may  we  tuened o or off. Mormally, iL is  off,
Dizgneostis  programs  Can tuen SN E8MaTyY mAnagament with  the
S _MMOH mucco. Once on, 1t manm he turnad bkack oZf with the
505 MWMOFF macrn. ALl map register cinltialization {3 performed by
the VD3, outside the contral aof the diagnostic pregran. Tarning
SRoMensry managonenl Will not incecase tkhe diagnestls Sreodarants
virtual addresz  spacs, since che VLS 1oads Che mapping registers

S that btoere is & direat ane to ong  correspondencs betwaan
virtual and physical addreszmes in FE memary space.

When maznaoty management s enabled, the VOS5 setz the grotectlon of
ali wages to™user write." It is poussiole to change the protscklon
of any pEge ot group of pRges by using the F5ETPRT macro.

In staodalone mode, ke memory moanagemenkt hardewacs can bBe burosd
ot and off by the udaer, wvia the SE1T MM ON and S4T MM OFF commands.
These compands override the 505 MMOW  and 3DE_MHGFF MAD S
contalned wlthin a dignostic program. Thus if a user has issaed
the SET MM OW comma=wd, the diaganzstic Drogaram cannob shat aoff
memaery maragoenenk Wwikh the S05 MPGEE macro.

Some diagnastic programs may not he ahle to sxecute if the memary
anayement nardware is= e=nahled. If Fhis i= the ma=se, Ehe
LS _MMOAF pacro pusk be iszusd at the begioniag ol the  pregram.
TE  the | staktus relurn from Lhis macrte irndicates that Lhe operator
has turned on memary maragement then the program must ahort itsel
{with rthe SDS_ABORT macro), printing an anpreprlate ecrer message
bafare dalng sa.

3,13, 3 Mamory Allocatlon

Many Jdiagne=stic programs nesxd &xtra aoiory s2acoe [owe TS0 hullers
or  other uses. Afditicnal memoary =Space may Se acquired by using
the 0% _GHETIIF macro. Bokh user mode and standoalone mode Drograms
shodld use tais macro, since this  methiad s the anly wawy aof
asauring that There wWill ke na memoary aliocation ooaflicts between
the VDI and the diagnostic program.
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The VD5 keeps track of all Zree memory. The 5DS SGETBUF macto  is
uzed to reguest Lho YOS5 Lo aszign a sortain number of Dages Lo the
alagnostic program.  The VOS5 will return the startiag  address of
the memory space 1t has assigned. (Epace will be Aassigned as A
group of contiguous physical pages in standalone mode, and as A
gqioup of contiguous virtual pages in user mode.) When a dliagoostic
program is executing on a system possessing 5128 bytes of physical
memotry {the amallest memory si=ze supported by the VD431, the
Progran is guaranteed access to at least 96K bytes ol buffer
space,

Mamory space is returned to the VDS'a free memary pool by uasing
the $D5_RELEUE MACTG.

J.14 SYRCHAONOUS AND ASYNCHROWNOUS EVENTS

3.14.1 Introductign

Syncheonous events are  those that ooosur within tha narmal
gexecution flow of a program. Waiting for a Lilt ko become set or

zreating a time delay are both examples of swnchronows  events.
Asynchronous eventks aram these that happen outside  the pormal

execution flow. VAX exceptlons are  asvnshroncus, becrRuse they
cause  the normel flow of a program to e changed {prograzm control
1z passed Lo Ehe condition Handler). Fefer ko tha

YeE Architecture Handbook for a detailed discussion oF  WAX
EXCEPLINNS.

Diayhoskie programs collen neod 3 handle SOCUTTENCES of
synchrancns and asynchronous events,. YEvent flsgs" are useful for
synchronous processing of events. BT routines and condition
handlees are used Eor asynchroncus provessZing. There are both
synchronous  and  asynchronous methods awvailable Soc handliag

tlme—critical =sitvaktions.

3,14.2 Event Flags

Event flags are flags that can bhe used by dlagnostic programs o
indicate statuns information, Services are provided [or ssrcing,
zlearinyg, and reading the Elaygs. Additiconal services allow  the
diagnostic program bte walilt Loy a flag or group of Tlags to e seb
hefeore procaeding with program exscultion. The services ase called
via macros.

There are B4 event flags, numbered from @ to G3. The [lags  are
divided into two glusiers, =sach contalning 32 flags. Some event
Elag mwacros redquire that the cluster be indicated.
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Evant flay F is reseceved [or exXclusive use by the VE5 and  is  not
available to diaghnoszskbic pregrama.

Fiags 1 througn 23 can be =et or eleared by the uaser gia  tha
ZET EVENT FLAGE and JLEARZ EVENT FLAG: commands, whlch means they
can ke used ks implament user  selection ovf optlonal progeam
[catures.

Flags 24 throogh 31 are wused by VMS and hence cannot he used by
level 2Rk diagnostle programs. They are availakle, bBowever, Lo
lowel 3 progeama.

Flaga 2Z through 93 are avallable &0 all  diagnostis programs.
Usars vannokt modify these Elags.

[on user mode {level 2R programs}, event [lags are malntalned by
WMs. The evenkt flagy wmacres call service routines wlrhin WHE.
EvenL flags @ thraough &3 are referred to as "logal ovent £lags,®
gince  they wcan only he wsed internally by a single process.
Another =8t of ewvent Flags, numbered from 64 through 137, are
referred toe a5 "commaon event Flags" since they can be shared by
copperating processes.  Tha VME systen gsarvice  SASCHIM  must  he
used o as=saciate commen event flags with processes in aorder [or
theze flags ta he shared. Sen [ ) NAXAME Bystem Serwvice
Fzference Manual for dekalis, ST TTTTTTT

In standalone mode (lewel 3), svent flags -are maintained by tha
VOE, and the ewvent Elay macfkss call service routines within the

.
[ By

The [ollowing macros are wused iIn heth lewel 2R and  fewvel 3
programs Lo rceleronde evant flags:

S5ETEF - Zets specifilad ovent flays.

SCLKEF - Clears spscificd ovenk flags.

FREACEF - Read the curvent atatus of specified awvent Flags.
FAALTFR — Wait for a specifled event flag to hecome set,
SWFLANG — Wait for a group of =svent flags te bocone set.
SWEFLDR ~ Wait for one of a group of svent [lays to becoma =etb,
SOLICW - Quewe an 140 reyguest and weir [ar & specified  ewvent

fiag to pecome s2k (indicating T/0 completion). Egquiv-
alent to $0I0 followed by SWALTFR.
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Additiconally, tha S5IZTIME i(see Bscticn 3.14.<, Tining) and $0I0
‘Ago heolkiow 3013, 101, I/0 in Jser Mode) macros can coptlionally
poecily ralerences o cvent Zlags.

3.74.2 asvnchronous Svakem Trape [ASTE)

in asynchropows syctar trop (RET) Io & mothed by whisih 3 woutins
=an he entored  asvnonvancaslv, ontside the norTal progran Elow,
gimilar Lo a Aevioe interrunt, & roubtine “hat is ankered  wiIa  oan
AAY ias rafarred o a5 an AST rteutins.  The procecs by which
A3T zoutines wpre disvotched s collad AET de_ivery.

3.74,.3.0 ABY NDelivexry - Tharoo macros, aval abhle (o beth lewal FAT:
zv1d  Tewsl 3 dizpnostic  programs, a’low the ase of A8Ts. Theoeo
MACEaE ara SAETIMA, 000, S0, and Sk ONTRLD, ket of  theer
macros  will  acoepk as o an argueent <he address of an A81 raokine.
Ia the oacs ol tho SHETIME macra, Lhe A871 roukine wil! ke entersd
Wwaan  Lhe so9ecified amount o —ime haz elapsed. For thie 5010 an:d
200 maaras, the AT routine wi’ 1 22 executed whan tha czquetturd
A operaticon has completsd. It tae 05 _CHTRLOC macrs La wscd, ir
will cause an AST rouotine tu 0w entored  whon the pragram nser
LYpoa A oonbrol-o,

A3Ts vy 2o ocrablod ov Jdisablod with Che GEETAET macro. It nETe
agrz dischled, ASTs will est o Scliversd and thus S ad™ roukines
will Dot e axesuted.

If a disyncstis weograr i=s wsiting tor an event Zlag (=sce Sechiaon
i..4.7%, Ouent Flags) or hivcinaglitag {aes Section 3.14.%, Timinoal,
AHETE will 21411 he delivared o ik.  After +tns  AST rowutiac nas
been vxccabed, EAe program widl be retureed to the stste it owas In
binfare Las ~8T was delivered [coless, of couepse, e AT rowctins
itselft sct the Sosgsircd Tlag ov waoke the program).

'3.14.3,2 AST Loutimes - &An AST rzoutine L3 apkcred via  a  CaLLec
instruction. Taus  the rouwtioe mast hawe an onlry mask and must
tetutn by using o BB ipskrocticn.  Ih wmuat Aaswve [hy  soeclifviog
zhoex  in fhe onlry mas<) any tagishtars it uses, othcr than RO ar
Rl.

wWhen an A5T rFoutine is cnzercd, £ho AY paintg te an argument  1list
in zhe forrot illuscroted by Figure 3-12. The rogister values in
the arguient Llist are thoese savoed  wacn tho main-Tine  oode wos
interripted  on dellvery of kthe AST. The AST parsaaczor iz a value
sprcilicd iy Lhe "AST parameter” zrgumeqt of BEhs SEETIME, S2I9, o
BLIOW  mavee  uged  bto oroecusat dAflivery of khe AST.  This acguomoat
wan boouged by Lhe A8 rovtinge bo defermine who oollad 2T,
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Figure 3=12 Argument List Passed to an AST Routine

3.14. 4 Timing

Facilities are provided far creating timing delays within a
diagaastic program. ‘These facllikties allaow wou o

» bpecify & particular length of kEime wou wish to wait
before proceeding

o  Cause the diagnostie program to =2top execuling untll  an
expectsd event accurs

& Cause an asynchronous event toe eoccur  after a specified
length of time haa passed

The timing facilities prowvided by the ¥WDS take into account spood
differences among the warioua WAN process kypes. Therefore, all
diagnoskie programs containing time-dependent operatlons MUST  uso
the WO5G tlming facilities when modlng these operatioans, in order

Lo guarantee program compatability with 2ll current and  future
procossor types.

The VDS timer services are accessed by macro calla, Eome macros
can he vsed [or both lewvel 20 (user mode] and level 3 fetandalona]

Programs, wWhille cthers may only he waed for level 3 prodracs.
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3.14.4.1 Timing Facllities Available 1n Uzer Mode and Srandalone

Madae = The follewing idia =2 i1lst of maceoas Ehat may he
nsed by beth lewel 2R and  level 3 progcans Lo contral
time~dependent [unctbions.

SGRTTIM - Sets kEne current system time.

SSETIMH — Allows you to cause an event to take place after a
specified amount of time has passed.

SEINTIM - Converts an ASCTT string that specifies a time into
a oumeric valus meaningful to the $ERTIMR macec.

SOANTIM - Cancels requests specifised with the SS5ETIMA macro.

SHIBER — Causes processing to Steop unkil  an e¥pscted . event
arpurs. Referred ko as "dnibkernation.®

EWAKE — Qancela a $HIBLR request., Referred te a5 "waking® the
Proyramn.

S0Z WAITME - Delays aeguential program executlon  for a
gpegified number of millissconds.

S0S CAMWALT — Cancels time remaining frem a $DS WAITUS orf
SDE WAITME gall

A Lyoizal use of thess macros in standalens mods would be 'to issue
a BEETIMF macrp that will cause an  AST routine [sea Geotion
3.14.3% ta be exezukbed when the specified time has expired. Then
a device's Interrvpts could be enabled. Soma ather processing
could taks place while waiting for the Interrupb. When rChe
interrupt oaccurs, the interrupt  serevice rantine could Issus A
SCANTIM macre bo cancal the SSETIMR,  If the Interrupt does oot
agncur  hefoee the time peried  ends, the ASBT routlne would bhe
enter=d. This routine could declars a timsout error. PFrogeam
steps for this function would ke as follows.

Mzin Progyram: Interrupt Service AET Houtlne:
Routlne:
Izsue SSETIMRE macro. Process Iatertupt. Zet error flag.
Bpnakle intervrupks. Isane D& OANTIM macro. REeturn.
Contioue. Returw from Iinterrupt.
[F ertoetr Elag set '
THEHN
izsue FD5 ERRxxxx Macrsd
ELZE
continue.
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3.14,4.2 Timing Facillties Available in Standaleone Mode Only -
The nhext macre may only he uwsed by level 3 Progeams,

508 WAITUS - Delays seguentlal progran  execokion  fov a
specified number of micreseconds.

A bypical use of thia scevice would be Ebe enabling of & device's
laterrupts Eoliowed hy a call ta the Sk _WAITUS setvice to See if
an interrupt occourred within a certain time Crame. The interrupt
serv¥lce r1cutine would set a flag to Indicete that the interrupt
cogcurred  and  wouwld i=sue A 5D5 CANWAIT ko cancel any  *tlme
remaining Efrom the wait seevice, (Uzually, the SDE CANNATT iz
optional and sieply improves execubion  Elme by eliminating
unnecessary  tLime remaining  in walt loops.d AfLter the 505 WAITUS
call would be cade to test the interrupt szervice flag. IE  the
flag 15 set, the Iloterrupt ococurred. If not, the entirs Lime
delay was used up, indicating a time ouk condition. Program steps
for this function would he as follaws,

Main Frogram: - Tntereupt Service Foukline:
S2at up device for [0 Process Interrupt.
Enable Inoterrupss. et interrupt-ocoureed [lag.
[35ue 505 WhLTxx macro call. I=sue 508 CANWAIT macro.
Test interrupt-occurred Fiag. Return frem Ioterrupt.
If fiag nat set
THE™

is5s5ue 505 ERRx¥¥X macro
BLEE -

Continoe,

3.14.5 Condition Handling

wote: For additlenal information rtegarding conditian handling,
refer  to the VAX Archizecture Handbook and the VAX/VME Soltware
Hansbook. '

The VDS contains conditlon handling routines that wiil handla al?
exception rconditions. It 13 theraefora wunneceszary under most
clrcumstances [or the dJdiagnostic program +to  provide exvaption
handiing facilities. Howawvar , the VD&% provides the abhlilty for
the dlagnostic program to fizld excephtions when necesBary.
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Tha VD& searches far candltion handliers [n exactly the same manner
as  WMBS. A3 Aetailed 1n VME documentaklion, handlecs ara searched
for in the [ollowing ordec:

1. Tf a primary handler exlsts, 1t is used.
2. If sccondery handler exists, use LE.

3. &Gearch call frames For address of handler.
£, Use "last chance" handlar.

IE a hapdler is found 1: =an

a Handie the coendition and Indicate a Fapnooaas"
iEE$_¢GNTIHUE] teturn, ot

# HobL handle the condition and  lIndicate & Prazingnal™
(55& RESIGHAL) return, which causes the handler dlapatcher
to gontinue to sSearch for a handler,

The %23 has a secondary conditien handler, but 1t only  services
EPT and T-blt cxceptions assseiated the the VDE's bhreakpoint and
singie—step [azilities {see the VAX Diagnostis Supervicar User's
Guida) . ' o

The main cendition handling facility of the VD5 ls a "last chance”
handler that 15 vapable of dealing with all exception conditions
fand will abaoet cxecution of the diagnostic program by causing ths
progran's gleanop code to be execwted).

In standalone made, the VDS searches for 3 condltien handler and
il rnone is fFound, a caiil to the last chance handler is forced.
This call te the last chance thandler wannet be dizabled by a
dimsgnostle program.

additionally, the address of the VDS last chance handler is placed
an the highest call frame of the VD5, Thia means that in user
made, the VS last chance handler will take precedanTe  over Lhe
W% last chance bhandler. It aisn means that, as in Standalone
mode, a diagnestic program cannot disable the VDE handler.

If a3 dirgnastis. program daclares a handler in one of its call
Erames, Elat handler will  take precedence over the VOS's last
chance handler. In batk uwser mode and standalone mede, A

wondition handler may he specliled by lecadlng  the handlee’'s
address inte the Eirst address of the call frame [the addrecss

poloted te by the FP}. Tn MACRI-32, this would he aznompl iahead
wirth the Ins:truction

MOYalk  CONDENWDLE, (FE)

To declare 3 condition handler in BLISS=32, refer to  fthe BLIGS
Language Gulida.
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Tt user mode, dilagoostie progeams way slso  declare condition
handlers by wsing the $SETEXP aystam service of WMS. Refer ta Ehe
VAX/VME System Services Reference Manual.

When a condition handler iz giwen caontrol, it 12 paased two
argumenks. The firsk argument iz the addreszs of 3 "signal array”

and the second Is  the address of & “"mechanism artay." These
arguments are passad in the manner indicated hy Pigure 3-13,

Fi -—A

ADCASES OF lEkal &3R4

ANCALGE L1 W ECHAH SN AlAY

TR

Figure 3-13 Argument List Passed to a Condition Hapdler

The signal array indicates the t¥ere of conditian, Ttz format is
shown In Figure 3-14, Ian khe Fiqure, ¥ is rhe to:al pnumber of
Langwords {excluding the ane zohtalining H) making up the arrav.
Condition names are defined hy the SS55DEF macro of LIB.MLEG listad
in the VAX/VME System Services Refarence Maoual, or the &DS DEDEF

VDB macro. If the “oondition name" paramcter is DSS UNERPINT,
then the next argument 1z the SCOB vweckar offset.

m

LOHOIT DN NAY S

1o 5 FEET P LA EFSCIFIC
FABAMETERS

ZACEFTIC™ A

TELLFETION PaL

T o

Figure 3-14 Format of Signal Array

The mechanisn areay iz 11lustrated in Figure 3-15,
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Figure 3-15 Format of Mechanlew Array

A condition handler =an sither £ield the condition or raturn  wlth
a "resignal" status to indleate that another handler should be
callad. If the handlar fields the conditien, it must place the
status oode 555 CONTINUE in RP hefore returning. IL the handler
does not field the condition, the S35 RESICHAL status oode musl be
wiaced in  RE. tondition handlces end with an  RET MACRO=32
ingtruction. A conditico handler may use Ekhe SUNWIND macre o
“unwind® the ¢all frame {zlt=r program flaw) 1E it cannot handle
the conditisn. Unwinding iz dstalied in  the discussioen of the
SUMWIND macro 1n Chapter 4.

The vondition handier wlll receive cenkrel when ANY  exception
condition QCCUC 5. ™e handler must dJdetermine rhe type of
ewcaption thy examining the =ignal array) and Jdecide whether or

not te handle the particular condition. It is quike commoo Lo
write a condition handler that wiil only process one of ©wo  Lypes

ot exceptlen conditions, and resignal all others =o that another
handley [(such az the VDS last chance handler] can process them.

Az atl alternate method ik standalane mode, the programmer may  USe
the YOS macro S8ETVEC to store the address of a condlblen handler
In the syatem control block (SCE). This allaws the diagnestic
program ko field specifla cxception conditions, instead of all of
them. By using this method, the VDS handlar dispaltochar is
bypassed and control passss Jdirectly te the handier pointed ko hy
the exception wvecter. This bandler MUST preocess the excepticon and
cannot "resignal.™

If the diagnostic pregram  contains a  <2ondition  handler, the

08 PRINTSIG macre <an by vsed to autpmatically formak and prink
the contents of the signal arravys.
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3,19.6 Handling Control=0Cs

tormally when the user types controal-0, program controel passes o
a WLE routine which aborts the current VDS funetien fsuch as
executing a dlagoostic program or huilding a p-tablie). It is
possihlie  to speclfy  an  alterbate caontral=2 hatdillng mezhanizm
within tne diagnoastie pragram by using the 505 CHTRLC macro. The
diagnastic program can use Lhis macro to specTEiv the address of a
teutine that ia to be edecuted when a control-C is tvpaed.

I[£ the maceo ia ussd and a control-C is typed, the VD8 will pass
program  <ontiol to the specified routlne. This routine may
perform any wrocessing needed and then

. Fass a return status cade of zero  fin RA}, whieh wili
cange  Che VOB to then exeoute fte awn conkrol-C handler.,
This technigue is unseful In casesa where 1t iz degirable
fur  the diagnostic proagram te parfeorm =sone processlog of
1ts own whenever a contral=2 iz typed, hefore the VDS
takes ower.

b. Pass a nanzere status cade (in RA), to indicate that the
YOE should bob execube iLs awn control-C handler. In such
4 case, the VD willl coantinue poerfoeming the funckian it
was perlorming hefore the centrol-C was typed.

(I Mot return at all.

A possible use of wobtions (B and (] would he the ease where 4
special  command  language has been defined by tha PTogramnier | See
Section 3,12.2.2, Prompting the User). In this casze it might be
desirable  for the uscr bo he brought back ta the special femmans
lire Ilnterpreter when a control-o s tyoad, One of *he speoial
commands  might bave the same [unction as the YOS CONTINUR command
(auch as the RESUME used abowe), in which case spLion [(bB)] would he
nsed. If the RESUME command was not typed, the current function
wiauld ke aborted and a new command would be ferched Lrom the vser,
&0 option (2] would be selested.

The 505 CNTRLC macro aise allows khe programmer  to  disablse
vontral-T  serwicing altwgether. This makes it pessinle to snsure
that certain porktlons of aode Will he oiooubed without
interruption, 1f necessary. Canktrol=C gurvlicing can be dizabled
temporarlly while this unintervuptabic ecode is execulbing, and then
technabled. If a vontrol-C iz typed while control-C zerwvicing is
disabled, the conteol-C [s not last. It will he sarviced when the
gervicing is  reoarablad. It i3 Imtortant to note that CONTROL-O
BERVICING MUST WOT BE DISABLED FOR LONGER THAM THREE SECONLE AT
UWE TIME, Soma run=time environments (APT iv particularl cannot
telaerate a  longer rcontrol-0 responae delay, nar de Users
approclete long perlods of time when control-08 are not serviced.
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Eecause dispateching te the contreol-C handler is performed by khe
WDE, a contrel-0 will not bhe acknowledged while the diagnostic
praogram is executing. Whenever the diagnestic program calls &
sygtem service routline, the service routine wlll check to se= if a
control=C hes been typed. Buk suppezZe that hy some  chance  the
program . contains a large segqment of eode that does nobt call any
system service routines for a long perlod of Lime. I£ a contrel-C
is typed, it will not he acknowledged while this caode 13
executing. In order to prevent this problem, any large sectien af
code [ar small section that leeops for a lony period of time} that
daes naot call any system services musk wcecasionally issue  the
05 BREAE macro. This masre will call & service that simply
checks Eor & cantrol-¢ and, if none has  been received, just
raeblrns. o, $D5_ERE&E MACEO CR SOME OTIER SY3TEM SERVICE WMUST AR
ISSUED AT LEAST EVERY THRLEE SECOHDS,

3.1% FILE MAHAGEMENT
3.15.1 Introducktlisn

It may accaslonally be necessary for a dlaonostie program to mnzke
reference tn a separate, subsidiary file. In such a case, two
Lagilitlies are available, pamely:

« The SDE LOAD system service
» Heoord amahagement services (M5}

The $D5 LOACD syStem gerviee is useful for loading an entire file
into a huffer area of memcry.

If more invoelved manipulatisns of Elles is  desired, s=such  as
teferencing specific records or blocks, then the record management
services should ba used.

Level ZR [(user mode)] programs may  Uuse  WhM-11. recorcd manadcment
serwices [RMS5) to manipulate flles. The entire range of BM5
serwices 1s avallable to the dlagnoatlie program. Deraliled
information for WYAX-11 RME ia awailable in khe WAE-11 Record
Management Services Aeferenve Manual. T

Leyel .3 (standalone mode) programs are provided with 3 subset ol
the WVax-ll B™M3 fupnctignaility. This EFuncltienalicy resides within
the D5, Tt emulates WAX-11 RME and is referred to 1la this manual
aa VDS RMS. For thozo [unctinns supported by V2L 2AM5, the program
interface is exactly the =ame as that ol WaAN-11 [RMS. Thak i3,
both leyvel 2R and level 3 progtams will use the same macros.  Ino
user mode Ehe service calls are fielded by WVME, while In
standalona mode they are handled by the VDS,
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Table 3-2-lists the limitations of VDE RME, as compared Eo  vax-11

MG,

Table 3-2 Comparison of VAX-11 BME and VD5 BMS

VaX-11 RME VDE AMS

& I'rovides read and write # Provides read access anly.
Aocaess.

& SUpports Seguential and e Supports segquential files only.
relative Files.

® SUpporks sequential, # Supports aecuspntial and random--
random, and rapdow—hby-3AFA Ly=RFA fi1lc access.
file acoess. :
Terminals <an be accessed, o Ternilnals cannot be acoessed.
Loensole device cannot he # Conssle device can be referenced.
teferenced. (RT-11 format onlwv.]

s F23, R&d, XM, s#nd WAM w tUnly TFAER, RAR, and FHC fielfs of
Jonteol XABE are deflned.

structures ara
defined. :

Also, many of the option bits defined in the vax-1! RM5 control
atruzkures are not deflned in VDS RMS,

When vmsing BMS in s level 2H program, use the VAN-11 Record
Management Services Reference Manual =5 a referenco gulde. When
using DS in a level 3 program, use thia manwal as  the main

reference guide. [owever, =ince this manual is not as detalled as
the WAX-11 AMS5 reference ma2oual, it may be necessary to refer to
that manual alsa.

Whather the diagqnestic program is level 3 ot level 2R, the
macros  are dalblined in LIB.MLA  far MACRO-32 apnd LIA,L3IZ
BLISE-3Z. HMote that these are WMS librarfes and thus copkain the
WAL~1l BMS macro definitions. Therefore, fnclusion of unaupported
RMS funetlions in a level 3 program will not be detected until  the
progran {3 actually executbed.

aME
Far
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In order for a diagnostle program to use RME services on a  file,
the device on which the Flle resides must have been previously
attached. ([(This is true for bolth level 2R and level 3 programs.)
If the device is the one from which the VDS was loaded, the VDS
will auncomatically fssue a 505 ATTACH macro for the devioce. Ir
the device ice not the w049 lead device then the diagnostic progran
zaph issue an 505 ATTACE maceo, or the program can  depend  on the
user to issue ano ATTRCH commanzd.

3.15,2 VDS HEM:S Dvrerview

VDs HMS provides facllities for easily galning acrcess  to and
reading seyuential files on a dlsk or mAagnetic tape device,
including the system's conzoie device. The records withln a Ffite
may be accessed sequentially, or they may be aocessed randomly by
a raecaord's [File address [RFA, discussed later}.

VDS AME mohsists of a set of routbines thak will  =scevice  requesks
Enr  reading flies, aleng with a gecup of sontrol structures that
ate used Lo pass infarmatlen about the file bkack and €arth betweeon
khe diagnoskie  program and  the WDS, VD3 FRMS supports three
control Structurea: the fille access hleck  (PAB) .,  an  extended
attribute bHlock (XAEB), and the record access block [(RR2}.  When a
program pequasts a file aerwvice, 1t wmpally must iged fields
within these contiol structures. The control strucstures coentain
Tnformation such as the name and type of flle to ke rcead along
with ceodes indicatipg hew the file 13 te De referenced.

3.15.3 The FAB, RhB, And XaB

Tha [lie access hlack (FARY is 5 user control block that describes
s particular f£ile. &n FAL is allogeted by uslng the $FRB macro.
One F&B must be defined for each £1le that Is te be referenced.

The record access block (RABY  contalns information about  the
file's records. Thare @ust bhe an RAE aszsoolated with each Fal.
An RALG 18 allocated by wzlng the SRAB macro.

an extended attribute black [(XA%) is an  optlonal coentrol  hlack
that, if uaed, cantalns file attributes beysnd those caontalncd in
a flle's FAB, While VAX-11 RME supports several differeot Eypes
of ®ABs, VDS EMS suppoerts only the "[ile header characleristics
xal" (FES XAR), Tne FHT X8@ is aliocaked wlth khe SERIFHC manro.
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3.15.4 hAecessing The VDS BME Control Struchures

The -varlous fields of the FAE, RAL, and XAF can he initialized at
program gssemnbly Lime by uzlng the predefined kevwords that exist
for zach Eieid. The fiwlde =an alss be loaded at rapn Eime. The
tields defined Eor each control block are named and descrlbed in
the descripklons of the SFAB, 5S0RAB, and SZMAGFHC mavees ino  Chapter
q.

WOE HMS control structure fields are defined by a mnemonic af  the
genaral Eoemat

Etructuroefdatatyne name

whera "structoare™ is PAR, RAB, or XAB; ‘“"datatype™ is & data tvpe

specifier (ses Talkle 5-11; and name 13 the field name. Examples
Are FHH$L_FHA and HAESU_BIO+

To aczess a sbrucklre field at run time=, use the Field vame as  an
slfzet from the beginning of the structure. For example, suppose
an TAE has been deflned with the SFAE macre and has beepn labeled
Faa BLOCE. Acceasaing flelds ol the F&2 In a MACRO-32 program
would oe done with instdetlions such aa :

M OVAE FILE Hﬁﬂb, FaB ELDCK+FhE$L FHh iload Eilename addr.
oE MOVE RE, FLE ELHFK+FHH$B _ P ;oad fillename siz=,

[m BLISS5=-32, the same flelds would be referenced with the
dkatements

FABl_JLOTE [FABSL FNA]
FAE 3LOOK [PAGSE FNS ]

FTILE WAME; ILoad filename addr.
-FILE NAME SIZE; ILoad filename size.

For some fieldsa, ¢Efsels have boen dufined. Mnemgnics are defined
for both the bit owffsets and the mask valuea of these aoffsets.
For sxample, the mnenwnics FABSY BIO and FABZM BIO are defined Ffor
the bit offsct and the mask valueue of BIO paramoter {n the FAC
field of the FAB, TNeferencing thils bit at run  time in MAZRO-32
could be ascomplished with the followlng [(unr=lated) instructiasns.

BISE FPA2SM BIO,PAR BLIOCK+FABSE FAC ;Set 2IO0 in FAR's FaC
or EBT PR35V BIC,PAE BLOCK4PABSE FAC  ;Branch if 3I0 clear.
Simiitar 2LIE5-32 statements would be

FRB_BLOCK [FABSRE FACY = ,PAD_BLOCK [FAES2 FAC] OR PABSM BIO;
I _ThB 3LOCKE [FASSE Fﬂﬂ] <FABSV BIO, 1> THEN ... ;
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When a contral biock is declared [(with the SFAE, SRAE, or  SXARBIFDC
macro}, relevant fields mey he inltlalized at compile time by
aming keyword 1epresentations of the £ields. An  esample  {in
MACRD-32} is

STAE TRC = <BLO,GETs, -
FOF = RWOQ, -
XAB = FHIXAR

Similarly, fields can be lgaded at run tlme wilth the SFAR STORE,
$HEJ_STUHE. and SKARFAC_STORS macroa, as in this BLISS-3Z exanple.

SRAM STORE (BET = 1@,
B FRE = FRE BLICK,
RAC = SEQ,
Fildh = .FILE HAME [ADDRESS],
F¥S = .FILE NMME [SLFE]);

Izing the STORE macros 1Is & rtun—time alternate to directly
refecencing the flelds, described aneve. :

3.15.5 Readlng Flles

Two methods are available for readling [iles. These methoads  are
"eecord processlng™  and "bleek processing.” When a file is belng

referenced, the programmner may wse whichever metbod 1z more
apPPropriate  to  the file and operakions being performed. It iz
dlso poszsiale Lo combkine the two methads. -

3.15.8 ERecord Processing

When using record processing, reading a File  invelves accessliog
records  wlithin the file. The nunber, slze, and contents of A
file's recokds are immacerial - to FMS  and are determinad by
whakovar ulility created the file,

Two access methods are avaiisbhie Ffor referenslng records, Tha
recotd avecess mekhod iz specified hy loading the recoerd acoess
{RAC) Elelé in the 2a3.  When specifying the RAC Eleld, cne of cha
following wvalues may be chosen.

e« =L - seqguential access

Records retrieved through sequential access are returnea
In the order in which they ware stored. 0Once all the
tecnrds haye heen reteleved, any further " attempt to
saguentially acness racords in the file will cause an
afd-vf-file condition to be returned.
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# FRFA = record's file addresses acoess

Whenever a record is read from a flle, an  internal

fepresentation of Lbe recard's location within the [lle s
tatuened in the BEA Efeld of the RABE. VDS DME can  save

the walue <sontained in the KPA Eield and use ik to again

retrieve kthat record by uzing a randowm-by-REA reguest.,
INote: In VD5 EME, random-by-REFA aocess 1s supparted For

both diszks and maghetic tapes,}

Before che rescords of a file ecan be tead, & "rerard stream® tz the
fi1le must he establiched, A record stream i3 bhe association of
an RAZ bo an FRE, After the file has been apencd with +he SOPEN
Macro, The racord stream 15 established by placing the address of
the FAH into the FAl field of the RAR. Then a SCOMNECT macro s
iszzued,

nce Lhe record skeeam has been estabiished, Fecords in  tha fiie
can  be  read using the SGET macro. The Elrst $3ET will cause the
file's tirst record te be read, and each succeseive  SGET  wil?
fekch the next record, if the AAB's DAT [ield is sat to LHEa,  If
the RAC field is sek to RFA, then each  SCET will  retrieve the
record  whose record file address (RFA) iz @tored in the RAG'2 BTA
fi":—'].':]-i- )

Te break the record =stream after record brocessing has  been
completed, a SDISCONNECT macsto i3 Issued. Then the SCLOSE macrn
is used to terminate provessing of the fila.

Example 3-8 illustrates record processing of a Flle.
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This routine

“gp mr ma

 FSELT
BUFFERY .HLEE
AUFF. . FESC

+LIING

+ LLOIMEG

Hy_FaB: $Fab
MY _RAEBI $RAE

W FSECT
JENTRY

#QFER
ELEL

reads = sectentisl file inta & butfer:

nﬁTﬁrHRTrHﬂEKE
1600

]
EUFFER

FHH = <IRFILE::

FARamY FAEB--
WBF=EUFFER: -
Ns2=10G

COOE»MIOWRT r EXE
SINPLEs ~M4-

FAk=MT_FAB
ROsEXIT

$COMNECT RABR=MY_.KNOHH

Bl.EC

GET_RECORD!
FGET
BELBE
POTEL

M

CHELCIK_DOME ¥
CHFL
EMEDQ
FCLOSE
RET

ERRORS I

ROsEXIT

HABEuMT _KAE
Ry CHELK _DOHE

HY _RAB+3U 850

HE dF WdF e

L]

B TR AT

i
i
¥

MY _FaBtRAEE _BUF

GET_RECORL

RO-#8015F . EDOF
ERFEORS
FhriR=HY_FAE

[Error BERGLET.)

Exampla 3-8

Recoprd

T

=a mr == AF

Alloczste & LOO0-buate puffer

Tegeoplrtor for buffer
Lersth will be s&t &t ran timé

fiddresy of puyffer

File =cceds fmlack
Fecard gccess block

Oren the file.
Exit o eTrar.
Connest far tecard orerations.
Exit amn gTrar.

Got B recard
Hranch am BFFPaT.
Gdvanee puffer roipter

Get zrnother record

Iorea®

Mz —— Brrar.
lose the Tila.
Fetiirr.

FProcessing with BMG

372




THE BETRUCTURE 4F A VAX SUPERYISOR DIAGNDSTIC CROGHAM

3.15.7 Block Proeessing

Block praocessing mzkes it possikle ko directiy read the blaocks of
a file, ignoring any sort of recard atructure that might exist For
the file.

To indicate that 'hleck I/0 will be perfarmed co a file, the BID
bit in the TFAC field of the FABE must be asst hefore is=ning the
SOPEN macro, To perfarm blaook processing, the file must flest he
opened With the 50PEN maceo. Then an RAE must Se assaciabed with
the file's FAE by using khe SCONNECT macro. Blocks can then  be
read  from the [ile u=ing the SREAD macro. The Eirst SREAD will
cause the first bloer of the file to be read. Each subseguent
SREAD will fetch the naxt dequential blovk of the File.

When file processing has heen ooapleted, issuc  the SDISCONNSOT
macrs Loellowed by the SCLOSE macro.

3.15.,8 Mixing Block Prooessing And Record Processlng

If the BRO pit In the PFAT Fleld of the FAR i= ek, then haoth hlack
processing  and record processing may be performed on bhe Eile,
The BRI bilk cannot be 3et after the S0PEN macro Ams bheen {ssued.

Iz 13 possible to initlally allow botk bBiack provessing and record
Processing, then to at fome iater time dizabic recacd Processling
and ohly allaw blewek processing. This is aocomplished by setting
Lhe BIO bhit in the ROP field of the RBAR (NOT the 210 hit in the
FAC field of the PFAE]). Once this bit is aet, no  Eurther repaord
Processing will e allowed.

Mixing processing modes regquires some cautisn. For example, when
Switching  from block reads o record veads on a disk, RME's next
record pointer and its next block pointer are both undefined, so
Ehe firat SGET after a $READ and the first SHEAD after a SGET must

bath uze random-by-RFA acoess. For magnetic {tape devices, the
pointers will indicate the next bleock of the tape,
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CHAPTER 4
VDS MACROS

4.1 INTRODUCTION

This chapzer describes o detril the format and function of each
macrs  wsad in V0L dlagnostic pregrams.  The macras are groumed in
four scctlisns. Within each sectisn, mavies ara liated aleha-
betically by the macro name, ignuring the name's prefix (SDS  or
51, B

The "pregram Steucture macyoes" are  used to Jefine  the  wvarioos
secilons, tahles, and dabka steuctures making ue a diagoestic
projram.

The "program contesol macros" are uwzed ko affeck the program's
axacubion pacth and provide facilities such =5 looping  &nd
branch—an=2rrut.

The "systam Seevice macros" are uscd to call =syastem  ssrvices
provided by the VDS,

The "symhol definitlen macrosd® are psed to define globxl asvmboels
used  hy the ather macros, the VDE, and the disgnostiz program.
For programs written in mAQHO-12, these macroa Tqu=st be  issusd
befare any of the symbals defined by Lha macro: are referenced.
In BLIEE-32 programs, however, the symbols are not Jdefined  within
ayiebol  delinitlen macros and thus may be rzferenced without firss
igguing symbkol delinltion macras, Fuy BLISS-32 programs, the
dvcuweentatien on symbol defipnition mavres wpravided in this ngquide
can ke used simply as & llse of available svimbels.

d.2 CODING SYSTEM SERVICE MACRD CALLS

The VDS syscem services are Inwoked by izsuing a macra call  far
the ‘desired seevice and, if reguired; {acludlng an argument iist
Lo prowvide walues [or the macro'= paramctarz. Zatare any  system

gervive macrose can ke called, the $DE DSEDEF macro must be
gdeclared. This macroe deflnes the ayatem servlco entry solnts.
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Fields 0f The Macro Wame

Macto pames consist of three flelds.  These [Lclds are:

*

A prefix.

This prefl: may Le "$05 ' or '5', Macro names  having  the
12053 ' prefix wre dolined exclusively for use with the VAKX
Diagheslic Supervizor. Magcros names having the '5' prelix
are defined far owse not only with the VAX Diagrnostle
Superyisor, but alsa £or any program  runnina under the
VAXAVME operatlng aysteo.

Clagnustle prograamees  should noit  assume  that a3 macro
name's prelix implies any restricticn on the run-time
envirsboment in which the mactu may ke used. Por instunce,
do HWAOT as=sume that macros with the '$£' prefix may only be
used for level 28 pragrzms. Anv  ruti—time coovironment
reatrigtions  that may exist for a partleouwlar maveo Will be
spalled out in the description oF the macro.

Bacause of the Jifferent prefixes, maceco names have heen
alphahetized in this chapter hy ignoring khe prefix. Thus,
for example, SBINTIM wilt ke locaked afker 503 ABCRT, and
SDS SETMAP wlll follow SKEADEFR,

A name.

Thlz name identifies the dystem Service beoing invaked hy
Ehe macro call.

A suffiw.

For MACRO-32 pregrams this sufflix may be 8%, ' G7, ' L',
wr ' DEF',

The ' 5" suflix indicates that the system serwvice rowntine
is ta be called with o CALLA MATRO-32 instruction. If this
suffix 1z used, the macro call muat diaclude an argumeant
list to Provide values Eor required parameters.
(Bpocifying argument lists is detmiled below.] Following ia

an example of the ' 37 form of the maceo call:

$38 _ERRHARRD 5 -
UNIT = LoJd UNIT, -
MSGADR = HEADLlZz MEG, -
PRLINK = HARD M3CATH, -
Fl = BAVED STATUH
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If the ' G' =zopffle is used, the ay=tem service routlpe will
bhe ¢alled with a CALLT MACRO-32 insktruction. En this case,
anly one argument is specified with the macre call; that
argument 18  the address of & 1ist of arguments to the
gyaten service, FPollowing i% an exanple of the ' G form
of the macro call:

SDE_ERRIARIY G HARD ARGLIST

The ' L' sulfflx will not call the system service. It will
generate an argument 1isk. This arjument List may later be
passed to the system servizce when the service is  called
with a ' G' suffix, If the list's address is uvsed ad the
macro call's arguuent. Following is an example of the ' L7
form <f the macro <all:

HARD ARGLIST:
308 _ERRUARD L UWIY = LOG OWLT, -
MAGADR = HAADLZ M35, -
PRLTHK = HARD MSGRTH, -
¢l = SARYED STATUS

Tne ' DEF' suffix simply generakes aymbolle names  for the
service's paramclers. These symbolic pamas can be uzed o
fill in Elelds ef an argument list that was defined with a
' LF macro. MHames will consist of the ssrvice name, a "5",
an ' ', and the parameter name. The symbollic names should
be ased as offsets from the heginnlng of the argumenkt llst.
Felloewing i= an exampie of the " DEF' [orm of the macro
call:

D5_ERRIAKD_TEF

MCVAL HARDL Y MBEG, HARD ARGLIST+REREEHA RD$_I‘-‘| SGADR

For BLIZE-32 programs, the sutflx fleld of the macro call
1z always Zefl blanx. &Sv=atem services are always oalled
with a CALLS MACRO-32 insttuctlon, and the macrs call muat
incinde an  argument ilst. [Gpecilving argument Lists in
BLISS-32 is decrikbed in rhe next section.} Folilowing iz an
example of Inveoklng a systom scrwice in BLISS-3Z.

502 _EARHARD
[UNIT = .LOG ONWIT,
MSCAGR = HARDIZ MSG,
PRLINY = HAHRD MSSQRTH,
Pl = .5AVRED STATUS);
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d.2:.2 "Macro Arguments

Mozt sysren servlcoes possess s 2at of inpubt parameters Lor which
values must he pravided when & service is invoked. Values are
assnciated with input parameters vis arguments o the service's
macro <all.

Far KACHO-32 prograns, macto arguments may he gspeszified in sither
ol LWwo ways:

1. Arguments may be spenified as a  1list with  esach  argumoent
aycapt  the last followed by a comma. The poeslblen of each
arawuenl 18 sigqnifizant and thus arguments must he Iisted
in the arder spesliffed in the oacro's descrinlion. [f oa
particular arnpument iz optioenal and iz Lo be omitted, A
comma muzt De lneluded Lo 3ignily Itz owlzssion. A9 edanple
ol a wacro call 4sfng positional specificetion of arguments

ia:

EDE GRTEUP S 13,00 #1

2, Brguments may he spenified by "keywards." EHeywonrde are
symbaolic npawmes  that are azsiquned o Inpub paramctcorz. A
Keyvword iz defined For every marameter of every macra, and
thakt Kevword iz the name used o identify the parameater in
the deszripticon of the macro's MACRRO=-32 farmaf. Far
examnple, Lthe 505 GRTEUR macre's MAZRD-12 formatb is dsfined

as;:
F05 GETBUF x pracht, [reradr), [phyadrl, [Tegianl

(krackats Indicate optional arqgquments). Speciliying  this
macrn's arguments with keywords woold appear as:

$DS_GETEUF_S PAGCNT=F3., REGION=|1

Notice chat when using keywords, it 1= not necessacy to
inciude commas faor unspecified arquments.

For ELISES-32 pragrams, macro arguoents may alse  he  speciliiad
posttionally or by keyword, but the cheice iz HOT up ta the
progJrammer. For some macrof, . argumoents w3t Do opecified  with
Kaywotds. For  others, arguments muskt he specitied positlonolly.
I[f the descripkion of the mavra's RBLIGE-32 format specifies
raveords  (eapital lettera followed by an agqual =sign), the keyword
miust he uszed. IF the deszriptinn does not indicate kxeywords, thon
positional specification iz regquired.
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4.2.3 PReturn Status Todes

&l1 system 3cevloes return an  error  status  code  fn AE. This
Status  code  should always be  ewamined  iomediately aftar Lhe
diagnostic program regalns proegram cuntrcl from the service.

AlL zlatus ecodes have symbolle rnamas assoolated wich  tharm, Earch

af these names will have one of thiee posaible prefixes. Thess
prefixes ace :

& 555 - Most status  codes begin wikh this  srefix. For
MACRO-32, theas codes are defined by Lhe $55DEF macro,

» PBMEF =« Status ecodes associated with  Recagd Mararement
-fervices (RML) hegin with Lhizs prefiv. For MACHO-32, these
codaes are defined by the JRMSDEF macro.

¢ D55 - & few sLatus codes hegin with thls prefix. Such
coeder are defined for MACRO-22 by the $DE_DED3F mMaces.

For stztus  cedes  whose aymboelic names hegin wiLh "5&5% * ar
"FMEE ", the lowW-order thres bits indicate the severity =f the
eTtTar. Severiky codes ats ag [ollows:

Value (Binary} Meaning Bymbolic Name
AR Warning BTS 5K WARKNTHG
- Supcess ATHSK_SUCCESS
ELQ Errar GTHEX ERRIR
ALl Infarmational STSE% IHFD
LEE favyere oF [atal ervar 2TESY GHVERH
IEl~111 Raseryed -

Gymbolle names arce delined by WME wilh the 55TSDIF macro.

565 NORMAL ws. CE5 NORMAL - Mozt services rokden e "narmal®
Status  to  indicate  that the service was successtully complietad.
Far some setvices, the coarrect peeflx an the "normal” return  cade
is  "izs Uy For wother services, "D5% " ie the proper prellz.
These two status codes are ¥OT interchangable. Care oust he taken
thal a program’s code uses the propsr "norm3l™ status code Far the
particular service being invokad, Bach seryvice’ls MACED
description will Indicste which veode is correcl,

For all atatus codes that Indicate an wrror condition, hit 4 ol RA
will be cleared. tor all other status codes, hit B of R will bo
set. Thoz for MACRO-32 programs 1t 1s possible to detormine  that
an BETOT nag  poourred by =imply  using  the BLBS ar ELEC
instruclblon. . Howsver, this melthed 15 - HOT recommendod. Erogram
readablitity ia  impreved  IE stakus  codes are always tasted hy
uzing symholic names, as in the example:
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SAI0 G QIO ARGLIST sZnguens I/0 redaest.
20 PL. RE, $355 WORMAL ;If snccess, than continue,
BHED RIo ERROR iFlse hranch to the frror handler.

jCoantinue

4,3 CONVENTIONS USED IN THIS CHARPTER

In thne mazre descriptions that Ioilow, cectaln conventlions  hawve
taott adnered o, Thosz conventions are as follows:

L.

Far macros Lhat accewpt arguments, thoaes arguments that are
aptisnal have been Indicated by enclosiog the parameter
niame in brackets [([+-.])-

Macioc parameters are listed Io pesitional oeder.  That  is,
if arguments are to be listed posltisnally, they must e
lizted in the order indicated in tha macen format.

Fox MARCEO-32, the parameter nane lndicates the Keyword that
must ne used if  arguments are to he speclfled  with
kavywords.

Four BLISS-3%, Keywoerds are indicaksd 1In capital  letbcrs.
If a keyword I3 not supplied In the macre format, then rthe
masro will not accapk kayword arguments. In such  a  case
argumenks must be speclfled positionally.

The description of reach macto parameter wWill  indicate
whether the argument aupplied far that parametey must be a
"yglue,” an "addreszz." or a "string.”

a Walues s& argquments — Tf a3 wvalue is required, the
argument wil! be interpreted as a value. Thus 1 =
1iteral is specifled Eor  the argument, that literal
will =ne intergreted as  hkeing the argument. TIE an
addresz 1s specified,; the CONTENTE of Lhat address will
be interpreted az belng che argument.

o nddresses as artguments - Tf an address 1s reguited, the
argunenk wili be iInterpreced as an  address. Heo
translation of the acqument vCCUES.

% Strings as arguments - I[E a string is required, the

argumznt Will ke interpreted as a literal stelng. For
MACRO-1Z, strings: must he enclosed  in anglc brackets
AP For BLISS-32, &trings must pbe enclosed In
single guotation marks ('...'), and If the string

itself 13 ke contain the ('] character it must De
ingluded twlice, as in "Debkie®'s Crogram'.
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Seme szrvices regulre  that  Lhe  address of 2 Pouadword
descelptar”  or "ehavacter string deszriptor™ be pasced.
For cur purposes, these btorm3 are intérchangeable and roler
te a4 quadwstd Ethat describes a string  in the sanacr
tilustrated hy Figure 4-1.

A 16 16 ]

LEMNGT=0F STRING

ARNDREE O TG

[N Ho

Figure 4-1 Quadwerd Etping Doscelptor

String descriptors can be geherated by using  the JASCID
direcklve in MACRO-32, the %ASCID dircckive in BLISS-32, or
Liha $DE_ETRING MACTTw.
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Vs MRCRGE - PEOGREAM STIUZTURE MACEDN
4,4 PROGAAM STRUCTURE MACRDS

$DEF

The H0DET macea 1s wsed to delfine a [ield in & data 3atructure.
1t is defined In the WM& system library LTE.MLE, This macro
can be used te define p-tabkle desciptors, as  discusged  in
Sectlico 3.2.2.

MACRO-3Z Pormat:

A aymy alloc, siz
ELIZE-32 Format:

Hoc suppgrfeﬁ for BLISS-32.
5 YIk

Eymﬁulic name Lo be assgoiated with kthe Eleld.

rRllog
Allocalion wnit. Uae one of the MACERC-32 block storage
directives Eor this paramneter, MACRD-32 bElack &storage

directives are of the foem ".BLEyY," such as dLEW or BLEQ.

ziz
Bliie nf the [ield. This indicates the pumber of allosatisn
unlts ko asslan.

Example:

SOEF  FIELDis» BLKEs 1 rField néwed FIELNI i3 § longword.

=
|
o




VOS5 HACRDS - PHROGRAM STEUCTORE MACROS

$DEFINI - $ DEFEND

The $DEFINI  and SDEFEND macros are used %o define date
Structures. The fielda within the fats structure ara defined
by using the SDEF macro. These macros are defined in the yMe
gystem library LIB.MLE and can hbe ofed to define p-tabhle
daeszclptors, as discussed in Section 3.2.2.

MACHD-3Z2 Formats
SODEFINI struec, gbl, dot
fdata structure field definitions]
SUEFEND struc, gbl

BLIS5=312 Format:
Hot supported for BLISS-1Z,

skruc

Bymocllc name that was asslgoned to the structure by the SCEEFINI

J = =
ghbi
GLOBAL or  LOCAL. Indicates whether the data structore's
symbolic name [("struc"] will be defined giabally or looally,
dot

Addreass of the first field withia the daza structure. Tae
symbol defined by the first 5DEP macro will he assigned to this
wvalue. GSubseguent fields are asslyned to the next segquential
memacy Aafidressas, The arjumeat can be numeric (for example,
2121, or synbzlic (for example, BLOCKE ADDR), If symbolic, the
symbnl must he defined hefare the SDAFINI macro czll.
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Example:
SDEFIMI TABLELlr GLDEAL, DFFSET
$DEF FIELB1ls ELKL, 2
FNEF FIELDMZ2y JELKF: 1

SNEFEMD TaARL D, GE TRAL

In Lhi=s cxanple, a gloobal data structure named "TAZLGE1®  hasz
bBeon  defined  to contaln two flelds, cwalled FIELR] and FIETLDZ,
FIKLDN] ztarts ok lacatisn TABLEX+OFFSET anf consists of 2
LotWwords. FIELDZ immediatelyvy folilows FIELD] and iz one hyte
lomg.




VDS MACROS - PROGEAM STRUCTURE MAURDS
$DS_SADD

The S:_S5ADD p—table descriptor macro is  used to add  the
cantents of the "value register® {seeg Section 3.2,.3.3)] infto a
field of the p-tahle heing built. The fiald 1= Eetched, the
additlon Is performed, and the result ia plazed bkack intn the
Ficld.

MAacro=32 Format:

D3 SADD [off=met, pos, siie)
Blige=32 Farmat:

$DS_SADH [(OFPFEET=0Efset, POE=pns, SlZ=size);
offset

The bhyte offset inte the p-tahle of the field to which the
contents of the value register are Lo e added.

Dos

Fy

Eit position of the field, relative to  the beginning of the
bvte specified by "offzet,.™ If rthe field starts on a bvte
boundary, thls value will He d.

aire

Number aof bits meklng up the field. The =izs cannot he larger
than 32.

Notes:
l, Bits added (or carried) bevond the field width are lost.
2. The contents of the wvalue register are not changad.

3. Code gensrated by macrs (shoewn In Macro-37; BFliss-32 i3
ealivalent) :

.BEYTE X8R Beginning of ADD directive
+ORD offset Ward datz structure nffset
“SYTS pos ;s Bit position in waors

~RYTE zlza 7 Blt field size

= "h



Examples:

Macro—-32

5

E 3L

Bi igs=32

®0O5_

08

VS MACREIS - DELQEEAM STRUCSTUEDT MACRDE

Examples:

+aDE OFFSET=HF$A_DEVICEs FPUSmiyy HIZE=Z2
+ADD0 <TNa0xy 0 32

Examplas:

£400 (DFFSET=XFIELDEXFANDIHF$A_DEVICE-0O}»
FOS=XFIELDESFANDCHF$A _DEVICE-1Y
SIZE=XFIELDEXFPANHCHFSA_ DEVICE » 2333

EATIN (QFFSET=2X*40<, POS=0s 51Z=]2}37

4-12




VDE HMATROE - PROGERYM STRUISTLRS MACRIE
$DS_$CASE

Thoe $UE_$EAEE p—table dezcelptor macro 1s used to  test  the
current contenta of the "value reqister™ (see Sectian 3.2, 3.3
and then load a new value into the register, depending on  the
pld  contents. The 2D5 SCASE macre i3 wsed to specify pairs of
valuez. The current walue regiater contenkta are compared with
—he first walue ok eacH pﬁir untii a matoch ia found; the
second walue of the =air i3 then l1naded inta  the walue
Fegisber. Thees  may be any oumber of palrz in the case li=t.
if no pair matshes the value register, then the walue  register
iz ol altered. :

Macra—32 Format:
D5 SCABE <<case pair», [<cass pair>; ...]¥
Bliss-312 Format:

D5 SCASE ({case pair), Ticaze pale}, ...1)17

aase palrs

& palr of values, ssparated by 3 comma. Eack waluse will he
Sktored in a longwaord.

Naktesg:

1. Code qencrabed by macro fshown 1o Masrero—12; liz=—-32 1is.
squivalant}) s

.BYTE "W HC ;7 Beginning of CASE
- EYEE 7l ;i Humber of case pairs
+ LOHG metohl, wvalo=l ; Pirst case Dair

- ; Other ceae pairs

. LOHG matoh—n, walue-n; Lask [nkh} case pair
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Examplas:
Macro-32 Zxamnple:

$NS_$CASE <« -
L1227 —
L213rr =
Lds4r>

ROE_SCABE Sl p " XFFFFF oo {2y C"XFFFEFFFF 32>

Blizss-32 Example: -

DS +CAEBE

t1s2)-
(29 3)y

CXrd))s

STS_$CAGE (6)r XX FFFFF ) o {2y LX'FFFEFFFF )} F
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$DS_SCOMPLEMENT

This p—table descriptor macre complement®: the current caontents
af Ehe walue regizter.

Macpo=-32 FPormat:
EDE SCOMPLEMENT
Bliss—-32 Format:

505 SCOMPLEMENT;

Hotes:

1. Cade generated by macra [shown In Macro-—32; Blige-32 iz
equivalanl) :

LBYTE TXED ; Complement wvalue roegisteor



VLS MACEUE — PEUGRAM STRUCTURE MADROS
$0S_$DECIMAL

This p=table descriptor mavro reads a  waloe  from the ATTACH
command Iine. [[ no more parameters ars avalilable an ths
command llne, oe 1L the next parameter is not 2 decimal  walue,
it will prompt the oporator Witk the prompt text walue. The
wvalue that is read 1s stored in the "yalue reglster® {zee
Soction  3.2.3.3) for use by a S5DS SCOMPLEMRENT, SDS SSTORE, or
05 HCABE ztatcment.

Macro—-32 Format:
L5 SLACIMAL <prompt>, low, high
Blisc—32 Format:
SDhE_SDHCIMAL [PROMPT+'prompt', LOW-~low, HIGH-highl:

pPrampt
Charavter string that 1s to be printed &5 a proopt to tac usor.

Thiz pronst will be used 1 the ATTACH zommand line daes not
contain the required yvalue.

1w

Tho low limit for the waliue, IS the walue given is lawer than
this, an arrotr mossajge followed by Lhe prompt message wili be
disptaved. fThe default radix for this valus is decimal.

high

Tha high 1limit for the vyalue. If the waloe given is  higher
than this, an error message followed by the prompt message will
be displayed. The default radix for Ebls wvaldle is decimal.

Notes:

L. Coda generaled by macro (ahown in Maoro-232; Bliss-22 1=
efulvalent):
.2YTE "REZ Begloniag of DRECIMAL prompt

LAECIC Nprompty, Prompt ztring

- LOMG low Low 1imit

« LONG high ; Hign limit

~y uE Em




VIFS MACROE — PROGRAM STRUCTORE MACRGE

Examples:
Macro-32 brample:

$NG_$DECIHAL TRy 1r 13

A0E_SHECIMAL FPRDOMPT=<MUHEER OF ARRAY CARDS>r LOWw0, HIEI-F=15'
dliss-32 Exomple:

¢NS_SDECIMAL C(PROWFT="TR‘y LOWalsy HIGH=135r#

£05. 3DECIMAL (FROHFTa“HUMBER OF ARRAY CARRE’» LOMW=0p HIGH=13)3
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SDS_SEND
The 5DE SEND macro is used to terminate a p-table deseriptor.

Macrn—32 Format:
SDE_SEND

Blig=z-32 Format:

SDE_SEND;
Notas:
1. Code generated by macro (asnown in Maceo-331; Blilss-32 1is

eguivalent):

LBNTH X881 3 Bpd of p-takle descriptor

d-1
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$DS_$FETCH

The D5 _STCETCH macte is wused in p=tahle descriptors. It wizl
axtract the contents of a field within the p—tsble, and =stare
the contents, right-justified, in the ®wvwelus register® {=eo
dactlon 3.2.3.3). It is passible to referance a
device~dependent [ield that waz filled with a previous
5DS_$STGRE macro, <r devige-independont Elald that was £illed
by the VDE. The macro can alsg be used to facilitate temporary
starage, by storing & walue in the p=table while the value
register 15 needad for something else, then geskaring the old
valuoe.

KMacro-32 Format:

505 SFETCH offset, pos. size
Bllsz—-32 Furmat:

$DE_$FETCH (CFFEET=¢ff{zet, POEspos, SIZE=z31ze);
offsat

The byts oEfset into the p-table of the [iecld from whlcsh  the
contents are to be fatched.,

pos

3t pesitien of the field, relative toe the beginning of  the
byte specifled by ®oEfcet.” TIf the field starks on & byke
houndary, this value will he 4.

size
Number of hits maklng up the fisld, The sizZe wannot be larger

than 32.

Motes:

l.. Coda generated by macro [(shewn in  Macco—-32; Bliss-32 1=
egquivalenl):

-BYTEZ X487 ; Beginning of FETCH directive
~WCRD nflf=zet Word daka structoere offset
.BYTE pos Bit pogition In word

~BYTE size it fleld size

- mm omp M




VhE MALOREOE - PROGHAM STRUCTURE MACROE

Examples:
Maveo-32 Example:
$+DS5_3FETCH OFFSET=HFtA_DVA» FOS=a0y ZIZEa3Z2

$DS5_$FEFCH <"wud0s, O 12

Bliiss=32 Zzample:
SOS_$FETCH (OFFEET=XFIELREXFANDCHPFSA_DIVA DYy
FOS=*FIELDEXFAHD(HF$A_OVaAs 1}y
GIYE=XFIELDWEXFANDCHFSA_ DA r 23 ) F

$0S5_$FETCH (QFFSET=XX 407, POB=0Dy SIZ=J3205%

4-24




VRS MACROE - PROGRAM STREUCTURE HATEOS

$DS_SHEX

The 506 _SFOLX p-table descriptar macre is used ko raad & 0 walue
frem the &ITaACHl  command  tine. If no Rere parameters are
awailable on Lhe command line, or if the nsxt parameter i=  not
i bexd walue, the user will be prompted with the prompt text
value.. The walue that is read is left in the "wvalue register”
[see Secticon 3.2.3.3) Lar use 9y a 5DS5 SOOMELEMENT, $DE_§ETDRE,
ar D5 JCANE Statement. -

Macro=32 Format:
LB $HEX <prompty, low, 4igh
Elizsz-32 Format:
FOS SHHX (PROMDPT='prompt', LiW=lsw, HIGI=high];
prampt
Charavter steing that is Lo be printed as a prompt to the usaer.
This prompk wlll be used if the ATTACH command iine does not

contaln the reguired waiue.

Pow

The low 1imit Eor the walue. Tf kthe walue given is lower than
this, an error message Eellowed by the promph message will bo
displaysd. For MACRO-32, the Jdefauwit radix for this walus i=
hexadecimal. For BLISS5-32, the default radiw is decimal.

high
The high limit Lor the walue. If the walue glwen iz higher
Enan this, an ervor message [ollowad by the promp: message will

be diswlayed. For MACRO=32, Lhe default radiw for  this  waloe
iz hexadezimal. Foe BLISS-32, the default radix is decimal.
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Vo5 HMACRO: - PRAOGRAM STROCTORE MACEIS

Netes:

l, Code generated by macro {shown in Macrn—312; Gligs=32
' equivalent):

-BYTE TEE4

LABCIC hWprompth
« LOMG L S
_LONG  "X<high?

Eeglnning of HEX prompt
Prompt stelng

Low 1ilmit

High limit

mp wa B p

Examples:
Macra-32 Example:

§U5_%HEX <MWCS5 Last pddresskrQ»FFFO
Elisa—312 Grample:

$05._4HEY (FROMPT® WCS Last mddress’, LOW=0; HIGHXX FFEQ' 13

i=
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$DS_SINITIALIZE

The 505 SINTTIALIYZE p—table descriptor macro must be the Ffirst
Mmacro In every p—table Adescriptor. It i3 u=med to indicatbe the
device Lype, the p—table's total size, the maximom number of
units &llovwad by kthe hardware, and the name of the device

driver required four a lLovel 2 dliagonostic program ko reEerence
the device. :

HACHO=32 PFormak:

505 SINITIALIZE device, length, max, driver

BLIS55=32 Format:

5D5 SINITIALIZE (DEVICE=device, LEMGTH=length, MAX=max,
URIVER=drlver] ;

devipe

Character string representing the device type of the bhardware
tbelny descrlibed hy the p-tabhie, such as RER11, REKA6, EME]T,
RA7AE, and 3o cn. The string apecified here will be the string
that the user must type as the first argument to the ATTACH
command, as in "ATTATH REali™.

l=angih

The length [ln bytes) of the p-table that i to ke created.
The lenath includez bosth  the device-iadependen:r and the
daeviloce—dependent fields. Generally, a 3ymholic name [or  this
walue is created wikh a SDEF macro duaring memory allocation
gpecifications, as illustrated io Section 3.2, 203,

rax

The maximunm number of upnits that can exist. This pnumber i3

controlled by the hardware idesign, For example, the numpber
would be &5 £or an RE47, since that ia the maximum number of
RREY drives that =an exfst aon an RETL]l controller.

Some devicesy; such as  controllers and adapters, are nat
assianed a unit number. For these saszes, "max" zhould be E.

=23



VIvE MACREOS ~ FaOGEAYM ETRUOCTURE MAZIROS

1f thls wvalue ls qgreater than @, and if Lhe SRS SHAME macro  is
ot used, Lhe device's generic name will be regquired to contzlin
a unit number. IE, on the other hand, the SNH_SNAME nacre 1=
usad, then whether or mat a wunlt number must be tyeed is
controlled by the 0B SNAME statement.

The default walae Ifar "max" ia Q.

Ariver

The name of kEhe QIO drlwver (1f =ov)l needed by Iewvel 2
diagnostic  programs  in order to refersnes the device.  The
value must be a string of Ltwo characters. The =string glven,
'dn', determines the driver 1oaded as follows: the string is
appended to the =string "EVDR' and follaowed by the flic  type
'.EXu'. Thus the driver's Zilename is "EVQIn.EXE'.

Notes:

1. Code generated by macra [shown in  Macroe-32; Bliss-312 is
equivalent):

ASCIC devioe tvype

Length of p—-tablc

Maximum unit nuomber

Criver zullfi=

End nf imitiali=zation statemenl

JESCTO Y Dayicah,

« BYTE Langth
-BYTH Max lnits
+WORD "ATOriver"
+3YTR “Maa

- AE L, &, TR

Examplasz:

Macro—32 Examplos:

$05_$INITTALIZE DEVEICE=[IMCi1» -
LENGTH=HF$K.OWC11_LENy -
DRIVERESXH >

$0S_SINITIALIZFE DEVICESOW?80r -
LENGTH=HF$K_NW7BG_LENy -
HaX=3 :

¥DS_$INITERLICE RE&t1lr HFSKE_RE&S1:_LEMs ©
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Bliss—32 Examples:

TOS.EINITIALIZE (DEVICE="DHC11"»
LENGTH=HF3K_DHC1 1. LEK,
LDRIVER='XM“}1

$OS_S$INITIALIZE {DEVICE="DR7EQ" .,
LEMGTH=HFS$K_DMFED_LEMN.
HAaX=3)7F

$DS_S$IMITIALIZE (DEVICE="RK&411°¢ LENGTHSHFSK_REKA11_1EMIF



O3S MACROS = BROGIAM Y4HRDOCTORE MACIRLA
$D5_SLITERAL

Thiz p—table descriptar macro i3 used to laoad a litqra] valae
intn the value reglster. This value can then be manipulatad by
a 5D5 FCTOMPLEMENT, $U5_$5T3R3, ar YD _SOALE statemant.

Macro—-32 Format:
$DE_$L[TERAL 1it

Bilaz—-32 Formak:
D5 SLITHHAL (LIT=11it};

Value [langward] E2 he loaded Iate the "walue reglster!" (=es
Secticn 3.2.3.3%.

Hotas:

1. Code generalked by macro [(shown In MAacro-32; Bllzs-32 i=s
agulvalent): :

-BYTE “HAE ; Beginning of LITERAL
« LG 1ic s Literal valus
Examples:

Macro-32 Rxamples:
D5 #LITERAL LIT="XFF
$D5_#LITERAL ~0O77&
Bliss—12 Examplas:
$P5_SLITERAL (LEIT=RX"FF~ 13§

sNS_$LITERAL (LIT=XQ"7747 )4




VDS MACROS - PROGKLM STAUCTURE MACROS
$DS_$LOGICAL

This p-table descripktor macro is used ko read a “yas® or  “no®
response from an ATCACH vommand line, The oxipected response is
ehe of the strings "YES' or "WO'. They may he abhreviatad, and

My o uppee or lower casc. The walue regiater will be laaded
Wwith a B if the response was "no,"™ or with a 1 if the responsc
wasz "yes. "

Macro-32 Format:
FOE_JLOGICAL <prompt >

Blias-3%2 Pormat:
505 SLOGICAL (FPROMPT='prompt');

PEompk

h_:haracter Skring representing the prompting message to  he
displayed by the ATTACH command procesaing routine of the VDS.

- Hotes:
1. Cade generated hy macro [shown in  Macroe-33; Blis=-32 1is
aqulvalant}:
.BE¥TE “XEgR i Boglnoing of LOGICAL prompt
LARCTE Wprompt', i Prompt s=tring
Examples:

Macro—32 Gramples:
FNE_#LUBICAL <Leoad HCEL> .
Blliss-3Z Examples:

$05_4LOGICAL I{PRONPT='Load WES )i

427
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$DS_$NAME

The $DE SHAME p-tanle descriptor macre is used if device name
velidatlien 13 desired. If used, the macro pust immediately
[eliow the 5DS $INITIALIZE maveo. When this macre iz present,
the device generle name (the third argument Lo the ATTAUH
comnand) oust confoerm  te  the mnaming conwventions apeclifled.
{Soe¢ note 1 for evceptions.)

211 device names can ke described by the goepncral  [ormala
'ggan'; where 'gg3' iz a generic device prefix (oot necessarily
anly two characters], 'a' is a lekker repressnting  which
controller o bug adapter the device 13 on, and 'n' rcepresents
the device's unit number ofi that contreller aor adapter. Hoth
the ‘'a' and '"n' portions are opkicpal, but every device must
hawe a "'gg'" portion. WKor most devicesa, 'oq' Is  flaied hy  the
phvalecal type of the device; oo, it may be determined by 1t=
LINK davice [(the controiler to which it 1 aktached) . The
D5 SNAME  statement allows speclficatlon  and enforcenment of
these rulas.

Macro=32 Format:
505 SRAKE flags, generlc

Bliss—532 Format:
505 SMAME (FLAGS=flags, GENERIC=generis);

flags
Flag kits that zentenl the format of the device name, Symbeliic
names tor the [lags are defined hy bhe F0E_PTDDEF macro. The
[lag bhits are:

# Bir @ - PTLSM UHIT - The 'n' portlon of the generic name is
reguired far this devlce. Ibs paximum value is speciflied
by the "max" parameter aof the $D& FINIWVIALTZEE macra..

™ Rit 1 = DTDEﬁ_EDHTRDLLER - The '"&'" porlLion of the qene:iﬂ
name is regqulired [or this devive. Tf the it
prosM IWHERIT COM is alse scet, the "a' portion must mateoh

the Ta' porticn of the contreller ko which this devise 13
attachod,
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s Bit 2 - PTDSM_HAME - Only the 'gq' portlen of the generic
name is required. This is most comdon for network devices,
which are known by their DECnet names f(far examplc, YODA,
SThR, GALAXY),

¢ BIit 3 - PTOSW LNUERET FRE = The 'gq' device name pteflze I
inhericed from the contreller to  which the device is
altached. This, for example, allows a VT14° to regqulre  a
name of the form "TTan' when attached Eo a DZL11 ('TTa'l, or
'"Tian' when attached to & DMFIZA ["TXa'}l,

&« Bit d - PTLSM_INHERIT CCW = The 'a' conttoller designater
portion <f the devlce name is inheritsd from the controller
to which the dewice ia attached. This, far exampls, allows
a4 VTIEP to rtegquire a name aof the farm "TTAR" When attached
to DAL1 "YTA', or "TTER' when attathed %o DEI1 "TTR',

¢ Ults 5 te 7 are reserved for futuwre c¥pansion and must  Bot
be Zat by any p=tablc dascriptar,

riditionally, several apecial names ate defined Lhak rcombine
common S2ks of these fisg bits. They are:

® PID3M_INEERIT — This combines the bits PTDSM_INHERIT PRE
and PTDSM INHERLT COH. Thia 1g the normal mDermutaticn of
the twa bits.

- PTDSH_BE?ICE - This combines kthe bits PTDEH_CDNTHDLLEH andd
PTUEM UNIT. It would sommenly ke nsed for devices that are
conhected directly Lo 2 bus, rather than a controller, and
therefore reguire both "a' and 'n' partiens but should not
inherit them Ffrom their LINE devics.

* PTDSM EWNDDEVICE — This cembines Lho bits  PTDSM CONTROLLER,
PTDEM UNIT, and PTRSM INHERIT. It would commonly be wged
for devices that have controllers, such a=z an REAT7 that 1o
attached to an RE71l, and showld inherit the caontreiler's
name prelfix and contraller lekkar.

The defaul:t is FTDSM DEVICE,
gener 1o
The "gg' portion roequired Ffor chiz device. If Lhe Elag

BFTDSM _INHERIT PRF 1z set, thiz argument s used only 1f the
device 12 llnkKed to HUE,
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Notex:

1. Tae naming conventions specified with the 5T SHAME will be
ignored Lf the ¥08 Is running under APT, or if the VD5 is
exacuting a script file. This i1s to ensure compatability
withk APT scripts and VDS scelpts that do not adhere to
proper namning conventiond. '

2. <Code generated by macro (shown in Macro-324 Bliss—32 1=
gquivalent) : ’

Etart oL NAME atatment
Generic name f[ormat flags
Enfarced generic name

. B¥TE "RED
.BYTE [lags
LABCIC "genecic"

e owg mp

Exampies:

Macio-32 Examples:
$0%_INAME FLAGS=FTI*H_ENDPEVICEr GENERIC=DH
_ﬂﬂﬂ"iNﬂHE FTOSH_UNIT, D

BlLlss—32 Examflea:
$D5_$HAME (FLABG=(FTDSM_ENDDEVICE)r GEMERIC= DN’

$05. $HAME - (FLAGS=(FTOSH. . UNIT}: CENERIC="KA')F
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$DS_$OCTAL

The 505 FOCTAL p-table macra is uged ko read a walue from  the
ATTACH compmand 1line. If no mare parametera are avallable on
the command line, or if the next paramaker is "not an octal
value, the prompting message will be displayed to the user,
The walue that is read 1z stored in the “"walue regizster" (see
Soctlon 3.2,3.3) Loe use by 2 4115 _SCOMPLEMENT, 305 SSTORE, or
£D5S SCASE statement. '

Macro=32 Format:
505 S0CTAL proopt, low, high

Bliss-3Z Format:
SD5_SOCTAL [(FROMET=prompt, LOW=lnw, HIGHahigh}:

Brompt
Character atring that is to be printed as a prompt ta the umer.
This pronpt will be used if the ATTACH command iline does neot
contain tha reguired wvalue.

low

Tne low limit for the valuae, If the walue given is lower than
this, an error messagze follewed by the Prompt message will bhe
displayed. For MACHRO-312, the default radix of this wvalue L=
octal. Far BLISE-32, the default radiy 1z decimal.,

high
The bigh limit for the vaiue, If the walue given is highar
than thilz, an error message [ollowed by the prompt memaage wWitl

he displayed. For MACRO=32, the default radiz of this waiue i=
pstal. For BLISS-32, the default radlx i= decimal.
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Hotesa:

1. Code generated by macro [shown In Macro-3d; BFliss—22
equlvalent}):

Beginning of OCTAL prompt
Frompt string

Law 1inmit

High limit

LBEYTH ~XB3
LAET D hproempth,
« LOHG “Oe]lnws
. LOG "Bghlgh>

T Sy S Rp

Examples:
Macero—32 Dxamples:
$OS_30CTalL CHR7600C0.777778
$09.. $0CTAL FROMFT=<VECTOR_>» LOW=2, HIGH=Z75
BEiiss—22 Lxanples:
$05_$DCTAL (PROMFT='CSR'» LOU=X0'7E&C000° s HIGH=XD'FFF77E720

$ES_$0GCTAL (PROMPT="VECTOR*, LOW®XO"Z27y HIGH=XD"F?F471F

=
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$D5_%5TORE

The SD3_S5TORE p=tabkle descrlptar macra iz uzsed o 1gad

the

contents of  the "valuve reqgiater®™ {sce Hection 3.2,3,3) into a

field of the p-table belng bullt., The macro can he nm=d

Lo

store  wvalues read by the 505 SDECIMAL, D8 SOCTAL, 5D SHER,

SD5_SETRING, or $DS_$LOGICAL atatemenls, or generatsd by

Ehe

SDhS_SLITERAL, — S$DS_SFRICH,  $DS_SCOMPLEMENT, or  $D5 SCASK
Statements. It ¢an alse he wsed tow facilitate Lesporacy
Eboraga. B walue can be stored in the p-takle temporarily

while the value register is needed for samckhing elss,

then

later reatored with the 505 SFETCH statemenlt. This macro does

nab change the contents of the value regizter.

Macro-32 Format:

SDE FETORE cEEset, pos, size
Bliss=32 Fornat:

SLG_SETORE (OFFSET=cffuset, POSopes, SIZE=cize);
nffsst

The byte wElsek into the p-table of the field intn  which
contents of the valur register are Lo be placed,

pos

it position of the fieid, relative to  khe beginning of

Lhoe

byte specified by ‘"efisec.”™ If tkhe field atarts on & byke

boundary, thlszs value will be @,

3ize

Number of bits making np the field. The =ize cantot be larasy

than 22,
Hotes:
1. Code generated by macra [shown in Mazee-32; Blis=e—32

equlvalent):

+HTTE " %88
 WORE ntfuest
+BYTE *Oa

P BYTE ciza

Beginnpind of STORE directive
Word data strycture offest
Bit rosition in word

Bit field size

WE W R e

iz
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Examples:

Macro—32 Bxawples:
tHE-$5TORE DFFSET=HP;LNRH611_EEEr FOS=0r EIZE=3]
#0S_$STORE CTXA0Ry 0. 3
Biiss—32 bYamples:
$DE_$TUTORE (OFFSETwXFIELDEXFAMND (HF$L_RRKEIT1_CERO)
FOS=%FIELDEXPAND{HPIL .RE&SL1_CSRe1 )y
SIZEeXFYELDEXFANDIHF$L _RE&11. CER 220

$MS_S$STORE (OFFSET=XX- 40", POS=G, SiZadd);
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$DS_SSTRING

The D5 SETRING p-table descriptor macro I3 psSed to read &
string from an ATTACH command line. TE the string exists on
Lhe ATTACH command line, it will ke used; ntherwisa the
proompting massage will he displayed. The skring read from the
ommand line is cumpared against a List of walid stringa, and
the numbey of the match =tripg {8, 1, 2, and s50 on, in the
order given] ia returned in the values register, This can he
used, for arample, to determine if a DE-11 line Tard to he
tested i= "EIA" ar 'ZEMA', hy the statement "SDE_ﬁETRING ("Line
type' 'RIAT " 2@MAY}T which would return @ 1f the response was
EXA, or 1 if the responae waa 26AMA,

Macro—-32 Format:

508 SE5TAING  dprompt >, <{string, [string. ...] »
Blizs-1312 Format:

05 SSTRING {('prompk', 'strlng', ['strlog', ...]}):
ptomot

Charaoter s2trlng to ne used as A prompting measage.
srring

A zharacler skring  with whiech Ehe ioput string is  to  be

compated. The number aof the ficst string that exactly matohes
the [nput will Lo returped. '

Noteg:

l. <Code generated by macro (shown it Macro-232; Bliga=32 'i=
gquivalent) :

-

<BYTE TXH5 BEeginning of SYRIHG prom2t
LASCID “prompth, Prompt string
LALCTS MNsbripglh, ; RSCIE string 1

; AGOIT strings

LNECTC MNsEringns, ; ABCIC 2tring hn
.BYTE & Llst terminator

b
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Exanples:

Macro-32 EBExamples:

RISESTRING <Mbdule terel» <SETIALs LROMAS -

t+O5+STRIMG FROMPT=<Mode tureldr BTRINGS=-CFSQ0730730>
Bligs-3Z Examples:

$D5_§LTRING ¢ "Moduls twrer "EIAS “ROHAT D

FOS_METRING (“Node kere’r *780% ‘73507, 7730705
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$DS_BGNCLEAN - $DS_ENDCLEAM

The 505 BCSHOLEAN and 505 ENDCLEAM macres are used to  delimiz
the Program's clean-up codea. Thess macros create  thae

connections which makes it possible for the VDS Lo locate  a#nd
eetUuie khe cla2an=-up code.
MACREO-32 Format:.
5D%_BONCLEAN [<regmask»], [<paacts]
(clean—-up code)
$D&_ENDCLEAN
BELISS5-312 Format:
505 _BGNCLEAN;
{olaan—up code):
SDE RNDCLEAN;

reqmask

List ofF general purpess register names to be placed in the
enktry mask.

poect

Any argument a3tring that iz walid far a MACRO-12  _PSECT
statemenk. IE neomne iz szpermified, the argument string
"CLEARNUOR, LONG" will ke usad.

Motes:

1. 1In MACRD-32, the $D5_BGNULSAN macro wili generate the
following mode:

- BAVE

«PEECT paect
CLEAN_UP:

WIORD “"MIragmasks



D5 BREAR
HET
~RESTOHE
2. In BLISS-32, the $DE—_E-GNL!LEAE‘I masEo
ftollowing code:
58TTL "CLEANM UPR*
PERCT CODE = CLERNORF{WEITE] ;
GLOZAL AOULTLNE ST.R.-\N_L]P:HE-‘.fﬁLIJF: =
BEGIH
[n BLIS5-32, cthe SD3 EWDCLEAN macro
fnllawing code:
EHNE
Examples:

VEE MACEDR — PROGRAM SETEOCTUORE MARCEDS

In MACRU-32, the 5SD5_ENDCLEAN macto
[ewllowing coder

CLEAN UE _X:

MACRD—32 Example:

wlll

will

will

F02 _BGHLLEAN A2 RIyFdsfSre (DLEAMSECT ri ING?

-

#05. EHGCLE&SN

ALIS5-312 Example:

05

B0

BOGRCLITa [y

a1 v

E#FLCiL g Rile

£—3H

Janerate

Henerace

generaka

the

the

thno
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$DS_BGNDATA - $DS_ENDDATA

The JD5_BGNDATA and SD5_ENDDATA mackos are used to  apkiecnaily
provide” lists of input arguments to a test. HBach +ime the VDS
executes a test for which arqument lists have Deen speclfled,
it will execnte rhe code within the test once for esach argument
liet. From the vser's peolnt of view, thiz repeated executlaon
ol khe aode within a test will appear to he one eyxecution of
the Cest.

The §SDS BOWDATA  and SD5_SHODATA macros  mUsk be lacated

innediliately beEoes  the EDE_aﬂﬂTEST macro of the teat to which
the paramober lists helong.

MACRO-32 Format:

SDS_BGNDATA [align]
argqument-list
[arguument-11st]

§DS_ENDLATA

BLISS-32 Formatk:

This macro Is not supported for BLISS-32Z.

align

Desired allgqument Eor the psect conkaining the arguumcnt  lizkes.
Pyseible values are BYTE, WORD, LONG, CQUAD, PAGR, or ao integer
from @ te 2. If an Integer i3 specified, the pesct will start
at the next address that 15 a multiple of two raised to the
power of the integer.

aryument—list

A list of arguments to he waed by the test. Each argument must

oCoCcupy a longword. Each parameter 11st must he formatired as
shown in Figure d-2,

4-3%
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|

MRLELIAEHT A

AROGUNMENT 2

1k

L}
»
11
11

®
-

ARG M ENT H

E.

Figure 4-2 Argument Lisk Fermat for 5DE BGWDATA - SDE_ENDDATA

The 5DSE_ENDCATA will provide terminatien for the set of 1ists
by generating a longWord of 4.

Hotes:

L.

The VDS will call the téest code with a CRLLG  Instruccion.
BEack time the test i= walled, the address of the next
arqguoent ligt will ke used as  the CALLG instrucktlon's
argument list pacametear. Thus the argum=nts ean be
referanced within the test by ocffsets Erom the AP.

Example:

BLE  HGHTIATA

o L EIHTG 4y DATA_1» DATALDr DATA_ 3. DATA_4
LLONG 4, DATA_S: DATa_Ar DATA_7» DaTA_Y
+LING 4r DATA_1» DATA.3Z» TFATA-7» DATA_Y?

$DS_EMINATA
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$0S_BGNINIT - $DS_ENDINIT

The §D5_BGNINIT and SDS. RENOINIT macros are used to delimit rthe
diagnostic program's inftiallzation cede. These macros create
Lhe connections that make ik possitle for khe WDS to logats 3nd
execute the lpitislization code.
MACR{=3Z Format:
$D5_BGWINIT [<regmask_»], [<psact ]
{initializatiecn code)
D2 EMDINIT
BLIES=33 Format:
D5 REGNINIT;
iinitialigation cade);
SLS_ENOINIT;
regmask

List aof general purpase register namss tu he placed in  the
entry mask.

neEect
Any argument string that iz walid for a MACRO-32 | PFSECT

Stakament. LL noane 1z specified, the argument string
TINITIALIZE, LONG" will ke Oaed.

Hotes:

[l ]
-
=

i. In MACK(O-32, the 3085 BONINIT maceo w
followlng cada:

grnecrate the

. 3AVE

L PEECT pmect
[¥ITIAKLIZE:

LAORLE “Mirsgmasks

In MACED-32, Eha 505 ENDINIT macro will generate rtho
followling code:
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INLTITALIZE X:
505 BREAE
RET
. RESTORE

In BLISE-32, the $DE_BGNIN1T macea  Wilti
follpwing code:

tSETTL "[MLTIALIZS'

FSECT COQDE = INTTIALIZE (WRITE};
GLIBAL ROUTINE IMITIALIZE : HOVALUE =
BEEGIHN

[n =&LI=s—32, the $DS EXDIMNIT macre will
follaowlog codes

SDE BRIAK;
END

Examples:

MACRO-32 Example:

s REGMEMIP SRIPRI ARG Fs CIMITSELY fLONGE

L}
H

F0S_SROINIT

RLISS-12 Example:

WS, TGP IMING

LTS _EKOIMYITE

4-42
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$DS_BGNMESSAGE - $DS_ENDMESSAGE

The $15_BGMMESSAGE and 505 _ENODMESSAGE macros should be used  to
deldmit each error reporting routine used in conjunetion with
the error reporting macros (EDS_ERHKHHR}.
MACRO=-32 Farmat:
505 BCNMESSAGRE [<regmask>]
{error reporting roulbine)
SDE ENDMEHSAGE
BLISE-32 Format:
D5 RGONMESSASE EROUTIHE_ﬂAME=rnutinu_ﬁame];
[errgr reporting routine);
5D _ENDMESSnGL ;
regqmashk

List of geneca! purpose reaglster pamss to be Rlacerd h the

entry mask.

reutine name

symbolic name to be associated wikh the error repertlng
toutine.

Hotes:

l. The erruvr reporting rowrtine must use 505 PRINTS and
SD5_FRINTX maceos to  Print messages. The most Imporkant
informatien showld be printed first, nsing 5058 PRINTR
TR v1- The mest detalled information, such as dimps of
devlce registers, should be printed iast, usinmpy %05 PRINIX
macros. Befer ko Section 3.9.1, Error Message Parmats, for
example error messages,

d. TFurther details on errar reporting roukines are listed  in
the description of the crror macros ($DS EARxwww) .
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3. In MACREO-32, the 3D3 BONMSUHAGE macro generabtos  an  entry
mask . . The 505 ENDMEGEAGE MACE D gqenafrates a ET
inatruction.

4, In BLISS-32, THE 5D5 BGNMRESSAGE  oacro gqanerates Lhe
following caodo:

SLOBAT 20UTING SMAYME (rautine name) (MUM, UNIT, WNSGRDR, FRLTNE,
p1, P2, B3, P4, PG, Pi)] : NOVALUE =

Buoil
The 503 ENDMISEAGE macro geherabes Ehe £aliowing cod=:
RETURN
EML
Exampliea:

Eafer to the description of Lhe SD5_HARRWKX macros flater in
this chapter) for examples ok 305 BONMEGSAGE and

EDE_EHUHESSAGE.
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$DS_BGNMOD - $DS_ENDMOD

e $D5 BGHMOL and $05_ENIMODR pacess must he Included a3t the
beginning and end, respectively, of every Sodroe module wmaklng
up the Aiagnostic program.

MACED=32 Pormat:

GLI

BT

£n

Sid 3GHMOL [enw], [tal, [st]
[Eource moduled

D5 ENDMOD

E5=32 Format:

$D5_HGNHDD [[ENY=2vn], [TEST=tnll;
[zource module] ;

$05_ ENTMOD;

Uzed to indicate if the prograsn iz a level 2 Proiram. If so,
this walue must be 2. CGrtherwlse the valus s=howuld he @ [the
defauli)l. NOTE: 1n the past, thls parametor was aszizned  one
ol faur Predefinsd voluas: CEF FOMNIZTIONAL, CED REPATR,
SEE_FUNCTIONAL, or 5BP AEPAIR, These symbole are meaningless
and should not be used. [SEF _FUNCTIONAL is eguivalent ta 2.

¥alue repressnting Lac namber to be assigned Lo the Eitast  test
in  this module, 1E thiz module containg tests. Default walude
1= 1.

Valde represcnking the number to be assigned te the FSirst
subtast  in thiz medole, {f this m@odule contains subtosks.
Lefault value is 1.




Hotes:

WIS MACROE - PROGRIM ETRUCTIRI MACENS

in BLISS-34, the $DE_§GH%DD and SUH_EHDHDD macrkas
monkained withinm the bounds of the MCDULE
keywords, as follows.

MCDULE modnam =
BEEGIN

ENS BGHMODD {};

05 ENDHMOL;

END
B LL0M

must ke
and ELUDOM
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$D5_BGNREG - $DS_ENDREG

The D5 _BGNREG and $D5_ENDREG macros gay be used ke delimit

storage arz2a in which device register conlents are placed.
MACRD-32 Format:

$DS_EGNHEG

[Tegister storage area)

505 ENDRRG
BLIESE-32 Formart:

SDE AGNRES;

(register storage arnal ;

5D5 ENDREG;

Hotes:

L. Tn MACRC=-32, the 5D5_EBGNREG masre neasrates the lahel
"NDEVRSG: .

Ih GLIBE-32, the 30 BGNRES macro gencrates the atatemont
VN DBV REG @ VECTOS [4];:

2. The 3DE EWDREG does not gensrate any saurce oade.
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$DS_BGNSERV — $DS_ENDSERV

The 305 BGNSRRY  and  5DE_ENDERRY macros  should be used  to
delipit interrupl servics routines.
MACRO-3Z Formak!:
505 BGHEERV addr
{interruet sEervice rocutlng
EDE EMDEERV
BLISS-32 TFaormakt:
These mackroes ar2 nok 2upported for BLISS-332.
addr
Symbeiic name to be associated with  the interrupt aervice

routlinc.

Hotes:
1, The $D5 BGMERERV macro wlll generate the followlng code:

LALTGH LONG, 4 ALICH ON LIONGWORD BOUTHDARY

-r

SHDDRE:
FUSHE FTMLRA L, R1 P SAVE R AWD Rl

The D8 ENDEEHY macro will generabte Che followlng code:

PFapP= $oMeRF, R1> ; BRESTORE RA AWD R1
REL j RETURW FROM SERWVILE
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$DS_BGNSTAT - $§DS_ENDSTAT

The 5D5 EGNESTAT anpd 505 ZMESTAT macros  should be  used o
delimit the Jdata sterage area rteflereoced hy bhe summary rautlne
{see Sectian 3,7, Sunmary Routines}. T™is data area shaould
cantain a aesk of error count= for each onit under rest.  Thus
thera mu=st e encough storage sSpace allocaked to handle  the
maximum aumber of device unite the diagnoestic progran can test,
MACRO=3Z Format:
%05 BGNESTAT
[etatistice Lkahisas)

S05 EHDSTAT

RLIBSE-32 Format:
5D3 RGMETAT:
{etAatistics tables);

§DE ZMDSTAT;

Hotea:
1. [ MACHO-3Z, the D& BGHETAT macroe  slmply generatns the
lapel 'STATISTTZ:', The SDS_RENDSTAT Joees not gensrate any
code.

2. In BLLIR5-32, the 303 BGHNSTAT macro geneeates the followlog
SsLatemsnt:

GLOBAL STATIETIC : WVRCTOR [d]:

The 300 _ENDSTAT macro doss nob generate any oode.
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$DS_BGMSUB - $DS_ENDSUB

The

SDE_DGNEUE and 05 _3NREIE macroes are used to deiimits each

subtest existing iIn any particular test., Refer bo Scolion 3.8,
Tests, Subbtesizs, and Scotlons, Lor a discussion of snhlests.

MACERO-32 Format:

D3 _3CHAUR

[aubtest)

$DS_EHDEU1

BLISS =312 Parmat:

S5 _3GHBUB;

lzubktesk) ;

05 ENDSU3;

WHotes:

1.

The macra automatically numhers each subtesk. SBubteskts are
numbered from 1 %o ¥ for easnh test, where W 1z the total
fumber of subteskts wikhin the test.

The F0E 3UNHUS macro guenecates a call Le a VDS routine that
will racord the numbers of the currenk teslk and suhtesat,
The $08 EMDEUBR macro will generate a 2all ko a VDB routing
tvat will werify that the zDurrent tast and subtast nunbers
arc Lhe same as these stored when the SCE_BSHNSU3 macro  was
izsued. TE the rmbera do nat matsh, the VDS wlll stop
pxocUbkion ol the diagnostlic program.

d=50
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$05_BGNSUMMARY - $DS_ENDSUMMARY

The 5$DS BCONSUMMARY and SD5 ENDSUMMAAY  macecs are  used o
dellmit the suomary routine. Sammary routlines are discuzsed In
Egction 3.7,
MACRQ-32 Formak:
305 BUNBUMMARY [<regmasir], [<{peectr!]
faummacy rToutine)
DS _ENDSUMMARY
BLIBEE-32 Formak:
SDS_RGHEUMMARY ;
fsummatry routine);
05 _ENDSUMMARY ;
Fagqmask

List of general pufpaae reqiskter names ta be placed in the
entry mask.

nEcot

Any argument string  that is valigd far A MACRO-332 L_PSECT
gtatement. If none iz s=specified, the argqument string
FEUMMARY , LONG" will bBe usod.

Notes:

1, Tn MACROD-32, the SEE_EGHSUHHAH? macro will 4generate the
followlng code:

+« SAVE
LPEECT pscot
EUMMARY :
WORD “M{regmask> ;ENTRY MASE
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I MACKD-3ZE, the 505 ENDSUMMAEREY macro will
[allowing code:

SUMMARY X:
SDE BHBAK
RET
- RESTOHE

2, Tn BLISS-37, the $I}E_Li-G"f{5:.fJ'-'lf-“..-".HY macra  will
tollowing oode:

PSRCT JODE = SUMMARY (WRLITE)
GLGEAL RODTINH SUMMARY @ HIOVALUE =
BEZGTAN

In A2LIEE-32, the $DE_EN35UHHﬁRY macro Wil
[zllowing code:

5DE BREAK;
R

Jenetate

aenerabo

nansracs

the

Che

Lre
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$05_BGNTEST - $DS_ENDTEST

The D5 _BGWTEST and 5305 _ENDTRST macdros are used to dellmlt each
Lest  wxisting In a dlagnostic program. Tests are discussed in
Section h.H®, Testz, Subtestzs, and Sectlions.

MACRO=-32 Format:

S08 AGHTES! [<scction-name,sectloo—name,...%],
[<reqmazx>r], [aliqgnd

fkesl code}
508 EMDTEST
BELIGE-32 Format:

SOE_ AGNTEST ([EBECTION=<section—-name,section-name,...>!,
[TERT='rtest-namc"]}; '

[Lesk coda) )
EDS_ENDTEST;
gection—name

Hame of a program secition to which Ehls teskt helongs. Refer fo
foeglion 3.6, Tesks, SBubtesta, and Sestians.

regmask

List of gensral purpuse reglster names £t he placed in  the
entyy mask.

align

Desired alignment Eor the psect containing the argument lists,
FPosuslible walues ars SYTE, WORLD, LONG, OuaT, PAGH, ar ano intager
from @ ko 9. If an intsger is spoelfied, the psect will  start
at the next address that is a maltiple of two raized o the
pawer of the integer.
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Text string

u ]

that thes user has set the VDS sontrol flag TRACE.
character

Vs MATEROSE - PREISHAM STHTCTHSR

MACEOE

identifving the Ltest. This test wili be 2laplayed
user Eermipal cach time the test I executed, pravided
IE the (7}
iz f2 bhe included within the Lexbk sbtring, Lt must ke

the

cpecified Lwice, as in:z

TEXNT="Fred''s tast!

(In MAZRO-3Z, the identifying message 1% defined by usinz  the
FOE_SUBTTL macro.)
Botes:
1. The $DS BGHTEST mactro will assign a  rtest  number to  the
test. The test number is ikneremented cach ULime the
305 BONTISET macre 15 called withla a source module, [The
test numbeor 2an be Initialized when the 505 BGHNMAOR xacro is
called at the bheginning of the =ource nodule.)
2. In MAZRO-32, Lhe SR8 4GHTRST macroe causes the following
label to be generated: .
TEET xwuw:: LWORD ML 3
Where "xxx" is the current ftest number.
In MACRO-34, the 5D5 ENDTEST macro generates the £ollowing
oode:
MoOVL gl, R MORMAL EXIT
TEET_nnn_K::
EDF:_HT-!E!}-.}{
dET
Z. In BLISS=22, the 5DS BGNTEST macro generates the lollewing

antry point:

 ENTRY TEST wwy, ML >

whare "uxx"™ 182 the current test numher.

In BLIEE-32, the D8 ENDTEST macro genetates the
codo s -

following

SDE BREME;
555 NURMAL
END;
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$DS__CLI

The 5n5 _CLT program SLructirTe macro iz nsed to creats a pacssa
trea. The tree <an  then be wzed to parse command strings
containing commands defined by the diagnostlc program {sse
Sectinn 3.12.2.2, Prompting the (Iserl. Rotual zarsing of &
command  =string can be  perfermad by  the 55 PARRE  system
Srryloa, That sService wWill travwerse a parse tree previously
constructad with the SDE_CLI matES.

A par=se tree 15 sreated hy using a set of SDE_CMI macros. FRach
tima the macra 1is usad, a .node ol Ehe LEse i3 Sreatac. Mosc
nodes will possess the following:

» M character, string of characters, or sgeclsl "traversal
code™  Enat will  indicate  whek must he next in Ehe Input
command string to constitute a legal command.

" &n "action code" that will bhe passed to oan "actian toutiae"
if Lher= 1is a mazch between the tree pode and the iapat
coummand aLring. dtion routines are destalilad o the
discussion of the 08 PAKEE macro.

¢ Thz addresas of a node to Jump o (2 the ocureonlt  kEraversal
path turna out ko be the wrong one (2 mizmabksh has been
choountetred] .

Cnce the tree has been crested, the 593 PARSE  system  =service
can  he uwsed. Thakbk secvice will start at the root of the trae
and travarss i%, comparing an input  command  string with  the
cilaraclLers ob  "traversal codes" contalned fn cach aode. Each
time therz |3 a match, the EN5 _PARSE  service will call  the
"acticn rowutine," passing te the rtoutine the "actizn code”
Spooilfiad with the %8 CLT m=zecra. Then the next acede in ke
surrent pEath will he chacked. IS, on the okher hand, there is
a mismatel, the systeo service will jump to the node  specliled
Gz heing the ong to go ko on o2 mismatch.
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MACRO-32 Pormat:

st L1 char, actian; mlse, [ascil]
BLIES-312 Format:

Mot Ipplemented for ZLIZE-32.
char

l. A character ta bhe compared to the next zharacter in  the
input sLring., <L

2. M "kbraweorsal vede," Indicatlng which types of characters
should be oxpected next in the input string. The treversal
codes are deflned by the 5SDS CLIDEF mamro. They are
discuzsed in Mote 1. -

action

Code to be passed to the action routine. The action routine 1s
called every Lime Lhere is a matsh between the cureren:t node and
the input zLring.

Address of node to jump to IFE there is a mismatch at  the
curcent node,

ascnil

RE2CTT sbring to be used as nede content. LE CLLISK STHING is usod
“for "chat" (zee Hobe 1), See oxam»les [of proper foemal.

Metes:

1. The "ghar™ parameter may elther be a single ASCII chasracter
or £t may be a Traver=al code, Its purpoas is tao indiceke
to the SDE PARSE system service what character, characters,
nr types nf characterszs should he eypsched next in the inpnt
string.  The traversal oodes arve defined by the SDE CLICDEF
MACST G The actions that the 305 PARSE service will take
for =zach traveraal code are defined as follows:
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CLISK_ALNYM - Jontinuwe peading input string as long  as
alphaketic or numeric characters are encounterad.

CLLSK ALPHA - Cantinue reading input string as lony  as
alphabpetic charackers areé ecncounterad.

CLISE MNJM - Zontinue reading input string as  long 2%
numeriz characsters are encountered. Mumeric chatracters
must be walid for the eurrent default radivw  settlng
{eafar ko the SRT DEFAOLT command in thea
Wi Diagnestic Supervisory Usar's Goide.)

CLISE SYMBOL - Continue reading input string as Iomg as
valid  symbial sharacters are encountered. Valld symhol
characters are A - Z, 8 - B, &, and _.

CLISE FLLE - Conkinue reading input skring a3 long as
valid fliehame characters are ancountered. (Fillename
sharactars ats B-Z, E-9%, plus the wildoard charackars ¥
and %.)

CLIGE SPACE - Continue reading inpot string as leng  as
spaces are eapocolhborsd,. If nn cspanas exlist at the
currant poeiat in the inpot  string, do nok call  the
action routine; branch to "mlss" instecad.

CLISE CCWMA - Find next nonspace lopat  character, and
se I1F 1t iz a comma. IF =2, find next nonspace Input
sharactsr, then 2all action rautine. Otherwlise branch
tex "miss."®

CLIGKE SLASH - Find next nonspace input aharacter, and
sepe Tr 1e iz 3 slash (/). If so, find naxt oonspace
input sharacter, then call actioen routine. Otherwlse
kraach £ "mias,.™

CLISK WALVE — Flnd nezt nonspacse input character, and
sea if 1t iz a ¢+ or an =, " If so, find next nonspace
input charazter, then =all action routine. Ctherwise
branch to "miss.?

CLTSK 2OL = Find next nonspace Enput character, a2nd see
it 1+ i1z &a 1line tarminatar. IE =zog, _call actian
tantine. Otherwise branoh to "miss. "

CLISE DEC = Cantinue reading input steing a2z leng &=
valid declmal nuperic characbers arse encountared.

CLlSE HAREX -~ Continue remding inpot strlng 23 lehg a4
wvalld hexadecimal numeric charackerz are oncountared.

q=07
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CLTSE 02T - Zontinue rcading lnput string  ag  long  as
walld eectal nuawerle sharackars are encounterad.

CLISK STHING - Continuo reading Input steling as lonag as
the input string matohes the character string specified
by the "ascli" parametzr. The compsrisan is considered
to B2 A match even 1IF only the first character of the
input =tring (starting st the surrent pointer position)
matobes the character string.

CLISE BER - Call the actiaon rtoutine, then hranch
unconditionally to the sddress goeclEfled by "mlss ™ No
reading of the input string ozcurs.

CLISK BIf — Call the actlon routine, then branck to
address  specified by "wiss" i kRit 3 of AF {5 set. No
reading of the loput strling ocours.

CLISH_FALL = Call action tovbine, then uncdonditlonally
branch to a&another perse  tree. Address of wree is
speciliced by "wisz." Do pok nest calls,

CLIEH_HETUHN = 3l actien routkine, *tRhen return to
ariginal parse tres, to  the SD3 OLT macre direckly
following the macroe contzining Lhe CLISK CALL cede.
The &etion routine way set or ciear kit B of rd.  The
contents of R wlll  then be szaved far uwvse by the
CLISK BIFS macra.

CLIS® BIFS = Used after return from a =subtree,. Call
actinn routine, then branch if the action routine had
set Bit @ of RA during processing of CLTSY RETURN
MACTO . (Contents of RE will hawe already changed, hut
its wvalue wiil have bkeen zaved Juring  proecessing of
CLISH _RETURN.}

CLISE EXIT - Call the actisn routine, then atap
Leavaersing the tree. The 5D5 PARSE =ystem service
returns wcontrol to the 22llse, with RO sat tao
E5% NORMAL. Mo reading of the inpus atring aogurs.
Thiz cede Iz used to indlecate that the inpubk string has
been suzsecssfully parscd.

CLTSK RRROR - Sall the agtion routine, than shtap
traversing the rtree, The SDE PARSEE system serwvice
returna control  ta the caller, with HEA et o
LS5 ERROA. Mo t2ading aE the input =trinoyg cecurs.
This veode 15 usged to Indieate an unzucecessfioal parse  of
thie loput =strlaoyg (an 1llegel command =skeing was
spacified)] .
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Examples:

Hers is a simple hot  instructive example of a  oser-defined
command language. SUpps8c We wanted to create A command
language to represent some of the Staps lowolved In haking a
cake. Conslder jost the toilowing stepe:

»  Add sugar.,
Add =alt.
Add milk.
Beat ingredients.
Baks vake.

N e B

Plgure 4-3 1llustrates & parse tree for this command langoage.

Fignre 4-31 HSample Parse Tree



Tnis tree would he Jescyihed with 208 CLI macros as foliows:

MO ACTION=
&TD=1
BA¥E~Z
BERT=3
MLLE=4
SRLT=4

5 UGE R =1
ILLCHMD=T
LALERG =k

TREE_RODOT: :
305_TLL

&1 HOZE
T g5 _CLL
SuETCLD
S0 _CLZ
405 _CLI
53 LIl
B AODE:
Fos LI
Fos LI
sDE"CLI
08 LI

Bl HOLE:
fo5 LILI
i W
$25 CLI

& KODE:
50L& LI
408 LI
$D3_CLI
303 _CLI

GaH KOOE:
§a8 LI
5DG_CLI
sD5_Ch

InHE:
505 CLT

|LLOMD S
¢n3_CLI
SADARRGS:
Fom L

VIEGE MACROE - PROCEAM STEDCTUORES MAECRIE

CLIGY SPACE, WO _ACTIDH, ALD NIDE

CITSR STRIKG, ADD, B MODRE, "ADDY
CLIZE SPACR, MY ACTITH, ILLUKES
SIS STRIMG, MIL4, 5 WODI, 'MILK®
CLISE bol, WO ASTION, SAIRANGE
CLISKEXIT

CTATGYX, ED ADTIDN, TLLCKDS
CLTSK_STRIKT, SAKE, KAT NDODE, "AKE'
CLI3K EQi, M arPT0n, ILLCMDE
CLISK_EXLT

CLISK 3ITAI1KLG, =20&T, LLLCMDS, "EAT
CLT3K _EOL, N0 RCTLAON, I1LLOMDE
LLLEH RETT

£7R'S'3, WD _ARTTIUM, TLLOWDS

CLIS¥ STRIMWG, SALT, JGAR _MOODE,. 'ALT!
CLISKE BUL, K0 _ACTION, BADGHITS
CLISK_EHIT

CLISE STAING, SUGAR, BADARGS, 'JGAR®
CLIZE E9L, W ACTIZ, GRIARGSE
OLTHH _ENIT

CLIGE _EMIT
CLISK_EHKUAR, TLLCKD

CLIGE_ERRIG, BAIMHG

il =fd

;eadinn

roDh
FADR<ERAS

rAOOCapace=mTLE
daTINNEmaan 2 MIDRCor >

e
JRMEE
fDARE<Cr

rIEAT
PSFATERT

JADD < = pan
JRDLEspacerx5s LT
sRD<snace»EalTder >

s ODCepae a5 UGAR
;Ajnﬁspace}EUﬂhR{ur}

Herely R 54

2

ers
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$D5_DEVTYP

The 505 _DEVTYP macra 15 used to indicate to the Vi0U which types
ol devices the diagnostic program 2 capable of tesking.

MACRD-32 Format:

S05 DEVTYF <[stringl, stringl, ...,
< [address], [address] paes?

BLISE-32 Format:

Sh5 DRVTYR ([ETRINGS=<sLcing,s[string]y...>],
[AOREASES=caddress, laddeess] s oee 1)

string

Charactar string representlng a deovics type, such as "RE3E' or
"TMAZ'. Thiz parameter is owsed to specily device types for
which p-table deacriptors exlsk In the VES.

addresa

Address of a p-table descriplor defined wlithio the dJiagnastic

PLodTam. F-table dmsciptars must be dofined within  the
diagnostic program if:

l. & p-table descripoor for khe devise does nat exlst In the
Vb5, ar

. The programoer wishes t3 overcide the WEH's p-tahle
descripter for a device. P-table descriptors ars discussed
In Eection 3, 2.2,
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Examples:
MACHO-32 Examples:
NS _NEYTYF <RFO4, RPOS: RPO&:
tNGF_DEVTYP <»<DEZCEl: HESCR:
BLIZ5-32 Examplesz:
ING_DEVTYP (BETRINGE=<RF04> RPOS: RPO&:D3

ENS_LGEMTYR (ADDREREES=<0ESCRL, DESCR2:)#

4-g2
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$FAB

The 5FAB macro 15 used to alloecats an "ME  file access  blovck
{FAR] at program  conpllatisn bime  and, optionally, to load
wazlues into the wvarious fields within the FAR. Ao IMmir 1z a2
data structure that iz required [or perfatming file management
opRerations wslog BRS.  Azfer Lo Section 3.15%, File Management.

This description only discusses FAR  fields supported by VRS
HUEe Far & discuszion of W5 [MS=suppotrted fields, refer tn
the VAX/VMS RMS Refecence Manual.

Besides allocatlng the FAl, the $PAG macro aise defines symbal=s
Lar CE TN et [feld. synbols are of the farm
PEalSdatatype fieldname,® where “datatype" is a data tyhe
gpecifisr listed in Taole H=1.

MaAaCBD-32 Format:

GEn n=delfaul t-nome—address, -
DHM=<delaul t-nancc-L1lospoo>, —
oHs=delfault-string-size, -
Fat=Fac-param, -
Furk=filename-addreas, -
FHM=<filename-Ellagpea>, -
FrS=filgname-siring—size, -
FOE«IWOD, -

FEZ=header=asize,—
ABpEB=xzb-addr

BLISZ-32 Farmat:

P AR (DwAa=defanlt-nanc-address,
DHM="defaul t~name—filespec’ ,
CHS=defaul t=string-=ize,
FaC=frc—param,
FHA=filename-address,
FH="Eliecnanc-LCilespec’,
FHS=Ellenpame—ste ing-slze,
Far=TW,

FEZ=header-size,
Ih2=xab—sddr] ;

4-6 ]
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Mece: all parameters are optional. Refer to descripbleons  of
Ehe BM5 run=time servif2es2 ko dSetaemine which Fisids  are
requlired for whieh services. Fields may be loaded at run-time
with the $FAE 3TIRE macro, ot hy directiy refcerancing FAB
Fields, as described in Sectisn 3,15, 4.

DA » default—pane—-address

Address of a character atring representing Sefaults & ke  uoced
far the fllcname, ff thne actual Ffilename specification is

fncomplete. The default string may contain all or 3wme of  the
[21lowing Elelds:

& lode

a Deyice

# Zevige Jircolory

# Fllename

a Filename axtanpsian
e Fila wersisna number

Af eXxample delfault string is
DEF ETAING: LAS52IT SL.RATY

The DHS field must bhe wzed in eonjunction with the JHA fField.

DHM = defaul e—name-fiiespan

A character string reptoscenking defaults to be wsed foar  Che
filaname, 1f Fthe astual [ilename specificatisn is incomplets.
Using the DMM parameter is an altetnative to using the ™A and
DHNE parameters.

A MACHO-312 example wf this pacrameter is DNM=(.EKE;M}J B
GLISS—32 axample is DHd=" , nx=. @',

= default-string-size

Fiza of the sLring pointed to by "default-name-addresa,.™ Oaaid
anly 1f the DNA parancicr Is alszso used.

4-h4
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FAC = fac-param

Fiie access parametars, [f the program fs to perfoarm  SGRET or
SREAD upcorations, the PAC field must be set up before the SOERN
osperativn ls perfarmced. Fallowing are walid £ile amoess
fatamecers: .

+ Bl - Bloack [/0 gperations ($3FRAD] will he performed.

« ERO - Qoth Bleck I[/0 (SREADR) and Recard I/0  [(S3ET)
aperabtlons will be performes.

# GZT - Reeord I/9 gperations ($GET) will be pecfarmed. This
iz the defaulrx.

Fodfi, = ftilaname-addres:s

Address of character =string representing the name of the file
ou which operatlens are ke be performed. [f any f£ilename
conpunants are missing from the string, those components  will
be wdtracked Erom  the defzult scring specified by elthar the
DA wr the ONM parameter. ([ componsnts  are  stili missing,
they will be defaulted to the fields that would be exhibited if
A SHOW LOAD user semmand ware issued.

The FHS parameter must be used i condunction with the FHA
parameter .

[ I [LlEﬂHMG—IiLEEpEG

Charactet string representing the name of the file on  which
coerations are to o werfarmead. Tnis parsmestsr 1s  an
alearnative te the FMA  and  FYNS  parameters, and would mast
likely be used ia pregrams thab always open the same file. 2n
awample i BLISE-42 would be FMM='EVALD, DRT'.

Fi = Filename-strling-size

Size ol charaster string peinted to by "filename-addresa.”  The
xS parameter is used anly if the FWA parametar is alss usad.

FO? = Hwd

Rewlnd on open.  Indicates  that a magnetlc  tase  should  bLe
tawsuhd before a2 file on the tane ls apened,

4-55
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= haader-aize

uize of file's fixed control &Ar2a. Naed anly for Eile=
containing cixed-length - Ccoentrol tacoerds, Refesr ta  the

VAXSVNE TME Reference Manual [or detaila. Tt is unlikely Ethat

m disgnostic program will make uae of this field.
» xab—addr

address of the FIUC XAR, if uwsed. (The FUC XARE is declared with
Lhe SHXABFLC waZtro.

Hotas:

1., Heas-0Oniy BPad Fields

The fallowing Fa3 flelds ars nob Leaded by thae progEammet
under Ve BM3. They are £LEled in by BME garvices, and may¥
be read after the sarvice has completoed. [Some of thosa
fimldz are readswrite In WYME IIMG.)

s BID — Biock identllier field. TIndicates to RME that &
Flogx Is an Pab.

e 204 - Block length field. DRefines the length of the
FARZ.

¢« DEV - Device characteristics Eield. 2 birmar
indicating warlous characteristics of  the gevice on
which the Fiie being referenced resides. Follewlan 3=
a 1ist of bits supported by VDS RME:
- PBIR - Directory-stroctured device.

- FOD - File-aoriented device (disk and magnetic
LAapa) «

— AND - fandom acecess device.

- S8DI - §Hingle 4dlroctory device (master £1lc
directory ownly) -

- 50D - Seguential block-orlented device [magnetio
tapa).

4-55
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IFT - Internal file identifler Field. V= ta
anguclate the FA2 with an internal arcess klock.

MES = Ma<imuwms rocord s!ue.

ORG = File orqganifatlon. Valid wyaiunes for thls fleld
SIcCs

- REL - Relative file2 organlzatlon.
- IDX - Ipdexed Elle organizatiaon.

- EBEJ = Segusntial flle arganizetiaon.
Wote: WDS RME only suppoerks cperations on files hawviog
sadquential aorganization.

RAT = DQRecord atkbrlbutas. Indizatss that pecinml
cantral informaticsn has bheen attached to Lhe records of
a4 flle. PRefor te the VAXA/VME RME Refsrence Manual  for
a3 discussion of recard abirihutes. [t Is unllkely that
a diaghnoatic prograin will make use of this field.

RFM - Revord  Foroat. Indicates the [farmak =f  the
Tecgyds  in the [ile. Posialble walues for this field
ars:

- FIX - [FAESC FTX) Flxed length reacoard format.

= VPC - (FABSC WFC) Wariable length wlth fixed langth
rontral eercard Format.

- VAR - [FAB3FC Val} Variabkle lergth record formet,

- UDF = [PA2SC JBFY) Undeflned recortrd format.

= If the Elle is 2n the c<onsSvle medlam  (RT-11
formal), the RFM 2ode returned by the S0PEN serveice

wilk be 4. There 1s no symbolic repesantation  for
this walue,

q-a7
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TS — Completion slatus code [ield. 8AME garvices load
tnis fleld with o suzcess or [ailure completion stotus
hetoare retorning te the zaller of  the servicsa. The
conpletion status rcode is alsa pasged ba the callar in
Rd.

5TV - Status waine £leld. Sometlines used to  paSs
addlsional =status infetmation from & serwice to Lhe
caller.

Tabla £-1 lists all of the FAE fields.

4-04
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Tabkle 4-1 FAB Fiaelds

Field and
Keyword Field
Name 51ze Description Offset
ALQ Longward fitlocation guantlty FRASL ALD
ELD Avte Binck identlfier FARS PID
B3 Ivie Bucket =ize FRESH RKS
BLH Bykte Black l=ngth FRESH [3LN
BLZ Word Block slze FABSW BLS
L. Longward Contaxt FAREL CTH
D= Word Relault File extension guantity FALSY DED
DEv Longword Deyize characrteristics FARZL TRy
DRA Longward Default file specificatslicn FAAEL DA
Ekring address -
s Byts Defanlt [ile speciflcatian FAESE TMS
string slze -
Fac Byte File acress FALERE EAC
B langward File specificalion string adde. PARSL FNA
Frs Byte File specification skring size FABSH FHS
FoE Longword Filg=processing optlons FABEL FORE
F52 By Le Fleed control area size Falsa rEz
IFI Word Intarnal Eile identiEier FABSW IFI
MEHN Longword Hame Dhlock address FAESL MRH
WRE Wored Maximum recoard size FARSW MRS
HAM Lengword Hame block address FRISL naM
JRG HyLe File arganizatlon FABSH DRG
HAT Byeae Record attributes FAE 53 AT
HEM By te Hooord formak FAE &3 RFM
RTY Bvta detrieval window siza SAEEIR RTV
50C Longword gpooling device characteristice FABSL SDO
SHR Bvte File sharlng FABSE SHX
575 Langword Commlaticon status code PRI GL STSE
BTV Longword Status values FARSL BTV
Xap Longward  Extend attribute blaock address FARSL XAR

4-f5
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Examples:
MACRO-32 mrEample:

FaR o BLOCK] ¥FEAR

BLISN-32 Example:

DL

FeR ELNCE T $FAR

DiMH= v EXED»

PROGEMNM

STROCTURE

FacsRlGzs -

Fild s F ILE.HAME »

MACERDS

FHG=FILE_naME.GTLIE

LFRC=GET »

FHM="EVX¥Z.DAT I

4

e

-
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$FAB_INIT
$FAB_STORE

The $FPAL STORE and $FAB INIT macros can be

flalds at run

time, The $FAR STOEE macro

programs.  The SFAB INIT maceo is used  in
Refar to the discussisn of bEhe 5944 macea

FAE [{elds.

MACRO=312 Format:

SFAE STURE

BLISS5-3Z Format:

$FAB TNLT

ClA=detanl t-namc-address, -

unsed Lo load

Fap

iz used for MACRD-32
BLISE-32 pragrams.
for & description aof

ONM=<defaul t-namne-£ilespecr, —

DNS=rlelault-=tring-5lza,-
FAC=fac—param, -
Fod=fllaname-address, -
FM=<[f lename~filegpacs, -
FHNE=%ilename-string-zize, -
EOE=RW0, -
FEEZ=hreadoer-size,—
XoZ2=xah-addr

[(DHA=defaul t-name-addrass,
bMi="defaul t—nam=—filespres!
Dhtedelaule-string-size,
FAaC=fag-param,
FrA=filcname-address,
FM="Filename-tilesooct,
FHS=filcname-atring—size,
FOp=AWD,

FhEZ=header-size,
AAB=xak-zddr] ;

Refoer to the discussion of khe $PAR macen for dascriptions

input paraceters.

All parametars are aptional.

ot
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Examples:

MACHO=32 Example:

$FAB_GTORE FHHT<FILEL1.DRT>e -
XHBe=XAaBFHC ARBDE

BLIGS=32 Example:

SFARLIMNIT (FRM='FILEX.DAT"»
FOP=KWC
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$DS_DISPATCH

The 508 DISPATCH mecre genelates  the dlagnaostic - orofram
"dispatch table.” This table contains the starting addrosces of
all tne tests., {These addresses are placed in the table by the
linketr.] The VLS uses Lhe table when dispatching eontrol te the
bkasts.

MARCRO-32 Format:
$DE_E' ISEATCH

BLISS-32 Format:

D5 DISPATCH;

Hotes:

t. In BLISE-32 programs, +he FDE DIAPAYCI macra muaat ke ﬁ]acef
fefors  Lhe 305 HEADAR pacro. (Refer to the temzlate in
Appendix AL

Examples:

MACRO=37 Fxample:

TR NISFATIH

BIL155-32 Example:

LS DISFRTLN-F

4-73
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$DS_HEADER

The 5D3 HEADER macro generates the diagnostic program headee.
The header nust b2 sltuwated so that its starting address Is
wirtual Hl2 (28E hexadezimall}. [The diaghsstic orogram may oot
nze address space below the header.)

MACRO—-32 Formst:
05 HRADER <prnamer, oWV, [updata]l, [runit]

ELISE-32 Farmat:

05 HEADIR (FHAMD="pnamc', REV=rav, [UFDATZ=update],
[(MUNTIT=nunit]];

Frame
Character ztcing representing the pregram's nome. This  string
is displayed on the user's terminal when the program is
etartsd, Wate: In #LISS-32, Lf & ('] charackter iz to be
inclnded in Lhe string, Lk muse bke  lpcluded twice, 22 In
PHAMA=TMARY''S PROGLAMT,
Tha skring shwuld sontain the Collowing informabion:
s The program's name [(BYEAD, EVRAD, and S on]

@ The progtam's lewel (£, 2R, or 3]

# The type of program [logle fest, functlon reat, or
gexercisaer; ses Chapter 1)

» o types of devlees Lhat the regram can test
ReFar 2o the examplaes helow.
Trew
Mumaric wvalue represcnting the program revision lewel.
dpdate

Memeric walue repre3enting  the pregram patch  level. The
detacit is 9.




nunit
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Humerle walue rapresenting the maximum number of deviee units

that

Hotes:

1.

Example

cah be tested by the program. The defaolt 1= E.

Refer to the templates 1n appendix A ko determine the ewact
location of the $DS HEADER macre in  relastien Eo other
macres appearing in the program. The arrangement of macros
depends on  whethar the program is written in MACRD-32 or
BLISG =32,

MACRO-32 Example:

F+TIE _HEf
i+ Yy
REWL
i LI

BLIZ5-3

$OS_HER
{FH

RE

W

N -

ME = <EWKYY - LEVEL 3 LOGI[C TELT FOR X¥¥YY DISE COMTROLLER:»
= 1. -

IT = #

2 Exanple:

BER

RHE = “EVFYY - LEVEL 2R FUNCTI{N TEST FOR YYZZ TAFE DIRLVE- »

V=1 - )
HIMF = 1&)1%
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$DS_PAGE

The 305 PAGE macke is used in conjunctlion withk the 3D5_BGBTTL
manra. If the 505 PAGE macro with a nohZeto argument is pvlaced
lmuediately hefore the 323 BBETTL wasto, the follawing acktions
will taks places

1. Printing of the $DS BBTTL «all ln the assenily listlng will
ng suppressed, but the expansian of the SD5_S3TTL macro
wili he printed.

=, The snhtitle will appsatr at the top of a new Dage.

‘‘he result of thase actions {3z that the LSBTTL sStatemznt
accompanying  text generaked hy the 508 _SETTL macrs will appsar
At Lhe tap of the next page in the assembly lisking.

MACRO=32 Fermats:
3 SBTTL num
BLIS5-32 Format:
Hat supported Eor BLISS-32.

1 LhIL

Flag indicating whether or nab the subktitle generated by the
t0s SETTL mauro should appear an @ n8w page. I¢ this value [=
@, Tne subtitle will appsar on the current page, and printing
of  the $D3 5GTTL macea call will be gupprassed, I1f the value
fg nonzers, a new page will be =tarvked. Tha subtitle wWiil
appear at Ehe tem ofF the mew Bage, and prinktlag of the
D8 BBYTL macro call will be suppressad.

Example:
3 DTN M E T
mOE UATTL SHINTASMED Y TREET R

L-TH
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SRAH

The 3RAE macrto i3 used to allocats an RMES Tegerd access  black
(AAB) At program  compilation  time and,; optinenally, to 1oad
values inte the variocus fields within khe RAB. &on RRE iz a
data acruckure that 1s reguired faor performing flle management
aprrations using RMS., FRefer (o Section 3. 15, File Managemant.

THis descripticn anly discusses kAl Fiaids sapported” by VDS
AMG, Faor a dlscussion ofF WA Rﬂb—aupnavtad ElF]dq, :efer En
the VaxX svME MG Referencye Manual

Besldes ailocating the AAB, the $RAI masto slsa daefines symbals
For aach RABE ficld. Symbols are oE the form
"RAdsdatatype_fieldname,” where "datatypa® is  a data kyne
specifier listed in Table 5-1. '

MACRO-32 Format:

BLI

BET

7 AH

FRAE BRT=bkt-cade, -
FhB=fah- adf‘rr:'_-»_-,
RAC=rac-param, -
AHEB= HEHﬂFE butEer-address, -
BOF=Ez3,
UBF=uzer-huEfer-addross, -
USEZ=user—-buffer=sjiza

35-37 Formak:

FRAD (BET=hbXt-rode,
Frd=fab-addre=ss,
RAC=rac-oaram,
RHBE=hcader-tnffor-address,
AAP=E1,
JBEF=user-bulfar-address,
0S¥ =user-hyufler-siza):

= bEi-code
Buckst code. Us2d only with 5lock I /%, Should e loaded with
the number of The flrst virtual block that iz Lz be read b} the
SREAD service, [2 B is apecified, eeading will begin at  biook

4 Ffor the Elrst 5HEAD, ot at the biock pointed +a hv the
internal "hoxt hlaock pninter" [or subaeauent SREADs,

= fah=aldress

fddrasa of the FASX describing the file to he ancozaed.
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RaZ = rac=23rdm

Record access moede. I[ndicates the type of access to be used In
retrieving recards from the [lle. Walld walues are

1, BED - Sagquential recard acsess.  This is the default.
2. APA - Randem access by record's file addresa IRTAY .
HeFer to Section 5.14.6, fRezord Procesaing, and Hote 2 below.
RHE = headcr-hbuffer—addrecs
sddreas of buffar to store record header buffer. fsed anly for
flies consisting of wariahle records wilkh fixed-length conternl.
The SGRET service will lead  the raccrd's  header inte the
specified huffer. The size of this buffer muslt match the sizz
speclEled by the FSEZ field of the FAR,
ROEF = BEID
aleck IA0.  nly meaningful i€ BRO was scb im the FOP Eield of
the FAE befopgpe S0PEN was iszued. If so, then setlbing Ehe BT
recsrd prooessing optisn will  cnabls receord orocessing  and
biack processing Lo ke mized.

UEF = uszer-buffsr-addraess

address of 3 buffer to recelve recoed L[obohed BV SEET ar ‘'»lochk
fetoched hy $READ. Buffer slze is specilied with USZ.

NS = user-buflfer-slze

Slze (number of bytes] of buffar pointed to Iy UBF fleld.

Hotes:
l. BAcad-oOnly RADR Fields

Tha [ollowing RAR fields are not loaded by tlhe oDrogrammetr
uider WDS RMG. They are Filled Io oy BME sorvices, ared may
he tead after the service has compleled. (Some of these
Fields are read/write in VMES RME.]

a BID = 2lock identifler field. Tderntifles the hlock as
a RAZ.

e GELH — Bloek iength fleld. <Contzins the length of  the
EAE.
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[l — Intornail stream identifier. RAasuoelates Ehe BEBE
with an FAal.

FEF - Contains the address of kHhe la=t recoard reard.

REA — Record's file address. File addresazs aof lask
record read. See HMWole 2.

REZ = Lergth, in bkyktes, of kthe lsst rocord read.

B8 - Complekblon sratues cade field. RMS Services  lgad
Lhles  f£ield wikth a success or [allure completion staktus
before reburning ko the zaller of the service. The
conpletion  status code 13 als=o pazsed to the caller in
Rad.

STV - Startus waine Fleld. dometimes used to  pass
additional status informaczion from 4 Serw ice to the
caller.

Hocord®s Flle Address (3FR)

After a sugcessful SGEV vperation, the File address of thre
tecord  read  Ilnko memary 13 stored In the 2FA flald.  The
program can extract Lhils Zleld apnd stare 1t slsawhore  in
MEMGEY . Then {i[ It &3 laker necessary £2 re—read the
c2cerdy Lhe progrsn returns the cxtracted  adZress e e

nFaA,

gets  Che record access node  to randem—-by-RFA [y

senciay #A%A In RAT) , and i=sucs ancther SCET.

Th=

RFA field is 312 byteés long. There are  twe ways Lo

reterence the ficld:

L.

RALDSW BFA {5 the Eleld's offset lotn Bl ET=1R
RARSG RFA ia  Lhe field's slse, Thus the field may he

copled as [ollaws:

MIOvAaL REBELE; 3E
MOVE 3 UH&JES_RFA, HEB$W_HF&[HH}, ShWE RFA

BAGSLRFAP 15 the pffget of Lhe fitac longward oE  the
ﬂlx—hytﬂ fleld, Hﬁ3$ﬂRth ls the afFset of the lastk
word of the Zleld. Thus the ficléd may  he copird as
follows: :

MOVAL RR3IBLE, -2
Mo, RAH$L_RFEE{DH). ShVE TSA
Mo HAEEW_HEA4(RH}. BhWE REA 4+

Tahle 2-¢ 1iarts all of the RARB Fieldn.
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Tahle 4=-2 RAB Fields

Field and

Keyword Field

Hame Bize Begoriptlion 0ffset
BID Eybe Black ideptifier RABSE BID
BET Laongwatd Eucket code RARSL BET
Ly Byte Bioek length RABSE 3LH
CTX Longword  Context AERSL CTX
FAE Longwerd  File access block address RARSL FAR
ISI Wored Internal stream identlfier RASSW 18]
KB F Longiwo rd Kay buffer address RABSL KARF
ERF Byte Eey of refarcnce BAREE KRE
M0 Ryte Mulelblock count ahBESE MBLC
MEF Byle MultibufEfer count REAS2 MBF
FEF Langwaord Frompt buffer address RABSL PEF
F5i Byte Prompl buffer siza RABSE PSZ
RALC Bvta Recotrd acoess mode AR S3 RAC
HEF LongWaerd Record address RABRSL [EF
AFA 1 words Record's file address RARSW HFA
HH2 Longwstd — Recerd header hbuffer RABSL 2HE
kOP Longwored Record-processling options RARSL ROF
HEE Wz rd Recnrd Slze HAEW:“FEHE.
T2 Longward Completian status cade RAEZL ST®
STV Longword Gtatus walue RABSL STV
57a wWiotrd Low-order word of status walue RARSW STVA
gy Word High-order woerd of status valne BARSW STV
THO Ryte Timeoubt pericd RARSE THMO
UEF Longword User record area mJdress MAE$L_URF
UGZ Wored User record area siae Ra3 W _HUEE
Examplas:

MACRO-32 Exampio:

GIUFFER® . BLKE BO

HPF_SII = . = BITFEH

F43., FLOCH ]

£1°4%H  FHM={INFILE-BAT>

EaE_BILACK:

1Rak  FAB=FA&R,BLGCh: -

& =5z

UEF=BUFFER®

(H3T=RUF .SLZIE

4-8A
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BLIBS-32 Example:

(R N T
GilE PO = Sis

N
EUFFER DOMECTRR (RFF_SIZFEs EYTED:
FAGBRLCKE © %FAD CFNM="FTIZLE1.DAT“ 2=

FAB . GLOCK FRAR CERR A _BLNOCK
al=aE
VEF=RUFFELR
WO ie=BUF _STIZZ0 s

4-81
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SRAB_INIT
$RAB_STORE

The SHAE STARE and SRAE INIT macras can be used +to 1oad RAEB
fialds at run tlme. The 5RAB STORE macro is used for MACRO=-32
orograms. The SRAB INIT macro ls wsed in  BLISS-32 programs.
Refar to the diacussion of the $RaAR macro for a dessriptlon of
Rad [ialds.

MACR{=32 Format:

SAMB_OTORE AET=bkL=code,-
FARB=Tan-address, -
RAC=rac=param,—
El2=header—-Duffer=-address,—
ROF=EIO, -
ORF=user-buffer-addres=a, -
UE€=uaar-huffer—-=size

BLISE-32 Format:

SRAB_INIT (BERT=*bkt=code,
FAB=fah-addrazs,
RAC=rac-param,
RHE=h=sader-buEfer-addrass;
ROP=BIC,
DBF=u=ser—buffer-address,
VS5Z=usec—buELur—-sizeal;

Refer to rthe discussion of the SAAE macro For  descriptiona of
input parametsrs.  All parameters are aptional.

4-84
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Examples:
MACRC=32 Example:

RUF_STILE = 00
IW_HUFI +EBLRB EBUF _SIFE

FRARETORE UEF=TM. FLUFr -
NHZ=¢8UF _SIZE

BLESS-372 Examplo:

I nCal _
EHENFE P WECTIR [50f BYTEDS

FREAR_INIT CURF=THMERF, HEZaDNF. BIIz1s
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$DS5_SBTTL

The SD5 SBTTL macro should be used at the beginning of  each
test and subtest, Tt will percform the fzilewing functions:

# It wlll generate text ocontainihg the test  and

subtasl

numbers, along with the contents of a programmer-specifiad

character string. This text will be included in a

SEBTTL

MACRO=-32 statememb, and will alse ke displayed on the user
tarminal when the test ot snhtast i=s enkeved and  the VDS

Canteol Flag TRACE i3 set.

» [f the macro iz at the beglnolag of 3 Lest;, a new

Pragran

gectiosn  [LFSECT) is assigned to the test. (A subtest will
bz included in the PSEIT af tAqa test to which 1t Bolionas.)

# The code aF the test or subhtest wiil he allgned  as

gpecliiicd ky the programmer.,

MACRO=-32 Format:

F0B BBYTL ascil, [align]
BLIBG-32 Format:

¥ot supported for BLIGS-32.
Asgii

Chzeacter string representing text to be used as
sybtitle and to be displayed when ¥WIE TRACE flag ia =et.

align

D ram

Degsircd program Sesbtion aligoment for  the test or  subtest.

Ygasinle walues are 3YTI, WIRD, LONG, QUANT, PAGE, or an
from @ ko 3, If an integsr 15 zpecilied, the pRezt will
at the next addereszs Lhal is a maltizle of twe raised
puwsr of the inteqac.

integer
start
ks the
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Notes:

l. The D5 5BTTL macto should be used in conjunctlen with the
YDE_PALE macro.

Exanple:

$D5_SLITL -
wl Tk = B¥TE, -
&#ECTY = -READNASWRITE SWAF DATA TESTH

L
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$DS_SECDEF

The 305 ZECDEF macre 1s used to declare all of the names of the
test sectigons ([see Section 3.8.31) of Ehe dlagneostic predgram.
Thizs macro must agpear In every sSourca moduls  that c<ontains
Lests. The macre 15 used In coojunction with the 5D5 SRECTION
MAC LD .

MACRO-32 Format:

%03 SECDEF a, [h, o, 4, ¢, E, 94, b, i, j, k, 1, m, n, o, p]

BLISS-22 Farmak:

05 SECDEF {a, [b, o, d, &, £, g, he 1, J+s ks 1, my 1y 0, Bl);

a, b, ..., o, p
List af frem 1 to 1% test sectioh names. This iist must he
identigal to the list included with the 505 _SECTIOM macro, =ven
if the moduie in whish the 505 BECREF macroe 13 being placed
doez nok Include tests belonging to every listed =section.
Motesr
1, The macco automatlsally includes the section name NEFAUFLT
at the beglaniay of the section name 1ist.
Examples:

MACRC—-32 Example:

$FNS_SECNEF REAJTESTE. WRITETEHTE, LEEKTEINVE

BLIZ5-3Z Example:

$05.SECDEF (READTESTS: WRTTETEZTHs SEERTESTSM

4-26
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$DS_SECTION

The b5 SECTION macroe IS used ko declare all oE  the -pames of
the test sestions [See Section 2.B.3) of the dlagnestic
program. Thig macreo must aprear in the source @ module - Ehat
containsg  the S0F HEADER macro. The SD5 SECTION macro 5 used
in conjunction with the $DS5 _SECDREF macra.

MACRO=32 Format:

$D& SECTICN a, [h, «, dy, =, £, a, h, 1. j. k, 1.
Me Ny o, Pl

BLIS5=32 Formak:
SDE_SEETIDH [a, [hr oy Ay &, £y g, be 1y Jf ki 14
My Ty Oy P11i
a; hyoee,so, p
Liat «f from 1 to lg tast sscktlon npames. This 1ist must be
ldentieal to the lis=t included with Lbhe $DE_SEGDEF macro.
Motos:

l. The macro auktomatically includes the section name DEFAULT
at the heginning of the sactlon name 1lst.

Examples:
MACRD-32 Bxample:

O EECTION REﬁﬂfEéTbr H*ITE+EETE: SEEKTEETS
BLIGE-32 Gaiampie:

£ BECTYOM CARANTESTSs WRITETESTS: SEEKTESTS!
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SDS_STRING

The FD5 _STRING macro wean hbe uased e generate a  gquadword
descriptor  (see section £.3) foy a given character striog.  In
MECRO-32 prograns, ASCIC and JAGBCIA formats for the =string may
alss be generaked. This enablaes the prograngct Lo reference
the seme =tring in any of the three formatks.

MACRO-32 Format:
503 STRING <text>, [lahell], [labell]

BLIS5=32 Format:
D5 STRING ("text’);

Leds

Character stelng for whiechk a Jquadword Jdescriptot
construclted.

]

ta he

P

lahell

Labal En be placed at Lhe JASCIS constructian ofF Tthe character
5tring. {Thiz parameter may nokt oe teferenced Ly keyward.]

lakel?
Label Eo ke placed at the ALSCIE construstion of the character
gLring. [This pAarameter may not he referenced by Keywoerd.)
Motes:

1, The quadwsrd descriptor will ke contructed at  the current
FT., It may bke accessed hy mlacing a label at the macre
call, as illustraksd in Ehe exampie.
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Examples:
MACRO=-32 Example:

iMsdi. . L&EEL:

g _STrING — ftCrezte descriFrtor For strins,.
#THIS I35 ¥ MESSAGE.:» -
KSG AR s - ilnclnme label Fopr &R0I0
PESG_LAZELY ilnclude lzboel far (AGCIE

BLISS—32 Fxaanple:

BRI
FEd L AR — SUS_BTRINE (THIS 1'% A MESSAGE, 3

4-149
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$XABFHC

The SkARFAS will aillocate the File Header Characteristics

Extendod Attribute Block (FEC XABRY, whirch is an optionazl

data

atructure used by EME. IE the FXABFIC wacto I3 used, and 1if a
polnter tao tho FHD XAB is specified in the FAE, then the SUPHN
gdperation will loadg Ehia Flac XAH Wwith file haader

characteristics obtained from the header of the file that

apened.

Wi s

Besides allocating the XAE, the 5XAB macro also deflnes synhols

] 4 cach MABE £irld, Symbols are af the
£ABSdetarype_fieldname, where “datatype" iz a data
sppelilfler 1lisked 1a Tabkle 5-1.

MARCRO-32 Formak:
SMABFHC

BLISS=32 Fgrmat:

SKRBFIC ;

Notaes:
1. F[FHT XnB Flelds

Foilowlng are tEhe FHU XAB fields filled idin by VDS

form

(YT

R .

Refer to the VAXAYMS BMS Reference Manual for fields fiiled

in by YMS Rn,

s A&TR

Record atkribukes, Same as RAT field of FAB.
» FELN - Lan3th nf the XiB.

« OO0 - Type of XABRB. [Only FHC XRBE type is allowed.)
# [2FK - Virtwal bDlock numher o2f end-nf-file.

& FFE - First free byte in end-nf-file block.

# HSEZ - Flzed lengkth control header slze. LDame  as
field of FRE.

# LRL « Longest record iength.

| 1
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& MA? = Mawimum record zife. Same as MRS Fi«31d o~f FAR,

» AF) - File organizatleon and record Eormat. Tombines
ORG and REM fields of Faz,

» SN - Starting block rnumber of the file 1f 1t I3
contiguous; otherwise Field 1Is K.
Examples:
MACRO-312 Example:
saR L RLOCKS: & X aBE ML
BLISS-312 Example:

L Al
K LRLITEE X ARFHCE
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SDS_ERRNUM

The 505 EHREMUM  macre i3 used  in conlunction with the
502 ERRwxxx [ macras. IE gqunaerates executable code that will
dynamically load the "nur™ argument of the argument 1Fst
creatad by the $DS”ERHxxxx_L macro.

MACRO-3Z2 Format:

$DS_EREHUH labhel, [num]
BLISS5-32 Format:

wo L Supportad £ar BLISS-332,
label

Address of the argument list generated by the SD5 RERxwxw L
NMalEd .

TLam

Zrror numbker. [Z a2 walue is spocifisd, the value will he u=sed
as the "num® parametar in the argument List. Tf a wvalus 13 not
sporeilied, the current assenbly—-tiwe error nunher 1z used.
Hefoer ko the descriptlon of kthe 535 ERRxxxy system scevices for
an explanatioen of rthe assigoment of errer numbers at aszenbly
time,

Notas:

i. Using the 505 CERRxxxx L macrs ko oreaks an argument  1isk,
dynamlcally altering  the error number with the 505 ERRNUM
macra, then ealling the error service with a 505 ERBxuxx G
2all hes a diszdvantage. It 1s difficult £z relate A
spenific  erroer  message, displaysd at ron-time, &2 A
epecifiz  paint in  the program listlng besadse the error
number ia npat eyplicitly specifiad A A TaTte artgUment.
This may orf wmay nobk be a problianm, depending  ob the
pragram’s use and USers.
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FROGERM STRICTURE MACROS
Example:

ARG ILTETE
0L ERRMARD_L

: illecliire nerd error =rd. Lligt
U ET = LOG_UNITe -

MSGRIR = HARLD _MSGEL s

FPRLINKE =

HaRD_RTHI1x
"1 = CSR_REG

4

$FS_ERRMUK ARG.LIST

ifult error numioer in er@s list
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4.5 FROGRAM CONTROL MACROS

$DS_BCOMPLETE - $DS. BNCOMPLETE

The &$DS BCOMPLETE and $D5 BHNCOMPLETE progrem control macroas can
he used to taSt the return status of a system service {or any
routine whieh returns a status code In RA) and Dpranch 1E the
serwilca's speration was "oomplete" or "incomplekal.®

MACRO-32 Pormak:

DS BCOMPLETE adr
DS BNCUMPLETE adr

BLISS=32 Formakt:

Wot aupperted [or BLISS-37, since testing BB is Implieit in the
language., See the example Dolow.

aar

AdAre=s to whleh to kranch if cested condltleon 13 =zatisfied.

Hotes:

l. For all orrsr status codes, bBitr B Iz olear. Therefora,
thean macras aimply genscrake the Eallowing code:

SD5_SCOMPLETE - ALBE B4, adr
$05 BNCOMPLETE - BLBC RY,adr

2. 1If an erreor staktus code iz deotected, the contents of RA
ehould hbe compared with all error ooedes that could possibly

he returacd from the service {or other) roubine to determline
the exact nature of the error.

Examples;

MACAD-32 Example:

B L GET RIS # RETANGR: PRYSADDER
#05 _EWCOHRLETE ZAD_EUF

BLISS-322 Example:

IF 25 H9TRUF CPAGEMT=2Y THEH ...
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$03_BERROR - $DS_BNERROR

The 5D5 BERROR and 3508 BNERROR program  cantral macras  can he
uged ko test the return stacwse of a svatem scrvice {or any
routine which returns a- status cade in REBY and branch if  the
sarvice's oparation was in error or was error-free.

MACRO=32 Formak:
§D&_BERROR ady
D& _BNERROR adr

BLISS-32 Format:

Wot supported for BLIGS-32; =slnce testing RE 18 1lmpllelt in the
language, See the example below.

adr

Aﬂdruss to which to branch if tested condition 15 sarisfiad.

Hotesg:

l. For all error status codes, bit 0 ia .clear. Therafare,
these macros Slmpiy generate the following code:

$DE_BEHHDR - BLEC RA,adr
$05_BNSRROR - ELES RA,adr
2. If an e¢fror =status code {3 detecked, the contentz of RS
Zhould be compared with all error <odes thabt pould possibly
be returned from the service (or ather) routine to determine
Liwe exact natucre of kEhe artor.
Examples:
MACRO=32 Example:
T OS CGFHART LG _UNT T &R
205 GHEREGER 100
BLIEE-32 Example:

IF HOT #05% 3FHARLD (UMIT=.LOG_UMIT: RETADR=ABDR1} THEHW ...

4=05
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$DS_BOPER - $D5_BNOPER

The 5D3 BEOPER and 505 BNOPER macros can he ussed to determine the

presence of an aperator {useer) during program executlon. (The
presaenca of a user 13 indicated by the condltion of the VIS
aontfksl  flag OPERATOR.) These mnacekos can be used bta control

whether certain portiovns of the program are executoed only 1T A
user I3 present. 5D3 _BOPER wlll cause a branch 17 the QPERATOR
flag is set, snd 505 AWOPER will rause a branch 1f the flag is
clear.

MACRO-32 Format:
0% BOPER adr
SDE_DBWNOPRA adr

BLISS=32 Format:
Hot  implemeoted far  BLISS-3E. Clrect reference o f thi
corresponding VDS econtrol flag, as illustrated in Che example
balaw, L3 recommended.

adr

address to which £tz bhranch if the teatéﬂ condition is satisfied.

Exanples:

HACRC—12 Example:
ETis HEDRPE R Liay

ALISS-32 brample:

¥ L HSR$V_GFPER THEM BPEGIM ... @RI




VLS MADROE — PROCREAM CONTROL MACROS
$DS_BPASSO - 305 _BNPASSD

The S05_BPASED and §DS_MHNPALS® program conbrol macros  can he
uaed within the initializatlon code to determine 5f the current
pass through the inltialization code 1s the first ohe. It is
olten necessary to perform certain operatlorns the first time tho
inftlalleation code fs executed that should not he Tepeatsd  on
subsaquent passes through  the Inftializatien oode, =uch as
initlalization of run—-time wariahles, ([t 1z helpful to  think
of Ypass 8" as the executlon that takez place hefors the Flrot
paas through the tests ocours.)

SDE_BPASHE will cause a branch Lt the current omes through  the
lnitialization noode is the first cre. DS RNEASEA will capse a
branch if the current pass through the dinitialization oode i3
nat fhe first onae. These macros may aonly  ho usad in the
initializatlon code.

MACRC-3Z2 Format:
$DE_EPﬁHEﬁ adr
SDE_EHPAHEE adr

BLIGSE-3Z Format;
Hot implementsd for RLISE-32. Direct reference of Fhe
correaponding  WDE  eontrel  Flag, as illustrated in the exampl e
baelow, 15 recommended,

adr

Address to which to branch if the ktested gonditicon is sariefied,

Exanples:
KACRO-312 Examples:

FLS. _BRAASED k3
FLE.LEFASHED 3551

ELIZE~3Z Example:

IF +LErR$V FRELO THEW ZEGIN ... END;
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$DS_BQUICK - $DS5_BNQUICK

The 505 _BQUICK and FDE_BHQUICK program contrknl mecros  acan be
used to determine I{f the VD5 control [lag QUICE has been =set by
bhe progcam user. The 308 BOUICK will cause & hranch If the
QUICE f£flag 18 set, and the 505 BHGUICE wlill <ause 3 branch 1f
tha [lay ig clear. IZ the flag has heen set, the dlagnostic
program should execute only the porticns of cpde decmed
appropriate to the "guick™ mode of operatien. :
WACRO=32 Format:
505 BOUICK adr
S05_SNQUICK ade
BLIESE-32 Format:
Mot Implemented for BLIGS-32, Direct teference ol the

corresponding VDB oonbtrol  flag, as filustrated in the oxample
below, is recommended.

Address to which to branch if the tested condition i= saktislied.

Examplas:

MACRC—32 Examples:
ENS_Bau Iy TAG]
ANGLEMPULICY 1008

BLISS =32 Example:

IF JDEATY.QUXCE THEM BERIM ..+ ENDF




WIS MACROS - PROGRAM CONTROL MALROS
$05_CKLOOP

The 3D3_CKLOUP progeam  conteel maceo ia uzed ko expllicitly
specify the uppor bound of a progqram leop. It 13 used when *he
implicit upzer bound provided hy a3 305 _ENDSUB  ar SDE ENNOTEST
macro creates a loop that i3 too large to be w3alol. 4 detailed
discussion of program leoplng, including  the uwse  of the
5D5 CELOOP maces, is provided in dection 3, 1R, Laaping.

MACRO=3¢ Format:s

505 _CRLADP lanel
BLISE-3Z Format:

Mot sopported for 2LISES=32.  Hea nota 2,
label

address af  Tnop's  lower  hound. AZter the SD5 CKLOOP is
awxacuted, programn  flew krancies ko thi= addresa.  The address
musk be lower than the locaticn of the %05 CKLOOP macro, bot
ilgher than the most recent SDS_WGNTEST ar $DS BGNSUB macra,

Hotas:

1. If 3D5_CELOOF pacres are 03e? in A Eest  khat doea  nnt
contain subtests, rhe D05 CELOOF pacros may be placed
dnywhers within the test. For tests thal contain  subtests,

Lhe $D& CEL2OPR macros must 9e placed wizhin the subtests.

2. Tae ZDS_CKLOOF has ot been  implemcnted  Sar  BLISS5-32.
Haowever, prograns wrikten in BLTS8-32 fand MACRO-32, [For
that matter) can doline snfigicntly  =mall Drofgram laoops
with Judicivus use of SDE_BGNSUSE and 0S5 ENDSUR macros.

3. The SE_IHLGOP system scrvize may be umed inzide the bounds

2L a ioop ta deterwine whether or not the laoop is aotually
oeing execoted,
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Examplea:

F+105 _RGNGLUE

LARP_GEME

UMTT=LOG_LIK]1T s

Lol EREHART

F

LOgF _BGN

o] k= e ] ]

L]

GHS_ENIELR

4-1196
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VDS MACIOY — PROCRAM OONTAUL MACKOS
$DS_ESCAPE

The (D5 ESCAPE program contrel macte can he used to axit from 3
btest of asubtest if a hardware failure bas been detected From
within the test or suhtest, IL the Failure 22 reparted  gsing
ohe vl the ervor reporting macres {$03 ERExxxx}, and [f
SLE BSCAPE ls =xecuted before the next 508 ENDSUR ar 505 ENDTRGT
macre is  encountered, then program contrel will Sranck to the
next S0H_ENDSUZ or $DS ZNOTEST (whichaver 1is Specliied).

MACRO=32 Farmat:
$DS_ESCAPE ardg
BLISE=32 Format:
Mot supported L[or BLISS5-32, fec Note l.
Arg
Indicates whether program eontrol should branch te nrearest
5DE ENDSUBE or nearest 508 ENDTEST, The acqument @may he elither
SUY oF TGEET.
Hotes:
1. For programs written in 2LISS-32, similar functionalllty can

ke oosbained by follewling the $DS5 ERRaxx macro with a LRAVH
Statemenkt, as shown in the example below.
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Vs MARCROS -

Examples:
MACRD-32 Example:

TRE _BGNKSHE

-]
3

05 ERRHARD
FNS_ESCAFE

DWITALDGE. UNTT s
NLe

i
DAL ERDEUR

BLISGS=3Z Exampie:

AT LRGMEUERS
GLLES S BELIY

F

$TE_EREHARD_S (UNIT=.LOG_dMIF:
ANy SUBIEs

ey

RIS _ENDSUES

4=1g2

PROGRAM CONTROL MAURADS

HEG&DR=HEIMSGEI, PREINK=HRDR TN

MSHGADR=HRIMEIiL FPRLIMK=HRORTMHIFF




Vb MACROS - DROGEAM CONTROL MACROS

$DS_EXIT

The $DE EXIT program cohntrol macro is wsed to uwnconditlonally
branch to the end of che currently executlng program seqment.
Exlts can be made from any of the following:

+ AN Lest

+« M subtest

. An interrupt service rouktlne
« The =summary routine

W Ly b 2

MACRD-32 Format:
505 BAIT arcg
BLISS=-32 Format:
Bot supportkted for BLESE-3Z2, See note 1.
aryg
Indicates progeram aesgment Lypo. Valld arguments are TEST, 50R,
ELEEY, and SUMMARY,
Hatas:

1. For prograns wrilktkeo in BLISS-32, =imilar functicnnalility can
be ohtained by wuslng the LEAVE s=tatement, as shown 1n the
example below.

Examples:
MACRC-32 Example:

+NE5_BGHSRERY LERV_FETH

-+

TG SERY

4+ A T v e
o
[
-

$L5_EMQSERVY
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BLIZSE 32 Example:
FOR L ERNTEERT
YalBLRY
BEGIM

PEANME FELORLELs

Rk

LS I NITES T #

— AROGHSAY OONTIAOL MRCRDE

4-1a4




VDS MACEOS - EYSTEM SERVICE waACHOS

d.6 SYSTEM SERVICE MACROS

4D5S_ABORT

The Abort Prograim or Test service can ke used to stop executian
at either the whale diagnostic program or just the curcenok
test, If Lno program ls aborted, 2 system Service Is  called.
This service will exccute the program's cleanup code and return
control to the VD8 command  line Iotecpereter. If only the
current  test 5 abarted, the test is exlted {with ap RET
Inatruection) and the next selected test i5 calied.

MACRO=32 Format:
SDS ABORT arg
(o auEfix.)

BLISS5=312 Pormat:
S5 ABORT (AAG=arg);

arqg
'"PROGRAM' &p 'TEST'. If 'PROGRAM"' 13 specified, ther the
Programn will &e aborted. IE£ "TEET' is specified, the currtent
test will be exiced {with an RET Inskrocticon) and the pext
Salactad zest will be calied.

Haturn Status:

Mo status is returned, because EDE_ﬁHﬂ4T {TEST) doas nfot
generate a service call and 3D5 ARORT [PROGRAM) does not allaow
Progtam conkrsl to retucn te the dlagoeostic program.

Examples:

MACRO-3Z2 Example:
$0S_ARCRT (FHOGIAK)
FAS_RROEYT <TEST)

BLLIGE-312 Example:
ENS_AEBOFRET {ARG=PROGRAMY:

BUS_ABORT AER2TELTIs
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SASCTIM

The Convert 2inary Time te ASCIL String syskem seevice converts
the contenks of a quadword from Gd-hit fime Eormat Ionto an
B5CLL strina. Thiz 1z the converse of the Cunction performed
by the FBINTIM gervine.

MACRD-32 Format:

FASCTIM % {tlwlen], timbof, [timadr}, [owhkflg])

BLIEZ=-322 Format:

$35C0TIM {[TIMLEM=timlen], TIMBUF=timbul, [TIMADA=timadr].
[CYTELG=ovLELlg] ]

timlen
Address of a word to ressive length of autput string.
timput

address of a character skring descriptor  (See Ssction 4.03)
palating to hoffer ko receive converted =zkring.

timadr

Address of bho G4=hit time walue to ke converted. A wvalue nE B
{the defaaltl! results ian  the currenk  system  time  being
converted. A peditive value represcnts an  absolute " Cime. A
negative walue represents a relatlve time (offset From the
current time] .

TR o N T

Canversion indicater. A wvelae of 1 causaes only  the  Thour,
minute, sszend, and twndeedth of second flields o be returned,
while a wvalue of 0 pawses the FEull date and time to he
Fetarasd.




Return

VD5 MACEDS = EYSTEM SHEEYICE MACROS

Status:z

55% NORMAL

fervice successfully completed,

535 IVTINE
The aspecllled relative tlme is equal to or greater than 14,008
dawys .

Hotes:
1. The ABCII string returned by the service will ke in  *he

2.

format specified in the noter tn the SBINTIM serviceo.

To recelve full absoelute date and kEime, the "timbuf"™ Suffer
length must ze 23 hytes. To regeive the full relative day
and time, the buffer length must he 16 bytas. Speaifving a
shorter huffer langth will cause the returned string ta he
truncated to the huffer slze. This may be useful if, S5Y,
only the abscolute date 15 reguired, and not the time. Ik
[= only necessaty to provide a buffer that can hold the
amount of rthe returned string the caller wishes ta receiva.

Examples:

MACRO-3Z2 Example:

FARCTEN..S STR_LEMGTHy EBUWFPTRr TIME: #1

BLIGE-32 Example:

FALCTIN (TYMLEN=STR_LEMGTHs TIMBUFuRUFRPTR, TIHGTR=TIHE »
CUTFLE=12¢
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$DS_ASKADR
SDS_ASKDATA
SDS_ASKLGCL
$0S_ASKSTR
$DS_ASKVLD

The "ask®™ syskan services are used ke obtain  infsrmetlon  from
the nrogram usec at run time. Witlh Ehese =sarvices, bhe
diagnoshbic pragrum Can

Prompt Ehe user with a message specified hy the programmer
Obtaln kevhoard input from the user

Interpret and walidate the input string

Srore the vaige speclifled by the inoot string

& B B ¥

The Ask for Address (%D3 ASKAMR] aystem ssevice ia used when
the iniformation requesced from the uscr 15 an addresSs.

The Ask for DLata (505 ASEDATR] systen szrwize is umed when fthe
information regueatsd from the wser iz a numeric walus other
than an addrass.

The &azk for L.-_p;_;lj_ga]_ deEpagnsa [$jﬂ_-’-.£”‘:LG':‘L] sv=tam oaordisoe is
uacd P ask  Eoe  user & guestion that can he answered With a
"ves" or "no® response. Optlonally, the caller  <can roamidy
addresses of rontipnes that will autamstlecalily be branched tz of
a "yas® or "no" resoonse.

The ask for Character String ($P8_ASKETR)  system  sScrvice 1=
ugad Lo nbtain  an alphahetic character scring from the usor.
Cpticnally, the caller can also provide a aet of walld responss
skrings. Tha syaten service will compare the inpuet stelng to
the vallid respensces and indicate to the zaller which responsc
was zrowldoed.

The Ask For Data Field (S0 AREEVLD] system scrvice i3 used  to
abLain a numeric walus Fram the aser apnd insert the wvalus lnto
a fdarta flzid iadizaszd by a positinn &pd slze. This ssrvice iz
nsetul Ear  dording  flelids in Jarge data strustures (greater
than 37 hits).
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MACRO=32 Format:

D5 RARADRR x asgadr, dakadr, [rafix],

[2efalt], [unuss=Zd], rexward]

DS MAIHOH - BYSTIM SnHvILK

MACZROE

[1alim],

SD5 ASEDATA ® mugadr, datadr, [radix], [ma=k],

[Lillm], idefaitl, [urusaed}, [exword]

D5 ASKELGOL % mggadr, datadr, [ons]d,

[defalr]

$DE_ﬂEH$TH“x meqgadr, bufadr, [maxlanl,

[waitah],

[Yexter],

SUH ASKVLLD x msgadr, datadr, [radix], Tpesl, [=lz2e],

[Ailim], [defalt], [unosed], [exword]

ELIBSE—-32 Format:

SNE ASKADA (MSSADR=jg3gadc,
DATADE=Azatadr ;
[anldlX=1adix],
[LOLIM=1alim],
[HILIM=hilim],
[MEPALT=delalt],
[EXWORN=exwoedl ] s

S05 ASRDAYA [MECADR=msgadr,
DATADR=Fatadr,
[RADTX=radix] ,
FMASX=mask],
tLOLTM=1ciin] ,
[HILIM=hilim].,
[U5FALT=detalt],
[EXWOAD=axward]};

505 ALELGCL fMEGADR=magadr,

- DATADA=dakadr ,
[FOS=pas] ,
[YEXFER=yaxfar],
[WOXFER=noxf=r],
[DEFALT=defait]];

D5 _ABRSTA (MEGADR=msgadr,

- EUFADR=bufadr,
[MAXLEYN=maxlend,
[Va&L.TAB=vzaltak!,
[2EFADR=3efadrl ) ;

4-1pu
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VIS MAETBEOS o~ E¥ETEM SGERVICE MACRDG

0% ASEVLD (HGGADR=msgadr +
DATRDR=datadr ;
[RADIX=radix],
[POS=pas] ,
[SIZE=5i%R],
[LOLTM=1alln]
THILIM=hilim],
TRREFALT=ccfalt] ,
[R¥WORD=0oMword?: ] ;

morgadr

nadress of cosunted &sCI[ string ts be used a3 user Pprompring
Massae.

datadr
hidress of longword to receive lnborpreted User response ylue,

For 5$D5 ASKDATA, value iz placed in bir pesitlion indicated by
finask.”

Por $DE ASKYLD, walue i=s placed in field indircaked by roos® and
rgiz," where "pos®™ is hit 2[fset Zrom "datade."

For D5 _aSKLECL, walue wiil be placed in one hit, I[ndicated by
"nas." The blt can he compated with PARSNO and PARSYES, d=2fined
in D3 _PAADEF. (¥o = O, yemr = l].

bufadr {$05_ASKSTR only}

address of buffer that will recelve counted ASCII fnputr sktrlna.
maxlen (505 ASHETR only)

Size of the buffer speciffed in "bufadr.® The delault yalae Qs
T2

valtak (5D ABESTR only)

Adcress of table containipg 1151 of strlog pointers. Sea HNote
& for table format. sach tahle entry points to an ASTII strlog
funcadated] that reprosents s walid user response. The systam
service will compare actual wser input to the valld responsas.
1f a malch is found, the number of the table entry poinfinz Lo
the matched string wili be retucned in R1,  If a matsh is not
found, the system service will inform Che user that an Inavalid
regponse  has  been  lssued and  will then reissus the prampt
sesgage. Sce Note 5 For a description of the string comparisan
algonrithn.
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If eals parameter Is O (khe default), no valldatian wiil  Eake
place.

defadr ($D5_ASKSTH unly)

Address of counted ABIII string t» he used as a default  uwser
respense. The default waluc for thia paramscter is F, which
neans there 18 no default user resoonse.

cacdix

-

Radiy in waich the wser response is to be  interpreted. Logal
walues fFar this parameter are defined by the mazre SDS PRADEF,
and conslat of PARS BIN, PARS OCT, PARS DEC, and PARS HEX. The
defzult radix is decimal, exrsept in tho vase »f $D5 ATEADR, for
whizh the delfault is hexadecimal. B

maak {EUS ASKCDATA only)

Magk indicaring the blt pasitions within "datadr™ in whiek the
loterpreted usecr response fhould ke stored. The defawlt valua
i Y¥FIFFEE (fexadecimal), indivating 22 bits starting at  bIk
y.

Pos (DS _ASKVLD and $05 ABKLGCL only)
Bit ocffeet from "datadr," indlraring where interpreted user
tespons: fs ko he  =stored. Sea Note A ifor iegal wvaluea,
Default is @, indicating valus shou?d ke stored starting al bit
R of "datadre." ' -

slze (505 ABRVLD anly)

Hupber of bits in "datad:s” In which interpreted user respsncs
15 to be stored. Range 1s I through 32,

lalim
Mlalmun acceptable value for numeric wser reponse. Dafault i=
miause 2 T2 Lhe 31lat powar, except in Ehe case of 505 ASHADR,
for whicn Lhe deladlt is (un=igned) 4.

hilim
Maximum accepbable walues for numeric usSer respanse. Default is

2 to the 31st powsr minus 1, sucept in the case of SD5 ASKADR,
for which Lhe default is jupnzigned) FFFFEEPF (hexadonipal) .
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defalt

The walde to bhe used if the uwser dess not provide a  response
fuser Just  types return xey) . The default wvalue for ®defalt”®
is ® fwhleh, for  3DS ASKELGCL, 13 eguiwvalent Do 4 "o
response) . If no default ls to he used, Ehen NODRE musf he 2ot

io thr "exword" parameleSt.

Fuf “he 5DS ASKELGOL macro, default walues may he spooified

by

the oynbold PFARSNG  and  PARSYES, defined by the 508 _PARDEF

macEo.
vexrtor (505 _ASHLGCOL only)

Addross to hranch to if user respanse is "yas.® Defawlt 1=
meaning no branclh wili take mlace.

noxfer {505 ASKELICL only)

address ta branch to If user responss Iz "no." Delauwlt s
meanitg no branch will take place.

Unasesd
Besarved for oxpansicon.

REWGT

d,

Ay

The "excepbisn masik." Thiz is a lonaword cmentalolng  "exceptian
Flags." ‘These flags are uzed to moedify the interpretalions of
some of the okher parametars. Symbols [or the exception flags
ars defined by the 505 PARDEF macee. HRefsr to the descriotion

nf that macro for the vowplebe symbel names. The flags are:

4 WNODEF — There is m be no default walne far  the  user

reaponas. In other word=, the "cefalt" parameter 1s to
lgnored.

ho

# ATHF - The argument spesificd for the  "delalt"  parameter

1z the address of & ilascartion contalndnsg the default wvaluo

8 &T_0 — The arjument speciffied Lor the "Talia" parameter
khe address of a ilacatlion containing the low limtt value.

s« ATHL - The argument fied for the "h1lim®™ prrametsr

apan
the address oFE a locatd

By defrult, all flags ars olearved.
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VDS HAIZRDS - SYSTEM SERVICE MACRO:

Raeturn Status:
S5E NORMAL
Service successtully completed.
DES PROGLERR
An incorrect number of arguments was supplled with Ehe aacro.

DSE_THUECATE '

For 5125 ASRETR, the string supplied by the user was too long to
Fit inte the buffer pointed to by "buEadr." The string was

Erunmated in order to fit into the bulfer.

For D5 ASBEDATA and $DE ASKWLD, the wvalue specified by the user
was too  large to fit ints the bilt field spacified by the

fallar. The walue was - bruncatcerd 1n nrder to Eit ints the
specified field. '

Hoteg:

1. 1f the VDS pontrol flag 9OPERATOR ia  glear, and if

Aefault valus has been specified for the promptling massagao,
then the diagnostic program will he aborted. Thus 12 Ehe

diagnostie program is  intended fo ke executed in

sutomated run=time enviroament (Such as APT) . these macros

cannot bhe wsed unleszs deZaulbt walues are provided.

It {2 alse regqulirad that 1f these macros are osed  In the
CEFADELT program section (see Section 3.8.3), defaunlt values

must be provided.

2. If the VD5 ¢ontrol flag CROMPT 1= s8et, the ranges and

default walues far user rasponses will he displayed alcong

wleh the promptlog ozssage.

i, To ensure  that peomphing nesssges are  left-Justified,
proceds sach prompiing message with a CR and LiF.

4, Pigure 4-4 illustrates the formabt of the "waltabh® table.
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a1 ar C
Lrused A

wregfirs 1 ————-- & 570 alvinw?

Strig Mopivibee 20 = et shnmd
N ——
| J

A= - s

L J
— . ‘

rrnlbonter - B= ASCH alri-gH

Te 10
Figqure 4-4 "Waltcah™ Tabls Format

When the D5 ASKETR systen Sorvloe compares  the  aser
ragponse  string with the =et of walid responses opkionally
apovilied ny "valtabh,” it will go  through  the  table of
walid string polnters and, Eor each valid scring, it will
sompare the gharactars of  the uger respons: with  rhe
charactera nf  the walld string untll the end owi Lhe user
reaoopse is reached. If all the charactiers o«f the neEer
response  maksh  all  the  cheracters of the corrent walid
string, uy tz the ond of  kthe user reponse, 5 2 match 1S
declared. Mis means the nser can  abbreviakts Inpot
strings. For example, 1£ a walld stelng s BXEIUTE, the
nset cen  type EXEZ, EX, or even just E. llowover, supDose
two vwalid strilogs ace GTART and STQP.,  If the user ftyped
2T, then the aerwvice routine would deslare a mateh on
whichzvar of the wa2lid strings was Jdallnzd [Lrst in
"valcah.”

When the "pos® parameter 12 usrd with the $DE_AEHLGCL
maced, ita legal rawge is 4 throough 7.

When the "pos® parameter is used wibth the D5 ASEVLD masro,
itg legal range mnormally i= @ throogh the largest walue
that can be dtored in a longword., However, if A rvegister
iz specified Sor "datadr," then the legal ramge for "pos”
i 4 through 31.
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Examples:

MACRU-32 Exampla:

B LRERANRLE
HERALT
fR TADE

Lo T R
o HE)
L R

BLISE-312 Exanple:

Elwo

FROHPT

] LA

LD L
L R o o A o

P ASNLGEL

(HEEADR=FROMP T

- B¥RURM OSERVICE MAZROS

JOEVMICE ADDRESLS -

s FRNRET

w RESPOYAE. -
= FFPaF+_D0DCTs -
C rarndbe -

= §FTAAMNT

= L ATON

(XASCIE “I8 THE DRIVE WRITE-ErfBLEDY::

DATADR=RES™DMSE )
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$ASSIGN

The hs=zign I/ Channel svstem scevice of WIS 13 used to provide
an I/ channe] rthat <can e used by the oaller to communicate
with a perlpheral device in user moede. Level 2K programs  must
issue the SASSIGN nmacro hefoere  the 3000 sasre can be used.
Eefar to Section 3,12,1,1 for Zetails ol 170 operatlans in user
ode,

This sService cun alse he used to crsate a logical link with &
temotyr node on o network. FEeafer to the DECNet-VAX U3azsrls Suide
for detalls.

MACRO=-3Z Formakt:

FASEIGY ¥ devnan, chan, [acmode]l, [mbxenam?

BLIZE-32 Format:

EASSICN (DEVNAM=duvnao , ClAH=chan, FACMOCE=acmode] ,
[MBXAAM b nam] ]z

dasrnam

Addeass of a character =tring descriptor  (Sce  Heocklon 40 3%
pointing ko the device nams string. The =string may he aither . a
physical device name qr & logizal name. Tf the Eiret character
wf rthe string is an underscore (), then the name iz a physical
name. Otherwise one level of Ilaqizal nams  translation  is
petformad and the eguiwvalence name, i anv, 13 used.

If the device name zantains a doubie zolen [(::), VMS assinns a
ehannel to the device X¥ETGE: and parforms an access function on
the networll.

CELAR

Addrass oF a longword to receive the channel number assignced.

domada

Access modae to be associated with the channel. The =Epecilied
aocess  mode  is mawimized with the access mode of the callar.
I70 gperations on the channel 2an only be performed £rom  egual
and more privileged access modes. Eegal wvalues are B for
Eearnel, 1 for Bwecutive, 2 for Hupervisor, and 31 for Oser.
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VLS MACEDZ -

mYxhTamn

2ddress of a character
loglcal

pointing ta khe

assoclated with the
status information
implies no mailbox.

Return Status:
555 NOAMAL

Secvice succeasfally
éﬁ$_HﬁMUTE

Fervice successfully
wlkth the targetbt an a

5% ABOART
& phyaizal line wsnr

55§ ACCVID

A device ot mallbed name string or string descriptor cannoet

read by the caller,
the callar.

555 _DEVACTLVE

A mallbox name has heen specified, but a

SYSTEM SERVICE MACHDS

[see section 4. 3)
name string for the mailbhewx to be
i1E  any. The mailhax receives

device driver. »An address of €

atring Jdescriptor

devica,
from the

This iz rthe defaull valus.

colplekad.

conpleted. link i= estaklished

remaote node.

A logical

down durlng a netwark correct aperation.

he
o tha channel number gannoet bHe writtan hy

assnciated with the deviose.

55§ DEVALLOC
Warning.

855 DEVNCTHABX

555 EXUOTR

The tmrget of the assignment

mallhaox iz already
The devize i= allocated tn another proocss.
& loglcal name has heen specified for Lhe asscolated mallbox,
but the logical name r=fers to a3 device that Is oot & mallbox.
[z aomn a remote node and the
inzufligient hufter gquota tm allocate a nolwork

orocess  has
control block.
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555 INSFMEM

The taréet of the assignment 13 on a remote node and  there iz
insufficlent dynamic system memory to complete the requast.

E53 IVDEWNAM
Nop device name was specified, or the device or mallbox name
string ocontains invalid characters. If the device name is &

rarget on a remote node, kthls status code indicates thak  the
Hetwark Control Block has an invalid formak.

55% [ VLOGHAM

The devize or mallbox name string has a length of E or has moro
than &3 charavters.

S5% NOLOCHAN

Mo I/0 channel 1z awvallakle [or assigoment.
EE$_HGLIHEE

Ho logical network links are aﬁailablm.
S55 NOPRIV

The process does noet have the prilvilege to peeform  netwark
nparationa.

SH5_NMOEUUCADE Y

Warning. The specified device or mallboxd docs not exist.
555 NOSUCHNOUE

The specified network nade iz nonexlstent or unavailanle.
aES_REJECT |

The network connpeet was rejected by the network software or by

tha partner at the re;melc aode; of the Fargeb image editad
befara the csnnect confirm could he lssued.
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Hotes:

Refer to the VAXAVME Systim Services Reference Manual for notes
an  the SASSICH system serwvice. That manual =should be read
Eefore attempting I/0 operations in user made.

Examples:

MACRC—32Z Example:

TAEANE L LAZCTD STTRZTS ¢t TERMINAL DESCEIFTYR
TTCHAME + BLEL 1 s TERMIMAL CHAMNWEL MUKEB:ZR
$ASRIGM .S SEVHeMaTTHAME» CHAR=TTIHAM

ELISE-32 Example:
TTMAME ¢+ PPLTT ¢ZAS0TIU C1TAZY 0

VEL TR

F
r
i
<
a
N
T

+ARETIGHR DECHEeM= . TTHAMEs CHAN=TTCHAK?}:
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$DS_ATTACH

The Attach Device system ssrvice can be used to Tatiach  a
davice autumatically Erom within the diagnostlic program,
instead of requiring the program usSsr  to  issue the ATTACH
command . Attachling devices is discussed in Gectlon 2.2, An
axample of when it might be deslrable +to use the $D2 ATTACH
macre Ls the case fa which record management servicea (RME} Are
to be used ko reference a file on a device other than the VDS
dafawlt leoad dovice.

MACRO=32 Farmat:

05 ATTACH = cmd, [pmt]

BLIES=%2 Formak:

§DE_ATTACH (CMD=cmd, [EMT=pmt]);

cmd

Address of a quadword descriptoar that points to a valid ATTACH
comoansd  arguncht  String. If the argqument sString does nokb
contain every necessary cesSponse to cach  ATTACH prompt, the
"oDmt™ pacametar owst alse be specified.  (The acgument SkEing
should not lnelude promphting sLringsh.

Pt

Address of a guadword descriptor peloting te a buffer fthat will
recelive error wmessages and promptling messages 1f the command
string pointed ke by "omd® is incomolete or  in arrfor. Thisa
parameter is optlonal o=nly If the programmer ia abhsolotely sure
that the specified command string will always be aortect for
any hatdwara conflguration. Using the contenta of thls buflfer
ia di=sgussed in Note 1.

Raturn Skatus:

ESE_HGHHAL

Seewvice succeszsfully completed.

DSE_EADTEPE

An inwalld device btype was specifiad in the arguacnk styring.
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DES BADLINE

The device link sSpocifled in the argument striog 1= oot
attached.

DES [LLUNIT

The dewice wvnit number was reguited and nok given, or waa Coo
largea.

355 DEVHNAME

The device nameg spacified in Lhe argument skrlng is invalid.

S84 _AADPRRAN

A numerpic argument was specilied In an invalid redix or was out
of range.

SHS_INSFARG

The argument =2tring was Incomplete.

Hotes:

1.

If an argument in the argument string is invalid, or I{f the
argumenkt String 15 Encomplete, the following will accur:

. 0COme of the 2rror startus oodes wlll he returnad.

e The lengih Eield of the guadword descriptor pointed Lo
by "omd®  will ke albtered to reflect the length of the
valid portion of the arguncat strlng.

L]

The buffer dJde=szriped by "omt" will cantain A
Wii—gonerated errar message and the user prompt for the
Ipwalld or missing argument.

The contepnks of  the "pmt™ Luffer can be used a3z khe
prompting stelng  ("megadr™ parameter) ol a 505 ABESTRING
macroe. The ussr's responsce couwld then he added o the
arjgumant scring, after the last walld arqument. The
arqumnent string's size would then he readjusted and  rhe
D05 ATTACH macto wosuld be rzissued. (Wote that a4 p-table
ia net actually built until all arguments are walid, =0
this process can be repoated until the uwaer has supplied a
c¢ofplekte argqument string.)
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This service wiil net display any Lnfoermaticn on the uwser's
terminal. Thus if an ercot  oggours, =simply  using
205 ABESTRING mazroe to display the errvor messaga and prompt
iz insufficient, =since the user will have no idea what
device 1 being attached! Lt will %we neceszzary Ffor fhs
program  to  dispiay an explanatory message indicating {1)
that an attach was belng aktempted and (2} which device wasz
eing attached.

Examples:

MACRO-32 Hxample:

DL IR SAERTD ARHTES 5RT RHD £ DX

UGS LATTETALS CHILLIME s

BLISS--312 Bxample:

LIMG

SR EE GPL1f RasRRIN RHVERD SEX RHO 8 5701

T I TR

FPOS_ATTAHEN (OMI= CHEL THEY s
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SBINTIM

The Convert ASCII String ko Binpary Time sysbtam servico gonverts
an  ARSCILI skeing ke an absolute or offset Lime walue In the

gyztem ad=hit time format suicahle for  inpot o the H5ETIMR
cervica.

MACHD-32 Pormat:

SEINTIN x timbuf, timad:

BLISE-32 Pormat:

FEINTIN (TIMEUFP=tcimbuf, TIMADR=timadr);

Liabul
Address of a character sktring descripitoer  [(see  Seciion £, 3)
Erinting to the buffer containiog the absoliute or oEfscl time
ta he converted, Sze notea for input string formart.
The wacimwmy ofl[ser bime

that may be speclliled is 16, 88E Javs.
t lmadr

Addresz of a guadword to recelve Lhe converted time in &d=hit
format.

Return Status:
SHS_NORMAL

Service susocessiully combletbed.
HiG IVTIME

Eyntax of the Iaput ztrelog 1ls Iovalid,

of the spocificod time is
cut of range.
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Haotes:
1., For absolute kime, the ifopdt skrlng must 2e faormatted as
dd—-ommn-Yyyy bh:mm:iss.oo
Fot stDlutE time, any of the fields may ke -omitted, hut

all punctuartion must be lnecluwded. The system will £fill In
the current values Eor all unspecified Fields.

Examples are:

. GS—DEC-1983 S5:1g:14,98 (L& minutes, l4.9%8 gecaonds after
5 Aa.d, on 5-DEC-L1983)

b. —— 14:B@:8.00 (2 P.M. taday)
Lo == 1130 [§ seconds past the current time]

2, For relative time [(zime affset from the current Lima)], the
input striag Zormal ia
dddd bh:mm:ss.co
For relative time, any owf the fields may he omitked, hot
41l ponctuation mast be included. The systen Wwill defaolt
&li vunseecified field=s to . :

Examplea are:

a. 4 12:46:14,.54 (4 daya, 12 howrs, 4% mingktes, 14,05/
seconds Erom how)

b. A4 5:12 (5 mlputes and 18 scoonds Crom how]

C. E ::13@ {10 secands from now)
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Examples:

MACHI-12 Hxample:

CHC_HIM: AESTD
HIN_TINI UAsD 1
“LEIMTIHS

BLISS5-312 Exwample:

BItD
OHE_HIW =
UFLIT fRaldcID

rrAl
BIW_TIH 1 WECTIR [21:

SOOBDI0I TG0, 00y IDESCRIFTOR MOR 1 HIWUTE.
FAUADMNRY TO HOLD BiNAKY TIME-

4
O GHE_WIHs FIN_TIH

0003l rh0, 00t 1F 1 DESCRIPTIR FAR 1 HIMHUTE 4

I CUADHARF T3 HOLIY BTMARYT 11t

SOIMTIH (FTIMBUF-OME_MIM: TIWNADR--BIN_-TIHKIG
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$DS_BREAK

The Hreak system service causes a Lemperary return toe the VDG
to  take place. The main purpose of this return is to see if
any asynchronous events (Lncluding  tecelpt of & control-C
character frem the user terminal) have wcourred and are waiting
to ke proceased.

A2l1 dlagoaostle prograns must retburn b the VDS at  least ange
evary Lhree sSeconds. Izoguing any aystem gervise macro oT
program <onttel macro, plus some progbam Strucbure masros (such
a5 5DS EXDSUB and $05_EWDTEST) is cunsidered Lo he a return to
the W05, so Lhe DS BREAE service only necds toe bhe called if
agne ol those macros has been  lssued fn a particular
theae-gecond  interval. Be partlioularly zarefuel that all
potential pragram  looes  (see Section 3.10]  adhere te Chis
constraint.

MACRO=32 Farmak:
305 BREAK
[ suffix.)

BLISS-3Z Formak:
D5 BREAK;

Return Status:

None,

Examples:
MACRO-12 Example:
wit H[ES AR
BLTRZ-32 Zxample:

Ly

INER S

a

-
[

T,
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SCANCEL
The Zancel L[A2 an Channel systam service can be usaed o caocel
[/0 requeskts  that were creakad with the S53I0 and S200W svabem
services. The caller specifics the number of the echannal far,

which IL[/0 requests are to he ganceled, and the scrvice will

cancel All current and pending 1/0 opéeratlons directsd  ta
channel .

Level 3 programs may nah nss this service.

MACRD-32 Formats
SCAUCEL w» chan
BLIZS-32 Format:
SCANCEL (CHRAMN=chan] ;
chizn

Humbae oF Eae IS0 channel on which TA0

pi

8 to be sapeeled.

Return Statug:
SHS WORMAL
Service =spccessfully completed.
ESS_EHQUﬂTﬁ fusee oode anly]
‘The proocss has exceeded its direct T/0 queta.

555 _INGFMAN

the

Insufficient wmemcry space is available to  perlferm the Canceal

1/ mervics=.

55% LVCIAN

An invalid channal number was apecified, that 15, & channel
aembet of @ or a nunber larger than the nuember oF channels

availaklm.

BES_WOPRIV fuseyr mode only)

The specilicd channel was not assigned, ar was asaigned Ffrom
mere privilegerd access mode.

q=-127
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Motes:

l. GHae the VAX/YME Systom Services Heference Manual
restrictions,
relating

discussions - nf

reguitrements, and obher

servine.

Examples:
MACHD-32 Example:

FCAMODEL_S5 CHANNUM

BLISEZ-32 Gxample:

FLANCEL (CHAM=.CHANWRUM ) §

3YSTEM SERVICH

privilege
notes

4-1218
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SCANTIM

The Cancesl Timer Regquest svstem zervice can be uscd Ezx caooel
Limer roeguesks previoously made with che S32TIME macro. Soa
Bection 3,14.4, Timing.

MACRD-32 Format:
SCANTIM x [reqidt], [acmode]

BLISE-32 Formakt:
SCANTIM {[REQLDT=regldr], C(ACMODRE=aomodol]):

Fagldt
The reguest identificatlon number of the timer request(s) ta he
canceled. & reguest 14 number I3 aszoclated with each EKimer
raq-dest when the S3E8TIME macro is uwsed. The SCANTIM @ aervice
will wanly rcancel the requests having the speoified 14 number.
The defaalt value is @, which means that all timer roeguesks
Should be canceled, regardless of thele 9 numbers.

dacmode (uset mode anlv)
Arcess mode of the requeste to be caneceled. In user mode, the
agoress made iz maximized with the access mode of the mallar.
Only Tthose Limer redquesks issued from an acces2s mede egual  to
o1 less privileged than the resultant access mode are canceled.

Heturn Status:

555 NORMAL

Service sucvescfuelly completed,

Examples:
MACRO=32 Swampla:

FCANTIMLE #2 iCencel timepr repusstisy with ID of 2.
2LIES =32 Fxampla:

SCANTIN (33 ICegncel &1l timer recuests,
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$DS_CANWAIT

The Cancel Wait system secvice is wvsed Lo rcancel & Rragram walt
state that was created hy using the 5 WAITME or 505 WAITUS
mactz. Sec Section 3.14,.4, Timlog.

MACRO-32 Format:
D5 CAMWALT

BLIS5-32 Format:

505 CaHWATT;

Return Status:
585 NORMAL

Service sucoessfully complated.

Hufes:

l. The 5LS CAHWAIT macro is5 anly uwsetul IE It 13 includaed in
an AST rcoutire or interrnpt service roubtioe that was
antated while a 523 WAITMS ar 508 WALTUS seevice was  heing
pxecnted, See Sectlion 3.14.4.

Exampléﬂ:
MACRO=12 Ewxamplea:
OS5 _CANWRIT_E

ELISE-32 Zxample:

BNE . TAENWATT G
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sDS_CHANNEL

The Channel Adapter system servleoe of the VB 1z used ko
contral  functions Ehat are lpitiated by reforcocing internal
regigktars in Lthe bus adaptera, This =metvice takes ints acoount
all processor-speclile diffecrcnccs in the adaprters and thus
insulates Zhe diagnostic program frcom those differences.

The Channael Adaptsr sorvice enabhles the progsram to:
# Initiatize a HMASE2US adapter or & UNTIEUS adapter
@ Inikializae a UNTALS

» Hnable and disaple interrapts Frem a MASSBUS adapter or
OHIEBUS adapker

o

e fhort data Cransisr=s on a -MASSBEUS adaptrer

a Purge = UWNIEUS data path

# Set gr clsar JHIBUS defesat parity

® Refueskt or oloar adapbsr =katkus
For descriptions of the design and operation of the wariowvs bus

adapters for WAK prooessors,  refer ko the VAN Hardware
Handbaok .

The Channel Adanter system serwvice may only be uzed by lewcl 3
dlagnestic programs.

MACRO=32 Format:
08 THANMNEL x unik, func, [wecadr|, [stsadr]

BLISE-3Z Format:

$DS_CHRHNEL (UNIT=unrlt, FUNC=func, [VELCADR=vooade],
[STSADR=st=ade] ): '

unit
oy leal unlt number of the device ooadt Lo ke testac. The

Funetion specified by "Fonc® will e performed on the adaptet
Lo which this devize unit iz attached.
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fFune

Funotiosn code indicating the funstion to be poerlformed by ks
505 CHANNEL sarvics, Must 22 a Literal valwe. [n MATZRO-3Z,
function codes are  defined by ths EDE JHCTEF  maceo. Tz
fupnctleon codes are desceibed in Hata 1. -

vesadr

Address of interrupt ssrvice routloe to recelve contral when an

incerrupt <oCUES. The inteceupt may come from the Jdevice
specified by "unit® or from Lhe adapker to which the Aevice is
attached. Thiz paramezery L[5 only used with the CHIS ENIWT

funckion code, in which zasge 1t i5 reguired. .
glkaadr

Bddrerr 5fF a dquadwsrd to receive  adapter atatis, Used onlv
with the CHCS ENHINT and CHES_ETATUE funstisn codes, in which
czses it is reguired, The adapter status is discussed in Weto
2.

Heturn Status:
$DSEHDHHRL
Servivce successfully completed.

ED5% TRRCRE

The speaiflied logical amit number is too larygco.

SD2_THwh
Initial hardware ereor. Ah crrof conditlon was detected in the
adapter hefare the specificd [unction was Initiated. Tho
functicon will not 20 pe-focmed. Hota: Tx deteemine exact

hardware BT O after thies =s1lkus is rekdfned, lazwme a
EHE$_5TATUE functinn.

$BE_IVUECT

'The p—tabhle For the device wnit  lndicsted with the ™uni=®
pParamater contains an invaiid vecktor addresa.

SLE_LOGLC

An albkemzt ko &et ar clear 2 bit within an adapter register has
Eailad. Indicakes a hardware failure.




S03_HOSURRD

The spoc
being u=

5DE PRUGERR

hin lpwal

A requle
Motes:
L. Foll

thei

VLS MACKEOS - SYSTEM SERVICD MACR0E
RT

liled function iz nul supported om che processor type
ed. This I8 nokt an error condition. BSee Note £,

ig funetion code was specilfied.
e

2d argument was nok included with the maces cali.

awlng is A list of the walld function zudes along  with

r funotbticns and return status rmodes.

CHCS INITA - Initialize the MASSEOS or UHIKUS  adastsr
to  which the dewice wunlkt specified by "uni=" iz
gattached,

Retyrn status codes: DSE NORMAL, D2§ ERROR, [S$ LOJID,
PES HNOSUPPORT -

CHC$_IHITE = Initlalize the UWNIZUS to which the Adevice
unit apeciflied by "unit™ is atctached.

Aeturn statns codes: DES_NWORMAL, DSE ERROR, DSS LOGIO,
DES NOSUPTPORT

CHECS EHINT -~ FSnable interrupts For the MASSIUS or
UNISUE  adapter to which the devize unlt spezified hy
"unit® ig attacihed. Refer to Wots 3 Eor detalls.

Beturn status codes: 085 NORMAL, 055 RRROR, D55 IHWE,
OS5 NORMAL, DsS§ LOGIC, DEZ PRUGKER N

CHOS DESINT - Disable interrupls for the  MASSENS o
UHIEUS adapter +to which Lhe device unit speaifled by
*unit" is attached.

Aeturn status codes: DS§_NORMAL, DSS ERADR, [CE$ IHWE,
DES_IVVEST, DE§ LOGSIC

CHCS _ABORT - Abort data transfers on the MAREEUS

adapter to which the devize unit speeilfied by "unit™ is
aktached.
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R loen. stakbus codam: LS5 HORMAL, DEE_ERRDR,
DEE_HGSUPPDRT

ZHCS PURCE - Purge a buffered data path on a OHNIEODS.
The nuffersd data path  that 1z purged 12 the one
specliled by khe Last DES SRTMAP macrse  call. Tha
UHIBUS will he the one ks which the device unit
apecified hy "unit" is akttached.

Return status ol an =S5 MIRMAL, OS5 ERROR,
DSE_HHEUPPGRT

CHA2% CLEAR — Clear status hits. Clears error bits  in
the Skaltus registers of the adapter t» which the deviece
upit specified by "unit". 1z attachod. This Ffunction
should be requested before intecrupts arce cnapled.

Retprn, stakns osodes: [ES AORMAL, DSES ERROA, DSS_LOGIC,
DE$_HDSUEPURT

CHCS STATUS = Fetcly status for the adapter to whish the
device unik apecified by "unit™ is  attachad. The
current stakus of the adapter will be returned o the
gquadword =pacified by "stsadr.™ S=2e Note 1 faor detalls.

Return =stabus codes: DES WIRMAL, DES ERRDR

CHIS BETOPT — Sets bhe Defeat Data Path Parity bilt  for
the adapksr to which the device unit specified by
"upit™ i3 attached.

Rekurn stakus codess DES HORMAL, D55 ERROR,
SEE_ NUSUPEORT

CiCS CLRUFT - Clears the Defeat Data Path FParlty bir
for the adapter to whizh the device unlh spocified by
"yumit®™ iz akkached.

Keturn 2Latus oodes: D53 NOAMAL, N55 RRROR,
DEE NOLIPEIHT

Adaptay Statns

RAdaptar staktwes will be retorned Lo the oRl1ler in two
lostances:

=t

The CHOS STATUS Cuncticen is reguestad,

A interrupkt has scourred,
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n the lattsr <asSe, the intercupt secwvice routlne (whozse
address w2s specified with the "wecadr" parameter] can [and
should] examine the status quadwosrd o scee I arrors  have
aooue red.

Th= returned sLatus guadword wWill hawve the format Indicatad
in Figure 4-5.

n T 15 u]

aTus |

wrCah dlag e 2

E-IL¥:F

Figure 4-% Mdapter Stabus Formak

dote:  HBoth longwords are filled when gn intervupt  ofcurs.
If the CHECS STATRE [unctlon is requested, however, aon’v the
first longword I3 Ellled in -—- the zecond longword  is
cleared.

“Status-1" i3 a bkitmap, cach bit repreczenting an erraor
conditian, Fach it bhas a symbolle name assaciated with
ft, in the form CHE3V xxxxxx. A longword mask far each bit
ig also delinod, with the form CHSFM sxwwws, TIq MACRO=33,
these symbuls are defined by the $33 CHSCEFR MEIrS.
Stabtus—1 bhits are defined as [ollows: -

Eit £ = CHSSV_E?HERR - S¥3lom arror. Bl LE elther af
hits 9 gor 18 is =set,

Bit 1 — CHSSY _CHNZRR - Channel error. Set if  any af
rirs &, 7, 8, 25, 24, and 2T arec sck.

At 2 - CH55¥MDE?ERH - Davice error. Set if eizher af
bits 4 ar & [ set.

BiL 3 - CHSS5Y POGMERR — Proagram srrtorv. Set if bit 11 i=

Sat.

Rits b, 1, 2, and 3 - CHSSM ERRANY [Jefined only a=
longwotrd mask) - . Can be w=ed ta test Iif any ercor
conditions of Lypes SY¥5EHK; CHMERS,. DEVERE, OR PGMERR
exict.
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2it 4 — CHS$Y DEVBUS - Bus errcr. Bome type of  error
hkas occourred cocn the bus.

Bit 5 — CHSEV DEVTO - Dewvice tlmeaout. The refersnzed
device diqd not respond.

Eit 6 - CHSSV CHNNPE - Data path parity mrror.

Bit 7 - CHS5YV OHHMBE - Map parity eorror. A MASSRUS
page EFrame map parity error or a UNIBUS map regicter
parikty [ailure was deteskod.

33k B - CHESV CHOPFOT - Power faiivre/Jvertemp. A DOWEE
failure ar overtemperature conditlon was detected.

Big B — CHSSV SYBMEM - System memary ereor.  Set 1f any
a2 a numbet of ‘error conditions reisting to data
Lransfers was Jebeated.

BEit LB - CHH$¥_ST5$HF - EBEI errar. For DroCes3Solrs
havwingy =an S5BI, thls bit 1s set *f an SBI sreor
candition is Jdetectesd.

Bit 11 - CHEsyY _POUMHDE - Hardware-Jdetected program
error. The mapplng reylsters were not sek up corroctly
by the software, or the sSoliware athempted to Initiate
a MABSZUS daka transfer while ane was already in
Progdress.

Bits 12 tarough 15 - Unused.

Bit 16 = CHSSV MBAEXC — MABLGUS exception.

Bit 17 - CHS$V MBANED - HNopnexlstent MASSBUS devize.
The raferenced MaZspUs devige did nat respond.

Equivalent to bit 5,

Bit 1B - CHSHV M3IADTE - MASSR0S DTBUSY. Set [f MASSRUOS
DTBUSY Is set (not an errar hit).

Bic 19 - EH5$H_HEADTE - MASHL LS data kransfer
gompleted, Bot 1f MASS5E0S DT CHMP 1=z set.

Bit 2K = CHE$V_MB&ATN - MAESANS Attantion. Sat if
ma3SEUS ATTH [s =ct.

Bit 21 - :HEE?_EBACPE — MAESSRUS control paclty OQrESI.
Szt if MASSRUS MCPE iz sek.
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Rl: 22 - CHLSYV BUSINIT — UWI3US INIT asserted. Set iF
OE THIT 15 set.

Bit- 23 - CHSSY BUSIC - UWIRUS fnltialization complated.
Set if UBIZ is set.

Bit 24 - CHS5V 3BUSEDH - UNIGUS power down., Sek 16 OB
POR 15 set.

git 2L - ﬂHE$?_ﬂEAWﬂHLWH - MASSRUS write check lawer
grror. 5Set if MASBEBUS WCE LWE ERR is s=t,

Bit 26 - CHSSV_WEAWCKUPR - MASSREUS wrlte chaeck upoor
Brror. Set 1f MASEEUS WCE UP HHR is set.

Bic 27 - CH55YV _EBUSNXM - UNLBUS nonexistent mencry ar
device. The referencaed address does not respand.

Hote: wWhenever "atatus-!" Indicates error recooditians,
the progeam  should call the $DE SHOWCHAN service so
that the buz adapter's internal ~ registors will he
displayaed on the user's teeminal, This will enzble the
usar to determine the exact cause of the arror
condition.

if examined in an interrupt zervice rnﬁtine, "etatua-2"
will contaln the Eallaowlng:

l. & bit cailed CHLSV CHNINT whish, if =et indicates
that the lntertupt was ilssued from the adaptFE,

2. A hit zalled CHISVY DEVIHNT which, if set, 1ndicates
that the interrupt was i=ssued from a device.

3. A five-bit field, starting at hit tozitlion
CHISY IFL and havinq a length defined by CHT 55 _TPL,
which contains the IPL of the inkerrupt.

For MACRC-32, the flelds of "status—-2" are defiped by
the SDE CUIDEF macre. Note that CHISY CHNINT and
CHIGy DE?I%T are nok motually exclusive, that ta, bareh
a device Interrupt and an adapier lnterrust man be
recelvred at the same time,

The "vector® fleld will comtaln the westor of the
device which caused the interrupt. The fieid i= only
relevant for interrupts Erom devicezs attached ko a2
UHIBUS.
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Imteceupts

The CHC$ ENINT funclien enabies interrupts for the
agapter [if the adapter 13 gcaesble of  generating
incerrupts) . Tewige interrupts moest bhe  expliclitly
enakled by the dlognestizc program. The CHIS EMINT
function also loads the aporoprlate wector addresses.
Thus this Ffunction MUST bo used, even 1E the adapter
itgelf cannot generate Interrupts.

Device veckor addresses ars loaded with Lhe addrass  of
an interrupt preprocesscer  Wwikhin  the VDE. When an
interrupt accucs, program conktrel Is wvestored  ta the
lnterrupt preproco3sor.

The preprooessor will flrsk raise the processer’s IPL
to 17 f(hex)l. HMext It will <heck for ecrars Insurted oy
the bus agapter and then canstruct Lhe stakes guadwored.
It wlil then detarmlne the type of intercupt: adapter,

device, or "passive releasc." If the interrupt was from
an adapter or deviee, the appropriate bit in "status-2"
is set and contrel is passed ko the user's interrupt
sorvice routine ("weoadr®™) with A JMP lastruectian. If
a "pa=ssive release" has eccurped, an RSE instruetion is
axecuted  withaut calling the user's interetupt service
routline,

The uset's Laterrupt service routine should check  the
vector address passed in the statos quadwoard tn ensure
that khe Intercupt received was from fhe expeotaed
device, Tnis can  be dons by comzacling the wector in
the status guadwerd with the wecter in HPSW WECOTRR  of
the intercuptliog device'a p-table.

It ls oot wise to reguest the CDPSS THITA or  CHTS_LWUTH
Lunclioen while intertupts are chahlad.

Processor-Specific Conslderaklons

For some processors, Aome functlons are not rTelevant.
Howevar, roguesiing  such  funetions will not calse an
erroe. The SD5 XOSUPPIRT staktus will be zeturnod, hut
rthe program need pot necessarily test for this code.
For exemple, the ©£B2% INITE Iz not relevant on &
VYEX-11730 but, in order ke allow a flagposktic program
to he compatible with ali processoce Lypes, the VDB will
not reject  the Ffurction -— it will just refarn the
505 NOSUPPIET aratus aode.
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Examples:
Fuliowing
will initialize a MASSEUS,
SEARCH funotion on an RPOE

MACRC-3Z Exampie:

—Y

$05_CHAWHLCL-E -
BRIVE-
ENE_SETIPL_5 40
ML HEXT_ADDR-RPDATRZ)
oML CYL THLER s RFIICLRE )
$0S_CHANMEL_S -

*CHCE _THFTH

DRIVE. #CHCF_EMINT«
CLkd CH_STATUS
HawvL $LRARLHIGO s {R2)
c041 BOC ECHS$U, HHERIMNS
LH.ETARTUSr 20%
BTITL $ERFErRPOCERT)

<
4
1

ILISS=-32 Exanzle:

EUS_CHARMMNEL

(UHIT = DRIVE.
FUHC = CHC#%. Is[1R/17
FOS_SETIML {235

- VRF RRSE + RFI@) =
< RE_DASE 4 RFOCY =
S _CHANNEL

HEXT A&NNR G
+icTLIMDERF

is an edample In MACRO-32 and BLISS-32 of

GERWICE. RTwa

EV¥EIRM SERVICE MATZROS

cnable bus ivtertupts, then

disk drivo.

Inttralize HASSBUE

. M o=

Lower IPL

Mext dick address bLe scoeo=c,
Lesired coulinder.,

Emzhle Llnterrust=.
CH_STATUS

Clesr stgtus wusddurd.
SEARCH fTumction.

Hait for S5F4RCH tu fihish.

FTRET TR

Chech far drive BTTroirsg.

' lnitagalize MAGEBUS

LowkrT ILIFL

Mt dick =dhresszs
Hezi=pd cuiindar.
En=hle laterrurta.

Lo eCoees.

URET = ,DRIVE«

FUHRLC = CHC+_E®I1s 1

VETANR = SERVYICE_RTH. !

3ITS50R = CH_STATUS: |
IFHOSTATUS = OF I NirAar stalu= cuedward,
fIRP_BASE + RPFCS) = GEARCH ok GG ' BEEARCH furnciion.
RFPEﬁl I Hait faor SEARCH 1o Finish.

|

IF J(RP_DASE 4+ =FD5) ~“ERR:1> I 1§ driwe errars accutred
THEM ... [ 4 7 T
CL3E ... & U plas o

k
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$CLOSE

The Close File service of RM5 .is used to close a Eile after all
pruceasing of the file has been completed. The SCLOGSE =service
Wwill zlso perform a SDISCOMNHEIT opecation.

MACRO=32 Formixt:

ZLOSE fakb, [crr]l, [=uc]

BLISS5—-32 Formak:
SCLOSE [FAB=[ab, [ERR=ert], I8UC=suc]};

rak
AdAress of the RAB ko be assoriated with the FAE describing the
file ta which connection is ko he made. (The address ot the
FiE is in kthe RAB.]

Berr [(User mode only]

Addrans nof a routipne to he exscuted on ectror  roturn from thea
Sarvine,

gug [(user mode aotlyl
address of & routine to be executed sn successful  return Eron
the =eyyice.

Return Status:

Mote: For further details on return status walwes, rtefer to

RMS5 HOAMAL

Service successfnlly completed,
HMGS COF

Ccannot close File. (Status walus wili be placed in STV af
FAS. )
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Botes:
1. Table 4-3 lists the Fak Elelds used by the SCLOSE service

IN STAWDALIM: MODE. For user mede, rcfer to the VAX-11 RMS
defarence Manual.

Table 4-2 FAR Flelds Used by SCLOSE (Standalone Model

Field Mnemonic  Field Name
- Inpuat: o
IFL Internal file ldentifier.
KaB Lxtenda] attrihute block addressa.
dutoids s
TFI meernal file identifier (zerzed).
ETS Cnméletinn 5tatus code {(3lso returnsad in Zo).

ST Etatus wvalue.

Examples:

MAZRO-32 Exgmple:
$LLOSE FAH_ADBR

BLINE-32 Example:

$CLOSE (FAE=FAE_ADDR)}
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$CLREF

The SCLREF maces is used to clear event f£lags. (Evenkt £lags
are fdiscussed In Section 31.14.2).

MLCRO-32 Format:
ECLREF_x etn

BLISS-32 Farmat:
SOLURF (RFN=afn);

efn
Xombet of the event flag ko be ¢leared. In user madée, the
qumber may be EFrkom 1 through 23 or Erom 32 theoush 127, In
standalone mode, flags 1 throueh 64 may be used.

Return Sktatus:

SE% WASCLR

Gervice snocessfully complsated. Thae =zbecified flag . was
previosasly @.

BEE WABHET
Sarvice successSully compiebed. The specillied Tlag Waso
previously L.

G [LLERC
An illegal event flag nuwber wa=s speclfled.

555 UNABEAC
In user mode, indicstes that the specified  coweon  event  £1lag
isee Segclion 3.14.2) has nok been assocliated with the proccss
Lzsuing the CLREF mawvro.

In srandalone mode, indicates that an  evenlk [lag  Zrom &

theouwgh 127 was spexilied. Thege [flazs are not walid in
standalana mode.
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Examples:
MACRC—32 Example:

#CLEEF #5 iClesr event fl=d o,
ELISS-32 Example:

SCLREF {EFMR3)| IClesr avent Flzgs S.
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$DS_CLRVEC

The Clear Exception or Interrupt Wecktor system service is  u=sed
te load an  eZception or interrept wector with the address of
the standard W05 eondition bandler for the specified wector.
The macee's purpoese 13 te restore  the srandard VDS wector
sontents after the veckor has been modified with the $05_SETWVEC

Eervioa.

Only level 3 Alagnostic pregrams may unse the SDS_CLRVED mecro.

MACRO-32 Formak:

S0S CLRVEZ % wectar
BLIS5-32 Format:

508 CLERWEZ [VECTCR=vector};

vactor

The wector address, relative to the base of the System Contrel

Black ([5CO) .

Return Status:

DSS HORMAL

Bervice sucecessfully completed,

DE$ IVVECT

Address spegified for "vector™ is not a valld woctor address.

Exarplas:
MACRO-32 Examples:

N5 _CLEVEC_S L 3 1] sRastopre VIS handler pddrescs for
F memorz uwrite timeodt vantor

ELIES-32 Bxample:

$US_CLEVED (XX &0°)5 IRestore UWIE hendlep Fdoress for
i mesore write timeout wacton
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$DS_CNTRLC

The Declars Control=-C Handler system service has btwe pDUrposes.
It cam ba opsed to:

# Daclare a cantrai=2 hakdlcor thatbt will receive contiel  when
Lhe prograd uset tyvpes a control-C

o HKnable and disable dellvaery of control-9s

Rofer ta Sectien 3.14.4, Handling Control-Cs, for a details  on
zenLral-C handlers and dizatyling delivery of gontrol-Oz.

If the $DI_CNTRLC service 12 not ovs=ed, the WBE control-C
handler will hLe invoked.
MACRO-32 Format:
$DE_§NTHLC_R [astadr], [disabkl]
BLISE-32 Format:
DS CNTRLC [ [ASTADR=astadr], [DISRBL=disahis]):
astadr

Addrezs of the control-C handler. Mafault walue is B, which
causes VDS control-C nandler to he declarad.

disable
Value used #o indicate If cantrol=0 delivery shouwld he dizahled
of endabled. Tf Aisable is sck ko 1, caontroi=0 delivery will ke
digaled. IF the waiue is F fthe default), contrel-0 delivery
g enabled, and cenkrel-2s willi be delivered en whichever
conbtral=0 handler has bheen aelecled.

Return Status:

SH5 WASEET

Service  sugcesgfully compieted, Conteol-C dal ivery Wa s
Provicusly disabled (the disable flag was previously sek).

EE$_WEEHLH

ervice successfully coupleted. Contrel -0 Aelivery Wi S
pravigusly enabled {the fizable flag was previsualy clear!).

4-145




VIE MACGE - SYaram SRRVICE MACRIS

Exampless
MAECRD—32 Examples:

FOE_LHTRLC_S CHTRLC_HDLK I want to nendle control-Cs.

NS _CHTRLG.E sLet VOGS hendle 2ontval--Gs.

$0S_LCMTRLC_S OIsael=41 - slianble control-Ce.

BEISS=312 Examples:
$NG_CHMTRLC tASTADR=CHTRLC_HOLKI: 1T want to handle control-Cs,

FOS_UNRTRILD (5 ILat WUDH hazndle contral-Cs.

S0S_LHNTRLEG (DISADLE=1%4 IMis=zble control-LE=.
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$CONNECT

The Conpbect AAB te FAR gervicse of RMS Iz used ko asmsaciake  an
EAB to an FAH after [he [ile described in the FRE mas been
vpeticd wikh the H0PEN zervice, The [ile cannot Be read pntil
after it has beoan sonnectad,

MACRO-32 Formakt:
SUONMECT rah, [err]l, [3uc]

BLISE-312 Format:
SCOMNECT (RAB=raly, [ERR=err}, [SUC=suc]];

tab
Address of bEhe RAE to be ascovlabkzd with the Fal écscfihinq the
file to  which connection 12 to bhe made. [The address of the
FAd is in t=he RAE,] '

2T (uSer modo aaly)

Address of a rocutine Ko he cxecutad an errar  Feturn Lrom the
service.

Suc juser gmode onlw}
Addres=s af a roudtlne to he sxsouted an successful Feburn Erom
the service.

Hetdurn Status:

ote: For [urther detaile an return stabus  wvalues, vefer  to
:hE'E&K—lL_HHE Referﬂncg_ﬂinual.

e - —_———

RN3S NORmal
Jervice suceassfully compleated,
RM55_CCR
A1 BAB 1: already associated with the specified FAB.

HMEE PAB

The FAR block is invalid.
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RMS$ IFI
The FAR's IFI field i= inwvalld.
RMSS RAD
The RAB blaoex iz lovalid.
RMS5S_RAL
Invalld roecord acoess mode. In standalone mode, only
seyguential ard RFA acozss modes are allowed.
Notag:

l. Table 4-4 lists the RABR fields used by the SCONNECT sarvice
IN STAHDALONE MODE. For osert mode, refer to khe VAY=11 [RMS

Referance Manual.

- Table 4-4 RAE Fields Used by FCCHNNECT {Standalone Mode)

————— L E— e

Flald Mnemonic Field MHame

—_—— R — - _—

Ihput:

JFeYE: arddress ol Fhb,

ROE Kecotd-processing opkicns. [(Only 2I0 15 allowed.)
Cutpelt:

2TC Completion slatus gode, [(BAlsse retorned In RAL)

A ma—

Examples:

MAOROD=312 Example:
GCOMHECT RAE_ALDDR

BLISSG-32 BExanple:

$COMHMED T (RAR=FAB.AIINDE]#
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$DS_CVTREG

The Convert Beglster CQontentz to  Character Stelng. aystam
service  ¢an  be used be produce sp ASTIC character string that
assoclates each ficld In a register {or any longword) with a
mnemonic  and  indicates the current wvalua 2f =sack field., When
the string is constructed, the following algorithm i= used:

# For fields consisting of enly one hik, the Eield
mitemonls  is  piaced into khe ootput string only If the
2it 18 set.

» For fields greater than one kit in length, two optlaons
ara avallable:

= & mnemcnie can be  aSsoriated with the fleld, in
Which case  the mhcacenic and the field' 2 pumerle
valua [(in the specitied radix) are placed dinte the
cutput SCring.

= Inskead cf assaciating a mnemanic with the Fleld,
the field's VALUE oan hAave a mhnemonic assigned to
It. In thisz zmae, only the mnemaniz is placed  inte
the aucput a2tring.

The string <an be displayed on the uwser terminal oy us2ing  one
of the 5D5 PRINTx services.
MACRO-32 Format:

S8 CVTREG ¥ msh, data, mneadr, streuf, maxlea, [wl], [w2],
[wil, Twd], iwil, [wa]

BLISS5-3Z Format:
E]E_EFTHHG {M5d=mshb, DATA=Aats, MHEADE=mneadr, BTREBUF=strhuf,
MAEXLEN=maxlean, [V1=wl1l], [VW2=yZ], cW3=wi], Myd=ydl, [WS=vSl,
[VE=uwG]);: ’

nsh

Mozt significant hik. Feading of the specified location's
Ficlds pregressss from  left  to  right, =2 this sara;eter
indicates the [lest kit that is to be read., Maximum walue is

3.
data
Contents bto be convaertad, (MNotoe that this 42 rat  the address

of the vontants, but the sobhtents themsslves )
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mneadr

Address of a string of mnemonics and Eleld spoeifiers.

A mnemgnic may be a  skring of any Tengbth, contaloing any
character except '=', ', ", or "d@',

Flelds are specified in the follawing manner:

1. PFor one-bit fields, simply inciudfe the mnemenie and
. follow it by a comma, SUCh 8% .0 MHNEML, MWEMZ MHEMI, ...

2. For multiple-bic fields, Cwo forma2ts Aare usad:

- If a mnemonic is to be associated with. the fleld,
the farmat ls "whemonic=siz=2"radix®, where "zlze® is
the size of the Eleld and "radizx" is the radix 1I1o
which the [ield contents is ta be displayed. Valid
values faor "radiz" are "K' [hexrdecimall, "or
{actal), and "D" [decimzal). An axampls iz I[DPL=3"X.

- If a mnemonic is to be asscoclated with the Zfield's
YALUE, then the fsrmat is5 "mnemonls=3ized®, where
"size® iz the sige of the fieliij. The walue's
mnamonic is sSpecifled  using the "vl™ thraugh "wRY
Baramaters.

3. If @ bit ia not to be included In any field, =simply
include a comma [In  the mnenonics lisc;  far example,
e e s BITIE,BITS,, ,BITA, xa.

4, The first mnemonic in kthe list willl be asgsooiated with
the Bit indicated by the "msh" parameter, Mnemonlcs
will be assigqned from left to rtight unkil the mnemanics
1izt has heen exhausted, o2r until hirt @ has heen
reached, whichever happens Ticst.

atrbut
Address of a buffer to receive the charactar string.

maxlen
Leagth of the huffer pointed to by "sterbof.." The huffer may not
e gqreacer than 2535 bytes. Cauntien: IF the character stelng

overruns the specified length, the buffer will not  centain a
valid string.
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vl through w6

Each of these, 1[ usaed, lz the addres=z wf a wournt=d table nf
walue mhenmoolecs. Each kable will contain pointers to 1isrs of
Mhemonics that are ko bhe assaciated with the possihle walues
For a particular field. Onhe of these tables will be referenced
each time a field specifiar with the format "mnemonic=slzed"™ is
encountered  in the mnenonic string (pointed to by "mncadc").
The first time that Eormat is uwaed, the table polnted o by
"v1" will bhe teferenced; the soecond klme the format ia u=ed,
the table pointed ko by "v2" will be referenced, and so on.

Each antry in a table will ke the addross of a mnemonic that is
Eoa be  associated wilth the Eleld's walue, The walae ocontaloed
in the field will be used as an offset lnto the tahle, If rthe
Zield's wvalue iz @, the Eirst table entry will be fetched; |If
the Eield's walue iz L, khe table's second entry will he used,
and 20 on. Theg mnemonic poiated te by the tabhle entry must ke
delined by an ASCIC atring. 'The mnemonic will he volaced into
the vilkput  string. Pigureé 4-6 lllustrates the linkagcs
invelvred in thiz cechanism.

Return Status:
D55 HOAMAL

Service sucoesgfully cumfleteﬂ.
D55 PROGERA

The cutput =trving was too itarge to fit inte the huffer
Erovided, or was larger than 255 characters.

The =siting of mnemonics and field descriptora contains  an
irvalid Fiald daescriptor.

Tae walue specilfied for "m=h" was grester than 31,

The total number of macee arzumenta was greater than 11,
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wi: | ARNAEES OF
THREIE T
W ACDFEER CF
IMBLE_TZ
THRL = T1: N

TI ADDR 1 Ti_Abwn_1: ASCIH: T SThinG 1!

ri_abca_2 T. ADDR_Z. .&SCICTI1_STRIMG Z7

11
T4
13
4]

Tl ADDR % =1 ASDE R LASGIC TI_STRIMG, Wy
TARLF_T2 H

Ta_AsoH_ TS &NRR 1: L5018 (TF STRNG )
T2 ARk 2 [d_aobH_E ASCIL SR ST

L, -,

[ T e
T2_LIDF_F TH ANNA_He S80I T3S M _s)
To. wos

Figure 4-1 $DEmCUTHEG YValue pnemoenics Tahis Ossge

hotes:

dn return from the serwice, Rl will contain the fotazl
langth of the aotput =tring, ewven LE the string overflowsd.

A qgood convention Lo folloaw iz ton not leave ony  ficld=
snlakelead. Fields rhat must e zero (MBZ), are nok ussd,
ar cansist at *don't care bits  should be Identcified as
guclk., This will caunse the fields to bhe read and displaved,
and the program usar will know I1f, for sxample, an MBI hit
antually 1s @.
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Examples:

The tollawing examples illustrakte, in bBoth MACRO-312 and
BLISE=22, a methed of displaving the nroceszsoc's PSL.

MACRO=-3Z Exanple:

Poi _WNHE ! JASCIC JCHMrTP»MEZ=2"¥ s FPDs IS+ LURaQA PRV22E.MET S -
Al 2 S s MO Z=3 " Ky IV e FU IV T oM T U 0

MODE_LIST: LONH 4

ALUIIRESS REEMEL
+ADDRESS EXEL
+AONRESS ZUFPER
+ADBDRESS USEW
KERMEL I +ASCIC SKERMWELY
ERELC! <ASCIC JEXECUTIVEYS
SEPER +ASCIC  AEUPERVISORS
LUGERS : +ASCIC FUSELRS

O . RUF | HLER 200

- s

HOWFEL RO sFetch PSL contents.
$LS._OUTRERD - fsCreste strins.,.
MaE = $3fi. - sRead zll £2 bBits,
naTa = ROr - iPSL coaptandd.
MMEADR = PSL_HNEs - iMnenonics string.
STRBUF = DUT_BilFr - iDutrut Buffer
MaxLEM = #2255, - iMamiaam Lerndli.
Vi = HDDELL [3T» = jlst table.
EE = HGDE_LIST idneg bable {use 12t one zEzind.

+

1
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BELISS=32 Example:

RIND
FEL_HHE =
UFLLT
{XASCIC

- SYETEM

SEREVICID MACEDS

‘CHr TP sMBZ=2"X FPD IS»CUR=2H, FRY =@+ HEZ s IFL=5" X HEZ=E" Xy

DEplFr IV s ToaHrZ oD ? b5

BIND
KRERMEL = UPLLIT {(XABCIC
EXEC = UPLIT £XABZIC
SUFPER = UPLYT [(HASCID
HEER = UFLIT {XASCTEL
QW
MODE.LIST & VECTODR [%]
OHH
OUT_BUF | VECTOR [255r
BUILTINM
MOVFSL #
LOCAL

FGL_GTORES

+

CE N L

"KRERKEL " 1=
"EXELUTIVNE D
TSUFERVIEOK r#
TUSERT )W

EWNITIAL

EYTE]:

MOWFSL CFHLLSTOREDS
¥LG..CYTREG
{MSE = 31
DATA = JFELLGVORZ
MMEATIR w FEL-HHE-
STRBLF - = OUT_BUF.
HAXLEN = 2339
i = HONE.LIST
Wz a MODE,LISEYs

4-154

(4 KERNEL» EXEl» SUFER: USER):

IFetch FPSL contenti.,
IEreate oLl
FFe=sd =211 32 LiiLl:.
PPSL contants,
ifnepnnicse strins.
TQutrut buffer.
IMExlengthn.
Tigt Lafidie,
12med taftle 1s% orne

[ LS aEsinl.
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EDASSGN

The Deasaign I/9 Channel systenm service of WYME Is opzed ko
releaze an I/0 channel that was previcusly assigned with the
ZREEIGH service. Level 2R diagnostlc programs showld wse  thils
macrs  when all IS0 aoperations on a device have been completed.
Sec Section 3.12.1.1 far derails of [0 in user mode.

MACRO-32 FPormat:
$DASSCH x chan

BLISE-32 Format:

SDAR3ECY (CHAH=chan! ;

Return Status:

S5% WURMAL
Rarvice successfully colnplobed,

S35_[vClaN
An Invwalild coannel number was soeclfled; thakt is, a channel
number of @ or a numieer latgee than the nombker 3T channel=s
avaiiable.

EES_NGPEIU

The speclfied channel is nol assigned, or was asslgned from a
matre priviiteged ascess mode.

Notes:
See thoe WAXAME System Servicea Reference Manual for  notkss  on

the SDASSCGN  macro. That manual s=haold hbe rtead hefare
pPoeforming I/0 opsrations in usar mode.

Examplea:

MACRGO—32 Example:
$ASSEN_S CHAH, NUH

BLIZE-3Z Example:

FDASHAN (DHAH= .CHAM_ 1K §
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SDISCONNECT

The Diszzonnect RAR from FAS serwice of RME i3 used to break ths
connactinn hetwean anp GBRAR angd an FAB, This terminatas the
Tecord stream and deallécates all I/)0 huffers and data
LR | iy

MACROD-32 Format:

SDISCCOHHEICT rab, Terc]l s [si20]
BLISE-32 Format:

FDISCONNECT {RaB=rab, [ERR=err!, [BUC=zuc]]);
tah

Bddress of the RAE to be disconnected. [(The BAE will cantain
the address of its associated FRE,L)

grr fuscr mode only)

Address of & routine Eo be exocuted on error return  Erom the
gervice.

suc {user bode only)

Addreasz of a routine Lo he axecuted on scgessfnn] retarn from
the service.

Return Status;:

Note: For Ffurtner dete2ils oh return stactoes values, rafer o
ki WAX-11 RME Reference Manual.

BMES WORMAL
Servige successfully completed.
REES [RI

The Fad's IFI field is invalid.
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RHES I5I

Invalid stream id. The specified DRAR apd FAE were not
Connesbed, .

HMSS_EAU
Tha FAB block is imwslid.
F¥S5 RAb

The BALE bleck 15 inwvslidd.

Notes:

1. Tabie 4-5 lists Ll RAR fFields usad oy Lho EDISCONNEDT
setvice IN  STAHNDALOME MODE, Por uszer mode, refer to the

Table d=% RAB Fields Used by SDISCONNECT {(Standalaone Mode)

Fiald Hn&mnnic. Field Hame N

N Inpuks: 7 ) - T
IEI Internzl stream identifi=r.
Oulkput:
GTE Congletisn status oode.

(Alge returned in RE.)

Examples:

MACRO-32 Example:
¥DISCOMNMECT RAE.ADBE

BLIEE-3Z Fxample:

$OISCANMECT (RAB=FR&BR_AQNDARD;
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$D5_ENDFASS

The Znd-of-Pass system service is wfed to indicate to  the VIS
that a progeam pass has hesn completed. This service must be
inciuded in the ipitializatien code of every program. =2=fer to
Section 3.5, Initlallization Code, for an explanaztlon of haw the

S0E_CHDPRESE macro 13 £t he uaed.

MACRO=32 Format:
505 THDPASH x;
BLISS-32 Formak:

D5 _ENDPASS;

Rekurn Status:

Tqis service dees nat returno a skaktus code.

Examples:
MACRO-32 Example:

fOS_GFHARB_S -
EOG_UNITy FTARLE.ADDE
CHFPL Rl 5% _ERFOR
ENEL 0%
$0O5_ENDFASS_S.
EO%

"BLISE-32 Lxanpla:

IF - #05_GFHARE
CNEVMAN = LOGUMIT
RETADR = PTABLE_ARDR

KL [DS%.ERROK THEW $D5_EMDFASSS

1=-1E2

Get P-tzble for nmext onib.

If 41l units dones
thean

declare end-of-Fsss
glig continue.

Get F-table for nexst wunit.

IF¥ 7ll wnits done
oeclare end-0f-Fass.
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$DS_ERRDEY
$DS_ERRHARD
$DS_ERRFREP
$DS_ERRASOFT
$D3_ERRSYS

The Live error reporting system sceevices are uwused ks report to
the program nsefr  any  £Irfofd encountered by the oragram that
relate to failures in the doevice being tested. :

o The 5NE_ERRDEV mazre 13 usad to report device-fatal
CEEQK S, '

# The 303 ERRBARD pacre Is uzed ta repart hard errors=.

#= The 35D5_uZHRPREF macro is usaed Lo report  Jawvicae
preparation erTrars.

« The $ﬁE_HHHEUET'mac:n is used to report safft orrors.

« The 325 _RRARSYS macro  is  used o roporl  system—Fakal
@ITOCE.

The errvor types are discussed in Bection 2.9, Leparting Freors.
The vrrar tepnrting system Seevices will:

l. Dizpilay a "header messzage® ocoenslating of the pragram
Litle, the pass, test, and sublest nynbeesz, and the
meszage specified by the BrEok macto's "megadr"

‘porameter [age below) .

2, tauge the message routline specified by the error macra's
"prlink" parameter [zes bolow) to be called.

3. Test khe VDE controel flags HALT and LOOP. If  HALT is
geb, axecution of the program wiil ke stopped. 1f LOJF
i3 seb, a vrogram looD will he estahlished [(@ese  Sectian
3.18, Looping).
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MHLDEO-32 Format:

5D _BRREEY x [oued, [unit], [m=gadr], [pelink]l, Tpll....lp%l
SDS ERRHARD x [numl, funit!, [msgadrl, [prlink!, [pll....[p6]
D% ERRPREP = [numl, [wunitl, [msgadr), [prlioki, [pll....[pf&]
505 ERRSOFT x [rmum], [unit], Tmsmadel, [prlinkl, [p21,...[p&]
505 RRAGYE ¥ [noml, [wnit?, [msgadrl, [pelinki, [pll,...[pR]

BELIS5=32 Format:

SLE ERRDEY (I =num] [UNIT=unit], [MEGADRE=nz2gade] .
[FRLCIME=prlink], [Flepll,...,1PC=pid]);
05 ERRIARIZ MM =nam] [UHIT=unit],; [M53ADR=magade] .
[PHL[NH=PE11H1{] ' [P]-"::‘]-] P r[FE":F’E.I ’i
PG LERAPHLEE (M =<nam] , [UNIT=unit],; [MEGADR=IR2a2E] §
CPRLINE=prlink), [PE<pll s [PaO=pE]);
D8 EARSIET ([HUM=20m] » [UHT T=unit], iMSCGADR=mzgade] ,
TPALTNE=prlink], [Fi=pl],...,[Pé=p611;
505 _ERRSYS f[NUM=nuam] , (UNIT=unlt], [MEGADR =nsgadr] ,
reALTNE=prlink], [Pi=pl],...,[PG=ph]);
t1urm
Ay identification number assigned to the error macro. If nok

specitied, a number is auktcwatlceally assigned b2 the error
macro ab program assembly time, according k2 the  Eollowing
algorithem,.

1. ‘the ertor number is set o 1 akt the beginning of each
teat and esach aubtesk.

. wamh time one of the error reporktiog macLos i3
ancountared  at assembly time, the matro is assigned the
currenlt orrer  number and  then  the eerer number iz
incremented,

X, If = macro rcall possesses  an o argument Ser the  "num®
parameter, that argqument is used and the stoced arrer
nunier is not incremented.

Thus 1if the default walue for "num™ is always takoen, each erpror
repoeting macca within a given aubtest will have a unigue error
number asaigned toe i, and Lor each sobtesk  the erfor macros
will be numbeorad sequentially starting with L.
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with MECEREOQL - SYUTEM SERVIC- MACIONS
12 the F05_ERBxxxx L form of the macto is  used, the "num"
gryunent must he ssecifled ky using the DZ _ERRHOM macro.
unit
The Lloagical unit number of Lthe wolt currenily being tested.
magads

CAddress of a counted ABCIL string, te be lncioded in the erroc

message header., Should zoentain a shoart description of the
BTTOL.

prlink
addresa of  an arrar  repottlng  routine, Foutlne must e

delimitad by SDE_BUGMMISSAGE and S8 ENDMESSAGE macras znd must
use F05 PAINTE and $DE_PHI¥TK macraos far oukpdt.

Pl zhrough n&
Whe ko osiw sptisnal  perameters  that  may be  used

arguments  in  the ervor  reporting poukine whose a
gontained In "pelink,”

"

T
O

oo
- =

Return Status:

"Mene .

"Noreg:

l. Hegisters R2 Lhrouth RLY are prasarved so that =ve roukine
Poloted ta Ly "prilni"™ can capect to find them intact,

Ecror Reporting Roukines:

The "prlinx" patameter is8 u3ed ta link a; ervar Ecporting
routine Lo the error macro.  The eryor ceporting systom service
Ilrst displays khe headar message, insluding the  text Frolbhtod
co by "mszadr.®  Then Fhe roubine pointed bta be "prlirk” is
called. The ¢rror reparting routlne must  have  khe Fallawing
proportios:

l. Tt is ¢alled with a CALLG inastructinn, so it must  have
aM enEry masi.

2. It must he delimitsd Ty Eha SDS RGMMLESSAST and
SDS_ENHHHSSAUE MASTIZ.,

iy
1

| -

j=hy}
-4
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3, It must priant the second and khietd levels of  kEhe  errar

message [sce Segtion 3.9, RHeporting EFreors3) by using the
DS DPAINTE and 305 PRINTX mactob, respeckively.

4, 1t can referetce arguments passad via the pl throngh  po
partamcekars. These paraimetets =an he accessed wslng Ene
symbols Sefinad by the $D5 ERRDIF masra.

5, It muast zontain alt of  the D5 PRINTE and SDE DPRINTX
macr ol Lhat are used to display the srrot messagea. [TIT
275 PALINTE and 322 PRINTX wiacras are uvsed Lo display an
arrot  messaqe, they must bBe owontained in an error
ceporLing roeutina.)

Examplea:

Hote: These ezxamples wlll produze error mezsdagoes  that adhore
t:y  Lhe fermat indigatad in Sectien 32601, Srror Message
Foemals.
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MACHED-12 =xanple:

SYSTEY SZRVICE MACRIS

SFEANFRUMEG AR SREAD errar wirile cprformind Elack Lrgnmsfor. S
FMT ORNNODRADY LaREEn wrd i Tavice oeper addrass ol LTSN -
S AR RS T exeprted onffarl 11 TED 5=
SToaddress of racsiwed nttapert 110 150 -
S Tpanafer size Tuarrad 31 1SL -
W SUords 11 e maT 2N PSLN
Fr1. DilW>HNR: DTS MU SRIDRRESSY V_EXPCCTED! | _RECEIVEDY 1 _XaR T A1 N
FAl HiIM=2HIIF?2 LTI I RN IR L 1 I B B I Y
AUFT LipeF o
SIS HENFE=S=&0F Rk Aamd e d e HS >
FIIE PRTINTERE = FHMT O RNTNNRADN « - i “=~int cpennfd lewr!? Af srror asce,
Feet PSYAPY-.FRR¥ P?{APY.ERRs_Pi(APIes - .
FHSE PATAP ) ERRE_Fai AR .
FUS_FEINIRE & AT _DURFHIE i Frant headar fop putffap foms
Co K i i Clegr error eaygnt
MO AL RITC DU cRE podel cddr- uf rec8ived oiie
Hilgal =i= HilF eHA i dot sddr, of purRctac coffoo
b YNIFEART
Iyl U I i Cpe +f this wars iz gao-.
FEZRL ER ] P iF word 15 hEn
: THFH
THZL v i Counk the errar:
L LR EZ.F4. k5 3 wOR guod ocnd veg dzla
YOS _FRINTX S THT_DUKCDOUT » i Franbh oa Tlne ar Ard msd. 1lepves
SIr iR RE31RE
L L FZ. 45 i It" eighl bed wadrcs dilsrladed:
IC»L Ak i THEH tiluF.
gL k- CrFL TRAF R4 : Liicreneal buffer ruintera.
O™ FE= . #FEC _RBUS_EIZE ; e o f bur uf bufler roaclhiaed.
N 1o P JdMTIL vntiic buffo2r cuanes
ki B F G =Sk

1
305 LORTERT

05 _EHDT

T CRELARTL.Z JHIT

1 =REL JRLUF -

LOD_UHZT»
FALLHE=HENEUIAF

Fooali-RIADETERYED, -

FA=EREL _SHF_HSIYF

CasHEV _HRALE

LoT

4--14673

Rt T4 A = 11 ] o BEES
Y4=EHWR _IIIHINT . -



WiNE FIALIRLGE -

BYHTRM

Bulblb—-32 EBxanple:
LLTE AL
VURZ_DNF_SIZE = ZO54F
TN
FEANERRHSE =
HNFLIT “¥AMAETIC “READ arrcr =
s
wCC_BpUF 1 VESTO# CRCC_IUF_SIiZEsWARL
CHXF_OUF 1 SYCCTOR LREZ_GUF_AIZEsLWOKD

LoD _UHITsERR_COURT LTV . 5520
F

D5 BGHMYEEERGE (RGLTIN . MAYT-RUFDUHP]

|.CIEAL
CRIURE 2
Ok _UALIE s
FIHD
WMT GabDNJkEETIL =
HNFLIT [(¥ASCIC Al 0evice €
FHY, KNI EANS=
UFLIT (®ASCIL °! FAddress v
FH* _.dddIL.knxDI=
HELIT (XAEBCIC *!'raddéress ol
FHT_Gd0I:kAD&=
HFE1 [ 7 fXREN:T ATransfer =
Fer'l GoONRA0DS=
HET.1® ¢x%akn'nh Yt dards in o
FHT TL#FFHNG= -
UFLIT SZASLIL “ VAl salilikESST
FHT TlaM=pUF=
HELTT (¥asrir aLi_reLr g
' Dizrlaa Like secoau leve] ol Lite @ar-™3- DEER
SOL_FEIMTE (FHT_GOQ22RJLsFTN
SOS_FRIGTRE (FAT_CAODIADZFDY.
Fj5 FREIYMIE FHAT_GHGDBATZ«F'1 2 ¢
TE_-RIHTE (FAT_GONNY&LG 20 F
S5 SRTHMTR (FHT GIHNOBADS-FA: ¢
Jusy lew ki LYhird [wewel a7 Lie erroa1 AEES
Farzu =111 i w5 heegder 4nd clezr Los pTTN
FIS_FRIMTE (FHTY_OUMCIELLR: ) ' F
EREEIIRS = F P
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WLk AT DS

crfornons bluck transfer, " )F

T+
e

a=o addreas!_ 115 "0y
awvzeprtad fuffe-l P _TEBEL T,
Teceiweld Do ftaer! D KLY,
ice (uagrwe) 1 _TEi ") .
- . I"'\.
rror il Sl Ty
| FXPECTED? ! _RCCEIVED: ! _ZUR{I1A1S 00
LF_*GLIS" e
sasa,
ade .
r STLmL
rink peEsger far buffer dunes
fmar ¢r=ar count
L
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I How romszgre the eliscesiled bufter with the recelved boffer. Diselzw =il
I mrspatches, IF more Bhan eidht Brrars ETe Tounds we cen stae.

TR EMDEX FREO#M ¢ TD REC_BUF_STZE ob

HEGLN
IF +REC_FEU: C[.INMIFFEX] WEN FEF_DLF L[+.INDEX]
THEH
BEGIHN
ERRORE = JERRMAE + 17
ABK_YALUE --
FREC RUF TLTHNEX] XOR EXF_BEUF C.IMDEX]:
E05_FRINTY (FMT._ODUMFRUF ¢
RECLHUF £ ITMUEX T
LEXEORNF L, IMDEX 2y
SREC.RIF §.TNNEXD
P KIR_WALLED 5
CHI
IF «ERRORE EOL 2 THE® EXITVLLIF
EHDP

$D3_EHMDHEISASE:
k
F

SOS_HBGHMTEHT (TEXT='Feced teoete’ )i

FOC_ERRHARD {UNIT=.L0OG LIH] T HSGADR=REATERRHESE »

FR_UIHNE=FUTDUKP . Fi=RFZ_BIF «
bE2=EAF_RUI, PZ=REC _BUF_SIZE
Y4=ERE-COUNT » o= DI _BASFE

4
FUS_ENDTEST :
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SFAQ
SFAOL

The Formatted ASZII Cutput (SFAOG] 2yskem  scrvice provides a
neans by which cooplex messages can be foarmatted into ASCIIT
sharacter atrings,., This mecro cen be ased to:

« Insert wariable character string data intoe an  ocutpuet
' string. '

# Sonvert bimary walues inta the ASCII represzobations of
Eheir decimal, hexadeclmal, or oclbal eqguivalents and
substitute the resglts into an output string

The s¥stem service constructs an outpuk string by refarring  to
formatted AECII adkbput {FARDY directlives contalned in a "control
gtring" and using those Sirectives to aperate sn the oontents
of walus paraneters.

The 5FADL maceo pecforms the ewxact same functiosn as  the SFAQ
macro, bhut allowa the specificatien of an address of a
pargmaetar 1ist instead of reguiting each parameter kEp he llisted
axplleitly Lo the moceao call.

MACEO-3% Formak:

RFAO0 w ctrste, [ouclen], oukbut, [pl], [p2]l, ...lpnl
SPAQL x ctrstr, [outlen!, owtbuf, pralst

BLIGE-32 Format:

SFAD [CTRSTR=cLrote, [OUTLEN=outlen], OUTBURsoutbuf, [Pl=pll,
[Pi=p2], ...[Pn=pnl);:

SPAOL [(CTRETA=CLESLE , [OUTLREN=o1t]len] , AUTBRUF =suthuf ,
PRMLET=ormlst’

ctratr
Address of 3 character strlog desceriptor  (see Section 4. 3)
ooinging =o the "wentrol steling." The control string tontalns i
get of Parmatted ASCIT Output  [(FAD) directives. Thessa
directives are de2oerlbed in the potzz of che $DE_DRIHTH maicras.

bk len

2Zddress af a ward to racelve langth of sutput etring
constrncted by the sepvice routines.
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ouehunt

Addre=ss of a character string deszriprkor (sed Soentlon 4.0 3)

Pointlng tz the outpuk  huffer. The fully foarmatted sutputs
skring 1s placed in this bhuffsr. T

Fl through po {$FAD coly}

B to ZF Zircotlve "parameters, containead in lopawords.
Mepanding  on  the corresponding FAD dlirective, a paraneter may
be a walue that 15 to bhe conwverted, the addrese of 2  string
that iz to be iInserted, a length, ot  an argument <ount.
Parameters are listed in the order they are referenced hy  the
contrel string. IE more than 28 parametcrs mugt be specified,

use the SFACL macro.

prmlst (SFAOL anly)
Address qfF a Iizt af lokngwordz contalning the Jdirective
parancters. The 1i=t may be of any longth. It may be an
already existing data struckure from which certain waluez atcs
to be eXxtracted.

Return Status:

555 NORMAL
Zeevice succeasfully conpleted.

555 _BUFFEROVT
service suocessfully compleked, but  the slze of the outpot
String was graater than the maxlioum allowsd and was cruncatasd
({Seda nokas) .,

555 3ADPARAN

An inwaiid FAD direetive was specified in the cortrel skring.

Notag:

1. It the formatted owulbput =teing i= to be displayed wn the
user's terminal, it Is important to  =elect Lhe proper
D5 PRINTX macro to cause the message to ke displayed.
Hetar to the description ol kha D5 PRINTx maoras.
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Examplea:
Tinis exanwle will ceeats the Eoliowiong SLring:
VALUES =z (DECY AEGAAlZIC [HEH) =100 (53ICGHED)

KACRO-3d Example:

E/OnESH sfeserirtor for oubtrFut bpuffer
LORG A0 sOutrFut ouffer lensth
LOME FaltEUF shddress of buffer
FaldBUFT ELKE 34 sAdd-—character buffer
FAOLEH: .EBELEW 1 thdord to receive lensth of outeot

CHTRL .S PR IN
vASCID SYALUES YOL (DECY XL CHEXD) ISE €SIGHMED! &
Mabid LONHG 200 .
Wl 2 +LBHE 200
VALEY o LOWEG --400

FEADLE  CTRSTR=CHTRLLGTRING: -
AUTEUF=FAQDESC: -
JUTLEH=FAILEN> -

F1=VALl» F2=VALYy FPI=VALS

GolaHE—34 Sxamplo:

O
FAELF
FAaidbESL

VECTOR I&83: BYTEDs
VECTOR {21
ENITIAL (BOr FADEUF) »

¥+ e

FAODILEH t VECTOR L[its» WOREIr
Wl 1 : YECTDOR
INETIAL (20Ul
Vhal 2 PO MECTO0R
INTTIAL c3acis
WAlE « VECTOR
IMITIAL (—4007%:
EIHD
UFLIT = (XASCED “MALUES 10l (RECY 'YL (HEX: FS5L (SIOHEDD) ")

4F 4] (CTRSTRE=CHTRL_GTRIME~
(TRUF=FADDESC»
UTLEN=FADLLEM
Fi=HaLls F2=VA.2: PI=VALI)
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$GET
The Get a Deaoord Scevice of TS 1o gsed toe reqd n TeooTS From
The file musc haye heon previsusiy opehed and connedlod
Fecoria

file.
znd SCONNICT  services, respeclively.
¥ Lhe randam-kv-NFA

witin the 32FEN
may bz read L[rom the fils soquentially ar by
method.  Thess: acoess methads are dliscussed in  ecktiar 30158,
File Managonent.
MARCRO=-22 Format:
SGET rab, lerr], [sSuc’
BLISS-3? Format:
FGRT (fA2=rabk, [d3R=arr], [&Ul=zuc]]:
EaEh
Address of the RME ko be associated witk the FAS descrihing the
[ils to which conrpection is o be rade. [The address of the
2B is i 1hes RAB.!
grr (uger mode only)
from  Lac

Aodesss af 3 roudbkine ta ke oYoouted nn o spror return

Fcergioe,

U (USRY Mmodo aniw)
re=s of a4 coucipe to o executrl] oo Succes=ssfoal retura Fram

=Yy
the ocrrelos.,

Retlen Status:
Mole:  [or Further details own retarr stalbys valizes, reler En

[T VAX-11 R¥5 chgtgnce Marnual.

HEGS HORMAL

Zervics durcessfully camplated.,

RN £
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kM&E EOF

AtLempt was mads to Tead beyond end ol file.

The F&8 bleock iz irvalid.

The FAB's IFT Field is [nwalid.
NS 15T

The HAE's ISIL Eleld i=2 dpvatid.
lFMES RAB

The GAB blook is inwelld.
nmE3 AER

Hoar erroT . [The <ovice drivee's roturn staktus will be in th=
Uy Fieid af the RAL.)

HMEE KFA
Iwyvalid RFA was soecified In tandoem-hy-RFAE mode.
AMEL RTD
Becord rebtisved was teo hig for the buifer provided, antd wWas
Lruncated.
Hotes:
1, Table 4-5 li=zs Ehz KAX Fislds used by tha 5KT mervice  IH

STANDRLUNE  YGDE. Per  User aode, rafer to the VAR-11 RMG
Relorence Manual.




Wits MACZRDES - SYRUEM LEEVICE KARIROS

Table 4~& RAB Flelds Uased by SGET {Btandalone Made)

-

Field Mnemonic Field Mame

Input: )
Izl interna® atream identlfler.
kAl Rocord access mode.
RFA Ruvord's address, {Used only If RAC=RFA,D
ROP Becord-processzing opsizas.
URF Uzer recard arca addriess.
sz Uzer recaord area =size,
Qukpat s
R2F Racors address.
RFE Aedord'a file address,
AL Recard size.
3Ta Complokblon sterus code.  (Also returred in =AY .
Rt Staru? wvalus. {See Nelorn Staotus, akove,)

Examples:

MACRO-1Z Example:
$GET RAEB.-ADDR

ELISE-3Z bBrample:

$GET (RAB=RABE_ADDR):
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$DS_GETBUF

The 505 GET2UF mazra Iz used to obiain wueffer =wpace. In
stanpdalers moede, the butter spave i allocated by the VDE from
its Erss memsiy Zoel. Tn ousar mede,  the YIS g3lls wha VMG
Bl R0 syatEm service fmee the WAR/WME System Ferviges
Aeferance Manual Eor detailsz] .

Vhie caller indicates the noober of  pages  desired,  and the
seryice  returns  the low zpd high eddresses ol B 3pane
a.located.
Whan the orogram ne Tonger needs the allocalked haffey asase, 2k
can be  reltornad  to the free memcry pool with khe $DE RELIOF
MATEMN .
MACRL—3Z Format:
LS GETBUF x pugunt, ‘reladel, [ohyadr], [r=gicn]
BELISS-312 Format:
Siw GEUSUP (BAGONT=pagent,
[RETACR=razadc] .
[FH¥ECR=p0vadte] &
[RECIOM=czggicn] i;

sagart

Sige (rumber of pages) desired tor buflec.

rekbadr
Aidress of a  rtwa-lanqword  array bto receive  the Wwirtnal
gcdrroassa of e law arnd kigon Bufleoer limits,

phyaat

fddress of & two-iongword arcay to roosive  ohysicesl  addressces
[

o low and algh boZfcr Linfoe. This parameter is only rszlevant
in stzndzione nade.
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rezion

Memary region from which ealler wishes Euffer spaze ko he
allocated. WValues are

E: butfer ®llocated from P space. [Cefaultk.)
l: buffer allocated feom Pl space.
2; buffer ailocated from sveEtem space,
In standalene mode, this parameter iz ownly relevant if @©emory
manajcneht 1s turned aon.
Return Status:
EES_HQRHAL
Buffer space allocated.
5$$_p._c:vm {user moede only)
The "retade" array cannot he written by kthe calier.
5% ERQUCTA (user mode anly)
The process excecded 1ts paging file quota.
555 ILLPAGONT
FReguested page count was less than 1.
SHS INSFWSL (user mode anly)

not.  largce enough ko

The preccess's warking set limdlt is
Fass Space.

gocommodate the Inoreazsed wirtnal  addad
BES WASFULL

Insufficient virtual addres= apace iz swallable ro [Ulfi1ll  the
butfer request. [(Bee nots 4,)

Lk = d [(standalanes node only)

Iilegal walue was given for "region” pscameker.
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Hotes:

1. I Pl aspace is regquested in uge
will woorntain thoe &llacated
[irst =slemant znd Lhe iow =ddre

2., In sLaadzlane made, builer spasz
ag  contizucus  pages, b ther

p “he  "retodr® 2rravy
c'a  high addrass gt ive
“ 4% iLe seoorde elenienk.

-

G

e will slwoyse ke aliocater
¢ ig not a =meft of voabtiguans

passs  aeqgual  to the  cegassted  saSfter slace, Lher the
O85 WASFULL =tatusz wWill e rerburned.

3. Tn standalono nmoce, hufter soacce 13 Aallocated  Etacting at
Ehe lowoesk availabhle physical pags. :

Ly Iz there are  [ewer
requestes, thon  “he
Aallacates.
Lhiz ares will be 2laced in the

[pAgQes
number

Framples:
MAZRU—2Z Krample:

S$OS_GETRUF. B 110 BUFLIHITE i
BLIGS-32 dwample:

tRLLAETRUF sk for S fFasSes in
TPAGCHMT =50+

RETADR=RUF _LLIMITS,
REGION=17}

The beginning ard endlpg wirtua®

than k4o mImher
avallanla will he
addcenssrs nof
"retadr" a2rI&ay.

vallahle
= pages

fialk for i0 rEsSes.

1 fFECce.
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$GETCHN

The Gerk I/0 Thanncel  Lofzrmaticn svystem ERFWIoO Tl UE R
nforration oboeuz a device to which an 7/ channol has heen
assiznesd. Twe acls of informetion oen he ratirnad, 10 desleod.

ad

e ThzT primary Sevico characterlstios
# Thoe zecondary devisce characteristicns

In moglk cased, tne two sels of charackeristics are  idenkica:.
However,  theete are three  irstzaces Ln whilch the primary and
guoondary chazracherpislics ar2 nok the same:

L. If the device ls associated with a wallbhox, %k primary
charsozariscics Arao Lhoze af  the Aevice and Fhe
secTniary aharacteriatics are thosz a2z the maiihox,

2. ZF the dewvice s oa sponled  Zovioo, Bl peimAary
chatackerisnios are rthoss of the intermedisate fevice and
Lhne serondory aharacroerislics are bhowse af ths  spoolad
duvice.

a. Fothe dowvice 1 a  logizsl link in & notworx,  EAe
secardary sharacleristios desdscribe the 7ink,

15

12 khe diagngstic progrom s ruanning ir svardalore mode,  the
Primacy and sacond=ry chatacteristles will nlwzvas be “denriczl.

This service is not availabhle Lo 2ewcl 3 peograms.

zater 1Y 18 recommended that  all rewly  Joveloped  level 2R
Frograms ase The VM5 BGETRVI =srwice  instead o0 SGHUTOLM,
bucuuse ot @lans oo remoys suDpoct of SCETTHY tram WME, Fefer

Ene WAXSVMES Systen Scivicesds Relferance Manusl.
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MACRO-12 Formal:
SGETCHN chan, [prilenly [oriznf], Tscdienl. Taodbel]
BLISS5-3Z Format:

SOLETON (MHAN-chan, [PFRILZ==prilan], FreRIlilir=priket]
[SCoLlEx=xodlen] , [SCEBIF=scdlaf] i

Chiar

Sumber ot the 150 charnel assianed fto the device.

Frilen

Address ol a2 ward ta  receive  the lebpath of fhe orimzry
midgractaer IRnd

pricol

fddress of = charepota: scrlng degariplaor {aea Sectinn 4

pzintiag Lo hnffer thez wili recclwe nrimsry sharactaristics.
Tre defaulo L= 8, Lmplying no Lalfoc.

scoalen

Bdfress of a word  to  recelve the largth nf the sstomdary
characoaristice,

sodbiaFf
address ol a shatacter =triag dsseripker {sos  Seckian £, 3)

sainting to huller rhes will recoive sccondary Sharacteelistics.
The colfzall is B, i9plvwing o bulllLeor.
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Heturn Sktatus:

LGy BUFFEROVE
Service sucresstuliy completed Device information  owee £lawad
Ehe bulice{s), =a Information was truncatgd.

Sud NOAMAL
Eeruiﬁe Successful 1y conpleted.

555 AQVID [user mode anly)
A pullfer descripter cannot he re2ad Ly the zalier, wr a  thuféar
ot buffer length cannok be writton by the -zlier.
553 IVOHAN
that 1=, a oghannmel

was spacified,

rnieater than Lhe af chanaels

S hn inwalid charnel number
nuamber ol B ar & numboer rnumoer

Avallahie,

S8% HOPRIY [amsar mode aniy)
The =spacilicd cheorel is nol cssiqned or was assiqnad  from &

more pridileged arcess node.

are  nlaced

Motes:
iinetrated in

the device character istico
Euffer in  khe Eormat

L. In sLandalcn= made, 5
into  the specsilicd i
Figure 4-7.

A7 u

i 151k

LY Do CHARACTER-ATI L5

BUFFFF %141 Tv~E ] [

OLVICL T EPES DEAT | IF I mn TION

Sl MUMBER

L P [
VLbanialone Moded

'igqure 4-7 Dewvlece Characteristios Busfer
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Fal_awiag the mift number 1z an ASIIL string  reprasanting
tha Zevice's jgemerlc name.

Tive "devins chnaraznteriscics® and P ico dependent
infFormatisn® Elelds are the sane a2z they are for user mode.
Refer Lo Lhe WANASVMS 170 Uscer's Guide for detalls.

2. In uzer mcde, Lhe device charocterisibics  are Zzrad  Intno
bhe gpesified bufters in Lhe format detoiled In the VAR/SME
I40 User's Guide. .

1, Hefst to the VAN/VNEG Syztem Sarvices Acforohces Manual  for
peivilege restricticons  and other notes on the use of Ehls
servize In asey mode.

Examples=:

MACRO-32 Zwamzloe:

EHAMMNUME .WORT @
BEUFFERS

EBUF

yLONG DTRSK_LEMGTH
oLOMSG BBOF
H +ELXE DIBSKE_LENGTH

4
4

$HETCHH_S CHAMHUI, + BUFFER

BLIBG-32 dxamnls:

OB M
CHANMLUNK @ VECTOR LWORD]s
EBUF i VECTOR CDIESK_EENGTHy EYTEIDs
BUFFER t VECTLR (2

ITHITIAL (LIEB$K_LENGTHs BEUF .

]
F

$CGETCHM (CHAN=CHARHUFN: rFRIBLUF=BEUFFERD ¢
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$D5_GETTERM

Tns

et Terminal Characteristisa service can be uvs=ed ta abtain
Cype and characteristics of fhe user's farnlpnal.

MACHO-32 Format:

5D0% CETVERM = Lerm~harc

BLIES-532 Formakc:

S GETTERM [TEAMCHAR=tormzhat) ;

Cermachar

Addre=ss of a quadword btz receive the terminal characteristicos.

Lo

Yote 1 for farmalb of the charactaristics,

RBaturn Status:

555 WIRMAL

Servico secrass=fully complaiod.

Hotes:

L.

The terminal characteristics are  returned in A  guadword
Wwith tields in the Eoliowing formak:

al 0
FASEWIDT= TY¥PE CLARR
FAGE TEFMINvA L
L NS 11 CHAFACTERIETICS
TH.Ine2m

Figure 4-38 Faoernzat of Terminal Charactrnristics

Values for the "type' field and "terminal characteclistics®
are defined by the STTDHF macea of VM3,

Hete: In zzandalone mode, only the ":yme" and “"terminal
character latics" fields ara Zupplied. Far terninal
characteristics, only TTEM _SIOPE  is  proevided. In user
mode, a2l [ieldz and all terminal characteristies are
supplled.
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Examples:

EALRI-32 Example:s

TERH_IWFD! " «BLEH 1

+
+

TNLE_AETTERM-_S TERKM..TNFO
2LTSE-32 Zxamale:

OWH
TERM_IMNFO : VECTDR [[2]17%

4
L]

35 GETTERY fTEHH_EHﬁR=TERH_iNFU}?

c-lan
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$GETTIM

Th& Gk Time gvsbam dcevice furnizhos Bae curksnl
inr Gd-hit tarmat.
the SAS0TIYM service,

sstem time
the time 'can be converted to ASCLI By using
MACEO-312 Farmat:

FOETTIM timade
BLIES=-32 Pormat:

FUZTYIM (TIMmalA=tinade) ;
Eimudr

Addesss of a guadwortd that i3 Lo :zoceive the

i . current kima in
ad-bin Format.

Return Statusé
O MUAKAL

Snrvice suvcess=fully comploted,
SER ACCYIL Tusoc made avly)

The Suadword £n recroive khe  Eime  cannet  he

: wWwTittan the
callar.

L.
2

Examples:

MACRO=32 dxample:
$GETTIM..5 TINE

LLIE5-3Z Example:

SGETTIM (TIMADR=TIHE):
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$D5_GPHARD

The Get Hardware Paremeter Tawle system  =ervice WwILl pfﬂviﬁe
Ehe caller with the address of the p-table for the legigal orik
spezifiad. The p-tabie’'s contents can then be accessad oy the
callee. The MmAsro is uged in a Alagaestisc proaran's
lpizializalion code, disrussed in Section 2.5.

MACRO-32 Formar:
SCE GPHARD x devnam, adeloo

BLISS5=32 Format:
DS GPHARD = (UN[T=devnam, RETADR=adrzr ‘o) ;

daynam

The logical unit number ot the device whoss p-table 1z beling
raguested,.  Finimum wvaluoe 1s A, Maximum wvalae 1s delermined by
Ve, depending on the oumber of seiected fevive units  trstable
iy caller. (See nobkcos.d

adrleeo

Address of Tongword to receive E-tabkle hase oddress.

Return Statua:
D% MORMAL
Service succezslully complenad.
D=5 ERRCR
The argument lisl dees nob conkaln exaclly twr arqumenktd.

m

The =specified loglcal unit number is too largo.
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Motags

1. of "Aevnan" was initialized to @ and incremenzad afesar eash
iszzvance of the 503 _GFUARD macra, than the DSE EHROY retorn
ELatus 2imply mesn: that the p-tables For  all  seiected,
LesLanle  device wnits have been reberanced. g menn ™
ehould e raelaitialized o A, Baa EBactian 3.5,
InitiaZization Code, For details.

Examplas:
MATRI-3Y Jxampis:
IHCL LOG_UNTIT

$OS_GFHARD.G -
LOG_UNITs F_TAEBLE

BELIZA-32Z EBxamplea:

LOG_INIT = LOG_UMNIT + 1%
¥B5_GFHARKHR (LNIT=.LDOG_URIT:s RETADF=P_TABLE);
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$DS_HELP

The Cisplay Help Text service can be used o display  bext
agontained  in A help fille. Help files are described in Chaprer
5. This service is functlonally identical ko' the VDS command
HELF.

MACHAO=12 Format:
%% HELP x keylst

BLTSE5=322 Format:
shs HELE (EZ¥LET=kayletl;

c2yl=t
Address of a character string descripoer (see Soclion 4.3) that
perints  to a list of bhelp file keywordz. This 1ist iz exaclly

cquivalent £z the keywards that would oe included as paramnclers
to the HELFE command  {sce Lhe WAX Diaqnostic Superwviso:

Uzer's Gaide). 'To raference the hoip fite EVIYE. ALE, Tart
diagnostic program HYXEL, the first koeyword in the list wusrc be
'EVXYZ'.

Return Statuar

The returno stabkus may he any skatus thabt may be rebuinsd from
the S0PEN, SCONNROT, SREAD, aor SDLOGRE gservices of AME.  Refer
to doscriptions of khese scrvices.

Examples:
MACRO-312 bramples
KEYSTRIMG:! LASCID FENXYE MaAMUAL OFTIDMWSS

L]
d

$DS_HELP_S KEYETRING

L1582 Evampla:

EIMON KEYSBTRINWG = UFLIT (XASCID *EVXYZ MANIJAL DFTIONS ¥

rh

. 1
+*

$D5_HELP {KEVLST=KEYSTRING)*
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$HIBER

The Hibqrnate aysten seevice aliows a diagnostic program to

make iLself inaclive. A bivoernatlag program oan be intercnpted

Lo process asyvnehronous events,  Affter the Jdiagnostie progran's

svent  bhandicr  has Leen oxoodbed, the progroam will be c=turnead

to its =tate of hibernation. This stake will rewmain In sffact

untbil Lhe prograwm i1z awakened with the SWARE avzten zecvlice.
MACRO-32 Format:

BHIB4EA 5

iHate: Inly the 35 farm of the macro is supporterd.)

BLISS5=312 Foarmak:

SII13RE:

Heturn Status:
UHS_NUHHﬂL

Service sucgessfully comolstced.

WNates:

l. In standslaone mode, the only way Ifor a hibernating program
cn he awakensed i=s for an avent handler (for oxaaplo, an ART
routine oar inkerrupt service routine)d tan Al tha SWARES
Serwice.

2. h wuscE mode, a bibernatlng peocess may e awakszned by
Ancther  process. Refer o the WALA/VMI System Bervices
Bofvrenoce Manusl Eor detalls.

Examples:

MACKO-32 Bxamplas
$HIBER_S

BLlSs-32 Lrhample:

SHIEER §
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$DS_INITSCB

The Initialize Systam Control Block system sexvice Wwill  Load
Ehe VOB default voaluss Inte al®l weotors withio Lhe S0E. | I
be used to rezZtore VD5 exceftlion and interrupl handlipg Lo A
veokhkotrs if the diagnostic proagram has previously deflaecoe i
pyn handlers wsing the $DE_SETUEC saryu]oe,
Tnia ayston service is anly availahle to leawedl 4 diagnoaskics
Progeams.

MACRD-312 Format:
G058 IHITHEO3S =

BLIES-412 Pormat:

D@ INITSCB ()

Return Status:
SEE_ﬂDHMAL

Seewlze suteesalully soapleled.

Examples:

KACRD-32 Sxanpleo:
ANE_INITSCR_S¢

ALTEL=30 Example:

DG _INITSCEY
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$DS_INLQOP

The D3 IWL2OF progetam conteol mocro can ke uzed to
exacuhed.

it a program

lonm  i=

heing

discuzssed In Sectlizn 3.10.

MACRC=-32 Formats
SDE [MLOGP »
BLISS=32 Format:

FDE_IRLIOF;

Return Skatus:
D% HMCGRMAL
A& progrtam loon 1o

LY :'ri_l:: HEUKE

& program Toop 2= nat being execubed.

Exemples:

MAZAD~IZ Example:
$HE_YHLOOP_S

BLISS3-32 Exomplo:

$OS_INLOUF»

baling crmoezulad.
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$05_LOAD

Tha 505 LOAD zysten servicz caen e dsed Eor reading a ELle dalo
& buffor  area. This scrvice may e ompioved whien the full
range of procesiing oprtions provided by M5 1= not needed.
(The 3125 Liad service uses RIS ra inplement -1cs Funcrionzlsiv.)

MACRD-32 Format:

Y08 LIAD » File, defanlt, leagtl, address, rcollebh, felboc,
[wrom ) .

BLISES=-32 Pormats:

$DS”LDAD {FZLE=EILU,' DEFAULT=delfault, LN G T =l ong th,
AR SLES=addEesn, KETLREM-rellen, ARTEC=roattes, [VW3IH=vhnll:

file
address of a guadword descriptor (see Gection £,3) descrviling 3
chatecter string fthat represants the #name of the fila fo ba
lnaded. The filensme Eormat is=:
HGDZ::DEV: [DIRECTSRYIFILEYAMI. EXTVER.

If any Tirlds of the Filenans aze missing, they will he fill=ad
in with [ields specified by the "defanl " parameter.

default
Nddress of a Juadwsrs descrintor (aee Secllion 403 desceihinag a
character sString  that represents the defaelt fields for the
filaname.
Langth
Size, Iin hbytes, of the buffer thst will teceiwve the Eils,
aadress
Zddress nf tha huffer that will raceiva tha fiie.

tetlen

Aidress ol IongWord Lo receive Lae toral lensth of the File.
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cetrac

Address ol a4 longwoed Eo recslve FME fFile atctribuakes =f  the
file. Tos Zicsl word of Lhe Zongword will contain the PAR MOS
Imaximuay raoord size) field, The Thipd byte witl ~antaia tha=
Far  AFM  (recoetd  [ormaz) [leld.  The Zodrth. byvte will conlain
the FAE PSZ [Fixed header size) [field. Refsr to the discuzsian
of the 5FA2 macro Zar descriptions of theze fialds.

whn

VWirtueal aleck number. This i3 the nuwelher <[ Lae fieslh wizrbua’
hlagck > be read. The defaelbl waloe Za 7, wkisl will cause
reading Lo begin wikh Lhe [Lrsk block of zZhe file.

HRueturo Status:

Tae 508 LOAD s2rvice can ceturn any of the starusss  assacisrbad
Witk the SOPEM, S2UONNECT, $3AEAD, SCISCONHECT, or SCLODSE
sarvices af [ME, Xdafer to the doscriptisng ol thede services
Cer 13mts o returt statises.

Examplas:
MACRO-32 Kramples

NAMEDESLCE ) tFilename descrirtar
LORG 0 sStore filenmme strins lenstih herea

LEHE BUFE fhiddress of filename slirimd
ELFF} +HLEE 39 FS%tare fllepame here.

DEFDESLCE iliefawult filename stirins descrirtor
ASCID SCEXEFOS

EUF_SIZE = 512
EUFFERT «BlLHE BUF_SFZE
FILE.LENGTH:

fLOMGE O
FILE_ATTR:

+LONG ©

LA L o

g LOADLE NAMEDESCDEFDESC »4BUF. SXTE, =
BUFFERFILE_LEMGTHT"ILE_ATTR



YlE HMACKRODS - BYSTEM SERVICH MACREQAS

AL[85=32 Example:

LITERAL
BUF_SIZE = 51214
(] 147
FUFFER ! VECTOR [EUF_SIZFEs EBYTED:
EUFF t YECTOR C3I0: BYTE1F 1 Store filenzme here.
HAMEBLESC! VEGCTODR [21] | Filename descriptor

IKITIAL (0« | Store Fllengme stripd lendth heres
BUFF)y ! Address of filenawe wtrims=
FILE_LEHNGTH : UECTOR.,
FILE.ATTR I VECTOR

EIMWN

DEFDEEE =
(YASCID *LEXEiQ 151 Detault filename strins descrifFtor

$0S5. LOaD {FiLE=HﬁHEDEﬂEr REFAULLT=TEFPESCs LENGTHmBUF_SIZE-~
ADDRESS=BUFFER, RETLEW=FILE_LENGTH, RETREC=FILE_ATTR)¥
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$DS_MMON
$DS_MMOFF

The Tuera  Memary  Managensnt oo (055 MMONY  and  Tuen  Memary
HNazaagemsnt  OFF [DES_ﬂMUFF] System  sorvices ace proviided Faor
enabling and  Adisabling the memory menajcment haedware  in
standalone modu,

lrely lewsl 3 diaqnostic orograns moy CUDn MemGry mManajoocnbt oo
ar oL, Il a iewel 3 orogram EUEAS MamDIy Maragsmens opn At
off, it MUST wze these scotvices to da so.

Memory  maragoement [z discussed in Soction 3. x4, Memoty
Managemant apd Allocation.

MACRO=32 Format:

LS5 MMON x
L35 EMCEF x

BLIS5=-32 Format:

I

D55 MMOW {);
D&3 MMOFE ()

Eeturn Status:

S WALTLY

borwics  sucocsssfully comnnplated. Memaor v management WS
previousiy dizabled,

SES WALLET

Serwice =sozcesslfully completad. Mzmae ¥ manayemen HAG
previously ecnabled.

D3 _WARBNING (used with MMOFE only)

The 5035 MHMOFF macrn was issued, bukb mamary manAagement  was  not
dizakled because a SET MM OGN user cammend had proviously been
issued (see rthe YaK Magnostic Snperviser Usor's Galds).
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Hokes:
1. The d83cer comweand 55T v OM has
08 MMOFE  macro. Thus a prozram

amanagement L[t the weer has turned it

Examples:
MACHL-3Z Example:
$05_HMOH.R
FLI5G-32 wdawmple:

[This examale 11lustraies the case ni oz
exocdle 1D wenoty oanajenent is =snabied.
Lurn onenory manageneat off, 10 anornel)

| Turn aoff pmemerd manadement.
F czll routine &0 rerort the rPrablems

05 _HHMOFF L)+

IF D5+_MaRMING

THENM
BEGTM
REFORT_fiti_OH ()3
$+IE_ABORT {1+
EMI;

MACHLEA

przapdence over the
caanct shut ol memory
om.

FTUTh on mewore mefsNcarnt .

Lhat wannot
Lhe program cannot

[PE 24 E Al
IL

'F Lhe uszar hzs turped it onr
then zbort the ~1DETEM.




VDS MACAE -~ GYSTEM SEEVICE MACUOH
$OPEN

The Juen Exicting File service of BM3 is used Lo makz a  File
avillable  far procesasing.  Zpening 2 Cile is Eve first step ino
orocesizing the inZarmation within the File., ‘Thi prvice uU=Ee=R
cdranst=rs within  ithe A% to determine walch £ ta ospen and
What access aitelbakss ko assizr ks the File,

e
le

MACRO-12 Format :
S0Py L2, [=rr’, [suzl:
BLESS5-32 Format:
SOPRN (FaR=Fab, [RNE=crr], [S0C==200]);

Zuh

Bddress of eaa FAK.  ‘the FAR iz dezlared walng thae 5FA2 macro.

[

Brr (ds=sr mode only)

Address of  roukine Ko ecHEeeute an error rekurn trom 2SN
EEbVIgr.

“ue [user pods only)

Address of reuling to exerute on sucvesszfa’l  ratorn from oten
durwica.,

Return Sratus:

wote:  For ferbher detalls on rebien skatus  yvalues, refer  to
the WaX-11 GRS doforence Menua®,

AMAI MORMAL

serwice RUCSCedsfolly momplolod.

AMOEn ADC

brror aceessing fila.
RS DR
Dynamiz  memory suhauzted. nznfficiont  dwnamin MEnGrYy

dAwalilahis,

123
|
—
(L
e




VIE MACKRDS — E¥YSTEM SERVICK MALEOS

AmEs DEW
Ead dovics specification.
Rz FABR
Eeror in FAB.
FLEER 30
FIle ret Souad.
ErE5 TFHK
Fad file name.
RMSS GRG

Lavalid E£ile grgenizatian. L1 =tehdalonea gl tile
prJanimation must be sequential.

AMEE REK

File read errTor.

HNotes:

1. Tabhle 4-% lists Lhe PA2 fieldag used by the SIPEN sorvice IN
S TAMDELONE KMOTIE, For UseE [T raicr fo the
VAX-1l BMY4 Reference Manual.




Table 4-7

VDhE MAOROS - HYLTEM SERVICE MACRDS

FAR Fliealds Used by $0PEW (Standalone Mode)

——— i

Fizld Mnemonic

Field Wame

—-_—

Input;
Cibl Ay
L=
Frc
EMA
FHE

FOP

IF]
BEAT
REX
MAE
Cutput:

ALl

BL:
DE S

FEZ

Ir'I
MRS

CRG

Lefauit file specification string addrezs.

Cefault file speclfivcation string =im=,

File acress.

File spocifivation string address.

Tile specificatlion string =size,

File orocessing apkicns.

Fleed control area slée; unift record devices only.
Inkernal file indeontlEler (must bDe A7,

Record attribukes (unit record devices only).
Fecord FormalLi; unit record devices only.

Extended aktribubte bRipckx dddress.

Allaocation gquantity; contalns the highes: numhered
biozk allocated Lo ke [lle.

Alaock =1ize,
Deyvice sharacteristics,

Fixed conkrol area size; applies only to "variable
with fixed length® control recorda

Internal Cile identitier.
Maximuwe cecord size.

File organization.

Fecord attributes.

Record format.

Completion status code {glan returned in RE}.

e - -
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SERVICE MACEOE:
Examplos:
EACRD =32 Sxampls;
*0OFEN FAR _EBLOCK
BLISS-3% Branplc:

$0FEH (FABE=FAL_FLOCK]}:

=

I
—
g ]
=1




VIl MRCROS — SY¥STEM SERVICK MADROS
$DS_PARSE

The Parse Command &tcing  sysbem  service can be used n A
dicgnestic prograw for which a wiigue command lamguage has heen
datined (see Spclisn 3.12,2,2;  Prorptiag  the Uscer). This
service wWill parse a command string by searching a predofined
comnand tree, looking for a msrohes botween the command  striog
ard rnodes  of  the  Lkece. Every Ltice o masch ia found, Eh
gervice will  dispaksh == an "actionr 1outin.” Detaila  ace
Presentad in the nactes helow,

MACRO-312 Format:
FDE_PARYE » bufadr, tree, aszian

BLIGE=32 FPoarmat:
525 _PARZE (BUFFEX-=bufsdr, TRES=tree, ACTIOV=action):

hufzdr

Address ol a gnadword descriohar (2oe Seckion 1, 3) polntina  to
the coammand slriag. '

trtecs

address of the treo of velid commands. "his tree shouLd  be
dafined by using the 208 CLI macko.

actian

Address af action roullne. See notoes For rantine [ocmat.

Return Status:
855 NIHMAL
fervice fuccesafully compleied,
DS % BAAOA
Wnile traversinrg Lhe command Ltewee, an error oodoe ideFinad Ly

CLISKE ERRCR, oowe $JE_ELT GoserTintion) wWas  ancountsrod. In
obther words, an’ illeza’™ command string was speclfies.
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HNokes:

1. Tiz commanz slring te he wvarsed shouwld be fetched from  Lhe
usot by issuirng the 505 AZKESTR macro.

2. The 304 PARSE system service will fraverse the parse brae
unttl a CLISX EXIT or a CLISE ERRAJK code is ancountercd
(sea DES CLI Zescripition), 23t which polnt Ik will return to
the callee.

1. A5 Lhe bres is tetowvs:rsed, the astion rootine wlll ke called
L Lime there 1= a =ak2h bhetwesn She contenks of Lhe
rent aode of the tree and the input stteanm. [t a mateh
iz ftound, Lhe actioen ioutine 13 called #rd then ths next
node in the current pakh iz checked, Otherwisze, a4 hrawach
to  the nade sapecifisd by the “wmiss" parametar ol Lhe
EUE_ﬂLI MAZES QCCUTIS.

Actlon Roubines:

Paroosters will ke passed to the actioen rontinz as follows:

R - wil: gontain actlon code speoifisd for curecnt node 1n
At se toee.

K7 — WilLl vontain curcent walue of pointer used by VDB when
teover5ing tree.

Bd — WiLll point to #mext anparsed  character  in the  Inpor
string.

2t - Will vcooLain nupber of unparsed esharacters  remalning
in inPuL sLring.

Eld and. R11 - Will contain gquadwerd value of  lask pumeriz
arring read [rom input ouffer.

Gensraily, the progtamnet w11l specify a uanlguec action zode Eor
caoh krae  gede, uweEing the 598 OLI macra.  Sometiamcss a "nollt
action code is ussd, besauss it 18 not necsssary [we the action
raukine to  de  aovihing  for  nedes which  Jo noet completoly
identi®y a cammznd, pataneter, or guallfier. In  other words,
it is wusually aeceszary  ta perform oan aztfon only wWhen Lhe
carser is Suto it has found Scocthing recognizable.
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When kbhe action routine is 2ailed, Lke action oede i=s Passed, o

Lin, The antian routlre 2an Lhus use = MROT0-32 0 CALK
inslruction ar a BLTSH-32 CASE ewpression, ot some other ocans,
Lo dispatch  bBa a  unidque  subkrautine  for  each oodfe,  These

sInroutines «ill often just set nits in a4 bitmas  indicatiag
Wihak eamnand, command parametetr, or command qualifisr has bewen
pafsec.  When the antite comwmend  string  has  heen sarsad, =
comnand cispatehing routine can be valied. Thiz dizpatsher can
examina  the hitmap to determine wiich cowmmsnd  oroarssing
towtine ke call.

fin 2xaAmple attion fobtine carresponding  to the  aswmple oac s
Lroee dufined  in the descoiptioen of Lhe S OLD macro (earlier
in this chapter] wouild bz cs fallows:

AUCTION RTH: @
canal Aa, §a, {8

1RS:
LWIORD ACT NI ACTION-1R%
LWORD AT anli-1es
.WIRD AOT BAXE-LAS
WD AL LkaT-1p0%
WD ACT FILK-LES
LHORL ACT SALT-10%
LWORE AOT SURAR-L A
LEARe AT 1ILLCKD-1 3%
JHORE ACT KADARS— A%

ACT NG ACTION:

AlEh

ACT ALD:
EISZ $1EAD, CMD BLICK
R3E -

ACT RAKb: .
BISE 1@ IAKE, CMD BLOCK

sl

ACT BEAT:
SEE #1ABEAT, CML1} BELOCE
Hials

ACT MILK:
RTSE £1PMILE, PATRMA 1R100CK
Ez2

hCT_EALT:

BISE $1ASRLT, DAIAM LLOCE
LR -




VLS MACKOS — SYSTEX HSHEVICE MAIRGH

ACT SUGAR:
B B LUK I1RSUSAR, PARRAM_FLOCE
RSE
AT TLLCMD:
2 I5B #1ATLLCMD, ZRHOA_BLOCE
RSB ' '
AT BADARG:

AL I1ABADRAG, ERRUS_HLOCK
[E#=1 =]

Examples:

MACEL—3Z kxample:
1is exampile fetchesz a cemmand string, atbtompts  To o parse El:g
siring, and then cllher calis & coomand dispatocher ar o an CEror

handlercr.

From=t dser or inprwt sbrind.

£05_AER31AR 5 -
MEGAODR=FROKFT_H3G: -
BUFADK=S5TRINR_RU*

CHPL Ros S5F. HIRHAL

BhEN BEk _FERRHMMDOLE

If srrer abECcdrred
then 3 to BTTRT Gandler

TRt 1Y

“ut string lendtin and strips
pddre<as in pguaducrd descrlrLoT

MoOWZEL STRIWG.EUF. CHD_DUFFER
MOVAL BTRIMG_BUF+1. CMO_aubl ERLa

LLEN ]

F05_FARGE_S — # Hgrse The inrut slTing.
BUFADR=CHI _BUFFERs -
TREF=TREE_FOOT -
ACTIUN=ACTIOHN_RTH

[:HF* R SO+_MORHAL i IT unsurressful rarss
ONCO FARSE. FRRYHMODLR i thon d3a La error papdler
BSEU CHOD_LIISFATCHER i Gond Rora& - PPOCESR COmMRard:

-2 RE
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SDS_PRINTB
$DS_PRINTF

4DS_PRINTS
$DS_PRINTX

The Format and Pelnk ASCII Message =ystem  sScoryices oravide 3
merns by which complex #mesdages can ke formatted intn ASCTI
character strings and displaved on  the n3er  cermincl. The

macros Lhat call thease services are commonly referred to a3 the
"priot" macres. ThesSe macros can be wsed to

€« Inszri voriable character string data inte  an ocubpub
SEEing

& Convert binary waluaes inta the AS0I1 represcntakblons  of
their decimal, hexadecimal, 31 octal equivalents and
subztltute the results in an oubpot string

The system services construct an cntpolk String hy referring  te
formatted ASBCIT sutput {FAQ} dircctlvas zontained Io 2 "eantrel
string" and using those directives to operale oo the contents
of value paramelers.

Cneve bEhe system  seevlece oreates  the JLLERL zkeing, iz is
automacically displaved on the user ter=minal.

The 505 _PRINTE macera {"priat Dbasic error message”™) is  goed
gXclusively to display the =econd message lowvel af arror
messages (3o Sectinn 3.%, Reporring  Frrars). Nigolay af
messajes  geoperatad with this macrs will be indibitced if elther
ul  Ehe VDS zoatrol flags LE2 ar TRI iz met  [=pe the
WAR Jlagnostic Supervizor User's Gulde).

The F05 PRINTY maces ("prink extended srror message™)] g ugad
exclusively Lo display the third message level of srror
nesgayesd (see Sestilon 3.9, Reporting Srrarsd, Dizplay ot
massages generatsd With thls macre will be inhihired il the VD&
contrwl [lag IEZ is 3zt [gee +the VaX lLizgnostic Supervisor
Psee's Cuidel .,

“he SLS_PRINTS mazro  ("print summacy message™) Is usad
eRclusively to display program summary oizssages (Red Sockian
3.7, Bummary Rontinel. Display of nossages grherated with rhis
macro will be inhibited if Lhe WCS contro?! Flag IZS iz zet [sea
Lhc ¥AX Diagqnostiz_ Superviscr Usar's Guidel .
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The S5 PRINTE macro  ["orint foereed message") 1o usod T
display informationerl messages bthab are not eelatod Lo device

grzord. Thess messazes are refarred ke oo "foreed” messagss
Lecalsce tacy atre printed regardless of the state of tne Ilags
whichk Lohizil message disnlays e the VAKX DPlagioslls

Suuerwidor !ser'ﬁ Guidal .

MACRO=32 Format:

50 AUINTE w Eoemsk, [pE1, [@ll, [le;_[PH[; [ ]’_.
[ps™, Tpel7 (291, iwa!, [Tpbl. [pely T291, I2ele [PFRI

S PRTATY x fatmasz, (001, [P, [R21, TE2D. FFﬂ]r [p3l., [gAY,
Frevle 72 [p2l. [pal:. LF0]. [ee], [pdls [P2 o« [pE]

pll. Tp21, (231, T241, [p5], Tpdl.

A0S PRINTE x Eormat, [pdl, I
1. Tebl, [poly [pdl, [pel. [RE]

r=7T, [p81, [p%], [pa

503 PRIVIS x format, [pdl, [B11. I=2], [p31, [p£ls [pGl. T2R1,
pTle (P21 (91, Tpal, Iekl, [pel, [0dl. [pel, "ofl

BLIB:E-32 Pormat:

g0 PAINTE (Larmat, [RED, T2ll. [p2]. L[ep3l, [pdl, ip31, [pil,
[:77, TREl, [281, [pal, [ebls [pcl, [pdls [p2l. [pE1]:

SUE PRINTE (Farmat, tm@1, [oll, [p21. [p2i, Tedl, [pGl, [pEl;
[2%), [wt]l, [R%], [pals "&bl [pel, [pE]. Tpel, Tofll;

[pel, [pRl,  [pal,

S0 PRTYNTE (farmat, [pd], TR, In21, [P3],
1e lgel, [pE:D:

[p71, [pdl, [p9], I=al, [pb, [psls TRAD.

ET.'I:":__:'R:HTE (format, [pd], [R1]. [p2]
[p?1, [pE-s 291, [pa’, [po]l. Do)

pil. [pdl, ir3l, [pAl.
e [pels [pFlie
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mal

Gddreas of a Cohln TS FR 1 string. Thi= is tha "oaantEal

arring," which consists of the fixed text ol the nouwput strliag
ZLus Fol dAirectives far formatiting variakTe data. Fal
dicertives are listed bolow. Varlable data Iz oassed in

paramatars pd throeogh pf.

thraush EF

€ to 1léd directive paramet=ra, comtainead in lTongwards.
Gepending an the corrteswonding FAOQ direrczive, a paramaeter may
ke a wa_ue Lhal is Lo bDe gonserted, che address of a  =rring
that 15 to Lo ipserled, 20 Zengbs, orf an atguasnl counl.
Parameters are lLlisted in the aordert they are referanced by the

contral strimg.

Return Status:

GES WURMAL

Service successlully conpletad.

855 BUFFELROVE

Boevice suscessfully completed, bus  rhe 23ize of  the ocolpul
skring was  oreatsr thar cthe ogaxXximun allowed and wWas bBolnoatad
[Zee note=) .

£}

ESS_EADPARhH

Bn inwvalid FAC Airective was sposilicd ia the conkrol =kring.

Nobkos:

l. VDE stares the csutput siring in an ikkeeanal bulleor as ic is
being created. Thix buff=sr gan contaip up  toe R1Z
crareszters. IL[f the output string Is  grealer Ehar 512
charazters, the string L1z Lruncaled  and the bronosa ool
vessage ls dlsglaved.

2. IE It ls necessary tz format a message caontaining mere than
16 paramaters, 1t 1s fossible to -

» U=e several PRIAT magros in suwcseszian, nt
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» Use the $PAD or SFAIL pacros ta  farmeat  the messags.
The message should  then he prioted using the proper
print macro (for examplc, PFRTHTX for a lewel 3 arrvor
nessage) .

3, In MACRO-32, the 5FAD 5 macro form uzes a PUSHL -instruction
for all paramatcers (pl through pn) specified with the aasreo
calil. In other wards, all  argquuents  are  assumed ko be
velueg, el addresses. Thersefare, 12 an address  is
desired, precede the argqument with a + chearacker, or lead
Lhe address into a register.

FRDO Dlrectlveas:
Atr a0 directive has the Eormat
120

whoere [ indicates that the [ollewing characteri(z] ace to he
interpe2ted as an TAD dilrective. :

LD 13 a ohe— of two-character Fal digsctive. A directive
may  requirs  that a parometet be included in the paramslber
list ot the macro call. Mot 2117 direcklwes must hbe
cpecifiad in usparcase lettzrs.

opcicnally, 2 diregtive may include:

®# A tep2at count

A repeat count is coded as In(DC), where o 13 a decimal
number indicsting that the Sireckive should ke repeated Ior
the nedl @1 pRAramebeEs.

 An oulpul [Zeld lenath
An guiput field laength is apecifisd as  LlengthDlD, whore

"Jlergth" fndicates the field length that the outputk
resnltiag from the speclitied directive shouid hawve,

A directlve may coentaln both = repeat count and a field length,
as in Inflong bbby ..

4-Fdd
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Fepeat vcounts and ountput £ield  lengths  may he spasitied as
varlabhles, by using a 4 in place af an ansaslute numeric wvalue.
L a § Lls specliied for & repeal  oount, the next  argunent
inciwded ir  the macro ca’l must cartzia the conns. TF a P
specificd for an output Zisld iTergrt, the next  argloent  mus
gonkain the length valne,

j=h
I+ 0

Lt an cutpnt field length 1= specified az 3 wvariable, aad  a
cepezat  Zount is alse spocifled (by warifhie ar oy waluel, then
only one length parsmersr will ke [elched Erom  the argqument
list, and each osutput steing generated hy the repeat coont wiil
bowe that length,

A sonlkrol string may he any lerykh and may cankain any number
3f FASD dirzelives. The arnly restriclion is on the nse of the !
chacacler (ASTII oode "X21). LD a Literal | iz reguired  in
Lhe oubtput string, the ditcclive 11 mas< he nsad,

Bacn character in The Zonlral striong that is nst mart o an PAD
dizreciive is copled Inko the output skring. Thus if &2 portion
of Lhe wessage  being  farmatboed 12 a  nonvelstile character
ztelng, that strinay can be placed directly “nrto Lhe conkrol
string.

If an 1awalid FAD Airesrive 12 esccunteres it the  monlkrol
string, vreation of the cutput string ceases at rha:t point aod
an ertror SLatus 1 rezurned o the caller.

Mo kests are nads to determine if the porrec:  runher  of
paramatars  have beoen [ncloded  in the macco oall. [ “eswer
parunueters have be2en specsilicd than  are  referenced by tho
vantrol string, the sSysrem se:cvice roatine will cantinue to
fetoh oaramolors sast the end of the parancter llist.

Tabie 4-8 lists Lhe Al ditectivas,

Table 4-9 summarizes bow tke Tengty of cach EFleld in the sutput
string is deteecmined, i noe ficld Length has heen spooifiad.

£—=215
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Table 4-B

- S¥STIM SORVI1LH MACREIE

Fad Dlreckblves

DlreslLye Functien

Faraweter{E)

Characker Seting Sobstitutien

Lag Inssrts a oounted ASCIZ
string.

|0 Insverts an ADCIZ Stclny.

AR Tndekla an BS50TT striaar

Hagiaocs all nonprintable
ADCII cedes wilh pexlods (L]

Thi Ingei”s qn BECTI

skring.

A3iteas wf tha stringr
the ficst biyle must
conkain the langkh

1 Lang=h n sercing
24 EJdress afF skring

1y Lengta ol atrins
£1 Bddrrss n© skcing

Mdreza of qladwstrd
=a3bscbkaE string
ceacrlpbor poelnting
=u Lhe atring

Mumegrin Canrorsinn [(eco-L111ed]s

1R canyarts A oyte Bo cotal.

[T} Conwerts @ worc ko ootal,

1AL Cunvrerts o lovgwerd tn ootal.

[ nnyrrts a hyte o hesadefimal.

L Xl TanraTes 4 word Lo Lhexadssimal.
VL TOnvATES A D angword to hex.

1TH Coqwrr ks an unalyned fezlnpal bByra,
1Ty Caomverks an uzxalyned Zeslmal woard.
15l Jeowerla an uvasiqned daziral

laraswerd.

Valua to he norveor=ed to
ROCIT fepreseniakbion

Far bywts ot wnRtd conwarsion,
EAl uscs anly Lke law-ardar
Iyte aor wnrd of che largword
pa:ameLer,

sumer ic Conwecsian [blank-ciiled!:

fH ;] Conve: 2 & Wislgned decima’ hyho.

10w Coprarts an unsicned dscimal Wold.

J14L Conwvarts -4 Unsighed dazimaL
Tanguward.

158 Canverts o sTanad dooimal byt
| Sm Converts & slgned dscimar word,
| 51 Canyarts a signed donimal

langword.

VaZus =z be convetbad fn
A0 LD roproseneation

Tur byte ar word
momvuraian, FAD nces an'y
Lhe loW-oId€l DytR aoT word
ol khe lunqword maramectar
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Table 4-B FEMD Qirnctivps tCank)

s

Directive Functian Papanstat {£)

Output Sk:lag Formabtlnsgs

LS lhaerbd sew line [erslf). Harue
' Ins=rts a tab,

| -

Inserts a form teesd.

11 InEe:itd an =xclaratinn paink.
135 Irsarss Lhe letter & i° mast
tecenlly convrrtad anmerfe welue
ivw ng= 1,
IET nserbs RAa gvalem blme. Adresds ul a guadeord time
walue to he onnvarced Lo
AOCIL. I % in spacifiled,
Lhw =prrtoant systam Rime 1o
wzed,
|20 anfiAT TR the systen dal= and kime.
it< txfFines oolpuw:t finld width ol =, Huno
1 charackers. ALl dats and dicec-
tivans within deltmlbkeczs =ro ioft-
justified and Tlanx—fil ed wilhin
Lhe lield.
I e Bopaats the swedllled charazzer
in the gutpobt airiny o Lines.
Pararztatr “=teintetaclian;
1- Relees lask oaramater in Lhe Woae
list.
I+ Salps next warametsr [a Lhe Zlst.

Mobe: IL a wariable repeal count andsor = wvariakle outpul Lleld length  is
spanified with a Jdirastive, peceretzrs indicatisg bhe vounk 2nd/or Demath
st preaede other pacamctors requlzed by the Alrantive,




Table 4-% Fad Field

(NS

MACRGE

- BELTLM

LRRVICZCE MACEDS

Lenqths and ¥i1l Charactecs

How FAO Determined Jutput Fleld

Lengths and Fill Characters:

Convarsicn or
Bubatitutinn
Typo

Cefaullbk Lacngth
of Ouwtpot. Fiald

Botion When Ewpliclt
Optput Field Lingth i
Longer Ther Default

Actlon when Bxplicit
putpot Fiald Lengbh la
Shotter Then Default

Hexadeonnl
by
word
langword

O-lal
hyte
werad
R T

Slghed oz
unzicned
decimal

Unsigned
sero—Eillued
duecimal

5211 =:=ring
aulkatitncian

£ (zetu—filled)
1 i{zeco~Elllad)
4 izero—=fillad]

1 jzero—Filled]
B jzero-filladl
11 demze=L1lled]

A% many ci@Ar-
aThars as
nocegsary

&8 many char-
A2T2I5 %
nLezeasnry

LermgLh af inpus
nhaga:tul
sSETIng

Justified

ASCIT result e rlght-
Sustified and bBlank-
£111ed Ly tha sponified
1ength.

Ouex or wetal autput is
zeca-L11led to the
defaul s notput Eleld
lengkh, Lhen alank-—
Fillsd tn soecified
lenglh.

LEZTT resnlh is tight-
jueLified and hlank-—
Z3ilrd fn the speclfled
le=na=h.

ABCII result i3 right-
jnstiZled anpd Z&tu-
Iillad ko vhe specifled
Tength.

AECII mtring 1la lskt-
and hlapk-
filled 1o the gspecifiad

Iengkh.

MECIT ceaull 1=
rrunoate:] oo LRe
luftk.

Blgned and wnsigned
decimal output ficlds
ate complrbaly Eilled
wikh anterleka {(¥*;).

ERDLL mering iz
truncated on the
richt.
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MMACRO-32 Example:

FMT_ERRCOWNT
+ASCIC

*
+

TIAPABYTEE FTRAMSFERREDI !SLE_BADIISLY /147
$DS_FRINTE_S FMT_ERRCOUNTs 4(AF)s EFR_CHNT

BLIZE-32 Exanpie:

BINMD

FMT_ERECOLMT =

UFLIT (XASCIC ~1/1/BEYTES TRANSFERRED ISLE_BaANIISLIA1 /704

L L

$RE.PRIMNTE (FHNT_ERRCOUNT. .TOTALs ERR_CHT!:
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$DS_PRINTSIG

The Print Slgnal array system service will formatz and grlot Lhe
cenkbents of & gignal  array. fignal  arrtays  oro Dassed o
condltion handlars whan excantion conditions ocour. Tie<ar to
Sectian 3.14.5, Conditian Handling.

MAORO=32 Format:
U PRINTSIGC G argpte
fMotz: Only the 3 forw ol Lhe macrn is subportod.)

BLIS5-32 Faormat:
05 FHIMTGCG (ARGPTR=arzptr)g

argptr

Address of the aignal array.

Razturn Btatus:

55$_NDENRL
Zervice surcess[ully cemolated,

525 AESICHAL
Tae WUS doos pot suzoort oondlitison handling  for the debeosled
conditioh. The =ign2l aceay will not 5He dizplaysd. Tha

faliowing wondilisznz will always result in this raturn statbua:
ﬂﬂﬁ_PhGﬂﬁEﬂﬂ, ESE_FHIL, EE$_HHHUG, apmad 555 LRTR=EG.

Examples:
Thoeoe examples illustrate use of the agsre withln o rcondition
handgler . fondizion  handlers2 rescive the sianal array arddress
as the Eirszt atgument on the argqument astack.
MACRE-32 Example:
$DS_PEINTSIG_G @4 (AF) rlligrligpy sidnzl arraw
AL155-32 Example:

$#NE_FRINTSIG (AROFTR a (. A4F + 4205 IDinplay signzl atrav
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$D5_PROBE

The Proba Davige Address system seevice of the VDS may be  used
o determine iIf a device resides &t a particular physical
address. Tiz servise iz nassed the address to he ocherked  apd
Eha legical unit nusker of the device that is expectsd to hbe at
that address, and it wlll return a s=tatus code indicating
Whether or net the azddress axisks. . '

This servlee iz anly availakle to lewel 3 prograns.

MACHO-12 Format:

L5 FPRUBE x -address, length, unit

BLISS-3Z2 Farmark:

SD5_FROGR (ADDRESS=address, LENSTH=length, UHIT=unit);

addresa

The physical address whose existence 1s to he determined.

lenath

Size af the location spezificd by "address.” VYalid valies are
far byks, 2 for werd, ang 4 for Iongword.

anit

Logice]l unibt nuober of the device expected te be at  the
specified address.

Heturn Status:

$55 MORMAL

Saervice auccessfully completod.

U5 ZRROR

An lervalid value was specified for Ylength™,

The spocitied address does not exist, or the device exlsting =t
address does not respond.
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Examples:
MACRO-37 Rxample:
whiz example probes devices on a MASREDS zontroller.

$DE_GFHARD.S -

LOG_UNITs FTAFRLE i Get P—tzble.
[}
HoLUL FTARLEs R3F i Get p¢=table addresdg.
HOWL E-HF$#f . DEVICE(RIY+R10D i Get MBA rontrpller redister
i base zddress.
CLEL R11 $ Init, controller redgister rointer
$N% . . FROEE_S - § Lee if the drive unit exists.
ADBRESS » (RI1CYLE113] ;
LEHNGTH = %4 T
UMEY = LOG_LUNIY i
$DS_EBERROR EER1D i
(Continue}
ERRI1D! {iRercrt error - dEvice not thered!

BLISS-12 Sxample:

ENS_GPHARD (UNIT=,LOG_UNIT) RETADR=FTABLE)#
CORTRAOLLER.EAEE = .FTAELE CHF¥A.DEVICEDSF
DEVICE_ADDR = ,CORTROLLER_EBASE#
WHILE .DEVICE_ADDR LSS LAST_DEWICE [0
FEGINM
IF MOY $DE_FROEE fAaDIRESS=,.DEVTCE_ADDR .
LENGTH=4s UNIT=.LE. UNIT?
THEM EEGIHN ...Rerort error — driwve not theres.. ERD
ELSE DEVICE_ADDR = .DEVICE_ADIFR + HEXT_DEVICE
EMNIn:
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$QI0
$QIOW

Thz Queoe I/0 Reguesk systen service (8910 Initiates an I/
vprrakicon in user modes by quenslong a request Lo an [/0 channel.
iiie zhannel must have been previovusly assigned  with  SASSICN
sarvics, Once the IS0 reguest has been queued, control reburns
tw  kthe caller. WMotification that t*the I/0 oprration has
mompletad can be avcompllished hy one of karee methoda:

1. An AST rontine ean be caussd to  execute when If0 has
zumpleted,

£. The diagnesti% oroaram can apecify that an event flag be
=et when T/0 has completed,

3. The Zlaznestic pruegram can specify that an IS0 status
Block be [illed in when [0 has comnletad,

Thase methsds Eor notificalion of I/0 completion are  discussed
in Sacrion 3.12.1.L1, Z/0 in Usar Made.

The ilueuc LAG Request and Walt for Evenlt Tiag system service
(SULOW} combines  Lhe operations of Lhe $2I0 and $WAITPE (Wait
tor Single Ewvent Flag) systom zervices,

The $QIu and 5H0IC0YW sarvices may not ke usecd by levsl 3
DProsrans.

MACRO-32 Format:

59L0 % eln, chan, func, [ioskl, [astadr], [astprm]l, Tz=l], [pR1.
(B3], Ted], [2%]. [p9]

SULDA W =fn, chan, funo, [iash], [astadr], [aﬂtﬁrm], [pl],
[p2l, B3], [241, [p51, [p#]

BLISS5-22 Formats
Z0I0 [EFM=fr, CEAN=chan, FuWc=funcg, [TNEA=1askb],
[AGTADR=asktadr], [ASTPRM=astpem], fP1=pl], [P2=p2], [F3=p3],
[Fa=pd], [¥5=p:], [PG=p&]);

SOT O {EFY=efn, CHaN=xhan, FORC «fune, [I0SB=insh

[AETAPR=astadr], [AGTFRM=astprml, [Pi=pll, [F2=p21,
[Fd=pd], [PE=pi], [FG=pa’);
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efn

NMumber of the eyvent flag that is to he sft At redquest
completion. Jautions: [f an eventk flag is nok specified, the
default if& 4. Since event flag 4 is ussd by the V5, a nonzaro
valug For this parameter must ALWAYS be specified, for both the
40I0 and the SQI0W macras, wWhether or not  the diagnastls
prtogram actually tssta this flag as a means of determining thak
the [/0 cperation has completed.

chun

Num®er of the I/0 channel assigned to the device te  which  the
raguest ia directed. Ubtained by using the SASEIGH macro.

tune

Fenction cade and modifier bits that speclfy the operation  to
ne performed. An introdoction to Eunction codes is provided In
Section 3.12.1.1, 1703 in dUser Mode. Complete dorumentatian  of
functinn codes is located ia the VAXAME I/0 Uscer's Guide.

Lash

address of a guadward If0 status block that is ko teoeive . Ffinal
completisn stakcus. Spa "Synchronizing 153 Completion® e
GBecrtion 3.12.3i.1, I/0 in lUser Mods.

azkadr

EAdress of the enkry mask of an AST routine to be cxesuted when
the T1/0 completesa. The AST routine will execute at the access
mode From which the $0I0 macro was iasued. See  "Synchronizing
1/0 Campletion” in Section 3.12.1.1%1, T/0 in User Mode.

Astprom

A5T paramcter Lo bhe passed ko the AST  codtine. Eea
3,L14.3.

m
L
rl
IT
[
[m]
=
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o phb
Gotional device- and fenction-spesiflce sarameters. Rafar o
the VAax NG 150 User's Soide. :

The Cirst parameter mayvy he apecilled as "ol™ ar az  "plv,”
depending an whathery an address or & walue  is ' reoeired,
respectively. TE Lhe keyword ls not used, "pl" i3 Lhe delault
and the argumen= ia considered te bhe an ADDRESS.

P2 thrcugh pd are 2lways inteepeeted as VALUES,

Return Status:

SHS MMM,

Seevice suogesafully comnpleted. The I[/0 regqusst pasket  was
SuoccessEally gqueusd.,

E5% ABORT

A nethwartk Togical Link was beoken.

B5E ACCVIO

The T/0 stakbu: block cannet boe wrlkten by the 7allcer.

This status ecode may alzo be rzturned if oaradeters  for
device-dependent function codes are incarrestly speclfled.

555 DIVOFFLINE

The sproified device iz offline.

555 RRIOTH

[ g
iy

The prooess has edoesded its hoffared T,0 guota, divect I40
quzka, ar bafferod I[/2 byre count quota  and has Jizahled
Eesoubre Walk mode with the Set Resoutce Walt Mofe  [SSETRWM)
aystam  =ervioce; or the process  has oexcesdad iks AST limit
Juota.

5 T LREPC

An 1llegsl event Flag aumber was specified,
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B S_I HMSEMEM
Inaufficient svystem dynamic memory 13 avallable to comploetbs the
servlee, and Lhe precess has disahied resource walz mode With
the Set Besource Wait Mode (SSITRWM) system Service,

GEL TWIILAM

o invalid channel nurhetr was spacifisd, thait i1s, = chaoasl
numeer af @A o a oumber laedger than thz noumber of channeis
avallable,

LS HOPALY

The speczifisd channel does not ewxist ot was assigned to a4 nore
Frivileged access modo.

S53 UNASZIFC
The process is nol associalad with the ¢luater zontaining  the
zpecliisd event Zlag.
Hotes:
l. Bea=s the WAXSWME Svatem Servinss Reference Manual far
discusdlons ol privilege restric<ians, ESSoUECe

treguirements, and other noktes relatloy to  the SQIO &nd
SQIUW macros,

2, Two potential problems exlst when the SQI0W service is
used;

e If the I/0 deviae ia maifunctioaning, the evaent Elag may
tewar he  Sat and  Service: will peweor roebturns o Che
diagnaostic projram.

« I[L the T, Jevice i= slow aT ovatr laaded, the
cestriclion that conteol-f3 he checksd at least evary
three saconds may be wiclated (8oe  Sectisn 3.14,%,
Handling Contral-C=). :

It is Lhercfore better for diagrnostic progeams to dsa Lhz
Z0I0 and SWAITFR  sSeecviceS. Additionally, the GHSETIME
sarvicoe showuld be used to limist the amogunt of time i which
the orogram wiil walit for the event Elag, in caas it never
boecomes set.




WIS MACHGH - SYSTIM

Examples;

MACRD=-312 Bxample:

FHIO_S EFM=#1s -
CHAW*YTCHANL1, =
FUNE=#ID%_WRITEELEK,
Fi=BUFADD,-
FEZ=$EUFSIZE

2LTa5-32 Ewample:

GAAVICE MAaDuls

tEvwent flag |

rCAshrel

IYirtusl write fonction
FRUFFeT a3ddrest

FEuffer sixe

IF HOT (5TATUS=$QI0W (EFN=32» CHAN=,.LOG_UNIT-
FUNC=IO#% . HETMODE AR IQ&H.ATTAST»

IO5B = SETHODE..IOSE. Pi=
THEHW
BEGIN
(Rerort g#rror.d
ENDT s

AaTHAST )



ThE MACREAS = SYSTEM SEEYICH MATROGS

SREAD

The Read File scrvice of AME ls used Lo read & spocilied numhbee
of  bytes, starting at a block boundary, from a [1le, The tile
must have heen opened  and  connected, using  the SOEAM and
SCONHZCT seccvices, reapoctivelyv.

MACRO-32 Formak:
SREAD rali, Terrc], [zuwc]

BLIS5—-32 Format:
SREAY [4AR=rabh, [ERR=crr]. [&U0I==uc]];

tab

Address of the RAR Lo be assaclated wilh the FAR desccibing the
file o wiizh connestion iz te be nade.  (The addeess ol the
FAE is 1ln Lke RAB,.)

err (user mode oaly)

Addreas of a roubine to he execdted on error  return from fo=
service.

suc (ugar made onlyl)
Address of & rogtins =0 he excculked on succezsfol retuarn Erom
the =zerwlze,

Eeturno Status:

MNoale: PFap further details on return Status  walues, rofar o
Lhe wAaX-11 [ME Referenso Manuai.

RMS5$ HIRKAL
Servioce suceessfully completed.
RMS% EOF

artempt was mads to read bevond eond of File.
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RMZ; FRB
Tha FAB block is invalid.
RMSS IFI
The FAE'2 IFI [fizld iz lnwalid.
HMSE r51
The BAB's ISBL field ia inwvalid.
FM53_ iab
The RAL black is invalid.
DM55 RER
AOAD BrTOr. [The Sevice driver's return status will be in the
STV Tiwlid of the RAB,)
Notexs:
L. Tabi= 4-1¢ lists the RAH lialds used by the SRFAIR zarvice

I STAHDALOHN MOLE. For nser mode, refar o the WAX-11 AMS
ﬂeferngqdﬁqnuﬂl.
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Table 4-10 RAE Fields Used by FREAD (Standalone Modej

——

Field Mnemonic Field Mame

Inpuk:

BET Bucket: numbet. Mast oontalsa the sirtual
bloek number af the first bloack o be read,
[ Internal sStreoam identiflier.
UERF Niee recotd ares sddress. TkRiz is where the
Bloock will ke =stored.
U=z Uzer cesofd arca sime, Indicates longth of bBha
transfer, in hytes.
Dufput:
[Fi=Rs Reconrd addreas.
ECA kecord's fila address. Tantains the wirtual hlack
opunkbker of the fiest bBiazk trapafearred.
RHE Record size. Indizates the arctual number of bybss
Frransferrad.
SE Onmpletion atatus code. {Alsa contalned in L@,
ST Status walue. (See Heturn Status, abaovea)
Examples:

MAZAD-32 Hxample:
$READ HAR=RAB_ELOCK
BLISS-3Z bxampie:

tREAD (RARvRAE.BLOCK)
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$READEF

The FREADEF mactc ls used to obtaln the cuorrent srkatus of a1l
flags wilthin an event fimg cluster. Event [lags are discussad
in Soeetlen 3014, 2.

MACRO-32 Format :
SREADEF x efn, state

BLIES=-12 Format:
FREACEF (EFW=efn, STATR-State);

afn
Numbee of any svent flag within the cluster to be read. A flag
pf number 1 tkeaugh 31 zpecifies pluster B, and a [l1aq of
numhber 33 chroagh 63 specifies enluster 1,

stace
fddress of & longword £ rocelwe che giatus of all evenk Flags
Within the glugesr.

Return Status:

G5 WASCLA (user made only)

Service succesafully completed., The spesified  avent fiag 1=
clear. .

8555 WABSET (user made anlyl

Service suscessfnlly completed. The specified ewvent Fisg was
Sut.

SSF_MIRMAL [standalone mode anly)
Service succes=fully conpleted.
585 ACCVIC {user mode anlyl

Tho address aspecified in the "state™ paramcter omauld  pob be
writtan by the caller.
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S5¢ ILLZFC
An illegal ewent flay nuomber was specified.

5485 UNASEFC
I usetr mode, indicates that the specified common  event  flag
tage Sacktlon 3.14.2) haz nob been asseociated with the procsss
is=uing the SCLAEF macro.
In standalone mode, indicales that  ar -event flag  from 51
rhrough 127 was  spesilied, Thease Flaz=s wco net valld In
sktandalone mode.

Examplas:

qACRZ=32 Examples
$READEF_-S5 2» FLAGS

#aLISS—-34 Laampie:

tREADEF {EFN=3s STAIEuFLAGS)F

§=-2322
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$DS_RELBUF

The S0E_REL2ZUF macro is used ke deallacate buller  svace  thas
was  previously obtaincd wlih the DS GRTEUF macea. Tha pages
feallocated will ke the pagaes  thet  were mast recently
alloratad., In user gode, the VDS calls the VM3 (CNTREG srryvicc
[see the ¥AX/VME System Scrvices Reference Manual).
MACEDC-3Z Format:
SD5_ABLBUF x pageonl, (rekadr], [region]
BELISE-32 Format:
535_BELEUF fPARCCHT=naaent,
[RETaDE“rekadr],
[HEGLON=rezlan] };
payoont

Hleze (numker ol 2ages) of huifer space ta ha deallocalod.

retadr

Adidrass of a Lwe-lorgword array to rezeive virtuwal addresses of
iow and hign Limit of sddress space dezliocalbed.
r=qion

Femory tegion from which cailer wishes &wueffer space to be
deallocated. Velies ars :

@:  bhuffer allorated Fram PO spave. [(Defanlz.)

1: buffer allacated from PI space.

£1  buffer allocated from svatem space.
In =stanialone mede, this parameter iz only relevank if  memory
manrgement 15 Lurned on.

Return Status:

SES HOAMAL

Buflfer space deallaocated.
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SRS ACCYID (user modo aniv)

The "retadr™ arrsy canoot be written by the callse.

UsE FRAGEBUF [standalones mode only)
The deallpecated space was not contiguous. This sondition could
arnly ocxist L1E the specified pags count was greater the page
count speoified with the most recently issued 508 GETEUE macro,
zince space is always allecated In  contiguous  chunks In
standalone maode.

S33 ILLPAGOHT

e specified page counrl was les® Lthan l.

ﬂﬁﬁ_EﬂUDWNle

in usar mode, Indicates thakt a page in the specilied  range iz
owned by A more privileged acoess node.

In standalanz mode, iandizates that an  attecpt was made Lo
dealiccste more Ppages tinan had been previously allacated with
GETEUE nacios.

Examples:

MACRC—32 Bxample:

FUF _EIHITE
LULrAD O

$D5_RELEUF #¥10r BUFLLIMITE iEFelease 17 Fases.

ELIHE=32 Example:

bl B
BUF_LIMITS : YECTOR [Z21%

$05_RELBUF (fAGCHTaEds RETADR=BUF _LIMITED)
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S5ETAST

The ol AET Ernabhis sy=scen Bcrvive 1s used tn enabls and disshie
the delivery ol ASTs to the diagnostic program.

MACEO=322 Format:

BHETAET » =2nbflyg

BLISS5—12 Formakt:

SEETAST [KFHUFLG=enhilqg);

ennf’g

AT enable indizalor. A wvalus of 1 poables AST dalivery, while
a wvalue of B diswkles AST delivery.

Melirn Status:

255 WALULR
Serwice suogessfully conplered,  AST doellvery  was Rrewicusly
dizabled.

S3% WALELT

Herwice succossially complated, ADT delivery was proevisusly
enanled.

Motas:

L. TPzt netes on snabling and dizabling 53T Jfelivery in user
mode refoe ta tia  VAHSVME Sysctem Scrvicoes Referencs
rlaquac .
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Exmmples:

MADS0-223 -wampla:

$SETAST_S ¥

ELIZS-37 Rxaapls:

HETAST (EMBFLG=0)F

- SYHTEZM SERVIZE MARCEDS

tErable deliwvere of &H1%

"icszhie delivers of

d-226
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$SETEF
Thne Bet bvoeph Flay syskbae Secwvloe 1
[Event fiags are diszussed in Seotl

MARCRO-32 Formab:

SUETEF x oln

BLISZ-32 Formak:

SEETEE (EFM=olng;

asn

Mumaer ol bhe ovenl flag to e st
mnay e Srom 1 tarough 21 sr Zrow 33
wode, [lags I Lkeowuyglh 29 way Do use

Feturn EBtatus:

555 WASCLR

fervice  succesafolly
praviously O,

completed.

555 WARSET

Gwrwvlioe  successfully
previausly 1.

conpletsd.

255 ILLEFD

A Iliegal event Flag number was =p
B85 UHAGREC

frpodser wade, ladlosates thal the =p

[@ee Cectlen 2.14.2) has not beon

leauwing bl FLOETHE waceo.

In =tandalane made, indicaskas tha

turougis L2 was  specltied. The

sransalaorne made.

[}
-

HREYICE

MALTHO L

5 uged to soL
an d.14.Z2.)
Im ir=ar mede,

throuwh 127,
|j+

ovent [langs.

the npunher
In standalone

Thr apenifie’ Flag WA s
The =peclfied flag Was
sxifipd.

crifled conmon  wewenl  £lang
azacolaled wilh Lhe prosess
t amn ewent flag Iron A4
o flags are  pol walid in



WOk

Examples:

MACHDI-3¢ Ewanple:

*SETEF #4

ELISA-32 Hzample:

$EETEF (EFN=4)

MACINE - S¥YSTEM SERVICE MAdHOYH

et wvent fles pumber 4.

ISet event flzg number 4.

4-22¢




Vs MACHDS - SYLTEM BLRYWICE HMACEOS

$SETIMR

The Set Timer system service aXlows the caller o reynest  thac
an  event flag be set, and oplicnaliy that an AST be delivered, -
atcer § specitled amount of time has clapsed.

It is pusseible to make a number of congdecent  timer  resquesta,

The =aller will be notitied {via ewvent [laz znd AST delivery)
when cach specitied time interwval hes complered,

MAZRO-3? Format:

SLRTIME x 2fn, daytim, “askadr], {regidr]

BLIEE=Z2 Format:

SORT I MK [EFH=afn, DAYTIM=davlim, [ASTADR=aAsta’r],
(REQIDT=regicil };

wia

Numuer of che event flag to be ss=t affer the specilicd time haus
clapsaed. Hote: Tf not sgecified, defanlts ko cwen: Flag 3,
which will cause VDS orrorsS.

aaytim

Address of guadword contalaingy expiration  Lime. A pusltbive
velue indicates an  ahsaiute time at  which zhe Eimer is o
gwpire. A negalive wvalue indicates an offsct [rom the cureent
Limo. In standalone mode, orly nagetive walues are allowed,
(See notes for Speclfylng time,)

astadr

Address of rthe onlry mask of an AST rouline ke bHe called when

the gpecilied kime interval oxpires. If mnot specilicd,
deffuits to @, indirvaling no AST rartine is bto be called.
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it

Ifentificatisn number Eor the tlmer reqguest. efault values is
d. A unigue auamber may De specilicd E2r =sAach timer request, or
Lhe Saoe nuobor san be gasigned to =zaveral  rtelsted  requesks.
Tniz nunnar car be specified with the CANTIM maoeo ko cansol
atl tim=r rejuosts fbaving cthe specxifised number., Alse, 1f an
BST toutlne iz specified, the nimmber will he passed to the AT
routine as khe &5T parsmater.

Return Etatu=:
HGE sORMAL
Zorvicoe sucooeselolly sompleted.

G&% ACCVWIOD [user mode anly)

T cupiration Lioe cannol ke read by Lhe zalle

55% EAQUITA
#« In n=ar made:
Timoce <ntey gquota ot AET  "iwif guota pxceaded oI

ipsufficient system dynamis mewory ta compleie the reguest.
# In slandalone wpodo:

The inptoevel clock Is  alrcea
upnav#ailable o Khis aystam saRTv

¥ in wsese and hencoe is
=

&
i

suE ILLuso
An iliegal event flay number was speclfied.
65% INSFMEM

[asuEfizient Aynamic mamary to alloosbe 4 kimer guene entry.

S

{r:

UHASLEC

. Ia uaser maode:

Indizates Ehat the zperliled common event f£lay (Soeo Goeotion
3.14.2) nas nat heen assnoiated with the process lzsuing
~he CLRZF macro.
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In stardalaone made:

.

Indicates Lhat an evert Elay  Lrom A€ *hrowgh 127 waz
sperified,. These flags zee not valid in standslaone mode.

DS$_HDTIHE [standa_one mods anly)

A absolute time value was specilied for “dayrim.” Oniy oifset
Eime walues are allowed in standalone mode.

L5E IPL2AI (steandalone mode onlyl

The cureent IPL 1& tan high. The IFL must be less than 2.

MNotes:

2.

3.

To create a valid arguacnl Lor  ths "daylim™  paramclher,
flrei apecify Lhe Eluwe as an A&ECLD skeing, then gse | Lthe
SGLYTIM maero to converl the ASTIL s+tring lnto the guadword
format reqguaired hy the “daytim™ parameter.

(h t3sr mode, 1P the speeilied absoluete  time has alrecdy
passed; e Limer oxXpitcos at Lhe nexl olask oyzie (wilkhin
ls milllzaecandz) .

Each time the Iakseval clock Intesceilpis, the queds ol Liner
roqussks 15 zcanned  to dezeenlne it any of the speclfled
Lime intervals have expited. [In standalone mode, the clock
hasd boen @ek up to interrunt every 10 miliiserands when
SEETIMA recursts arc being processed.

In szandalone maode, do nof attempt To  use  the S5DS WAITUS
service while SEETTMR roquests are 213111 pending.
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Examples:

MACRLE-32 Bxoample:

DAY TINE?
A1 (I J5tore A4~hik tiag hETE.

ENTRY AST_RTMr “HIRZ KIrR4k

+
1 AYT routine,.

+
+

EET

BEETIMR_S #%5: DAYTIME: AST.RETH

an B 4w

BLIGE-32 Uxomola:

DM
DAYTIME ¢ VECTOR [C22+

$SETIME (EFN=8y DRYTIH=DIAYTIME!}
$ :

1-2232




VDE MACROS — SW¥W&'I'HM O HERYICE MACROS

$DS_SETIPL

The Set Interrupk Priority Level sgvsten sSecwvilce iz nsed Lo
change tne procosSur’s intsrrupt prisrty lewel (IPL).

Only level 3 dlagnostic pregramns are  aliswed Lo change  the
processoe's  interrupt prierity lewel. These programs mey nek
change the IPFL wilkhout using this macto.

MACRO~532 Formatt

o] SUTIPL = lewvel

BLISE-32 Format:

SLS SETLPL (LEIVEL=lewel};
layeal

The lavel ta which £he IPL i3

Return Status:

5§ HORMAL

tao Be ==2t,

Jervioce succesafully comdleced.

Exampleas:

MAZEKO-32 ExompLe:

EFGLEETIFL_S $#31

BLISE-33 Zxample:

SDS_SETIPL (LEVEL=311}

$5et IPL to 31 {decimall.

15¢4 IPL to 31 {decimall,
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e0S_SETMAP

The HSet Adapter Mapping system szowice of the VDB will  =set up
the nmapping tegisters of a bus adanpker so thaz dakta will be
tranafrrred o ot [Fom the desited ghysical address space. The
seryice may he used to scot, slear, wolldato, or invalidate an
adapter's maaping regjisters.

MACERI-32 Format:

S5 HRETMAP x wait, fune, phyadr, [Razbas], [bytent], [dazpth]

BLIES-532 Tormat:

AD5 BLETMMAE (UHIT=unit, FUNC=Lunsc, TUYROK~phavair,
[MADPSAS=mapaas] » [EXYTCHT=bytoanl] [DATETO=daktpth] ) ;

it

Logizal unit nuaber of the device ta he tested.

Frng

Fanzifon oonde  indicaking the fanctlion  Co he ot formed.
Fenction codeg are Tisted in HNete 1.

phyadr

Addresz =[ a two-longwoerd array containling  physical  addresses
of beginning and ending of physical address space Erom which ar
o which data is ko be transierred. Commonly, this 1Is  the
"akyadT™  artay fillied in hy the SDE GETRUF service.  The wvalue
spenified as the ending address is used to walidate the
"hytant” parameter.

maphas

Taiz arquaent i3 used to optionally select Che Sicst  {lowest
addrassed] map register to he employed  in mapping wirtuoal
program address=es to physical memory addresses. The =seewvlaso
ili start with rthe map register specified and set up lar
slear) snouzh map registers to map the address range  Indizeted
by "phyadr®™.

£-234
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Foe MASSEUS ooeration, the argument muskt be a walue from &0 to
20% {decimai}), where & =elects the firat mep registar, 1
Se.epks the feocend, and S on. The MEA Vilrtual Address
kegizstey will be autsmatizally set up ta point to the spasilied
map roegister.

For UATELDS operabion, Ehe argument oust be a wslue Ffrom 90 o
445 {decimal), where ¥ Selecks che  first man register, 2
aelects Ehe zecond, and so on.

The default walue is EB.

For dessriptions of addeess itranslatiz:n in bus adapterz, rcefzr

tz bhe WAX Daedware Handbook.
bvtont
Muom=aer af byies composing a <3ta Lranaier. For  MARGHRIG

agpetation,  the 2's cacplemenkt of this valea is stared in -the
MEE bvite counloer. Maximuo walue allaowed s 6933% (decimsl).

For bolth MABSBUS and UMIBUS apsration, this walue is used  when
setting up map regjisters -- enough pages arc oanpod to handle
the number of bytes specified.

The default walue iz B, If bthe default is usad, ane page (512
bytas} L= mauped.

dakpth

Value indicating the UNIBUS daza  path. The default [= F,
indiececing the direct dala palh. valoes [rom X khrough 13 maw
be spesilied to zelect one af tne huffered data paths. Th i
tield d= ignsred 12 the UNIBUS adapter  dozs  not soobort
Dulfered Jabka pakhs.

Haturn Status:

WS HOHMAL

o
L=}

)

evicde succedzfully completed.

4-213%.
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D=3 ZRRUR

The specified laogical unit numbher is too large.

1235 [HWE

Initial hardware error. & hardwars ercor was de:ocled In the
bus adapter Thefore the specified functlion was porlatmed.  The
funckion was nel  porloemed. Gzll Lhe $DE JHAHNEL service,
specliiyineg the CHCS STATIS [opcticen toe determine the arror
LYype .

508 PRUGERR
Al lovalid [unclion codes was spesiliced.

The byte oount swecifiad is tao large to be mapped starting  at

Lhe spocilicd map roegister.  Lower Lhe hybe count ar lower the
starting map reqister number.

Tie byts count specitied wili nok fit [nte the huffer limiees
indicates by "Dhyadrel"

Motes:
1. Tunotiosn Dofdes

Failowing iz a list »f 3alid funotion codes, For MACRO-4Z,
Lhese codes are defined by the SRS JHYMDER macto.

- CHH$_IH?&LIDATE — Clezr the "walid" blts. Zoe  all  map
regigsters  in the hus adapter tn which the dewice unit
apezifiad by "unit™ 1= atkzched.

s CONE FTWDN - Eot un map rexisters for o oa  Farward
tranztzr  useoorcding to "ehyadr " “aapteaes,." and "hytontt
parametars, and sa2t =zhe "valid" bit in each regisler
wsed . N pnet  invalidate any register=s. IE MABEBRUL.
Tnad MEA wittual sddress reglster and MEA bvybe countzr.

w  CUME MFWDIHD - Sef uwz 7Taw Ttedzlisters for a forward
tranafer acgording to "phyadr," ®"maph&s," and "bytont"
parometers, and st Lhe "walid®™ bit in sach  register
used, Mo pot iavalidate any registers. Tndicate that
a bykta obiiset transfer will be periEormesd [FHIBUES only)d.
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CHM3Z MPWLV - Trnvalidake all map ceglsters. Set ap maz
registers fur & lorward teznster accoonrdiag to "phyedr,”
"raphas," and "byLont® parcoeters, and set the Mwaliad"
bit 1o ecash raeglster used. If WMAZSRUS, Iopad #A6ias
wirtnal addeess rezister and MHEA bvie counter.

ﬂH”$_H*WU?U - Invalidate a1l map registers.  YGot up man
resislors [or o Eorward transfer according to "phyadr,"
"mapoas,." and "bytont® paranetars, and sat tho  Myalid®
it in wach registar used., Indicate Lhat a byvle oifzet
Lranslor wlll be pertarasd (UHNIZTS anly).

CUME MREZVY - 22t up map  ceglstezs far a  reverse
transf=zr acoocding to "cheadr," "maphas," snd "bhetont®
parametsrs, and sot the "walid™ hit  in sach registar
ds=d. Da not dinvalidals any reglateras.  If MASSEUES,
Toad MBA vwirtual addecss reaister and MEBA bvhe connber.

CEMS MREWHO - Get we maw  registers for @ roverse
transler  azecording o "phyadr,” "mapkas,® and "oyioot"
Farameters, and Jct the "yallid® 2.t in each register
uged . o oot dnvalifaze Eny registers.  Indloste that
A byze pffest Lransler will bs performad (UNTAO5 orly).

CHMS SMREVY — [owvalldate all map registers.  Set up wap
cegqlsters for a reverss Lransfer avcerding oo "phyadr,”
"magkas," ang "bytont" parameters, and fet the  Yealidf
it 1n each registsr  u=ssd, If MASSIUS,  load MBA
wilrbasl address register and M3aA bylo souwnter.

Clifis MREVVD - Invalidate all map realsters. Set up men
rTeqistars “ar a rovweese trangSfer areording bt "phyadr,™
"waphaz," and “"oviont" paramciors, and set the "wallar
Bit in #ach rogister azed. Inficate that a bvle oflscot
trarslor wWwil:i be pertormed [(UHTRUS only).

CHMS_NFWDM — Do not altsr map rogister  contents. LL
MASSB G, load MBE wirmweAal address redister snd FBR hyke
cownter [or [orWoarzd transfer.,

CHMS HREVH - Mo net alter map regiabar goantents, If

MALUEIES, laoad MBA wirtual addreas reglster zn?® MBA byte
gorntetr for roverse Zranster.
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VIS MROAGG - aradriv SERVICE MRCROE

MACRC—131% Examples:

BUF _Z1 71
LOG.URIT

BUFFERT .

a 1024

¥ «HLEL 1

JHLER 1

$D5. SETHAP_S LOG_UNIT: SCHA$_MFWDUs BUFFER, $BUF_SIZE

BLISS-3¢ difamnple:

LITERAL

oMM

BUF_GIAE

an

LOG_LUMNIT
BUFFER

-+

$HE_RETHMAF

WECTOR+
WECTOR C21%

EUHIT;-LDE_UNITr FUMC=CHM&% _MFHDLy
PHYANRsBUFFER: BYTCHNT=BUF _SIZLF

=

=215
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$SETPRT

The Sab Prolectien on Pages system seevice allows a oDragram oo
shonge the protection code assaciated with one or more pages ol
Wwirlual moemosIy.

MACRC~32 Format:

SERTPET inadr, [retadre], [lacmods!l, prel, [pever™]

BELISS=32 Format:

SSETERT {INADR=0Lnadr , [#mTaDi=retadr!, [CEeRE=3cmode”
EROT=pr~t, [FPRVYERI=prvwpebl];

iadr

Bidesss of a4 bwo-lohgword artey moncalnlpg the  atarfiny and
cnding  wirteal addresses of the pages far waish rhe protectian
aode 18 f3 na chsajed. Spacibving  Lhe same wvalue  £or tac
atarting and ending addresses will causa tha wratectlon of ans
paga to ba changed. nlv Lhe wivtnal page  numizer porkion of
Lhe address is ased; Fnz low-order nine hibts aras Ignore:d.

rokadt
Addresis of a bwo—longword acray Lo receive  the  skarklng  and
ending viebtual addreszes of  kEas  payes  that had  their
protaectisns chansed. Hee Hoke 2,

Acmg]e
Accrss qede an Hehalf ofF which the vrejues=t iz belon made. The
specified argess maode is mavimized with the aczezs mode o the
mailer. The rasnlt musk ae agual to ar aore provilages than
Ehe ateess pods of the owner of Ehe pages balng changod.

Thizs parancietr is ignoered in standaione mode.

prat
Wow Brelecliosn, in kits @ threngh 3. Bymbolic names  for fhe

warisus Dage procection  codes are  desgrihed by che SPRTDEE
maceo wWilch iz defiaed in LIBLMLE.

=331
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pTVprt

Bdiceszz of o byvbte Lo rocolws Lhe protoeciion proviausiy assignad
Lo Lhe laat pages whose protsction was changed. USscfol 10 oaly
gne pge w2 chanzed,

Eeturn Status:

EEE_HGRHhL
Gerwice sycoea3fully oompiened.
BHD AW
# [Usepr mode:
- The iaput address arrcay feanoet be read by the ocaller,
ar the putpirt address array or the byte to szocive Ehe

previoes orotestion canmobk he written by the zallee.

=~ An attempb was mads o changa the wpioktaction ol a
ronexistant poge.

- ctandalone modoe:

The spogilicd address range wias  in kna reservoed  witlual
address szDeEoe (CJAEECAA to FIFFFECE) .

555_;RﬁUDTA fuse mede anly)
e pracess excesded its paging file gueate while changing o
page in a4 read—-only wtivate sectlicn to & raad/welite poge.
EES_IHPRETEET fuser mode anly)

The speoillied prolectiosn code bag a2 numeric value o L or is
greater than Lo,

£55 LENVIO

[ vuser mode, 3 page in the sproified range i= beyornd  the  wend
aof Ehe program ot Jonnesl region.

Ir srandalone aode, a page in the gpecified range is heyond ths
apd of Lhe program, coentral, of svstem region.
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555 HOPRIV f(user made only)

4 page in the specified range |3 [n the systaw address spacs.

555 PAGOWHVIO (user mode only)

Fage owner wiolatiohn. JAn o attempt was made to  change  the
Protacbisn on a page owned by a mere privileged accesa mofe.

DE$_PHDUERR [=tandalone mode anly)

The specified address range was Impraoperly farmatted.

NokFms:

I+ In standaloene mode, setbing page profecticon 13 anly
meaning ful 10 memocry managgomenl has besn enabkled.

2. If an errtar ocedrs Whille changing page pretectiochs, Ghe
teturn arraw, 1f specliled, will  vconolkain the start and
anding address of the pages that were changed heforas  ths
ercor gocurred. . IF - o pages were changed, the rekdfn
address array wWill contain a -1.

Examples:

MACHRC—3Z bBxample:

AabDR_RANGE 3 ELKQ 1

- 4

$SETPRT INADR=ADDRE_RANGE: FROT=#PRTHC.UHK
L]

BLIGE-312 EBxample:

DU _
ADODR_EANGE 1 YECTOR L2111

]
-,

PSETFRY (INADR=ADDR_RAWGE, FROTeFRTHC_ )5
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$DS_SETYEC

Thi Sob Bdception of Interruopt Vector system mervice 15 used ko
luzd an  exception or  Intercupt veolor with Che addre=a aof =
‘service rodkblne.

Oniy leval 3 dlagneostle programs may Use kha S0E_GRTVEC macro.
Vackor cantentd way bnot be chaaged by any means other than the
ns2 o this macrea.

MACRO=32 Format:

D5 SETVEC x wector, stvacde, [codel

BLIGZ-32 Formatt:

SDS_GHETVES (VECTOH=veolor, SREVADE~srvadr, [CODE=code] )

wvootor

The wvaector address, relative bo the bass of the System Control
Rlock (SCH). Hofer Lo the WAX Architecture Handhook for a list
of veobtor addresses in the SCE,  See MNote 1.

arvadr

The addiessz of a gsrvice routine which is  to  receive conkrol
when an exrception o1 lntecrupt 15 delivered rthrough the
epecifled veokor. The address must he on a longward boundarcy.

oade

Uead to indicate the =stark aon whlek the eavent iz to be
zpryiced.

Can be 4 or 1. [The default 1s d.3

# IL B, scervice Lhe ovwent 2n  the karnel stack anless
already rtunnlng on  khe inberrupt stack, in which case
sarvive an  the interrupt stack. Behavior of the
provagsar 15 ondefined For a8 "kernel =tack nok walid®
exzeotion with this ocoda. :

¢ LE 1, scrvice the event on the interrupt stack. IE  the
event is 2n ewcaption, ralise the IPL to 1F(2Z6).
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The walue speclEled Eor thlz parameber 13 1lcaded into bits
<l:B» of the spucified veokor.

Returi Status:

DS5_HORMAL

Service successfully complobad.

D55 [VADDR

hddress apecified for "arvade" routine does not skarkt on 2
Lgngword boundary.

0SS IVVECT

Address specified Eor “"wector®™ is not a valid wector address.

5% ICBOSY

The caller speclified the Interval claock's weckor, and the
interval clock was aircady active.

Notas:

1.

When setting dewvlce fnterrupt wectors, comember  khat  the
GCB 15 sevrral pages long. ‘The page on which a particular
daevlce interrupt vector resides iz determined by both  the
hua  adapteris) to which the device is attached and the
processor being used.

For instance, to flnd  the B3CR wifset for a particular
UWIBEDS dewlice's weootnr addresa, reand HPSH_?EETDH in the
dovice's p=tabhle, then COR thizs valwe with the contents of
HPF$W VECTOR 1in  Ehe p-tabkle asseciated with EACH adaptar
sxisting between the device and the processcr. The number
and type of adapter depend on the processar Lype. {The
device's p-tabie¢ covhtainsg the actual UWIBUS wector, =nd the
adapters' p-tabklez contain  pelative offsets Inko the B0
for the hasez of the vector arcas [or the adapters.)

d=21q3
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I thus bezomes obviocus that refcroencing device vectors In
Lhe ECBE wlil =wausc a diagnostic proegram to hecome
orocessor-dependent. Using the D5 CHANMNEL scrvice For I/0
sperations eliminates the need to load SC3 vwectors and Thus
kaoeps diaghostic programs processor— lodopondent.

Examples:

MACRI-32 Example:

$05_S5ETWEC_5S VECTADDEr SERV_RTH

BLTIS5-32 Example:

$D5_SETVEC (VECTOR=,YELTADBRr SRVADR=SERV_RTN:. CODE=1))
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$DS_SHOCHAN

The Show Thannel Statos system service of the VDS will display
an the wuwser's tetrminal the contorts of lnkeenal bus adapter
tegisters, This service should ke =~ u=ed whenayer Fhe
505 CBANNEL or 505 SEIMAP 3ervices detect adepter faults,

The display wlli vonszist of the name of each reqister,  the
mnemanic name of 7 2ach kit Eicld wilthin the reglster, and the
current value of waeh blt fisld.

This service is only available to level 3 Aiagnostiz programs.

MACRD-32 Format:

505 HOOCIAY x unit

BLIEZ~32 Format:

305 SHOCHAH (UNLT=unlt);

unit
Legizal unit number of device surrently belnog bestad. Aiapher

ko which this unit i3 attacked wlll ke the one whass registeors
ate displayed.

FReturn Statust

SDS_HOAMAL

Seryice Aucceasfully completed.

DS BARDA

Loegizal unit number i3 koo lacge.

Hotes:
1. Tt may be useful fo include the 5D5 SHIWCHRN macre  in an

erear  repoarting routlne  ([(refar to the rertor reporting
macros, S5 EBRRxxax) .
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Examples:

MACRO-32 Exanple:

EDEiSHDﬁHﬁH_S LOB.UNIT

BLIES-32 Example:

- EBYETEM SERVICE MLCROE

iDisrlav sdarter status.

*DE_SHOCHAN (UNITe.LOG.UNITIF
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$0S_SUMMARY

The Print Summaty svstem service will ¢ause  the dizgnostic
program's summary roaktine to be execubed. Summary routlnes ore
disguarsd i1 Section 3.,7. MHote that the summary routine  will
also bBo pHevdied when the 5DS ENDPASS service 1z celled, Lf the
requested number of program passes have boon exscuted,

MACRO—32 Format:

$05_SUMMARY x
BLIZE3-32 Format:

S05_SUMMARY ;

Return =ratus:
No stabtus teturned.
Examples:

MACRED—32 Rxample:

S$DhS_SUMMARY_S

BELISS-3Z Exampie:

SDE._BUMM&ERY ¥

A-F47



WS MACRCS - SYSTRM SHEVLICE MATHEOS

SUNWIND

The Unwlnd Tall Stack system service allows a condlilan haadlor
to “unwind™ the procednre gall stack to a specificd depth.
"Unwindlny" 13 the proceas of =stewping through & specified
number ‘of eall frames on the stack =o that whern the sondition
handler returns, the apegified call frame will be used instead
nf Ihe one placed vn the stack when the condition bandicr was
nailed. In other words, the noermal edecution Fflow is alterad.
Optionaily, an address can be specified rthat will he placed in
khe return PO argument of the call frame that was stepped ha.

For a further discussion of wnwinding, reflfer bo sections on
condition handling in  the WVAX/VME Zyvstem Services Relcorence
Manual .

MACRO=3Z Format:

$ﬁHWIHD_x [depade] , [newpe]

ELI55=37 Format:

SUNWIND ([DEFADR=dapadr], [HAWPC=pnewpc]);

depadre

Address of a longwoed indicating the depth to which the stack
is Lto be unwound., A depth of B indlcates the <call frame that
wa=z active when Ehe condition occurred (the freme that wouid
nermally %e usnd when the condition handler rolkurns), 2
indicatez the calier of that Lrams, 7 indicates the caller of
the waller of the frame, and s on. IL the depth is speclfled
az 0 or less, no unwind occurs and & succes3ful sratus cods s
retur nod. If no walue is speclfled [or this parameter, the
unwind is performed to the caller sf the frame that established
troa Zondition hamdler.

newpe
Addresa to he given contrel when the snwind ia complete. This
value is placed in  the return PC acgument of the call frame

that ia Etepped to. if no waiue 13 s=pecified for this
paramekar, the return PC argument 1S noft altered.
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Eeturn Statuzo:

555 NORMAL

Barvice successfully completed.

S _ACCVID [user mode only)

The call stack 15 not accessibkle to the caller. Thiz vonditlien
15 detecltad when the call stack iz scanned ko modlfy the rekurn
address.

EEE_IHSFHHHE

Thete ate insufficient call Erames to unwind the specified
number aof Frames.

S55_HNOSIGHAL

¥o esignal far an exceptien vondition is coerrently ackive,

558 LW [NDING

An unwind is already in prograss.

Hote=s:

1. The actual unwind &oe3 oot occur when  the =arvige  is
calied. The aervice simply oodiflies the return addresses
in the zall frames 3¢ that when the condicion handier
retuens, an  "onwind"  procedure is called from sach frame

that is being uwnwound,

Examples:

In thls example, the SUNWIND will cause the return B2 of  the
c¢all Erame created by the CALLS HROUTINEL Instruction to he
raplacel by OUTACOR, and the RET instructisn . on the condition
handiler will vause that call frama to be referenced.
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MACHO-32 dSxample:

ROUTINEL:
¥
CALLS ROUTINEZ

RET

ROUTIMEZ2?

]
{pondition handler 18 CcRl1led.}

+
»

RET

CORD_HHDLR

MOUL  81s DEFTH
SUNWIND.5 DEPTH, OUTADOR

+

RET

ODUTADDR:

L L]
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RLISSE=37 Examcle:

KOUTINE ROUTIMEL =
HBEGIN

L]
FALLS FOUTINEZ

END

ROUTIME REOGQUTIMEZ =
EEGIN
f
{eandition hapdler is celled. )
i
ENDJ

EOUTINE COMOD_HMNDLR =
BEGTI

DEPTH = 13
SUNMIND_S DEFTHs ERRORS

EML s

ROUTINE ERRORS =
BEGIM

EMD
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SWAITFR
The SWAITFR macro calls a systenm gervice Lhab will wait unkil a
specified event flag 1s s=t before returning. Event flags arce
discussed in Section 3.14.2. TIf the gpeclfied [lag iz already
aet, the service routine returns immedliataly. Dtnaerwiae,
conttol Is not returned to the caller wntil the £lag  has  hkez=n
set.

MACRD—-32 Format:

SHAITFﬂ_x afn

BLISE-32 Format:

SWALTFR (ZFM=cEn);

afn

Humber of the event flag to walt Zor.

Return Status:

S5% NURMAL

Saryice successfully complet=d.

555 ILEEFC
An i1llegal event flag numkber was specified.

B85 UNASEFC [user maode only)
In user mode, indicates that the spocified oommon  ewvant  £lag
(aeg Section 3.14.2) bhas pot been associsted with the procsss
issulng kthe $5ETVEF macro.
In standalans mode, indigates that an ewvent fiag from B4

through 127 was speclfied. Theze [Fflags are not vw=lid ir
standalone mode.
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Hotas:z
l. While the sysien scrvice rautine {5 waiting for the aven-
flay ke be set, ASTs can interrupt the secvlece. DProgram

conkesl will return %tz the SWAITFR sy=stem  sorvice after
exerution of the AST. routlne has completer.

Examplas:

MACRO-32 Example:

¥HAITFK.E 34

BLISS=32 Example:

EMAITFR (EFN=Z)}
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SDS_WAITMS

The Millisesand Wait svstem service 15 used to create a  delay
of a apeoified number ofF miliiseconds.  When the service
routine is called, <ohtrol is not returned te the caller until
the regquested amount af *imeg has elapsed f(unless ano
asynchronous event peccurs that causes a  rouklpe wcontainiang  a
SCANTIM or 5DE CANWAIT macto bo he exacuted; See Nobe 1),

MACRO-32 Foarmat:

S05 WAITMS ® time, [tag]

BLISE-32 Parmat:

£05 WAITME {TIME=tima, [RETTI[M=atagql];

time

Length of delay in time units. One time unilt eguai=s 1@
rilliseconds. Valoue nmust ba greater than 4.

tag
2ddress of FongWard Lo receive amount of uwnused cime, if delay

was oanceled before all roaquested time was vsed up (=See note
L].

Return Status:

555 NORIAL

Service suvcessEdully completed.

255 PROGERR

an invalid wvalue was specified €or the "time"™ parametar.
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585 EXOUOTA

a In uzser mode:

Timer enkry Quota or AST delivery guota excesded, or
ipnsufficient dvnamic memsry Shace.

 In standalone mode:

The interval <cleck £5 already in usc and honco is
unavailable to this system sarvice.
Nptes:

1, If an aasvchronous event (AST delivery ot hardwair e
interrupt] occwrs, and the routine handling the AST or
Entareupt issues a SCAHTIM or 5SN5 CANWAIT macto, then  the
SHAITME service will, on regaining program control aFter
feturn from the evenl handler, store the unused delay  time
in tho addreszs specified by "teg" and return contral o rhe
callaer.

Examplas:

MACRO-32 Example:

$OS_WAITHS..S #100r TIHELLEFT

BLISS5-32 Examnple:

$DS_WAITHE (TIME=2Z200r RETTIM=TIHE_LEFT}:
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$DS_WAITUS ’

The Microsecond Walt system service ls used to create a delay
af a specifisd number of microsscands. when the servlce
routine i= called, oonttsl is not retarned Lo the caller  unkil
the requested amaunt of time has elaprsed {unless  an
agynohronous event vgours which causes a youtine containing &
SCANTIM or SDS CANWAIT macro to he executed; =z Hote 1.

This macro may onoly be wsed hy level 3 diagnostic programs.

MACRO-32 Format:

EDS_WEETUE_; tlme, [Eanl

BELIZ5-32 Formates
S0S WAITUS (TIMR=time, [RETTIA=tacq]};
ime

Lzngth of delay in tlme onit=a. Ooe  time wiit eguals 14
microseconds, Valoe wmust be graater than 4.

tang
address af langword o receive amount of unused time, 1F  delay
was canceled nefore all Teyuested time was usad up [See notes).

Retuen Status:

S35 NDRMAL

Setrvice successfully complated.

DS$ PRUGEAR

b invalid walue was specified £or the "time® paramcber.
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554 _EXJU0TA

» [rn ugar mode:

Timer entry quobta or AST dellwvery quotz excoaded,

insuaffizient dynanic memasry =Space.

#» In standalone aode:
The Iinterval clock iz already ia uvse anod Genoe
wLhavallable ko this system secwvlcae.

Hpkes:

1. I[ am asysharonods aevent
lnterrapt} ocours, and the reutlnoe
Interrapt issnes a SCANTIM or 5325 CANWAIT macro, then
D3 WAITUS service willi, on reqaiﬁinq program control
return from the sevent handler, store the unused delay

ol

(ASET dal Ivery 5] 4 narcdwars
handling rthe AST aor

tin

after

Cime

in the address speciffied by "tang™ and return contral o the

CillET S

45

2. D not atkbemzt to ase the SRS WAITUS service iF
tegquests have 2een issued and are still p=2nding.

Examplas:

MACRO-32 Zxample:

$D5_WAITUS S #50r TIME_LEFT

EL[S35-32 Lxampla:

$OS_WAITUG (TIME=40y RETTIH=TIME_LEFT)};

ETTnE
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$WAKE

The Wake =ystem sService rerctivites a process  that is  in
hibertnaticn az & rtesult of exocutlon of the SHIBES svskcen
ZeIvice.

MACRO-32 Formak:

SWAKE x |pidadel, iprcoam]

BLIBS-3Z Tormat:

EWERKZ [[PIDADR=pldadr], T(PRCMAM=Zronan]?;

pidadr {user mode aniyv)
Address vl a longwetd containing the process indentiflcatlon of
the process tos he awakenad.

pronam [user mosde onlyl

Bddress of a character sStrlion descriptor (ase  Sectioan 4. 3)
polnting to the Jrocess name stelng.

Aafer  to khe VAX/VAS System Servlces Reference Manual for
details on the interpretaktion ol these paramclcrs.

Beturn Staktus:

555 NORMAL

Service successfully completed.

SHS _ACCVIO (user wode anly)

The namec string ot string descriplber cannet Se  read 'y the
cailar, wor tho process id number cannot he weltten by bthe
calleae.
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BHE IVLOGHAM

Tnze process nane skeing 1s Lowvalld.

55% HNOWIZAPL

Warning. The specified process dees not exist, or Aan  inwvalid
process 1d was spocilfied.

55§ WOPREV

&=

The galier's process does nat have the privilege reguired  for

waklng the specified process.

Hoteg:

l. 1In standalone mofde, the only meaningful use of thls macro
ia Eto place 1t In &an event hapdler that will be exeoulbad

while the diayhostlsc progran 1s in hibernatleon. Thiz will
Aawaken the mrogram =0 that ik may continoe executing.

Examples:

MACHO-312 Hrxample:

$WAKE_S

BLISS5-32 EZxample:

SWARE () F
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$WFLAND

Yhe SWFLAHND macrs cails a aysten serwlce that will wailt mtil =
specified group of event Elags 1= sct kefore returning.  Evont
Elays are discussed lon sestior 3.14,2,  All of the event [lags
must ke in the =sane event flag cluster. [f the =meecified Slags
arw already set, the service routine roterns  irmedistely.
Otherwis=, contral is oot cetorned Lo the zAaller until all
gpecifiad Zlags haeve been Sot.

MAECRO-32 Formats

SWFLAHND x ein, mask

BLISS-3Z Format:

SWFLANL (SFM=efn, MAZE=mazk};

afn

Mom»er of any event fiag in the clustsr being ased.

mask
37-hit mask in whlek kits sct o 1 indicate =vent L[lazs  that
must be =2t before the system service raturns.

Return Sbatus:

BOE MOHMAL

Bervioe sucoessful 1y completad.

55% ILLEFT
An illegal event [lag aumber was specified.

55% _UNABEFC
In usar mode, indicates that the =pecilied common  ewent f£lag
fses Section 3.14.2) has net been assanciated with the process
luzuling the macro.
in standalone mode, indicates that an ovent flag  from 94

through 127 was gpeceilied. These flags are qnok valid in
standelone mode.
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Hotes:

l. While the system service routlne s waiting far the even:
flagse to be set, ALSls can Ilntsrrugk the =ervice., Program
control willl return te the SWPLAND system gervice after
exscution of Lhe AST rodtine has completed.

Examples:

MACRD=3Z2 Example:

¥WFLAND.S #dr» FLAG_HASK

SUFLAND.E #0, #009000F O

BTLISHE-32 Example:

TWFLAHD (EFN=0r MASK=.FLAG.MASH ]

FWFLAWND (EFNe0y BASK=XN "000000FO0" )3

1=2hR1
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$WFLOR

The SWFLOR macrin calla a system saervice that w«lll wait wntil
any one of a specified group of svent flags ls set befors
returning. Event Flags ars discussed in Section 301402, All
af the event flags must be in the same event flag cluster. IE
any one of the specified flags 15 already set, Gthe service
routine retUrns immediately. Mherwise, cookral 18 net
returned to the caller until one of the sSpecified flags has
brean set.

MACRO-32 Farmak:

SWELDE ® efn, mask

BLIS5=22 Format:

SWFLCR (efn, mask];

efn

lumber of any event flag in the cluster heing used.

mask

1?=hit mask in which bits set te 1 Indircate event Elags that
are to be tezsted by the system serwvice.

Raturn Statusi

555 NORMAL

Service suwwoessfuliy completsd.

555_TLLEFC

An illegal event [lag number was spocified.
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555 UNASZRC
In user mode, indicates that the specified common  event [lag
fsee Section 3.14.2) has not hHeen associated with the prasess
issuing tha macro.
In atandalane mede, indicates that am event [lag Erom 62
through 1327 was apecified, Thaese flags are not valid L[n
standalone made.,

Maotes:
While the ayatem scrvice routine is waiting foe an event fiag
La be =et, ASTs can Interrupt the aervice. Program contral

will rekurn to the WFLLR systenr service after sxeaublsn of the
AST routine has completed.

Examples;:

MACRO=32 Example:
SUWFLDR.G #0) FLAG_NASK

SWFLOR.G &0, #$000000F0

BLISS=32 Exanple:
$WFLAHE (EFNM=0, HASKaFLaG_HaSK:#

$WFLAND (EFH=C-r MASKaXX'GOOOO0OFO* )34

q=2a3




yhE MACRDS - SYMECL DEFIHITIOX MACROS

4.7 SYMBOL DEFINITION MACROS
$DS_BITDEF

The $D5 BITCGEF wmacro defines (for MACRO-32Z programs] a bit mask
for each hit from B throuqh 31. For BLT155=32 programs, these
symbols may be refarenced wlthout firsc issuing the SDs_BITRHEF
MaZED.

Symbols defined are:

BITA = CORVBEEELl [HEX)
BITL = BEdppEd2 [(HEX)
A1T2 = OMEE0L (HEX?
BITIL = SPAAGAAE [(HEX}
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$DS_CFDEF

The $55_CFDRF siacto defines (for MACRO-32 programs) Symbelic
namas  far the fields of a 2all frame. For BLISS-32 programns,

these symbols may ke reforenced without first  issuing
5D5 CFDEF macro.

Symhbols defined are:

CHFSL_ONCOMD — Address nof gonditien handler
CESW_PSW — Processar =tatus word

CESW MASK - fegister mashk

CESL AP - Saved AF

LEFSL PP — Baved FF

OPSL Po - Bawed DC :

CE$L:R3-G — Bka*E of =awved RO through R11l

Noteg:

1. Thest symbols are u=ed a3 offsets L[rem the current  FPR,
in "CFEW PEW{FP}'.

4-265
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$0S_CHCDEF

The $DS CICDEF macro defines {for  MACRO-32 programs)  the
symbollc’ names of  the funckion codes  asscciated wlth Ehe
505 CUHANWMAL service. For BLISS-32 programs, thoss aymbols  may
be refarenced without first issulng the $DS_CHCDET Macro.

Bvmbols detfined atea:

CUCE THITA
OHCS INITE
CHCHS ENINT
CHCS LS INT
CHOS AAORT
CHCS PURGE
CHOS CLEAR
CHOS STATUS
CHOS SETDFT
CHZS_CLADET
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$0S_CHMDEF

The SDS CHMDEF macrs defines {f£sr MACRG-32 programs]  symballe
names for the funetion codes asscciated wikh the SD3 SETMAPR
service, For BLISS=32 programs, these symnbols may he
referenced without firat issuing the S$DS CHMDEF macreo.

Symholas defined ara:

CHMS INVALTDATE
CHME MFADH
CHMS_MFADND
CHMS MFPWDV
CHMS MFALNO
CHME MREVN
UHMS _MREVHO
CHMS MREVY
CHMS MREVVD
CHM S WEWDN
CHME NREWH
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$DS_CLIDEF

The %05 _CLIDEF macro defines (for MACRU-32 programs] symbolic
names for  the "ifraversal codes" used in associaked with tne
D& _ULE mactrao.

Symbols deflned atre:

CLISK_ALNUM
CLI5% ALPHA
CLTSK WM
CLISK SY¥YMBOL
CLISK FILE
CLISK_SPACE
CLISK COMMA
CLTSK SLASH
CLISK VALUE
CLISK EOQL
CLISK DEC
CLISK _HEX
CLISK OCT
CLISE _STRING
CLIGK_BR
OLISE BIF
CLISK_CALL
CLISE_RETURA
CLISE_BIFH
TLISKE_BXIT
CLIS% ERRCOR

d=2f0
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$DS_DSDEF

The 505 DELEF wacro defines (for
names  for
with the prefiag 'DHs Y.
profix  are Jdefined by the
BLIGE-32 prograns, these
Sirst iszsuliny the NS _DEDEF mecro.

Symhols detined arc:

DEE WALNIHG
U&& OVERFLUW
LS5 PROGERR
DES_TVVECT
DS S [NEFMEY
LiE§ FPHWE

1155 _FRABUF
LSS POWER
BiE NOTIMP
D55 ICBUSY

DBE NORMAL
DL$ SIVERE

DS TLLOHAR
8% MOTUON
LSS VASFUL
D55 IHWE

48 ILLDPAGCTNT
D55 KRMLSTE
DHE_CUME

J3% ICERR

D35 UNEXPTHT 258 CHME
DES_BADLTNE D35 WERDUMLT
DEE DEVNAM G LS3_Nobos

4-24619

MACRAD-32
status codes returnsd by system servicesn
81atus codes begiqning wikh the
i LTR.MLE.
without

3350RF
s¥mbols  may

Mmoo £

FEOgEAME)

bha referencar

D55 ERROR
D54 NULLSTR
OS5 TRUNCATE
D55 IVADHR
DS 5_MMIFE
D% LOGIC

DS S MOLK

DSS THRAMSL
N35 IPLIFI
D5 ARITH
N5 BADTYPE
LS5 ILLINTT
D34 NOSUPPORT

cymbalin
that begin
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$DS_DSSDEF

The %05 DSSDEF macre deflnes [Eor MACTRO-32 programs and
BELI&S—37 wrograms) the syabolic names of eotry points for the
Eysten BEIVICES.

For BLISS-37 programs, the macra must be defined glebally in at
least ane source medula, as follows:

GLIZ &L FRESCEFE;

Symbols defined are:
DESARORT CESASENATA pE sk IKADE
DESASELGCL DS 5REESTH DESASEYVLD
DS SATTACH DS SAGHSUE DS SBRANCH
DS5EHEMAX LS SCANWALT DS5CEANNELD
DSSCRLODE DSACLRVED DS SCHNTRLE
DSECWI'HREG N soNDPASE CSSuNDEDR
DESBKRDEY TS SEREHMARD 05 SERGTRER
DS 5SRESOQET D5 SERREYS NS 2ESCAPE
DS SFREEDBGSTM CE&35TREUP DS SGETHY e
D SGPFHARD DE5HELE TESIHITECH
DS STHLOOP DS 5LOAD DESLOANPCE
DESMAPDAGELICE  DESMMOCT DsSMMON
D5 5MOVEUY OSSOV VRT I55PARGE
DSS5PRINTE NESSPRINTE D5 SPRINTS
DSHPRIMTS1G DSHPRTNTX NS SPROEE
DS SRELEUF DS 5R LM EN NESSETIPL
DS S5ETMAD DS 5SETPRTIEY DNSESSETVEC
EELHOCHAN D555 UMM ARY DL SWAITHS
DS 5 A ITUS SYSEALLDE BYSS5ASCTIM
C¥S5ASE LGN SYSSATHTIM SYESCANCEL
SYSSCANTIM S¥sSCLOSE SYSECLREF
E¥YSSCONMEST CYs SEISCCHHICT  SYSSDALLOT
SYSSDASEGH SYSSTFal BYSEPAOL
SYSSGET SY5 SSETCHN SYSSGETTT
AYSILEWSIT S5YGANUMTIM SYSSCPEN
S¥S5QI0 . BYSSQICH S¥Y5SREAD
SYSESHPADER SYSSSETAST BYHESSETEF
SYSSSETIMR SYSSSETPRI SYLESGRETERT
SYSSSETRWHM GYSSSETSWM SYS SULEPAG
SYSHULWHET SYSSHWIND CYSEWATITER
SYSEWFRLAND SYSHWFLOR
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$D5_ERRDEF

The 405 BRHGEF macroe defines  {far  MACRO-32 progEans) the
syMhoeliz  pames  of  the  parancters associated  with the
05 ERBRxxxx mazroes. These symbols will most 1ikely be used  in
errTat Tepstting routioes.

For BLIES-32 proagrams, Elese symbols  2re  not uasaed  in cEEor
reperebing  routbines because expansion of rthe SDS AGNMESSAGE
macto  produces  a  parancter  1ist  for the error’ reporblag
Fakbtloe.

Heler to descripiions of the STS_GGNMOSSAGE  and  SDS_SRRxxxx
macres  Zor  examples  of roferencing $DS RHExWxx parameters in
ETYar reporting ravtines,

Symhols detined are:

ERRE_MHUM
BRAS _UKIT
ERR3 MSGADR
ERES PALINK
ERRS_Pl
KRES P2
ERRE B3
ERRS P4
ERRS P5
EREEPA

Motes:

1. These symbols are used a3 ollsets into the argument 1list,
for example, ERRE PI(AP).
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$D05_HPODEF
$DS_HPO_DECL

The $D5 HPFIDEF macro

Seflnes (for MADRO-12 programs) the

symnbolic names ol the device—indepondent fields of a p-tahle.

Tre D8 PN DECL is used for BLISS-32 grograms. The format of
Lhiz macra -is as fallawz: .

505 HPD DECL ($RG_xxxx DET);

wWhere "TXExx™ (eprasSehits

p—table tleids are
{505_AHT7EA_DEF) .

Symbols defined are:

HP53 DEVICE
1EP5W SIZE
HPSRE FLASS
HFSE DRLVE
HEST DEVICE
HPSA DLEVICE
HPSA TVA
HOSA LLINE
HESW WRCTOR
HE5T TYPE
BEPFFSA DEFSHDEAT

the name of the dewice for  which
ta be defined, such =z 505 HPD DECL

— guadword dessciptor of device nams

— Total lernqkh of p-table

— Tpnitialization flags

- Unit number

— Start of dovice mname skEFing

- Hardware address of device

- Base of address space assigned to dewlca
- address af p-takle for device's Tink
- fepyice's weskol

— Start af counted stelng [or dAevloe type
- Htark of device-dspandent purticn of p-table

Device-dependent fields

Notes:

1. These symbols shonld be used as offsets [rom  the base of
the p-Lahie. For example, if the p-kabls base mRdAdrI=s35S Was

placed in B2, thon
"HFSW _WACTOR(RZ) .

thae wectnr Field could be refecencad &5
Refar ta Sectien 32,4, Referencing

O-Tables from & DMaghustic Progfam.
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$DS_PARDEF

= SYMBOL DEFINITION MACROS

The SD5_PARDEF macre deflnes (far MACRO-32 projroms)  symhaolic
namas  far  wvalues that cAan he waed with khe "radiw,” "defalt,”
and "exward" parametsrs ta  the
ELISE-31 progtams, Lthese symbols
fir=st issuing the 505 PARDEF macro.

Svmbols defined arcer

PAR% BIN
PARS DIRC
PARS HEX
PRRS QT

FARS WO
PARS YEE

PARSY_MODEF
FARSV ATLD
PARSY_ATHI
FARSV ATDEF

EHHEN NODEF
PAREM ATLG
PARSM ATHI
PARSM_ATDEF

4-37%
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$DS_PTDDEF

The 503 FTDDEF macco defines {(Eae MACKO-22  programs) symbolic
names for the flags a=maociated with the S0E_ SNAME p-table
descrlptor macra. For BLISS-22 programs, these symbxols may ke
rafarenced wlthout EFirst issuling the 5DE PTOREF macro.

Symools dufined are:

PTDSM UNIT PTDEY UNIT
PTLEM CONTROLLER ETDSY CONTROLLER
PTOSM XAME BTDEY NAME
PTDSHM IMHERLIT PRE FTDEV_INHERIT FRE
PrDSM INHERLT C0N FTL%Y INHERIT_CDM

FTD%M _INHERLT
PTDSM DEVICE
PTLSY ENDDEWICE
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$DS_PSLDEF

The 505 PSLOEF macro defines (for MACRO-32 pregrams] symballe
fiamea fot fields of the process statuz longword, For BLISE-32
programs, these symhols may he refarenved without [irst is=suing
the D8 PSLDEF macea.

Symbnls Jefined are:

PELEY_CBIT PSLEM CBIT
FELEV VBIT PSLSM VEILT
PELEY AKIT PSL3M ZBIT
PGLEV WBIT FELEM NEIT

FGLSE_KERNAT,
BELSK_EXEC
PEL3K_SUPER
FELSE USER
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$D5_SCBDEF

The %08 SCEDRF macro deflnes {for MACRO-32 pragram=)  symbolic
pamas oI the wvectar offseta in the system gontrol block., For
alIS5-12 prajrans, these symbola may be relersnced wlrthout
flrsr is=uing thae 505 SCBDEF macio.

Bymhbels defined are:

SCBEL_ZERD
S0A50L MACHCE
SCBAEL YMLSTH
SCRSLPOWER
BCESL OPCDEC
SCB&L QPCCUS
SCRSL ROPRAND
SCESL_RADEMOD
SCBESL_ACCRSE
S0BSL TRANSL
SORSL TRIT
SCBS5SL BHREAFE
SCESL CUMPAT
SUBSL ARITH
SCBSL DHME
SCRSL THME
SC25L COHME
SCRS{. CHMU
SU3SL_BPTLVLL
sCa%L BFTLVLZ
SCB&L SFTLVL3I
SCESL SFTLYWLA
BURSL SPTLVLE
SCESL SETLVLA
SCRESL SFTLVLT
sCE&I, SFTLVLE
SCasL SFTLVLY
S0A5L SPTLVL1A
S35 SFTLVLIL
SCBSEL SFILVL1Z
SCE4L SFTLVL1A
SCBSEL SF1LVLLA
SCESL SFTLVLLS
SCBSL_TIMER

4=-27h
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$D0S_DEFDEL

The 05 JEFDEL macre is uwuaced to conSecve memory space  Juring
Progran  #53umbly time. Eome of the syvobkol duflnltion macens
cadse memory apace to be allocated. If the DS DEFDEL macro is
izsued AFTER the symboel delinltlon macras, then any me7ory
spave allocated during the symbol defintion progcess will  be

dealiocated. This will =nat =affect the symbol dcElnltions
them=elves,

#=277






: CHAPTER 5
CREATING A VDS DIAGNQSTIC PROGRAM

2.1 INTRODUCTION

The preyicua chaptsrs have presented the buoilding hlocks needed to
contruct  a diaghostic program that will ewxecuke under the VAX
dagnostle Bapervisor. This chapter describes the Steps regoired
te create a VDS diagnastic pragram, from the pregram’s loception
t2 its completion. (L also specliles all standards and
conventions te whilch a diagoostlic program must adhere.

5.2 'PROGEAM DEVELUOFMENT FRDEEEE
G.2.1 Overview

Creatiny a diagnoestic BProgram involves several distloet.
consezutive phases. Sacih phase is reguired, and the phases must
he entered i same order that they gte described hare.

5.2.2 Consultation Phaae

The consaltation phase ol program development consists of informal
qathering and exchanging of information relatlng to the hardware
product for which the diagnvstic program [s to be . written, This
Phase should begin asoon alter an engineering or product management
grouap hasa made a comnmltment to develop a new prodoct.

Geals of this phase are to Lformulate s testing =strategy For  the
product  (wiat types of diagnestic programs should be developed),
ldentify a few key project milestones ({dates}, and estimate
staliing and funding reguicrements.

The  consultation phass beglns before staffing and funding
commitments  have boen negotiated, Typicalliv. the result of this
shase is 4 cursory project plan,

Parklelpants will fnclude management 2nd  senior  techoleal
persennel from the enginecring geoup or product line developing
the producl, the future pregram's user communlity (generally tield
aervice and manufacturing personnel] ., and the diagnostic
vrogramming group.
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An important note: IE it is deslrable for the hardware design of
a new preduct e prawvlde sids that will  enhanze  the fault
decection of a dimgnestic program, then the diagnostiz programming
Qroup must  regueat these Rids as Soon a5 poszZible In order fa
ghaure that thewy will be Incorporated inte  the device's final
deaign. Segatiations for deslgn changes to aid diagnosis should
thus commencs Suring this phase of the projoot.

5.2.3 Planning Phase

Thiz phase bkeginz after ataffing and funding commitmonts have been
made. Thiz apd all [wllewing phases are performed by the
diagnostis program's project leader and his or her =tafl.

The gowl of the planning phase 18 to develop a pien for
implementation of the project. This praojeck pian will 1nwlude a
description oE the dlagnestle prodaram and wili  specify projoct
goals, schedules, develeopment roquirenents, training reculrements,
and maintenance reguirements.

The rtesult of thils pkase iz a Diagnostic Englineering Project Flan
adhering tz the farmat speclfled by Section 7S2-1.A aof the
Hoftware Development Policies and Trocedures,

5.2, 4 PFunctional Specification Phasa

After the project plan has heen completed, the task of defining
the functional aperztiaon of the dlagnestlie prodgaram hegins,

The goal of this phase is to clearly deflins the functiens that the
diagneostic progeam wlll perEorm. A functional specification must
angwer the gueation, "What wil) the progeam do?".  (On tho  othesr
hand, it should NOT approach the question of HOW the function will
be implemented.]

Additionaliy, a functiornalb speclflication will include apecific
stmbtements about the pragram’s intended usses and ussra, plus goals
tegarding the program's performance and run-time parameteIAE.

The result nf the functional specification phasc is a Diagnostic
Enginesring Functional Speclfleation thal adheres to the Formar
specified by Section 703-2,2 of the Software Development Policles
and Frocedures.
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5.2.5 Design Phase

The ptogram's design phase may he entercd +when the Functional
speeclfication phase has been conpleted.

The deal of the desigqn phese iz to develap a desigqn specification
thal detines the metheds that will he used to lmplenant the
fuenctlonalicy delined in the functional specifivation. ‘This nhage
answers the qguestien, “How will the program's Funcflonality he
Frovided?". Far axample, 1f the Functiocnal descripticn sStates
Liat  £he proygram will kest a3 certain sectiaon of the device's
loggle, then the deslyn specification will desecrikbe  the algorithm
Lo be used B2 perloem the test.

Somz of the methods that may be used to specify dezigns sre:

l. Detailed nlerarzhy charts

2. Interface specificatien blacks

d. MNIPD diagrams

4. Structured floweharts

3. Projram Design Language 1 (PELL) (Ses below.)

The tesull of this phase will be a Diagnestic Enginesring Design
dpecificatien, adhering to the Format specifisd in Seckion 7O3-3.A
of the Sultwire Development Pollcies and Procedures. . This  deosu-—
ment alsa cesdribes POLT, T T

5.2, 6 Design Implementationh Phase

sfter  the design has been econpletely specified, it may be
implemented. Dezign imglemcntation i3, of course, the phase in
wiich cuding &nd debuggying take place.

The azhedule on which codlng and debugging of the  various nieCcas
@f the program is based depends greatly upon the availabilicy of
Product hardwire. Programs that are written far new nardware -are
typlzally in  the process of developoent conocurrenktly with the
hardware itself. Therefore it is impurtsnt to ¢roate a  schadule
for  pregram  devolspment  that matches the hardware develomment' s
schedule.
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Implementation ol progeams for new hardware must oftern be rzarried
put  1n  two stages. These stages are referred to as "prototype

suppatt" and "[inal product support.”

Erototype suppott  involves providing  the enginocring gEOUR
responsible for the produczt wlth a preliminary version of the
program. This version will be wsed to help werify- the integelty
of the hardware design. The engineerloy group will gehnerally
aipoct this verslion to bhe ready For use within & matter of days
after the hardware 1g "powerad up® for the flrst time. Specific
requirementz for prototype suwpport depend  on the particuolare
praduct. These requlrements ashouowld be specified In the DPeojant
Flarn and Functional specification. :

Unfortunately, it may he necessary to  provide protnivEe suDpork
before tae planning and speclflcation phasss just desceloed have
been completed. Therafore, it L& Important to carefully
contdinate all phases of program develozment So Chat the noeds of
311 users =an be met on schedule, For example, soml portions of
the desgign specification or even the Eunctional gspecificatiaon may
have ta be delayed ontil debugged code  suppurting the prototyoe
hardware nas heen provided.

Flral product support invelves developmenk of Lhe program fthat
wlll ke used wlth rhe final, error—-free wversloen of the hardware
product. This is the wersion of the program that will he releascd
fur  general use. User regulrements for the Linal produst may be
different from user requirements For prototype support. Enowledge
=f the hardware's operation that was gleaned by the programmer
during develeopment aof protobype support Wwill, of mourse, aid him
or her in mreating a program that provldes high deqrees of fault
dataction and isclation.

Eocauae hardware developosnk and dlagpnostic program  development
acocur  conourrently  for acw hardwsra producta, it is necessary Lo
carefully coocrdinates the twa doevelopment DEOCSRSESA. Hardwarte
dezlyn onginesrs and manufacturing peraannel will aften desire
workiog waraions of the dlagnestic pregram  hefore tha scheduled
completion date. 1t i= thuz common for diagnostic programinors ta
provlde Mprarelease™ worsions of the program belorc  the flnal
program has been completed. A orereleased prodram may 2T Mmay not
provide the full fanetionality that will exlst ino  the final
PEOIEAM. .
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£.2,7 Desgiqgn VerlEication Phaze

Unce the fipal program has been compicted, 1ts functionality and
pporation must be aszessed to enaure that the program mests 8511 of
the functionality goals that woere orilginally set and  that it
adheres Lo all applicable operating standarda {=uch as using VDS
macro= properly) . Assuring overall progeam gquality  is  performed
by following cthe steps 1lndicated in Section 5.16, Quality
HESuranca. .

5.3 FROGRAM STRUCTURE

Chapter 3 described 511 of the required and optional componenta of
& VD5 dilagnostic program. &lnce all VD5 diagnostic programs are
made up of the Same compeonents, it is umeful te  srrange  thoso
components  in the =same order and format in the spource code of
every program. This will ald program maintainers by ensuring  a
large wmeasure of consistengy from one predramc ko the nexk.

In all diayhostle program sourges, program  components shoold ke
divided Inte a serias of sSouwrsea modules. There should he a
"header module® and one 4r more "test modules. ™ :

9.3.1 Haader Module

The hzadar modile contalns all of the tables waed by the VDS, the
inttialization, cleanup, and summary routines, plus any routloes
mged ylobally by the diagnoestic pregram. Companents af the header
module sShould be arranged in the feilowlng acder:

Module covoer page [copyright statement, title and awthor,
maintenance hlztory)

# Functional description of module

&« Declarations of lLibhraries and BLISE reqgulre files

# User-defined macro defiinitions

e Symbol Jdefinitisas

® Jiagnostic header {$06_1EADER)

e Dispateh table (D3 DISPATOH)

® Ptatlzstics table (D5 BGNGTAT, SDE_CEWDSTAT] (optiocnall

s GSection pames declaratian ($DS SECTION]
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» Device mnescnics list ($05_DEVIYR)
-. ASCIL text:
- FRegister and bit names for SD3_CVTREG calls
— ©Cther ASCIL sLrings
- Hrror message strings
¢ Initializetion code (5D5 BONINIT, EDS_RNDINIT)
» Cleanup code (D3 BGNCLEAN, 3D3 ENDCLEAR)
» Oummary rouklioe [$HE_EEMEUMHHRY, EDS_ENDEUMHAEE]
e GBrror reporting routlpnes (S5 BEGNMESSAGE, S5DE ENDMESEAGE)
# [ther [aoptlonal] global sutroukines, including inkertupt

Farvice routines, condition handlers, znd 52 ona

Mote: 1f a program has many global routines and data  structures,
they should be placed In a scepatrate module.




CREATING A VD3 DIAGHNOSTIC PROGREAM

£.3.2 Test Modules
Each test medule will contain one ot more tests., The nuaber of

Lests wodules and the number of tests per madule are unrestricted.
Fach test medule should be farmatfed as follows:

a Module cover page (Copyright statemcent,; title and avthor,
maintenance historey)
a Functional deacriplion of module
@« Declarations of library and requlrce Eiles
» Uaer—definEﬂ.macrn definitions
» Symbnol definitions
» ©BSection names declaration ([5DE SECDEF)
« For each Lest in nodule:
- Test name [FLE SBTTL)
- 2DS EGHTEST
- Te=st heador
= For each [optional) subteosr In test:
Subtosk header
05 _BGHNSLUH
Subtest code

D3 EXDEUB

- iDS_TNOTESY
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5,3,3 Module Templates

Ta help the programmer fwllew the abkove Lormats, . template files
have heen rcreated. ‘There is a haader module template and a test
moduie template. Each memplate containa  the program-independent
flelds of each pragram cosponsnt, The programmer simply fills Iin
the progras—dependent £ields of each medule. These templates  Aarc
named HEACER.MAR and TEST.MAR for MACRO-32, and HEADEZR,E32 and
TEST. 3232 for BLISS-32. The templates are reproduned in Abpendixes
& and E,

G.,d4 PROGRAM DOCUMENTATION

H.4.1 Inkroducticn

A diagnestic pregram should be considered to be made up of  fwo
parts —-- the code and khe decumentakblon. Fach of thesZe parts is
of equal Impurtance. Documentakion should WEVER be thoughbt of  a=
auxiliary ta the code, +to e hurriedly added at the and of the
project, if time permits. The best decumentatlion 1s that whleh is
developsd before and during code development.

Diagnostic program deocumenbatbion serves tWo PUTrpoESS:

1, Users of dlaghostic programs probably refer to and  depend
on program documentation moere  than users of any other
eoftware. Thie is becaose ldentification of hardwarce
Failures requlirans a wery exact understanding of what
functish is keing psrformed by a  particular sestion of
sode  and what areas of the neardwars clrevitry are llkely
to be activated ke carry out that function. It 1=
cometimes nocessary  fer  the program user to read kthe
program's listing E£iles ko sec what signals are heing
activated within a test or subtest.

2. Az 1z the case with any sofitware prodock, pr g ram
maintenance ls usually performed oy persoens obher than the
praduct's author. Those whe must enhance, correctb, ar
atherwisa update a dlagoestic program  depend on the
documentation for understanding of the program's functicn,
da2sign, and implementaticon.
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Dogumentation for VLS diagnostic programs consists of three PAr LS.
The=e are: ' '

1. A documentation [ile containing hardware requirements,
oparating iheteuctionsa, and functionel descriptions of the
Frogram'a tests

2. Source code dacumentation praviding detalled functional
rdescelptions of every test, subtest, routine, and ling of

coda
3. "Help" files that the user gan access with -the VD2 LELP

commatd , and that somnaelze  the program's aperating
Instructicns .

2.4.2 Docunentation File

The documentation file will be distributed with the diagnostie
program. The dAgcumentatlon file for prodgram EWVXYZ will he called

BVAYZ.DOC, A template for the documentation file i available in
bath RUENOEF and hon-AUNOFF  formats. f reproduction wf  the
template can be Eound in Appendix C.

The documentation file will contain the following informatlen:
& Cover page

The cover page @ontains identification [nformation sugh as
bhie pregram's name, release datg, aond maintainer, along
with copyright &nd disclalmer statements,

# Tahle ol conkents
® 2b=stract

The abstrast 1= & shoert description of the progsram,
sugmarizing informaticn found in  later sectiasns af the
document, This szection should identify which tynpez of
hardware will be tested., Tt should also =tate the program
level [(lawvel ZR ot level 3}.

# Hardware redulcements

This section lists the minloum hardware required #for the
Program  to exacuta, plus any opticenal bardware. Tnelude
special <onnectors or other apecial hardware reguired by
the progracm. :
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Ligt the processor types with which the program is
compatible. Do NOT make gencralized statements, such as
"alil YAE Pprecesagrs,” since the program mRy not bDe
executakle wn future processors.

Zoftware reguirements

List the software requirsd, including the VAKX Dlaghostic
SUPREVLISOT ., Bny auzillary data files shaould be included
herwe.

Prerequisites

This sectlan should List the program's hardcora
requirements, that iz, the hardwere that must ke operating
praperly 1ln vrder for the diagnaostic program o correctly
diagnose faoulis ot the hatdware heing tesked.

Cperating instructions

In most cases, the WAX Dlagnostis Superviser Userc's Gulde

saould b the wnly reference  needed EEF"'eﬁdfating
lnstructions.

- dptlans
I1f the program has spocial instrustions (such as using
a user—deflned commznd languagel, that Infermation
should bhe provided 1In this section.

- LbBwonk Flags

I1f any user—controllakle event flags are used by the
program, they should be listed.

Frogram functicnal descelption

= Program overvlew
This is =2 genaral functianal descriptinn of the
Erogran. The program's purpose and tesking strategy
shauld be included.

- Pragram slize
The load time and run-tlme memery reguirements  should

bie apecified. Inzlude memory rtegulred by any
auxiliary data flles.

-l

i
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- Frogran run Limes

The executioen time of cach progran section iz liatad
here., If & JUICKE pode 18 provided, include ins

evesubiaon tine alsao.

— Run=tine dynamics

Indicate how the progriam allomates  resources  durlnog
TN i Yy time. Include hotn memaery and dewvice
@llocationa. Specify Lae almloum butfer sproce nesdad.

- Tgult detection

Describe the faulk coverage (include peorcentage)
greot resglutioh the program is capahle of.,

&nd

Include sample errof messages, 1F BrEQr ropor Ling

routines arce dusad.

- Performance during hardware Efailures

Indicate how the program wili  handle unexpectad
axcepbions  resulting  fraom hardware [ailures, power

failure, and =he llke.
- Program appllications

List the uses thiz progran was desigqnad far, =uch

A8

manufRcturing, clhistomer services, engincoring,

custemars, or whomevwor.
- Test dezscriptlions
For eazh bteost, Include:
# tunctional descripilon of Ebhe tegt

The step-hy=step [lew ol the test

"Nebug aids™ - hints to the progranm usSer  abouk
what should bhe looked at next 1F the test falles.

Vary imporlank for loagic tests.
Frintenance alztory

Bach time the program iz  updated, the updalc must

ks

desdribed here,. The desceiption must include the dakte of

Ebe change and the proagram's veérsion oumber.
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5.4. 3 Source Code Documentaticn

5.4.3.1 TDiagnostic Codes - Zach diagnostic program released by
DIGITAL = assigned a "dlaghostic code" that wnigusly Idenlifies
ig, Codes f£or vaX diagnostic programs consiskt of five charactars,
the first of which 13 "E.® The zode is amassigned by the Release
Engloeering group.

£.4.3.2 Module Mames = For the dlagnostic program having the
diagnostic code "EWVEFZ,® the header module  should  he names

EVHYZER,.MAR if It Lz a MACHO-32 program, or BVEYEA.R3Z if It iz 4
ELISS5-32 pragrso. Test  modwules should be named BVAYZL.MAR (or

LA32), RVXYRZ,MAR [or .B3Z), and so on.

5,4,3.3 Mgdule Cover Page — Bach module must have & cover page.
The cover page will inclade: '

1. Module and program namea, incioding werslon  nuobers  [(ses
abowe) .

Z. Copvright statenent
3. FModule ak=strack
4, ruthor
S. Maintenance history (se2 below).
The format of the cover page is illustrated in the header module

remplate example conrained in Appendlx A

5.4.3.3.]1 Malntenance Hiastory - Each time the mnedule is  umdated,
the update muat he described here. The description must Incslude
the date of the change and the module's wersion number.

5.4.3.4 Test and HSubtest Prefaces — Bach test  and  each  subtest
must possess B preface. Frefaces for tests and sublests must
contain the following information:

1, Test deascriptlan

This will eentain a detalled description of WHAT 13 being
tested and HOW the test i Ieplomented.
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Z, Azsumptions

List assuwaptions heing @m2de ahout the state of the
hardware hefore tha test iz exacuted. PFor ewanple, if
this test will not function properly unlese certain parts
ot the hardware are good, 1l&t those parts.

3. Test zsieps

In this szacktion list the test steps. & ozeudolanguage 13
very useful for this purpoze.

4. Erroars

bFrovwide a detailed descripticon of all errors  reported by
this test,

De DOebuyg

This gestlon should provwide Snfoarmaniosn that might  be
helpful to somenne attempking to determine the causce of =2

hatdware errsr. For example, there might he a atatement
cf£ the form "If ereor number X [s reported, then ¥ miaht
e braken.”

The tormak of teskt and subtes: prefaces [z 1lluostrated In the Last
module template in Appendix 2.
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Subroutine FPreface - Zach subroutine must posSoass &
cubrautine prefaces must contain the foliowing

informalio::

Funebizonal desciiptlon

This must he a CETAILZD desceliptlion o2FE WIHAT functlion the
Toukine performs and daoes and HOW  the Eunctlon 1s
performed.

ﬁalling Sefuarnoa

Indicate how the routine is te be oslled, for example:

CALLS #4,ROU0OTINE or CALLG ALGDTR, ROUTIHE

ar BS2W ROUTINE
ar Fntcocrad wia excoption vwector
Inputs

Eist here all input parametercs that are explicitly  passed
to» the routina. Exullicltly passaed lnput paranebers are
those pushed onte the stack before a rouklne 1z called,
{In BLIGGE-32, oxplicil input parameters are those that arce
listed In parentheses siter the Fouline name.)

Impliclt inputs

List here all Input paramelers Chat are not exolicitly
pazssed on thoe stack. Thls list wil: include ANY wariahle
refersnced by Las touline but aotk defined lecaliy in  the
Fouling and nok passed axplicitly. For cxample,
parameters pasaed in rvegisters are Implicit inputs.

Holba: Use of implicit {aputs should be kKept Eo & minimum.
They adversely affect progeam mointainzblilty and routina
transportabiliny.

Cutpats

List all output sacametzra that are expliclily passsd back
to Lhe <aller. Explicitly passed oubput paramstsrs are
those -thal are:

# Lomsdad anto che stack by the rooutine, oc

 tooded loto lacations whaose addresses were expllicitly
passed o the routline.

2-14
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# Impiicit outputs

Lizt a&ll outbtpuk paramckters that are implicitly retuened ta
the wvaller. Implieclit oukput parameters are AHNY variables
that are modified by the toutine but were not expiicitly
Passed ta the roeutine. For example, 1f£ a wariable Stored
in & register is updated, that wvariable 1s an implicit
oukbput.

Mote: 0Ose of implicit outputs  should be Xep: Eooa
MINIMmUIm., They adversely alfcck program maintalnabhllity
angd rowubine Lransportability.

a Completion cades

Indicate all complaticon codes that could be reltuched by

thi=s rtoutine. If the rautine passes along completion
sodes received tram subardlnate subroutines, these codes
muat also D8 listed. Alze indicate how the cocpletiicn
code iz passed. (Placing Lhe codce fa KB is the normal
method.)

* Slde aflecls

List bere any actlans taksn by this rouetine *hat conld
affexzt the operacion of othsr routines. Examples are
initialising Jata structures or altering the stakte ol
Jlabal flags.

Also, 1if the routine places the hardware iIn  some  unuwsual
or thndsterminale stale, Indicate taat horc.

& Reqizter= used
[dentify the purznse of eash general purpoese roegisier used

by the routine, =so anvene reading the oode can guickly
determine cthe functions of the registers.

The format of a routine preface iz 1llustrated [n  the header
module template af Appendix Al

2-15
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5.4.3:6 SBource Code Cooments - It ia extremely important that the
source  oode  be wery accurately commented. Comments within the

gourcs ¢oede can take three forms; they may he "block . commants "
"group comments,” or "line commants.® .

5,4,3,6,1 EBlock Jomments = BElogk comments are uwused to  ldentlfy
majosr funetions within a reutine. They have the following format:

MACRO-32

cakip>

Pt

; Thiz is 2 blvck comment. Tt kegins at the left-hand margin
;i and extends fullvy across the page.

HEE
Sukip®
BLISS-32

waklpr

L+t

! Thiz is a bleck comment., It hegins at the left-hand margln
| and extend= £fully across the pags.

l__

wskip>

S-1h
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5.4.3.6,2 Group Comments = Group comments are used within blocks
of oowde delimiced by hlock comments. The are usefuol when 1t is

desiralrie to make a comment stand oubk on the page. Group comments
bave the Ffollowing farmat:

MATHO=-32

This is a group commenkt. It 15 indented the fame amount As
the coue belng commenked, and extenda fully across the page.

=m w4 W@ =}

aLIfs-22

£

This s a gqroup comment. It 13 Indonted the same amount as
Lho <code belog commenkted, and extenda fully across the oage.

+— F— 1= ™

Group comments shodld be used extensively In RLISS=32 programs.
BLISS-32 pragrams use group commnenlks instead of the line commsants
(helow} umed hHy MACRO-32 programs.

An illustraltien of the use of group comments in BLISES=-32 code is
a3 [ollows:

1

1 Bxiplaln whakt the LF-THEH-RLER skatzment will do.
|

IF ... THEW ....
ELSE
REGIN

I Explain what the REFEAT-UNTIL loop will do.

REPEAT

Fs

UNTIL ... &

END;

Eee the example in the next section for a&n illuatration of agroup
commants in MACRO-32 code.
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3.4.3,8,.2 Line Commants - Ling compoats are thoso that appoar at
the end af, and on the z3ams Zing as, a MAIHO-3Z instructbion ot
BLIEE-32 staktement.  These comuents are extcreaely  doportant 1o
MACAD-32  programs,  and EVRIY S MACRO-32  insirvuction  sheowld  be
fellowed by a line cowmsnt.

Imn BLISE-32 program=, live commenls  are  generally not  used,
becauas graup commonlbs aro preforasxlo.  Since lines of GRIHS-32
coda arez seli-documenting [if they are wriiten properfy!, Tine
COULEENELE are LWOneCSsSSaLy. Group commenta should he olaced oefore
mesl DL oKS Lo doscribe what will ovour withio =zarch block.

Ling =zpmments  {and  grvogp cotmenks]  are illustrated in Lhe
fellowing MACED-32 example:

} Clear the data buffers.

CLEL LE ;7 Jlear kuffar poinker

1LEs 7 RFEPEAT ]
CLIRL N“GDGD_ﬁATh[RFj Claary longwoerd of goand datka affer
CLkL W EAD DATA RG] Qlaar longword of had dsta bhoffer

Increment poinkter and branch back

AD3LES  #14, ERe, LEZ
: OHTIL onkire bullicr iz olearosd

—s my ma -mm

comnare cEnoestoed and recsived data, obe loogword at oa time. rf
they do not antch, stoure the exvzcted and received volues In the

EIRC TR TR T

printed later.

MOVL 4(a), RZ ; Put byte count in R2.

MOVL SiAP), R3 ; Put addrsss of received data in R3.
MUV L 12{aF;, EZ i Put addeesss of edpected data in 124,
ZLEL El ;7 Ylear error couant,

SLEL E& _ i Clear bulfezr pointer.

gacd dzca baffer and bad data hallcr, respoctively, 3¢ Lthey oan he
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Thiz ewample illustrates scveral convepts:
1. Eyery MACAO-32 instrauctian haa a comment.

2, It is usaful ko indicate structured programming consStructs
where apelicable. Mokbice the REPEAT-UNTIL construct in
the edanple. 1F-THEFN-ELGE, WHILE-DQ, CAEE caonstructs, and
S0 (=T can be flagged 5imi1ar1y, enhaeneinga readabilifty.
Capitalize kaywords anid indenk somments withln &
canstruct.

3. Toomonts provide usetwl  inEormation. For ewxwample, the
last comment in the example savs, "Ulear buffer polbter.”
It doss WOV =avy "Clcocar KS:,"™ which would bhe useless to
anvate readlng the code.

5,4,4 Help Files

5.4.4.]1 Degerclption of Help Files - A "hejp fije™ i85 @ text Tile
that is reforenced wheno the VDS HELP command is used. Text within
the file i3 displayed to the user. Argumonts speclfled  wlth  the
HELF command are uosed to determine which pornions of the text Lo
dlsglay.

& help [file must be provided for every diagnostic program. Par
rrogeam  EV:EYZ, the help flle must he named oVWX¥Z,HLP, & uscr =an
relokence this file by typing "HHLP BVXYZ'.

The purpose of a diagnsstic program's help file is to provide the
program user wltn a guick reference source that will szummarize the
program’s unlgue characterlistics. Infarmation contained in a help
Elle will Include:

* N program abstract

& ATTACH procedures
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¢« & list containioy the name and function of each program
gootian

# Degcriptiona of devices nokt supported by the VDE  [dovices
for which p-table desepiptors rveside in the dlagnostic
progeam instcad of in the VDE)

» A list <onLaining the oumber and was nf any user-—
golectakhle event flags referenced by the progren

& & description of the program's "guick mode" operatian
s Tescriptions of tests raguiring manual intervention

# '“he Scrmat of the program's summarty message, 10 one pxists

5.4.4.2 Creating Help Files - Help files conzist of M"keywords™
and  g=gcciated  kext. Hevwords are used by the VDE to locats the
proper  text to  disglay. For inestanca, if a naatr typead
HELP BVHEY2 SECTICYNE, +fhne VDE wenld search  khe heln Lile named
EVIY¥Z.HLY fox the keyword "sectlens,” and chen display  thoe  text
[21lowing that keyword. Thero are twa types af keywords, referred
ke as "numbered keywosds" and "gqualifier keywords.™ '

5.4.4.2.1 Humbered keywordsz - Bach mnmbersd keyword i3 preceded
by a number from 1 through 5. Thia pumzer indicatos the Teyword's
"laval.” Level 1 iz he highest lewvel, and ia wuaed to lodicate the
file's mazin  topics. Eeywords with largesr nomzers are conaidered
to ke subtopics of these with smaller numbers. Tf the filwe
contains a lewel 1 keyword followed by soveral level 2 Xeyworas,
followad oy another level 1 koyword, then the lewcl 2 keywords
between the [irst znd second lewel 1 keywords are aubtopics of the
[irst level 1 keyword. I£ the second lavel 1 keyword was fFollowed
by another sel of level 2 keywords, they ave subtopics of the

-

sepcondd level kevwora.

The level punhcr maat oe the first character of a new line. Thorz
must bge  chne ot more spaces or tahs hetwsen the level number and
Ene keywnrd.

Whon the g=er tyoes a HILP command, the VDS wlll display the taxt
[ollowing the speclfisd kKoyworda, It will wlso dizsplay  the
keywords [bue:t not Lhe Lext} of the next-lowest level schtoples
agsociated wWith Lhe apecified Xeyword. TFor example, scpbo3 a
portion ofF & helpn #file consisted of the following:




CEEATIHNG A VD5 DIAGHNOSTIC PROGRAM

1 SEZTIOMG

Brogram EVXYZ contains the following sectiaons. Type

HELE EVXYZ SECTIONS saction—noame

for Aetalls an a
2 DEFAULT

[Text describing

2 MAWUAL
[(Text describing

2 READ TRETS
[Text describing

Z WRITE TESTS
(Text dezcriblnoy

1 ATTACH

If tne user typod
dizsplaved:

SECTIONG

particuldr =saction. -

DEFAULT section.)
MANLUMALDL Sentiona)
READ TESTE Saecklon,}

WHRHITE TESTS gectinn.]

"HELP BVXY¥Z BECTICHS', the f[following would

Frogram EWVXYZ contains the fuilowlng sections. Type

HELP EVH¥Z SECTIONS scotlen—hace "

for detalls on a particoular secltisn.

Addicional infermation availahle:

DEFAJULT MAMNUMAL

REAL TESTS WRITE _TESTS

=21
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any time a rtopic is specifieé with & HELP command, Ethe VDS
displays the texlt associated wlth the topic and 1lilsks  the

subltupics (xevwords with next higher level number) associated with
the topic.

11 of the subtopics of a topic are listed directly underneath the

topic in the help file. Thus all the level 3 subtoples associabed
Wwith a level 2 keywoed would direstly follow that lewel 2 keyword.

Thus in the above example, suppose the weser typed, 'HELP LEWXYZ
SRCTIONS CEFAVLT'. The VDS would display the text assocliated with
the level 2 keyword "default," and then wouold 1lisk any Jleovel 3
keywords that follew the kext Eor "default.® {The sample heélp file
above does not assoclate any level 2 keywords with "defpulr,V)

S.4,4.2.2 Qualifier keywords - [t ig unlikely that a diaghostic
progeam's hbelp [ile will require guallficr Keywords, since thay
are only gasd o indleate command line guallifiers. They are not
preceded Dby a  level  number; instead, they begqln with Lhe "/7
character. lowover, a level number is implicitly asasaoniaktad with
a gualifier keywoerd; that nomber is one greater taan the number
speclfled in the most recently specified nombered  ka2yword. That
kevword shouold be "Qualifiers’. Thiz 13 illustrated in the
Eollawing sxample:

EaTART
Execute & previously loaded image.

Format:
STRRT Tgualifiers]
Z dumalificrs
JEECTIOHN ;sesklon-name
Selank a prougran seckion to be exscuted.
ATEST:flrst:last
Select a range of Lests ta be execitoed.

+
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The '/ character must ke the first character of &2 new line. Thea
weyword musk  lomadiately follew the '/'.,  Immediately Follawing
the  keyword there may  bao an additianal sEr i, a8 in

"rAlALstr log .t

Hota: If one gualiller Reyword directiy Eollews snother, with no
text in betwoen, then the second qualifler keyword will bhe treatesd
a3 part of the Legt for the firsk, This is useful for qualifiers
aof the Iore "Agual" and "/MOgoal.r

5.d.4.2,3 Taxt — Text must immediately follaw the keywoerd -wlth

wWhnich- it is asgociated. It must start on a how lige. Each lins
vl the text must ke indented one space from the left margin. Taxt
assoclated  wWith level @ keywords should ookt exteand keyand coluan
fh5. Toxt assorizted with kKeywords af any other level should mot
extend beyond column 4B. The text i2 more sasily readahle if ik
does not exdcoed the length of the display screen (i scrolling
Should opocur).

5.4.4,3 Contents of help Ffiles - Uelp files far diaguostlc
Erofrans musat cobtain the following leval 1| kaywords  and
afsoslakaed text:

# ATTACH - Describe the atkach procedures for  the pragram.
That 12, 1ist the Bt of ATTACH commands  that arec
necessary to create the proper iilnks from the wunit under
tezt to the processor.

& DEVICE - Under this keywurd, include a lavel 2 kayword [or
every device Cogted by the disgnoastic progran. Under sach
fewel 2 keyward, provide cithee of the foliowing:

— For devices with p-tahis descriptors contained in the
Whs, tha taxkt  shoule =state, "Twpe HELP DEVICE
device—type for device description.”

- For devices with p-tabie descripkobs contained in the
diagnostic program, wravide a deviee description
gimilar to the deviee description thar I3 oshtained
from kEyping "HELF DEVICE device-type.™
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s« EVENT — List any user=selectahle event Elags referanced by
the program and desoelbe their funceion.

% HELPF = This kaxt should contain an  abstrackt of  the
program. Thee text associakted with the HELP keyword 13
displayed when a user types 'HELF EVEYZI' without including
a keyword. In other wards, this is the default keyword,

& QUICK - Descrlbha the gperation of the program  whan Lhe
QUICK f£lag 1z set.

s EECTIONG — List and deseribe each sectlon of the program.
Ae  gure to  include the DEFAULT sretion. IE a MANUAL
section azists, clearly detall the actions  that must be

performed by the user.

# GSUMMARY - If +the program <ontains a  summary routline,
provide an explanation of the infermatlon displayed by
Ehat routline.

The ahove keywords must appear in every help file. Other xeywords
should ke ~added to proevide informaticn on unigue  program
characteristics.

The keywsrds must be plased in the thelp  flie in  alphabetical
order .

& sampla help file is prowvided In Appendix D.

5.5 RUN-TIME ENVIRONMENMT CONSIDERATIOHNS

Dhe =f the main purpeses of the WVAY Diagnoskic Supervisor, as
stated in Chapter 2, ls te insulate the diagnsstic program from
the warious rupnkime environments that exist far dlagnestic
Programns .

Thus if a3ll of the rules, guidelines, and conventions described in
thls manual are followed, any diagnostic program written should be
capable of executing in any of the run-time enviranmants under
which diagnestic pregrams are expected ke run.

Possible run—tlme environments for VDS giagnostle programs include
(but are not limited to}:

1. User mode
2. EStandalane mode

3. Adtomated Product Test [(APT)
-4, Remote DMagnosiz {(APT/AD)
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For detalls o0 any of these enviroenments beyond what 1s  prowided
in this manual, conktact the 32-Bit Syatems Diagnostiz Englineering
Group, wha can prowvided related documents.

5.6 CUOSTOMER-RUNHAELE DIAGHOSTICE (CRIN

F>r Dobth the atandalons mode and the wussr méde enviroenmenks, a
syakbtenm has been doveloped by which DIGITAL customers can easily
and rutomatizally run  diagnostic programs. Thiz svztem iz
teferred to as Customer-Runonabiese Diagnastics {CROY, ORD providas
the following medes of speration:

&« "huts mode," in which the user zan type one command [TEST)
which that rcause a set .of diagnostic programs ko hbe
exacuked. This set of programs Will completely Etest  the
user's system.

# "Meru mode," which allews the user to zelect (by menu) the
testing of specific devices.

CHD auvto mode is provilded only Iin the standalone mede run-time

cavirooment. CRD menu moda is provided in both the atandalone
made and user mode environments.

Ciagnostic programs that are to he executed uwnder the CRD svystem
may havs ocetrtaln constralnts placed on tEhem. These constraints
may include linitatisns on maxlmum execuebisn time, prohibition of
the use of ahy mapual intervention (sco Geclbien 5.7.5), or other
run—time conditions. Constrainta plazed on programs running under
the CRD system are described in the document cailad VAX VaX Diagneostlic
heqdl:enentb for CERD. Any program that will be executed under the

CRD =mvstem must obey the rules set forth in that document.

5.7 CODING CONVENTIONS

5,.%.1 Erceor Message Formats

&3 =tatsd In Chapter 3, e@rror mesdages ace displayed by  inveking
the S0& BRRxxxx seivlces. Ercor messages oonaiat of thres levels.
Thay should adhers to standard formats.

The format of the first wmessane level [the messesge header) Is
contralled by the VDS,

The formats of the second and third message levela are controlled
by the programmet. Thess parts of the error message dre
contructed with the error reporting  roucines <alled by the
508 RRRxxxx sarvices and del imited by S05 2CHMESSAGE  and
508 ENDMESSAGE macras. -
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When error Teporting roukines are constructed, messages should  be
formatted as f£ollows:

Tnwalid contents of a register:

A mezazge that reports invalid gontents of a rezlizter
shonuld indicate the expeckad contenks, the actual
[received) contents, and an excluslve—0R (X008} of
the expected and recelived wvalucs., Mocoonics of hibs aet
in the EKIR walue should be Zlsplaved. Indicate the radix
el all valuses displayed.

Example:
EXPECTED: Sdas [X)
LECELVRD: AaaAd [X)
XOR SP6% (X) ;TIR,SAR,RIE,MSE,MAINT, FUNC=AEAD

kepoerting data comparison eerers for butfers

Whnen data comparizon errors are detected in data  transfer
bulfers, the errar messzage =hoenld incliude:

- The base addresz ol the Lailling device

— The address of Lhe buffer

- The =size of Khe data “ransfer

— The number of comparizlaon errors

— The buffer address and <contents of all had data

Exemple:
Devlce base addrezz H BEALASER (X))
Expected huffer mddress : EE1A(X])
RBeceived huffer address : 114 (%]
Transfer size : 256 wards
Words In erecr : 4
Address; Expecteds Rocolwed: O
ME1Rd 101E ladyd 1240
PE1LE lald 1334 1aa4d
BE1CQO lale LHEE 1Ean
HE1FA lalp 1BBE lpan
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1L there sre a large mumher of errars, chly display the
[irst eight,

& FRegister dumps

Whon durping the contents of a set af regiaters, list  the
cegiaters in  ozder of address. Nisplay the reaistor
mnemenic, the register's contents (&nd radix), and the hit
mnemehic for each et hit.,

Examplo:
RPCEL ¢ 144373 (0 ;5C, TRE,DVA,A0Y , FUNO =WH ITECHECK
B EWC : TEITLE (D) .
2lPBA : ART AR (D)
QPﬁﬁ H EE1adal (a2} FrEACK=2, 50CTCR=1
HPCE2 B4a2@3(0) FHCE,OR, JNLT=3
fete.)

5.7.2 WVoluma Verificatian

All diggnostic programs  that write onloe magonetic =edia must
provide a npechanism to ensure tha*t & customer'a dats buse is nok
inadvertently destroyed.

fome  disxs  provide that 2 portion of the  dediom [ralled
"malntanance - tracks") iz always reasrved for diagnostic pdrposea.
1f a diagnoestic pragram writes ooly oo the maintonance  fracks,
then the cuatomer's datz base wi'l not be affected.

IfT a devive being tested does net provide maintenancs  tracks,  or
it tae diagnostic progran does not Timit itself o ooly osing the
maintenance tracka on a duvice that dees provide  them, then the
ehtire mediam must bhe oseotectad; a nmethed mist exist  for
verifying that the medium Igadced in the device under Les: may be
Wwritten an.

Thus, for davicoe that de oot provide mainktenance tracks,
diagnostio prograns must checX the volume bure of = ataorage madilm
before excouting any keats hal will write oo thet  medium, By
convention, madia  that conzain no stored datz and henoe are
available [or the writing of Lest patterns by diagnastiz oTrograms
are pamed "ACRKADIH_ D :

Volume verilication mast take olace in a 9rogram's initializatinonp
code.

Ea2T
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The program must read the sterage medium'sz hone Dlock to determine
the medium's  wvolume name. (Refer ta the PFILES-11 On-Disk
Structure Specification for & deszription of the home block's
tn:mit.]

1f the wolume name is  "SCRATCH,"™ the medium may be used  and
tesling may thus bkegln.

Lf the walume name is anything other than "SCEATCA,®  the program
Mlet ask the usce {(wia the $DS ASKLUGICAL system service} If ir is
211 right to use the mediom. Tf the response is  "no' (Lhe uaer
does not wish the medflum  to be used), then the program should
isaue a3 $DE_EUDHT cali. A DEFAULT RESPOWSE MUST BE FROVIDED FOR
THE S05 ASELOGICAL SRRVICE, BND TLE RRFAULT MUST BE "HO," This
wili enzure that 1L the OPERATOR flag Is clearsd and a nonscrateh
madium has beon miztakeniy placed In the onit under test, then fhe
maediom wlil not be uased.

Tha vaolame wetlflecatlon code should only be  executed the first
time throogh the initialization wocode ({use the 305 _BPAGRE or
5DS BNPASSH maciol. therwise, the uzer would have ko respond  to
the 08 ARKLOGICAL question for every pragram pass.

Mote: Previons editions of this guids have lndieated that, when
asking the uwsee i[ it is all right to use a nonscratch medium, the
user prompt passed to the SD3 ASKLOGLCAL service muzst bogin with a

null character. This null will force the VD% to check the user
terminal for a4 responss to the guestion, even if the program  is
being run by a cowmand file {script). (TE the program 1z being

run by a zommand fife, all responses zre obtained from the cofmnand
file, untess the prompt string begins with a nulli.)

This is oot & good practice, because it foerces limitabtigns onto
the wuser reqgqatding how the progran may be sxecuted. In shauld be
the user's decision whether a guestion's reaponse is to be Lelched
from a script or from the terminal, not the programmer s declsion.
Therefare, pronpt strings should never be preseded with a3 noll

character. (kefer to the VAX Diagnostic Supetvisor User's Guide

for a description of command £iles.}

5.7.3 Long Silences
& "lang silence®™ 1s a long period af time in which there is ne

communization hetween the diagnostis program and  the user.
Sometimes ioang silences arc good and sometimes they are bad.
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A long sllense 1s good when a diagneatic program is running for a
long period of time (either because the program’s axecution time
par pass is long, or because a large numher of passes has  heen
selected by the uwser) and the uszar's termioal Is a hardcopy
terminal. Long silenges save paper and lassen the risk of papar
jams when no one ia argund.

On the other -hand, a loog silence [s bad when a user is present at
the terminal, monitoring the program*s progress. In this case the
user would like to be Kept abreast of the program's status during
long executions in order to he assured that the program is oot
"hung.”™ If & long sllence cocurs, the only way 3 user can monitor
program progress is ko type & control-C, then SHOW STATUS, thean
CONTINUE.

Thus a diagnoestic program must have the capahility of hoth
elininating and providing long silences.

To eliminate leng silences In programs with long  execution times
pPer pass, the proegram should causa a message to be displayed at
least once per mlouke. An AST routine may he used for this
PUrpaSeE. Thae message should ke a simple, succinct indicatisn to
the user that program execution Is progressing properly.

To provide tor leng sillebces when the uzser desires them, a means
of disabling the ahove-mentioned AST routine should bhe provided.
For example, the AET routine showuld check the status of  the
DPERATOR flag (by wusing the 5D5 _ROPER opr 3D3 _BNOPER macros) and
only print the message if the flag i3 =set,

5.7.4 Hardware Preparatian

"Hardware preparation”™ is the act of setcing the device undeor test
in S0me physical 3tate before tosting begins. Hardware

preparation may include aekting swikches, connegting a cable,
loading a special medlium lnko the devlce, and the like.

Ideglly, dlagnostle programs should be written so that no hardware
preparation has to take place. If this is not possihle, hardware
preparation should be kept to an absclute minimue, since 1k
lengthens testing time and is a nuisance for the program user.

#ll hardware preparation showld occur before Ehe program  is
Started. If the program reguests. hardware preparation during
exXxgouticon, it is referred to as "manual intervenrtlion" (Sae npekb
gection] and 13 considered to be esven more of a2 nuisance.
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If 2 praogram detects a preparation error  {hardware nob 8&t Up
correctly] , the $DS ERAPREP service should be used to repork the
BETOL « '

5.7.5 Manual Intervention

The kerm "manual intervention" refers to  user Actions durlng
progran exesution. A program requiring manoal ilntervention iz one
reguiring the program uSer to pearform a duiy at some point during
the program's executlon. This duty might be as ‘involved as adding
a pisce of hardware to [or cemoving one  Eram)  the system undar
test, oar It might-be a simpler action, such as tvplag a response
an the koerminal.

Ideaily, noe diagnostic program sheuld  ever . require manual
intsrvention, bhecauss manoual interventlon complleakses  the
pperation pE the program from the user's point aof wiaw,

it lnclusisn of manual intervention cabnet ke avaided, the
fallowing rules must he focllowed:

1. If the gmanual interventisn invelwes AWY acticens OTHER THAN
respending to  questions  at the user terminal, the tests
that require these actlons must he - placed in =  program
aection called T"MAMOAL," Example2 of @ such actlons are
setbting a write-enable switch, connesting 2 2 cable, or

walzhing patterns generated by a prodaram that tests wideo
display terminals.

Each test within the MANUAL Zection must use the D5 BUFER
ot SDE BNOPER macrn to determine if a user ls present. 1IC
5 user is not present, the test must reall  the  SDS_ABORT
ssrvice.

2, rommunication with the user wuest ke performed by using the
505 LEKxxXX MACLoE.

3. If 505 ASKExxxx macros are.incloded in the MAWUAL section,
it i3 not necessary to orovide default responsas.

If 506 ASKxzwx macros are  uwsed  anywhere OTHER THAH in
tesks within the MANUAL section, default responsas MUST be
provided. 'If default responses are included, and if the
user clears the OPERATOR fiaqg, then the defaulft responses
will autamatlieally ke used and the user wiil not  have Lo
be prosent. {This i3 of eourse true for the DEFRULT
section, also.)
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5‘1- T*E ijIlI:k Hﬂ:ﬂjﬂ'

"duick mode™ is a wode of program  executicn  In which the maln
gbjective 12 to provide a ralatively fast execution time per pass.
it ls a coovenient mode ta prowide  in Programs having  lohdg
execution times. [t sheuld provide a fast pass/fail teating
capability, with 1Llittle or no fault isclakclan. It will ©Ee
emMpLoyed when a naer wants A quick wverification of hardware
integrity.

The declsion of whether or not a dlagnostic program will Pravide =
qulck mode 1s ane sharecd between the programmat and the pregram's
users, GSpecific functions of a particular program's quiek mode
are  alse to bo decided by mutual agresment botween the programmer
and usera.

If quick mode speration is provided, it is o be executaed only Lf
bhe user selects 1t by setting the VOS control [lag QUICK.  The
pProgram will use the 505 BQUICE ot $D3 BNUUICKE macrs bos  dobermine
the atata of the QUICEK fTag. -

5.7.7 Hamilng Symhaols

For the sake of consistency from program  to progfram, £t 1=
important to ohey certaln conventions when creating names far
Symbols. These convenkionz are =5 follows:

l. The dollar sign 'S' characker iz included in all cublinly
defined symbola located in the VDS and in all sother system
level suftware provided by DIGITAL. To differentiate
prlvate asymbols  {those availahie snly to the Program In
which Eney are defined) from public saymbols, private
symbola  should not ineloede the '%' rharacter. Slnce ALL
synizels defined in diagnostic programs  are private, the
'$' should never he used,

Mote: There iz one exeception te this rule; =sinoe p—tabile
descriptors are public, their names shoold inciude dellar
aigns. Gee  Gootien 3,2,3,  P-Tahle Deseriptars, for
detalls and sxamples,

2. To determine the characrters allowed in a sviibal name, and
the maximum length of a symbsl name, ref2r ko the
reference manuai for the languane in which rhe Brogram i3
balog writken. :
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Clobal wariable names are of the form:
Gt _wvariablenama

where "t" ig a letter indleating the wariazble type
Tahle 5=13).

Glehal arrays are 0F the form:
A_;:rayname

Structure field names are of the form:
structure t Eleldname

where "t® is a letrer indlecating the  wariable type
Tabie 5-1}.

Entry points to glebkal routlnes having nonstandard
arae of the form:

entryname_Hn

where registers RA through Rn are not preserved bRy

rontine and thus must be saved by the caller.

[5aa

[3ee

calls

the

when naming bits and kit £lelds in hardware reglsters, use
the bit moemonics spesified in the hardware documentation.

Tabie 5-1 contains letters uded. for data types.
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Table 5-1 Letters Used fo Indicate Data Types

—

Letter Daka Type or Usage

Address

Byte integer

Zlogle character

Double precizion floatlog

Aeserved to DIGITAL

Single precision fleoating

General value

[ntayer walue for counkars

Reserved for Integer extensions

Reserved to customoers for egcape ko other codes
Constant

Longword integer

Flald mask

Humatric astring {all bvte forms)

Reagrved to NIGITAL az an escape t2 other codes
Packed string

Wladwaord integer

Raserved Eor records (structure)

Field size

Taaik fcharacter) string

Smallest unit of addressable akorage

Field position (assembler); fieild refercence (RLISH)
Word integer

ConteXxt dependent [(geherlo)

context dependent [generic)

nspecified or nonstandacd

MR EE oAl SO0 IR MG ONnE

Some eXxamples of 2¥mbol pnames are:

A RF REG - Address of storage arvay for BPxx contraller registers
RF KEG L RFDS ~ Qffaerc RPDS into array RP REG
GW_BYTE UCUNT - Address of glebal word contalnlng byte count

5.8 LINKING A DIACHOSTIC PROGRAM

Bzfore a dlagnostic program is released, 1t must be linked as 3
"system image," using the command line:

LINK/SYSTEM=512 BVXY¥Z), EVXY¥ZIZ, ...

Where EVE¥Zl, EVXY¥Z2, and =0 on, are the saurce medules Ffaor
program REVXYZ.
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If the =symbolic debugger Eor diagnostic programs {VDSDEBUS) iz to
be used during proegram develogment, ancther lloking procedure must
be used. Refer to the VAKX Diagnostic Debugger WBser's GUide Eor A

description of that procedure.

B,4% DEBUGGING A DIAGNOETIC PROGRAM

Two facilitles arn available for alding im debugglng diagnestic
progarams.

The VIS5 command language providés saveral commands that are useful
for debugging pregrams. Commands are aveilable for examining and
altering locatlsns within &he dlagnostic BPELgKam, sattling
breakpolnts, and "single-stegping™ through the. program. Refer to
the VAX Diagnostic Supervisor User's Guide for detalls.

More debugglng capabilities are provided by the VAX Diagnostic
Depugger (VDSDEBUG] . This 1= a separate program khat can run
under the ¥DS in conjunetion with & dlagnostic program. [t
providas such  features  as  breakpoints, watchpsints, gqueue
traversal, refarencing program lecatlons by their symbolic names,
plus examining and depesiting contents of program lacatlons as
numeric data, sharacter strings, ar MACRD-32 imstructions. Refer
to the vaK Diagnostic Debugger WNser's Guide for details  and
operating lnstroctions. T

.13d QUALITY ASSURRMNCE
.I0.1 Quality Requlraments

All diagnostic preograms must meet certain guallty standards.
Duality standards must be met in-all of the fellowiny areas before
a program will be accepted as a usahle prodock:

# Documentatlon guality — The. diagnestic programreer must
pravlde accurate, detailed documentation that gives bkoth
ngers and malatailners all the information they will need
to perform  their jobs. DCooumentation must adhare to the
quidelines spelled oulk earlier in this chapter.

s FPunetional guall:y — The program musk provide ali of  the
functional capabilitles ocontained inm  tha L[unctioenal
gpecification. : .

# Operational guality - The program must  operate in
aceordance with the roles sek forth in this manoal. -
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5.18.1.1 Documentation Quality = Followlng is a- iist of the
documention that must be provided with every dlagnostic program:

. Doouwnenkaktion file = The dosumentation file must adhere to
the formakt presented in Appendlxz C.

2. Map flle - Far program EVXYEZ, the map flle EVXYZ.MAP
Froduced by the linker must he prowvidod.

3, Listlong file including crosa-reference tahle = For program
EWViYZ, the listing file BVAYE.LIS produced by the MACRO-3Z
aszembler ovr BLIES-32 compller muat ke provided. For

MACRO-32 PIngrams, 8 ¢ross-reference  table must hbe
inzluded. Within the listing, the guldellines spslled out

in Bection 5.4.3, Sgurce Code Documentatlon, must be
followed.

4. Help Lile - A help file must be provided. IE must match
the format presented in Bcotlon 5.4,4, Heln riles.

5.18.1.2 Funcklional Quality - The program Joeveloper must  ensure
that all functions described in . the program's fuoctianal
gpacification have been proporly inplemented.

5-18.1.3 Operatienal Quality = To guarantee the exeautlan qualicy
»f a diagnostic program, the fvllowlng ateps must be performed:
l. Load and normal start
The Esllowing steps musk bs perfarmed LN THE ORDER SHOWN:
1. Load the VDE,
e fssue the proper ATTACH and SELECT cammands,

3. [oad and start the program with the ELOAD and START
" gonmands or the RUN sommand,

The program should exscute without errors and stop  atter
ohe pProgran pass.

wn
k

|

ih
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2. For SACH SECTION of the program, the fallowing should he
performed:

TEazoe mode
Issue the SET TRACE command, then ZTARI. . Check  that |

test numbers and trace messages coinclde with orogram
daocumentation for the section beiny executed.

Muitiple passaes

Egxecute the sectlian again, specifving a pass count  of
at least 1d.

i. TFor BEACH TEST of the pragram, the followlng steps must  be
par [ormod:

Reverse order testing

Execute =ach test, ane at & time, starting with che
highestc-numberad test and ending with test number l.
A4llow sach best bto complete one pPass.

Muitiple loop—oh-tast

e

Execute each tast individoally, sSpecify
count of at least LE.

ng a pass

Multiple leoop-on-subtest

Execute each sohtest of <ach  test lndividually,
specifylng a pass count of at leaszt 16,

Control-C refponsa

For each test, start the test and type control-C. L
respoase to  the control-C shoold occur within three

. seconds, When the %03 prompt 1s dizsplaysd, type

CONTINUE. The program must continue Efrom where Lt was
interropted and must successfully complete the pass.

Event £lags

Check that ail event flaas are used only as indicated
by the program's decumentation.

Power pff
Shut off the pawer For the device under test. The

proqgram must display a nessage atating that the Adavice
1z without powar.
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Wrike Protection

Write—pratect the device under test., Tests that write
to the devlce should display mess=ages indicating the
that device is write-protected.

GEE 1ine

Flace the device oEf-line. The program  should stake
that the device is gff=line,

Minimum hardware configuratisn

Set up a hardware ronfliguration that matches the
minimum hardware configquratfan specified in  the

functienal speclfleatlen. ALl tests must  execute on
thi= zonfiguration.

Maximum hardware sonflguration

Sek up a hbardware configuration that matches the
max imom hardware configuration spaclfled 1In  the
funetlicoal specification. All tests muat sxesuEs ol

thlis rconfiguration, and all units of the device under
tesk must bhe tested.

Module exrendosr Board

Flace ¢ach loglc meduole of the device under ktest on an
extender board, one at a time, and werifyvy that each
test will execute =snccessfully.

Transportabllity

Bopeat all of the stems in khis Section on  ewcry WVAX
PEocesszor type on which the program 1s supnosed to
rut .

Marginal teating

If the program  has  becn spaclfled ko he ewecutad

succesafully under marglnal conditions  (woltage,
Eiming, &and 3o on), then execute each test under rthese
condlitions.

srror repotting and Loop=on=errok

= Make sure that mno 505 ERRxxx¥ MAcCYnsS Aata aver

axesuked when the eleanup code 15 run {(Typing
ABORT w:ll cause the cleanup code to be run.)
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et the LOOQP and BALT Elags. Cause ewvarly arrof
reporting macre ($DS ERRxwxx) te be execulsd.
{This can ke accomplished either by causing
hardware failures on the device under test or by
temporarity patching the program.)

Far EVERY $D5 ERDxxxx macro, do the followlng:

1.

2.

L.
11.

Ez.

13.

14,

15.

CLEAR the IEY, I1E2, and IT3 flagsz.

Make sure that ail error messages are printed,
and that they are of the propsr format [see
Section h.7.1, Eeror Message Formats) .

Make sure that the entire pessage has  been
printed pefore the D3> prompt is dlzplayed.

Clear the 1IE3 Elag.

Type CONTINUE, and make sure that a laop
hegine ewxecuting.

THe $ﬁﬂ_EHHxxxx macrg  ahould he EEEKQcUtEﬂ.
Eut this time the rhird level of the error
message should not be displayed.

When the DE> prowpt appears, olear  the TE2
flaqg.

Type CONTIHLUE,

The SOS ERRxxxx macro  should ke reexecsutad,
muk  thiz  tlme the second and third lewvels of
the error message shoold not bhe dlsplayed.
Clear kthe IE1 £lag.

Type CONTINUE,

The %05 ERRxxxx macre should he reexecuted,
hut this time none of the error message should
be dlisplayed.

Set the IE]1 Elag and clear the HALT Elayg.

Type COHTIXNUE.

Allow.the loeop to execute several more times.




CHEhTIHG A VDS DIAGWNOSTIC PROGRAM

4. The follewing sbep wusk hbe performed  for. the DEFAVLT
aectian.

Xo operatar

Clear the OPERATOR £lag, thenm ewecute the oOEFAIOLT
gactlon for one pass. The pragram muat eaxecute
Successfully, and the user must not bhe required to

type anv characters an the terminal or perform any
other form of manuwal intervention.

. The following additional steps must bke performed  for
progeams that executce Ifr standalone modea:

Memory Manaygemant an

Turn memory mansgement on and execute each test For

sovoeral passas. Bach test sheuld evecute successtully
unle=sa the program 15 net supposed to bhe execubked with

menory management turned on, in which case the program
shouwld abart without errarsa.

Invalid address

Using the ATTACH coomand, specify an Iacorract device
address. The Prodram  should display a message
indicating that an invalid addresz haz bheen spesified.

APT compakabilicy

To werify that the program will execute -undar the APT
run=time ehvicotulenkt, runo  the program under APT for
1laght bours. .

fi. The following step must he performed for progeams  that
execute in user mode:

»

Make sure that all unitz are properly deallocated
after the diajgnostic program bas finished. Issuoe the
following VD5 and WMS commands:

1. ATTACH dawlice-name
Z. BELECT device-pname
3. BUN progeam—name
4. Type control-C

S. ABORT

8. Tyoe cantrol-Y

T EHOW DEWVIZE
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Mone oF the devices that wers tested, used for error
logging, or made use of in any way by the dlagnostic
program Showuld he still allogated.

7. The follewing steps must be performed for programs that
exacute under CRD:

e Isage ATTACH and SELEST commands as 1lndicated in the
programn’s "UUT Supperk Data File"™ feor CRLD.

# Clear al VD& flans, then =set any flags indicated In
the UOT Support Data File.

» Run the program for one pass, specliying the section
indicated ing the UUT Support Data File.

= The tima reguited to compieke one pass showlid
match the time spacified in the UYUT Support Data
File.

- The program should net rEfUast manual
intervention.

# Purposely perform  incoerrect device preparation  [2s
indicated in  the UUT Support Data File), and run the
program.  The program showild display an error message
describlng the incorrect preparation.

s If the UUT Sopport Data File speclfles certain
configuraticns of the device wunder test which shouls
not affect successful executlon of the program, Set up
these configuracions and run Cthe program. The
diagnastis progtam should execute successlully.

5.1F.2 Aotomated nality Assurance

ln order to ald the programmer In assertaining the quality of a2
diagnoacic program, the VDS provdes an autsmated gquallity assurance
foature, cailed "Aurto—-Qa." This featurs wlll autematically perform
some [bat nat all} of the guality assurance checks llsted above.

Auto-0h iz invekad by inciuwding the '/0A' qualifier with the  BRiN
or CTART command .. Operating Instructiocns €£or  Auko-3Rh  are
described in the VAX Dlagnostic Supervisor User's Guide.

Fellowing is a llst of the quality assurance checks percformed by
Auto—-JA. Mote that HAuto-QA only checks the DEFAOLT program
sectign. Mualilky assurance of cother program  sectlons must  be
petformed manually.
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Mormal Start Check

Tniz check will perfoem a narmal I1oad and oxocutian of the
diagnostis progeam wikth the TRACE flag act.

The program must make an errce-fres pass, printing aut the

normal trase messages and terminating wlth End—of-Pass,
If the program does not execute an error=-free  pass,  ahb
appropriate QA arror meEzage Will be printed. The traza
neszagas must De visuwally checked LY the uzer.

This cheek also make= mure that tho GEFAULT Eectinﬂ does

avk  reguaest  inpot from the userc. (The DJPEAATOR flag is
clearazd.)

This check s equivalent to the follawing ssguence of VIS
commands

LG» CLEAR PFLAG ALL

N> SET FLAS THADE

LE> LN diagnostic-progran—nans

D> CLEAR FLAG TRACE
Meltipie Pas=es Cheocok
This check will execute ten paszea [(by defavllbd of the
dlagnestic  program. The progrzo must make tan error-free
passes and termlnate after the tenth passe. IL this  does
not Aappen, an errotr messade wlil be printed,

The number of passes executed by rthe diagoostic program
can ba changed by the user.

This eheck is eguivalent to the follewing VDS command:

DS» START/PAGS: 1R

Infinite Loop-dn-Test Theck

This check will execute each test iIn the Jdisgnostis

program's DEFAULT secticon 13F times (v defauvlk). Th=
diagnostic must execute sash  kest  the given number of
times. If the Jdlagnostic does not axecubke properly, an

EFECOF Message will be printed.

The noember of times cach test is execnted can be  changed
by the user.
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This check iz eguivalent te the Eolloewing VDB commands:

O5» START/PASS:LlARSTEST:z1:1
DS» START/PASS: 1EB/TREST:zZ2: 2

+

05> START/PAGS:1A8/TEET:n:n

where "n® lz the highest numbered test in  the DEFAULT
goeclinn.  The tests are executed in ascending order.

Infinite Loop-On—-Subtest Check

This chenk will execute sach gubtest in sach of the testa
in the diagqnoestic program's DEFAULT section 189 times (by
defauls). The pregram must lecp on each subtest the glven
number of times. If the program does nobt  execute
oropecly, Ah ©rror measage Will be printed.

The number of times each s=ubtest i3 executed ecan he
ghanged by the user.

Thiz check 1s eguivalent to the following Supetvwisor
commands:

D> START/PALS: 1AA/TEST: 1: L/SUBTEST: 1
DSEx STARTSEASS: 1@ASTEST: L: LASUBTEST: 2

LE> STAAT/PASS: 1I0E/TEST: 1: L/SUBTES5Tml
D5 START/PMGS: 1RA/TEST:2: 2/5URTEST]
D5> START/PALS:1BA/TEST:2: 2/3UBTHET 2

e SIAKRT/PASS: LAR/TEST: 2 2/5UBTEST:m2

DS START/PASS: 1OA/TEAT:n:in/SURTEST: 1
Da» START/PASS:10A/TESTinh/ SURTEST: 2

L5» START/PASS: LHE/TEST:n:n/BUBTEST tmx
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where "n" is the highest—pumbered testc in the DEPAULT
sactinn, and "mx" 13 the number of aubtests in test "x."

. The kasts and subkests are exccuted in ascending order.

Rian Indiwvidual Teasts in Reverses Order Chaok

Thiz check executes the tesks In the diagnestic program's
DEFAULT sectleon in reverse crder. This check ensures thatb

a test doezs not depend on resulta from a previows  Lkest,
and that each test 1is A =tandalone entily. If the

diaynostie program does not execute proparly, 80 BIEGK
meszaga will be printed.

This check iz cquivaient to the followlng VX command:

O85> START/TEST:nihk
DE» START/TE5T:n-1l:n-1

s> STARTTREST:1:1

where "n™ starts at the hlgheskt aumbered test in the
DEFAULT zeztion, and descends tn the flest test.  That is,
Ehe tasts are executed in descending crder.
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APPENDIX

APPENDIX A
TEMPLATE FOR THE VDS
DIAGNDSTIC PROGRAM HEADER MODLLE

A,1 HEADER MODULE TEMELATE FOR MACRO=-32 PROGRAME
Thiz iz a template to aid in the development of the header moduie
of a WAX diagnostic program. It is not Intended to he a tutorial

Eor writing the program.

Areas that must be deleted or rteplaced by the pragrammar are
ana2losed between matching zets of triple stars.

areas that may he optionally wnodifisd are enclosed  betwean
makehling sets of double starcs. '

Comments warked with one star are for information purposss  anod
ghould he deleted. '



LT TN TR THRE T R THRE T

ETRETICUIC TRC I TR T L THNE N ¥ I

AFPENCT X

LTITLE **% PROGAAM HAME #wx
LILENT @1/

LLIST  MEB

LHLIST CHD

LPHECT  HEADER, LONT, MWOWRT % CAAMGE ALTOMMEMT T PAGE FOR DEBUG
LDEFAULT NISPLACEMENT, WGRD §* CHAMGE THIS T0 LONG FOR TERUG

COEYAIGHT (21 22343
LIGLITAL EQUIPMENT CORPIRATION, KeYNERL:, MASSACHUSETTS dL75d

THLS SUFTWARE -5 FUAMISIED UADER A L[LICENSE: KOS WUSE QOBHLY DM 2 SINALE
COMPUTER SYSETEM AxDl MayY BE CDRFIED OMEY WITIE THR THELUSTRR AF THE
ARBOVE JOPYRIGHT KOTICE. THIE ESCFTWARRE, OR AKY JOTHER OAOPTRS THERESF,
ma¥ NOT BY PROVIDED 0OF OTHERWISE MADE AVATLARLE T ANY THER [PERSDH
EXCEFT FOR USE OW SUCI S¥ETEM AND TO 2NE wHD RLGREEES T THESE LICENSE
TEEMS5. YTI1TLE TD AKND OWHERSUIE DF THE SOFITWARE SHALL AT ALL TIMES
REMATIN Ik LEC,

THE TAFORARTION ZH THIS SOFTWARE IS SO03JECT 10 CHARGZE wLTHODT NOTLCH
AMD SO02U0LD  oOT AR COWNSTHUED 3k A COMMITMEWT S¥ DIGITAL EZQUIPMEWT
CORPORATION,

DEZ ASSUMEZ N0 RAESPONSIBLILITY FOR  THE GS5E 4% RELIRRTLTTY fAF "TS5
FOFTHARE 0N EQUIPMENMT WHICH IZ WOT SUOPPLTRD BY TRC,

I+
J FACILITY: WaE DIAGMNOSTIC.

; AGSTRACT: *#% Bhner descrincion of program. *+s
; EHWZROMNMENT = WaE DIAGWISTICD SUPERVIEOR.

f AUTHOR : *E& HNAME LRTE w*w VERSZON Q1.

LTI

MULLE LED BY:
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« PRGE
«SBTTL DECLARATIOHS

[MCLUDE FILES:

- LIBGRALTY HSYSELIBRHH{:DI&G;HLBH ; VAR PLMLITY DIAGHUOSTIZ LIBHRAERY.
;%% Teclare programmer-defined libraries here.

i* [Libraries are Sesrched !n reverse bo the nrdec. llated.)

Ll

I MALDEODS;

r

H

tz2x ISER AACLOS JOPTIOMALY, %**

EQUATEL CYMBOLS:

- e

EpE mGHR0D *a% ENVIROMMENT #*#¥ _
EDE DE50EE GLOBAL sEUPERYTAOR -SERVICE ENTRY VEDTORA

j*%h USEH ROUATED SYMEOLS ++k



L e T

- ma ow

LR T I TR TR

APTENDIX

. BREE
.5BTTL  PROGHAM HEADER DATR ELOCK.

-
+

FUKCTIOHAL LESCRIPTTOM:

THZ PROGAAK OEMDER LATA HLOCEK CONTAINS THE PARAMETERS WHICH
ALLOW THE LIAEMDHETIC SUBPERVISOR TO COMTROL THE FRUGRAM.

THE LTASADSILIC SUPERVISOR LOOFS FOR THE HEADEE INMFORMATION
QEGIHHNIMG AT YIRTUAL BCDREEE 20@{0EX) .

L5 HEADER ChARELOGHNAME®***> , RBEW=F1, [PDATE=Q, NUNIT=*%%]1%k

LEETTL LISPATIH TRBLE.

THE DJISPATCH TARLE I5 A COLLECTION COF ADDRESSES GEMEHATED AT THE
CEGINNING OF EACH TEHT AND GROUPED TOCZETHER THTOD & CONTIGUALY
LIET BY THE LINKER, THIZ I8 DLOWNE ¥ DEFINING A PSEOT CALLEL
DISEMRTCIL,

£0E LTSPATOH




LPPEHNDI X

. PRI
LERTTL FPROCERM GLOBAL Dalh SRCTION,
JEPEECT  DATA, LONSG

ittt

» FPOWNCTIOHARL DESCRIFTION:

;*** ALL DIYNAMI[CALLY WOLIFIED DATE SHOULD HE PLACED IN THIS SZCTLOM., *8*
P EEH TELS 15 THRE OHLY PSECT WHICH WILL MOHWALLY GE WRITE EHABLET, &%=

H

-

+

E1ATISTICE TRELE.

ShE_BGRETAT
SDE_ENDSTAT

;¥xt LPER GLOARL DATA (QI'UIONAL), vE®
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« POGE
SETTL  PROGRAM TEXT SECTTOH,.

-+
FUHCTISHAT. NESCHAIPTION:

Th)

[(ARACTER STRTNGS.

PRCGARK SECTION ohMES,

S05 ERECTION gé&3 HEUTION KAMES *2t
-+
IEVILE RMENUNLCE LIST.
_DEVICE:
§L5_DEVTYP chws DRY[DNG *adn
=+

WAMES OF DEVZCLE REGIZTERS AND SIT MEEMOWNICE

w0010 NAMES UF DEVICE BEZGTSTRRS AWNA THEIR BITS

JEE® O2FE WIVH THE 505 _TVWTREG MACRG AOUTINE, kd4

LTI ™

.

e WE e T

FORMATTELD ASCII OJUTPUT STATEMERTS.

L |

*¥ MEEDAGES TO THE OQOPERATOR; BT, (JMCLONAL] . &%

+

STRIHGS USEDR v0 REEPAORT ZRROES

* |

#% ERLDR EEFORT MERSAGES. [OPTITHAL) #+x

[OFTIOHALY TFOR

HIS SECTION COWNTAINES ALL OF 'THE DATA STRUCTURES THAT ARE MATE UP OF

Eh®
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« FAGE
SETTL LAITIALIZATION CODE.

-
+

FUNCTIDMAL DESSHRLMILLN.

THIZ RUUTINE WILL SE EXECUTED AT THE BEGINHWIWG OF ZACH PASS.
*H A DESCRIFTION OF YOUR HOUTINE. 2+®%

CaLLING BEQURNCE:
'HE IDTAGHOSTTS SUFBRAVIEAR SALLE THIS RJIUTIHE WITRA A CALLS THNETERLUDTION,

LYFUT PARAMETERS:

LE By ML oL TE TE L.

#b WONE *w
IMFLICTIT INPUTE:
xx NOWE &

QUTEUT PARAMETERE:

kw RIIRHE W

LI TIE TIC TIE - TR TN TR TR TH W

IMPLICIT OOTPITS:

*h RNE W

By gy m by

COMPLETLON CODES:

Tam g Wy

A BOMNE *+*

. Ry

STOE RFFECTE:

*% NOHE **

By Wy by iy

FDE_BGHINIT
sk PDEVICHE INITIALLIATLION CODRE. &4
U5 _ENDINLT

A-T



S5 hr S oEL TR S W . B W p b hp hp b b p r oM oW E ST M W MR W W WE A W %p ke g ke Ry

AFPPENDLX

. PaGE
SATTL LLEAN-UF TULGE.

=+
=+

FUNDTLIONAL DESCRIBTION:

TILIIS ROUTINE IE EXECUTED aT THE CUMPLETION OF THE LAST PRIGRAM [A5E5,

b LESCRIFTIOW QF ¥alH HOUTINE.
CALLTHG SRGURNCE:
THE JIAGKOSTIC SUPERVWIEZAR QALLS THLE
THEUT PARKERELHRS:
% NOMNE #x
TEPLLICLT [HPUTS:
Sh ONE A
DUTEIT FARAMELERS =
*tE RN F
IMPLICIT OUTPOTS:
de RWONE ¥
CCHPLETION CODES:
* HOME #*
SEIDE EFFECTS:

*k NTOHE ¥

1
|

S5 BOWCLEAN

pEt® DENTOR "SHUT-DUWY" CODE. we*

L5 _ENDCLERH

EhW

LOUTIHKE WITH A CALLG THNSTROCTION.

e p— s o




APPENOLX

« BAGE
LBATTL  SUMMERY HEPDRT CODE.

-+
-+

FUOKCTIOHAL DESCRIFTION:

THIS RIUTIWE ISSUES & SUMMARY REPCGRT UPONM REQUZET CROM THE
OFERATCR OR WHEH A $D5_SUMMRRY G CALL IS MADE,
*HH LESCRIPTICH OF YOUR ROUTIHE, *+*

LU TR TRE TIC T 1)

CALLING SEDUENCE:

THE DIAGNOSTIC SUPERVISOR CALLS THTS ROUTTHNR WITH & Callo [MSTRUOCTTON,
iNBUT PLAAMETERS:

*% NOHE &

IMPLICIT IHPUTGS

m mp = T iy o qE e W S ow W

*® NOMNE &%

QUTEIT PAHAMETSRE:

*% NMNE *®x

Er am w1 %r Sr

[APLICIT OUTEUTS:
*u RHOHE **
COMPLETISH COOES:

Ah HOME **

Ty B by My tw Tm A ma %

SIDE EEFFECTS:

O HOME

LYK T S,

505 BGHEUMMARY
grad BIUMEERY REFORT CUODE. {[{OPTIOHAL) #*+*¥
505 _EMDS UMMARY

n—1



. 35TTL GLORAL SUORRIUTIMNES.

gRAk OFTIONAL GLOGAL SURAGUTINES, &UCH &S ERRODO REPIRTING ROUTIWES,
INTERRUPT SERVICE RAOUTTKES, CONIITION HANILERS, ETC.

++
FURCTIONAL DESCRIFTION:

Er br br W

CALLIMG SEQUENCE:

*% POME ®%

A Ry Mpoay

THEUT PARMAMETERS:

L | E)fq L]

[APLTCIT THPUTE:
A NOMNE 4

AQUTFUT PRRoMETERS:
t* WOKE *&
IMPLICIT QUTEBUTE:
2 WYOWE &%

COMFLETLON CUODES:
t ONE &

&ILE RFe=iIT&E:

*d BIOHNE #®

Tr ey ma kg M mE WL I T TIA IE TR R WA R TR I mE R

REGTETERS 5 ELH

= -

505 SADMLD
LENT




ARPFENDIX

A.Z HEADER MODUWLE TEMFLATE FOR BLISS5~32 PROGRAMS

This is a template ko aid in the developmeht of the headar
af a VAX dlagnostls program.
Lo wrlbklng kthe progeam.

modul e
It is oot intend=d to he a3 bukgrial

Arzas that nu=st he deleted or replaced by Lhe

: programmect  arc
gnclosed between matching sets of triplie atars.

Arcas  that may be optionally madified

are enclosed hetweean
matochlng sets of double =tars.



ATDENOLE

ETITLE '*%& it g wiEr
AJDULE  *** podule name A4

= r— ™™ 1m A 1T N ke B BN B b ME

PRSP S PR N

I

- S B B A e 1

oA - Em

TDENT =""g1-0&"'
1 =

EGIN
++
. COFYARLGHT («) 249831 BY
DNIGTTAL BEQULFMEMT CURFORATIGH, MAYMAED, MAGLE.
THIS SOFTWARE IE FURHTSHET UNDIR A LICENSE AND MAY BE USED AND COPCEID-
OHLY  IN ACUDADANCE WITH THE TEREMS OF S0C1 LIZEMNSE MWD WITTH TUE
INCLOSTO OF THE azZ0WE COPYRIGHT WOTICE. TOIE SCFTWRRE OR ARMNY  DOTIZR
COFIEE THEREOF MAY NOT RE FHOVITED ORF JTHERWISE MADE bAYLILABLE T ARMNY
JTHER PERSOH,. HWO TITLE Td AHD OWHERSHIP OF THE SOFTWARE IS HEREBY
TeANSFEREEL,
'HE THFOAMATION IW THLS SOFTWARE IS SUBRJECT TO CHRNGE WITHOUET WITICE
Al SHOULD N2T SE COWSTRUED AS A COMMITMEZMT 2 DIGTTAL ZOUTFMERT
COREFOFRATION.
D1GITAEL ASSUMES WD RESPONSIBILITY FOR THE USE OH RELTABILITY 0OF ITS
SOETWARE QbW EJJTPMENT WHICH [5 MOT SUFPLIED 5% DIGITAL.
++
FRCILITY: Vak-11 DIAGHNDBTIC
ABETERCT whr plistracht t*F

ENVIHOMMENT: WAX-11 DIAGHOSTIC SUPERVISOR

AUTIIOR: *** yoyur name "4k, DATE: **% Jate *#w%, VEASIOM: VAL, G

MORQIFIELD 5Y:




APEENDIX

2SBTTL "Declarallinns”

1++
| TAHLE IF COHNTEMNTE:

!_—

FlHEWaHD BRI LHE
kxd routlne names *Fx

I++
| EXTEEMAL DECLASETIIHNS:

EKTERﬂhL ROUTTHE
¥EY rTotine nomes e o 1 Tn moduie. ..

L++
1 [NCLIOE FTLER:

rxx Noglare usar-defined Tibrarins ard "roguite® filos horn %%

LIBHARY 'EYSESLLARASRYSTARTET' 1 WwS MACERQ [TRAARY
LIDEARY "GYEGLISAARY:DIAG": | Wha DIACHOSTIC FARKTLY T.TRARARY
144+

1 AXCHD DEFITHITIONE
MALR
*axx QPTIOMAL USER-WRITTEE MACRDE *=** gy

++
ODIRGHMOSTIC SUPERWIEOR MAZROG:

SE BGHMOD (ZNW = ®%*® eoylronment FEEL
S5 DISFATLH;

GLOHAL 5CS DSSCEF;

508 _DEACEF;

L++
l FROGRMAA SCCTIOH BAMESE

[
EEE_ﬁHUTLEH [*** geslien names L I

L++
| " DEVICE MHZMOHIZS LIST:

$EE_PL?TE? [ETRILHGES = fxxx jJegips Lypas #ww&x],
SBLDHERSES = (*4* ziddreszes af PT-deasg 9tW));




ATTENDIX

R33TTL 'Prag:zam Haacder Oaka Blouck!

=+
=+

FONCTIOHAL DESCRIETIORN:

The progra header dats blaock contains the porameters whlcoh
#11lows the Flaghoetic Bpporviser to control khe program.

The Diagnostic Superwvlser loeks for the header informatlon
beglanlagy abk wirtusl 2ddress RAACHEX).

T e IS = e -

EDE_HEP.DEH [PHIAWE =""*hd Drayral name E*x?,
HEY = 1,
URDATRE = 3,
NOHIT = *** numher of unita ##&w);




APPENDT X

$ERTTL TProyram Slabal Darca Seotian!

I ++
I FUNCTTORAL DESCRIPTION:

=

P+t

[ DEVICE REGTETER COWNTENTS TABLE

J__

$CC_BGNEREG;
%03 _ENDAEG;

I ++
| STATISTILS TaBLE.
!_—

$05_BUNITATT
$05_ENDSTAT

1++

I EQUATEI SYMHBOLS:

GLUOBAL LITEZAL

*¥%% prbker LIikorals T

OwWH STORAGT:

GLORAT.
ttd gnigr varlahles **xx

=
a

ma

*hh ALL DYHAMICALLY RODLFIED DRTA

S1NaULD

BE PLALET [a

THI1E SECTION.

L




APPENDT X

#5HITL "Pengram Toxt Saction®

FUNCTIONAL LESCRTRTLOM:

! HMAMES COF oEWVICE
J__

SLOEBEARL BIND
e gscii names
for dse wiih Lbe

L+
l FORARTTELD ASCII
l__

*4d mezZagen Lo

I++
| STRIMGE USED TO

| .

!
!
[ This segtion contiins all the characlLer
]
l

REZZETERS AN BIT MEMONLOS:

Skrings.

of device reglsbters and thelr bilts (pophklonal]

5D5_FVTREG manro gobking ¥

SUTPUT STATEMERTS:

Lhre wpperaktor, eko. (nptional]

REPCRT ERRLORE

*tt wmpler Blalenents Trw,

drcdr




MPDEWNDIK

i2RTTL "Inltlalizaclen Ccode!

FUNCTTORRL DESCRIPTION:

Thizs raublne wlll be executed at the beginning of sach pass
oE Ehe ﬂiagnnﬂtit.

FUAMAL PRRAMETERS:
h NOME Wk
IMFLLCIT LAHPUTE:

i HONE v

i
!

t

!

t

L

'

1

Ir

!

!

t

L

!

! IMPLICIT CUTEUTS:
]

i *% HNOME *+
1

! COMELETION CDOES:
l

' hw PGHE %
|

! HIDE EFFECTS:

r

' *k MONE
!

!

G0= AGMINIT;
REGTH

%% jnitializatiaon code 2Ex

EWL;
S05 ENLLNLY;

=17
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EEHTTL "Clean—up Cade!

+
+

FUNCTIGHAL DESCRIFPTIGOH:
The eleaanp-up code 12 execnted ak the conplekion of the last
PIOJIOm Rass.
*#*% Dougripbion of your towutine [oes here. **k
FORMAL FPREAMETERE:
¥ HOMNE *+*
IMPLICTT THPUOTS:
kil DONE A
I[APLICIT QUTFPITS:
kh MOME ¥*
COMPLEL LN SOLES:
kx plnlsE X
LELINE BPKECTS:

W& pONE EE

e i B BE I e B B Jm = bem B i oy b b e qep = = qm W — — T — 3m =m

D8 RONCLERN;
DEGTH

bRk plegnup code ®ek

EXND;
505 BRI LERY:




APRPENDI &

REOTTL "Spamarcy Report Codel

=+
=+

FUNCTIOKAL TRSCRIPTION:

This roubllne displave a Summary repork when the operator types
d SUMMARY command or whon a 505 _SUMMARY call 1= [ssued.
*** Dascripelan of the summary routine goeos here. *es

— = e im — ra oA

FUORMAL PARAMETERS :
LR HOMNE *=*
IMELIGCIT INPUTS:
#% HNOWE #¥
TMPLISIT CUTEUTS:
** NONE w
COMPLETION CODES:
E g NUHE £
EIDE EFFECTS:
*h HOME

e AR e e oy e b R N BN e e B I gem o m im EE e

SD5_BGREUMMAHY ;
BEGTN

TEE guedary code Ak

TND;
505 ENDIUMMARY ;



LPHPRNDIX

| *** Jpticnal glebal subrontines, guch as =crEor ceperhing routinAs,
b interrnpt setvice rontlnea, conditinm handlers, ete, Should
1 be placed hece. ¥**

£33 TTL 'Glahal Subrautines'

FUNCTIONRL DESCTRIPTION:

[++

:

L

!

1

i FOH=4L FPhERRETEHS:

1

| t* WOHE +*4

i

1 IMPLIZIT IHEUTS:
x HOMUZ **

IMPFLTCTT OUTFUTE:
*h NOHE &

LOMPLETION COLES:
*x NONZ W®

S5ILE EFFLLTS:
nx ROHE M

AE:1GTERS OSED:

e —————— | JF N N

%EBTTL 'fummary Report Code'

++
FUHCTIONAL DESCRIEBTION:

FURMAL PRREMETERS:
wk MOHE ¥

IMPLICIT IkPUTS:
k% HOME A%

IMFLTCIT QJUTEUTE:

4% HONWE %

e 1= — g— g b= EE B e e e e e BRI g




AFPENCIX

COMFLRTLION CODES:
£ NONT #
SIDE RPREUTS:
*k HONE #w
REGLSTERS USED:

AE NUHE *

e g e g B I e e g p— — g

BDE mALMOUD;
EKD
ELIDOW

H"El
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APPENDIX B
TEMPLATE FOR VD3
DIAGNOSTIC PROGRAM TEST MODILULES

£.1 TEST MODULE TEMPLATE FOR MACRO=32 DPROCRAME

This is a template to ald in the development of a test module of &
vax diagnestic. It iz not Intended te be a tuterial for writing
the preogram.

Areas that anust be deleted or replaced by the programmer are
enclozed between matching sets of triple atars.

fAreas  that may be opticnally nodifled are enclosed between
matching sets of deouble stars. '

Comments that contaln ooly one star are [or infarmational purposes
and should be deletad. '



T Bd TIE WL ER

e W (T Ta Wi o By b e g = S R

AFPENIZX

JLULTLRE w&% PROGAAM MODULE MAME ek

. IDEHNT &1/ ;*Et  VERSIONW WUMGER *#4+

L LLAT MEE

ZHLIST CHL

.LDEFAULT DISFLACEMENT, WOLL ;* CHAMGE THTS TO LIWG FOR DEBJG

++
COPYRIGHT (&) 1959
LIGTTAL FOUTSMEINT CORBCDRATION, MAYHNAHD, MASSACAUSETTS GL7s4

TOIS SOFTWARE IS FURMISHEL UHUER A& TICFRHRE FOR J2E CHLY OM A SINCLE
COMEPUTER DSYSTEM AND  MAY BE CORIED ONTLY WITOD TIE INCLISION OF THR
LBEOVE CAOPYRISEHT HAOTIC=. THIS SOFTWALE, O5 ANY OTHER COFIES THEREQDYR,
MAY WOT BE PROVILDED COR CTHEAWISE MADE AWVARLL&BLE TO AWY OTIER PEIRICN
RAEZEPT FOR USE O SUCH SYSTEM AND TO OKE WHY AGRRERS TN THESE LICEHSE

TERMS. TITLE T4 AHD OWHWBRSHIP IF THE SOFTWARE SHALL AT 2LL TIMES
RZAMTN IM DECZ.

THE LMPURMATION [N THIR SHFTWARE IS ZO0RJECT TO CHRENGE WITHOUT WOTICE
AN EHIULD MOT AE CONSTRUED AS A COMMITMEKT BY DLZITAL EQUIPMENWT
CORPORATION.

DOFEC ASSUMES WO HESIOYSISILITY FOR THE OUSE OR  RELIABILITY oF TT:
SOFTWARE O EQUIPMENT WHICH L[5 WOl SUPFLTED BY TEC.

++

i+

: PACILITY: VAX DLAGHOSTIC.

: ERSTRMIT: %+ Short descriptlon of this modulc, *%=2
; S ATHA ST vax TIASHORTTC SUPERVISCR.

: BIIHi M whd AapE ODATE %%+ VERSION Hl.

MuLLEIET BY:




AFPPENDIX

« PAGE

«SBTTL DECLEBEATIONS
+
LHZLuas BFILES:

L1}

o W

« LIGGREY “EYSSLIBRARY :DIAG. MLEY, ; VAX FAMILY LIASHOSTIC LIGBRRRY
¥t Lisk programmar—Zefinad libraries here.
i*¥* [Librarivps are searched in teverse ordec.)

JEE PHOCEAMMER=DERINED MACRDS [(OPTIGNAL] . ***

H

i EQUATED STABGLG:

-

g ®eE SYMBALS POR LGDAL USE AMD SUPERVYISOR INTEAERCE 2++
;¥#% RND USEA EQUATED S¥MBOLE {OPTTAONAL), #hE

EﬂE_BGHHUU Lhhk ENWLIROMNMEMT *2x: TEST=t** KUMRER IF [FTIRST TEST TH MODULE &ew

503 _CHDEF GLOBAL ; CHAKMEL SERVICE SYMBOLE® [LEVEL 3
305 DSSDIEF SLopal i SUPERVISOR SERVICE EMNTRY WVEODTORS

-+
PROGAAMMEE-DEFTWED LOCAL aMD SLOBAL STORNCE

LT ™

-+
SECTION DEFTHITIONE -

PR TR ¥

SCE_GECDEF cxxE QECTTON WAMESG #wik;,



- ma

EERL PR SR LB THE TH TR

L T T L R T THEE . B THEE TR TRELT B

ELEE TR T ]

r T mm by hm b Am ma Mg

APPENOIX

- BPhiGLH
$ES_EETTL ghkk THEY NAME AAh:

+
+

TEST DRSCRIPTIOH:

TNLE WIiLL CONTATN & ARTRF NTSCHTETLION OF WHa'l LS SEIMG TESTELD
&0 110W THE TEST I35 IMPLEMEWTZD,

ASSUMETICHS =

Fwk AESUMPTIONS MADE BEEFCRE THE TEST IE RUM, SUCH A9
WIMT PARTS OF THE HARDNARE MUST BRE FUCTIOKING PROPERLY
BEFLAF THIS TEST & EXEDVUTRD, **+

TESW GTEPS:

khd ANTATLED LISCHETFTION OF THE TESC AMD TEST FPLow +ed
1] FIRST 2T=P, THTTIALT?ATTON

2] BECIHL sTED

31 I'HLRM Srepe

cEROAS:

*ed DETATLED DISCHIGT10K GF THE BRRURS LDETZCTAELE ANL REFDETEL +4+
DhdE Wl
cHHOR B2
CHAOR B35

DEGIFS:

THIS SECTLUN WILL CUHTALE LMSTAUCTIONS OH HOW T0 USZ 1'HCE
TEST TH DESUGGIWNG THE GHIT URNDEAR TFET.

05 _BUGRTET Chkk SECTION HNAMEE *hkkl ATTGE-EXTE d CHBMDE THLE 11
i PaGE FPIR DEBUG

+
BLOZE COMMENTD TO EXPLAIN WHAT 2 SPEIIFIC DLOCE COF CODE
I DOING




APPENDOILX

=+

EURATRET DESCRIPTION:
w4 HAIGEF DESCAIETION OF WHAT THE SEURTEST CHECES *++*
=DRTEST ETEPE:

**% DETAZLED FLOW OF TEST SEQJENCE &

L T LR EE TR TR T

FAAROAS:

*++ QRIEF DEECRIPTION OF EAMCH IF TOE ERRCRE
THAT CAN RE NERTIZLTED BY YHELS TEST *+=x

DEE-JZ:

*tx HELPPOUL HIWTS POR IRALEING HARDWARE EFRULTS *++

B T T

F03_BGHSUB

i+
» BLOZE COMMEKRT

i

405 _FNDSUSE

D5 RHODTRAT
905 ENDMOD

LENT



APPENDIX

BE,2 TEST MODULE TEMPLATE FOR BLISS-32 PROGRAME

This Is a template te aid In the develspment of the header msadule
af a VaX diagnostic program. Ik 1s not intended to be a tutserial
for writing the program.

Areas that must be deleated or replaced hy the programmer &ta
enclosed between matching sets of triple stars.,

Araaz  that may be optionally modified are enclosad between
matching aeta of double stars. :




APPENDIX

STITLE "##& pjple wee®
MOLULE  *hd mpdule fame #*xs

IGENT = "@1-Z@"
] =

REGIN

[

e e e e = = Em EE T FE B B I I

l
[
i

b dem Bl 1Tl b Do b b

— .

.
ZOFYORLGHT (=) 1983 BY
DIGITAL ZQUIPMENT CIRPORATIAN, MAYMARD, MRS5S,

THIS SO0PTWARE I3 FURNIGHED LUWDER & LICENSEE AND MEY GE JE2ED AKD CORTED
aQEL¥Y  IN  ACCOROAMCE WITHR THE TERMS 0OF SUCH LICEWSE AMD WTTH ‘THE
IMCLUSION OF THE ABIOVE COPYRIGHT NOTICE. THIS SOFTWARE OR ANY  OTHER
COFIES THEIREDF MAY NOT BRE PROVIDED O OTHERWISE MRDE AVAILAGLE 10 AMY
OTHER FEHEGM, KT TITLE TO BWD OWHERSHTFE OF THE  SOFTWARE IS5 © UERESY
THENEFERRE:D.

THE LHFUOHMATION ZH THIS SOFTWARE IR SURJECT 141 CHANGE WITHODT MOTICE
ailll BHUULD NOT BE COWSTRULD A5 & CUOMMITMENT DY LDIGITAL ROUTPRENT
CORPORATIDN.

DIGITAL AEEUWEE MO HESMIMSIBILITY FOR TIE USE J% HELIASILITY OF ITS
SOFTWARE OW EQUIPMENT WHLCH IS5 MWOT SUPFLTED BY TOTGTTANL.,

*+
PRCITITY: WeX=-11 DIRGHODISTIC
AESTRATT: EEE apyskraos wWaw

ENVIRDEMENT: WAX-11l DTAGHRJSTIC SUPERVIBOR

AUTOCR: *** wyour name Y44, DATE: #4% Jdate ®+&*, UYERSIOHW: WAL, §

MILIFIED BY:



LPPENILN

1
L IHCLGDE FLLES:
!

2x% List all pragrammez-delined Librarles and ®*require™ files here. *®*
LIBRLARY 'EYSSLIBARRY DIMAGT

++
SUPERVISOR MACROS

S5DE BGHMOD (EXRV = **% ppyvlronmenk *%x, TEST = +++ zrarting test number **%);
D5 D3ADEF:

4DE DASDEE;

508 BECDEY [*%* gectimn names “#*h);

H ZRTRAAL DECLARATIONS
!

EXTERNAL RAITLHE
*¥xt roallne name x*%

EXTERNMAL

¥t papug *EAY O




MEHEMIILN

EEAVTL Vhhd gpn[GEle axr
| ++
TEET DESCRIF-ION:

AWk Phir will contain o brief descrloblon ol what 1z heling tested
and how bkhe Legt 1z fuplenenzod. %

ARESUMPLLONS

LR AEEumpLiUHE made nelare b toast s ton, such as
which partions of the havdwars most be fuactiuaning
nroneely ksfore this kEest i execpnbed, %k#

TEST ETEFoH
2% Ootailed deseripticn of the test and test Elow %44
11 **x Flrat skap, Inicializakbicn %%
2y *Ek Soopnd Skep *F*
dy *** Third stop TE*

RaRaaS:

*%2 Dprailed desceiption of the ervrors detectabls and ceportsd #*4s
ZEror ¥1l; ¥rt Adogoaripricn FEd
crrar 32:  **% deaeriptinn *ew
Spror $d: ¥R gdascriptlon A4

DEBR1GE:

¥k This section will contain instructions on bBuw to e Lhls
test in debueging the wnlt under bLe=sl, &4

T T e S T

FJ5_SITNTEST (SECTION = #%%  gecbhlian names  *%%,

TEST = "hkk  test @mame whvl]);
1++
| aft Rlock zcomment to esmlain what & speclific bElock
1 af oode i=: éninq ok
| ——
BEGLN



RSETTL "%%t sohtitle **xr

AERENNDTX

*kk Hrief dascripﬁinn of whabk the subitegt checks *#*#

#d¥ Brinf Jdescclpziob of each af the passible ertors detected ***

k*d Hlpful hints Lot krac4lng kardware Saults #w+

explaln what a specifiz hilack

L+

r SQUETEET DESCOIPTIGN:
]

L

i

; SUETEST STEPS:

1

1 Akdr Dintalled [low af best sagusnor *%F
]

' ERADAS:

1

1

!

! LERGG:

|

!

|

1

i

SHH_HEHEUQ:

1++

1 wt® 5] mok ocommenk b
! at cade 13 doipg v
1 -

BEGTH

Wirk mocheoeSt code *E
EMLY;

GTE FOTEUA;

ZND;
EDE sMUTEST;
S _SWMMDDy

END
ELIDOM

n-14
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AFPPENDIX C
TEMPLATE FOR DIAGNQSTIC PROGRAM

DOCUMENTATION FILE
Thiz iz a template [or VAKX
Everythliog to  bo

diagnoascic

documentatlion fllas.
changed, addad, or deleted iz enclosed Ino
matehing double angle brackets, "<<' and "»:Y,

Cw=l




MPFPENDI X

IDENTIFICATION
Produckt code; ZZ-<< malndec rcode, including vecsion »»
Produck name: << program name >
Product date: << aubmission dake 2>
Maintainer: e dlagnoztle epglineering seoup >3

The information in this decument 15 subjeclt to  change without
notice and should net e construcd as 8 commltment by Dinital
Equipment Corperaticn. Digital BEquipment Oorporation  assumses 0o
responsinility for any ervers khat may appear in thia document.

The #Hofrware described in thiz  dococuament is fuarnished wunder a
liranss and may be ueed or copied only in accordance wikth the
tearms of =uch license.

Mo responsibility is  assumed Lor the use or  reliability  of
software on oquipnent  that i3 neot  suppllied by Digltal or 1ts
affiliated companies.

Copyright (o) << first vyear, current aunbmi=zsion vaar [1f
differcent) by Digltal EBgulpment Corporation. All Rights Reserved.

The following are krademarks of Clgliltal Equipment Corporation.

DEC DECeysten=14 DREISYSTEM-2 0
DECUS MASOELIS PIE
UNIZUS Vad WS

o any addltlonal trademarks

¢ Digital lago
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APPENDIX

Table of Conkants

- e ————— —

ABSTRACT . . & o o o v o o o & & . s

daRDWARE REJUIREMENTS . & & & .« - -

GAFTWARE RECUIREMENTZE . . . - . . .

PAEREQUISITES . . & . & & & o & + a

JFERATLNG INSTRUZTIONS . .+ + & - . « .
ORLIONE & v 4 & = = = = = = + % +
Evenz FIAgs: .+ o 4 & v = & v & + =

PROGRAM FUNCTIONAL DESCRIETION . . . .

FrogfFam CUaeEview o« « « + 5 & o o« = o«
Program S5iZe . . o .o v @ & 4 4 4 oa .
Program Run Times . o & 0 o 2 & 4 &
Run—time Cymnamioa . & 4+ & v = o« = 2
Fault DefecLion .+ & &+ ¢ + & = & = =
Performance Doring Hardware Fallures
Program Applications . - . . « . . .
Test Descriptiona + 0+ 4 4 = = = =

MATHNTEHANCE HISTORY . &+ & o & «& = . =«

[ ST ike

LIS A I Ry B R R R B |
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C.1 AEBSTHACT

£¢ program absktract; from 3 to ZE lines

C.2 HARWARE REQUIREMENTS

<< minimom hardwatre configuratlony opbticnal hardware

C.3 LSOFTWARE REQUIHREMENTE

£¢ goftware envirocoment, e2.9. VaAX Dlagnestic Supervisor

C,4 PREREQUISITES

£¢ hardware that should be verified hefore runnlog this program

C.5 OPERATING INSTRUCTIONS
<4 Refar t= khe "WAXK-11 Diaghnostic Sysktem User's Goide”

(ER-CSTI@=-D3~-802) for Instruectlona on how to load and start the

Diagnostic Buperviser and how a2 load and execubc programs
under the Diagnaostic Supeeviser. The operator must ATTACH and

SELERT che device << 8. g., EATER before starting this program.
€.5.1 Options

{< any nperator optlons, such aa MAXNDAL section

C.5.2 Event Flags
£<¢ The fuilewing event flags are used by thils program.
1, «<«<event flag 1
2, <eevent flag 2

1. £ mta.

.
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C.&% PROGRAM FUNCTICHAL DESCRIFPTION
C.6.1 Program Cweryiew

<4 purpuseé, sktrategy, transportahility

C.6.2 Program Size

<4 names and 3izes af all assoelated flles

Cubud Program Run Timea

<« quick verify, default, with vpticns

C.6.4 FRupn—time Dynamics

£ monory allocations, aide effecta, 8sa2guence of testing  on
multilpe unlts

C.8.5 PFault Detection

< arror resglution, error message [ermats. fault coverage [%)

F.0.6 Performance During Hardware Failures

w4 unsuspected trap=z, power failure

C.6.7 Progyram Applicationa

g f[lwld service (RO, manufacturing {APTY, customers,
angincering

C,6.8 Test Descriptions

¢4 for each test/subtest, "Test description™, "Tost =teps", and
"Dehbug alds"”

C.7 MAINTENANCE HISTORY

<< date, verslcn: description of changes

2
1
Ln
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APPENDIX D
1 ATTACH SAMPLE HELP FILE

The CPJ must be attached. Type "HOLP DEVICE FA78E"  for
information on a VAX-11/78B0. A VAN-11/7G0 CPU {5 & EATEE, eto.

Exanpla:
ATTRCH FATEA ZBAT ERA MO MO O @

1l HELP
This projram exerslzas the VAX native wode £floaking peint
ingtruction set, which can be sesxeconted in any mede, [.e.,
non-priviledged  I[nstroctions., The program is capahis of
ranning under Eha Diagno=atic Supervliszar in either the
Standalone envirenment or as a waer task under YMB. It is also
designed to run on any member aof the VAX family of computers.

1l DEVICE

2 KaT3d
Type "UELP DEVIZE KAT7IA" Ffor poorae information.

2 KATSd
Type "HELP DEVICE KATSA" for more Informatlon.

2 KiaTAMA
Type "HELP DEVICE HATHR™ for more irformatlon.

1 EvVaNy
The following event flags have Lhe dezwmelbed effects on  this
Progeam:

Event Flag Z: Disabhle the interval timer interrupting during
instructtion execution.

Event Flajy 3: Enahle the l1nteeval timer interrupting while page
Faulting 1s alsa enakled.

Bwant Flag 4: Hhable the continuation »f a subtest alker  an
Brrof snormally the subteskt is abhorted) .

1 QUICK
The QUICK flag dlzables the exestion aof the instructions wikh

page [faulting or interrugpkting, 3¢ that cach Iostruction test
case 15 ohly execoted ohcoe for sach addressing mode

combination.
1 SECTCOME

2 DEFAULT



APPEHDTX

The DEFAULT =section includes all of the tests making up the
other four sSectlons.

2 F PLOATING

Single Preclslon Floating Point Instructions: MOVE, MNEGE,
CWTBF, CWTWE , CoYVTLEF, 'CVTEE, CVTEFW, CVIFL, CVYT4FL, MPF,
TSTF, ADDFZ, ADDF3, G5UBF2Z, &AUBF3, MULF2, MULF3, DIVFZ,
DIVFL, EMODF, aod PILYE.

& 1P LONT NG

Douhle Precision Floating Point Instructicns: MOVD, MHEGLE,
CYTRD, CVTwD, <WTLD, CVTLE, <wlbe, CVYTDL, CVWTRLCL, CVWTED,
CWTDhF, CMPD, T&ETLE, ADDDZ, ADCCL3, SuaD2, SURD3,. MULCZ,
MULDE, DIVDZ, DIVD3, EZMODD, and POLYD.

2 3 FLOATIHNG
Bxtanded  Rangs  louble Precision Finating Point
Instrustlons: MOMG, MHEGE,  CVTEG, COVTWG, CWTLS, CVTGE,
CVTEW, CVIGL, OVIRGL,  CVTPG, CVIGF, COMPG, TETG, ADDGE,
ADDG3, BUBSY, SUBGS, MULGZ, MUL33, RIVGZ, DIVGE, EMODG, and
POLYG.

2 H PLOATTIHG

Extended Range Cuadruple Precision Floating Point
Instructiocna: MavH, MWEGH, <CWVTBH, CWIWH, CWTLH, CVTHE,
CVTHW, CVTHL, CVTRHL, CWTHU, CVLI'DH, OVTGH, CVTHF, CVTHD,
CVTrHG,  CMPil, T&TH, ADDH2, ADDH3I, SUBHE, SUBH3, MULHZ,
MULH3, RIVHZ, DIVA3, EBEMOCDH, and POLY¥H.

1l SUMMARY

The summaty remart gives an erefor vount by test number.
Fepork 12 gencrated 1E there ware no erracs.

Mo




A-35,
F
3-25,

in44

3—<3 to 3-44,
A-123
d=_37
d-17%

Vi,

d=1£&2

1, 3-73,

SRINTIM,
SCRNULEL,
GOAHTLIM .
SULINIG,
SCLALT,
SCOHHECD
E_;l.l'u.lnﬁﬁf 3—'1- r 4‘].5‘."
LSOEALLOCATE, 31-44
SI0C, 3A=13% to G-1¢,
SDEFEND, 3-11
SMCINI, i=13, 4=9
EDISTGNHRTT, 3-T1,
S0E SR, 3I-16, 4-13
$Dﬁ _8CpsE, 3-15, 4-113
A8 SCOMPLEMENT, 3-15, 4=
935 $DEFJHﬂn, =153, a-14

S REXND, 3-15, 4-18
?:v_s s, =15, 4=1%
05 SHEX, 3-15, 4-27
G5 _SINITIALIZE, 3-15, 4-21
OHOSLITLHRAL, 3-15, L=28
w05 HLOGICAL, 2-13, 4-27
805 SHRME, 3-1%, 4-24
LS S0SrAnL, 3-15, 4-31
S05_STRINTS, 1-51
525 BSTORZ, 3-15, 4-33
$05 ¥STREING, J-15, 4-15
A0S aRGRY,

1-319,

3 27 3-32.
1-1a5, 5-238

w05 ASRADE,

SN ABANATA,

3--3d, 4-14%
SRA AHC,G0L,

i=5k, 4-les

_ i-52, 4-led
H05_ASXLOGICAL, h-23
UL _ABKMBETE, 3-32, 4-ldd
G086 _ARywLD, 3-32, 4-144
FD5_ASExwxx, 3-13, 3-27,

3-5Z Lo 3-54, 5-30
§D5_ATTAZH, 3-22, 3-65; 4-12¢
LA _WMELETE, 3-£1, 4-44
DS BEMACY, 3-41, 4-95
05_2GNCLEAM, 3-27, 4-37
SD{E_MNLATA, 3-29, 4-34

| =~ 2o
oo
-

HEEWE I N T

J-1&(d

o

-.._,,._A.
1
i =1 |

4-147

Lot =15

d-5

=

T+ 5

fin 4

-

Lt

i-36,

F-32,

INDEX

305 _RGHINIT, 3-34, 4-41

alla NONMEY ‘u-‘l."1”I 1-43

S5 .1-'.1I'-J."'1I.“'I.'-, 1-LE

S08_IGNRkE, 4-47

D8 _BONEERV, 3={iY%, 4-£8

SOk GNETAT, 3-8, 4-£&9

D5 BONEDE, 3-2Y9, 3-31, 3-37,
A-5F

S8 NGHEUMMARY, 3-28%, £-31

EDE BGWTEST, 3-24, 3-31, 3-37,
4-51

52E BITDEF, 4-2d4

=R nthwFLr_J,.3—41, £-04

504 BNERROZ, 4-41, 4-u% :

S35 RMOPHMR, :-37, 1-41, 4-96,
5_24 tn 5-16

05 HRMPASSA, 3-2A, 3-47, 4-97,
a=20

525 BHOTICH, 2-41, 4-93, 5-31

D5 BCTPER, 3-22, 4-41, 4-96,
2-2% t£o =30

§28 uPASG0, A-26, 3-47, 4-97,
=24

S5 BCUICKE, 3-41, 4-93, 5-31

S5 LMEAR, 3-RG6, 4-126

SD4_CANWAIT, 3-863 <o 3-6l,

SN CFNREF, 4-265

DS CHANNRL, 3-24,
2-48 to 3-48, 4=131

Sl _CHOCDER, <=366

S8 CHMIEE, =267

505 CELOOP, 3-38 to 2-39, 4-99

505 LI, 3-34, 4-RE

Y05 CLICEF, 4-2638

S0 CLEVEC, 3I-S¢, 4-144

S05 CRTALEG, 3-58, I-65, £-l4b

305 CVTREG, 3-01, 4-1449

gE_ERFDSL, 4=27%7

A0S REVTYR, 3-21, 4-61

305 CISDATCH, 3-22, £-73

B D& R, 4-28%

BSOS CSSDEF, 4-1, 4-27F

SNE_KNOCLRAN, 3-27, L=3Y

EDS EXD0ATH, 3-27, 1-1%

SDE EXDINIT, 3-24, 4-41

FDE KW MMAASAGH, 1-43

Indax-1

£-137




SLE KRDMOD . A-45
ED5 ENTIZASS, 4-15H
EDE_ENWDREZ, 4-47

S5 HADEERY, 3-40, 4-43
g5 ENDSTAT, 3-2H, 4-4y
505 ZXDSOB, 2-29, 31-31,

3-37 to 3- 3G, 4-5¢
S5 ZHDSOMMaRY, 3-28, 4-5%1
Sl EN_TEHT, -39,

4-37 to 3-3H, 4-11
§I35 HREDCT, £-2T71
£C5 DRRDEY, 1-36, £-134
S5 EERLARD, Y-34, 4-15%
DS ﬂRRHUﬂ d-_12
505 TRREDPREL, 4-35, 4-15%, 5-34@
$u5_ﬁRR5uFT =35, 4-15%
405 ELRRSYE, 32-36, 4-1A10

S04 ERRWsxx, 3-34, 3=36, 3-232,
3-31

EDE_ESEAPE, 2-42, 9-1a1

S05 EXIT, d4-26, 3-42, 4-1@3

S35 GLETRUF, 3-54 £o 3-53, 4-172
S0 GREIMPHAM, A-17%
S5 GPIARG, 2-19,
£-142
55 _HEADER, 2-22, £-74
S35 HELE, 3I-H4, 4-784
A0S HDO DEOL, 3 2K, 4-2732
05 _OPODCE, 4-272
SCS INITSIR, 3-38, A-1RE
0S5 INLOOP, -39, A1-187
LD LOAD, 3-66, L-1%8
05 MMOFF, 2-55, £-191
S.0% MMON, 3A-RI, S-191
DS PAGE, 4-76
505 PARDEF, 4273
S1X%_ PARBE, 3-54,
505 PRINTR, 2-32,
S QEINTE, 3-31, 4-281
S5 PRINTSE, 3-28, 4-ZEL
A0S PRINTSIG, 3-64, 4-214
S1*s PRINTX, 2-33, 3-51, 4-2¢l
§lx5 PEOBID, 3-54, £-Zl1
SIG H5LNNY, 4-275
40§ _PTDDET, 4~274
S0S_RELBOF, 2-54,
G125 BRTTL, 4-324
A0S SCIDEE, 4-276
SCS SECDIF, 2-31, 4-B6
405 _SECTIOY, 3-23, 3-31,

Tmdd ko G-25,

£-187

I-51, 4-201

4-221

457

IHDEE

SNE SEr e, 3-DA, 4-3335

%D5_SETMAP, 3~24, 3-48 to 3-49,
i-434

Sia wnTvED, 3I-hE, £-242

BC3_SHOCHAN, 3-49, &-245

S S TkING, 4-RA

FDS_ESUMMARY, 4-247

FOE_WAITME, 3-06, 4-254
DS WAITDS, 3-61, 4-206&

BRATE, 3-69, 4-§53

GPAE THIT, 4-71
EEAIT_ETORE, 3-76, 4-71
YTa0, 3=51, 4-188

SHADL, 4-1F6

g0%0, 3-72, 3-73, 4-169
SCETCHN, 2-48, 4-175
SEEMIIM, I-63, 4-187
SHIBER, 1-6d, 4-18%
SCPEY, 3-71, 3-T3, 4-193
B, 2-7 Lo 2-8, 3-13 Lo 3-47,

1-87 to 3-5H, 4-213
S0I0 gigynostle suffarc, 3-47
OIOW, 3-44, 3-44 Do 3-47,

1257 to dw3B, 4e213
S, 3-69, 4-77
SRAR INIT, 4-82
SRAZ ETORE, 3I-74,
kA, 3-73, 4-217
SREADEF, =2/, 4=22Z1
SswnasT, 2-3R, A-275
SARILE, 3I-57, 4-227
*"E”‘KP d-63
SEETIMR, Z-5H,
SSHrJHw, 3i- rﬁ,
SEETVED, -64
ESSOEF, 1-&3
STINWIND, 3-64, 4-24%8
ctwalltk, 3-46, 3-57, 4-252
SWAEE, 3-cd9, 4-253
EWELAHD, 3-5%7, 4-25d
SwrlDd, 3-57, 4-263
SELBFHT, 3-8%, 4-9¢
EKAEFHC_ETHRE. -7

L_f7

b6, 4-239

1-2549

ARBORT command, 3-27
Aokion toutines, 4-1498,
ddapiers
wmg, 2-241, 3-41R
gisplaying internal
i-49

1-2F0

Tacsiaters

Inde=x<2

=t,




intorrupts from, 1-Z8
mapping registers, 31-410
MASSIEUS, F-cB
status of, 2-48
oWisos, 5-1d, 3-48
Allocaring dovices, =35,
i-43 to 3=44
AET, 2-1, 3-4, 3-123, 3i=a%, 2=:24
APL AR, 2-2, 5-24
ASY delivery, 3=3H
AET rouLipos, 3-47, d-38, 3-%E
ARENS, 3-&£T, 3=58
REYNChYonons ovents, =456
AEYNCRYONGUS 37y8t0n trops
Se= ALY3
ATTACH command, 2-6 o i=H,
3-11 to 4-13, 32-15, 3-27,
3-205, 3-RZ, 3-p@
Anto-n
Bue gquality azsscrance
an Loy tod
duntogizer, 3-13

BIO, 3-89, 3-73

Elock processing, 3-73

Brueakwoint facility, 3-62

BRO, 3-73

guffara, I-L, 3i-5%

Chantels, 3=YH, 3-44, 3-43
sA’igning, 3I=43
deaszigning, 1-43

Cheracter string descriptocs,
-7

Clean-op code, 3-1 to 3=2, 1-3,
im2%, 3-iF to 31-238,

F3-35 tn 3-36, 343, -6
CLEaR EVEAT JFLakS, 3-0G7
Tin=ter cloroliser, 2-10
Domimand longuase

crealing &, 353
Condition hapdling, 3-3, 3-27,

A3-5F, 3=bHe, Z-b0l to 3-84
CONTINTE command, 3-495
Cantrol Tlogs

see VIE confral [Lags
Conttol-C, 3=37, J-G3
cantrmnl=C, 3-G5
Continl-C haodler, 3-34,

(5 o 3-66

IHDEX

RO, 3-13, 5-i5
Customer service roprogoentatives,
1-0 '
Customer-Eunnable Nizdgnostice
S=e CRD

elwgging a dizgnostic pragram,
5-34
Deqroc of resclution, 1-8 to 1-9
IRHERLECT sommand, 3-44
Design spoocilicstions, 3-3
Wewioe mnemcnics lisk, 3-23
Diachnegtic buflffaer
See S0 diagnostic buffee
Diagnostic program header, 3-22
Diagnogtle prodrans
un=Eer regqurircmonls
gll users, 1-2
Cuskoler service repa.,
-1 to 1-1
oustomers, 1-2 o 1-3
Acpending on prodost, 1-£
Sdesign ondinecrs, 1-=4
manufactering, L-4
users of, 1-2

nsas of
dotecting failing herdware,
1-1
during dezign of new products,
1-1

in mapufacturing, 1-1
JMegpatchn Table, 3=22
Coocementation, 3-5% to S5-12,

3=14 top 5-21, 5-23 to G-2&
it souros code, Se-12,

5-14 Eo 5-19
Documentation files, 5-Y to 5-12

Erraor logging, A-44
Ereor regportiog
error mossades, 3I-32
messnne formate,
3-32 to 3-33, 5-25, §-27
V28 aoonbecl [lags and, 3«34
Srror reporting routines, -3,
3-33; 4-43 to 4-44,
4-161 to £-162, 4-271
Erravs
device-fatal, 1-318
herd, 3-35 to 3-314

Incax=1




LHZEX

soltb, 3-35
system-fatal, 3-3&
Errors

device-fatal, J-3b6
prepaeration, 3«35
gyatem—fatal, 3-136
Event flags, 2-46, 2-3&,
Brxnaphion weotprs, 3-3F
EJ‘SE‘EEtiG‘ﬁS: 3_2?1 -3'_551 -'!'_'E]-r
-nd .
BT, Z-62
T-Liit, F-82
EXIT cummend, 3-44
Brtoalded attribute 2lack
swe XAB

j=5E

o3, 3-8 Lo 3-689,
Fr2, 3-04, 373
FAD directives, 4-18g, 4-2d1,
4-244 to 4-2@5, 4-247 to 4-202
Fault decection, S=4
Faul*t izsclation, l1-8, -4
Field-replaczsbkle unii (FES), 1-6
File =zcoess Zlock
Sea PaR
Flaga
swe Event Flags
swe YOS control [Lags
Format atatements, 3-31
Coematbod AS3CIT CGuloul
oo FAO
FRU, i-%
Funvticopal specilicaticens, 52,
S=4, S5=35

3-73

Guidelipe: for wrlitliog Jdiadg.
tevel 1 guidelines, 2-112
T&vel 2 guidelines; 2Z=-13
lowel 27 guidclines, 2-12
lavel 3 gulcelinss,

2=13F ta 2-14
lzvel 4 guldelioes,
2=14 to Z2=1%
lovel 5 guidelines, 2-1%

Halt-on-ecror, 3-34
Hardcoore, l=& to 1-7, 2-0 Lo 2-&
Haridware snvironmenks,
2=5 o 2-%
Eardware Paramsfter Tables

progs. heveal

see DPetanles

Nardware preparation,
5=29 to 5=34

HELF comcandg, -19

Hz1lp files, 3-54, 5-1%
creating, 5-28, 5-i2 to 3=-24
descripkinn of . 5-19 to 5-28
xeywords in, 3-20 tao 5-24
text in, 5=23 fto 5-24

goz, 3i~7, I-1F

I/0 function cncoding, 3-45

L/ methods
ig lewvel 1 owrograma, 2
in level ¢ urograas, 2
in lewvel 2E programs, 2
in lewvel 3 pregrams, 2-
in Iewvel 4 prograws, 2-
in lewel 5 programs, 2-
logieal I/0, 2-7 bo 2-B
payaical I/0, Z-7 to 2-3
rvirvtial IS0, E-T7 to 3-8

170 status block, 3-46

Implicit inputa, 5-14

Impplicikt outputs, 5-15

Initialiatlon oode,
-1 to 3-2, d-5, .19,
1-24 to 3-26, 3-36,
3-42 to 3-43, 3-G4

Ioterrupt sacyvize routinea,
-1, 31-42, 1-49, 3-8@ to 3-8l

Iacerrupte, =48, 3-64 to 3161,
4-138

[Pl., 3-5@

-7
—-a
-8
o
@
8

1 pregrams, 2-6 to 2-7;
Z2=1%

Lewel 2 programa, 2=3, 2-13
Level IR proyrams, 2-7 L2 2-8,
2-11 Lo 2-12, 3-24 +to 3A-25,
3-42, 3-54, 3I-57 to 3-5Y9,

I-B& to 2-67
level 3 programs, 2-39,

2-10 £t 2=14, 3-48, 2-3§,
3-57 £n 1-50, 3-G6 to 3=67
level 4 programs, 2-% to 2-149,

2-14 o 2-15
t,oval G oprograms, 2-6,
1.9 g 2-16, 2-13
Linking & diagnositic program,

Ineax—4




Fwd
Limxing a Siagnostic program,
h-33
Lozical unit number, 2-20
Looping, 3=2, 3=5, 3=-34,
1-36 to 3-37
and the 05 EREAK macro, 3=6%
characteristics ol,
48 to 1-314
RIUEam,
loap boundaries, 3-37 to 3-38
defaults for, 3=37
pestinyg loops, 3=39 to 3-44
nser-spocilicd, 3i-40
Looping, 3-216
Loopa, 1-Y4

Macre-instructions, 1-12
Mavro=programs, l=12
Macros

orageam contrel, 3-8
program atructure, i-
svcbol detinition, -
svstem service, 3-0
Maoual iptervention, 3=32, 3=30
Magufactuciog, 2-1
Mechanism array, 3-623
Mewmory allocotiop, 3=55% £2 3-58
Memosty layout, 3-4 2> 3-5
Memary managemocnl, a-34 o E5-H3
Micre-instructions, 1-12
Microeprograms, L-12

5
7

- -

f—zables, 3-4

and the FALLOCATE serevice,
1-44 -

construction of by VDS, 31-&

contents of, 3-8, 3-52

contrat -0 znd, 3-60

device's lipk, 3«7

device«dependent Sielids of,
3-8, 3-11, 3-13
creatiny names for, 3<149,

0-11

device-independenl fields of,
%-d, 3-13 £n 3-14

furmet of, 3-d

getting a nnit's p-table,
%-24 to 3-25

HUE link, 2-7

lagicel gni s number and, 2-20

IHCEX

p-tahle dercriptaora,

=11 to 3-12, 3-1%

and device allacebion, 3-25

and device mnemonics list,
i-43

creating, 3-131, 3-1h

location of, 3-12, 5-32F,
S-23

rteferencing from o diagoocstic

i-193 :
DKIBYS odapters and, 2-1F
veckor apecilication, 4-243
Pasgsa, 3A-23, 3-25 ftao 3I-2¥,
=36, 3=41 tov 3-42, £-97
ErErileaae of diagnostico proarans
i
Program deve_opacnt phasos
vensultation phasze, 5-1 to 5-2
duaign ilmnlomeakation phaso,
Sed to E-4
deaign Dnase, 5-3
degigo verilication phase, 5-%
functional specification phose,
S=2
plamming phase, -2
Program loops, 214
progron sectlions tablo, 3-23
Frojoot nlans, 5-1 to -2, 5-4

puadward dAescriptara, £-7
Duality assurance, 5=3 .
actowated, 5«44 to 3-£3
quality reguirements
doecuneogtation quality, 5-35
funational qguality, 3-35&
operztional guality,
£-3% to 5-36, L-d8, [-14
aink mode, 3-41, S-31

RaB, 3=-g8, 3=T73
e, 3-TH to 2-T1
Randomw=by=3Fa, 3=71, 3I-73
REcading Fileg, 3-78
Bzcard amzceas block

See ERE
Fecord sapayen=2nt gebvicas

Hdap EM3
Becord processinog, 3-71 to 3=73
REecord proceseing, 3=7EF
kha, 3-71

Index=5



INDEX

RMZ, 4-686 to 3-7:., 3-72

RO¥, 3=-T3

EM command, 3-1, 3-23, 3-8,
i-54

Kun-time chviromenks
user mode, l1-5

Euti—5ime eaviromments, 1-5
tetworks, 1-4
standslone wmods, 1-0
user mods, 1-5

RBuntime envirooments .
cngséieratinns Wash prodgramnaing,

a-

ECB, 4-10, 31-56, I-A4,
4=243 to 4-243
Ecppe laoops, 3-30
Szcticns, 3-31
poracLT, i=3id, S5=-3d, s5-33
MAHUAL, S5=30
SELECT command, 3-23, 3-33, 3-44
Ay, FI-7@ Lo 3-T1
Seguential record acceszs, Ii-TH
4151 EYENT FLEGE, =57
R MM OFF, 3-55
el MM NN, 3I-0n
Sigool array, 3-63 ko 3-64
Binglessitap facility, 3-62
Gize of a diaygnostic program, .
1-4
Sourowe podiles
heador medule, 5-5% to 5-6
test moduless, 5=5, 3-7
BAE CONTINULG, 3-64
£3% RESIGMAL, 3-64
Srandalone wode, 3=1, 3-4,
3-2d, 3=48, 3=54,
3-8 o 2-37, 3-5% to 3-89,
=G2, 1-E4, 1-B&, -2
Standalone mode, 3-61
S1ART rommand, 31, 4-¥%3, 41-4@,
i-F4 .
fubDasses, 3-23 toe 3-24
SOBTEST qua” ificr, 3-<9
Bnipkests, 3=239
chlarocteristics of, 3-24
global, 2-31
legal and illegal uses of,
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prragram ipnterlooe, £«
Purpeedes of, 2-1
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