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INTRODUCTION

Thiz tnarn’ piogides the gser with the insczbation, operation. anpd peoaranming informirdtion necessary to inssall and
wpenie the BETT Mlegiseg Heae Thek Doove Concsollen, Discoszicns in the moowal deal wich percral deseuacions of
the BEREIT-AY amd WETL-E Cordrndlers, eor detailed covempe of the REOS os2Il, oeler oo che REOS Dk Deive
Maidopanes Mppwe). DECAOO-LTEEDS-C-L,

Alnsaeh 2ouqma signels ol dats cie enslemed Delsess the REDT Conlznle= aud v il it s Bewond The
seapr ol Tis ool Loocower the apg=aabicns af the by ivgar. Tetaeled afaomacmn egaidwie che el sy he
roand w the BOPT L Perpliepals ardhock,

Reiorenzy is oceazionzlly made watio this mznueal oo englnezone driawings, act conszined herein. These dazwings acc
i oihz BED Wowig Head Dk Deeee Coneroller Srglieenng Drrwinpe Monge! a copy of whoeh is supplicd with
vazk BRLT Conopsller, That manpual contains currect BE! prones. opdated to dke time when the cguepimene is
AL ) B






CHAPTER 1
GENERAL DESCRIPTION

1.1 INTRODUCTION

The RRLL-DF aud RELI-E are controflers for rotating nuoss memorics sapuble of conununceiting with up 10 cigli
dzizy~chaned disk drives (Foare 1-11. The svstem iz block-oeicntad, but is capabls of trans7crsine irom 1 to 2'F
sonsceunivg Guly werds without zciniziation or processer incececntion. Thess dade crunsders vocur on 1thes Unibas at

the maon-Proccessar Bequoat TNPR ) Lescl of connunization,
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b cartaoiLze - .l.l n||||!-.-'E nnl:-u: _‘|I=II:.= =
I
H
n -
u
=
| AlaK 15k D5k Lirsg
LRIVE R WE 1f VL L=IYE T HEIALE
£ = H 1
\} -

Figwe -1 EKLL-Dand RETL-E Dick Divve Svescen

1.2 THTTIaMY

Tae KT Corraller bes s nplions. RKL-L il RELL-L, boch of which are esed with the RKOS Disis Deive. The
FERTTY sromsters TR aGa, amel the REYL-U tmansters 18-bil deacs, Opliom seleciion is oade by adiusiing the
jurnper conl goealinn asodeseribe] in Pamzmph L2,

I3 FUNCTIONAL DESCRIFTION

The REL] CUerlecllzr apd the BEEOS Dosk Drivc foron che dek diove systooo. weuch ontefaces willi a TP
pracesee vin the Dnibos. The RKLD i oplemented on tour fenetiona] modules (7254, MTIE5, MT250, and
W 727, arnd interaces with the KRS Disk Dcive i o cive bus (O BLSY a5 showr: in Figore 1-2
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Fine -2 RE. . Corrraller. Frncticasl Block Deazrag

1AL Disk Togiwen
e REOS g a veovore-lead dak doeme char caes RKO3-EA dask eartridgss for dute storugs, Do 3 sored on both

et
ades of the disk oy oogans of movable aeade, whch e always positicnzd aver cpponne saracss of ths same cvlandas
saubizneowsly, Buch sice of the dak eoniaims 205, ¢ cracks, cach of which coning 13, sectoss copable of stoziag
400, ov 250 5 dars words.

The seotor formet corilsts ofF L2 words of preamale weoninainge inoa sens bity oolleaeend By omneoge=i heinler, <10y
date mewrcs, & one-vend cheoksum. and o wend of postimble Sesior s sipeal e fegieving ol i s, anil
il imalax pulse indicaees the sl sacior, signilPera thil The wegoor Mol ng, s S Lo 00,

The 138 BLE consine ol eighn disk drives coqmeczed iy chain Taskwen, 2ach of wluchocan e owds proscescd
ethier by an RR T Cuoelrole=-Wreite Lowa DooeLive or boe mococal etz mvesti.,

Cinca chisk coonedae, dhe cpeen so e 0w dofeed as saass O aod s acciee alien BROGA 0S TEUR ) = cleae, [ data
tansfer cquees an ovz Mes Fer sacfees 00 SUR s 0t autoaesicalsy. and ausfacse 1 dshe Zowesr sartacs of The
cartalee ) s oacteated at scotan o T g daca coanaler seqics 2o cveecdflow Ceam suriace Loche RRKLL z2ucematically
wcvwss Lhe desk dhowe Beads oo the nexl svledon, cliccks the header woid S0 vsole bead pesaloning, and resumcs Lhe
chata framaler o seechor o8 sonSoee £ awaing o Has booee onaenesy eviindze, Azoempting this cross-evlinder operazioa
Mron sy ool e L0 eebocer sl rsallan anccreoe eanditioa TREER 14 - OYER).

tor mee detai 20 infoernativon o the diske deve aperatian sod the sclated poeer sepply, cefer oo e JERGS DARE
faiee Hadutewweace Manme! TDEC KOS U0, whicl is sl e wath the dise doves. That manoa. slsncnnlajus g
congil=ee desenipticn ol the THR BTS lines,

1.4.2 RKIi Controller

The RELN i divided into four major functicnzl units, az shownodn Bienez 1220 The Stalos Contml naliales the
propzzmimable REKLL fenctions and monitors lomde sy condiliors. The Disk Cont ol mwenites disi doee staus
canditions and concrals 20 disk drive fopctions The Dot Balhe i sinster moa’lel dstz 1o ced Do the Unbes, aeg
seosul duba to oand Feoa otz disk deve: Phe Bos Uoeerend oter Brees e RE DD aach che Uiohos Zar sddezss selaction,
HPH_-;]EII.?_ ITamsiers, anpl i_|'|_|r::|'r.|]_'\-| HHI| I TES.



Fhe BKET conlans seven ehit prograimmzhle fadware epistess, sddressed trom the Unizes, chal poovide The
slbwine inlerfies: Barween ihe RE LD cied the Diibas, Table 1-1 Lists these cegisners and 1haino i,

Tahlc 1-§
BREI11 Remisters

Mmime Abbrcyintiom & lglrerses
Eh 11 Deive Seotus Bassisler Ehlts TEEm
EECE ] Leror Bopisier RELiE: TiTa2
BEC: T Contrel stito: Rogs e [ L T
ELEC11 Word Caunl Begisoer REYC TR

ELEC 11 Buz Addrees Repisier
(Curezar Mooy Addrssh FPEILA TITAI0
RELL Thsk addizes Register PEDA T E
REI | Thta Buft:r Register FEDE EERE 1R

Theroveh softwar: coanteal, the BRI ean padorm foar eezieed Functions dCnnopd Weast, Sees Drive e, ol
rite Loci] amd four dacy sraoster function: 498 eite. B, Weite Checls, ord Bl Check 27 he tendeare ol et
cneble: pete thar oo disk dove wveocaerzoom mullipls ek or Pirive Rl Camzb e, sisl e o el Toe BB Tl
inilic s ancnlerniepl seepesnce un the Uil i respense Do of w50 a2 eoondinons desas bed o Paagiaah
A4,

1.3.21 Conter] Reset — The Control Bese?d funetion itisdizes all iatecral scatsises and dlep-tops, and clears ol of
the bitz of the sowen programmale ezistors mxcops EKCS 0T (RLADYY), which 0525, and HRDS D0 threaeh 11,
whici ar? mon aftected. Disk drive operation is orly affesoed indiesctle, o recnn ol TETL leagic heing, cliarad

Conlral Bl ssrees s an acfeciive ko™ becaose il t=oniciates all conmollen cavion, hoegeoez-, cans shauld be
lnkan dueing @ Write spaniian 5 the abact dos: e oz unlil sompletiz o the viorenn seztan, 10 Conlie] Reset
fomsinn is el o 2bnc g funeriom in proviess i g Hhear o *neh-princicy e gecass o dak diiec. thal dovs evase
fnab be checked G hzad cordicn Dodezaled by REDS 05 — Bond!/ Woite/Ez0k Roudy ) IF the funclicor s ing fu'=ul
before 142 eads have stapped. o had oo egalts, 2Fc which a Droe Boser Functisa must bs pecloned one e
drivs cines il ean beosed asan,

1322 Seek Fumetion - Foooa Seck e, the RELD diezes the szlested dosk dziee tomes its ksad mechieism,
i eylonder addicss speeified by BETIA OF cheoagh o200 When s porticn ol o Sei Bes beern initizoed. the
corlealler rotusze to the Beady sate (RRCS 071 Bur it “he apeciZicd evlindze weldrzw s premer than 30, the
Fonctic:n s abosted aad bo G (nonexisteat Ceiindes) of the BRER i oo, BRCS Q6 (Eanecrog: Do FPaalbde ) ther
detenming he 2rapsem ac o,

Fhe aelacted disk drwe completes the Scok fercion byomeoens 2% hesd mecharism to the desred cwtinclar,
whecupon REDG 00 dBMWSS BRI iz ser The dime requiced Doodpitdaee o Seek Tepction i porma e 1o, e may
mrae up o 33 ms 0 oan atizope is made coabort @ Wete functien. Lzad movement may ke up e o mexinm off
Hll ms

1.1.2.3 Duive Resce Fonction — Fos a Do Resce faneccon, the contraller dirsets o selaered disk drivs to e [te
Le:d mechanizan o caftinds s sddicas 00K and <cscr all accome oo states Tncs, Ttk controller, the Devec Resex
ferezion iz the sanee ag a Scok Tancten, sven oo o manees in whezh the hasdwac podl legie s ocsed: Lowsver, a
Drive Resct Panstoon can take ek longer than 3 Sceex fanetioo oo exceuns, The smee raquisss to coonploe 2 Do
Wesys funccion depends on e plysieal pascaon of the hegd mechansa an the me the fanetion = oaiatsd, and
Hieretomy muey e up e o naxinie m ol swe szoeads

l-3



1.5.2,4 Wrds Laek Funedion — The Wiite Lock fonction witeproceaes a sclecred daee dimee gezil the eondiion s
swerridilen by oprration of the comesponding W1 PEOT (Write Proceer) switch on che disk drive (refor so AR
ke Dvive Mfaieteners Waooead, TYRCOOHRE D510 The dish driee 2 oantoqme e e write-coall 28 wihen poser iz
st pppniesd, o7 when he cisk drive BUNLRALY wwiich is set 1o BLUM,

1.3.2.5  Yemite Fonctivn - Foor g Wrils funclicn, The contealize dipe performs o normw) Seek fipcvion. Wher that i-
cumignaled, The next Hesler womi iy regd aedd checked for coroeet evlinder identZBcation Coylinder sddoess). F The
hreziler i cor rerl, The o Lrosl s hfﬁi'm ke Wrrils cperelun wehan The Sector Coprler (RE DA G thirouph I_I'.'i'] I\."I_]Ilil"\;.
th gectin addres, [TUE]S QI Lhpepeh 03, hereafler r=iermed Ly i S0 = 54,

A |:l||::||r||:-||-. snmEisling Al 13 wrris nd werness s owerdt Leen, Folfosgesd b i aoym: '|'\-|,_|.=n-: Ther The hemcdae s - rewrillen
achrmlivally, Nl fm-neclian L]y |_'-'_.-' the chita words o e aecior, As e ol weamis e hragh Lhe
coantvaller, & oneaaened chesksem waord 5 salanbaed el anlorratically writien al lar the Lia. ester Jdata wonl,
Gllresead by e o ol seres Toe the postinbile, AT the ceBraler addres. is cocomeat, e corvmllen mates 1R
attzerpls tusstaboish le gorrsel cyboder adddrese badors the Swnztion is aborlbed, setling RERR 72 {Rcek Rirod].
{f'llrn[l:l ibili oo th the RN T4 which moskas ane g mme i leznpi, Ty | P ST Tty cnliinge a j||1'||:-u=| v The St s
Conlrd mogula )

An HEW wverilew o any tdms oem (e stan ol Ve Writs Furelion stops the B e s ers med sers RRCS Y
[ledy, ROYYT a0 the emd of b curcenn <estor 1o REWE bos con overfloweed oz v el of @ piven szelion, Lhe
tanscnn iy goncizesd 20 the nexl somcippees segiors vweaer, S0 the Ll sector of Lhe disk caztsidge o rraafored
widningn LW 'r|:|l.-i_'|1_:': opeTlovesd, Then KKEE 1< [OWVK, Qverrnn] is set.

320 e Function - Fora fead Concrion, th2 conzller Tied pefoannts & aonntal Seck Tunction, When that is
veralelal, the coetnoller wasts tar 50 = 854, ihen wads and cheeks che hezdes word. TP the celindes: address is
ik, The wnntraller conlimees cading the seerer aed NPR-transfous the dary words onto 1he Lladbes 1 the
cvlnder adéress is aitially sneosect, i contealier makes 10 atlampls Gumper selesable o one, s previnuly
neeeed) 10 cisdblish -he socrzct evlinder addoes: before (s Functicon s aberi e, setang REEE 120 Ax e data weads
of & seonar pass kel the cunteeller, & aoesanmd checsuen wond i5 salaulaved aed conggtre L with The 2hockaum
il dTum Qe ddisk drive, 10 et ds i dissrepincy belween the bes checkaun, BKER O iChockawm Ermor) iz sor,
arl The venlrelles resaiine is deterrined by RECE G (TDE) and BECS 08 {35, Stop or Sobi Leroc) an BREWC
perrs twe ol laee Troee 2z st o7 the Read Tunezion soops the KPR data cransters und sets BRCS 07 (KDY 10
the el sl the cwrmend seztan 10 e REWE has oot ovefowed a1 71z 2nd of a piven seawor. sha tunclior is conlinusl
al Lhe re«s DRI I8y sl .

1.3.27 Wt Check Fomadinn Thes Write A'kack Cansborn is owaed e (KA HT{E TS the sonteis ol My b the
snnilents ol i comibineunes bleck of dste vo o ik cacndgs, The canceesller TirsT gerfonns o Seek funecion, st 55 far £
Wiz Tuowedhcn, =nd thea eads and ehezks ehe acst header word. It the evlinder sddress s cozrect, 1he saciroller
wats Ffo: 5C = 5A. thoe beging ccad.ie the resr of the sectoc [Duti and Checissum) while pecforming BLIS NI'R
ezznsfezs Foo cacl dacs word. Ezch doiz wosd from (he disk drive i comparsd, i by bil, with memery et oo
the Tobos, The disk drive chockeur, oo tusn, i compared wict the shecksusn calzulined by the conteollers 17 any bil
@ Found 1o 2o o crsor, RXER OO (Weite Cheek Lreerd is sm. Contmaller sealion s thew e lamndne] by RECS TR
(IDL] apd BRCES OF (35LE). The Wik Checx function may by perloomed o sbort secto Cless than 25 dala
wosdsh us lone oz the vumber of words wrile cliecked is ecui Lk wurnber o wonds predinusly wolten ota the
socior

1.3.2.5 Read Check Function — The Fesal Cheek Bunctisn iy identical b o waeroal Rend T es eseept that ac
MPRs occwr. Only e checksum s caleulaced and compirsd wicy the checksim el Troen e Wdisk deese. This
functicn saubles the peozmm to kpow Seforslund iF o given Block of datais wadable el erear Tiec, Bacase the
Bcad Clicck 6 essontially 2 zacty chedk, itmua, be pertermed or o owhofeas or besds on .

14



1.3.2% Handwam Poll — The conoaellee @ capable of peonickoz asy or &1 disk drives to perform a Scek or Drive
Reset Tuneticn sioeltancowsly. The hacdwaie poll feators an the Disk Concrol identifies the Jomical disk dzive in
REETH 153--13 (DREIVE TRENT) for sy disk drivc thar has complored a Seek ar Deive Resor cunccion. This poll
cawscs an ereroapt if RKCS 04 (TDED is 226, the contealics 500 che Beady stace (RECE 07 cot), and the comtraller i
ned alvcady attempring oo nubaos an onecrsapn Bro some ether fonetien. I two ar more disk drives complets g faezh
or Drive Resct funetion simucancously, the contreller interoaptes once for rach disk drive ond idenzifies cacluin tum
o the REDS. Ie this situpion, 1he processor mieroupd stitus muat be cadsod oo Jevsl egqual 1000 zosier thim Lhe
of the BRI or else o sevomd imlercop! will pecor immmeaediazely adler the Sesl, Sausiop thes intemmup seovice toutine o
ST 'irurrtu[llr-cl. Yawiled ., back-li-kiick 'irllrr'u]_'llx wili also ezl foan -;]'in-.rliu;_:. Lhe hezels oo :_:'_.'Ii'||.|-.*.r it which they
are alrecly g taned, with the Brsd miteerapl comning fronn the Sniliaion o a Seek Towedun amed 2he secol consmg,
frome watealive Seoen Che herdwere poll il Lhe Tands e aleesiy an the desited adudeess, I tho e, alw, e
shivealil be Bakan e the assipuing of processar proocives o binodle Lhis siloation,

14 PUYSICAL DESCRIFTION

The RELL Contreller consists of the four RE1] madales (M7T233, MT235, M7258, aml P75 aol une sesden
arl, The svstem wiell cozzaming the modules can be movoted o oocee PRP-LLITS, L1200 LLAAS, D10, or L1725
mountiag bex when vsed o conivncticn with the prepor powes haroess. Toe reodulss utides many M50 Tntearered
cleeuits (LCE)

The KET1 THE Drive Sestean comsists of The Concrnller, ihiss dmves ol the necesary achling Cisk drives & theoapeh
10 (hipnre 100 e conleinelin gstamds] 19000 PRPAT cbina, which cim be conliqured s el oo aes e
srinle Ven <annd alone. 12isk dewes FoLhzooph s maoori =G dn o sl 189510 -:'.-.h:ne'..: wehich is sy b oweil L The
le “Lsicle ol he rst ealeinel, Ao BRI Powes= Coecernl Uit lecatenl o Cre Lo o tie TinLcihives sigoplies oo sowar
P alisk dlrives A hnegh 10 Poseer Ticalish drives B Uirngh 1 s sopplied i oo sisnilar soasmeer i e el cabinel.
D=iwes & thrsgh B3 ke ap o deisy-chained bos ol Foor disk cbrives eonneclad divsetly o e ooremiler, Deves F
Lleaesuals 1 rnake upoa secmal daisecchiined Bus of S disk drives commecind dinecily te atisk cdrive T the Tiss
catlivet. The MZTI0 cand ol ek disk drive sontaing = molary sileh that defnes the plogacal cdisk drive s (1R
RURY pusition. The st lisk drove oz the T BLS G owitehed 1o posdtion § ol is desprated F <k drive & om0
thacmazah stisk chive 1. This configosize may beoweead as 108 BUS el slases . The wacisnoee agerhecd P TS b
M The dsk diwes o e T RIS tevnvinzre o an MARAD T2ominsten meadule cornzcted to the st dovee om0 the

bue. For mayme dizk deve gpstew and dek dowe inloomatior. oelzr wo the REGY Dusk Dedee Maiaresaece Moo,
PAE LR 1S PA

Hethe the RECLL-Th and che BEL:-Cosequeee aa MO0, Bev X ooc later. The BRIV alao requizes 3 G180, Rov K ar
latz:. bue cne BE LTI iz capabls o operiting with ey pevisior of the GERIL

1.5 SPECIFICATHIMNS

Fatiie 1 L spaet fesc e KK TT marnetars in the ars ol envaummental s, loge Faomat, onnng Jennat, zod powss
reyuietnesi Lz, wed sels Tosth ieedz] designalions.

1.6 RELATED DOCUNMENTS

Fahle T3 st wboeane iend hardwes dosumzots tha! pedain 4o the BKT Coenlrols-,



Talile 1.2

Bpeecifications
r N —
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Tompoianwrs: G0% 1 1107 F aolent (Opciating}
Falanve Homid.oy: 20 pa §0% withoor eandenzznion (Opeiatng)
Yibiration/ shock: To proveat data acars, extreing vihoations

choold e awoldsd while the disk dioves ae=
transfercng data (Dpoianni)

Formac

Diore Foxmar: 1 Digk ZartridpesDisk Deise

202 Cylirders, Tcl Tirnee

2 Disk Sucfuces! hisle Drive

2 Toacks'Cvlinder

12 Bewors razk

IMals Won? Foreenal- IS (MR- e 18 bit JTRE T 1-R1 i e
Inhy g = ey D Winds Baetea
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Loftware:
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Prigzrinnrrer's Harnllaonk

Hurclware:
PLB-11 Pocpheals o
Handzonk
RED= Thek Dirive: Maincenznes Mooaal [RIR o AREY I ATRE Y]

s ———

[Adza 11e ralated POP-11 Svarerm uad Frocessor manels el
wath the REL Condraller.)
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CHAPTER 2
INSTALLATION

21 INTROWMICTION

The BRI Contioller systzm canfgmacon depands oo the nombe: of disk drives wscd in 2 samicaiar disk cove
evsrcim. Each BELI can interface wp to cipht digk driwes. The icec four disk érives ace housse in ong cabinet; che
ackiliticnal dlisk drives arg heosed inoa scoond cuBioet. Bach cabinet cooiaing the powss conloeds ber the assncinned
disk brives and gl nevessicy cibiing, The RE11 Cooiroler optiops (K110 ard K113 ame jumnper selaclabls: or
e KKETT mhelnles |_'I";.r:|g_-':r.|'|'\-|' 241 10Tt delyls I':'_:-f:l'-:l'hlg tlisk clrive drstallatoon, reler too e EETLS Tk SRl
Meria e Sdooand, TTEC-D-1 B DS-L-CF

17 FOWER REQUIEEMENTA

Poacr s amppdicd 1o ke BRE L Contrgiler by the -3 % powesr supply bor the ot nrioe box inoahich it is positioacil
Faour an BRELD arountzd in 3 BAT] Moonong Box (POP-1 11200, power s supplicd via 2 POP-11 svsiem poaesr aabls,
which plugs i glet A3 of the svstem wnit, For PDOP-1 035 PDP-L1020, and PUOP-110S5 asc i spevial poeer cblz i
supplicd with the equipment.

23 CANRLIN: BREQUIREMENTS

Cabling requicereens Tor the RETT Corinel e- include the Tinibws calle comneceong and the diss diave cakle (DR
BUEY commectivor- {Frpnme 20 ), =+ wel oy power canibez in zezlam systams. Botl the Thobas aed e THR BUS wie
R 1A el

Thz Unibus Ie cable plups into slots AL and Bl o 1be system opil, ansd the Uribus Ol siblz plugs mla sbots A4 and
4 If che sestem undt s mounted 2 moontine box adjacenc to other speracine unies vliicing 1he Lrikbws. Lincbus
Ju s Oz connzctions bebareen The unies are made with ae M920 Unibos Conoecter maduele. 1E e KWELDD s the Las
uril oo The Linibus, an B3 Lipcbos Tezrcoutor medale 55 plugged into slats 434 and 158 The DE DL cable pliges
Al seslem gnil slols &7 gl 157 '

24 RE1L-DAND RE11-E OFTION DOMFIGTIRATIOMS

The BKLL Controller G omormally configooed a2 the REL D option, bat meye be condiowied oo che BRLL-E cpron
o aligrine the jcmpers. Derails coacesniog sheee cptional jumpes conticocations ars arailable cn the cover shecrs For
cireuil schemo s ol meodules WIS, M T IS5, MT2500 ind M7, 'I'-1:_'i|,|rnp:1':ﬁ connessinns are s shown i The
rolite enginecrine deerings, whick skow 1the jumiper fupciicn i the ez, The covstal oo the MT255 modlale most
alec bz clianged foe the BRI L-L opiion. The 2,88 MLz covatal should be replaced with z 3.09 MHe crestal {see DESK
4].
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UMIBUS IN COMMEGTION
{2C0TS A9 AND B{)

DR BUS CABLE (SLOTS A2 aND B2)

UNIBUS DUTCARLE [SLOTS A4 AKD B4

Fi 0 K Caoblz deanectione

Fa

'

H
(o]

It
Fa



2.5 DNSTALLATION PROCEDURE

Thr Jumpers an ‘he madules shouid be in the dlesipeilk -;,:|,1nlw=._hp:||.1'.aL'i|'|r| Belare the BE 1] 5 insrallcd. Adtor ﬂll::jl.ll'l:lpl.'l'i
for option seleciion have Bren ronfipured, the sewen iptemepl veclor addreas jminpers and «ght addrees selection
j:,|1'np|‘-r'\;. nf the M72X57 shogld be L:r_lﬂﬁgurh-:l Iu L= proper walues . Thasge valoes ars, ':]."p.il::EU_'_-', 220 for the vecior
aclelresss arad TTEAON thrsouge THTR Tor the adidress selection {refer to caginectiog érawing D4 S MT237-0-1). There
are alwo seven bl strobe jumpen on the M7257 modole 9hich, when cut, inhibil the oading of 3 particular
Arcerarnmable somencr.

When che jumpers hawve been peeperly condfigersd, the desgred inrerrapt Gewel jumper, typecally BRE, should be
ioslided un thee B7253 Seabas Coared ed ule Ciee Hie goseer sheer for that moduled. The BRELL cresta clock switch
om The M55 Dizk Control meoduls Csee cover sheel) shunid b2 pesiconed oo AUT for the BRI1L inermal coesizal
clock

The RETT Contraller vt @ instllz=ed an the Bl osieg aanser,

I AChecx that g is oot S, that podole helddown clips ae in place, 2nd (ki oo modales s

Iy

= Inslil the Dnibua cabling or amulwies acgording to the BRI configuration in the PDP-11 systom
(argaph 3.30.

Jo 0 Instael she disk drive cabie [THR BLEY in shis A2 und B2,

4 Connegt the power wacing Fron the sesier.

Power & apphied oo the BE T as the systoom pomer a5 toensd on The disk drivas aoe pooweted indzpendsentle, as
deserit?cd on the RADY Disk Drive Mainrengnes Mo, When powor s applivd 1o the BRI L. o proge-sor snilial e
(LIS TMLTY sapnal e o Unibus initizlizes the Logis

L INSTALLATION TESTIMG

Te cudues 1has the BKL L sy s poopealy inaralled and operational, ipstalatien t=3ing it pertormed by nmuing
KRI1 dapzestic progiums. nsluding one pass of the REIT <disk data te=L (MATNIFEC. D102 HARRY, 15 miinatas of
the WK1 siaidr et (AN 'I-I_'.IEI:IA-I’L'I-]'], Jmal Tl esEnciser I_H.‘L]H]']"Eﬂ-l |-|1?RKI:'|-."'.-FE}. ir
perfirnaece of these Tests Frids woorevenl oo grms, (0 may e wsssmed Lhat the BE i operatiosal, and that it has

been caomcetiy ngtalled. These dicanastizs are supplicd with the BEI L werecher with oostrocteons ond descriptions
reourding thesr use,






CHAPTER 3

PROGEAMMING CONSIDERATIONS

3.1 INTREODUCTIOMN

Tas chaprer discusszs the seliwape ivderace fur the BRI Contralla, including device repisters and their acklres-es,
the wterupt procoes. coung consesinng, il dali fomcai,

12 DEVICE RECISTERS AND ADDRESSIS

Ak BRI softwurs concrol is accemaplished by seven deviee egistens, Those regisiow are ussicnrd memorne add reg-es
aad can be sl or wristen tlg fessepl s weimd) asing isloections thac iefz oo dhe respeotive mgisier aidnesse..
The seven devies rewislems. Iheir bil aseznrnests, and theis menwry sddresses aze Listed below, Lrasigral
wrjte-only bils are alasnes el oy zemes, Ay atiempA to manipulat: oressigned or oead-only bits hig noeles on
e Bt Phee IS sige gl remees 2o the ircealizztion sgnal issued by che procossor,

NIRIVE S1ATUS HEGISTER (RKDSY
Acldress = TSR

MOTE

This romcter is 0 readbonly register, and contais the sclectsd
drive stirtms o enrrent secbor sbdo=s.

DRIVE [DENT

DPL | RKOS | DRU

514 184 ALY | #OWIS | WPS 0= | SECTOR COUKTER

2 L0 | BTy A 3|2|1r-:-
L= 14 i3 12 1 4 ) 7 f i) 1 117 1 a
Bit Dhesdpma ciny Deescripricn sud Opervanion
00—03 Sector Cownre: Thesz 4 bors awe the sunent sector addezss o Lhe selecied drive.
15 Sectn: addresy 00 i defined as the sector Followiog the seelo-
that zortaing Lhe indsx pulse.
“ Sectos Counte; Indicares that the dizk heads az postioned over e disk addicss
Equals Scooar cwrrently held i the secron addsess.
Addresm (B0 =5A)
13 Wrile Froles:

Sl CWSY

Sets wher the selected disic is in the aviicareiceocd nods,

3l



Bi¥

a7

n

=

Dhesdigmint am

Bad, Write!Seek

Feady (RS RIY)

Dirive Reaaly [1HLY]

Gecion Lonnter Tk
(L0

Sack Inaamplarc
151]

TIriee Tlress &

(THELT

REODS Disk o Lane
[RKLE]

Thrve Povwrin Liovar
{DPL)

1dennfication ol
Topre [TTR

Pewcmiption aud Orpesation

lrlginies thot 1he sslecied doive hoad mechenism s oaab o
milivar, ared £hat e drivs is rrindy 120 3ceept & new funetion.

Indicares “Ead che ssloctzd disk drive conephizs anth the Fllosieg
sundivinzs:

it- The dove = propecly suppliad with powan .

h. Phie idmive i lowided wilh s gdisk cacloidee,

L. The i<k drive e s clogal

tl The LOATL LN swizelis sel ae B

E. The d-i i rtating ala proper speed.

I The il e proqe-ly loadal.

B Tl disk 3+ rol e TIT CRar 10 cal I-:‘.I-'._I,]'f':i':l ol 1.
Irckenies That The Secios Cosmler wperanling om L sitlect el ilrive

itz e g prooses nlghanging, arnd is rendy Tor gxgengraticon., 7

this kil is el =el, e Sector Uouneer v el

saawneatio, gl asecsnd s lzenpn shoald he -nade.

reitidly T

Indicarca rhat due 12 some wadsunl condition 8 Soek Canson
cancar be covepleted, Car be acsompanied by EELER 1S (L¥rivs
I,'r_r:'u:':l. Cleirad by s Diviws: Wesed e s,

Iedliczmnoes thenl a@n uneagal coedilizn iz oecues i the diss diive,
anid b o ounably oo piaperdy pefonm any aperstions, Roset
gxvbmg the BRUMYLOATI awiteh oo LDATH TE, =then 1k switch iz
pxitned o BRI, the eondizion veoars, s inopcratom drive can
be assumed. and cosrecrare maintznancr proccdoics should be
begun. Can e aceampenizd by BELER L3 4 Deive Lrrow).

Alwicys s, Lvidevlily the szlected disk drive an TWE S,

etk when an ateemwpt oidds oo ittt o ew Muacton, 8 0 A
Faneronn oz aetivelr o peceess ahon e 2oncnal sonses 3 losa of
poaes e one of the disi diives. Can be sceonzpaeed by BEER
L= [Dhive Eiso). Beset by a BOUS VT cr a Coneol Boset
Funzrion.

il an datcorapr oocodis, thess bits will zontan the By
copreaeatation of the logical doive nomber thot cowsed the
interrupt.



ERROH RLGISTER I:R]'EERF
Acldress = 777402

MOTE
This & a redaonly register,

EH' | enes l"""’v‘ ]_':‘m-— BGL | K% | TOT [ 85 [ s | a0 | sKs | RRLISKIE I_ﬁr I o |-.I
i — - 1 1 . i I E—
SRRE:

™ 14 1. ) a H : i = 1 3 : 1

Bir Dierigation Dheiic rigrtieis annd O

Woide Cheek Irbzazas that an evron was cnccewntered durng o Woee Check

Erzcr ( WCE) Funicbon: as g sl of a fanlsy bor compangoan betwesn disk 20z
and mermany dara, Clesis goan he pnnaton of 8 ecw [Lnzcioa,
Thiz is a saft errar condituar,
0L Cliecksunm Lo Set: whule geifeanang & Read Check o g Reid Qanelion as o
[C&L) resdle of o faulsy ecalculation of the cheekaom. Cleered g the
anitiat-an of aoy newr Fanecon. Ths s 3 2oft erao eondicion,
- Uuazed

T pemyindngg bils ol e BERE are al haed eccore, und ure dlesced ondy by o BUS INTL or o Condrsl
Mgt dznetiom,

k] Mosrmwss eril
Keilor | MXR)

Ienlicates kel o WHEmMpL Wi maily TnAnilfale g Inmeeder 1 -
sl imger Heen 1350

0 Manesiet e fadiczres chat an alteimpt was made o i nate o cansfen o a
Culindzr X C) cwlinder iz than 1125,

ns Nonewiztent Traicates that an actzmpe wes made to intiaee a fanction ona
Tk AN aonexstznt drive,

L Tirwirgg Etror Frulizales thal o loss of lhming pualses Sor al least 5 pes b been

(TE}

Jaresied,

Ly Thata Laiz Hera dranz a Weite or Witz Clecy fenezion when che muiobofrer
{I:LTY tle s cpty 2nd the operafion @5 not vel complete . 52es dunee a
Read vnetien wher the mwbeboi¥zr fle = fled snd  tha
pperaiion is pow vl pompldel:
1] Dvnexis vl Sels i memaore does ool pespossd witho g SRS witldn ) e o)

Mamane (MXM)

lhe dme when the FRLL besuemes bue mozier dedoe ao NP
sequense, Bocavsc of the specl of the BROS Dusk Deoee s
possibiz char WEM will B aceonpanied e RKER 00 (EBara
Late).



Lkit

15

Dheciimnatinms

Progianmiag

Eiim {PGE)

Seck Enus
{3KE)

Wrile gkl
Yicltican (WL

Cwzirun
AR

L¥riws: rmer
{DRL)

CONTROL STATUS REGISTER (RKCH]
Address = 77THM

Drozcripion and Crperatinn

[ndicales thal RECS b (Foomall was el while dretdaling o
fwwzCinnt ther Ehan Rewd or Wil

Sels if che dish hemd wmechancscn is ool propetly posilioe sl whils
crecuting 3 vl Read, Write, Read Check. oo Wrile Cheik
tunatioi. Toe sonal chesks Lo omes kefore Aaeging chos ermon,
A simpls jumiper change =il foces the contec] oo cheel st unce,

Selw i allewnpt i ocrinde we wite onoa dish Whal o cuzmmily
write pinlecle

Tndizates that, daring a Read, Wiate, Read Chocs, o Wiole Check
functicn. operations on seorer 13, surbaes oo cvlinder 2ddeces
31 Z4 werr Dplshed, sod fhe BEWO Eas oot wet overZoaecsd. This
i myerntinly an actzmpe coooverbloee ol of g divs doies,

Sors O one of (e drivcs noche seslem o seases 0 loss o either a3 ar

de posaar aad i Paactior is either itiabad oo peowess while he
selzctal Jadve i= not reade oo lpanme oo cendilicn.

ERER | HE [&CP TEA [FM § ExIb b oS5 RLyY | 100 | LY MUEM. | FUNCTION G4l
I 2 Lo
14 412 12 11 G P A ; fi ¥ < o2 10
Bit D sigmaiman Doscripriog aiad Oyeeratkais
LK) Gl Lamidzd by che ogoator. Causes the coaalsel G carre o he

MAzise Onlvl

tugction vonizined i baa Q5 theoweh 03 00 the REAS
Tonclionl, Romore se wntd Al contsl ol bepine I
I'HH[II"II'J ey D, witich Laay tave Do | ojs 1 300 ik, :i::;-*l':_li_u_::
i The varrent opezacion of the zzlezied dsk dova {1o prooer b
Mumrsn s.uelupe: of the seonarl.



Bt
L rhd

g, 05

a0

Deealgation

I'ninsiion
¢ el Wil )

Meomory Bxicrsion
(MEX]
1 Bl ‘Wrine)

Latzsiasd oat Do
Lnitke ([0E)
(B Wiz

Ukescriptiem amd Operlion

The Yunclior pepister, or fonction bits, see loaded wath che
Birery reprasentation of the function 10 be perforned by the
opiror when a SO somindid i inilialad. These Rits are hagdad
v che program and cizared by BUS TNIT. They netiin Lhe
functon until altcrod |.'|].' the prugram ot cleaped, r.nn'l:r]in_g i
g e continag Ieonk a %ol ermor goedilion wilh GF, A
d.l’.‘52|1|'.'l[jt|l'| al sach af the E:IE_I'I". fnusiinns is sivern in |’.'|:'._=,||_l;.'.;|p|:|_
132 The binare codings are as Mollows:

Bit 2 Bit 1 Bit 0 Cpcration
0 Conrral Beaor
Witz

Heiid

Wrile {'huck
seck

Brod Check
Dizive Besed

i Wrizc Lock

—_——— T
S - =S

C— T = —

cecived for extended hus sddeseacs wead in evajunction witl he
EKBA. This 2-bit counter incvemencs csch tome the REBHA
ovcrilows, 4 bus DATO to these Rits overridez any REBA
overilaw . Loadsd by 1he program znd slearcd B BUS IMIT. Use
af these bite js intended for sestems cquipped with a meawry
lamrar than 32K words,

When sl sises Lhe comLl Lo isue a s reguest and isterrapl o
woctar address 11000

i1. A Fumat s has r\-::-'r'lphe L] e D Ly,
h. A hard creor iz ercouateszd.

el A soft crrer is encouneercd anc hic 0% of the RKCS
{551 is st

J.  HECS 07T (RDY) is sel and G0 i5 ot set.



Bit

L

e

101

L

Dressiguictizen

Concro: Beady
(BT}
[Fead Onlv )

Stap o el B
[=5E}
(Read Wil

Fuctes 160 (XD

lroormat (EMT Y
1 Bead iWeite)

Inluhet
Lacremizating

iz BRELA (LA
{ Ml Wole)

Lhusad

Beirch Complels
(5L
(1wl Cinly )

Haid Friru
{HE]
[Fead Qaiyd

Ecnios
[LELR)
iRend Oy}

Deescriplion nog peralion

Tedicates thal He sopteol 35 oy 1o pecform 2 function, Se by
MTT, a l=rcl error corlivinn, or by Ube letmination of o Bengtion
Clzarzd B G} heing -er.

IF 5080l error is encoun tersc whee this B2 s o4

H Al penlee] gecinn will ~_-,I||r| =1 The engl ol the surrel
secins il BRCE U TR is pasel | o

. ATl ot acnor, will stop and a lne regquest wil.
oocwr at the ond af *he curesie sectas o BECE Q6
(IDE} = ect.

Forthe BRI I-Dard BE1]-E, LXTE iz unimed.

ML i undzc proeram voadcol. ard mosl by opsed orly g
vonjunctiae with oormeal Fesd ond Wrile foretions Lsed o
Zormat s now died pack or 1o relenma g secror crased due oo
contred ar deive Failoee. Aleers “he nocmiat Weise apesidon, undsr
which thr header is reveiteer cach limwe o assesizoed secior s
aewritscn, i thar the head positicazre is ot chocked tor prapes
gasitioning betors the Witz Aleers che noenal Bead apezation in
*hes only one word. the hrader woeed, s teanstorocd 20 menony
por solar, Foc eampde, & Jseowl eyl Tuncliae in Foreen med
Wwill Imimaler hegcder woards From (rer conseeul e sl 1o Thee
comeser nlive werry localisns B sollware checkin,

bty the REBA from meerdizoting during 3 adamnal iaasio
e T allowes data Eanalzes bo e ta e Froon g same
mezrd Y loeaticen Thiauglout The sotise tranzfa operusion.

Imligala Thai the previoos oderapt sy the rcads o0 dome
mevive Rk oo Lvive Resor Faeatmn, Caeaed at the ouiviatian of
any vew Mok,

Sets when any o WhRIR NS 13 ary e, S0ps all conesd acticn,
and  poczsd csclion is cictiled oy BRKDS 06 C10E), untis
cleared, alomg with BEKEIE O35 15, bw TN or a Coporal Bosct
Twiztion,

Scte whicn any bil of the KEER et PMooeessor oegotion iy
dictaed b BKCS 6 amad BRCS Q8 CLOF el 55170 Cleamal il
Bits o the BEER ace civaral.

rd
0
=



WD COUNT REGLISTER {EKWC)
Address = 777406

WICH

L5 4 13 12 11 10 9 & 7 0

LA
e

L
[ )
=

Bit Daspgnating Feseriprion wnd Crperution

00-ia WODD-AC 5

The bts in this repister gnntain the 2 complement of the total
[ReadWils)

rwaher nf wemls o be alVerde) op ipanstecred o3 oporen
Mactivm. The register iocremen 2 by one after cach word canafer.
When the regisler overfieas (all WE By oo 10 zoeo], the wansfs
i curnplete and RETT operaion s erminaied at 1he 2od of the

present disk sector. However, gnly the qumber of words specificd
i Lhe TR me 1rans Farre,

CURRENT BEDS ADDRESS REGISTRER MKKA)
Address = 77040

HAT: - LLALKT
15 4 1x iz 0l o0 g B B = 4 i 2 I 1]
Hil Desigaatean Deserlpilos and Operationa
on-15 BAadd BAls Thc b an this vegister contazin the bus addics: oo or hon wlhiel:
[RadsWnic dara will be ransferced. The vegistor is oacrsmennced by tao ac tha

cod of vach transfor. I the systom has ceternded mcmony, She
BEREBA will overdloe 1o che DX MLER thits 02 and 92 o rhe
ERCST Il e anlerdel b sl resses,



MSK ATHIRESS REGISTER (REDA)
Address = TI7412

CRIYE SELECT CYLINDER ADDEESS SR SECTTHE ADDELSE
1 n v b > 4 1 2 I v i 2 (Y
15 14 I Lz 1 9 5 B fi 3 3 i 12 I

HOTE
Thiz regiter will anr espond  te conomakds whale the
cinsbeoller &5 husy, Tlhevetore, REDA bis ane loaded fioun the
b daca lines ouly io the Contesd Resdy (RDY - bt OT of che
RECSY srate, and ame clearcd by BUS INIT and Conteol Reser.
The REDA & dnceerented autonatically af e cod of cach
disk sector.

151 Dhesdgni Lisen Deescripling and Operation
0l—Ik3 Spchor Auldres Binary pepresenlzcion of the disk seetor i be addresaed G the
(A0 nexl funclion
4 Suslacs Whien aetive, crpablies the leveer disk hood weoadwl apemation s
ISR geirornsd on the lewer surtus: ) when iraclive, enabla: che gppes
disk lead.
52 Cwlinder e ress Himery mpeesendialions of Ihe wylonler addiess surresille haies
10 L ALNIR) selected, The Lirgesl vicidd chdvzis or oorber Oar Lhe cglinder
e in 3104
13 15 Birive Helecl Biivary repmesenianon o the leeocal dove nonthar cwzently beore
{TIR %Fi.) selecred.
ATA BUFFER RECISTER (REDE)
Addrese = 7774146
(F I e TaBsm
] 12 13 12 11 1g 9 # 7 ] 5 4 3 1 I 1]
il Elessigrailiaen Prescrijrtion and Ohecration
K1 1A 13RO TRRL S The Tals o thes regizeer work 25 2 genzmal it haosdlerin sl ol

{Mead Ol )

inlormation traastervel boelwzer Swe goaloed amd the disk drivs
vt pase ek s mogister. Doscdal o the s culy wlkice
the BRZ 1 is Brs master during 2 MU sepuance.

NOTL
Addrece 777414 s wnusesd,

3-h



13 IMATA FORMAT
Maly i <lored vn the disk condeides o gooaps ol 12 sectorg per oacy Tor boch Ment (RE LD wnd 13-at (RET R

uplicons Fagh of Lhe twelee sk secters conlaing 220 words and s detioed by physical seclor rnarke. These sector
itk Fraetale u serler ]:-ul'\,-r' Troan the disk adrive o the poutrnllar, Auather similo |:l||:.--i|.':|| disk grirk, caliad ar
index rmark, Jufres Lhe sarling Iht:"irll i The SHL] HETILE nf s b, AL ol The wesnors ame Tomrsn i e et by in Dive
T pT::l_‘nhI:'. flerninaled wilth o <YLk bil]. h=sindet. |_|:|I:|I checksurn. amnd Prislamm |aip lF1|l_:_|:r: :!--]':I.

SYMC RIT
FEEAMBI.E HEAIFRE AT A CHE{C'KSL A ST AL L
15, Warl: U lmaber 246,y (A0 ) Words Sl 1 YWl
of Ferries Adclres, (Th-Hil nr 1815 Checksim il feries
(1 Wond) (T Worl)

Tlhe preambsle cod posszmble aezas ol a sector servs as bowndzries befosc and afto the farmacon majon: stalss
{hoacer. daz, wod checksmm) o enswee zompazibalioy beewceer dask diaeea anthe czitradze fowel dospits vanations in
secrn s poscnoo e e for oo the REDWS Dk Dedve Muadorziases Marweal, DEC-00-1BRO05-C Th,

The prezrchle consists of 1[5, @erds of 2eroes. adegrats o geacantes that BD CATE oll tam on duzizg o kacewn
z2ero dara 204, The disk drivz head thea waaite Foe che fis? onc o ocour dsvre bifl, and 2egins Loocedd wilh
hireizr word. For o Wrize fuaction, 1 syoc bt s suromatically wribtzn by Racdwane fedlowing 15, wends af zzooes

e hesidier sTeg o o sessor consisl. ol :-:i1|_|-:|r wa T s Liinirng The -:::r'l'i'.ul-.*r aillruss Trean RELRA 1A 12, Beresre g
=l omansler Tuneticans - peelimmecl, the headen wond s =ead o chiecked agaics 1 e aplioad=e alidress pocticn of (he
TETEA T oewgare thal tne sy deve Beads ce poszoned abmve the poeg=n cglinder. The Wreoae Twectiom alve g
reverlles b hesdes an the diske peng the evlindar addiess portion of the BREDA. The sectur Tonoal Doz o ooe
Lot S ) canidz: s wooten undes weoosam coneedl ia aoajancis wich RERCS 1O cFmmal. FMTU{Faagianh
320

Tl data wica cowass ol 255) , data aards, Thies anords, Lk all of che sasds o cscheazean ol e seciog, ane 14 bics
loz o the BREDL-Drand L5 Bits leaz oo the BELI-E.
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