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PREFACE

%
The Crualitied Modular Asscmbly (O0MA) DMY 1T Senchronos Contraller has been tested and meers all
requiscments G imiting clecuosmagastie inerforengg
This rmanyal has baon written oo mest the noods of Feld Sarvice porsonncl and concains the Follewing
catepnrics af infarrmation:
& {eneral deserption meludinge fewzures, specilealione, and Tuoncstonal descriphions,
s Imsnallation,
*  Cormmeond anpd cesponse sLruclurgs,
*  [ropracocowg, and
*  Micracads aperation,
This mramal also inghudas appendices that divcwss DAHIMP, Tloatnge cevics wnd veclar addresaes, medem
contral register formars, shndem cantoel, and the WA DEYTT options and cabinet kit
WNFI'k
In thiv manweal, the O¥A Y11 Syachronous
Contraller is reforred tor as the DY for hrevidy,
ar







{CHAFILER 1]
INTROIAICTION

1.1 INTHGIN.CTIONN

The maltipoimt IMEMP-12%Y 0T Inzellimeat. Commumications Synchrataas Lange Controdler s a0 devies
whizh provides. effcient high-speed synehronows commemicatione. lor dissibued nelworks, The TR 1]
wies LET-11 CPLIs ax contrai or ributery sbalione, while requirimg e numimam of mein CPU rescurces.
This menwal provides cetaled oz bon necessary Tor instlling and wpsratine the DAMYLLL

1.2 [NTRODULCTION TO MULTIMOINT

Prodst-1a-paunl condigucations e praclical when the messege cate o e werininals o Jugh. Lo oy cases,
lowever, ie messane e of e ierudnals i very v eeeo Leougle Uee D0 cace 2007 Do Juite Liga, 1o thess
cascs, slewing o walsoussben Lie oag sigodlicanly eodoce e cost and Impeave (he cificionsy of a
SOMLLLCALIBNE ek

Varions technigques are used o gharg fransmissian lingg to impravs thair ntilizatinn, (nz of theee w@aeh-
nogques is the waz of polipeine lincs, In mnlipaint cperation, & single line can be shared amange many
nrwdes. Eack node is a station and has 3 unigne addrass. One wat’am in the nework i i [y rlhm;:m{m_i s
the contra? statinm while the remaining statinns arg designated as tribzary aatione, Beeswsz al® stationg an
contected ta the same line, To oan cribucary scatinnes may cransmic at che samaz time, and cack station mst
hava & means of rodornizinge which massars: ic i maean: tn receive. The sddrose Fe'd of che mossare
hewder identifics the staion wo reecive the messweae. he entrol stidon governs sharing ol che Bine be means
of polhing in order wo authorizs fransmizsion t che contrel stadon. ina polling operation the tributaries are
i elfect ssked one by one whecher they have anyching o cransmooe To wecamaphish this, the conerol slation
sends o pulling mesape with 2 umigoe oibatary sddress dosn the Ene. The stebon which recusniees Lhe
adedress respunds by sending duly or by sending o pusiave response,

Tribatery slaons o only transizil wolhe conlow] slelion and only w respousz 2o o pelling message oo
Ve cenatrol stavien, Trapsmission between ibulecies s pol allowed as all messepe uallic most he roated
Uheow gl Llee coanteal stetion, Canloel staliens oo e ether Lengd ey eatsmdl woany wbotarsy at any fime if
Lo eaunpicatdng saess aec w Tul-duplex, o Joe, wolipls messages For ditferent destingtions
Ceributaricsd can T seod sevially oy e conteod slation, Eaell eibanaey suatinr faen, i turn, 2xamines the
adargss and aooepus ool 1hass 190330208 10 18 meant 10 roeeive.

The nze of communicacion lincz can b mavimized by weing fall-duplas spahilities at the contrel station b
accommodate many teilntaey staciong an a fall-duplay livz, In this mode, tha control stetion kesps Lhe s
full b seading to one or rare teillntery spatinns, schilz vz che same tme recsiving Cron: anuthes iboleey
Kty cicn.

1.3 DMVI11 CENERAL DESCREIPTION
The DAY 1 1 a hipk-performance hne controller sehich opers b al speeds up o 26K b2 T scconplisive
s b doini TR A Lranslers,

The avntlable opuicns are lisisd in Table D-3.

1-1




labh: 1-1

Svstenn (Iptinn

Ease Dpdion and
{ ablwer Kif for

1}¥1% 11 Uptinna

= — — " =

I hesignatinn™ Field Liparadet TonkerFce Line Speed
[V I1-AF IR 1-%1

CR-TrAY T -Ax LA Rs-232-0 Lot 103K Ixfs
OrY LB DRIV

AN -1

[V T-IF

+CK-DAMY LG
BV L-IN
F+UR-MMWY Ty
(R

FEE-TIWY T -1 x

COITT V5%

lreeral o odsm

FI& Raeed23-4 70105

Tpie 56K b

K bSsooaly

Lptn MK hys

*Letter P oindicates Tactory-inelalied svelern oplion. Belfer o Appendi< Iy, “labic -1, Tay ard/noew opeion

desipration vross-relersnoe {Lhat s nee-TOC compoant T OO sanpleat

Ta = A, Boac O, ws applicalle

Features ol (e DRV L oclude:

*  Syppedl 98 pedi-te-pou and moliipoiol apsimlion,

*  Suppert for remore oo lacel, fcl-dopler, o hatf-duploe contigues fions,

- suepnntt For 12 criburarics and oz eencrol stacion in molipeies oporation,

*  Switch and proeram selectable sperating mode and cributary adoress,

*  Sunpuerl Tor mwltiple addressed mbutamies,

*  [Down-lice Toadine ood cecoote Toad delsst capabilities.

God Mo Go dlageosii lesting by U micooced e,

* O MO erLCns Ve credr ceparting.

* “Modo e contrgl

i-2




L4 STANDARD APFPLICATIONS

The DAY LL con be wsed with the mlsere] modesm ae well a5 with BLA and COFFT applications, These
applicaties cun De confligured as either poine-lo-point or muoltipoine networks. Figure 1-1 ghaws 8 teqical
poant-taepaun! application and Fieore 1-2 showe o lepical mulbpeint applicatina. Por local operatians
ieowgl unlepea] codems, stations ace nilerconoecled by leinas ur maxial cables, The mtaersl modemn can
sanpart up 30 12 draps i botl boll- and Tell-duplex medes. For rermole opery. Dons, slelions are comnacted
throegh cxtarnal modems vl vse comieon caccier Tucililies, For speale wlormation on nsleilusion of
cither of the basic MY 1] nais and assecialsx] epuons, reler o Clhapler 2

L31-11 CFY LEI-11 CPU

LOCAL AEMIOTE
PERATIMNG NOLDE CPERATIMNG
SrSTEM LY TERE MODE
USER PROGRAM L'SER FROSFAM
DEVICE DRIVER LSI-11 BLIS GEVICE DRIVER LSI-11 BUS
: p—l
1
#1 TH:B.
&2
— = —_— =
:_ -7 r —I
| 4 ] '
EEED o MODEM i :,'-I‘; e MODEM MY
L———1 L__—
———i
#12
M1

ELETITT

Frgure 1-0 TOY 1 1- Lsed in Puint-te-Foine Applicatinms

For mulupanl applicatine., e mbutary address Tor each DMY 1 in the neowark is cither switch or
proecian assigoed. [notle cese of svalch-wssiened Inbutare addrsses, spocific switches on cech PV
delze e auswerical vadue ol Lhe address Lo which Lhat TRV responds. The advantaoe of o soeiteh-
pssigned teibutuy oddesss s Lt 1 provides dola transler seourly sinse the address canmat be chenpeed by
sofiware,

A rrajor advantage of DMWY 11 mullipoin poesoeks s 10e abiliny of e nein TP al the cuntnol stativn wo
doan-ling Toad pragrams (o the CPLN an cach Letbolaes and stao se proecams withowt manuel tnlerven-
ricn, As A result, Y L] -Dascd multipoio] ceowacds are paelicwany sulsd Lor nslalshon al remote aml
generally inaccessible lacazions. For gxample, BRI Te oy Be used ol peniele sy steans, b1 bard Lo resch
lneacicony such as weather sratinms at sea, and in lazardons Crvisoims L.

L3 DMV SYSTEY OPERATION

Operation of the BRI commuricaticms line sontoeller is iritated and discored by @ user peosiam
residing in the mamn memory. The caer proerans eonsisty of an applicacion pragram and g device deiver
Lhel serves w5 un mmberface belween the ¥ T end thae OFPLL.

Cornrnuzicaliun between the wier propram and the DMWY 4 accompished ovar the 15111 s thraugh
Cowr contoul and stalus regelers (3T These Lour 18-DiL tesnslers somve as 2 niditectional pore te pass
ueer-prodram conuknnds L the DRIV L and TRV respunees o Lhose commands back oy the user
progrort. Bach ol Uuese repisters e word and byie sddressable by both Lthe wier procmam and the DY
(TN [
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MEYEE
' Mormally only Tnur CSRs arc available to the oser
progrant, However, in 22-hit address mode, cipght
CSRs are sraitable although eoly one additicnal 16-
bit register is wsed.

Tn this group of Gour CERs. the sl tew Love o Jied Jocmeel aed W peoeea? seeve as o landshaks conleol
fur user-prugram cupeoends aod DMY LD reeposees, The nesl fee O5E: Lo & pet Do e guchange of
commaiwds wosd cesposss between e wser preecac and 1he MY DL CHber eontegd Ficlds proside for
e bialietivo, interrupt coabling, toading and excention of maintenance instnierions, datz zransfor setp,
and Leibetary addissing.

A yagr progeam issuct a onmmand oo the MY T b first requestong the wse ol 132 dala porl, When the
DM 11 grarrs pormissinn tnouse the data pore the mser program pasees che commamd Lo the Y11 in
the CSHE=s The IMAYTT interpress the command and performe the specilied sctens T a respunss 15
royired, the IAY 11 atores the aporopriate responee in Lhe C5Rs wnd then nforme the wser progreon hal
A FCEPONNC §5 Prsene,

Wossware aty received or L be loeoemilied by (e DRIV L] s wrillen o o veadd Tooun preazaizned bulles
in main CPL menoury, These bullers are acoessed by the DMY LD Coough oonpeaceszar coquests (IN[Rs)
o Lhe weovialed bus address. :

1.6 COMMAND/RESMONSE STRLCTLRES

Since e DRVIL s basically an Iapuc/onpon deviee, it Ealloas rhat the enrmegeod frespenze set for this
device be catcgavized as inpur eoounands and cuepur reepanscs. npnt cnrmeads are enmmmatds isguad by
the wser proscas ta the 1TWY 1 Ottt reaponees are typicetly regmonscy o chise eomozends, and are
maied by ke DRV 12 tha wssr peagrsim.

Hnme reaponecs are imsalivited, and are wsesd woinfurm the weer program ol prococsl gven anl hne emmore.

1.6.1 Inpur {ommands )
There are Toer crpes of inpul commands, Taey ars Tsted below in e wsual ordes o ez,

hTicroprooessor conlrol/ munteane.
RTule delinlion,

Conleul.

Bullve addressfeberastor sounl,

oo —

1.6.2  Dwipu Respobses
Chospat egponses soree iy inferm rhe psge peagram of qarmai nr abnoners enrditions concerting che dAac
ez lvr eperatica There ang thres T90cs aF Q0111 espanses:

| {.onten! raspemac,
2 intrrmatinm rospomss,
3. Huffor disposicion response.

Ficurs 1-3 is a0 ceners ] summary of Lhe Tuncaons serformed by the DAWY L L comeoaned Sceepuzies slousluce,
These commands and responses are dizcussed nodetan] in Chaper X

1.7 PROTQCOL SUTTORT )

I DY 1L punt-te-point aond peclupoiol setworks, 1 wesssaae st Detecen oodos aoc vocder coronl
ol the Tipital Do Coreocomicaiions besseae Protpos] (ODCKIY AT aspocts of DEAME praccssing are
hardled by the DMWY L pucreecde, Bessags Randling at the vsee-peogram level anly invehres 22rting up
* il bulTers dueion wanseiil epcresiong and secepding data fram che MY ducing raec’ve nperatinme,

1-5




[51-11
USLA PROGRARM

LUSER
FROGAAR

TRARSYIT

MOTIFY FaILURE

1 E YR
Dk

USER
FR1&. VERIFIES
INTER™MAL
Jads,

SE[ MCIIF QOF HALF -

UR FLIL =131 PLEY,
ESTAGLISH S 1IATIODN

A5 POINT-TO-PLINI
MODE DR MULTIFDIM
COMT=OL dR TRIEUTARY
STATION

)

ESTABLISH THIRLTASIZE,
55" LSER GFFIKER
PARSKF IFRE, (M &l s
FHITCD STARTLP

b

AS51GEM TRAMSKIT
AMND
RECEIVE 2L'FFERE

LERN PROCGEAW (SEUTES
CCHOMSDLES SSS8 CONTIDL
COAAMASD TO MASTOR
CLEAR DWALT T

SUCTEESUL
LT LN

LSER PROFAAMN ISELLS
MoOs DESNTTIGH
cAd A D

LEER FROGAAM JEFEY
CONTROE COodaNay

LEER PRLGGRAY (S5L0E
BUFEDT ADDRESS -~
CHAACTOR COLAT
CEAMANOS

HECEIVE

}

1

THE 1AW ==2R0RWE T4= =M1
TAYEMIT MFSSAEE FLIMCTICINS
1. CRESTF IITICRM S 0 R SEAGE

HELIIE RS
FOGFNFRATF MESSAlE &N
HFGIIFKE <HOS
doISaEMN M ESSARES

Tl

“1iC CRIY11 BEHEC=ME TEE RSO S
SECLIVE MCSSAGE FUMCTIOMNS:
1. PRGCCSE ACCGENE FEADESS
Z. CHECK CRC':
3 ACKROW _CDOGE 1ACK! PROPERLY
ECOCIYEE MESSANES
£ MERSL GF SR NDAWWLEDGE |BAK)
FHE(IMEUIE L SECCIYLE WESZAGEE

Fagwre 1-2

!

TIHE GYv11 PEE=IHRE THE FOGLLOW G
MESSASE TAASFIC COMTHCL FLRDCTICSRS:
. MESSACE SECUSMCIMG

. EAROS AZCTAD MG AME REACIETIMNG
L ARLTOCO. SUPFERT

. LINE, KlARATZTEREM |

= ld b3 =

LA IENUIES SUFFER

S EPOEITIY RESPINEES
CONTADL RESPOWSELY AND
ST ORAATIOSY PESFONSSY

AL i
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Theee are oo Ble steusluce consivauils oo omessepes ranscutled ur recerced over 13WY D1 noowneks;
hersever, the maxioan daa message leaoh allowsd i@ 16,333 byies, Also, Lhere ame ne restriccions as o
the tvpe of data cransmcted o poocived voder DDOCMP sioce all dela s ransmoiited and received in
tranapareat form.

There are basically three rypes of IR IY messapes: the dan stessage. Lhe vonlee] messume, and the
maintenance messape {refer alsnoo Appendiz A for sdditional iaforoaiicad oo DOCMP).

1.L1 Data Messapas

DTHCAM P duty messapes songist of twa pares: the message header and she massage bods, The header
cumsizly of eaphl bytes of comerol inforocion neccessry far ewcczsstul transondssion of e message.
Tmcluded in lhese eiph byles = the bluck-chisck cownt MCC) far che header, the by connt of the mesape
budy, and e iributary sddress. The header wisu containg wan comtral bitg; ane that indicates posvo-
cluoniealion aller Uue messege, wod une bat conteals e tumaround. The messape hedy ennsists of the
meszage and ¢ BCC [or the message. Bolk DOC chumuelere sre osed by the DMY11 10 walidate messages
o8 they ame received.

The header is assembBled Dy be DAY L and feansiiied wils Ui enessues budy Lo Girnn che dats messaes.
The recciving MY L1 vecs 1he Deader v verily the address cod ensure that Lhe messape wrecsived in the
enrreey Axquence, The header is also used 10 dewerisioe e purober of byeles L Lransler b the wser
program. The header i disgarded when the messans s successiully pessed Lo the user proeran.

1.7.2 Controd Vessames

Control massages are usad oo manage mezsape aftic, They arc ciabil-bwle DDCRMP meeape. which are
paiacd hetwaon concrol &nd cribueany staciong undee sole aonteal of the DMY 1L Two exconples of control
misisares wre scknowledoe (ACKY and negative acknoelpdge (MA KD, ACK: Indiciie succeslul receplion
of messeges while WA Ks indicate unspeocseil receptinn. Contral mcezages jn mullipod also centain he
address Cield to identily che tribucare s which che massapa i sant or reoc™ved oo,

L73  MMuintenasnee Mossages

Under DDCMFP, o DMVITL has two dity transfer modes: the TP menosrate, and (e DDOCME
rriainlenane slate. Tn the ron sleds @ DMWY receives and transmits dam rcsasges. In the mainenanes
slule. @ DMWY 2 recetves and transmils ooy maitlendnoe mousy ooy, A maintznance message is formatied
oty Jibe o date oessapee. TUs Corened by an sight-bete header folinwed be a variasbla lengeh mcesagg
by, The cooleol of the body s delerrmined by Lhe oser oropram. Mainoenanee toossages may cnnsist of;
L) oparaing vor diancelic progrums cassooilled by Che conlrol setion for down-lne leadine intn the 2P
af a specifved Lbulaey, or 20 o pocion of he conlenls of a Inbeeare™ OPFL memury sy regquestad by the
sandeo] stalion, The eoquest ol o mlocmation =oaso headled by o mainlenance massqne,

L GENERAL SI'ECITICATIONS
Enviranmemal, clecivied, and peclurmance specileatione- Tor all IDMYT1T eonfigarations are Listed w
Sections LA L theouph 133

1851 Eovirommental Specificativos
The 3% 11 iz desigrad 1o eperale inoa cluss © eavironmmezl by specifisd Dy 200 511102 (zyrcaded).

- Chpcrating, Temperatun FRCAUT) b A0RC (1225
- Relative Humidity LG Lo S0 with a meimum wet belb empera-

toe o 28°C {527F) und 4 mimimmom dew paint
23T
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142 Electrieal Specificadions
The DAY L reguices lhe Tellowing wolmges from the TE1-11 bus Tor proper apeeation.

Cplivn ¥oltage

[AV 11-A BF, FP 12V ardT A
P12V @ 0350 A

Y110 +3V i 44 A
+12 Vg 0260 A

A 12 Y 8 230 mA required by the level canversinn Ingic for beth versions s peneruled off tne +12 Y by
¥ swiching inver ler, :

1.5.3  Perfuocmuney Specillcatans
Perlormmance perawne lees ave as follows;

- Ciperaling, mada Tull- or leadl-<Tuplex

- Daca formac Svechwonens 00K
- [3at3 ratcy Lipua 56K by

- Tributaries supported Tpo 12

A1 15 ey be connected o DMPLLsABAMY 115, DWMETTA, IO 5, and any otbee synsbrenns
contrnler Tamming DRCMEP prococul.

1-#
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CHAPTER 2
INSTALLATION

1IN TROICTTON

T'his chepler provides all the informeaticn peceseany Lor 2 suecesstul installation and smheeguent checlont
of the DMYLL Tncluded sreelructions Lor uapacking aad irzpection, preinstallation, imeeallation, ancd
verficution ol upsration.,

2.2 UNFACKING AND INSIPECTION

The DBMYIL i packaged acoording v commerziz! packing practices. When unpacking, remuees all
paching material and check (he cquipment againge che packing lst. Inapece all parts and cerefully s pecl
e medule for ceacks. loozz componcnts, and separmations o Lhe eleched pulbe, Report dumagpes or
sloriapes Lo 10 shippor and nority the IH0ICTAL Topriser lalive.

23 INSTALLATION CONSIIERATLIONS
Inatallation of the 2% v 10 mocrucontrollerJne wnil subeysten should be Gone do twese pbiascs:

& Fhase 1 = Presmstallation consiéeralions
Yerly system cequirecneuls, 3¢50 placcment, and corfiguration raquirsments.

Nelwosk wopolopy citaer

For spollipoun actwarcs it i8 ahsahrely necessary oo know the configuracen of the TAF1L
(Lat g contmd feibatary, HIX, FNX, ard sooonp locatona of febitaries (s Swddress), wnd
wlhers i b poywork they are eonazeted (contrel, el 137, Imin s, Tob 2081 ur el
Laubleshsacing will e cxtremely ditficult.

» Mhase 11— sicrneamorallar e anit ineed lansn

Configwre, imstell, Aand verle the microcentreller line woit owedole i e aoprapeials
dinEnasriog,

o Phase TIT - DYMY I svelem tesling

Yerify the DBY L] miceoprocsssor subsssiom apeeation wirth the forcrion:] diagmestice and

s BN @Xersiser [rogTiie.

2.4 PREINSTALLATION COMNSIDERATIINS

Tl Colloweing should g eongidared seiar i erdering a MY 11 commanications mterfaiz 5 ensure Uil
Ltz svstom can acespt the 1BV 1T aad chat ir can ke installed correctly. Lhe stems ~houlld aleo be verilied
ab nslallagion 1ime :

It i= strongly ccenmmended thac- g tepoluzy diaerans be drawn al cnelaleicn looe angd madiaioed
thraugtaur che lite of the instelacion, Digure 2-1 ~hows o loce] nelaerk lopelesy and Fugees 2-2 shaws o
romots network togaalogmy,
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Table 2-1  Tvpical Host Options of 1 Bell 2084 Data Set (480 h's)
Full-Duplex Crperaticn

Ihats Scl Optivos

" NEC Reenmmendud Seftmgs

Transmiller LDOE
Curries conlrol

Request-to-send opore tion in
canlinunes carrisr mode

e secansd holdover al
repeiver on line dropoeuls

Mow sync-oplian o suelch
recoiver clhick

I hate sel ceady lead cpiion
for anziug Teopbeck wsling
by duly terminal

Tuva wel {Intcenal)
Beilihed

Huilged

Mar prosdad

Saob esed = NS s sloapped OFF
within the duwla el

O i O when e AL Letion (oo

i~ Cepressed

Beil 2084 is 5 trademark of Westeon Bles Lo,

Tahle 2-2  Twpival Tribwiiry {Jp;rimli of 2 Hell 20647 Duda Sci (4800 b,/5)

Full-uplex Operation

Ixira Ser Options

LEC Becommendad Settings

Transmitter tuning
e contron

Regues-to-send wperation w
Comtimis Sdrrier s

Cine second beoldoszr al
recetver wn e dropoues

W swne-nprian wsaquelch
i ooy

Dt st raady lzad apticn
Ter analag weplnck tesbme
T dara terminal

[¥ata ser (internal)
Swirched (355 me CALT deluy)

Switched (2 me L5 O CB delay: 0-33
me deperding v distanced M55

Milul pruvided
Kol uzed - I i3 srrapeed O
wilin the dats s

€0 js O when the Al Dutzon Coanly)
i85 repressed




Fhe tapalagy divgram showld provcda the fodlawing wdormaao.

Cable routinge - Show the aclual physical lostinn of the cable rougl aml
mdkcels any equiprient which might canze nlecference
auch s o Moruy moum,

Blachine tvpe Indieate whether the CPU e a0 PTAP-11/23, P11 770,
FIP-11734, WAX-LL/TED, arl su Terth. 1T he natarark
enuld cnnsigt of o midiuee of DML and MY 1)

Type nf siavicn - Indicare i the station 73 a4 conteol or tribulury ~tation.
Flhiysical address - DAY wdddrowy can ranpe “rom 1-255
[ucation - - Indicate by moom mber or azhere appeapiale means, che

avloal phesweel locacien of the aguipreol,
Mude name - The meune wiver Le Lhe tribeeary if applizalic,

Dperaling syswern and

VLI The e of the sullwere opersciter syercmm s1ch as BRSX-
1M w32

DEC el version ECnet softwaes vereion such as DECnet-116 ¥ 3.0,

Transmin and receive Show traamit and receive loss. Depicl end nodes =ad

show termination, 1Y a patch pooel 35 oeed, indicate tha
line mumbers batocen paich pancls.

NOTE
The use of puich panvls aml nombering oF the lines is
recommedided.

241 Duvier Placenent
The DMYL] can be insalled inary L5117 Bas-cornpatibls buckolane such ey H9270 0n sysiems ol
contain many bigh-wpeed dircet memoey aeoess (DBLAY devices. Where 35 & probahkilicy of adveess Tuos
Lelzney. Tu help orevens wgginue this cccurenss, (e DMV L shoold be pleeed physically e*nse 1o the
proceesor, Me w resull, this gives the DR 1T a high DA priorits.
242 Systein Boguiremeaols

¢ LSIE-1T s Leading

Tha MROS3-MA ar MEREd MA precenc teo ac loads aad ene de logd w Lhe LSI1 ] bes,

- Povmcr regquiramenis

heck the mwecr swpnlvy bofore cid aler installing Lhe mictocontroilzrfine 11 1o Csu
apuiael averleading. Power requircincots are Leled in Table 2-3.

*  pierTupl prionily -

The wlecrypt priscily s priset to level four,




- Drevjig adarcss ausiEnmerl

The DMWY address resides o tbe Fleating address spuce of e LE1-11 g addresses. The
vanking assignment of the DMY L For s addres 6 24, (See Appendix B oo determine the

raper bns addross )

The selection ol e device address is secumplizled by switchpacks an the microconirelier T
wnit madule, Beler 1o Fipyees 2-3 wnd 2.4,

& [eviee veclor addeess assignmenlt

The DY L1 weetars reside i Lhe aauing weetar space ol lhe LSELL bus addresses. The
ranking assignment of the TV L. [or weotor assignments iz 46, (Sec Appendiy B

The scleetion of the veclur adiress is accomplished by a switchipack on ihe reicracantoaller/Tine
unil marhtie. Refer wo Figures 2-3 and 7-4.

IWF11 Vollage Ch

avet

Ml ximum inimum Bockplane
hModule Yollune Eating ¥ollaa Yoltape I"in
RIsiaE-%A +5 Y 4T A Fa.25 a1 sl

+12 Vi IR A +:2.64 [:.40 AL¥2
WAed-MA 43 Y 4.4 4 —5.725 150 A4l
02 % 4 0260 A — 200 11140 A2
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2.5 INSTALLATHIN
When ingtalling che DMWY I in the LRI1-11 hos-compatikle backplane, 15111 eantigaring mles moss he
Tatlnwed,

Procesd with the nstallation o Tollows by performone che followane on the slet chet will contsin the
%1% 11,

1. ¥ertlv thul the backplang voleares vre within Lhe Lilerances specifed in Teble 2-5
2. Turn svelem power OFF aml perform restslonce checle oo the buckplane volluge sourees Lo
srpund. Thi= enseres thal no shocl circuile exiel. Reler 1o Teble 223 Jor buckplane pn

T T i (] B

300 Configur the cormest device address {as determingd from Appendic By using swichpask
soltings [roon Teble 2-4

4, Configure the enrraat vecwor address (2 detzrmined o Anpendic B using swirchpack
scitiags fram Table 2-5

]

Yerife that tha switch selactalla fectures of the 1Y 17 are ccmﬁ_u_urﬂ for tha stacion baing
inaralled. mec Figare 2-5 and Palles 2-0 and 4-5

0. Imaart the appranriate madole fost connecter intn the cormees mieraenattoller fline unic ennnice-

tar Az specifisd in Table 227, Be aure to insert the tose conneceor wizh S0 17 fetehed on the
test cnmnoctar) visible Mrom the compornent sice of the module. Belfer tu [Miozes 20 and 227,

Sohematics and outlne drawines of exch sl conneclor used with he TRV 1T eoe providesd in
[ipure 2-3,

7.0 Toetull the DAY IL.
3. Turz eystenn power G,

2. Lead] and excoutc e DMY T slatic diagnostics, bive ovoc-froe passcs oft sach paey is 1he
s Tor suesessfil aperation,

(CIWIAAA S — 1%V 1T static Ingic test part 1
(CTY DA BEE = [V IT aratic looic tose parn 2
(UYL — MY 1T atatic locic tes nare 3
OV WIS — 2% Y 11 woatie Byie nost pevt 4
LY DIV EFF — 12T static logic tost part 3

10 Hernowis the modcles ternaround Less conneclor 2ad connect the approprisle cable (see Tahle 2-7
and igume 29 to the proper Bera' ™ cornecwor fon the DRV opier selec led. Refer e Table
227 T detaled mfermation on cable reqoirements snd w Tipares 2- 10 throweh 2214 Tor spstemn
cabfing conlMzruralivne.,

NOTE
When inslollioe pancl cobles T0-20863, To-20863,
or TO-20864, il 15 ioiportonl 1hat the ] be prop-
erly moumled B Uwe cenc-oiounniiog, bolklead o
cosure adequnle Eroomding,

Texrp™ i o reedewerk o7 Aers Tlecrarice




When connecting the YO-20863 cunneclur panel, verily i Lhe approepeiats modem switches on

the penel wre propecly conlfpured foc Qe opiion selecied Table 2-8 Jsig cach of these oprions -

and regjuired seilch conlowrsions.

Inleprel mudem vption: requis i o 75 ohims terminazor ba cormacted tnoeeeh receve hne
(T0-20862 punel) at each cnd of a fullduples and a aalf-duples network. Heler o Tipure 2-14
for DMV LL pemone cabling and to Fignre 2271 Far 12%% 01 o 1Y 1T lucal cabhiog.

Insers the appropriane cahlz turmaroond test coaneceor in Lhe end ol the cable. Reler o Tuble 2-
T ing the specific test connaetar. Load and execute the stalic diaenostes specilied m Sep 3
uaing the cxtornal maincenance mude selocted wo venly the modole wod ceble, Lpon abiainng a
mrinirrum af Fve ermor-Tres passes, procsec o the DRIV L svelem wst proscd g, Seotion 2.6,
[Farure 2-8 ilusloales Lhe varows el conneciogs used o e DAL
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|- | v E5E
e 18| s7qsa|os|oe|sa]se]er|sa|ar| [SENCE
f
o 183020
an 780040
oM | ay " 780080
OM 780" 00
oM 780200
oN | on 780300
oy 780400
oh an ;' 780890
oo | o I 28080
oM | ax | an 280700
an 781000
[ 1o —
oy | TN 78300
L il ] 784008
NOTE SWITCH DN FESFOMDSE TGO LOGTAL GhE Dh THE BUS
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Tahle 2-5  ¥Yector Address Seleetion
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1B 14 13 12 I 11 10 ] B 7 B I 5 ) 3 2 1 1
ofolelo I olefo 1l o fo
MA0Ed EE4 N
II'E MADEY EES ":

SWYITCH WECTOR
KN BER s8 | 57 |6 d 55 | 54 | s 400RESS

ok | on 00

O | DN (a '] 30

oM | 0N s 2D

oM | QN ON | Db IE0

O | On § OM 240

oM | OM f ON ]| 250

oM | 2N | ON | DN 3E0

oM | Ol | O | Ol | O 370

oM 430

oM L | S0

oM | 9N B30

O § O | ON a0

WOTE: SWITCH QN PRGEUSES LWG1CAL OME QN BLIS
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Tahle 2-6 DMMY11 L101 (MB0GA)ELDT {NTRESE) Switeh Helectahle Featurcy

Swvilih
FMNumber

Switelh Fasitinm
Swpich when Funckinm
N iz Fnahled

VT Funetion,Theseriplivo
when Switech i Enalded

L

7.4

MODE ENABLE 8 ah

LISNTT SNUSBIEH
FOME BEWF TN

O or OTT

ALT ANSWER {EF

PO T R-0OM OIT
RO ENABLE

REMUTE LIS (1K1
ETECTE EMARLLE

KON QT
OPCRATION

OM uz OTT
[edz applivaliie]

Tndivates thel e DMYLL meaode of opee-
waon i delined o swilches 6,7 aad &, IF
dinebled, mede of operclion must be
sullwise asslpond.

Pgfines, which DRV b perlorming Lhe
ramore oot i owu TYTT oplions are
installec: on the =ame TST-11 bue. Thos
swereh alfers the seleciion ol

[IriL Meumsber Fupn — SO
TTnie Mumcber Chig = S0OFET

Clausas the 120GY T W wesesl DT wml

waait fror moddem rendy (DERD). DR = e
imcdiewsion chat Lhe cull han bees eslab
ishod, Is seguence wllows e DY L
to wukomatics iy angwer all ioncoizg cells
ton the T8-11 cormpeler stalion. 1 a valid
INICATP messege 5 ool seceived within
A secunds elier o cotneclion 13oestale
Lisked. DTE. s dropped diaag up the
Lels pleone ).

Allows the puvwer- o 200l foaiure an che
rernules ieibulary stalion. The rade which
WL reseive e bool pequestz the host
sle.lion woelesl L pronaes MOF hnot
procedure. The BOKIT requesr is sent out
wien Lhe liesl poll mossage &ttor the
rerrale slulion’s powse-up secrenoe s
corplels.

Alows the remaze lead detect boog Tes
tueg ar 112 rerete ety sledon, Toe
host nnde srarts the booone seguence by
sparting the primecy MO boa
[aroeacdinrcs.

| hrai chree swilcloes delise 1he DRIV
swdale’s mode ol cpecdiion, al deviee
aual pmcbadi Lo Lo, 1] swileh & s sot
Lo Lhe “OFF” pastiion. Beler 1a Teble 3-32
lor o sty ol L dilferent switch posi-
Gons and tle eperacirg medas they
welie
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Table -6 DAY 11 LI0f {h‘lﬂﬂﬁ;‘l}waT (MBOSF) Switeh Selecinble Features (Conl)

Switch Pnsition

i =wincly when Function : I Y IT Funetiom/Description

“umher Mame . is Enahled hen 2witeh is Fnahled

v HICrH SPEED LEF Belecis i boud-rels Lhal e DMV
Apeales al:

HItrH SPRFIY — “(HFF — T97K hiss
AN ProHoer

AW SPERDY — "0 = 21030 by

NOTL
The doleprad modemn reguires swilch 9w e sel o
the coalbed [(“OFF™) position.

141 ITFREFALH i o OFF SOV - COTTT %052 modern imtoer-
SELFLT Nawe solecled,

COFFT - Bl R5-2532-C or R5-423-4

sl inlerfaces selecied.
KOTE
Switeh 10 is wor wsed with the bEdSd (ntencal
seedem) DY T L-A0 aptions moslule,

214




Talsle 2-T  Caldoel Kils

[ .ahiner
Kit

Deseripfion

CE-TY11-A4

. CK-DY11-AD

CK-DMVIL-AC
CK-DMY11-BA
CK-DMY ] -BR
Ch-11%WY T -HLT
Ch-1Malv 1A
[ AR AT R R P
CK-DMV1 10
CK-DMVI LT A
CK-DMYI L FB

CR-Dxw [ L-FC

Cabinat kit for 1A RS-232-C0with 32,34 em (28 dnch) eahls far PLRIE-T] 235 MW)-
RG340 pancl, H3Z3 tost conncotar, #md BOOSS-18 cable

Cabiret kic for TTA BE-202-2 with 300<% em (12 inckp cable S wicra-11 MI-
MISA3A0 panel. TT325 e connectur, and TODES-12 cuhle,

Cabinet kil for TTA BE-2532-C wilh 7820 cm O30 nch) cable Tor POP-11/25 I

TO-20565-00 pooel, T1223 teel connecior, aml BECRES-2T cable

Cabiret ki Lor V.35 witl 3333 con 020 jneh) cabsle Jur PDP-1 1 2225 T0-20864-00
pewiel, TT3250 Leal codpecior, and BOORS LK and BOLITE cables

Cabiney kil foe V.23 wila 3048 cas (12 wel) cable Tew Miceo-11 TO-20864-00
pancl, H3220 lest coroeetor, and BOCORS-12 qnd BOLYE cables,

Crabviret ki tor %, 35 weith 76,20 cim {30 inch) cable Yor T2 523+ T0- 208 5400
pancl, HAZE0 tear enrncetar, and BOOMS-F and BOTYE calbles

Cabinet kit for iccegral moderm with 33,534 em (21 inck} eahlz tar FOE-11/238
208000 punal, HASAE and HKET sast connoctors, aad Tr=182540-1 K cahle.

Caubinet kit for intogral =ocem wich 30038 cm (12 inch) cabla for Mizro-11 71
20562410 pancl, HESGR and HREST teat earneetory, and TO-TH250-12 cubla.

Cabnel kil Tor iotegmal mcdem with 76,20 om O30 inch) cable for FIXE-11,/230
M-208RZ-00 punel, HA3R% and HEEM) wst connectors and TO-182511-21 cable.

Cabnel kil fur BEA25-A7439 with 2334 cm (21 nch) cable Tor PIDF-11/258
T0-20864-00 peoel, TT2251 tesl connector and HCERS-1TK cable.

Cabinet kiU lor B3-423-A44% wlh 30046 coo (L2 inchd cable Tur Micro-1 T0-
20860300 punel. TIZZ30 leel cunmector, and. BCOSS 12 cable.

Cabier ki Coe BS-423-A724% with 7620 i (30 el cable Lew TPDE-1LA25-
T0-208604-00 peoe], 251 wst coamiecior, usd BODES-2F cuble,
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AL TIOMAINS 3201 =Hids uF 1= TREYSMIL L RF FEOR TFF 12150 Tal LS.

AR
Figwre 2-14 Toll-Duples Muoltipuinl M evsack (Contral Sations loser Mode)
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Fable Z-83  Swilch Fusction Scitings oo TO=20863 Mol lor RS=232-C Interlnce
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12 5 [ oM | on | on o | oon | oaw | on | ew | ow | sHa | ssp [ s
1 T ok | ad | oaw oo | oM oM [ oo | oon | oan | ook w | o&r | 114
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IE 216 ] (L] ZH | o117
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TEVITIIH BRFFRENCE DES IGMNATICYS REFCR TS SWITCHES 1 THAZUGH 5.6 THADUCH 120 11 THASUGH 15 AND 18
IHRLILIGH A0 OF 2w TCHFACKS 1. 52, 53, AMD 54, RCSPOCTWIJY, ON FART MO, 70-20333 PAREL (SEE FIGURE 2-143).




T DMYIT SYSTEY] TESTIIG
The final wten in the installacion of 2 1% Y 11 subsyapem is to exorcizz tha IPMY 11 as: 17 ¢ uniz on the 1 51-
1T by, ancd 27 link inow commuonicycions network.

201 Funetieoal Diamnostie Testing

Ensece Lhal the specilic cable lumaround test sonmector Tor Lhe selecied DMWY L oplion 1 5011 instellsd at
Lhes end of the cable. Towd and execute Lhe DAY [uncoons] dapenoelics with che siiernol mode sslecied.
Upon ebfaimionge o rrumicoum of Nve erruc-Mmee end passes, procesd o Seclien 2.8.2.

.62 DLEC/X11 System Exorciser

The DEC/X ] sielem exerciser Tor the DMY LT con be oun iz Lo BalDemar aperuliog, ooesdes, mtertal aod
exlecoal. The urtecmal mode seleciz eler LEE-11 bos actieiy, The extermol mods requizes (et e specilic
mcklertt 1esl comector be mistalled at the end ol The cable. This 53 the pecforesd nuode of aperalion, Theee
are 1o DECAL] nuodules Do the DMY LT DMD* and DME*,

2.6.5  Flual Cable Coannections

The final step in the installation process is ooorenen che MY 11 1o itz normal cable connactians, cither fa
the apprapriate mndem ar fa the distribution panci, Tha Y11 syaiem ca'aling divgrams in 19@ares 2-10
through 2-14 have heen inclinded t help show nverall cahling for che wrioos 2% 01-206 ontions.
Referenees ta specificd locations of the warions fost connectary duritg disgrostic teseing ane alin fneloded.
After the cabley wre sonmected to the spproprate modern ot distribution panel, it i sogeested that che data
cormmmamicatioms ok test program (LT e exereised.

264 DMY11 Link Testing

The T¥ 11 van be exercised over o sommunicebons nk by the dela cummunmicaliong hnk est IUEL'T'I-
Tt is suezrested that DCLT be confeored 40 ren firston a ceble test conmector end then on o rooodem wilth
Lhe maudem analoe oupback wesl Neature selecied (6 che odem nclodes s Teature), Mesl e cverul]
cummuemicaliuns hnk shueld be exerased with Lhe cernoie compuler svsiem hal cunlaine o DML
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CHAPTER 3
COMMAND ANID RESPONSE STRUCTURES

31 INTRODINUCTLION

This chapter defines DMV L] command and response formats in all necessury detwil. cnd describes all
programming sequences relgvant to DM Y11 operation in the aetwerk enviconeent, The CSR commund
slruciure and formuat of input commands and output responses, as well as dota pord descriplions, ore
descnbed in detal. Dhscussions include speciel programming teshniques. uscr access 0 maintelince
tode, ad wser interpreluton of stelus/error reporting.

32 CONMAND STRUCTURE

The DMV command sel 8 structured g Iwo calepories, inpul cummands and outpur tesnonses,
Bricf avervicws of inpot conunands and culpul responses. including commund codes end the hand-
shuking roguircments, arc provided in this scotion,

Transfer af control =nd status information betwseen the maia MU resident vser propeam and e
DMY1L1 iz uccomplished chrough four 16-hit sontrol and scams registers (USRS Input conumands are
igaued 1u Lthe DMY11 by the uuer propram, and cutpuc responses are issned o the user program by the
DAL L.
MNOTH
MNarmally anly Tour C5H= are vsed, but in the 22-hit
address mode, sipht CSHs are available,

421 Contrdd and Stamus Bepisters

Four o-bit ChEs are used to teaonsker control and status information, These pegisiers are bach byie and
word addressabic. The ¢ight byres are assigned addresses in the floating address space in the [A0 poae
as fallpws:

PEXXED, 163X, 16X X2, 1AXNH, 16XX4, LONKN, 1oMXNa, and 160XHKX7T.

For discussion, thess hyte addresses are designated byte seleer O throngh 7 (BSELO theough BSELT).
BSEL10 and BSEL1L are only used in 22-bit address mode. BSEL1Z throngh BSELLY are not used by
the user DBV ] lecommand struciore und are not celemmed to in thiv docwment.

The four word addresses are the even oumbered locelions and wre designated selest 0, 2, 4, and 6
{SELD, SEL2, SEL4, and SELG). The CSR addresses are assipaed o Lhe Nuating address space. The
floating address ranking tor the DBIY 11 is 24 (See Appendix B). The relativnship between the svm-
bolic bvte and word addresses for DM Y11 C5Rs, and the acrwal TSR laveul, s shawn It Figuee 3-1.
Figurs 3-2 illustrates the ficlds in CSR bywes BSEL). BSELZ, and BSEL3 that comprise the fixed
format partion of both user-program commands and DMV 11 reaponses, This tixed format portion serv-
es to identify the command fresponse type, address of the cribucary chac the commard fresponse aoplics
o, and coordinate ewnership of the C8Rs bevaeen the DMWY and tha user program. Peeadilod hit
deseriplions of SETAQ and BSEL? ere provided in Tebles 3-1 and 3-2 respectively.

The four bytes comprising SEL4 and SELS cuntein the Melds pertinent to sacek user-prootan: commanid

and DMV 11 response, Decailed descriptiong of 1the SEL4 and SEL# [iells ure presented in Sections 3.3
through 3.4,

3-1




‘A "

BSEL- BSELC

BHSE. 3 ESEL2

BSELS ESEL4

BIELT7 B5sL5
Y Il

SELD
)
SEL&
SELE

sEL1O"™

¥TEL1D 15 OM_F USED M ZE 217 ACERESS MOJE

WE 5950
Figure 3-1 DMV1] C5Rs Byte and Ward
Symbalic Addresses
1 E k] 3 z 1 a
T 1 T
e . 1B . | BSELD
| 1 T T T T 1 -t
1 .1 BEGE : {SOMMAMD I¥PE | BEELD
BSHI 3 . IR HL LaRY .-.I.II.HEE._ iy . R e o
B ' ' ' SOR MAN 1 RES F ok SE ' HEELA
) . . . . . MCLDS | . . , 5k 3
nZELT ' ' ' ' © COR MAMNIRES Uk S5F ' ' HEELG
MCLDS cE
1 1 1 - | 1 1 & 1 1 1 1
15 14 14 12 B M o g ¥ a L 3 z i
r-nT e e
LA [ =
Fioore 3-2 Tixed and Yariuble Formets for Commands sl Beaponses
Table 3-1 SEL{D Bit Fvnctions
Bits Mume DYescriptinn
BALLD
0 laterrupt i Whazn set, Lhis Bil enebies the DMV T, upen csserting RDI ik <
Bnable 1n (1R | of BSEL2). w0 penceate an interrupt to veclor pddzess XA0
1-3 Reckrved
4 laterrupt When wet. this bit crabes the DML upon assceting RIB0) (aiz
Enable O T ol BSELZ), to goneorate snoiniecrupl 10 veetor addrass XA
{1ELY)
5 Reserved
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Table 3-* SELD Bii Funciivos {Clont)

- C AL eram——

Rit= *Jame Drescription
T Feguesl Tn This 11 ia &¢1 9% 1Re user program te regques; Access o the duta
) 2Re] ) port. o is cleared by the user program when the data purl 1= nol
recaired for further ssoing of enmmands, The wser proEran may
leave FOT ael 1T succesaive regusals for the dala port are penadizig.
BSEL
% hMuinlenance When sel. along with wesler cleae {hil 14 of SEL2), this it
Reyuesl cauzes the DMY L] oo enter the maintenanss register comcation
- soetinn of the microonde.
NOTE
Iretailed discussion of maintenance register emuls-
tinm is presented in Sectinm A8,
g-141 Baskrved
11 Drugnostic Woacn s, s b alliws diagoste progeaiss 1o cbhange 1he awads
blude ef operadon af the LMY 1L vsiog, (e e detinition eomozid
crazrride e mods saiches, Addiconally, whoo s daring 3 awads
dotividen command, 2his b canses e MY LD oo us 5ol dann
Termiral reads C7TR ),
12 Hasarved
13 Imvnlee PAOF | Invoke primacy WO nwde. When sel v une. this bil causes L
Do DikA% 11 as this mubtipoiot stalivn W cegquesl il e conel s1a-
Lion imilisle the priery MO Onaintcoanss cperalion profgenl)
ool prosedere. Lo polot-1o-poin: oclwacks, a 1P 11 having this
biv gel requests the arther station tniniziane rhe primary MOP
baol pracedurs,
NOTE
The master clear bit (hid 14Y most also e gsseried
to wse imroke PAYIDP, .
14 Moster Clear When sel, 1his bil intfializges the OMYLL The zlack g crnahlzd
aod 1he RLUIN flip-flop iz see Mazier elzar is self-clearving,
1= Fan This hit contrals mnning of the micropracesser. 1o is set by bux

imitialimatiom or master clear. When ran is cleared she micoo-
procasant hales,

i
L




Tahie 3-2 BSE12 Bit Funcilons

Hita Name Description
-2 Control /Response | These bits define the tvpe of input command or outpus responsc as fol-
Code Laws,
Bitw Dieseription
21
n o Bulfer addressscharacter count
(BRCY) command or buffar diaposi-
on (RCY gamplste] tospomse
00 Conteal command or contral re-
SPCTISC
01 Mode defimition cammand o
infarmation response
0o Bulfer disposition { RCY uansed)
Tes pOLLE
1 10 Buller address ‘character count
{3817 command o bufier dix-
pasition {X M 1T compicte) re-
SPINSE
10 Resereed
11 HufTer dispusition (sest hug ned
veknwledped) sespense
11 Buller dispesition (aar sent)
TRE PO
E 22-Bit Made This bl whes o1 indigates to the MY tha che buttor address is in
the Z3-biL ermal,
4 Ready In E BDI iz the YWY rosponse o RO, mdicaling oo the wser propram
(R} that it has control of the CSRs 1w issue o command. 1o is cleared by 1ae
kgcr program when the dula porl contains the inpue communl. Clearing
R retwrny coawrad back we the MY,
S-f Reserved
3 Rewdy Oul B3} is nsserced by Lhe DAY1L 1o indizace zhac the dula porls (SEL4
(RO and 5ELAY conlein en oulpui respanae for tae wser progeam. The vser

mropram musl clear R atter it has sead thas infesmatian, Clearing
RO reterns the OSEs to the MY 1L




3.1.2 Input Commands Overview

In genzral, iaput zommands provids the means for the vsee peogrem b assign, Teegive, 07 lransmit buf-
fere tn the 1311, Detailed field deseripiions and formarts of each inpet command are provided in
Section 3.3

Thers ars four ivpes of wpel commends that cen be ivseed to the DM YL Tor execation.

Wigroproogssor conteol/maintenance command;
ode definicion;

Control;

Bufler address fekeracter cownt.

Wil the exceplion of the micruprocsssor coneral fmainicnanse command, input cammands regoire a2
identification code in Lhe sl theee bits of BREE2 (soe Figure 3-2). These codes. which define qach
command a:d varialions of specilic commands within the command set. arce delfined in Tahble 3-2 and
listzd in Table 3-3,

MYTE .
CS5R sddresacs are expressed inoactal,

Tahle 33  Input Command Codes

[nput Comnnd Type Binary CudelBSEL2)
Eit Bil Bil -
1 : 0
Sode defimition il I i
Control | i { 1
Buller address/cheracige count : 1} ] H
(receive)
Bufter ﬂ.ﬂ_ﬂl'tisl:’l:':lﬂm Clal caunt 1 0 ¥
{transmit)

323 Dutput Responses Overview
Olulpul responsss provice o means for the DWMY1 1 to ropart various novmal and abaormal (eecer) condi-
tions concerning the dets trans(ec operetion. Three basic respangcs 2rg provided:

s Buttzr disposition;
Cantrol;
a afarmation.

The buffer dispryitint responss is used o rotwen both sed and onused buffers wo (he weer program.

The control response is uyed bo repart sreor conditinns comeerning che mizroconiralles fling wein herd-
wire, dele liak. physical link, or remote stetion, Tt also passes protecol informacion v the dser,

The infozmalion response provides informetlion reqeested by u conlrel command from the vser pro-
Eram.




33 DMVIL INPUT CORMMANDS

This section provides detailed deseriptions of each inpy. command. Cammend formats and data purl
usapes are llustrated and defined. User-program exconsion requirsments, sommand variables, and ac-
tiof: takan by the AV in cesponse to commands are discussed.

3,11 DMicroprocessor Control /Maintenance Command

This singie byte command has two functions; o inivalize end cavse the MY 11 o siarl cunmng, and to
causc entry into the microcode maintenance loop when the maintenanee request bil 15 sel. Ac starc-up
titne under narmal operating conditions, this is the [irst command issued by the user program in order
to initislize the DMYLL,

The farmal Mot the DKY11 initialization cegister (BSEL1Y iz shown in Fipure 3.3, To st the master
clewt Bit and thershy cause entry into the DMV 11 running mode, the user program maves = byte wilh
an oc1al value of 100 to BSEL1. As a resolt, all condition-sensitive logic in the DY 11 is reset lor slari-
up, aad the start-up disgnostic i execuled, When the dizgnosiic completes satisfactorily, the run b in
BSEL] is sct to ane. This indicatss that the MY 11 is running and the microonde is execuling,

Figure 3-4 presents u flow chart deseribing how to initizhize the DMY11, A timeusl counler i 52t fo

avaid T1'|: ]jn:.iﬁ_ibili_l_-lr' ol the uaer PIogTAMm |:||:i_,-|_|_=_ n;_'a_u_ghl_ 1 an chdlcss ||'||.':-]1 in case the wlernal 'ﬂjﬁETIEIET'i!'-'
dogs not complets successfully,

7 § & 4 3 2 1 @
MET DI{T:J MET
BESEL1 | RLHK LA E:_:-U'yi M REL

WE-2213

Figure 3-1 Microprocessor Control /Aluinlenance
Command Farmat

3.3.2  Maode Definition Command

Funectionaliy, the mede delfinition ecmmand s wed o establish (e ticrarchy of u netwurk and 1he
characteristios of Lhe comeunications line serving thal netwaork, A3 shown in Figuce 3-3, e wode acti-
aitior commamd cemeing Lwo ficlds; the command Lype code Figld i BSELZ and the meds field in
BsElLA The mode [ield containg a onde delfining the [unction to he perlfornaed by the cammand.

With the mude detinition commund, Lhe user peogram san doesignate the DMV a8 2 control seation, 2
{eibulury i a multipaint netwark, or ag @ nade in 2 point-to-point gevwerk. I addition. che cheractee
islics (hall-duplex or Full-duples) of the physical eamamunicalions line eonnecting the network can be
delined.

The actusl mode Cield codes and the funcltions implemeneed by sach code are listed in Pable 3-5

Under nosmal operacing conditions, 1he mods definition command 38 sued hy the wser progrin At
starlup time [after the inlermal microdiagnostivs have executed suessssfully and the run bit is sec).
~etwark disempling reguices that each DMY 1L in a network issue @ moede definiton conunand taat iw
appropriate @ the mevwork, For cxample, in ¢ ball-doplex multipaing netwurk compsised solely of
MY 114

1. The nser program ul the control station izsucs a mods definilion sommund with the mode
ficld sct ar four.

pa

The wser program at cach tributary stative 85ues o mode definitiun comuomod wich the mode
steld ae 10 58,

3-b
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CHNTER
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SET M&STER
CLEAR BIT

it BEEL1
[AZEL= 11, |

SE I
TIME SUT
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T

> 0.3 5EC
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BIT SETT
[BSEL1=200, )

IAGMOETIC
ERAECIE, EXIT
TO ERRYIR
COMTIMGEMTY
zKIT TO
COMPLETE
START UP
Ao 141E

eure 5-34  Lnitializatien of the 1Y
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Ths oelwork discipline also applies 0 DMWY ]e vperating w0 podol-lo-point oelworks with other
DMWY 115, YAPT L, DBMCT s, and DME] s,

When tribucary addreszcs are snfoware assigned, the modg definition enmmand mnst he nagd at the
cunilral wnd tribotary stationy to confipere the netwark and aszign ling characteristios.

The Tuncton: peciormed by the mode delniliovn command can alse be implernenced by the mode selec-
tion swilches o the MY 1L module. The saiiches mosl be wsed Le establish oode delinition funciions
when tribwiary addresses ace swilch assigned. The swilch seliion [or performng the mede delimion
functions corrgsponds to the BSELG codes Listed in Tablc 53-4

Onee the oype of station is set, it can omly be changed hy 8 master clear or A physical charge in the
swilches. TF ehe tvpe of stalion s swilch sss-ioned, o master clear has wo affecc. However, the switchos
are vverndden when the diapnouste mode bit (bl 2 of BEET1} s sel and o mode definition command i
szued.

;B B a0z 2 1
1 5 5 q 3 1 9 Rl | 1=0] | 12l JESELD
T T T 1 T T T T o L E— ™ EEZL_2
T T T T T T T L) 1 1
BSELS REL4
} : : ; + = ' ' : ' ' - ' SkLd
BSELT MODE FIELD | BSL-E
2 ] ] ] ] ] ] ] ] ] ] ] ] SELf
1E 14 13 1% 11 1 | g T d = 4 e 2 1 o]
E e
Figure 3-5  Mode Definition Commeand ormat
‘Table 3-3 Made Fiddd Codes and Functisns
BS KL 6 Rit Line Nerwork b DMCIL-Line
Paositinns (“haracteristics Canfiguratan Compartibility!
- B
oo D0 ITull-duplex Poinl-lo-peint ey
oo 1 Full-duplex Potnl-lo-poinl Yy
n o1 0 Halt-duplcx Painl-le-peinl ™o
Do Full-duplex [ainn-le-poinl Mu
T o n Hef-duplox Croneeal 3tatiog My
I o Tull-duplex Concral SLAELQN MNiA
| TTull-duplex I'ribucary starian MNAA
1 1 1 Full<luplex Tribugary atarion ™A




333 Contral Commoand :
This command 15 the primary rmsuns of conirolling the opecalion of DY LL-mpleccenned oelwacss,
The Termal of the control soreeaned s ustrated 16 Fiauee 16

Al start-up time, e vser progeam al the DY 1L conral statien must issne anz contrnl command (es-
tahlizh tributare) tor cach tribatary address supported in che multipnine netwark, "This muose be done
atter isaning the micropraccssor control and mde definition commands. This causes Lhe mivrocodes Lo
eredce A tribetary seazus aloz ¢ 185) in the MY 11 data memuory for each wributacy 1w the nelvork.

Sinularly, the wser proetam a1 each toibutary okt sswe o control soocoiend (ss=lablisl ceibuaee) Lae
eush tributary to be esleblished al that station, This cauees o TS o b ceealed al 1hat slation Far cagh
leibusiry it esleblishes.

[ puinl-to-puint nerworks, & coolee] commind (e3iabilsh ieiburacy] st be issucd at boch stations. The
fribmrary address ficld in this case must be a onc. This resilts in the creation ol a sigle TSS structore
at cach statinn.

The MY 11 micrecade at the canoral statiaon anc al all ribulary stalione wses Lhese TSRS suracigies 10
ceordinele prulucol operaliun over Lhe network between the contcol ficibulaey pair, Lsce programs, at
the cuntrul station and al the exlabhished ribulacies, aocess These sleuctiires 1 amacin operationgl infar-
exabion sucl as:

r The qumber of messages lrupsuutled aid oesived:
&  The oumler of selection ebeeeals aod cineouss;
*  The aumber of reply fimeoats, and
- The mamhbar of wiarimas ovpes nf zrrors.
7 G 5 q | 2 1 4]
] o1 I
Lo IF1 |R=ELD
: & 5 a4 1 2 - g [0& . '
T | | | | T T ' a E TR
BSELY TRIBUTASY ADDAESS HO ROI CMD TF=E GUDE |sp 2
g 1 ] 1 1 5 1 Fl It
T T T T T T ol g T -
BSEL4
BESELS g PN CaTH, . ¢*|-__' 4
} ' ot " £ } } e
i 1 ' wigl RS 280 QECUEST KE¥ DR BGELE
A
BEELT . l ! i | l | | |ms ‘Lr:ss TEE T35 ADDRESS SELE
5 14 i13 12 11 10 |E i 7 ] ) 4 3 2 1 1]
LaTCH | ASARLE
POLLIM = oL A
ETATE ELFFER |
JHLATCH P3L |
POLLIMG EN&BILE
ETATE COM WO
BUFFERA.
FOOIL
KK add

Figure 3-6  Caontral Commaend Format




Ad e staet-up of tributary staticns having culiipls solvwars assigned teibuiary addeesses, the nser pro=
Era:m at cach station issecs as many contrel commands as thore are cstablished teibuiarics ac that node,
Hawever, in netwarks where tributary addresses are switch assigned, nnly one contral command spoci-
Feing the switch wssipned sddress s reqoired ay part of the start-up sequence. Any other nonzero tri-
butary uddress in e cemico]l commund s overndden by the switches.

The control comenaitd 15 also wsed by che wser progeodn al the conteol slatan w0 specily o unidue sl of
polling parameters for each cributary in the network,

During novrnal aperation. the gantrol station microcods can determing the poiling level of any cributary
in the netwaork and adjost the polling frequency of thaz tribucary as necossary (see Sestion 3.2,

The control command permits the wser progrem to perform @ number of sontmol functions uﬁlng the
seme command Nwrmat. In peneral, euch Munction implemented by this commund requires issoing of 4
single approprialely oemelled control command. SELS 15 used w deline 1ag verous funetiurs ol 1the
conLral command (see Fipure 3-6). Table 3-3 provides ¢ detaled descripiion of eoch Bl or Dield.

Table -5 SELS Control Command Funetions

Bit | Nume Tescriptinn
! =1 1
eq | Roquest Key @ These tive bits arc eneoded requests from the uszr program. When this field is
usgd. bits 3 through 7 musc be clearsd. Reguest keys are encoded as shown in
Tahl= 3-6.

5 | Read TSE/085 | A control commend with Lhis bie set allows the user program 10 read lwd cone
securive locations (rwo byres] of a tributary status slot (TRY) or global s1atus
slot {(355) without modifving i1,

Tha TS5 o be read ie specified in BSRIL3 and the incation wicthin the THS is
specified in bity 04 of BSELA. Motize that bit 5 s uluo yet to indicate a rsud
G&5. To read ¢ GSS locetion, BSELS 15 wero,

i When the DAY 1L receives a conteol command o read a TS or G563 Jocation.
it passes the requested information to the wser prograt intough aa Information
respanse [see Section 3.4.3% However, the requested information is placed an
an internal quene befors it is passed wo che user program. As & resule, the infor-
matian requested mey change before the user gets it. This v particularly true
for number of messages transmitted /received and selection interva’s.

& |Read and A control command wilk 1118 bit sel, allows the user program oo read and clear
Clear TSS,/G8E | specilic lecalions it a TS5 or G55,

The TS5 to be read is specified in BSELZ end the location within the TSS 15
specified in bits -4 of BSEL.6. Natice that a read end cl=ar commend bil 6 of
BSELA is also aet. This gives a buse ovtal value of 100 w which (he specific
T55 address 35 added. Ta reed and clear a G85 location, BSEL? is zera,

Only the ercor cowrter segtions of the TS5 (7-17 actal) and (G55 (1517 oetel)
can be accessed with 4 read and clear command.
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Tahle 3-5 SELG Contrel { ommand Funetions ({ont)

—_

Hit | Mame Deseription
[
Aooessing any otier locaticns resulis inoa peossdural <reor.
Yalid ocral values For BSELS fur the read and cleer functiso are Jisted halow:
Octal Yolue T5S Location
117 Tata messages cransmingd
1141 [Jata meseages reccived
111 Sclecciom intervaly
112 Data errams outboeuoril
113 Dala errums inbownd
1:4 Liszal buller ercoss
IL3 Eemcle buller ercors
ILé Belecuon limeculs
Iy Lezal and romsace reply timsaurs
Oetul ¥Yulue 55 Locatdon
113 Remane station crrors
Lla Local station crrors
L17 Flohal hoader Blackcheck and
maintenance datz blockeheck
CTTars
These errors are coverad i
detei] Secliun 5.1,
When the DMY:1 receives o conlral sortmand to read and cleara 155 or G&A5
lovation, il passes 1he requested informradon o the nser program throuph an in-
[ormelion respofse, aod then clears the losarion,
Asin the case of the cead THS/GES, the information iy pluced on un inlerral
queue and is subject to change before the user gats it Hewever, by reading and
clzaring, the vser can keep a comulative Lot
1 Wrile TSS A control command with this bitsel, apablas the user program to write into spe-

cil3¢ lecakionls 1 ot assoeidled T8 ar O,

The T&S to be writtan into is speeified in HRELS and the apecilic bocalion with-
in the TSS or €355 is specificd in bits 0-4 of BESELA. To wrile Lo a G558 loca-
tion, BSELJ 15 roro,

Motice that bit 7 of BSELE ix also zet Lo indicate o weite TSE. This gives a base
uetzl value of 200 to which the spealic TS5 addecss is added.

S
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Tahle 35 SEL6 Control Command Funckinns (€ amid

it | Name Dweseriplion
The duta o be writtan is eantained in BGECLY and BSE LS. Thees arg vigin TES
and live G55 perameers that can e oweillzn:
TS PARAMETER RaEL&
Clransmit delay tomner (XEXT) 130
L Imitial prallimgs urpency ¢ 08 wnd
aidhmg Tale (R Tor actve
5Ly Le 21
1. Initial peslling wroency 100 ol
il race 1By for inaclive
Slele 132
4. Tritel puiling uteency (0} and '
pooliinze rate (R Jer snoespunsive
sl 235
i Modata coessage cowbl (aos-inacth
and wiecsponziie e saunt
[T EST Y 24
n, Presd tomeaur cqunt CTO-IE &1
And masinwm messare connl O] 135
T Seleotian imfersal riming,
Cruncer Iin
. Hi hibling fribwzamy counter Tad
See Table 4-2 Tor details
G585 PARAMETLR BSELs
l. Munther of syne-chareciers w
prevede nomnabulliong oussages MR
2. Froser valwe For sbrewsoine
tributary Lirng sounler 1id
i Foohmg aleorithm wpdale
i mlervsl (DELTA T AR
!j 1. Pesllive rate Gor desd cribuo-
| Larics (DEATI T 23
5 Flaed polling delay  poll
el ] 237
See Table 4 3 oo details
MR
Sacmne maramerers are N-bits in lenpth, Thas, in those
caes twg parameters are indicabed. All wser ac-
cessts are on bwor byle Iundacics.
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Tahle 3-5  SKEL6& Contral < ommand FoncHans {0}

Bit

SName

Descriplion

Enable
(oot
Powy|

Drizahla
Comman Poal

Eescived

Linlacsh Pol-
ing Statc

Lalch Puoll-
ing Sate

A comtrol command with this bit sec allows o specilied ributary (BSET.2Y wo e
the common receive buffor pool, Usage of the commoen poal @5 based on 2 com-
ertum peol quots. This quata is devermined for the specified teibutary by adding
the octu] value in BSET4 wo che corrent quota, IF this resulis o a velue egual 1o
ar prealer than 377 octal, a procedural error results and the quols s cesel w
F0h, Howewver, a tributary mey be set op for unlimiced vse of the conumon peoi
by setting BSEL4 e 377, Each Lme u Inbulary uses a somman poal buffee, the
guora is decrementad by one. When Lhe quota reaches mere, the tributary i pre-
vented from using the conunon peal. e Seciion 134 Tor more detaiis on com-
maon buffer ponl.

The cummnon ool s checked first, 19 90 hafiers are available or the guots iy
2erg, or Lhe bulfer s too small, the privave regeive boffers are checked.

Aoconneal cormand with Lhis bil sel, disables the use of the camman receive
haffor paol for 1he teibutacy specilied in BSTLE.

The quors proviously cstablished for 1ais tibulury is cleared to zero.

A genteol comunand with this bit set, couses the polting statc Ievel of the cribura-
rv gddressed by BSEL3 1o go 1o the active pelling state. Control of the palling
activity for the spesitied teiburary is then returned to the polline algnrithm.

A cuntrul commurnd wdth this bit scg, sacablishes the polling slate of whe Lribula-
ry eddrexeed by BSELY. The polling stase is detcrmined by bie 0 end 1 of
BSEL4, These bils are encoded as follaw:

Bils 1 &0 Falling Srate
an Active

al Tnactive

LD Unresponsible
1] Deud




Table 3-6 Eeguest Koy Field Delinitons (€ omtrol Commginal}

Ccial
{ e

1K

0l

e

Calabiis]
Tributary

N Keyguest

eseription

his code aTlowes Lhies asuing ol o wull cowrol
ol relurning cootral of e CSE: wthe DR

MOTE

cainacd For e pur s
WO The o vsgquoesl ool

15 wsed wlhen BT s sc1 tuig thore is oo comrand rooissue [scee Sesrinn
2. 2.3], This is ctfcetivelr an ™NOP commanid.

The  canbleAdisable  comman ponl snd/or
[tch Avwndatch polling state hits in RRKLT can he

nsedh i conjuncinn wirth this request key.
I

| This ecntrnl function imidaies Lhe coealien ol e Inilatary slanes Sl

(Tmm) dacs structure. This musl be asoon

baatary caneral command lor each tributsy
Fhe tributary address s desiznated o BSE

MAYIE
In & podi-ra-paint netwark, this contrel commal,
with a triketary address of one in BSEL3,L slwould be
issved af each station o cstablish (he reguiread TS5,

The AN T has 12 availalic TS5 Blne.

taining communications over Lhe data link.

As oo oresult ol establishing ooc o mor:
DMYIL creates o glabal siatus st {0rss)
avierill stalus strociure a1 sach ararion.

KOTE
This control commued Tunetion can alsn he wsed
daring wormul eperation of 2 nlfpnint network fo
recslablish jeeviously deleted fributaries. In swech
cases, (e ribmtary address most be reeslablished
hath the cowrrd station and the pertinend dcoibobary
STaTiNN.

MNOTE
I'he  enable/disable  common  peal  and /o the
Eutchundalch polling stare his o BSELT can he
comlined with ths cord foncion in & singhs con-
trol command.

iphished Fefore sy oom-

rancd is isswed thal wses o tribolarey addecss

The uscr program at che comern: skalwm st ssue one eslebish i

suppaocled i L natsk

Ll

lach block b a4 — H-bi

Iecatinns For sroring siatus snd other informalion necessary [o0 mist-

seibnrary chdresse:. the
CThis D085 0w pern of the
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Tahle 36 Reyguest Key Field Definitions §Control Command) (Cant)

{deral
Cradc

Py ame

Preseripion

ri?

3

Nelate
Trihutary

Eoguest Bran-up
Wtate

This contend functws conoees o specilied tnbulery Mrom operacisnul
srams by climinating i3 associgled TS5, Prior woissuing this cum-
mand, the wacr program st Fficsd ball e ceibalaee beims deleled
[Soo regquest key O3 (rogucst halc srace]]. The TSS can ooly Be s
Lablished by using #n establish ribotare funetion. Gl 12 addresses
ey b exlablished gl any one ome.

This contral funsticn uuializes 1he desipoawed TES and iniiales the
MM start-up sequence for that cribmtary BREL Y specilies (he -
buzury address. Heguest start-up soite st only oo oissned 10 et
tamew thut are in che halt staces.

When (he stact-up seguence s cowpleled, the MY nelilies Lhe
Bacl program by issuing a <ooliol response. When (his responze (oun
state) i3 roceived Ty the vser peograams ol e Lributary and sootral
station, measage tratfic can Dogin Dotwoon thess vwo slalions faes
Table 3-7).

MOTE

The ewnble/disable  comuon poel  odoc (e
Intch/mdatch polling seake bits in BSELT can be
combimed with this condrol fanction in a single con-
tral command.

Request. Meinl
SLale

I'he

This control function places the tribuzary designated by BSELS into
the DTICKP maintonanee state.

A Inbulery pluced 1n Lhe mainlensnees ~tate can only tranamin and re-
celve nalendnce messages, Bolh Lhe coatrol stacon and trilmtare
mman =3 the mallenanee slale o urder for maintenanecs message
traffic to ooour,

The maimenanss stawe wmnst ooly be ssved 10 deibucacics 1hat arein
The: halt atats,

NOTL
enmahledisahle coomnosn pool  and/er  the

latch ‘unlatch polling state bits in BSELT cun be
cumbined with this control function in a single con-

irol vommand.
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Table 3 Ruoyuesl Key Field j}n;-ﬁni'rin.m (Cantrel Cnmmand? (Conl)

Oetal
Cimle Bvame Idescription
(5 Bequest Halt This cenicul Tuaction places the ribulary designated by BSELS mw
mraie the DDCMPE balo state. AL outstanding buflees are retummed.
Wi 7 fribucaey is halted at e control srarion, the ribulaey is no
ienger polled. When a tilulooy i halted by its ewn wser p2eg-am, it
aa lonper respunds v polling.
The TSS Tor the Lalled tribctary remaine unchanped &t korh the con-
tred wed toibutaey ssations The haliel ribulaey @an be restaried by
auing A ;eqUest ArAre-ip stale centeal Sorunasd.
SNOTE
The hull stare way also be wsed on o global basis to
reborn all commnn pocl buffers. This @5 aceom-
plishesd by wsing s tribulury address of zero in
BSEL2Y when issuing (he request halt state.
Trihwtaries must oot e using the cnmman poul wlen
this fumction is ssued. H the commaon pool is Dy mse,
a procedural error of 136 is generuled (see Fable 3-
.
0 Write MModem This sontral Tunelen permics the sser pregram 1o write the conteats ul
Conlrol HSET4 inle the DY 1L vodem regisier, (See Appeadizc G
21 Becad Madem This contrm. funclion cauess the 1IMY 1T o read e modam repisler
Congrn’ ' and pass chis inforcwtion 9 the uses orugeen thmgh Skl by ey
ot an infermation respanze. (Hee Appendis O]

MOTE
Request key codes 517 and 22-37 are reserved.

134  Huffer Address / Chacacter Coant {BA AU Command
This command pruvides the user programs et auth the voteal station and tribitanes wih the means tn

As5ien, transeoit, and receiw s,

‘I'he Fermat Tur 1hig command is shown in Fiaure 3-7 sete that ke cenunand Fas teo forme e Licilinete
sepurule mandgemant of crunsmit and ceceive buffers. These two Lorms 2re dustinguished by ohe type
sode i BSELZ. A type code of zeno is nsed toallncate receive DUiTers and & type cede el four s wsed
allecate rransmit buflers.

The tributaey address is specified by BSE1.3 and the bulTer address i conleined jn 5.4 ana bils 14
and 13 of SELA. The remaining 14 bits of SELE suain the chamacler cowil in positive Tilslion A
character cnunt of xens 15 1llegal,
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In addition o allocating reocivg and fransmit boffers, che bulTer sddress fcharacoer count command 1
wsed oooallocate comumnn reseive huffors by specilyine a rioutary wldress of ceco in BETLS. Thewe
bulTers cun snly be wied by tribucaries sothoreed to Jdo 2o by he enable comeoon poot bal of @ conloc]
vorcereamil.,

Wlen lhe user proscam hue o csssaee Lo ironsonl i0mlorms 1776 DMY L] a7 the'siee and add -ess of the
mcssane buffer. T is dooe by 1o butter addressschavactor connt eommand on a one poffer per con-
mand hazis, A teibwiary addeess of 7ern when assigning transmit buffers resolts inos procedoral ermor.

When the user program is receiving mewsapes, icassiuns receive boflers un g one boller per cozznend
busis wiimy the bulTer wddressscharzcler count cormemand. These Bollers oy e b the cosoooe pacl of
bullers or be privele boflers. Tech BAACE command vied 10 assign o butter 10 be the cosmor pond
nausl coulidn o eero in BEELS. Allbeogl this eomind as3gns hufters taoa enmrenn poal, acoal allocs-
1ion 05 peelormed 1aecsgi te conteel command hy enabling gcecss to the comman ool on a per oributa-
“¥ hasis.

¥ li 5 4 | 3 1 J

T 1 T T
~ . Rl E . IEI SELO
T E- L] 8 o 2 | [ ] L 1=Q i L i E R
ESELA 1 | TRIALTA%Y ADDRESS | I AGL ' 2D | EMDTVES |BSELD
L L [ L I L L L " IC':JDEI*: ".;-I-I':l
OSELS ' " BLFFER ADDRESS ' " BLAFER AODRESS IhsEia
| HIH BYTE , . . LU BYTE . SELS
nepLyd B | B " CHARACTER COUMT i CHERALTER COUNT OSELE
17 {18 . HIGH 513 BITE . . . | Loy BYTE . : 2ELE
i 14 1% 12 11 1z @ B 7 G T 4 3 ] 1 0
3 BIT ADDAESS MODOC
R 141
7 E g a 3 2 1 f
' . ,
0l I£0 T (=TT
7 Ej E - 3 z - H| , .
T T y T 1 T T i xapm 1:MI0 1 ¥PE AL
BSELS IRIZUTARY AMNHEGE ACD RO IMODE] e g:iz
e e i G S — : 1] —
HSELS BUITER 4DOAZSS BUITLR ACCRESS HIF14
| HIGH BYTE . ) . (LW BYTE . . SELG
BSELT| - UNUSED —— | UHUSED SLS ADDAESS BTS 16-21 2";"'5[[;5
N ! ! " x 1 3 1 " ' 1 b
CHARASTER COUNT CHARACTER COURT i BSEL1A
gSELT "'”“IEED HIGH SIX BITS ) | LOW BYTE . . SIL1O
15 124 13 42 11 ‘0 @ 3 7 B 3 4 3 2 1 0
%2 BIT ADDAESS MODE
*TYPE CADES
SLFFER ADDRES S/ CHARACTER COUNT COMMARND « RECEIVE = D00
BUFFER aRRREES' CHARALTER COLNT COMMAND - TRANSMIT = 100
ME-2212

Fipure 3-7  Buoller Addeess/ Chacaeter Cownr Cnmmand Fonmac
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[n muliipoint nerworks, user programs at bath the control and tribulacy stelions cen hangle allocation
af receive buffers in two wavs:

2%}

The first method involves the allecation of receive buffers from & commen poul of ‘bullecs.
With the sommon buffer pool cnabled, rocoive buffers are assigned o the poul throupgh the
huffer addecss/character count command on the besis of ane bulfer for eech command is-
sied, Each buffor address/cheracier count commund wsed 1o assigo o befTer 1o the ammon
ool Tust contgin a zero in BSELA. Althouph this command assigns buffecs 1o a sommaon
moal, woturl allocation to a tribotary 3 dene throwgh the conueol cenumand by cnabling 2ecess
to the ponl and sssipning gquotss (see Table 3-5)

En the secend mechod, the uscs peogeam can directly alineace private reccive buffers besed on
anticipaled message reaftic vsing onc tudffer address/character cnunt commend for each pri-
vare buttar allocatcd, In this concext, & private hufer s defined as a receive buffer oseipned
to @ apacific tribucary for i cxelusive e, and in el cases the address of that tnbulary must
b in BSELI of the assigning command.

Frivate butters and buflers trom & somumar panl ga1 be wsed jeintly at cuntrol und Leabuary salons 10
a multipning nevwork. Under these cireumscancey, the advanieges provided by Dol o lbhods are avail-
able L the wier program.

Private butfors can be sor for waarcicipated masseges snd for abnormully larpe messapes.

The preceding mlurmation imvolved slandacd 18-bil addreessing. TIowever, the DMV 1] pay olso ope:-
vle in 22.bil wddressing ode, The DAY L] allows the sollwace e sel Chee 22-0010 address imede ol apers
glien. The bil wdicatiope 22-0i0 #ddress mode 5 s¢1 by 1he user pragran as pact of 2 coinmand wlen
s uing Lol or recerve belTers wooche DMV LL The slatc of 1his bit is retawed 1o ndizaw w the
DAY e pumber of bis in e butfer address

34 DMY 1 OITPUT RESPONSES
The DMYTT microvude has g 260 of theee responses 11 con vse L el seply Lo Uzer-program carm-
mands or 10 inform the wser prograom of ecear condilons, Thess responzes arg

Buller disposiiion responss;
Canral responss;
InEamation respnnse.

Ay with inpul comeends, each oulpet rosponss is identificd by 3 typocode in kits 7ern, one, and twn af

BSLL2.

NOTE
Io mllipeint nerworks, each respomie issued con-
talus {in BSEL3) the address of the iributary thal
Telates tn the respemse. Howerer. in poinl-lo-poiod
nebworks, equiralent respomses always conlain o one

im BHFTA.
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34.1  Rutfer Disposifion Hesponse

I his respsnae 5 msed to recwrn both wsed and unwsed belTers v Lhe wser program, Tioure 3-8 shows Lhe
Turmat of this respunse and idenlifies che Dve melhuds of cessage Jpostos i BSEL2, BSEL2 bits
cere e, amd Two are socoded us [ellows:

Hitl Hit ] Hitlh - Buoffer Disposilion

0 [ H F:evcive hffer complate

0 | | Fecerve buffer unuscd

I {4 [} Trensmit bulTer conyplete

1 I el Trinsmil bulTer senl bul not scknowledged
1 1 i Tramtsol buller nol seul

Receive Bulfar Complete — When a massage o received snocessfully and stored in the aseipned main
mamary huffer, the MY microcnde notifies the wser progrem by ssoing o bolTer disposilion re-
sponse with 4 type onde of U000, Trat in the receive bulTer i nol calid wnil such o sespense s sseed.
This respunse 1s tzsued Tor both commen poul end privele bulTers.

Reecive Buffer Unused - When the protecol Dor o specilicd wibaaey 38 balted, the DMY LT autemat-
wally celurns all associaled private ceceive bullers 1o ihe user progeain. To Ao this the YWY 11 k3003 3
buttcr dispastiion ecepense with a Uepe eode of 0L for cach apstanding tutfer heid by tha speeified
tributary. This periains e peivace bulfees only.

7 B F a 3 1 a
I I I T
; B 5 4 4 . ' o | P . ED . | 1E |esEL
| r . T T I T ' MO TVPE 25ELZ
BSELE TRIBLTARY RO RO
. , IBUTARY ADDRESS . . cope* e Lo
BEELS ' BUFFER ADDRESS ! " HUSFER ADORESS ' BSELY
 HIGH BYTE : : i : .  LOW BYTE : : SE.4
eELT b B4 | BiA | CHARACTER COUNT ; CHARACTER COUMT BSELE
17 | 18 HIGH EIX BITE | , ; , , . LOW EYTE . , SELA

12 14 13 1z 1 1D 3 E 7 = B < = z * G
“d BIT ADDAESS WIQ0E

K- RA2
7 & B 4 3 3 1 @
1 T T
: 5 5 4 3 2 1 g |hw . IEQ . el [asELo
 mamitamy Amnoeas ) 3BTl cmo Ty |ese:
BSELS TRIAUTARY ADGRESE | oo | AT [MDDE -SEL
R S S E— — | I— _ HEEL sE2
BSELE BUFFER A0DRESS | BUFEER ADDRZSS 35EL4
HIGH BVTE LOW BYTE SEL4
!' L) T = } : } : & 1 } +
e e BSELS
BseL? |- UNUSED = UNJSED BUS ADDRESS BI75 18-21 cris
1 1 L I 1 I 1 L ! L L I
1 1 ] t 1 t T T T
CHARACTER COUNT CHARALTER COUNT BSELTT
BRELTI| MnLsED HIGH SIKEITE L ww BvTe, |sece
15 12 1d 12 11 1 @9 & * & & £ % & G
22 BIT ADDRESS W03S
* BUFFER DISPOSTICK AESPONSE TYPE CODES:
1. RECEIVE BUFFER COMWPLETE = 000
2. RECEIVE BUFFES UNUSED = 011
3. TRANSMIT BUFFER COMPLETE = 100
4, TRANSMIT BUFFER SENT NO™ ACK'd =110
5. TRANSMIT BUFFER MOT SENT = 111
w:-fhF

Figure 3-8  Buffer Disposition Response [ormat
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The BMYIL returne ]l comason pocl butfers if the user pragram issues @ regoest hal state coalrol
commend with a Lributary address of zere, When all comman poal bulfers are relurnel, the DKV
issues wil information vesponse indigacing that the process iy Minished.

Transmit Buffer Compiete — When a messugs s tranemilled socoessully, the TRIY 1L notifics the uscr
program by issuing a buffer disposition response with o 1vpe code af 10D, Swvesgssiul trapsmission
means that the receiving stution hes scknowledped receipt of the message.

Transmit Boffer Sent But Noi Ackavwledged - When the prowacal for a speeified tributery is huluel, the
DMY 11 aulomatically returng all transmic buffors curroncly heoing processed by that tributury o the
user progeam, To do this, the miceosnds isswes a buffer disphsition responye with a Lyoe code ef L0 Loz
each buffer sent bur not acknowledged,

WOTE

Jring protocel operation, sfier seven unocKnow-
ledged trunsmissions of g messapre occur. Le teans-
mit throshold error is cxeeeded nnd the DAY is-
sucs 4 eoolrel response Indicadng this ereor (see
Section 1.4.2). The DRIV 1] contiowes to retransmit
the message and responsibilicy for terminzting the
transmission helongs fo fie user program.

Transmit Buffer Mot Sent — 1IMY 11 maintains a gueos of bulTers 1o be cruosoitied Doz each ibutary
address gatablished in the nerwork. When the protoco] fur @ piven Lributary 6 badeed, the DMY1T re-
twens all onused buffors in the associated quews to the wsec prograco. To do chis, the TaDMY ] issucs a
buffer disposition response with @ type code of 111 Jor exch weansmil buffer remaining in the quane.

The orther CSRe used by the buller disposition response are BSELI, SHLE, and Sk16. The function of
thess C5K o s ay Foflomes:

s BSEL2Yzpecilies the teiburary addroas arsocinted with the bufTer disposilion cospoonse.

w SCL4 and bus 14 and 15 of 3ELA concain the 138bit buller addeess for the butter being
complered or returned. For 22-bit sddress mods. bis O-3 of BSELS are usd with SEL4.

& SELGS {or SEL1Kin 22-bit address mods], biis zeeo through 13, compase  '4-hit character
caunt allowing for 1 maximum buller size of 18,383 bytes, A character count returnsd by u
buffer disposition response is desigoated in positive binary notation.

Protocol is halted for w Lribolacy in ane of thres wawvs when:
1. The wser program ssues 4 control sommend halting the wribulary.
2. A DDCMFP STET message is received while the teibatary 35 in the rmn statc.

1 A DRCMP meintenancs messafe 6 received, wemporarily halting the protocal, while recerve
buffera ate being returnsd,

142 Conico] Response

& control Tesponse 15 an unsalicited responss dssued by the DRY LD when an crror is deiected or when
protace] informaticn must be passed to the wser progeam. The format for the control response = shown
in Figure 3-%, BSEL3 enntains the tributary address a2 charaster count, SHE4 and bits B threogh 13 of
SELS contain the bus address for the alTecled buffer, and BSELS indicates the type of informelien
being passed w0 the user program. Tn 22-bit addeess mode, SEL0 contains buffer address bits 16-2] and
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BSEL LG amdivutes Lke type ol informalion being pasked o the wier progras, These trpes of informal s
are wnchivated b ar ootal code and are listed in Table 227, Basicelly there are foor categarics of infor-

LI,

msbem cvenos

Table 37 Ouiput Codes (HSE.FG)

Heoaive tareshnlc arrar — This error i reporeed to che user program when the
aumber of conseoucive receive orrrs cquils soven. These receive error tepes

Messape header blockohock.

MMesnape duls bleckeheck,

MNAK I respanze be g DTICWP reply mesauze,
Buller lempocurily unavailable,

Baooerve messae averrun.

s hlcssage acader Jormal error.

Whor a message 1s Lod lone fog e

Fach tme the receive Lhreshold srooer s reported, the counter is resel b gero.

U=ansmit threshald errar — T his error is reported when the number of cen-
socutive trenemit errors equals seven. These tranemil errors consisl of Tour

1. A STRT messupe is transmilled bul nol wekaowledeed withio the timeaeout

2. A STACK m2ssage is transmitted bue not ackoowledeed within the

3. A NAK is repoived in tospomse W ransmission with 4 reason sode other
than REF response.

4, A data message is ransmitted buc a4 ceply was ool received within the

Luch time 2 tranamit threshold error s repocied. the transmil ercor counler is
reset to zern, eicepl when remeimng in the DDCKEP ESTET aad ASTRT

Melec: threshold crrar -1 his errar is reparted when the seleeticn interval time-

1,
2. Protaeal ewants
i, Moo leeorh eTrrs
3. Prucedural erroms
L1l
Code Cilepory Informatinn
[z P 1 Wb
Frrar
HTR
2,
)
4
3
i aveilalle buticr,
14 Metwir
Corrur
Lymes and weour when:
poriad.
timeout period,
timaaug pericd.
el B,
LI Matwark
Errnr

nut counter for A given station has timed ot seven cimes. The selsction inter-
val 15 the time allncated for a tributary to respond 0w poll o7 oo g peiat-le-
LTt Station o respond Leoa Iransmissisr.

Fach cims the selecr sheeshold <rror is reparied, the selectinm grrar cnwnigr is
reses to Ferd.
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Table 3-T Owiput Codes (BSETLS) (Conl}

el
Code

Catepory

Lonformation

fH

ma

01

02z

Pravocol
Lveent

[

Protogol
Crvenl

Prosloszol
Ewernr

Protocnl
Event

System
Event

~NOTE
Fur more Information on recelve, tHDsmil, or selac-
tlon threshold ermors, see Secton 533

Siarl message teceived while punning - This response indicartes that a
DDCMP STRT message was reccived from the station .pecilied in BSEL3
while this station wae i1 1he DDOKEP Ton state.

Im nermal operation, this message s used by o conteol slation w0 inform & -
butary that e cortrad statian has starsed proteeol opsration for that tribolary.

The slarl message is alee used 1o resyochronize the logical link belveen 4 cone
trul station and cributary. This mighl be necessary when messege reffic §s in-
Litited becanse of thresholl ercors of reccive ot transmil uverruns.

When the PDCMP STRT messags 3 received: 13 the DML respands with
start mossage received @hile rerning, and 2) the protoce] at thz tributary hales
and all ouflecs are ratt.rned,

At thiz Lime the logical link may be raslaried (request stert-up slele contral

corend},

Maiqenanes message received whilc teening (or TSTRT or ASTRET) — This
eegponse indicates that a DDOCMP maintenance messags was reccived by a
gpeeifie tributary while it was in the DDCMP run. ISTRT, or ASTRT ustuts.
This causes 1ne teibutary to notify the user program, vetern all unosed buffers
to the user acogram, and halt the protocol. The DMV then places the tei-
butury in ike maintenance state. The messags 1hat caosed thiz event iz Josl.

hMainlenance messape received whilz halved — This response indicates that a
DDCM P maintenence message was received by a speciiic eibutary while it
was halted. This places the tributary in the mainlenanss state. The message
that cuused Lhis evenr 35 Lost.

Siarl message reccived while in the maintenance stule — This response in-
dicates that & DODCMP STRT message was seceived by o specilic wributary
while it was in the =eintenanss state. No [urither aclicn is 12ken by the mero-
cade. The user program desermings what weliod 1 12ke based on this rasponie,

Trikutery polling siase cead — This responss informs the wser progrant ata
control station that the specified tributary pelling state hes gone to the dead
slate,

This respanse has ne meaning in paint-te-peint nelwerks.

22




Tulde 3=7  Owipul Codes (BSELG) (Conl}

Dredal
Cade

Caepory

Infoarnt o

24

026

(NE

Provacnl
Event

Meraenrk

{Frrar

Metlwork
Errar

Reservad

Pracedural
E-ror

Runzlale - This respunze informs the user propram at sl stations that a spe-
cifie wibutaiy bas eatered the run slate. The DWMY I moorocods issues this
FEE[URNSS A% & ICSUET 0f FOouiviog & requeil slac-up slale contrel contmend and
having complated che IPCWEP stare-up scqucoe:,

Bublling wribulary This reseonee s msued e eser proe-am toorecord che
oocurrenee of o Dabbling Lribudary. I ie only ueed by halldupoex point-tn-point
and mrlipoiin coolenl stalions,

A nahhling t~ihutary is onz which earinmes 1o crpasonl wa2d conlral sessapes
uT Metkaie headars hcy-r-m:l tha end of 8 programmable fveou: Cawebbiog wi-
bubiry cimesut counisrk.

The babbling tributary response weoa oy mdicates o malfuterion at the trans-
ik Ling stelion ar Loo sherl o peraod Tor Lhe tmecul saunter

Feenvery fram this eeeor condilion aeocrally cequires Tuman intervenlivn =1
the remnate aracian,

Slreaming rioueary — Lnis reaponse is issued @ wser program o indicate
that Ui remele slatien Tailed Lo release Lthe channel 1 the end af 132 selection
tnterval. Bz ooly wsed by hall-duplex point- J:n—p;:ulnl and rnulupeint control
SLALINS,

The sircaming tributary tieeous peciod is dewermined by the prograsmeble
sireaming tributary timecet councer. "I'he timeont perind 820003 21 the ong of
e selection iniecval.

This arcor condilicn generally indicater a mudem mellfunction at the rsmote
atation of an inappropeiate choice of the sirearning Lribuliry Limecul couznler.,

Kzocovery from this errar condition gencrally requirss haman imervention at
the remote station.

Frocedural ezrors - This response s igsued by ke DMY 1L when Lthe veer pro-
gram vidlags the procedures desighaled tor intecfecing tae DMV, [n all
cases, the cveni that caused the prosedural error is igrosed by the microsode,
All provedural errors except octel codes 240, 200, and 302 &rz reporeed imme-
dualely e the veer proprum. Thowe procedural ermory sure placed on the re-
sponse queus. Specific procedurs] violutiony sre identified by the oetal cods in
B&ELA 3 follows.
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Table 3-T  Owntpur €odea [HSEFLG) (Cont)

Oetal
Code | Category Information

Code Dieseriprion

100 A command otaer thar o mods defialtinn cormand is eeed Befor:
the mede has been established . Cratrol inowill: no seques, il nar
retorn this ercur. Llsed for releasing the purl.

102 Tnvalid tvpe code vsed in A command,

104 Tnvalid mode change [ %7 example, the mode of a tribucary statior s
chenped o poine-ro poinc,

106 A nonalabal command i assued 10 A nnestablished tribulary.

1110 A nangiobal command is ssued having A tributery address of zero,

112 Arfampr to delete or place an unhalted tribulacy e start or
mainenanse proweal store.

114 Actempt i establish waore than 12 tributaries.

116 Allempl to establish an already established cibutary,

120 An invalid requase key b used noa contrel command

132 Attemnpt to assign a huller Jor an unestablished wmhutary,

124 Atsempe to sssizn e buffer for a haled ibulaty

126 Atlemptl W essign a bBuffer having a hyts count af zero,

130 Atlempt to assign & transmil huTer with 4 cibutary address of zeso.

132 Atllemipt o wyjse ot read and clear & reserved arcw of u uibutary ov
elobal status slo,

134 Atternat to use the seserved bits iz BSELT of control command.

136 Atcempt Lo ceturn all somman reeeive butfers while the curcica
buffer pool 15 being used.

140} Allempt to ralse the commeas poel butfer quota ta a valie highae than
76 ootal,

i 142-276 Reservaq
ann Procedura) | Bulfer Loo small  This cesporee informs the user progeam 1z the ssigned

Ercor i receive buffer is nor largs snough for the curcenl itcomivg essage. Recovery
| from tnie geror condition is deteiled i Seclion 4.6.2.2.
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Talle 3-T  Ctpor {ndes (BSELS) (Contk

Mooncyistenl memery  This response 35 w=oed te the naee program when Lhe
MY T ricroeade aiwempls o access @ CHEL mamary Incatian thas does ol
respond. Tae address 1hat cavsed e eoror i ceturned n BREL L BSFES and

This erour 15 Tatal to cha stetinm that iairiared fhe menery access causinge 1he
ertor, Thal station musl be haled and restarted {(z00 Section 46,210,

Meder disoonnested  Thiz cospense informs the wser proctam thar an oi-ta
ol [ transition of the BIA daoal dele ser reade (DSR was darceted. Soeh g
Lransiliun indicates that the medem is disconnes g from the commanicatinng

When BSELT=104, muodem clear woeend Failurz: (C71R] alehal vespongs, Iloeoms
mser program 1hat ©T5 Jailed e sel alter asserting reguest 1o seasd ([RTRI, o
C has gnag from an ON o OTT ransttion while franamitiing

Chusue overflew — T his respanae indizaces that che 1 linked lisl is emmply Qe

Thias erour Leplcally ndicates that fam some reasnn outpue respenscs ane boirg

Dioce this respense 1w igsned, rthe wger sengeamm as chees seconds wo relrievs e
nesl pending response from che CSRe Three sacond: are allowsd Ter cach
pendinge response before the incernal micrndiagnastics clear the CSRs (e

Wludent carrier losa — This contrnl respanas oode informs the user prograut
Litiel the ETA sipnal carrier dotcet ass gone {rom aa toooff while she MY
wits U Lhe process of recetving & messege. Sincs this is a global reaponsg, the

Okl
Cunle Calopary [nformatinn
a7 Proscedur
krror
5117 for this responsa.
MNOTE
Wirly the: excepilion ol the bulfer (ov small and mon-
existent memory ertors. the oaly contrel response
fields wied hy the DMVYID when postiop o pro-
cedutal evror are the fvpe code feld in BSELY, uad
the eutput code field in BSETA Al atber Nelds oo
main 4% ¥t hy the vser pragram in fhe connoand
thul origimally generated the procedural error, -
304 arsiem
Crvent
line.
Bioce s s a glubal response, the ennrent of BSFLS 8 zoro.
e Sratem
Cvent Secuon 4.6.2.31.
called Tor Tosler than the merecols can process them,
MOTE
Thig 8 n global [l ecrer wnd the DMYI1 in-
itializes irsell after afvempiing 1o reiven sl ioforma-
tien (response quens only).
Seelion 4.3 Tor resturiimgl.
310 Sysaem
Cven:
coatenl of BSEL Y iz always sero.
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Figure 3%  Control-Cut Comuenand Fermar

343 I[nformation Response

An information response % dssued by Lhe DMY LI miceecads inreply to 2 tequest Tor infurmation by the
wser program. The fermat Jur this response 38 shown in Figure 3-10. The type code [or Lus respanss (s
0101 Binary as indicated in BSELY. BSEL3 contains the tribucasy adilress and 8EL4 conzies the infor-
mation requested by the usee program. If the information requestsl i Jeom a G55, BSET 3 eantains a
PETO.

An informalion response contains = return ke=v code ar a T3S of GS% address it HSELG bite -2, The
retrn oy codes are used in respumse Lo control reguest kevs o0 protocsl cvents and are encoded e
shaven in Table 3-K. The TSS uddress is wsed i response tooa read ar read end oleas TSS5/055 com-
mand m conjunction with kits 5 and & of BSELS,

Infarmation responses e cend or read and clear 155055 contrul vommends, usc the Tah sddross
MHeld (bits 0-4 of BRSELA) 1a indicate the TSS ar (735 lucation reud. Bis § and 6 indivate whether the
response 15 10 2 cead of rcad and clear input commund.

AL TR GRS ACCESS

When 3 wser program secesses 1TSS or g G55 throogh a control command, e DMY L reads the
designated bocation and pesses the data 1o the user program by means of enowlormacion sespense.
Reading o TSS or OS5 location resulis in twa bytes of data [rem that Location keing stored in BREL4
und BETLS of the information respanse, with the low-order byle in BSEL4, and the high-arder byte in
GSELS. [T a TS is being read, BSEL? in the infurmation raspanss sontains the asscciated inbelary
address, However, dats read from a GBS is pussed 1o Lle user progran: through an infermabion response
hawing a #ero in BAEL3

As deseribed in Table 3-5, any TS5 or G585 location can be reed, end speeilic lacalicns can be read end
cleared. Alung with the TSS /G55 address, BSELA in an informetivn resposse also containg two single-
Bit f3elds that indicate a read or a read and clear TSS5/055. These infermarion respanse fields are
described in detail below.

TS G55 address This lield (BSEL&, bits zero to Faury onntains tne ootal address of the
TES/055 leeasion from which the data in BSEL4 aad BSELS is read.

Read T55,/055 When sot, thiz bit {ASELS&, bit [ive) desigratcs that BAEE4 and
BSELS concain che data requested by the read TES/GES cantrol com-
mand.
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Beud urd clewr TES/055

YWhen set, this bil (BSELS, hil six) designales thal BSELY end BSETL S
contain the data requested by the read and clear TSS5/055 coneenl
comerand. [naddition to reading the requested TSR /GES location, 1he

DMV 11 alse clears thac location.

NOTE
The TS5/GSS locatons accessible for writing,
reading, and reading and clearing, are listed and de-
mcribed in Tahle 3-5,

7 4 6 4 3 g 1 1
RO |EC 1z | BEELD
7 E B & @ 32 1 a , .
; j T T T y y J P 0 | eseLz
BSELS TRIBLTARY AQDRESS , DO ] LMD TYFE COCE | gEpp
L | 1 1 1 1 L ] 1 L
1 T ] T T ¥ 1 I 1 ¥
BSELG DaTa DATA ggﬁq
b f—pp——————+ e ———F——+
SalREATD AETWRN KEY DR BSELE
BRELT | L | NeT |L5EDI i ] EEED]TES ‘ . |TES 'E'JDDHEFE | sE4
i 1+ 13 12 11 ik 4 | 7 B g5 4 3 2 i o
R IE
Figure 310 Infurmation Response Format
Table 3-8 Return Kevs for Information Besponse
Cital
Code MName Bieseription
10 Pewrn Modem | This code indicates that B5EL4 and BSELS contain the requested modem
Slalus status [see Appendis C.
20 Bulfer Return | This code indicates that che process of ceouroing all baffers is completed.

Coemplele

Buffery are returned to the wser program under :he following circums

stanasy:

1. The proocol evant STRT message received while running scourred.
This causes all private buffers assigned w che tributary designated by
the address in BEELJ to be returnsd.

2. The protocol evenl mainlenance messape recsived while running
cocurred. This causea all private bulfers asaigned o the wibutary
desipnated by the address in BSELS to be returned

3, Theuser programissued a control command containing the request key
raquest hale state causing all private buffars assigned 1o the trbutary
designated by the address in BSEL3 ta be returned,

4, The user program jasued 4 plobal conttol command {BSEL3 = zero)
canlaiting the requear key reguest halt stare, This causes all poused
commot pool buffars to be returned.

Informatiom responses containing the return key code for buffer eecurn
complete abways have zeros in BSEL4 und BSELS.
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CHATTER 4
PROGRAMMING TECHNIQLES

41 INTRODUCTION

Froper design of user peogeams Jur uperation with %Y1 1-based multipning and point-to-poim net
wirks Tequires that consideration be given w a number of prugramming wipics. This chapter discusses
the Tullowing programming rapics.

Corenund diseipline and handshaking,

DMV sLarl-up:

Clriteria for devernining user-defingd paramctess:
Errar qoupter agcess;

Errar roaovery pracedures;

Booting 3 remate snaiion,

A " EE

These progeamuming wpics deal with interfaging the wser program and DBY 1L micracode by using Ui
(XY T command Seesponse sioucture.

4.2 COMMAND/RESFONSE DISCIPLINE AND HANDSHAKING
The command/response interface between g 1YY 11 and the user proseam i accomplished throuwsh
the DMV || C5Rs thut wre sddressed through the CPLL A0 page,

since the DMY 1Y runs in w multiprocessing mode with the associated CUPLL the passing of conmands
and responses Lthraugh this itterfuce must be highly disciplined to climinate the nossililicy of a rage
condition {the vsar program sellig bils in the CSRy aller the microprocessor hay read those bits). This
interface discipling requires thal Lhe wser program Nellow lwy separate provedures, one for fssuing com-
mands, and ane for recricving responses,

Figure 41 illuscrates the contral bits involved in CSR iertace diseipline. These bils are located in 1he
OMY11 C5ks BSTLD end BEELZ. Examination of Figure 41 shows char BSELD comaing twe ool
2its narmed miecrept enable mn (TET) and intermupt enable out (TKCY, hits zero and four respoctively,
These bils wlhen sel, secve W enable the microprocessor to interropt the main CPLU under pwe gircym-
sfances:

L. When the C5Es Docome available Loe the izeuing of w commend alfter aceess is requested by
the user program for that purpose (LEL and BEDI).

2. When the microonde has a responac o 2 rerricved from the CSRs by the user program ([EC
and RO,

NOTE

Interrupl mode musi be used. otherwise, receive
overcwns and Leansmil underrunos ace very probable.
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NOTE
Tt is recommended that the intevrupt cnable (TET
and TEQ) bits be set when interfacing with the
CSRs. It is imperative that they be sct when
vpecaling at 36K b/'s becanse the microprocessor
is halled momentarily on every acerss to the
TSR,

The procedures described below defining CSR interface discipling ars based un operation in the intes-
mpt made. As 1 cunsequence. the TEE and TOO bits should e sat by the wser prograo prior wo using Lhe
{8H interfece.

4.1.1

RCU 1EQ IEl | BSELD
ROO RO BFELZ
WE-Z130

Fignre 41 CSR Interface Control Tis

Conpmiand INiscipline

AL slacteup time, befare the wser propram ¢an exesnte any commaond, i1 must imicialire the DMVLIL
This is secamplished by the prograss seting the master clesr bil 10 BSEL ] and waiting lor Lhe DMV
L g1 the eum hit.

Onge the DMY 11 s inidalized, commands may be issued. All commands are issued by the user pro-
pramt in twn swecessive sleps. The first step reguests Lthe use of 1he dawa porc, The second step wdentilies
the cnmrand tepe und the data port informstion [or the appzepriate command, end nelilies the
0¥ 11 that the comnsand 5 in the CSRs. The specilic coplent of each daty porl s Turller delined
under ach cummand deseription in Section 3.3, The handshaking procedure lor input commands is as
Folloows [ate Fipure d-2).

The wser progesn requests the wae ol the data porl toissue a command by selling requaes: in
(RO Bil 7 ol BSELY, The wser should alse sel it 0of BRELD, inlerrupl enable in (LE]Y, 2t
the sarre 1ime [vsing the sume inslruction) o allow the DMWY winteerups the CFL when
the dula part i5 available. An intesrupt i5 generated to XNO when RDI is assereed by the
DAV,
NOTE

The 21-bil mode 1= used when the softwaré supports

22-nddress bit buffers. A “one” in bit 2 of BSEL2

Indlcates fo the DNVIT thut the software supports

the change In the commund format requited o sup-

port 22-address hits.

When the dute port is available, the DMY 1 informs the user by setiing ready in (hil 4 of
BSEL2) and generaling an intercupt to wectur XX0.

On detecting RTN bit set, the user can: 1] Joad the appropriate infermation into S3EL4 and
ShLG. and ) load the input command sode into bit 0-2 ol BSELZ.

If & sinele commend is to be issued, the user program cleers ROL I a series of commands
ate to be issued, RO can remain set untih just prior o the loading of the last command into
the CSRs, By leaving RO set while fasuing a serigs of commands, the user prugram is as-
sured of hoving access to the CHRs after the next response.
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4.2.7 Refrleving Responses

The X %11 issncs rosponses in twn steps. 17 BRI 35 nol set, e dala pertioent 10 the respanses acing
isgucd iy louded into BSEL3, SEL4, and SCL&. Once L1s s coreplets, the MY 1L sers the ready aut
(BT kit und she command cede in BSEL2. A inlerrapt thraugh weetor X X4 is gonerated if che TES
biL 25 set. Qensrully, processiig an aulpul cespanse invalves the following suepa:

# The wser progeat cheeks tar B a3t This is done by waiting for an interropt.

¢  Towusc the aucput incerrupt capebility, the wser progoum muosl sel che output intgesipe enabls
Rit in BSFLD immediately alter it detects thatl the roo 2i0 Lag been set following master
clour.

=  When an RDO sel condilion i delected. the weer pragram should move the contents of
SCL2. SCL4. and SEL& it a warking storage aren and clear RI20 in BELELD ue suon g
possible. When BDO is clearcd, the data porn (5 EL4 wnd SELGY s relewsed 1o L DMV
Lor mace inpet o SUCput Arocessing.

4,23 CSR lwterface hteractions

Lsar-program accaas to the CRRy i under complete conleel of Ge DMWY LD miceocede. Access (o the
{5HA is granted opon request when the weer program bes ¢ coocooend W s, of whea the microcodes
has a responue for the uaer program. Fpeure 4-2 dluslcates the nature ol the acccss windaw availahle to
the user propramt under inlerropl conleel, when gaonng @ comumand, o rerrieving a responze. A pro-
vivosly indicated, Lhe wser progrem requests use of 1he CSREs for the purposs of Issning 1 commund by
selling ROT. The DMV microcode makes the CSRs awailatle far the issuing of 4 command, only
when i i nol wsing L, by sottiag R and Daczreupting the weer program throwgh tae foaling veclor
MXD. A a eesull. the time period berween the scteing of BOH by the user propram wod the pranting of
the CERs (hrongh an intcerupe is indecerminate.

When commands are hoing issued from e yosoe, snd the lest command has Deen jssued wich the user
proaremn still having ownership of the CER: (BRI is sed), there i3 a mechanizm far returning the CSEs,
to the D% 11. Tn such coses. the wser prograan can ssne o @ontral command with the code for no
reguest in the request key [eld, theceby, signalling the mictoeods to igaore the eontenas, of the TSRS,
Im this way, the possible reading of crroneous data by the IMY 11 micraeods 15 avoided.

IT (he user prograzt is 1o issue 4 gingle cnmmand, RO showld be cleared orior b @auing 1U1e gomimand
o the CRRs, as indicated in Fipure 4-2. However, 6 a series of commands arce w be jssued, the user
program can leavs RO set. Tn this circumstance, when o command s Zssved aad RIM is cleared, the
microende Felinguishes the CSRs te the user prugrem as seon 45 they bagome available. T he time peri-
nd hotwaan olearing RODO wpun completing one comunand, and an irtereupt initiating the next cum-
mund, i sl incelerminele.

When the DM% 11 has o response to be passcd to the wser program, it sels RO then intezrapts the
mein CPL ihrough the floating veetor X X3, At this paint, the user prugrem hes ownership of the C5HRs
and can proceed by reading the response. Once the response 12 read [rom the CSRs. the wser program
should imrediately ¢lear the RO bit. User-program roulines respansible for issuing commnands end
eerricwing respomscs should limit the CSR access time cequired to load a command of recrieve 4 Te-

SpOTEC.

43 DMY11 START-LP

Stacting w DAY requices that the wser program perform a series of steps to; 1] configure the DY
g operate within the context of the associsted nelwork. 2) establish uscr-defined parsmeters, and )
initiarg protocol operations at the DAVL L




USER USER CLEARS ROl
WO FURTIICA COMMARDS

5ETS
. ]' § ToIssUL

* D1 +# SRR CLEARS ADI TS
SETE . - HGTIFY DMWY THET COMBMARND
FLEH USER HAS ICHAL COYTROL DF £5Rs HAS BEEN 155UEL
e TO YS3UE COMMAMD
1 [
E 1M ¥ USEA CLCARS RDO TOD
= ] MOTIFY DRt THAT
Ao LISES HAS TOTAL CONTRAOL OF TFHs I RESPOMSE HAS REEM RETRIEVED
HED)] T2 AETAIEVE RESPORMSLC

* DR 1 WAS OWKERSHIP OF CSRs

He-ond

Figure 42 T5R Access Window

451 Confirurzton Provedore
The sequence e conlipure o DAY 1L contool and Lribetliry station for oelwoek operation % Jorned by
Lhe Jellowing sieps .

[ Se0 the master elear Bil and wieit for the run hit tooset. {&Hee Hcetinn 2,310

]

When the ran hit is ser, scad BSELR2 and BSE A

3. If the concents of BSTLE eouwals ootal 32, and the sualenls of BSTLE ecusle colal 05 Lhe
slutt-up diagnostivs have sucvessMully executed and Cee DMY 1L G runsiog, Aoy oller vadue
in BECLA indivciles Lhel an ermor vendilion was delected by L stasl up dingocetiss, The vii-
ues wnd meanings ol whese Jipnostic ermor oodes ac listed o Tabls 4-1,

4, If the DMYLL operadonal mode 8 saftwarns selectanle, sce the mnde for that device by is-
aing the appropriste mode definicion command (see Section 3.3.2). IF the mode Tur the
W% 1L 1w sclected by internal awitches, this step can be pnoered.

442 Specifying User-Defined Parameters

Adver o DMYL] 12 conligured, the vser parametzes e specttied, Lleer-dafned pavaracisrs include pa-
vamelers uged by the polling algorithey, and pacvamcters speeific to protaenl eporation. In addition,
thoee wscr paramerars that are speeitic v the apcration of tribitarien, are swored in che tritotary sty
alof (Is4%) associated with gpch tribueary. Parameters that ame pertinent to overe |l systsm operation are
atored in the global soatuy slat (G550 for che control or tribucary station.
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Tahle -1  IHagnoste Frror Codes

RS

Brancl esl hs Tiled wod the microcode = spnning in o loop
QAN incernal resister cosn bas falled and the microcude s spinnine iz oo luop.

Laond snd seore Instructians test bas failed and the miceooods i spinaing ina

Compare inslructioos lest bhay Jealed und che microcede s spoaning in a o

Inzrement and decrement wsuuctions tesl es Tadled and the micoocods 1
shift and rotete tmuzroecinne cese hag failed and che micracnde is spinning in
Lopac testructions lesl bas Tallec aoul Urie micoucods ts spinninp 2noa loop.
Add with carvey, subact wuh carey, sl and cleard decimul moede astoue-
ticns teet has failed and the microceds @5 spinning in a looa,

Stack push and puli instruccions rest has failed and the microcods i3 spin-
Subroutine insttuctions Lesl hus Tailed and the micmocods 5 spinmiag in &
Fam scrarehypad, 51, and NIE addecss resistels addecssing 1est has Tailed
and the migrocodds 38 spinning in a Laop,

Ham scratchpad, ©5K, and WPR eddross resiscers dazs ooat ey Triled and

True inteccupt 1est bas Failed and che microceds G epinniog tooa leop.

Fam data and addressing sl Aas falled and the micreeade is spinning ir a

Ram alzrnazing dats zeee has Paved ard the microende is spinnitg in 2 lnop.

Tndexed indirect addressing mode instowclivn lesl hae Naled el 10e micro-

Ling unil message wal 2as failed and the mucecsads is spinning ina lanp

BSLL6é ! BSLL4 Deseription
b
161 1 Nga
102 NA
103 M,
Texopy.
104 MiA
11H5 M A
apinning in & nop.
104 NiA
e luop.
i NiA
1110 A
i NiA
nming in & loon.
L1z N
Ioop.
L13 N
114 NFA
Lhe micrucods i spinning in 4 loup.
115 N
L1a Y
s
117 (S
120 M/ A
cide 15 sploming 1o a loup.
121 WAA
k1w 13

The microdiagnostics hawe completed withmit orenTs.




Ay described in Seclion 323, uger paramerars Are apeciliod through control coreogotd s canfigured 1o
address a0 TSS ar o G55, These enntral conmmands write the dula cotainzd o BSEL and BXHLS into
U leeations specificd by hite 0-4 of KSRGS (155 or G55 address). Lo establishing polling and pratocol
parametcts, the nser program has the option of accepling the defalt for 3 parameeer or settmp the
parameter oo some predetermined valus, Cheplec 5 dewails the eriteria o be wsed in determinimg upti-
rmarn valuey For the varouws polling paramelers, Critcria for determining the remeining purameiers.
which menetally comeern the eperation of the communications link, are presenied in Seclicn 4.6,

NOTE

Although the majority of wer-delined paramerers
are 16-bits in lengthe sunks are single hyte parame-
ters, I the wser progrio wishes to change one of the
wimule-TryLe paranvters and accept the defaubi foc the
wiher, both paramerers muoat he writken, This is -
es2ary because both 155 and GES wser-defived pa-
rameters are written on 2-hyte buuodorics,

The process ul astablishing wser-defined poramencrs is prosented a8 Dwo separule sisps

. Specilying uscr-<defined paramaters for contrel and tributacy station TS slruciures,

2. Specifying user-delined paramelers Ter coureol and trintary station G55 sirucleres.

#.3.21 Spacifring TSS Parsmeelers - 153 parametens thas can be specilicd by the user pragram arc
listed in Table 4-2 by name, BSELI addecss, size, and defuu’l value, A funetional summary of each
paraceler 3wl piven. The acmab arder of setting TSS paraweiers throngh apprapeiately conlgured
conleel cormnends i3 arbitrary, The complete command scrics wospecify these prramelers Tor TES
slrweLlures al o waliipaint contral stetiom iz Neted belos:

b, Tsgue w serics of control commends w ol the vatue far che transmil delay e, This 18 ve-
Terred w as Lhe presel valus,

| ]

Pssue 4 series of eonral commands oo establi=h Lthe polling pacaoneiecs O and & for tha three
poelliog levels

G Tesuw v oseries of cuntrol comenands 1o spegity wales tat the selhve. inuolive, wres pongive,
el dead polling stale-chaoge pacaimgeters,

4. lssee oseries of vonlnod vommands 1 specily values Far che mesimuow eangmitted messape
sl

5. lesue a scrics of eoneral commarals o sel the selection timers fnr tributaries (or fzaus o sinpe
sommend 1o sel the puinl-lo-poin slation eeply Timer).

B,  lssuc a gerics of control cormemands e sel the bahhling tributary Liooers.

4.0




Tahle 4-1

Vser- Defined TSS Parameters

*ioe

TES Addr
{Chetalk
H=k 14

Szt
(BEils)

Drefault
[{htal}

Descriplion

DT
FRESET

Q) rACLive]
i Inacrive)
ol aresp]

E (Active)
B [Inactive]
B [Unresm)

I |4 3
ey Lid W
Lipd -

2351
£32
233

16

L e

[Fon s e}

=

=

100
A0

Preset veloe Jur

the trunsmit delay
tmer. This para-
creeler provides a
[imed delpy hetween
[raasmizeion ol dacy
ard Tainterenee
messapres. The de-
Tewit vulue o B =
no delay.

The initial valuz of
prlline argeney (L)
Tar the tribuiacy:
The TSS (o & tribu-
Lary musl be assign
ed a O walo for
each of the taree
cativity lewzls;
gotive, Indctive,
el unTespunsive.
This pacsuneler is
sppliceble ol o
TS5 steucrurss ar
Ll gontenl statinm,

he racs BT by
wiich the urgency
CL s inereased lor
the tribulurs.

The T4 for the cri-
bulary s he
agsigned an R value
far cach of the
thrae activily
levelss eelive, Lo-
colive, fibd nye-
spolsive, Both the
Crand K for e given
iriputary are es-
tablisked through o
single contrel com-
mund. Thererfore, if




Tauble 4-2

Vser-Delined T=% Puramelers (6 ool)

Mamne

TS5 Addr
(Ohctil}
H&E LA

Size
{ Bits}

efault
(Octal)

Dieseriplion

MR- NACTT

TOALNESE

234

4

14

ong [‘-'Hl'ﬁl'l'IGTl::' 1% [
be ser tnoa wnigus
value, and che de-
funlt ix o be we-
cepted Mot Lhe
ulhier. Bath the de-
fonll volee pond Lhe
uedgue valoe st b
written, This para-
meater iz applicable
nnly oo the TSRS
scructures ac the
multipeint contral
sLa L.

Mzt of o
MEazAAEs requieed 1o
govinactive; This is
the number of con-
sculive polly to be
made [ailhout re-
CELCLILE o duilil mes-
saael belore chaang-
iop the activily
wewvel af that 1eihu-
tary Trom activz 1o
inastive. This para-
meter 35 applicable
anly Lo Lhe TSE
slruclures ul the
garlie] slation,

umbser of tingonts

o @o InTesens v
The number of conse-
culive pulls ol a
Lrabutacy {withowl
response ) belure
chaozing the aclivi-

1o Jewel of 1ad
trioucary from qe-

tive aringctive tn
UNrespAmsive. Hnth

the NDM-IMACT and
TO-UINESP counts are
eslublished thruuph

a sigle sonlmol

- —




Table 4-2  LUser=Definad TS5 Puramicters (Cont)

T ame

TS5 Addr
(Decial)
BsELe

=i
{Biiz)

Default
(Dtul)

1description

TO-ODCAD

MX KT

I=a
.JJ
o

[

command. Therelore,
it ang parameler is
to b act roa

unigue vulue, and

the defuuls is ta be
accepled Jur ihe
cLlez, bath Lhe de-
faull value amd Lhe
Laique value musl be
written, This para-
meter is apelicable
aniy ta cha 1SS
slouctures we the
credltipent comtrol
stuliom,

Murrker of lmecils
e g0 dead: The zum-
hiar of eonseauiive
nesl = caf @n wares-
Ponsive triburary
reonsecotive selee-
Liur Limeouts] be-
Tore Lo aciivity
Tewe] el that Lrilu-
1257 is changed Iram
UMTEANEIVE 10
derd. T'his para-
meter i applicabls
unly @ the TSS
slrusiures al the
couliipeint sontrol
sLalian.

Maximum cransmitted
meszage oot This
TATAITELEE i3 A sount
ol the maximun num-
ber of cbusting data
messapes lu be
Transiited by
station belore it

desg oets wsell,

This grnc appiics

w1 the TSS strue-
tures at beth con-

Lrob and Loibutary




Tuble 4-2  User-13efined TS% Pucameiers Cont)

Mame

Tw% Addr
({hetal}
H%EL~A

S

Y

Drefault
[thetalk

Dysceiphion

&CL
TIMER

It

.

3 {seannnids]

i4£a Catal)

statuns i mellil
puinl nelworks as
well as ealal-1o-
point slalions. Heth

TO-DEA and WX AT

far a given tribut-
ary are catablished
throwek 2 sinele
contrl con
Thecelure, 1T ans
piTamsler is 1 e

sul L 3 g e

valne, ana che ce-
fanlt is wo be ae-
cepted lor e

other, buth L

delaull valus and

e urugjeg vale

pLusl g writan. Al
Lributary and poine-
Loeroint seatinge.

the malling pora-
meter TO-DEAD 13 12-

noared.

Sale oo LRrarii
g This e
15 started wher 1
MCEEAPRE 15 JFETE-
rrtzed with Lo
select Mag sel, and
halted wlwn o valid
reply 15 received 0t
th: e is raseTon-
roaized. The selew-
ticn tmer is used
wy 8 repoy Laner for
full-duplex point-
Lo-peail Leranrks
Laee Seorion 4.4.7].
[tig uscd us the
gcloct cimer al [
tipoint control $1a-
tinrs. and 1 hati-
cauolex poin-io-
point pelwarks, by

410




Tahle 4-2  Lser- Defined TS% Parameters (0 nnt)

| 1
TES Addr | I
| {Ctal) Nire Deefault !
Mame BSE LA [ Rikq) (Octall | Descriprion
! cuuiler vounls by 195
| ol amillizecds (ms)
i Irean L0 Lo 35330 ms,
' |
BAH 217 In B [seoands] i Bebaling wibolary
TIMCE {1130 Qeal) Ioorimers TR fimer

i igused todetger
u mabawling cribut-

i : [ oury [aes Seecian
I | 9421 Tna
i el tipuint. nelwork

this purameter s
applicable ol 1o
the eenirol s1atia0,
Haoweowgr, 1118 paca-
mgtgr is appieahle
r hott sracions in
point-w-rEint or-
worhs upers ity

hal -duples.

4,3.2.2 Specilving GS% Fumumelers - As previously wdicasd, oo ene or marg risntary addressss are
witablished ab v DMYTL, te MY LS microcode aolwcelcally sieales ¢ Gl Far thac eoncral or
lributacy atalivn, The G55 parameters hal vao be opeciled by g user pecgream are listed inlahle 4-3 by
nacne, BSCLS address, siee, aod defaull volue, A Duneia] swmmasy af sach parpareter s also given, IMa
value is nol specilied lor o parareter The nnceocodc uzes (e defaule value, Spccifeine o wer-defned Gi5S
paremeter requings 1hat BSELY n e porliocon eontral command contain meve, The control commeamids.
eEsyY W specily O%S pavameicrs Toe g muHipeing station ara liseed helowee:

1. A caonirol eommand e specilfy the numbes of syre-characezrs (SN LM S MO} that are to pre-
cede nomatusring transmit messages.

2. A contmol command to set the streaming tribulare timer.

3. Three cordl commands 1o esteblish walues Tor 1he glebal pelling parameters delia 1ime
{GELTA Th dead teiburary (DEAD T and poll delay, respectively.

Specific vser-defingd TSY and GS%%5 parameters are commun Le both cemeol and teibatary stations.
MNule that control commands specifving TS5 paramelens most bave the address of the tribucary assac-
ated wilh the TES being wccessed in BSELA. Similarly. each conlrol command specifying a G585 pa-
tameler musl have BEELY sei te zero. Since Lhe prior steps have eovered user-defined T3S end G55
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patameters (see Tuble 4-2 and 4-3% al the coolrol slation. e two steps hslea below -;.nmple:li: ~he pa-
racietecspeciiving procesz o1 Lhe ribulary slatione:

1. kssuc a serics of control sonunands a1 cach tibulary slation 10 g2l e maxizzuom sl led
mcssage connt (M XM Tor cach active TS5 a0 2 izihuiazy stavian Tas steuciuee, Note 10
ihz W-hit value for %X WC st be placed in BSELE af sach command [the feihutarcy siation
microonde ignares BAEL4 in cheae commands], The procedurs for determining &nonpeimum
valus of this parameter for tributary statians is the same onc osed o contral soazions.

———a fe a o me e —

Mucoker ol svnc-chareciem,
This plalxal value speci-

Tz 1he nmber o svoc-
charagiers thal are e
preccds nonaluting (rang-
mirted messages, This
parameter applics to all
seatinms, Low apeed s
dafinad uy loss than 102K
by und hieh specd is 192K
end shove by

StresTnimg tribucary timer

prezet: This cimar i- used

Lo delkct a alrearminge ori- v
buiury [see Seclion 4.4.51
and Table 271, 1o u mul-
Lipoin pelwork, this
paratersr s applicaile
anly fe T canlal sla-
tion. Howewar, i peair-
ta-nainc neiworks, 108
parameter i applicatlc m

Cellu lizce: This 1z the
polling algeritdnn updal s

2. Tasue g sinple control command ar each tributary station to set o valoe For the nembes of
syne-charucters (WUM 5YNC) thul are o precede nonabuolied irensmit Tt s, The pri-
cedure [or deterining an oplimom vilue o s puraseisr Gor loibulacy slalions is the sams
one waed Tor contrel stations.

Talle 4-3 Lier-Deﬂne:d GAS [Manuoelers
g e et e
G55 Addr
{Oetal) NiTe Deefaunit
Mame RS ELS { Hirs) {{htal} s riptlan
NI SYMNC 233 11 12l
| gptnd}
| 17 (high
| spacd)
STEEAM 234 I R
TRLB {1230
Octuip
i
| bulh statione.
i
DELTA T 215 16 N )
(24
Cleeall

merement This glalal

raramater, whish is ap-

nlicehle anly w mulri-

paint comtrod soatinms,

s ustl by the politne i

412




Tabkle 4-3 User-Defined 5% Parameters {Cone)

]; GSS Addr !
1 {0cial) Siee Dwelowle :
M ame BSLEla i kBits) L (Deral) o Deseriplion

elroritam to caleuizte
puling wrEency (see

Section 2210 The de-

Toult walue ul 200 s s

the muinizsce videe Jur this
paramsler. DELTA T is alzu
wsed as che jnteeval for
wpdating the transo

delay timegr.

DCEADT 234 |6 [0 (sec Desd timer: This is the

' (i75L intervy: baoween polls for
Otz dead trnbuataries. This
elobal paremcter applics
only t multipoine control
slalitns.

FOLL B {nu This parameler provides

DELAY deliw] I'oe 2 Dixed deloy belwean

polls for a1l telbutaees

| o setwerk, F the de-
Faulr is accepued, shie
nexe pill for any tribu-
tary ngours immediarngly
follawing the currenc

noll.

k3
et
ey
a1

4.3.3 Frowweol Operation
Al Lhis point e DMV Las been configueed For aperacion i the associated oolwars and is ready for
prowecol operalticn. The steps cequired 1o inliate protacol oporation ars:

. Plase established wriburarics in the LSTRT state by issuing ong eontral command containing
the request oy, Boequest PSTRT stars fir cach teibuteny address.

2. Ifthe MY is a station In a poin-wo-paene necaork, one control command ookt be dsaoed
coniaining the request [STHT state request key with o tribucary address, of une in BATL3.

I, The MY confirms thae the protocwal is operelional at exch weibulacy by tssaize s conlrol
response [one for each control command seed) contalzing the protoco] event code for
DDCYWP run state entered.

¢4 CRITERIA FOR DETERMIMNING COMMUNICATIONS LIMK FARAMETERS

User-delined T3S wnd G585 parameters 1all el twa cawgories: polling paramersrs that provide for
user-prograom sontrel ever the dyoamic activity of the polliag zlgerithm, and communizations link pa-
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ramglers Lhan poovids e wser progeaa with che alulily 20 rzpelate daa iraftic over the physieal com-
mmnizarians ling, Reicrring to Tahles 427 and 4-1, the commiznications link parameters includz;

Seleclion ulerval liooer,

Muwiler ol sroc claraciers,

Rabbling tribucary 1ime,

Maximum tranamicted Message counl,
Stresming tribatary timer,

Transmiz delay timer.

Yahias For the scleetion intereal timer and the aumber o svne-=chacoclers ace uwderrelatsd, a5 an: waloes
far the babblinp tributery timer aad the maximum leansmilled messags counl, These interrelaned pa-
rameters are desvribed in Secliuns 4.4.1 amd 4.4.2.

4.4.1 Scliing the Selection Lotecyal Tioeer

The lunction perlormed by Lhe seleesion Saereal rimer at a %11 depends on the moude selecied Tor
ihat DY LLL Lo fall-duplex point-to-peint peroaorks, this timer 6 used acee reply Dmer lor e porpase
of messpan sccauntabilicy. This timar serees as a szlection inlervil Lrver when Do oode Tk 1he 28800
ated DMIY T is ane of the Fallowing:

v A Tulldeples sanueal sl
¢ A Ialfdupley conceal atacion;
s« A half-dupley point-to-point Asacion,

In this capacity. il performs the link manaeement Tunction aod provides e wessage acconarabilicy.

Link murnacement &5 the process of coenteolling (e transmizsion and receptinn ot data aver aecworks
whers thors ars Uwe ar moes eagsmiter fresgiver devices petively connected to the same physical cnm-
tunications link. This applics to hal®™ and full-duplex multipeint networks as well w5 hal-doples puint-
to-prin; links., {30 half-duplex links, only ane tranamitter can be active al eny ome. end on'Tell-duplex
links, only one slave transmitter can be active at a time.

A station on swch Lnks can transmit when it oselecled oo pruned ewoscship ol e ik, Link awoership
U pussed Lhruezh wse of the selecy Dag o e DM messags headee, Delecling a selzer tlag in g
receiveld messuge allows he recerving stalwon Lo transiil aller message cocepiion is completed. Sending
i select [lag meun: Wil the Lansoling slalien ceases Lransmirting after the current message is sonc.

A selealion tmaer deleeis the loss of a scleet flag by timing che intervul reguired bo receive the longest
mcssage From a station. A timer s atarced when a station is selecled and ressl when velid meseiagres ace
ceecived From that station. When the dimer inlecval 1 exceeded al the sendiog slation (8 message wis
not receivied during the period of the limec) 1L s essumed il cessapes wich Lhe select flag were cither
Lremsmilled or received o ercor.

Al this peinl the station that originally sear the messagas with she selee: Flag wer assumes oanership of
the link, This station resumes transmitting 25 if it 2pd received » ovelid select return,

The values assigned to seleor interval timers st stetions in aell-duplex peint-lo-poinl networks should be
different at both stations te avoid possible deedlock race coaditions. For boih mullieoinl centeol slations
end hull-duplex puint-lo-poirt sLations, Lhe crivarie Tor delermining the value oz a select timer includes
such feclors ws

«  MMavimum messape Jenglh;
& MNureber of svaccharaclers;
& Line speed;

¢ Linc turparawad time.

#  Wosaage proccssing delavs.

14




A incicated in Clakle d-3, the (rsS pacmeier aumber o syne-chiractoes bas vwo deloelie; one Tee Lo
speed aperatinn (180, aad ane for high-speed aperacier ©13), The opecatiooal specd renge of ¢ DMY L] 35
specificd by che line wnin low-sneed Shigh-spaed sariteh which iz placsd noOe appeapeiane posilion when (e
DAY T 05 hardwsre configmred {ges heotion LA In che loe-spead poaitinn the MY T can apesate al ling
speeds unte 2K B and in the high-peed poeizion the cevies lire speed iz 192K and greater hfs, g
recommended thet the default For the appropriace line speed range b taxen o chis parametar.

Some sgenmmgnded walees for oo sclecticon interval timer ars given 2 Teble 4-2, The culsulations shewn
in ‘Tablz 4-4 inelude the fafllnwing overhead fastors

250 byles ol dete
28 byles of header, syno, and ned cheraeers

Tl ZRE avles
The Dormala vees] wa derive s veloes Dsled o Telble -4 s

B kg pes bl
— W WA hyraspar message + RTSAUTS delay — Timer velee (Lo seconds)
haud racz ¢ hity

mev sccond)

MNYIE
Mot medems include an BTS /0TS delay that must
be includved in Lhe cadvolativn of the value for the se-
Tec lhoni ioderval tioer, When operaling with ao cxeer-
nnl (EIAY modess, (he typical delay used is 150 ms.
The delay vsed when opetaliog wilh (be inlencal
aodean 35 1M1 a9,

labb: 4-4 Recommended Seleciion Interval Timer ¥Values

—r

Bits Per Second Calewlebed Timer Value for w 256 Byte Messaye
4 8K 47 ms + 150 me — BEZ3 ms 700 ma]
G.6E 236 ms + 130 me = 3E6 s (30 mE)
1.1 4 40,5 ms — 1 ms — 406 m3 (30 ms)

The velacs Jsted in Takle 3-d represent ahanlote minimums. Inomaost cases, soeuilic epolivelions raqurirs
addirional delay five aver chess vabhues o prevent £ timeny: duning meceplivn of o valid message, RBie-
guiremant To additionz| celay time can be cuuwsed by processing deliys thal occur when seeciving, from
A nan-DY 1] Cevice, or by line delayvs encountered when dealing with satellice noiwerks. When deter-
mining tkis value. keep in mind <has it represents the time ke sviler can ccesanally cxpend waiting for
4 respunss Mmom ancther slation.

Wien ueed ux o reply Limer, the releclion interval mer sess the cwsirmuom waliog period berseen s nd-
L1z A mwssigs and receiving an ackoowledaemenl belore laking errar recavery astions, This Tuneaus is
HSCCSSAryY 10 reeevar front autages and the distortian of nessages by the Jirk. This fisncowt alse provents
the protecal from acing deadlocked.
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The seme criteria used to delermine & value Tor o selection inlerval tmer 13 coaliipeint nelwocks, cre
also used 10 delermmne a value when s tizier 13 used &5 4 2eply wmee, A% shown i Tang -2, she
defaubl value far borh cases is three secands, :

dal 2 Setting the Hubbling Triltery Timer

Fhis w.er parameter s eppliceble w hall-duplex and Col-dup’sx mulzipnint netwsri conlmol sletions. A
labhling tribueary w8 tributary thet conlinoes wo Lransimil vadid PRI P messapes afber o programmzable
tirnaont hias cxpirsd, chereby, denvinge equol acoess 10 adce nodes. This sicoetion W conlrollsd by e
babbhne tributery timer which monitoes e total 1hme pericd 8 triltary conoinuowsly ransmites wilboul
relinguishing the communicatives foe. When s poriod creceds the cmeune peciod ol Lhe Dabbling
tributary timer, the wer prugraem s notilied dwongn o concrol respanse. The cerlrol response contamns b
cude Tur 4 babbling tribulery aloge wille the dsoliny of the affending tributary. When o babbling leiaeiary
e delected, e control slalivn lakes oo aclion bevond this notification.

Amejor consideration in delermining o valog For the tributary tinver % the wotal titne fnerval that o
given teibutary cequiecs 1o cnd & selection interval. Determniming the waloe for this tmer s stmlae wo
that for the selection intorval timer hooause che same range of foctors aoe csed s oritetia Tur celeu-
lating the walue. The main diffzrence in che two determninations is chat the wtal oomber of mooessa g
hyres shawld he umed in bahbling tribetary tivner perameter caloaloCees relaer than e oumber of
byres in che lomgest Tossuge.

Avalue Tor Lthe maximom Lrunsmilled messaee vounl pacameler must 8l e considarsd in sanjunction
wilh 1he parcmeter Coc Lhe babbling wibolaey umer, The weer-defined parareiee tnoszr rhis sounter
placcs a limic on the nugyber of mossages that o teihucasy s rranamin during che szlzction pesicd. 1 his
is dane by Torzing the seleer flag when che sount of =essages received -rom a tribucary egquals the vaae
af the mavimum transmitted mgssage count. This count relicves che user program From havng o imit
the numbar of mcssages guencd far tranamission in order fo svoid a babbling trobutary condizion.

Ia any case, the period eatablished for the timeout of @ babbling ey tmer showiad e lopg snough
to gnaure that timer cxpirstion definsly indicates an ecrer oadivon, In adduion, the paamswr as-
sipned to the maximum transmisied coessage counl should also be eonsidered when calablishing 17e -
tiod of the bubbling tribelery counter.

4.4.3 Seatting the Streaming Trihutary Timer

A streaming tributary i5 a tributary seavion un & molopeint hoe (07 an associated poinl-to-poinl sl len)
that conlinues Lu wssert the carrier zipnal un the link aler 21 hae relinguisied cwonscsaip of e ling, 1o
nocmel eperation, ownzeship ul the link 35 relucned wo ke centeod statlion wher i recaives aoselee; flag or
the pericd of the seleclion miscval mer 5 exceedad. A deoeout o the sirgaming ibotary timer in-
dicates a pelencial jarmming of the liok by & delective teabusary station, a defective palar-te-peint sta-
tion, or a malfunclionne twoden.

The streaming 1eitucary is wiarted when ownerskin of the link is geanted o the control slation by the

remote stution, and stopped when the cacrier is dropped by that station. Wher a streaming wributary is .

derected, through expiration of the streaming lnbelary mer, the wser program 35 nolified in the same
manner us with o babbling tributury. The control station dacs nac transtit until the carrier Is dropped.

Determitetion of & veloe For the streeming teibutaey timer ~cqiires consideculion of such Teetors as
settling time of the communivalens ling and modem delays. As with determining periods for the seleo-
tion interval timer und the babbling teibuiary timer, the period specified Jur whis timer should be loage
eneuph to preclude prematuce sxpiration of the timer. For most network applications the delault of une
segond is sullicienl.
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4.5 LERROER COUNTER ACCERS

The DMY 11 i3 couipped with a larpe cumpiiment of errar caunters desigred o isalate 2 wide rerpe of
grrae canditions, The TSS for each eslablished ribuary santaing seven crrar counbers wlong witl three
glatistieal couniers that provide beckarourd ioformaziom for zreor analysis. Tn edéilion, Lke G5 at zach
statjon «ontains four ector cowalers Lhal tabulacs orrass thet are alnoel Lo the station, The tlwee TS5
statistical countars are 16 bils in Jength, and the thresheld eroor counters are Uiree big i length. The
remaininpg TS5/085 ecror counters are cight bits long.

4.51 Reudior the Conntars

Boih TSS and G8% couarzrs ate aceessed througl o &ppeopsiate contrel gommearnd witn che content of
Lhe requested caunter or caunters being relucnsd Whrongh an informacion respanas [=se Seclivns 3.3 and
344 Theough the control command. L wser program has the aption af resding, or reading cod cleanng
(e cauaters, When doing error wnalvsis i i recommendsd thet £ wser prugram read and <lvar these
COUNLELS to Asanre a rerv-hase Jur subsequent gampling of the counters. T cepies of (e counters arc
Being maintzined in main CPU memaory, 17 is alsn recommenided Lhel counlers be vead and eleared.

MmAXTE
The three=bit threshold error connters are Aulom =
jcadly reset when the maximum couol i reached so
Uit @ecess to these counters s costricied (o rending
only,

The IIMY 11 errur amd statistica] eaunter structore 35 designed 10 e compiimercary, Ax an exemple of
this complimentacy steuctores, consider the data ercurs iobound courier 2rd the daks messapes Teceived
eounter. The data ervors inbound counter tabulales the ereors rolated to che validity ol messiae coccp-
tiom such as block-check crrore, whereas, Lhe dile messages received counter Teourds Lhe weial nomber
of messapes received. A ratio of messapge receplion crrors 1 total number of messapes reccived can he
derived [eom theae fwn chunter:.

452 Counter 'shew

When pecforming error analyeis, 1cec is a pocential of skew belween counts duz o read ime lags and
LLe requiremnent that veuntecs be read onc at a time. The probabilicy of skew between cauntes is a luns-
Lion of linz speed; the higher (e line speed, the preater e prabability of @ skew comlition. An exampls
af this potentiui shewing is the possihle discrepancy belween the mumher af selecion inereds eod the
qumber of selection limeonts. A skew could resull (oo add™tonal seleetion Bmeouls occureing whils
the counters are being read.

1f circumstanaes requite Lhal seror/statistical counlers be read withawt the potentic] [or skew, this can
be dare by haltine Lhe peovocol ac the tribelery. Wob the proseel halted, the conlems ot che er-
rorfstatistice | counlecs i 4 TS5 and in the G55 are fronen &t the counts recorded whea the pratucol
weay helted. The counlers can then be tead williowl the prablom of skew doe 0 cead tims lags.

4 ERROR EECOVERY PROCEDURES
Wilhin a DMV L -tased nevwork, there are three lesic levels of error resovery involving Lthe user pri-
ErrmTn:

1. Procedorsl violutions wlere oply the wier program i ooliticd.

2. Recuvers from cemrs reguiring protovo] shuvden indtizted by Lae user program.

3. Tatal ercors tesulting in svstem shutdowr: with minimel notice 10 e user progrim.
Referring Lo Tuble 3-7, procedural error codes [iom [N 1o 1440 are repartsd 30 the oser progra Wit
nu cecovesy required, he remaining Lea peescdural arrors Loodes 2100 and 31Z) imval e errar FECRYsry

levils Lwa and three respectively. All setwork crrors requite recovery throngh protoce] shutdown, umd
Lhe centee] tesponss {gueue overlow) could resule in nelwerk shividown,
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461 HRecorery from Metwark Frrars

In wll cuser., recovery from necwork errors requires that the pratogo] e helled ol the rabulary or stagion
eecording the eroer. Two similar buc separate procedurss are reaommended Jer recovery [oom Lieesheld
errows. and bubbling and sleeamming irbotary errors. Those reonvary procedures are deseribed beluw,

4d.6.1.1 Becorery fron Threshold Errors — DAV threshold emrors are detailad in Seation 53,3 The
recornmended reeovery proceduce 10 be initiated by the user program g1 Lthe stalion recording the areoes
1= Temented belnw:

. [lilt the prasesl Qsee Eahle 3-n).

2. DRexd the errur counlers w decsrming the uture a1d 2ause of che theeshold crroe codition. I
e ceeor resulls [rom 4 shortere of receive baffers, earreer tha condition, IF 1he teansinl o-
selectian threshald is being gxcesded. check che operutinnal conditinm of the rernte ssason,

.0 When the gonditions cauvsiog the errors bhave been elminated. restart che protocnl {s20 Sce-
tuwm 4.3.30.

4.6.1.2 Recovery from Habhling and Streaming Teiburary Errers  Babbling er strearming leibuysy er-
rere are crealed when their respective fimers are cxceeded, Therelore, o ttecul can resull from er
aclual ercer condition, or because the perind of the timer is wa shon for 1he cepe oF messape welivily on
e Jime (see Sections 4.2 und 443} A surmestad recoveny procednee w e used wher encounterine
theae condilions is:

L. ITall the pruluceol.
2 Chech e velue ol timer parameters and ineraase it the valng ig nat appropiiat,

Keatart the protocaol (see Sectiion 4.3.3).

l

r-

7 thas error condirion pereists, coconlipuse the slelivn as specilied by Secten .30,

. When the cewse of the timaaur neiginates al (e eemole slation, aclion muosl be luker at the
renole slulion o asceroain and sorrect the fan’1, The Tecal stetion is el Goell ondy il the valuoes
of the lhmer peramelers are inappropriate.

4.6.2  Recovery from Procedweal Eirors
The three procedural errees that requice a vocoveey peocedure wre:

1. ™Mnncxistent meomacy ereor.
2. Huffer too small eesod,
3. Quewe nverflaw crear,

The recovery procedure for each of those errors s detailed in Sections $.6.2.1 throegh 4.0,7.3,

4.6.2.1 Recovery from a Nonexistent Memory Error - Nooexisienl mecury ermons acenr whan the
IR 1] trics (o access an allecated receive or transmil bofter having an imvalid bus sdidress. Waen chis
error it deteeted, the DMYLL posty v control Tespanse 1o the user progeam coulaining ke invalid ad-
dress {spe Section 3,420 I1j up 1o the wser propram to determing whether 1he nonealslent address
CURLETTS & LPATEmIT aF réccive buffec.

MNOTE
Depending on microcode processing circumstances,
the numexistent memory address celurmid tu the wser
program could hasve been lucremented to Lhe next se-
quenbal location.
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The snggested rerovery preecdure lor Liis scoer 35 o Tellows:

1. Halt the promocal for the fefoutary or staion recording 08 ercor L iutate return of all oot-
standing buffers.

2. M the erour coneernz o budier Zrum the common peol, the user program sheld issuc 1he plob.
al halt coremd tonlale reluen of all outstaading receive uffaes From the commen poal.

3. Restaer the protoce] and veallecale bulTen ue necessars.
Persistent recurrenes af this crror indicatcs a poseilde main CPU ar DMV mwllunction.

MNOTE
Lf the network line speed is 56K b/'s, the reqoests for
rotransmission generated by 2 nonexistent memary
address can resull in the wveerflion of the TV re-
SPonse quieae ciusing a Datal system errsr (5oc See-
tion <4.6.2,3).

d.n.1.2  Hecovery Trom 3 Receite Buffer Too Smnll Ercor  When the DMY L] receices @ messape, it
Mirst checks for the availabilicy of a huffer from the commen buifer poc] Loked Vsl end i cne i5 aveil-
uble, it wses zhat buffer. If the comman tatfer ool is coupty or aoe enabled. the private bul{ec linked
lisl i checked. T 2 private buffer is not availabic, the reegiving station NAKS the incoming message,
The sleps Laken by Lhe DMWY 11 microcode in this process are lianed baloe,

1. Is the meszags number in sequenss! Yes, contimie; Mo, ignarg mgsiggs,

L2

s the common buller pool snabled? ¥es, cuntinue; Mo, po o Step o,

(SN

[5 1 comuown buffer pool uota — 07 ¥es, po o Elep & Wo. cuntinoe.
4o 1a A camenan paal bufter available? Yes, cominue; Mo, o 1o Slep 6.
3. [a the common poal buffar too small? ¥os, go to Step 8) No, vse this buffer,
fi.  Tea private bulfer evailnble? ¥os, coninog; Mo, sand NAK - atfer tempararily anavailabls,
Ie privale bulfer Lue small? Yes, send W AR — buffer too small: S, s thiv bffer.
£ 1= peivate bulTer available? Yes po Lo Step 7 Mo, seod WAK - bofTer woo small.
NOTE
The DAY 11 doiss not scun The commoen pusl ur pri-
vate linked list structures looking for o bulfer of sul-
ficient size. Hather, it oses the next avallable buller

From the liskt

Bulfer Luo small erroms apply only to reccive buffery. The procedwre tor reeoveer from this eccor is
depenceal on whether the allocuied buffer i from the comman pool or is & private buffer. The appli-
vable cecovery poocedure: ace eaplained beluw,

AL Commur poal Buffer ton small

I, Assgn a private botfer of sufficicar size o rhe rezeiving tributary throngh a boffer ad-
Grese fchuracter count command [vee Section 3.3.4).
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B, Bath privaze and common poel buifers oo sl

1. Halc the pretecol Ter the offexdiog by W ioiliate ceturn of 211 aursranding, peivate buf-
lers.
2. Bestarl the proelosal.

3.0 Assign a piivate beffer of sofficient siee 1o the receiving 1eibutary hrongh a heffer ad-
drossscharacter count commuand (see Seclion 3141,
£, Private bfler tao small, and common poul ool enalled
1. I buffers (rum the common pou ace aveiable 1o other tribetaries, and are of sulTicient sies.
enable cormmun peol bullers Tor this wibnaes (3ce Seetion 3.3.4)
2. 1@ the common buflee 200l 5 003 01 use for athor tribwnes, Tollue cecevery proceducc B

ahuve,

d4.6.2.3 Heenvery From a Quewne Creelluw Lepor This crenr is abaayy fatal to the DMV recarding
Lhe ercur since 30 furees autorpatic sludown of che deviee. The basic caose of Lhis ermor e e i
pvatlabdility of link blecks Urom the fece linked list (sce Scoetinm 542100 Tepically, s ercor resulis
wlen e nternal responge quens cverilows bocanse the DMV peneculed responses [asier thar the
uscr progream conld ecteices cespongcs from the goswe, This error can elwo occure i @ ierdingfe nm-
bgr af receive Boffers have Been allocsted. One cause of respense quene overflow 8 the ocsurrencs of
reqeTitive none¥istene memory errots in high-speed nelworks (see Seclion 4.6.2.1)

When thiv error oceass, the DMV pusts the most currenl ciney in the respomse quene te the gser
prugram. The wer prugram Lhen bas Ueee seconds after beiag inerrupnad to retrieve the resounse, L
15 retrieved during Lhis Uree second window, che Rext resporsc is postod. Ay lone as the wisr program
relrieves sach response within this windaw, the process onrrinues wncl the internal cespense queue is
enply. These cesponses can then be analvred oo determine the cause of the queue overllow,

After 1he last response has pecn posted, or che three second responze pezied Rivs expived. the E¥Y11
shuts itsci down. At this point, retoming the DMWY 11 Le operationi] stalus coquires that the stare-up
procedurs be initiated from the beginninge (see Seclion 4.3

4.7 BOOTING A REMAOTE STATION

DMV L-nased netwotks provide the wser prugram, 4z the multipoiat venirol slation o pedi=5a-poin
statian, with the ability to boot the main CPL7 at o remote stution Lhel his beer siut down due 1o powes
outage or software malfunction. There are three ways Uhis ool funclion cin be performsd:

1. " Romate load detecl: The conrol station starls 1ne primary MOP beao procedure for a remote
sLalion. :

2, Power-on hoot; The firat poll received after power-up st the remote station causes Lhe
MY L1 ag that scation o requese that the control station sturt the MOP booy peocedurs,

1. lovake primary MOP: The wier progrum al the remots saation cinses the MY L 10 reques:
that the conlral slulion starl the pricwry MO beot peocedurs,
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NOTE
Contrgl siation 18 either a nmultipolr control or
point-to-point station that is fransmifting {over e
link) the hout nr requﬁted program tn the remote
stution. Bemote stabioen s either a4 multipnint tri-
butary or point-to-point station that is receiving
(over Lhe liok) the bout or requested program,

NOTE
Power=-on boot, remofe lond detect, and iovoke
primary ¥OF are nor mutually exclusive. All three
features could he used In a particular appHieation

Primery MOP boot procedurcs regquine that che I3%11 be saitch-configured in the manner specifizd
i Lhis section. The steps taking place at the remoze station 2ol over Lhe communicetions Ene leadinyg to
edch of the 1acee primery 3MOP bool (uncions ure presented o e lollowine seclions.

4.T1 Steps Iesding to 2 Remote Toad Detect Hont
The sleps luking place at the DRVTL remote station and its hoeet CPIT 10 response w e enter MO
mode meseuzre Mrom Lhe centrol slalion wre:

1. The DW¥11 MPH= 4 tighe-lonp rouwting inth mam memory.

2. The DMVI1I cranslers comtrel to the routine Lhrouph Lhe poveer Teal /teslart vecton, This cou-
Line inactivales Lhe CPL wo prevenl any intervention Jdusing the NPT process.

3. The DMV then sends a prinary MOP redjuest progrem messcge v e conteal station The
volhol sLaidet cespotids wn urn wilh & peanacy MODP memasy load with ranstfee addecss mes-
sage colaiting 1he bool or celated peedram to B loadsd inta main memary ac the remors
station,

4, . The DKMY¥11 WPHs that pragrae inte main mesery, thon sbart. executing the propram.

3. At this point the remote atation o opereting in the muanner miended by the down-line loaded
program.

The steps oceurring over Lthe comeounications line during a remols Ioad deteet hoar ans:

1. The contral stacion aends an enter MOP made messape ooa remote slelio:,

2. The remote station recugmizss Lhe address und passwerd T Lhe meszage. taen ifgetivares ics
hosi TP

3. The remole slalion el respands with a pzimary MOEP request program message.

4, The conteo] station respoads ta this messags with 2 primary MOP memoary load wich transCer
addeess message containing the boat ar related propram to be loaded mio the hest CPU L U
remate station,

4.7.2 Sreps T.eading to 2 Power-Om Hoot

Whon power is restoresd alter o shutdown ul o remoete station, te DMY 1L peeforms fhe same steps wsed
during © remots lund detect boul - Tluwever, the [rel two steps performed over the scommunicacians ling
are omilbed]. und Lhe Lrbuluey steticn cespends 1o the st 20l from the control station with wn KIOP
reguesl program message, The same scquense used jn the remnote losd detect boot prucedure ia Lea
{ollawead,
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4.7.2 Steps Leading o an Invoke Primary MOP Boog

This laor operation iz iaitiaced when a user g7 p rerante stetior sees the boot end master cicar bits in the
DMV initialization register (soe Section 3,3.1). The steps taken oy the MY 11 are the same az with
a powes-on oot

4.7.4 DMV Switch Settings for the Bout Funetions

At romakg atations, in networss supporting the primacy WOP Doar fuietions. the switzhss nust be cov-
figured in a speeific way in order W propecly peefozm the boar funstions (see Section 2.5 and Tehle 2-
L}

KOTE
The swilch serting procedures described helow apply
only to rlbutary statons in a multipeint network
and one node in a point-te-point network,

The unst namber (zarn or omz) of ecch DAY 1D muoel be appropriacely sel. This rumber allews tog hoot
program, once it is Jeaded inlu the hosol CPUL Lo idertily the spesilis DMY 1T {within the hosg's -lnating
afldress apace) performing the boel.

MUTE
When primary MOEP booting is supported in 2 net-
work, the operating mode of each tributary station
gllpible for booring must he set in the switches rather
than through the nmnde definition command,

The opezaling =oéc of a [P 11 05 apecified 2y sewting Lae mode enable switch 10 one (DFF) (switch
nuember 1 of e boos gnable switch pack], and setting swilches numbered &, 7. and % to the required
cperazing mode, The aettings for these swilckes ere [sled in Tabie 4-5,

4,7.4.1 Switch Settings for the Power-On Boot Function - To enabie the power-on bact fonetien gt e
Temote station, switch nember 4 of the bool eaable swiwh sack (power-on oat) erust oe sel o one
(OFFY. [n addition. the cributary addreess of chiz station must be sec in the DDCMPE address switch
peck.

4, 7.4 Swirch Settinga for the Invoke Primary MO Hoot Punetion - The DMV L] swileh sellings Cor
the invoie primary MOP koot function are the sames ey thess for the power-cn boot Tusction, However,
the setting of the power-an boot switeh has no ulTecl on ke mvoke prmacy MODP boor,

Mgy additional featre of the invakez primary WMOP kool und remote lued detecl s loal 1 oway allow the
teibedary addreaz af the remote statiom oo e woltasre aesdimeld meleed of selel aeipoed. This Teatue: s
coly valid foe remote stacione thar sre multipoine cibulames, Toouse thie Tealure, the Tollowing, conditiers
U3 CXist,

#  The tzibutazy address/passeord in the DOCMP addrews switech pack muosl be 2éro,

o« Tha user prograrn at the remngte stetion must aeve ectablished the teioniaey vsing she eontiol
commearnd {gatablish tribuienyy IF ihe remole slelicn s vsing Lhe multipie addecss cribotary
aption, the tributary sddress wsed lor booting must be 1he first ong established.

NOTE
Invoke ptimary MOP hoot with the sofiware-as-
sipned fributary address does not work if the power-
o7 boot switch is enahled.
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Table 4-5  Mode Switch Settings

Mol line Mebwork DMC I Line

Swltches Characteristics Configuration Conpatibilicy

& K B

N ON 0N ELall-duples Faint-te-peind Yes

QOFF ON ON Full-duplex Puint-tn-poing Y

ON OFF ON Ha if-duplex Peanl-to-oumeat P

QFF (OFF ON Full-dunlex Peim-lo-painl fon

0N ON QFF Flall-duplex Mlulripoint coaral MiA
station

CEF OM O3 Full-duples Multipeint conrral [ ™N/A
slulivx

LN OFF OFF Nall-cuplex Multipoin rthacasy M
aLian

Q11 OFF OFF Ful-Cuplex R i i el auars WA
atation

4.7.4.3  Swicch Seftings for Uw Remole Lead Deteet Boaod Funetion — Tu eneble the remote loed detect
Bont funerion ar @ ramang tributasy siation, swilel number 5 ol ke beol epeble switch pack {enuble
remate wad dateety muss be ser oo ane (OFF) Foe e cerote oad detest bocl Tunetion, the swilch-
speci ed cributary address #lso serves as the paseword which is comaized in e cuer MOP nede mes
P

When wsing booo functions in peint-ta-poiat notworics, the tricteny addness fpassword saecches can, for
SeglrLy purpases, be sel 0o uniyue value since the address ol a point-ta-oonint node iz always known to
b one.

4.5 MAINTEMNANCE REGISTER EMUTLATION

The DKMV s placed wole mainleznance muode when the cser proetam sets hite Oand & a5 the same Lme
in BSEL I Waen this happons. the microcode ealers @ mainleasace cop and sers MAT RDY (bit 7 of
BSLL.Z) to indicacs thar the miceogade is ready 1o seceive & vummzend as definzd by bits zera through
three ulf BSLELE fsee Fipure 437, The functions of 1hese commasds are described in Tahle 46,

NOTE
The microdiagnostics muse complere feses 1-12 s n

miinimum efore allowing entry into the maintenance
leop.

[ che mancenance mnde, the funetions af (e CUSEs are redelined as Tollows:

*  BSLLA, bate xern and four, enahle the respective micruprucessor LST bus interrupes sy definad
by bt ume and tw if an internal 307 rcropl eocers, See Tioore 4-3.
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BESELS

O=CLE

BSELY

B5E 11

BisHLL2, hits zara throueh thres, define G eaiolesaees loop earsmand Tenelion. Bals Toue ard
fiwe are psed for interrupting the CPL o conmmend samplens. Thess interrapls ars soablad Dy
RSB Bit scven s st by 1as micreprocessor wlen she maintenanee loop b5 ready 10 Teccive
anather command Tunclion in bits weru zoosh three Tah'c 4-0).

SEL4 contains a MY 11 memory location far funeticn endes one through e (Table £-4)

SEL® cottains dacn written or read Tor funstions onc, tw, and six. T alsu contains a Z9-hd
eddress for functiony three and foue.

SEL 10 canteins the upper address hits fo1 fenctions three aad four, Only the low hyte of this
OS5 R is used.

NOTE
BSELIG and 11 are woaly used in 22-bit mnde.
BSELIZ tinrough 17 arc nod shown becawse they are
never used by the wsor /DY 1 f-command structore.

T 5 5 4 A i 1 A =] 5 4 G i | 11
MATE | MMNT ; Ck ARl RE ey L
Ch M AGEARLF IWTERRUTT AT T TS o . ey
. ~ I NET r1- E
FLAG SFGIS HH FAOM PLA mlY i INT | INT | PURETIGH EHL BCL2
WG| 1' BRI Ry LI:II'}‘-.'I'“ |:;|'.,| IHIGH B'-,-TIE: I. DRY11 WICMOMY LOCAT I::N | L0 GNTL BEELE
FOZ FURLET RS 1-E i FoN FL!HCTIC"-.E 1-B S5E.4
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DATA ROAD OF 'WEIT =M =DF FUSTTIGKS *, 2 G B or 16 07T AGURCSS FoR SUMNCINNE 3 S 4 .-igﬁ-;ﬂ
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Tahle &6 Waintenance Command Tunctioos BSELY Biks 0-3

o — — g s

Detal Code

Bils 0=1 Function

1 Reserved 1o avord wnpredictable results.

1 Raad MY 1T mamary wesation specificd Ly SEL4 {1k addeess apeailving a
byte). SET.6 contains the daca read tram this logation,

2 Wrice THY11 memory Incation speeificd by SkL4 aEEA enrraiaz 1he daw
wrillen Ly Lthiz Toculiun,

L Bead 236 beles of DMY 1 mecory. SELY points o Lhe startine 12Y 11 mem-
ey address From which 1he ofocmation os read. The lower eigal b of this zc-
dress acc ignoccd, SELS and BSELS poini o whe stacting LET-1] bus address
where the infarmation i3 stored,

4 Writ 236 vtes of MY 11 momiory. SELLA points oo cthe starting 10%% 11 mem-
ory address to which the informatinn 5 writzen. The fower eigal bits ol Ly ed-
dress are sgnored. SELS and BSELE point o thi: starting LET-11] bue addeess
frem which the information iz read.

5 Sel the 4302 micouprocessur’s prograere cowoler o te value conleieed o SEL4.
Tlas s wsed Lo starl e microprocessor execulng code ol the DRMY 1L iemery
locauon specilied by SEL4.

f ast internal loop and mall clock far funetional diagnestics, Mol glack is in-
windized loc 56K b/

7 sel mattteanee rteeru p flags and clear intermpt disahlc in prnxv:ﬁm slatus,







CHAPTER 5
ASPECTS OF DMY1L
MICROCODE OPLERATION

51 TNTREODLUCTION
The Junctionality of the DAY L] results Fram che micraprocesyar and it assosisted microprogzam or

micraccde, This chapter discusses the micrncode wy it relatey to

¢  The pelling algarichon,
- Error recording, and

a I'hz ingernal daca lasc,

51 DMY11 POLLING ALCORITIIM

In a polling vperauon the tetbaiacies arc i cffeet asked onc by ong whether they hawe anything o
transmil. To aceomplish this, the contrel stacion sends o palling message with a unigue tributary ad-
deess doran the line, Uhe statian which recognizes the addrzss respondy with date mcssagess or g pusitive

L'E3 pcag,

With 1Y 115, pelling s based on a privrily scheme which s derived autamatically and appiicd dy-
namically by the micrucode. To cunteol polling and data message transmission, the MY whes 1he
Following Infurmetion:

w  The tributarg’s recene poll hiscory,
¢ The tribucury's user-delined peraoelecs.

#«  The ributary’s protocol slule.

In repard 1o pyotoeal staig, the multipeint network cuntrol station pocls @] esloblished eiburarics thac
are nol in the DI MP halt state. The protoca] stule of every establisked wibotaey is maiecaived in che
associaied TS5 by the concral station. When a leibudery s eligible for polling, all outstanding transmit
mcssages Far chat tributary are sent as the poll, up 1o e linil inposed by the maximom transmitied
mecssage count. 1§ oo transmit messages are available for a tribetary sligible for pelling, the DMV L
automatically rensmity the apprepnace DRCMT contecl message.

The IRV pelling alporithen delermines which wibucars 3 oo he polled next, based on ewch imbulu-
ev'e palling wrpency level. The DBY 1L palling algnrithes amplovs the wer-delined T3S ol G55 pol-
ling puremelers a5 the basis Tor categoriging tritmtarics inte pulling level., The pelling algarithun also
deteemines e cate al which polling wrgeney is inereased within gach polline level. A Libotary™s polling
level 35 based o its regent response hiscore. This classifcative seechanisn, combingd with periodic ia-
cremenling of polling urgency, resnlts in the mosl achive rbuleres being palled mosr ntten.
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a1 Calenlating Polling Lirgency
I ha ':-nlllng nrgcney (prianrity] of cach tributary i p::rnldu_.ill'-.' culeclated when a globel mer expices.
This perivdic caleulation envhles the elparithm tn ealorce minimum poll intervals Tur cuch Lnbul:-.trt'
and by weeount Tur competition belween tnbelenes. The mintmum poll inlecval prevents unnssded ,Ju]]b
[Tan:

s Delaving oller tributarcics,
o Iaterferine with awipot ceafe, and
o Laysing unngfeszary processor overhead.

The polling uegeney of & wibotary is caleulated aga lincar function ar time elapued since the lass poll,
Tre cploulacian is cronzaced whon the maximam valna nf 253 s renched. The thres neramsiens o Lhis
caleulatinm are:

I £ — the wmizinl wielue of the oulling crrezcy (U
20 Ro—= ke rele al which © Lo be increeecd;
L DELTA T e polling clporitduon glabal updans ireeeal,

Fizure 2-1 shoes (b zelavianship berwcen these shree parametess. The appropriace chedce of Q and B
can give a varicry of hehavinrs. For this reasnm, the chaioe of these values must be based an the desired
perfnrmaice. Cnc method of choesing O and K g to define tae aimoem poll time and Do line e
reach maximnm pail wrpeney, and oo oss these valoes mmothe following eyoations,

Minimum poll tme — 125-CHDELTA T
R

Time Lo rewch masienion poll urgency — 235 [BELTA T
H

DELTA T % 1he nser-detined perind of cha global dmar wnd it value depends on te lios speed. Tome
be smaller chan the smallest nonzera minimuom poll interyal, butl o smallae than 200 me. The 2ol prioe-
ity 1% celowlaced for each tmbutary and stered inoa single bele of e TS5, Wil every DELTA T, the
pulling ureency byle 35 updaled. The follewing iolerpree aion i: placed o0 s valee These walugs arg
represenled ie Dase lines on the aeapl of Figues 3-1 Figere 327 showes the eelationship of the polling
urgsnsy W diftereot valaes of O and B,

0-127 3o ot ool the tributary. The mimimern poll intesval has nol sapinec.
12K Minimum poll interval bas expired. The tmbulory 1e elieable Gor polliog.
29 =254 Mimmum poll wnervi] 15 saceeded. The Lobelasy & eligidle for pelling, The
higher vulues wdicale ereasing praciiy i 10¢ cvenl of eamperition hetasan
eibutacies

135 azimmum sl urgeney is resched. Competition hetwasen tributaries al Lhe pn-
atity i round-roebing

Ihis methed of determining valoes Foz O anc I s cpplicabls when stelie Deloeior 15 desiecd, Foe many
applications. wwever, dyoacie bebavior can unpoove pecfozmanes by polling aciee tributarics gt a
Casler rate coad witl 2 luglher pewority 1ol wacive eabatacies.

During cach BELTTA T timg periad, the contral stacion paline aleomithm opdates the wraeney of sach

aperational tribucary by adding the value of B for the ..-Lppmprl:-.l-: pulling slele {-::-'.Lludlrl" Ill:'.'.d"l o the
urpency vilue of cach LTIbLll:-J.T'_-.'. This updating seguence 5 perfommed v the TES data base in 1h: aeder
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wr whici tributaries were orgenally established 2L che control station, Wlhen e pollig algerichn deeze-
mines 1al the nesl pull 15 Lo be senl, il selecls the ibolacy o be poiled by scanning the Thi data base
iinthe ariginal order of tribulary eslablishment}. startiang alhe TSS fallowing che lasc rribtary palled.
In this pracess, e eibvtary ]Ja'.'mg 1he Lighest valuc of Lo fram active, insctive. and unﬁ.:-]'l-:mt.m:
tributarics is scloetod as the noext teebutaey to e polled.
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NMgwre 3-1  Interrelationship Beoween Polling Parameters O R, aod DTLTA T

If an orgeney of 253 is deteeced during the process ol scanmimg Lhe TSE daly base for the mbueliry
having che thrth value of U, the seen procesy s Aelied and lhul trbulary s wwediately gelecied Lor
puollicyge. 'Dnu: the zelecled (mbulary 1= pulled, s werenoy revesls L the assigned valoe of Uf T 155 pol-
ling level.

Drewed Lribelamies are polled al a rale delenmined by the wsee-defined pavamcigr DHAD T One dead
teiledary s pelled at cach expiealion of the FEAL T 4imer, and the scan nf dead cributaries 3 resumed
Trom 1l Last dead wrilaey pedled,
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Figure 5.2 Redationship Hetween Polling Paramerers 0, B, and the Minipum Polliag Tnlecval

The dynacnic polling algerichm wses € and B values based an dynamically modified states. There are
lour of 1hese s1atcs:

1.

b

Lt

Active — The potling aigacitam maintzing a libutary as active whan it responls wopells Wil
datd messages,

Tnuctive — The polling slatc of an petive tribulary 3 changed to inastive when i responds to
comseculive aumber of pells with nondata DDCMT messages. The sount of conseutive non-
deda messages reccived from a eributary in the aetive sfate i desipnaled by the vser-defined
paratmeric NDM-INACT {number ol no-deila mossages Tecuired Lo @ wactive).

Unsespensive — A tributery currently aciive ar inactive iz chunged 1o the unrasponsive slate
when it faila to eespond inany way 10 a <onseontive number of polls (cach poll resulis in o
sglection timsout]. The count of consecutive palls withoul responses is desipnaled by the
vser-defined purameler TO-UNRESP (mumber of limeculs 1o go untesponsive.

Diead — A cuteently unresponsive tributary which continues w be unrerponsive 1o CONECCULivE
a0lls is shanged ta dead. This occwrs wher the number of selsction inereal timeouts desia-
aaied by the vser-defined perameter TO-DEATY (number of limeouts 1o go dead) is exceed-
¢d. Unlike tributaries in the otber polling states, dead Lribulasics are ghweys polled on a
round-robin busis with the period herween oolls being determined by tae wser-delined glabal
parameier DCAD T (dead timer).
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When specilying the peranzessrs conorocimg pulling levels, the uker hag che option of agcepting the
dafauliz (zec Teble 4-2 and 4-10 ur selecling specifiv velues in plece of these delfaule-. The wser pro-
eram can set the pabling stais ol o wibulory looany slae ol aoy Loe by tswine a lelch polling state
cantrol cammand. The palling stawe imposed by o contlee] somomand rsmains woellec, irrespeciive of
Lributary performance, until palling corral 8 baoded back v ihe pollize algecilun by the ussr pro-
grum. Thas s done by dssuing an urlateh palliag 2aie contral command.

Figure 5.3 shews the relatwnship of the the defanlt valees of £) and B for che active, inactive, and

Cuatecspensive pelling slales.
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Each sribucary has () and B values defimed by the user for the active, inactive. and wnecspensive palling
states, This wllows dynumic modificalien of the behavier af the palling algavichm, The basic mechanics
of the polling alporithm ace:

o [faribuary always responds to g poll with dele, W remeins o the selive state, The polling
urgeney in this cose 1 valeolated wang the O and I values specitied for the active state

s [f a tribotary responds w a wser-defined number of consecutive polls with no datr messages
(ACKs only), polling is changed to inactive, The pelling wrgengy is then caleulated based on
1ne 0 and R values detined for the inactive sate.

« If a tributary in gither the active or inactive states fails to respond (Umes cul) og pre
dgteymined nuntber of comyecutive polls, the poliinp stats s changed 10 wreesponsive, The G
and X valies defined for the wnresponsive slule sre wsed 1o caleulate 1he polling urgency,

a 17 x tributary in the unrespunsive slule Tails to cespond 1o o peedersriined number of con-
secutive polls, the polling stale is chainged 1o dead. The user ig notified of this transition by a
conlrol response. Pollig dead Lributaries is very time-consuming becanse it usually requoires
a timzout. Theeefore, dead teiburaries ave nor pelled oq A priotity basis. Tnstezd, 2 global poll
intezval is dediaed for dead tribwiarics, Each zime this timer cxpires, a single deed tnibutery
is polled. 15 ar any ime & dead tribetary rosponds to s poll with o dats messape vz ACE, 115
arar: I8 changed to aotive.

KOTE
A tributary {nul io Uhe active polling state) is awto-
madically returned fo the active state when it re-
sponds to o pell with a valid data message. Tt also
hecomes aotve when the wser proycam allocales 1
transmit buffer tn it

Figure 54 isa seate diggremn deseribing Lhe trazasitions between polling states, The actual renaitions are
depeadent on the purticuler pollme porames lers,

The wser may conlrol zending of all palls v defining & pall delay interval thet must expice belore a pall
can e sanl.

The acogecin-seleciable parameters which pertain to polling ere included mm Tabkle 4.2, These parame-
ters are st by the user with & write TSS commund.

5.2.1 Criteria Tor Determining Polling Parmeters
Although Lhere ere ne gbeolute rules for determining poll™ng parametars, there sre genzrul poidelines
for deriving thee, These guidelines are presemad in seecions 3.2.2.1 shrough 5.2.2.4.

5.2,2.1 Determining 2 Vale for DELTA T - For most mulipaine networs wpplicetons, the celault
walue of 2000 s Tor DELTA T = adequate. The defaulr vahie of 200 my s the snhalles. permissiblc
vilue for DELTA T und represents e actual tims vequired ot the microcode 1o updaie she wrgencies
of 12 trbuluriss. Flawever, in specific cases a highar value of DELTA T might be recemmended. An
eximnple of this 3 a nerwnrk Farmed by Lo craffic devices.

S-f




NOTE :

The minimum polling intercul delines (he Geme res
quired fir w tributacy Lo cench the nrretcy threshald
vilue of 128, This 1= the minipum time required (o
be elighle for polling. The maximum poelling intersal
contof he defermined, This i hecawse it is a function
of line speed, message traffic, the number of tribo-
taries in a metwork, and the polling states of those
trihutaries. These varwahles muke- it impossible o
predict the time at which any tributacy imoa melwork
is pollad.

IMDM — IMAET

11— UNRSF

Figure 34  Soute Diapram of Polling Sae Traisions

5.2.1.2 Dwuterminiog Values for © and B - For a given ¥aluc of DELTA T, the minimum pulling oter-
val is 4 function of e user-delined parameters € and K. For sxample, il o minimem poiling intesval of
3.2 seconds is desired tor a wibutary (assuming IPELVA T = 200 me). the parumelers £) — O, and B =
W satisty this requitcmeont. With these values of 4 and B, the fime w reech maxunum polling urgency is
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6.375 seconds {see Fipure 5.2% Notice thet i ¢ = #4 and R = 4, the minimum pedling inerval res
mains 21 3.2 seconds bur the maximum polling urgeney incresses o 9.35 seconds.

NOTE
Reaching maximum polling wrgrency represents max-
imum eligibility For polliog. bur does not puaraniee
thut u tributarey will be polled.

Figure 5-3 praphs the relationship betwesn the detanl values of (3 and R for each ol the Lkree polliag
atates, When all tributlenes in o oetwork have the defaule value for G and B, end all tetbulacies are in
the sctive polling state, the manner of polling s round-robin.

5221 Determining » ¥alue for Poll Delay - The user-detingd global parameter poll delay impoies a
fixed delay between conlrol slation polls, This provides @ mochanism for repulaling messape 1eatfic
without changing the valoes of O and B tor individual tribucasics. During this deley, transmissien from
the control stetios 1o Abutaries is halted for the interval defined by the poll delay timer, This interval
beging when 1he tributary just palled deseleces itself.

The abiluy 1o regulate message traffic throweh 4 single parameter 3s walnable o multipoint networks.
This is especially true where BMY115 ure conlTpuced Lopether witl slower chatacter interrup: commu-
nication dovices such as DUPT 14, The value selecled Tor poll delay in these circumatances is a Munction
of the character handling rates of the non-DMVLL devices,

In remote multipoint networks where the distance betwoon the enntrol station and inbularies vacics
significantly, there is a grealer chance of ransmic and rocoive errors. This s doe e the dilfzrense i1
communicalion ling seldling 1me in such a netwark, In such instances, Lhe seliling e for the most
dislunl tributacy sieticn should be used for desermining 4 valee for poll delay.

For AV 1-implemented high-speed local networks, Lhis pacameter is wrngezssaty. The defauh vulue
{wera) for poll delay is uscd in these netwarks.

8,214 Determining u Yulue [or DEAD T - This glohal prramster estublishes the rele at winel dead
tribucamics are polled. Dead Inbutaries are polled on 2 reond-robin basis, witk one ributary polled &t
each expiration of the dead ceiburaey timer

Palling desd tnbularies can significantly impeet network line wiilization, The s1acter the period of this
timer — Lhe greardr the impast, For a given value of DEAD T, 1he impact deereases as system line
speed increases. When detarmining a value Tur this pazameler, the primary geal  to minimize Lhe m-
pact on network line weilization.

The value for DEATY T should oe bused on ke period of the selection taterve] limer Tor 1he specitic
applization. For example, if the peried of the dead tributary timer and the selechion inlerval timer are
cqual, only dead tributeries are polled. For most sestem applications, the period of the dead ributary
should be from three te len limes grearar than chac of the selectiun inlerval tmer, This of course de-
pends on kine speed. The defauil value for DEAD T is ten szcunds. This is adout thres tirres the defuult
value for the selection meeval timer,

£.3 ERROR COUNTERS

In multipeint networks muny tribolaries tie (o the same trunsmissicn ling, Beeanss of this, it is more
difficult o determine which Liak, if any, is causing errors. T add in toublesbooting, the DMY L men-
1ains exiensive error counlers, Every [3%Y11 in the nelwock [1he sontrel station and each tribulacy)
Lses crror cownters o record creors, This allows wier programs ar any WY1 i3 the nelwork o deter-
ming oversll error retes and to detect a malfuncioning link,
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Dt Link ercors are indicated 1o the WYL by BDUBME acpative eekaowledpe messagee iMAakea).
Each MAK concains an addrgss figld and a reasen ¢ods thag identifies the soirgs and reasor Mo (e
MAK. Ingenzral, when an crror is detested in an incoming maessage, the statinn that receives the mes-
sage sends o MAK @ the scacion that sent the messaee. By rooording ARy sent and S AKS reeeived,
cach puine or tributary in the network 5 able to compile stetistics un the condition of the ok e-tab-
lished belween the lvo stations. DDCMP eccor recondinge bas besn destaned su thal eeen il une of Lhe
slutiones un U link cannul record errocs, e other station ey be wsed Lo cecord eccurs Lor all commu-
nicaloe w bah direclons on the link.

There are thres man cadegores of cemoe counters weed Ty fhe DMV daa Lok cownes, siation
comnters, and chreshald counczrs, ara link connrzrs and chreshald connrers are maintained for cach
tribetary, Soamernl station 1'|1|r nmn a [:-h:r-:!r_ql link. I'hase connters are Ineatzd in the tribucary seacs slas
of the dita MEmary [1Feure 5-5)h Station coantery Aarc aintzined for the physieal ik ay a1 whols, 1'11.{
are kcated o Lhe |=|c:-|:u. status slots of the dets memwry (Tigurs 3-6) Unlees olherase 5t :-'.lul sl
counlers merement Lo 2 mexinom value amd hold that valoe wntil cleaced.

33.1 lata Link Ereor Counters

Macy hink counters are of oo epes; comuolabive and backeocend. The cumlative cownrers are d2-hic
resslers which lutch al 255, The beckaruwnd counters are 16-bil registers whick leteh a0 RE335, The
cumulative duty Lk cuunters record and otal ul.l covurcences of an error and proup them inte the Tul-
lowing culeporics,

Drata svears cutoaund,
[Yara errars icbonnd,
local reply fimenues,
Reorote reply timens,
locul bulfTer errors,
Rerole bulTer errors,
Seleclion Lmeeuls.

Buckeround dute liok cownters are uzed Lo provide o slelislical bese Tur the cumalalive ecror couners
wid Wherselore record:

#  The ovimber of dosa mwessaaes Uasnied,
&  The number of daza massages reecived, and
- he number af selection intereals,

A point-ti-peint sbation meinlaims o sinple sec ol data [k counters. MMubtipoint -tabions (santrol and
imbutacy] mainlain a separele sel ol dula hnk counters fur sach eatablished lotbuiasy, Duala link
couwnlers are cleared Dy

e A omaster clear of the DAY,
» A concral comramand 1o establish she fribetary, or
. A nser-issned concend cnmmand to mead and cicar the TS crear oonafors.

5.3.1.1 I1ats Errors Outbeund - This 5-bit group counter cecords NA K received Tor dals eroors ue-
curring sin the commumications channel outbeond From thiz slaliom. There ere thres 1epes of oulbound
errars for which this counlec Tecurds WAKs received: header blockeheck (OTIBCC), Jute Deld Dlochk-
check (ODBCC), und reply responsge [OREPR). Three separute Oag bils indicale which Lype ol ouibauad
ermor 15 being counted.

s OHBCC (ourbound header blockeheck) s sct wher a WAK with 2 reason code of one is re-
ceived for a header hlock-chesk crror for cither data o enntral measagns
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CHOBCC (outbound data Field blockeheck) 15 sel when a NAE wub a reason ¢ods of 1wo (s

recaived Tor a data Neld Block-sheck efroe,

CQREP {culbound reply respanse) (g 5ot @her g WAK with a toazon code of three i received

Tor a 1eply MCEsage ITa[nsg.

TRIBUTARY S1ATLE 551 (i T35I
ADDAESS (0 TaL)

B RESERVED
RECE W'E THRESACLD ERRORS
g TRAKSYIT THRESHOLD ERACAS
ZELELTISK THAESHOLLE ERSORS
7 .
— Ca™4a MESSAnEE "RANSMITTED —
10
— LATA MESSAGES SECEIVEDR —
11
— SELECT OR WTERWALS —
12 LaTA ERRORS OUT=0OUIMNT
RESZS¥z0 DAREFR ) QxR | 4B
13 DATA EAROAS INGOILIM D
R=EERVED 'AEF { IDECT | IHACLE
14 LOZAL BUFFER ERRCAS
RES= == LETS LaTL
14 AEWILITE AUF=ER ERADAS
SESERYEDN RETE RETL
1= SELECTICN TIMEQUTE
AZ=ERVED IRTE MRTS
17 -DCAL =EPLY TIMEQUTS
FERCTE REPLY TIVIEQUTS

K EERE i

Figure 53 1Jata Link z2nd Thrashold Error Coumers
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Figure >4 Sialon Eccor Counters

3512 Tats Errors Inbound - TLhis 3-bil group cowcler reconds acoucreswces wliel norrmally resoalt
[rom dula errors vn the cormmucations cliamel inbound 10 (s seaton. Tiheee sepirate Dils idicele
specilic error Lypes assacialed witlh (bis conntee,

o [HBCC (inbouad beader Blockehookl is s2f whaen mesasgas having header-ilocs check errers
are reecived, Whan this ctmor nocurs, point-to-poing searions and mltipaint control seacions
sehidl & MAK with 2 reason code of one. & multipeint cotoral siazion records thes ermor for che
selected tribotary resardless of the address Nield in Lhe received rmessapee. S omualdpinl 1o-
ety recurds this errur unly F the eddress Reld matcies i station addrees.

»  TDBCC (inbownd date (ield blockeheck) is sel wien X AR with a reason gods ol teoace 10
be senl Tor data eld block-check <reors,

» [REF {inbound reply respansg) is scr whan NAKs with a reasnm code af three are to be serc
for a reply respanse,

£3.1.3 Laocal Heply Timenuts — This 8-bil cownter records ovcursences which resull Trom:

#  The loss of communicatione belween Led slulions while e coe recacding Liis coeor has Jala
Lo lranscell, o

= Tle choce ol an wapprapeiaic vl Tor the reply finer.
Spegifically, this crror counter recardy the sending of 1 BEF messapge.
53.1.4 Hemote Heply Timesuts — Thiz 5-bil counler revords oocurcences which resull T2em:

o  The loss of commumeitionts belveen Cag staiiots while 19e remete stalion has dac fo oeass-
Lol o

#  Tle choize of an inapprapriate value far the remote station repiy timer.
Spegitically. this counter records ACKSs sent in respunse to @ RCP. The remole slalion senl o REP

because it received no acknewledgremenl (o7 messapes (1 previowsly sent, The local slation received
those messapes, bul the remote slalion oever ceceived the acknowledgzmens,
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5215 Loaeal Buffer Freors — This 8bi0 connier records the fact that the user nrogram a1 tae station
recordizg the ercor failed w propeely allogats reecive buffors to data mesesgeys foom the remole slelivn,
Two separate bits indicate the specitic cerors agsocigted with this counter.

LBTL (local bufter tempararily unavailablz] is set when u buller i temparanly waavailanle,
This sondition indicstes thar & MAK with o rewson code of eiplhl 1= 10 be s,

LRTS [Incal buffer too small} is set when a locul bulTer is 100 3mall for the (icoming meos-
sape. This condition indicates thel o NAK with a reaszon ¢ods of 16 18 02 he senr.

5.3.1.6 Hemnte Buffer Erroms - Thiz %-hit cawrcer recnrds the faot chat the nsee progean at the remnte
station fuiled to properly allocars receive buffers o data massages from the station recording the zrror.
T sepurele bits indicate che specific armors saociated with chiz counter.

EBTL {remone receive buller wemporarily unavailabled 15 52l wien @ SAK wilth @ oresson
code of eight & received.

RBTS [remoie receive buller wo smalll s sel when a NAK wub a reasor code ol Ls s e
orived,

5317 Sclection Timeouwts — Thes 8-bit ceonter recerds the ovearrences which cesolt Trvoe

Luogs ol communications with o remole slulion,

The choice of an inapaeopriate value Loe (g stetionr’s select limer.

This countct is used only by half-duplex peint-10-peint or canleipeint conteo] stations, Two separar: hils
indicate the specific sreors associared with thiz councer,

METS [no reply to sslec;] iv wied to record azlection intereals inowhick no sranemission is
reczived from the tributary, and no sctempt o transmit 5 deteeted. Specifically, 11 rocords
the expiration of the szlece timer without the receipe of a sulid control mesaazes ar header, or
Lhe detection ol un attemnpted trunsmission.

[ETS (incomplee ceply W select) 18 wsed 10 mecord selection interyals whiicl ware ool acoper-
v terminaled. Specilically. il cecceds (he expiraiion af tle select timear preceded v racein
of o valid cootrel message, receipt of 4 velid header, or derecrion of an ateempted teansmis-
gien. A artempled transmission i indizated by

- Thg preaence of @ carricr vignal,
- The receipe of & DDCSWP synchronizetion sequence, sl
- The receipt of an S0OH, BN}, or DLE.

5.3.1.8 Daia Messages Transmbred - This 16-hit counter records messayres srensmitied by this siaier.
and latehes o1 a count of 83335, Ir ean bo used as A statisticu] bese when eveluating data ec2ors ous
beand, local reply timeonts, and rermote buffer errors, Aeseupss senl s o resoll of reircnsinissian are
Rot ineuded in chis eount.

5.3.1.% Duats Messupes Received — This [6-biL counrer recerds messages rocsived by this station, and
lalches a1 a coent of 65535, I1 can be vsed as & statistizal basc when cvaluating data crmors inbourd.
remole reply lieouts, and local butfer eteors, Messages reccived out of segquence or in ermor are aor
acluded in 1his count,
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SN Selectiom Iwtersals — 'I'his 1i-bit contoer records the number of lunes (ks stacon selects the

' vther station. o wlso latches 1o a count of 45533 Speciically, 1t recerds the nuiober of messapes Lrans-
calied with e selecl Mag on. TL iz only weed by hall-duplex potol-to-poind and wollipoisl coolzel sia-
Lwas, I can be vesd as a statistical base when evalualing he punbor of scicetion 12egn0 s,

A2 Stadbon Eevor Counters
Mrarian connters aoe Bhot comrrars which larch a7 255 and reeond wnwsal ocenrrences. ] hese aoone-

retecks mey be che result nf:

B
A harcwuare or sollware Taule al his slalion,
# A hardware o sollware faoll Al o cemole salion, oF
- v A dula errdor 2o Ute Socteb cusatwons shaanels vadetested by the header Dleck-zheak ficld.
Acsinple sorof these counters 35 used tor all tributarizs on a moldpeint link.
I'hera are four typos of station counters:
v. Remote station eroers,
2. Lol slelivn errurs.
3. Globe] keader Dlock-check ernocs. and
4. Maiweoaoe: da Leld block-cheek cirrors.
SLALK connters ars claaed bys
A muster cloar of the MY, ar
d e A pser-teusd contmol command woreed and clear the G55 error counlers.
5321 Bemote Staliwon Ercors - Thie 3-bil counler ceccrds occurrenees: coused Ty o Tooll i oa recoose
slilicn or b an wnderected duta eccor on the chame] wbauod Lo this staden. Boor acparace Dits indicaw
Ve specilic erraes associaled willy (his errae caunter,
# ROVEXN (romaw reccivg avermnd ia et when 2 MNAK with & rassan eade of nine is received
Far a rcocing owerrem,
' s EWHFFE (remote tessaue headzr Fazmat erraes’ s set when o messape is received which bus
' 4 header Jurmat eccer. This comdilion Indicales thal o NAK willl s reason code af 17 58 1o be
senl.
o  RSEL (remole selection address coeor) is se0 when o multipaing control station recgives o
measias containing an addéress figld which does nor macch the addross of che currently ac-
_ lected trimucary. RAEL iz a flag used only by multipoint control swtinns,
a«  BESTE [remute siresming tributaries) is sel by ailher oo of Lo events: 1 an implementi-
. Lun-dependent maximum leansmission inlerva] 35 excesded w3thoul releasiag 1he channsl

Chubbling cributazyl or 2 the charnel is ool released Tollowioe the end of o scleetion inearval
ralreaming Leibutars),
53.12.2 DLocal Station Erears — This §-hit counter regords accurrenees caused by a frult in a local nea-
ticn nr hy an undgteeted dats crrnr on thg ghannel outhound frame this statiom. Foor separete bits n-

dicate the apecific orooms assecizted wich this error coonter.

i e LOVEMN {loval receive ovecrun, MATK zenl) 1z sl Tor loca] slalien teceive overuns, This ¢on-
: dition indicatles o MARK wilth 8 reason oods of e 15 00 Te sent,
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o LOVE (losal receive overrwn, SAK not sent) is sel by o receive gesroun when o NAE 15 not
sgat, Far g mulcipoint tribatary, this huppens o an overrun oocms while receving o header.
For ocher atations, this ovcurs when Lhe stelion 3 nol 2 1ae DROMIP 2un stac,

o LUNDE {lovs] transmil underruns) i3 se0 when & wraneic underrun ocours,

»  LMIIFE {loce] message hoader Format arrnt) is et when a WAK wilk a recson code of 17 35
received 1o Indicate 8 message with a header formuet srrur was senl By thas stelion.

£3.2.3 {ilokal Header Block-Check Trrors This 8-kic gounter tecords the ovcurrence of Deader
Tlace-cheok errars that are not cecorded on a per tributery basis, Specifically, woeewms heador oiogk-
check arrams for Tainlenaice messages and for messages to tribeleries where Uee addzess field dozs not
maich the station addeess.

5324 Mainewince Datn Field Block-{'heck Errors — Thiz 3-bil counter reeovds the ccourrenve of
date Tield Dlock-zhack crrass 0T MEMIENLNCE TIRELLD S5,

£33 Threshald Error Counters

Threshold crror counters are wsed 10 delerriae it @ persistent fault exists, A peraslel fovll is ane
which noouwrs seven conseculive Lmes, Whenever & threshold counter reaches 115 staxinum walee (7,
the wser program Ie wolified by a Sontrol reaponse.

In the DDCKTP run stacs, ireshald counezrs sre clerred wher the usee 18 totified, Inchis way the wser
i conlinuadly informed of a persistent fault. In the BDOCRMP ESTRT and ASTRT states, threshoid
counlert arg 201 eleared whern the vser is notified. 1o ibis way the vsee i noc continus |y iaformed of an
INCPerative remaie station.

A poini-Lo-paiat scaziom Taintaing o single sel of threshold counters. A rultipoinl control statzen main-
tains a scparate set Jur each teibualacy, A muliipoint cributary meiniams a sogle 260 unless i supports
raltiple trioutecy addeesses in which ¢asc it mainzaing = single set for sacl established feihucasy ad-
drosy.

There are thres bvpes of iheeshold arrat covniers: transmil, seceive, and sglection.

§.2.3.1 Trissmit Threshald Frrory — This 3-bit counter i3 inergmented (i less than seven) in tha 2ol
lowing Wslansss,

[, The DWMYIT iz in the ISTRET slate when a STRT messape Is senl,
2. Thre DMYVLI iz in the ASTRT state when u STACK Message 8 oo, ar

Tre OMW1] iz in the tun stute und a2 ~AK with 3 regson oode othzr than Lthree (REEP res
aponsc) is received, or when sending 6 REL message.

[

The transmit threshold emror sownter 78 cles red:

» Lpon entering the [STRT, ASTRT, or run stales.
@  While in the run state one of (he follewing accurs:
— A transmit threshald errar is Teported,
— A NAK, ACK, or datz messupre s received aoknowladgitg & new messare, or

- A MNAK, ACK. or duly message 18 received whan no mossugnss are oulslanding,
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2332  Receive Threshold Drors - 'This 3-hit conntes i ineremenled (08 less than seven] when 1 SAK
with one af 1he falfowing rewsun éoley i- sent.

Reason ode Iescriptan

1 Header blnek-ocheok creor.

2 DLy Meld ofock-check crror.

3 ELT respunse.

A Buller lempurariy unsvazluble,
E Locotve overrun.

16 hcgeape eader Iocmad crrur.

This counter is clesrad when:
#  Lnlemng the ISTRT, ARTRT, a° run slales,

# A control messeare with o corree header Blackeheek is recelved withewl a heeder format o
rar,

= A dara message will cocrect beader and daca Meld Blockehechs s reccived without 2 Tieadsr
format errnr, ar

s Inthe run state, 2 receive taresheld ceroe i reported.
5.3.3.3 Selection Thresheld Errors — This 3-bil cownter s omly wsed by cmoleipaind contee] slalions dod
half-duplex poiot-1o-peit steticns. It is incremented (O less than saven] when 2 sclootlior mgaut oc-

LS.

It is clearcd upon reocipt of a mcssage with (be select bil sel. ot while 0 Lhe run soacs ancd 4 szlectinn
threshaold areor i reparted.

54 DMY11 MICEOCODE INTERNAL DATA BASE OVERYIEW
Funcuiomally. the MY internal data base provides the scehanism for ténsaing:

*  The sssignment and cempletion ol transmic and receive buffers,
¢  The qusuing of LMY L] responses,

»  Tho assignment of TS5 atrucrurss 10 caloblished teibulacies Tor the starsge and maintenancs
ul tributary and plobal scatus information.

Acrnap of this Jdels base iz bown in Tigure 527, The data base is implemented by shree basic structures:
e Linked lisis,
& 5lar mapping 1able,
#  USE and {355 structures,

Lach of thewe are described beiow in tzrmes of organization and funciion,

5.4.1 Linked Lists

A linked List s oot open-ended date 151 mude up of fixed-length blocks linked by pointers, Each of 1aese
blocks (Link blocks), conlain seven byles of daty and @ one byee pointer to the next link hlock in the jst.

The paincar in the Jast block in the lis1 15 a4 Lecoinalor value Tipores 5-8 and 5-9 illustrete the scandard

format tor DMV linked-list structuces.
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Figure 57 Data Memary Maep

A DMV linked Vst is wade up of Zive kinds of Linked live,

[P

5.4.1.1

The ree linked liss — A lst ul ereply link blncks wsed by the mizrocnde wa form the remaining

kinds of linked lists.

The response linked list — A queue of respanses for posting o the user program.

The commun butfer peal linked Lst - A lisu el the accessing iafarmation for each reccive
bufier ussigned to the comman pocl, There is ons link bleck for epch ussipaed burifer,

Beceive bofter linked list — A list of ceceive boffer accessing informetion. One of thess s
maintained by the microcode for each cstablished tribulaey having privele recsive T ffiers
wssigned, Thers is ane link Block for cach buffer.

Transmil buttzr limked lst — & list of teansmit buffer wecessiog information. One of Lhese i3
muinteined by the mictooade for each established tribulary having tranamit bulfers azsigned,
There is one linked list for each bufice.

The tree Linked Llst — The Free linksad list from wkick e13 other linkea lists deew link blncks, is

maintained in the lower section af data memcry ¢alled the buffer and output quewe (BOC) (Figure 3-
7). These %32 byles translate into s total of 104 link Blocks availablz for use by (he operatiore] linked
lists, In this way, the tree linked list fungrions as a Mnile resourae fo7 the eperational lnked lisls,
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As pecviausly siated, a linked list is equipped with twa lisc pointers; one that peints Lo the start of the
lint &nd one thae points to the end of the list. When @ link block is cemoeved (rom the [ree linked (51, the
surt of tae list pointer s changed to point 1o the nest available link Bleck in the free linked list, Whena
link block is completed by ane of the upenctbonal linked lisis, 11 s added ww the end of the fraz linked list
and iLs interneal pointer is sel 10 the lecininator value of 377 octal, In addition, the interng] poinger in zhe
next 1o last link bleek is changed from 377 actal to the address of the link Black just added. The-start-
and angd-gf-lisr aoineers for the free linked lisc are maintained in the station (355,
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Link alewks are removed fraom the frec linked lise and added to the receive, irensmlt, or common pucl
bufter linked lists when the user program swes comtrul ur buller addeess Schieracier count commands
for that purpnse. Similarly, link blocks cre removed Mrom the fres Loked s and added woohe respanse
linked st when the DYYT1T micrecode poels o responee L2 e user progrant, IE the last Link alogk is
remaved From the free hnked hist, the stact of the Lst poluer o sel 10 the feetnasor value of 377 ootal
toy indicats there are no more link blocks cvailable, [n this eveat, the nexe request far a linke black gener-
ales the Jelal errur QUELUE OVWERFLOW, For this zcason, the hufer allocetion srategy for a4 wser
proprian musl ve designed 10 asswre &n adequase number af link hlocks.

LIN< POINTER POINTER TO THE MEXT LINK BLUCK
VESSAZE hUMBER DOCK P MESBAGE MUVBEES
BSEL 3 TIIEL-ARY ADDHESS
BEEL 4 BUS AJJ3ESE
BSE. 5 BUS A73IRE5S
BSzLA CHAERADTER COLMNT 1L
35EL J CHAHACTER CHT HiGH, BA 16 BA 17
35EL 7 ~wPI COLE AND B 1E-2°
- ET

Fipure 5-0  &Scandard Link Block

5.4.1.} The Response Linked List - This linked List funations az a quene of buffer ciiposition, control,
and information raponses 10 be postzd to che vser program. The farmat of the link block fur sach of
these thres cesponses is shown in Figure -4, When preparing a iink to cunvey e conlrel or mlocmalon
reaponag, the microcnde cleary ull wnosed bit pusitiens o Lke Link block 1o gera, Flowever, Link blocks
reatored to the froe linked st remain uncharped.

The stert-ol-list and end-ol-lisl peintess Ter the response linked lisc are maintained in the stution G55,

£4.1.1 Buffer Linked Lists — A huficr finked hist is pn:v%-ﬂ:d Tur eush Lvpe ol message buffer allocarsd
by @ user progeam, These &g

o Comman ponl Teczive buffers,
»  Private receive bulMTers, and
s Transmit bulTers.

Each iink block in a hufier linked st provices the lecation wid ziee of & buffer in main memaory,

The Common Buffer Ponol Linked List — Thix linked izl provides a queue of receive buffors available to
all established tribularies according 1o Lhe quola assigned o cach oribugary.

Commor paol buffers sre zssipned thoeogh the buller address /characier conre coremand, und snabled
with tributarcy cuoty assizamenls theough the conteol command (soe Seccion 3.3.3). The start-of=lisr and
end-ol-list pointers for chis linked lis1 ace maintained in the station GBS,

Reccive Buffer Linked List — This linked Hst serves ue o queus of private regaive buffers. One list is
manrained for cach tributary sstublished at » multipoinl station, For point-to-point statiens, one Ligt i3
ma:niained at cach siaiion. The sturl- and eod-of-list poieers o1 sach receive bulfer linked list are
maintained in the wwsociated Uribelery®s (or station’s] TS5,
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Trunsmit BuFer Linked List — 1 ki lisc faneticns a3 a queus of Leaastoll bullers, One lisl s maintzined
fur ewch tributary established st a muitipnine station, For point-to-pednt Slatioos, one e s maistained
al each stadwon, The slart- and end-of-list smneers for sach transmit hat$ee linksd 1231 cm matatained in
e associated deitbutacy’s (ur slalon'’s) TSS.

A unigque feafues of Uos Lok Hlock s e message nwnber Neld. When & message is sranamited from a
buffer, the headzr of char message comaing Lbe DDOMP messape number I:n tae TiossNEa mim Ber
Field). §he micrneode usce this fizld to locale he boller (oo a messape that hes boen NAKed afrer
Lransmissiom and, thercfore, muusc hz retransmitted,

547  Slor Mappiug Tahle

Londer 1330, the B-hit message header address lield permits a mesimom of 253 nnigue oilulacy
atldresses in 4 mulzipoint neowark. Howeves, the DMV 1L microvede Dty the number o asrablished
eibuieries Lo LZ Tn order to fmplemere DOCKMEP, 3 tibotary in a DMV -besed meltipnin nepaenek
can Love o TSS wldress in the range of 1o 235, Howeeer, only ©2 of Wese tribularies may be astab-
lishied al any one Lime.

Thh pddresses are assipped al bolth cuntrol and tributary stacions chrangl (e slan mappiog wble
(SAT). As shown in Figure 57, 1his leble covupies 236 locations it DDMY T data semorny: one lovation
for cach of che 235 possible tribuiaey addresses, and ene localion to addrass the (s

The function of tha SMT s toomap ap B-bit wibolory adéress inw one of the 12 available 1S5 stroe-
Lures. When a inbutary tv deleted, its 755 and SMT cary i celeased Lor rewssicnnent. When 17 trikm-
Laries ure ssLablished amd an attempt is made to catablizh o 1Mhoa procedora] ecror is posted tu cha wser
PLOACLIN.

54.3 TS5 und G55 Structures
The TH5 and G55 sircclures vecupy separate sections of dacs memazy. The {155 4 a single fd4-hyte
sectiom while the TSRS siructure consisls of twelve Sd-byle sections.

5431 The Ulobal Safgs Slol (G58) Functionally, the O58 iy msed w

¢ Maintzin contral and slatus wfermatos specilic e the eperation of’ the microcnde,
»  Tlewurd evenl vounts and ermor conditions that arc glehal in namng, and

o Storg glabi] paramsiers,

The majority of the (355 s devoted to mizracede conlrol and statue infirmation. A detailed map nf the
055 15 skown in Figure 3-10

Avuess L the G55 15 aceomplished on worc hourdarizs, & user progeoun can read any G358 o on
theougd the conteol command. The cuntent uf the addressed Iocation is transteescd 10 108 user progrem
theowgh an efozmation cespunse, A wier progrem even read and clear anly (GFS5 station eoror cotilers.
The four glabal parameters (Jecations 34 Lhrough 370 are wricten by the user program zhrough the con-
tral cormmand,

54.3.2 Trlburary Seates Slots {TS5) - A TS5 contuing fouwr gencral cacegories of 1#belery informe-
tion (Figure 51171

Pracaco] and tributary stalus,
Error and statistical counters,
Messupre exchunpe varizshles, and
Polling parameters.
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Pratocel snd Tributsry Stules - This category includes information o the 1ribetary™s pracocnl state, its
status with relutiun o the logical communications Hne, ile protocol status, and s palling status. Tri-
butary polling status is maintained anly ata multipeinl astwork eootze] siacian. Although this informa-
Hon i wnly perliseat 1o, and wsed by che DMV microcede, i can e read by a wser program.

Frror and Statistival Counters — These counters provide the pser program @itk @ owide range of greor
counls. amd 4 sel of staiistical eounts that pecmil enelysis ol 1he meaning of specific error cowals, These
sounlers can be read ard cleared by the wser program. The functinn of each of these conoters is do-
soribed  detzil in Negtion 5.3

Moessuge Exchange ¥ariahles — This celegory inehides a range ol vuriebles wsed by the maerosle Lo
saniral the traremission and receplion of snessage dace. This includes (he conunan buffer puol guola
awgigned by the user progrem.

A group of dmers s ulso incleded in the messape exchange vaziables, 'l hose cimers cen be presct 10 a
specific Umeout value By the wser program, and direclly copcern message traffic wasfecced en the
lopivel link by e assaciated tribntary. These tioeres are eotorred woas

Tranzmit delay timer,

sSeleotinm interval timer.®

Mavimum transmitled messuge Couns,
Habbling tributary Licoer.

& & & &

The link management fonelions pecformsd by these timers i deledled in Chapter 4.

Palling Parsmeters — These paramaters arc wser-delined values (bac are wsed by the polliag algocichin
e conduct dynamic polling activity in multnoint networks, The tuactions performed by the MV
polling alauzillm, aid the zriteria for determining U valucs forsach parameder, are discussed in detail
i Seclian 5.2,

A et valos For The selesrian interel Giner is maoatkzined in sach -—ibetys U85, dut e cotial tier is mainziined &
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APPENDIX A
DDCMDP

Al DDCMT

The [hrgilal Duly Cormeronieations Mezsspae Trouseal (DD M P sravides o data sk conloe] poocedure
it ensnres o celialle data communicasion path berween eammnication devices conngcled by Jduta
ATk P hag heen desigred to aperate over full- snd half-duples synzhronoos ol asynclroneus
chunmels i1 hich point-to-powat and moltpoine modes, T2ean be used ina vericty of applicarions such a.
lisicibated computer networks, host frune-end prucessors, Temole tertmnal coneeneracrs, st romote
Jub enire-esil syalems.

AL L Cuntrolling Dade Teanslvrs .
Thae DDCMP eseaps Tenmal ie sbown o Figerms Al Three comusal characless are provided o
GNP e dillocenliate borscent the thees passible vepes Of mesapgea;

o SOH Daca messags follaws,
& BRSO - Clonirnl mossape roallows,
[¥.E = Muirranance mcssame fnllows,

Mote Lhat the use ul & Jxed-lenglh header and messape siee declaralivn obviates the reguirement oo
cxleneivy messigs and header deliniter codee.

I 124 T

_ cOUN- |FLAZ |RESPONSE | SIOUZNCE ADDRISS{CRE-1 CRL-2
. v | | s0H . . s g
S B E 13 RIG|2 27 s|6 B TS BEOTS  [@ars  |+gamg| AHY YUMEFROSEBT |, -
i ChaREDTERS LE 1D '
W oul A0AL

FVigwre &-1 0 0K P [Dasa Message Dotmat

A1 Error Checking aml Recovery

AP uses 1 Th-hit ovele redundaney cheek (CRO-1A1 Tor detecting transmission ceeors, Wiaen an
errut veours, DDCME sonds & separate negarive acknowicdge (WA KT message. DICMP dogs not re-
Guire an avknowtedgyement messaee Tor all data messages. The number in the response tizld of & normal
Ieader croio eiher the special WAK or scknowledee {ACK) contzel message specifics the segqoence
Tumaer of the lust pood message recelved. Fur exemple, 17 meszuges 4, 4, and & kave beoen recesved
singe the last luete an acknowledgerenl was senl and messape 6 0= buad, the NAK messwre speciies
rumber 3 whizh favs "nessages 4 and & are pood and & s bud.” When DDEMP eperales 1o Tull-duplex
mode, 1he ling dees not have to be mirned around; the NAK is simply added w the sequenos of messaaes
fisr the transmitter.

When a sequence etror oocurs in IMCKMEP, the =ceciving station docs not reapond o the message, The
trsnsmilting, steliun detects, from the response ficld of tae messages it reccives {or ¥ia timeout), thao
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e ceceiving starwn is Ul Jooking Cor a cerraln message and scnds i again, For exampec. it the next
messape the recciver cxpools o receive i 5, but ecocivas 6 instead, the roociwer dogs not change the
reapoa3c field {which containg a 4} atf its data messaagss, The recgiver will zay, 1 recept ull messapes up
throngh message 4 and 'm atill looking for mesaage 5.

AL Characrer (nding
DTCMP wses ASCH control chartacters for Y™, SOH, FNO and DLE. The remaindgr arf the mos-
sape. Includineg Lhe header, 15 trunsparent.

Ald ks Tramsparency

131308 P defines trunsparency oy wse ol o counl Dield in tae headee. The header iz ol a Fixed lenarh, The
caunt in Lhe bewder delermines the lengih of e lran: paceal indormaten held, whish cor be from 1 fo
16,38 bytes longe. To validete (e header and connt field, 0 i3 fallowed oy o CROC-14 tield; all headar
characiers are included in the CROC caleulation, e validated, the coune is wsed to recsive the daca
and 1o logate (he second CRO-16, which is ealonlated an she data ficld. "T'hus, character stuffing iy
avoided,

ALS  Dady Chunnel Utilization

DDHCMP wses either Tull-duples or ball-duples circuig av opuimuom etficicnsy, Wy she foull-dupley modc,

LOCMP operates ag 1w independent oouc-waY channels, «ach eentairing its mwn dara surgam. The only
depaendeney is the ackaowledgements whizh mnst e sant in the date ezresrmnin the npposize direccioe.

Hoparate ACK masanges ate wnnacestary, therefore, redocing the control everhead, Acknowledosements
ure simply placed in the respunse field of the nexl duta messupee [ur the oppeelle direclion. IT severul
dute messapes ate received correctly belore the lerounul 1s able o send a messape, all of therm can be
ackanwledeed by one cesponse, Only when o lransoussio o occuess, o wien Leathe io the apposins
directicn s ght {oe data message 10 send b is 0 negessary @ send 3 special MNAK or ACK message,
respoclively,

In surmary, IADCMEP data channel weilizztion features moiude:
1. The ubility 1o run un (ull-duplex or hall-duplex data channe] facililes,
2. Low conwnl cliaracter averhead,
3. ™o character stuffing.

&, ™o separarg ACKs when traffic is keswy: chis saves onoextra syne-charsclers and ineer-
TNCSSAZC AP,

gl

Wultiple acknuwledpements {up 1o 235) with ane ACK. and

fi.  The ebalily 10 suppoct point-toepaint and muitipoin lives,

Al PROTOCOL DESCRIPTION :

DDCKP s & very reneral pratocol; 1 ean be veed on syashronous or asynehronots, half-duples or full-
dualex, serial or parallel. aad point-id-paing of multipoing syeteme. Most appiications ie vrhing protocaly
are hall«duplex or full-dupley transmisgions in g serial symebromous mede; that upﬂruilnj__ EOviCOTTIENL 1y

eiphasized in the following description,

The heador s the most intooriene pert of the messsre Because il conlains e message s2qLetce ni.
bering informution and the character count, Lhe two most imperiant fzatores of DPDCMT, Because of
the imporwnee of the header infermation. il merits s ow1 CRC Dlackehaek, indicated in Figure A-2 as
CRC-1. Mesaagres Ulel contain data, eathee than just cenneo: informacian, haws 2 secord saetion which
conluine any mukber of B-bit chataztess (up to 4 maximum af 16,3837 and a second CRC {indicated in
Figure A-2 az CROC-Z), :




i hOTE 1
f—*ﬁ

! I FORATION

By =i CLAES LUy | TLAE (RESFOMSE | SC2LCNCE|ADDRCES | CRC T ANY RUMEBER | CRC 2

14 HITE] 2 2175 aars EOTS THTS |1RRIS ZF 8-2IT 16 BITS
i wH&RLATTFHES :
e e e e -
L% \ H""-\-._\_ -\-"--___\_\_\__ﬁﬁ?ﬁh_{;nrgf-ﬁ:‘iqj}ﬁ?-"--___-'\:'E -,-E 5
'\-\,_Hh "'\-._\_\__H- '-\-\__|_?_ - 7 ""'-._.-"J_\_\_\_ "-\-..\_\___\_
Y T -\-\-\-\""-\-H-H"'l. e -\-""-\i
L LA ¥ BRNRENERE MR ENHEN 0
- S0H = aTa WIESSAGES 10000CC1 CHARACTCR COLNT  QF  SESP # M=HEaGEd AOORCSS
END ACKMNOVSLCDECR EMT ooooatc]  CoCDoo0 D00oc: % RESP W R1a0o0na0 SODRZSS
! b ESATIVE ACKNTWLEDCE  GIOOLTET GrairedT il eeee.. % RESF # 2200000C ALNHESS
REASLIMG: GoC H=allFH EHROR (HIHH
Rl "1aTa =RAOE ooocic
HEP AESPORSE oacct |
ELFFEN UKAMS LABLE [HIRIHE R
RECEIVER JvERRLIM [HHRIER
RIESSAGE 10101 LRI [ HE .

HE&MFH FOAKAT ER=SON - OGGc

REPLY WESSAGE D001 QNI T TC0ENT Qs ©o000000  _STMESS# aLLRESE

ENO | 8THST MESSAGE CEEREI T OENII0 1G00E0030 T EMERINL ONEERII00 ADCRESS

START ACKEOW _COGCMMERT SKEENITLNT 2000011132330 11 CEIN00C  J00000Cc ADLDRESS

" s A RMTERANTCE MESSMGE 17810000 SFARACTCRA COLART 11 et Q0o0gCcCcc ADDRESE
HOTES:

1. 0OMCF THE 2414 MESSA1EE AN THE WAINTEMARCE MESSASE HAWE CAAHACTES ZOUNTS, 53
LY THESE MESSAGES 4AWE THC INTORMATIDN AMND CREY SIELNE SHOWM IN THE YESSACE.
=DRAYWAT JlaGRar] AB0WE

: 2 “"ZESP ¥ REFERS TC AESPOMSE NUMEEH. THIS § THE MLMECA ZF THE LaS~ WESSABGE

.-. RETEIVED CORPECTL™. WiHEN ISEL [N A MEEAT WE ACKMNOWLED TE MESSAGE, IT 15 ASSUMED
TH&T THE REXT H FEA RUMBERZD MESSASE WAS MNOT SEZFIVFR, WAk RSCEMNED W TH
ERACIES, SR WAaS UNACCERTED FOR SOME JTHES REASNGMN. SEE "REASORME."

A -YESSAGEM” B THE SSOUEMT ALY 255 GNED YJWIRES SF THIS MESSAGE. WL/MEBFRS aRE
ASSIGMED BY THE TAAMERITING ETATI0N MOCDULD Z68: 1.3, MESSAEE DO FOI_LOWSE 2ER.

4 ~LETRWESS# 15 THE WUWIBEER O THE LAST WIZ55A3E TRAMSMIITED BY THE STATIOR. SEE THE
TERT JISCJES OM OF REF MESSACES.

" E. " ADJRESS" IS THE ADDAESS (17 THE TRIEJTARY STATIOY IN WULTIPQINT SWSTEMS AND 3
USED Ik MESSASES BOTH T AND FROY: THE TR BUTARY. IN POINT TQ 230IN" OPERATICN, A
STATION SEMDS THE abDRESS 1 BUT (ENOAES THE ADDAESS FIELD Gm AECEPTIOH

6. [0 AND E" AEFER TO THE QUITE SN FLAG BT AhD THE E_ECT BIT. SEE TEXT.

W22

Figure A2 DDCMP MWessege Formal in Digadl
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Belore the messeje lormed is discossed in ocesler detail. 1he sessage sequeancing system showld be ex-
plained because mosl of the header mforimation 15 dicecils or indicecily related o 1ae scquensing apet-
atioin.

ln DDCMP, any pair of stations thar exchangs massages with cach other number thoss messages sc-
guentially starcing with message number ong. Fach sueeessive duzy messaees 35 numbered sing the next
nmamber in sequence, moduln 256. Thus, & long sequenee of messapes would be numbeced 1, 2, 5,254,
255,40, 1,255 The first message sequence elways starte with © number 1, and every sequence thers-
ufier begins with 4 . The numbering applies to each direction sepacately, Fae esample, st l:ﬂn A m'LE]ﬂ
be sendiog s messpges 6, 7, and & 1o saion B, «while station B i sending its messages- 3, 6, and 7 12
staticn AL Thus, in o moluipoiol configucation wiaece o contzel staton is sngaged in twrx:n-wa:-' GO -
nicttion with en ceibucary stations, thece are 20 diffeecnt mesaaas nember seoueaees invo' ved — ong
sequence for messages from <ach of the ten trilmataries to che concral amacion, and one ssguence for
messages from the goncral station 1o cach of the ton tributarics.

Whenever A station (rangmits A maasage tooanather station, it assigns ity next sequsntial messame nuoe-
bor to that messege and places that number in the sequence Meld of the messege heeder. In wdidicion Lu
meintaining a counter for the sequentially numbered messapes which it sends, the slalion alse aieineins
a councer of the messape numbery received Mrom the other siwlion, It updates thal cownler whenever a
messape 1% received with a messuee number exactly ome Lipher than whe previously receieed message
number. The contenls of the received messape counter ere included i e cesporse Tield of e messags
Being sent, w0 indicate Le the other station the higlest sequerced messaae that has bagn reegived.

YWhea a stelion receives a message mnlainjng an ereor, taat station sends A nepative acknowlcdgs
(MAKY message back 1o the tnmmutmg spacion, IDCKMP does not F“I.]_I]In..- an acknowicdaament For
aach message, a8 the number in the responac fizld of a normsl header {or in eicher <hs h]‘.lI:l.--l-.'ll MAK ur
positive acknowledgement message ACK) specifics che sequence nomber ol the Jual goml messegs re-

ceived,

When a station receives A messuge that iy out of sequence, 11 does nel respond 20 that massaae, The
trumamitting stulion detecls this From Lhe respense [eld of 118 megsages wnich it ceceves) i t]'n:: ey
interval expires before 1he ransmilting slelion ceceiwes an acknowledgemend, the transmirting sration
sends w REP freply) message. The REFP message conrdins the sequence mumber of the mast reoenr
uracknowledped message senl (o the remars siation, IF che eeeciving station has eorrcetls reccived che
mesgage referved o in the REP inessage (ns wekl as the messages proceding i), ic replics to the REE by
seading an ACK, I it has not received the messags referred 10 In REf BN, it ends a NAK containing
the number of the last message that it did receive cotrectly. The cransizting station then recrensnnis
all data wmessagas atter the message specified in the NATK.

The numbering system for DDCMP messages permit. op o 255 onacknoewledged messages outs
standing: a vseful fepture when working on high-deley circuils such as 1hose using satellites, Howevar,
the DMY11 limits the maximom number of unackiowledesd messages auraranding o b 127

A3 MESSACE FORMAT

With the above backeround, i is new lime 1o explore the varicus DDCWP message farmats in full
detail, us shown in Figure A-1 The first character of the message is the cless of messape idicaior,
represented i ASCIL with even parity, Thete arc three elasses of messapes; daka, contrul, uné mainle-
fanee, Thase are indicated by class of messags indicatora 50H, ENCE and DLE, respeciively, The neal
twa charastars of the message are broken into a 1&-bit field and u 2-hil ield. The 1d=hit field 15 vged in
data and maintenance messages to indicate the number of cheraciers tha fallow the header CRC field
and form the infarmation part of the messape. In control mezsages. e Trst eight bits o the 14-hit Fizld
arc vsed to designate what type of contre] messape 1 38; 1e lasi six bits are generally filled with zeros.
The exception is in WAK messupes where Lhe lusl six bus arz used 1o spesify the rzasen for the Nak.
The 2-bit fizld contains the quick-wsync and s2lect Tlags.
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The quick-3vne fleg i3 uzsd 10 wdorm 1:¢ cecciviog, statian 1hat the messapc will be fallowed Ty syeae-
charactcss; the reeciver may wish o st its gssociated synchranmes recoiver handwane into syne-agarch
minde Aand ayne-strip mode, This reestahlishes synehronizacion and synes are oiscarded until the first
charaeter of the next messaers arrives. The pemess of this s o permit the receivinge station i engyens

Lers, The select Dug s veed o ontrol link maoagensol in hall-duplss o owllipeinl conlaoce s
wheere ransmitlers osed o gel wrped oo aod olT, '

Link meseaccar is (he peegess of eentenlling, rhe tranzmission aad reeceocion of dara nn links whare
there may be men or mare trangmitears and Jor receivers actively commecesd to the sama sipnal ckonnaly,
I'ks is tme of half-duplsx paime-to-point links, s well 25 Tell- and hall-duples mulupont ks, On hals-
duplex inks, only ome fransmitier mey be aclive al a time; on Jull-duples nse, onle une slave trane-
mibnler may b active on the link al o Lwme.

A plativn v such a Lok may eansoul wheo o bas Beon sclecwed o2 graned ewngrship of 1 Tink, This
owpwersinp o passod Dy ouse of (be selec flag oxistiag o all meszapes. A selecr tlag sac in a recc’wed
mcssagy ablows the addrgssed station to ranzmirc after camplating receptinm ntf the messaga. 'The selzee
Hlag alse means thar t1e transmitter coases transmitting afzzr the messsge i sont.

The respoense fizhl containg the number ol che last messaee correctly receiveld, Thie Neld 15 wsed in dala
messanes and in Lhe pusilive and asealive acknowledse types of sontrol messaeres. Tz Tunclion 2hould be
evidens Mmom Lhe preceding dizcussien of segjuence curlool

The seguence lield be veed 10 data messages and w e REP oype af contral messags, Iooa da message,
ioeontades 1he sequeace aumber of the messags a8 assigned by the cranamicting sracian, 1a @ RE mea-
oAC. i ig veed as parr of the question, “Have von reccived 81l vessages ap throngh massage mmbar
[specify]) enrreetly™

I'c address Fizld iz used toidenzife the tnbotary sietiun in mollinuinl necaeorks and 15 wsed oo messasres
both b and Mrom the tributury. To peint-lo-potnl uperation, such slation wses o addoess of 1.

T eddilive wo the pesitive and negative scknowledpemeant and BEF epes of contrel wessaass, hers are
s starl and slon ackoowledge fontrel mossages, Thess ave used 1o place the station which reczives
thean i g koo state. Inoparticular, chey initialize the message counters, timers, and other coanters,
The start acknowledge message indicates that chis has been accomplished.

Fienze A-2 alun shows the meinienancs messaee, This s Lvpioally o boolstrep messape containing lowd
provratas 10 the mlummanon Neld, A complele leeulment of munnlenance messages and slac-up pros=
cedures i bevomd (he scope of Lis Book.

MOTE
Refer oo the MW MP specification order (A A-
1¥59%A-1C) for a3 complete detailed description of
DDCMP.
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APPENDIX B
FLOATING DEVICE
AND VECTOR ADDRESSES

B.l TLOATING DENYICE AINNRESSES

UNIBLUS and LE[-11 wddrosses, sterting &8t 760010 and cantinging througn TA3776, are desizioled as
flnating dewior accresses (see Tigure B-1). These sre wsed as register pddresses for communications
(and orher) devices inlerlaciop wilh the PDP-11 {refer to Tehle T-1).

. NOTE

Somy devices are not suppotted hy 1 51-11; however,
the some scheme applics. That is, gaps are provided
a5 appropeiale, The conventivn for assigning these
addresses 18 as Tollews:

Aogap ool 10y muat be el between the lesl address of ene device tvpe and the fiesc address of the nesr
device tvpe. The first addzess of the next device Lype must sterl ur @ modolo 10y koundary. The gap of
10y must alsa be lefs for devices thar are non installed but are skipped over in the priority ranking lise
Multipls devices of the same svpe must be assigned cortipucts addrezses. Reassionment of device ypes
alreedy in the system may be required 1o maks roam for additicnal cnes,

B2 FLOATING YECTOR ARDRESSES

Yeolor addresses, starting at 200 and proceading voward 1o 777, are designuted as loating vectors
These ere used lor commwnicetions (End acher] devices that irterface with the PDP-11 end YAX-11.
Multiple devices of the sume type would be gssigned vectors sequeniially (refer to Takle B-2).

WOTE
Some devives ure nnt supported by 151-1§; however,
the same scheme applies. Vectar size is determineg
by the derice brpe.

There e no gaps in flopting veotors unless eoquired by prvsical terdwazse meslrictions (n duts commu-
nicalions deviees, the recelve vectar must be on a zero boundary and the rraasmit veclor must be on 3
4z baundary).
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Table B-1 Floating CSR Address Devieey
Necimal ], Chetul

Rank Option | Bize _ Modulus
| (LIRN [ L0
2 DH11 Y 207 i
3 D3| 4 | 0 |
4 DUl 4 ! ) i
3 DLl ) 0 '
f LE1lA 4 Lo
T MO IIMET T 4 La
" DA F and DAY /DES: 4 1n
4 EMCN 4 10
110 LFR1 4 10
1 VRV 4 W)
e VhIV¥3] & 201
L3 DYWLRTD 4 1]
L4 FLI]and B1¥il 4 T4 (Eair oniyl
L5 LPA]L-K A 20 [ealce unly)
1& KWw]i-0 4 1d
17 K oeerved 4 LG
14 EX11 4 LO [extes orls)
1% DRE11-W 4 La
20 DR11-B 4 L [ater secnad)
21 DMEP|[-AD d [
) DPVIL d 141
23 15B]1] ) 14
24 Drxvil-Al 5 20

“ODZLLIE and DZTIF are dual T371 15 and ere treeled By the elaozithm as two DED s

tawrtime CSR address must be an cven multiple of 241 (netzl).

Tahle B-1 Floutiog Interrupt Vector Devices
Derimal Ocral
Rank Crption Bize Modulus
| non ‘ 10
2 KL (extra) 4 mn*
z DLIT-A {extre) 4 10*
2 DLI1-B {exire) 4 10
3 DF11 4 L
4 DRI 1= 4 1t
5 DMLL P 4
f Di111-BB 2 4
7 DHIT moden eontrol 2 4
G DRIT-A ' 4 0%
9 NE11-LC 4 |0

*The vector Tor the device of this Lype must a'wavs be oma [0y boundary.




Table H-2  Floating hfertaupt ¥Yector Devices (Conl)

) Ierimal eral
Rank Dptizn Hize Wadulns
T1F | FASTI ircadsr & punch) 3 10
11 (W B 4 10
12 1711 4 TIH¥
13 13511 4 TI1¥
|2 (FIRAEN 4 111
Iz D1.21-1 4 140+
la DLLI-T. | 10+
Ia DIl 3 10
In DIILI 4 19t
17 GT40/VEV] ] & 11
1% 1.+s11 12 Bk
1m SO 4 ot
M [ SR I 4 y Lo
21 LI 4 : Lo
2 DUF11 3 ' Lo=
13 DY and modem contmal f ]
24 LKll-A q | 1o
15 [ LI q i [0
2N DY DMREL 4 10
27 DA DEEDEY L q 100*
2B K01 g mn
29 I PRI 4 0
34 Vv 4 I
3l R Y 4 |0
3z YT%0L 4 1o
R DWERET] 4 1a*
54 RLLI/RLY: 2 4
35 TH. 1 2 4 (after the firs)
3o 1.PAT]1-K 4 I
37 IP1i/TPI00 2 4
38 KWii1-C 4 1a
kL EXL1/RX31L 2 o (abter the firsg)
<[ IPR11-% 2 4
41 DR11-B p 4 (after the first)
43 DMP11-A0 4 L0
43 DPY L1 4 Lo
4d ML 2 4 (MASERLS device)
45 ISB11 d Lo
i (ai¥ | 1-AD 4 in

"The vevtor Tor the device of this type must always be on o 10y boundary.

¥These devices can ave either a M7820 or MTA21 mnterrupt control module, However, il should alwavs
be on 2 14y boundary.




B3 FXAVFLES OF DEYICE AND ¥ECTOR ADDRESS ASSIGNMENT
This example b devices a regeire device and vector addrsse assigwonent oo e Ueating address space.

The devicey ars:
] RL¥ LRIV LE

« 2 DPVIls
+ | DMV

INervice Pervice Yevtor

(Dption) Address Address Comenenl
THI01) Gap el” for DL
Taa02d Crap :¢ls For DHII
Tadn3d {rap lein tor [T
TRO0A] Lrap left for 13011
TR0 {rap left for [P
THOCAL Crap ledt for LK1 4
TR0 Gup left lor DA 11 /DMEN
TR CoplefL Ter DZ1 D2 ]
TEOTLO Cep lefl for KMC]]
Te0120 Gap lefr for LPPTL
Ta0130 Gop lefr for WMV 2I
Ta0140 Gap lett for WMV
Ta01A0 Grap left for W R0

RL¥I11 S TRQIA0 00 Second RIVIT/RLY D
TR Clap left oeteeeen RLY 1L and next

device

TRO200 Gup laft Tur LEAT K
TROZIN Gan lefl for KWL I-C
Te02:0 Reserved
TeL210 Gap left for RXLI
Ta0240 Gap laft jor DRL1-W
TRO2E0 CGrap left for DRL1-B
TEQZED Giap left for DMPLI

OFPYl ] JE02T0 EAIH First DPY 11

OPvI TEOIO0 320 S=cond DRV
THELZD Gap left between DPY L and next

device

TalAD Gap lefl (o 15BI ]

DMV TaLA40 130 First and only DMY ]
Talian CGiap lett after last device. in this

case the DY, to indicate that na
acher devioss Fallow

B-5







APPENINX C
MODEM CONTROL REGISTER FORMATS

.1 MODERM CONTROL RECISTER FORMATS
The modemn sigoals made uveilable by the DMWY 11 can be examined or modifisd by che wer program it
needed, This supplies (he flexibility needed L2 mest the vurioos modem inlerface requirements of dif-

Ferent coumntrics

REAL MOIDEM STATUS

LAY

Eit MNmine

0 CARRIER

1 ~OT USCED

2 (CLEAR TO SERD
i MODTK RTADY
4 TTALFEMTPLLY

Dheseription

Beceived line sipno] detscior, sormeunly relerred to us carmier de-
gl indicates (hal there s an appoopriale cudiv tone beine re-
ceived froum 1he remote modeon Typically, io [ull- and huadl(«lupl-
c¢x applisacions, arrier deteet i3 o whenever  (he
cnmnrtmications ling i3 incact and she comete modsm has the sigs
nal requesc to send asserted (che modem is fransmitting) This
sipmal s akn applicuble o the MY integral mndem.

ALWAYS READ AS ARRG.

This signul 15 genetated by the local modem tu indicute whether
o 0l I i ceady o lrunsmmil Juta, Clear wosend 15 the locul
Iedem’s fesponse W e assecliong of requesl by send. This siznal
bas a slighudy different meoning willl dillereny mudems. Wilh
some medems it wdicawes that the carricr & being received [ram
the remte mandem, and, therefore, i3 an indication tha o suitable
comminicacinns channcl exists,

Thas signal indicates thet the modem is ready to oparate. The 0N
condiliun indicutey that the locul naudern 35 connected e the com-
coeweu e Lions Iine wnd 15 ceady o exchange Mrlher control sipnals
willh (he DMYILL The OFF condition indicutes Lhal Lthe lecal
odem 8 ool ready o operate. This signal, when wnplemenled by
the moden, s used by the DMY LD 10 detect either o power-alT
comdition or 3 cable-eclated modem malfuncion,

Thiy sipnal, when asserted, indicates than che DMYLL iz in the
hall-duplex mode. This means that the 1PWY1] i3 connceted toa
cornnunicalivns lne desipned for tranamission in cither dirce-
lon, bul nel in both directions simoltancously. When eloarcd, it
unplies (ull-duples speration whick iy cao-way independent trans-
migzion o both directions.
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Bil N me

5 REQUEST TO BEND

& DATA TERMINAL
READY

7 RING

READ MODERM 5TATUNS

BEELS
it MName
o MODE

1Meseription

This signal serves ta enntrol the data chaanel transmit function ol
the loga] modem, and on a half-duplzx chanmel, te control the c-
rection of duts transmission of the locs] modem. o a Jull-duplex
channel, the GM ¢omdilion muinlaing the medem o the Lransoul
mede, and 1the OFF condilicn mainlains e moden in tke non-
iramsmil mode, On 2 balf=duplex channel, the O coadition
muainlaios the modem in the ransmic mode and inhikite the re-
ceive maode, The OFF gondition maintains the modemn in the re-
ceive made, A transition from OFF e O instrosts the maodem o
chect che transmic mode. The modemn responds by Labing such ae-
fiom as may be nocessary and indicates completion of zuch acliurs
by asserting clear to send, thersby, Indiceting W the DAV L that
data may be transferred weross Lthe commuonications channel, A

transitiom From O 10 OFF wsiruet: ihe oden 10 camnplais ey

transmizsion ol all data ihal was peevicnsly teansforred 1o 1he
modem and (hen assume a aootleansnil or reesive mode, which-
ever 18 appropriace, The modem respends to chis insoruecian by
tuening OFF the signal clear 1o serd when it is zgain prepured to
respond 10 4 subsequent O condition of reguest o sand.

This aignal gontrols the swicching of the loce ] medem (o end Joem
the comnmminications line, When asserted. thiz sipnal -ecves 0 in-
form the Ineal modem thet the DMV 32 ready Lo aoecate, This
signzl alsn prepares the modem Ter conpectlion 0 she eomnn-
nications line and muaintaing this conneclion as long as it is Tk,
When lurned OFF, LLis signal canscs che local modam o dis-
connecl eler ali data previous'y transferred o the modem fus
been 1ransmirted. This signal can he uaed by the local medemn e
delect o power-att condition in the DWY11 or @ cable-reluled
madem malfupstion.

This signg] indicates whether un incoming call signe] s being re-
eoived by the local modem. YWhen O, thos gignos indicares thar
an incoming call {ringing) sipnel 5 being receivad by the Jocal
modem. The OM stels of ring musl abpeac appraokimarely azthe
same time us the ON segment of the cinging cwels (during rings)
on the communications ling, The OFF condition must be main-
tained duriog whe OFF segment of the ringing cycie (betwesn
rings? wnd at o]l ocher times that ringing is not being receivid.
This signal is nor affested by the swics of data terminal ready.

Description

This hit indicates the operational made of the ling oait. A ong in-
dicates charwcler<risated protocal operabion, end a Zera in-
dicates bil-ariemed praroeat operacion. The DMY ] intualizes
this bit to one.
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Rir W T

1 NOT LSED
2 TEST MODE
3 VOT TSET
4 NOT LUSLED
5 NOT LSED
f SO SR
2 SO LLsET

WRITE MODEM CORTROL

ASELA

it Tw e

f] MWOT TISCEH

I SCLCLCT 5TANDBY

Z MAINTENAMCE
BICHTE 2

3 MalTESNARCE
WD

4 HALF-DLUPLEX

5 SELECT
FREQUEMCY

Dyseription
ALWAYE READ Al XFRO.

This signal indicates whother or not che local madem 1= inoa test
condition. [This signal wpplies unly L modems Lhal suppurl thas
lcature.) When in the OM cundition, this sigoal todicatss o the
DAMYTT Lthel che Tocu] mwdean bas been placed o e 1esi condition.
The ON condition cant alao Be i respoose 1o cither Iocal oF ro-
micle astivatiod by means of any otier dwoder cest condition. Ac-
Livalion of a teleconununications neranrk tost conditiom (For -
amplz, facility loaplack) that is knoan to the modam can alun
aAuse this wignal to be O™ In the OF 1 condition, this signal in-
dicates thit che macdemn s nut in the test mode el 3= available fur
noTmal operation.

ALWAYE RCAD AR ZFRO
ALWAYS READ A% LERLD
ALWAYS READ &% FEROD
A1 WAYH REAN AR AFERO

ALWAYS RCaAD A5 ZTROD

Dieseription

Delaulled 1o O by DMV bardwars,

Defaulted o 0 by WY 11 hardware.
Delaphted to 0 by DMWY 1] hardwere.

The DMWY L wses his bit w0 place e lne uaic into the half=dupl-
ex mode, The user pecgram canaar s¢t or <lear this bic, The
LxY11 can change line characteristies only through the meds
definition command. The AWM Y11 I8 equipped with a softwase in-
tetlock that prevents simultaneouns tranamission end reception
when in the hali-duples mode. While the {rensmitter 5 trans-
mitting, the revelver e dizadled (tum receiving daly viw s bard-
ware nberlock.

This signal 13 vsed to seleet the transmit and receive frequency
bands of a medem, In the ON gonditicn, the higher frequercy
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Description

bend is selected for transmission to the commumcation: chunnel,
and the lovazr frequency band i selected Tur receplion feom the
conununizations channel. When OFT, the lower [Te¢uendy band
ig selecred Por transmission to the commuomcations channgl, aad
the higher frequency band 35 selecled Jor receplion Jrom the com-
rmunicetions chanael.

NOTE

The modem, if il suppords selecl Treguency. must he
st up te igooce this sigoal freme DR1VIL,

Hit Mame

f DATA TERRMITAL
EEADY

7 NEW SI0MAL

C.2 RS-449 YERSLS RE-232-C

Thiz signal santrols sedtching of the loeul modem (oand Tem the
colmnigations hnc. When asserted, thie signal serves 1o wbaem
tac Incal modem that the DMV T is ceedy wo operate, This sigan.
alsn prepares the modem [or confecuon 10 Lhe coumnmurications
line and mainlaine this conoeclicn as long as it is UM, When
turned OFF, this ignal causes the Jocal modam o diseonmect 2 f-
ler ull data previcusly transterred to the madem hay besn lrans-
milted. This signal can B2 uzad by the lheal modem o delecl o
power-aff candition at the Y11 or & cable-rsleted moden
malfunerian,

Thiz signal datermines whether wr not the local modem will sapid-

vaed at control stutions in coulupoinl petworks where the remnce
modems operats o swilched-carvier mode, This incoming signul
to the control steilion appears 28 2 secies of short messzge bumsty
transmitled by each triburasy as it responds to the poll from the
control slation, Lo ceder to permit rapid acennunodetion tu syp-
nals Fram several feibutavics appearing in quick succession, Lhe
castiral station informs the local modem when a4 new Sigoal i3
about o begin by asserving polling lor ¢ brel intecval, Foer syn-
chromous syatems, clack timing on ke incoming -nessage vATICS
fromy message to message becpese 1he cemaore modams are in no
way synchronized weach avher, If the time imterval heoweer. es-
sugrey 15 teo short, 1he clock holdover after the ord af ane message
muy preciede rapid svnchronization on the following messags.
The nse of this signal allaws the control station o cesel the
moderty teceiver timing rocovery citeuit, enadling i 10 respand
tare quickly to the hine signel presenl aler polling has beea
rurned OFF. This signal wpplies anly 1o modams that suppart pal-

ling.

The most commen interface stenderd in uss during cecent vaars is B%5-232-C, However, when used in
thodern cornmunications systems i has eritical limitations: the srost sericus being speed end distance,

Far this resson. the inlerface standard R&-449 was developed to replece RE-23E-C This standard main-
tuins & degree of compatibilicy with R5-232-C to asenmmaodate an wpward ransition o Bi-4ed,

The mosl significant difference borween RS-44% snd R5-232C 35 the electrical characteristica of sie-
nals wsed hetwoon the dets commurnications equipment (MCEY and the daca terminal equipment
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{IXl ). The BS-232-C standard apecifies oniy unbalanced ciccuils, whereas, R5-344% specifies buth bai-
anced and unbulanced circuis, The specilice lions [or these Lwo circuil Lepes supporisd by R5440 are
contained in ELA stamderds RS-422-A [or balaneed circuis and BS-423-A for unbalanoed <ircuite.
These opew standacds permil greacsr ransnusaion speeds and alew greacer distanee Deoween the [FTE
and DCE, The magimmm cransmisgion apeeds supporied by B5-422-A and B5-d23-A specitied circnits
wvary with cironit length. The normal transmissinn speed limits are 20K b for RE-423-4 at 0l m {200
foot] and 28 b5 for KS-422-A alsn at &1 m (200 foet). These normal cransmissicon speeds can be varicd
by tradeofly between apesed and distance.

Another major dilflerence between BS540 and B5-232-C 15 1he specilicaiion ol Ly aew sonoes Lors Le
aveommodate the Jeads required v suppart sdditione] Ciecuil Juncuions aand the baloneed by ecleoe -
cuile, Coe comelor 15 a 37-pin cinch wsed 10 acvonunadate (e apaciiy of dada cosutiumucalions appl-
cations, The mber s a Fpun cinch for applicatiens requiring sccandars chaans] tooetions Seme of tg
new gieeults impicmepied v RS-34%9 syppaen local and remete Inophack festing and :=.Tﬁ|1-:'|hjr' channel
selEcyinm,

The craneitiom from RE-232-0 to RS- will nat happen tmnedintely. Therslore, applications that me-

wire connecon belween BS-232-C and EE-4349 mnterluces musl wdhere o Lhe hmile lors ol BS-222-C,
which specifies w noonul leansmission speed of 20K b/ wl o mesimum distuce of 1502 o 030 Dee ),

DMV L dows pel support BE5-422-A balunced ciecuils.







APPENDIX 1]
MODEM CONTROL

D1 MODEMN CONTROL
There are twu levals of nodeim conteal available tothe Y11, The First level 15 provided by the Lard-
ware, apd (be gecond by the MY 11 mictoende.

D.1.} Hardware Modem Contral
The 1I2% 11 provides the Follovinge modea conweal Muoetion:

a  Prevention ol simullapcons transmizsion and reeaption in half-duplex mude.

Nuil-Duplex Mode - When ser, HALF-IYWPLEX specifies that the DMY LT s i the Lol ples made,
In hall-duplex maode. a hardwarc incerlnck proventy the DMWY Trom transooiling and feseiving simul-
taneonsly,

MNOTE
Thix hardwure lockoul prevemis the DXY1L fram
being wsed in the hall-duplex mode on a3 Tull-duplex
maedem wilh the contdimous carrier aption instzlled.

D12 Modem Control Implemented by the DMV Microcode
The modem conlrol sipnals implamented by the 1YL are:

blodem ready (data st readyd,
Request to sendclear to wend,
Carricr,

Idata terminal meady, and

A LLEGY AnEWeET.

Each of these zipnuls are oetlined in Tabls D-1.

Onee modem cendy goes O, the MY L1 reports any transition frum ON to OFF 10 the wser program
by issuing & control responsc containing the code far the system-sven. modem disconnect. The micro-
cade tests that modem ready is QFF for 10 ms. Trensmission i3 inillally inhisiced by the microveds oy
interlocking the signals modem ready and reyusst W send.

Whenever the signal carrier detecl s dropped by the madem for greater than 1.28 aecunds. the user
program is natified by a control respense containing the code for the systemn event modem carcies loss,

Drizgrams are wsed in the discussion of modem contrel functions. Reler Lo Fugure DAl 2z anaid ininte-
preting thess diagrams. The flow depisted by the diagrams {Figures D-2 chrough T8} deseribes the pro-
cessing of BIA modem conical signals by the MY, Cack diapram eepeesents  serial flow for a spe-
cilic modem control function. However, the functions performeed, as represenied oy gach diagram, are
performed in parallcl, The readable and writesble modem signals listed on the diagram for modem ste-
iug can b read and wricten through the cuntrol coinmand wsing the request keys rend medem stalus
and wrilc mode eontral. '
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Table T-1 D% Y% 11 Maodems £ ondend Funetions

Higmal

escription

Thuls Sel Ready—
hudem Reudy:

Feyuese tu Send )/
Clear @ Send:

mnfteare interinek provents the RY 31 Prom transmmteing i SR s not
returned. 1T DSE dropes {meaning thal L omee was asserled) Dor e perind
of 10 ms, the transmitler and receiver wre resvnckoonized, the lremsmitier
und receiver seclions of Lhe micoocods cre cesel Lo the wdle slale o allowe
1he ueer o relurn bullers, DTR 5 then Sropped o clear the e fees
DT Tor reasserting Sooditions], aond the vser s then rotifed of the DSR
drop via a contecl~nil for disconnzer,

Software inerlock prowenting the 1Y 11 from transmittiag it 5K =
not reurngd; IF the 1% %11 has been instroctod by the wser tnostart up
the communicacions line, and SR 5 not asseried, the DAY 11 does no
tremsmmit. There s no timer started Tur the Nl aseertion of DR, TL s the
responsibility ol the oser to ensure that the modem s plugeed oo Also, 1T
the mudem s o diel-up modeo, the wser should make sure thad the oone-
oer 1y dialed. 1 mosl cases 1ae s1ar coounand is issucd Wil 1he tnent of
watling [oe o weoming ¢all. L thizs gasc. the tmer walug is arburasy s
that it has been Lefo np o the user saftwarg o dete-mine this timeoat, 1
dita terminal ready (1ITR] is not asserted baceuse of a pest arenr condi-
cion that cansed the dropping of IPTR (that s, disconnect), the wser pro-
orymn may wssert FYTR via the wreite modem command tn eaable transmi--
KU

Tur all applicetions: Belore BT is auserted (i alrewly wsserted this oe
by passedh TS 18 chosked for che "R condizion, TTETS 15 "O0NT 2
L3-20 108 Uimer is started while waiting lor CT3 o druo, 1T CTS does not
deop within the timer pericd, constant CTS 12 weeumesd and RTS s 5ot

Far all applisatians: Software interlock prevests repRsmission it CT5 iy
nnt returned. 1T CTS s nul relurned within 30 seconds (alus or minw 10
myl, a disconnect conlrol-out i3 queued with a (718 failure cade in
HBECLY. The transwitter and recciver are resynchronized, the rensmiller
and receiver seclions of 1he microcods are reset to the 1die slate toallow
bk user Lo rettars butfers, and [¥X1UH s chen dropped w cleas the line. {See
DTR for reasserting conditinng).

For all applications: During tae dme that RTS is sel overy 10 ms U715 4
checked for the “ON" condilivn. IF CTS siavs in the “OFFT concition fur
A seeomdy (plus or mines L0 s), & disconnest control oue iz gusaed with
a CTS Tuilure code i1 BSELT, The transmicter and receiver are tes-
ynchroniesd, the lrapsmilter and pecciver sectinny of the microcede are
rexal L e idle state 1o allow ohe user o retuen buflers, el DTR 15 1then
dropped o clzae the ling, (See VPR for rewsserting condilions).

For atl halt-duplexs applications: The seliing ol reqoest 10 send is “AMN-
EYEIY with the half-duplex bit in the hordware w "Bind™ the receiver
when trenymnitting. :

B ———
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Tuable 3-1  DAMY11 Maodem Control Functinns (€ ont)

Signal

Deseription

Carrier:

Baca cerminal ready:

B A nAaeT;

Softwere inlerlocks prevent transmission in half-doples i¥ carrizr iz in the
O cendition, This prevents the YY1 from ronning ha'f-duplex or
four-wire conslanl Carmer modems.

Farall applicaticns: Hardware erlocx of carmer and the receiver cleck
stoq the LAY R from receiving i carrice were w deop in the middle of e
TRCHELLNS,

Fur all wpplications: TF carrier “drops" while the 1% 17 is in the process
ol receiving Lhe cormier. the loss timer = started. T the carsier lnss timer
cxpires {1,258 secend inlerval). the wser i mocified via a controloot “nr
carrigrs inga The receiver 38 then ressnchronized 2nd the receiver micro-
ende 5 resgt tn the wailing state for the next messape. [T ihe carcier luss iy
lews than ©.24 soconds (earricr is reasserted bolore the timeoul), the mes-
sepe being recedved v allnwed o rish, [f CROC crroes ave detecled [nor-
mal cesel, the protocl recnvers from the failure,

DMV ¢lears DTR on a oower-up Bos initializetion, snd 2 masrer glear,
This 1 & hardware [uncliun, DTR 35 not pated from the interface drivers
when the DMYIL ] s placed in Jovpback mode, DTR 35 munizored bye diag-
nealies running in ineroal loopback 10 ensuce Lhal Lhe microcede dues net
satir,

When [XYIR is dropped hecause af errors, it s ouly reasserted if aay of the
[ellawing cenditions exist: anto answer is enabled ar remaote load dergst s
gngbled. The code is in the provess of power-on baot or reguest boot,

This option is switch gelactable. 1T enubled, the DMV aseerts DTR and
waits for modem ready (DER). Becauze of the dilference betaeen
modemns in che LS. and ather counteies, ting is a0 uzed as on indicalion
that an incoming call has heen established, As it stands. DSR iz the io-
divetion thet the call har been eacabtished. BF A valid DICMP messags s
not received within 30 seconds {pluy or minus 11 ms) after 5 conmection is
gstublished, DTR 15 dropped (hang up the phans). The eonnection is con-
sidered 10 be eslablished on asserbion of currer or clear to send. The
transticter and regeiver are resvnchronized, Lke lransmitter und receiver
sxctians of the microcode are resel 1o the idle stele, aad DTR i then seus-
serged aftor D8R drops (or i6 10 seconds whishaver comes first). In this
case the user in noc notified of the eanceiled eall, An inerpal saunter is
incremented o lag the incoming ealls {lacches =t 2353 and is grailabic for
reading by Lhe wser progrem.
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APPEMNINX E
ONA 1YLV E]D
OPTION CONFIGURATIONS

E.1 INTRODUCTION T
Thie uppendix hisls lhe oplion varolione and cubine]l kits available for oo ORA 115% 11 Svnchronoms
Contzuller module, The method for assigoins DMV LD epiion degignations 12 alsn deseribed.

The cemmumicalivie opticn desigoaiions cnably BIGEITA L cusmmers 1o npiain commuenication dplivng
thut ore cuslom-leiloced 10 dwew particular needs, FOU ceeulatinms reguine that all syslem cabinels
st lactured Gl1er Chctober 1, 19#3, sad inreaded for nse in the Lnited States, be desapgned e bl
elecirowmgnelic ilerteranes [EMI) Sirce och shiglded snd mnshiclded cabinets eaist o the Teld, Thalel
Equipmeal Corparation provides separate commamics tion opoiony for sach cubinel trpe.

E.2 OPTION DESIGRATHIN CONVERSIDNY )

Since Former 12WY 11 eonfipuracions ate disembnuwed ur chaneed o MAITSTENARCE QRLY slains,
the new option designations must e wied o oblan Lhe necessary equiponeni. Takle E-D can be visd to
deferming which enmraunicetion optian desipnaions L owee whes: destgaing o ex paoding D00 3 S0 e
EyAtCT.

Comnmemicaliun oplivne meay be ehilained by cuslomees silher al b ume @ 3vstem iz porehased (o Sactory-
installed system eplon) or as an oparade o an el gvaery wothe feld (a tield wperada).

E.L1 Favlory-[osinled Sysicne Qplioos

A Tactory-inslulled sestem eptics s idendicd by o single aption dasignation. When tais destmasion i
specified fsee Table B-LY the o ppropsiats modolslas, cahlaey, and distributinn parels e insalled mothe
perlivulur svelemn belng consleucied,

E.2.2 Tield Upgrade Upilons
A Rl wppeade is ddemtiticd e oen oprion designations: 3 bose epaon dedenation and uocebme kil
Aesigatetion (zee Tahle E-1).

E.22.1 Hase Options — ‘The beee aptwn desipmedon specifiee e elecirone modoleig) and opticn
dizumentatian, _

F.2.2.2 (ahingt Kits — The cabinel kil designaticn spectlies the wlecenal cabls, 1 distsTation pane’, and
an adamtar bracker Tor inswalling (he distribaGon pane] o ooo-FOCE compliarn cabingr may be inchided.
Extornal cable nesded e connecl wooa modein or elher eslornal devies are wanally not inclinded.

F.3 OPTION COMTICURATION SUMMARY

Communication upliun desiprelions casule hal (ke peoner cablace), distribation pamels, aml sdapler
brackels 11 oecessary) are shinped with each hase astinn,

E-I




Table E-1  Optivs Compalibility Cross-Beference

OLT OFTIMN K1) LIVALENT NEW OPTION
Field Lpgradk: System Chptinn

Rase Opinn Cahinet Kit
DAV L-AA DMV 1-0 CH-IDMY11-A lf’;“_ll DMYL]-APE
(R&-232-C)
DMYI1-A4 DMV M CR-1IM Y 1R DMvLLFR
(RS-423-A 7440,
PV I1-AH Dav ] |-A CE-TNV11-HH vl L-BI
(v.33)
%Y 11 -Ad0 Dadw] - CE-DMY 100 | B1{S R I I

[Inecgral Modernd

NIYIE
The lagt characfer of the cabioel Lt (%) varics
depending on which kit is ;I'H]_I..lil"ﬂf irefer Lo
‘I'ahle E-3}

—

Z,  The last character nf the syatem option desip-
natien is always “F. 'Uhis specifies thai e
aptien is fo he factory insialbed,

Connnurucy o oplivns may be vbtined by ewsomers cither at the tme & sestom is porclesed (o factory-
nstalled syslem upliunt or g en operade to an axisting &y in the Ficld @ field oporade).

The =sic desigmalions reler 1

¢ Nvston oprlions (laciory ioslalledy.
¢ Hase oplions o] ceoioet ki (Tield opemades)

"-.]ﬁ.h:m aptinns arg installed ab be Letery and are conligured fur che patticular cabiner in -¢1r|'l1l:|'| the
epeion & heing insgalled,

Base options and cabiner kits arg ordered as upaesddes W sysiens already existing in che ficld. A basc
apLicn :-'.TH:_| cubinet kit together make 3 complow lield upgeede eplion (Dl 35 1 base apion destpnacion
snd a cabinct kit designacien must hoth be speei©icd o ablain @ complels Feld upereads),

MOFI'H.
A ficld wpgrade optinn alone dnes ner npke an

unshiclded cabinet FOL! compliant. Shielded cabinets
are speeially constructed to dimit L

E-1




E.31  Svstem Option Desinou o
Syelent optiom designations provide the Tullowing information {Figare E-17

[Tl -4 P

THE DEVICE MAME HAT IS, Dty ) | ‘

TH= INTERFACZE T¥R2z IDERTIFIES [TAB-E E-21
SPECIFIES FACTRAY INTRIRATION

Figure F-1  &yseem Opicn Desigoation

F.3.2  Base Upton Desigralivns
Hasc antion designations peovade Lhe Tollewing infarmation (Figure -0

DRT1 1 -

THE DEVICE NAME [TEAT 15, DRIV 1] ?
SPECIFIZE A 2ASE DPTION | IBBLEE-2) ——— |

Tipgure -2 Base Olprinn Dasignation

Tuble -2 Flecrrical md Mechanical Interface Type

L haracher Interfnce Type

Y E&5-232-40 (wath Tull medern comtrall
B ¥.as

C Intaeral s

F R&5-123-A 7449

M, N Hazz npricn

E23  Cabinet Kit Desipnatlons _
Cabinet kits enable enstomers 1o custam-tailor communication aptices m thair pactieuler cabinel. Cable
tengihy, diseribution pancls, and pcthod of stallalivze mey vary depending an the eabinel kil obtadaed.

Cabanel kit ars individustly tallored oo specific calinet epes. This erneblos enseomaers o wstall eoroeount
cution uplivns n both shielded (FCCT enmpliam] ead cosbislded (mon-FEC complisnt) cahinets,




Cahinet kits include:

Internal vablels).
¢ Dizlribulion panscl.
¢ Ap adapar Troske (iF noesssary s

The inlernal cable conncets the medule ro the distribubion panel which i inaalled inoan LA bulkhead.
Trvpivelly, exlernal cables necded 1o cnmneet o d modern ar wier exteroa] devece ane aol sepplicd with the
vpuion sad must be ordered separately.

Cabingt kIt designations have two cheracters Tollowing the Cevioe name (Figoee B-3)

K- 111 -Fa

SFECI=IES TARIMET KIT —.—1 ‘

THE DEVICE MARE (THAT [=. DA |
THE INTERFaCE TvPE DERTIEIER |TAGLE E-2)
THE CABIMET IGEMTIFIER * (TAZLE C-5

‘THE CaRIMET (DENTITICA INDICATES ‘WS- CAOLE
LENGTHE AALC SUFPLIED WI1TH TdE CAZINET Kl

TE-11342
" Tipure T3 Cubios Kie 1signation
Table E-3  Cualinct kil Componeats
Cubinet
[dentilivr Copiponent Parts Supplied
A ¥ A& 5514 am (21 i) internal cable fSes MNae 1)
' A dist=ibtion penel (FTIP-11 72350 {see Mae 2)
B * A A4 o O 2 ind inermal cable {see Mo 1)
. A distribution proel (Wicro-1 1) {ses Mae 2
[ . A e 20 crn O3 ind intereel cable [gec Mo 1)
* A disirbulun poosd (TDE-1 154 (zec boots 2

NOTL
1. Tntewral modem tecsions ose T0-15250,/ T
0E62 cable/ poaned; all vulwers use BCBES cable,

3, RSI3-C vorsion wses V203 parnel
V.25 vorsion wses T-20B6d panel
E5423-A/44Y verzion nses 72004 panel

L-4




E.4 DMVYI1 OITION CONFIGURATIONS
Tabls E-4 provides o mefecence Lo otlier epuion coufigucations Gl ace avaiieble for the DRY LD Svnchros
nons Canteoller beginnirg Octalr 1. 1553

OPTION COMEIGURATIONS
FACTORY NS UALLED OPTIONS

a DAY 11-4F [ Sysrom Qpricn — - n
E5-232-C Yersion)

s DMVIL-BP [Sveton Oprca —
%.25 ¥orsion)

» DBIVIL-CP ( Srstem Oprica —
Turtepral Blodem Wersiow)

o [WT FTY | Syslar Oplion —
B dES AGAAD Vamian

FIELD LPGRADE OFTIONG
» DIV11-M {Base Oprion)

w DAV IS I:'J'p'..'lm;l [ N )

ForRE-232-C7 apphocaticns, oae i
sl the Tullowingg cabined kil |
sl slsu be nhLirnagd with The |
11%E5 7 1% ase Cmplion; N

LK DRV -AAL ' . a .

- CE-DMW1-AR L] L] L]

- CE-DBV1L-AC ' » - L]

Hor W35 applicaticng. vas of i
the ilheing cahiivet kils mlust 1
alzcr be oblmined willl the
AW T1T1-0 Paase ﬁ]ﬂi:m:

CE 12811 1A L ] L ] = "

- CK-DVI1L1-BE » - » -

- CE-DMWVTL-DBC L] - . L]

w  Bguiperent supplizd wich option. %-11341




Table -4 DRVIL Opilon Confignrations {Cant)

OPTION CONFIGURATIONS (Couth

Fowe Inibesirz | Wfuedeer: spphications,
contes i’ L oellerine cabinel kil
sl ialée: he nhlniney sk the
WV - Hase Optior;

— CHE-DAAYIT-0A

- CHR-DMVLL-CH

e

- CE-DMY11 CC

For BS-42 3~ applicalions,
one of the fallowin g anbinsl k7L
nnist slsc be obtoinsd with woe
DV -5 Base Optioo;

- CR-DMV11-Fa

- CK-DMVLL-FB

- CH-DMVIL-1

» Equipmearnd -uzmiied witl oapdon.

E-G
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A DMY 11 Synchronous Contrallar Aesder’'s Comments
Uper's Guide

EK-DrA W CR- U G-00

MED

Your commants and ﬂuggﬂﬂtl-nns will halp us in our eantinuous elfort tg improve the guality and usaful-
ness 0f our publications.

What 15 your geoeral reaction to this manual?  in vour judgament is it complate. accurata. wall organized.
wall writter:, #oe? i3 it SEsy 10 wle?

‘What feaures are mose usefal?

Wihat faulls o arrors havg woul Fowned an the manoal?

Oaes Hux masdal Sahgly thae noedd yeu hink o was indenrlgd o satisfy?

Daes it satisfy powr needs? Wl

C Please sendd ma Ihe current copy al the Technicel Decomantation Catalog, which contains infommaticn
et Lhe remaining technical doczumentation of Digital Equipment Corporation.

Nama Sl

Titla City

Carmpany S-ate/Country
Dlersgzarimmigend ) fip

Sokditiona: copies af this doocumant are available from:.

Drigital Equipment Sovporation
444 Whitney Strest
Morthbogo, KA 01632

Attention: Prirgng and Clrculatlon Services [NA2/M15)
Custoimear Sarvices Section

Orciar fo, EK-DMVEM-14G-001
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