












































































































































Tb.o'I!1tc:irrupt System, is also locked out by a signal 

from thoCO::.1E:ole? Shou;Ld a. PROP Inte:mal Intorl.'uptbo caused, PROP 

vrill ha.l t a.t ,the o:'Ltry to th,o 3 .. t1>:0 Box Il1terrupt action o 

i'.J.'l H;T order is not requi:;.'od befoJ..'e tho Intorrupt Entry 

bit is set' if SAC-NK occurs instead of "SAC-OK 1 fol.' tho 

f o J.lq'\vil1g: 

(i) PH.DI' E. ol'cl-ar (seo Section 3011 03), 

(ii) DR-WAIT and Special Dosc:riptor (see Section 3.11.8) 

(iii) CPR WAITp orders which PHDI', or OBS cannot allow 

to Vj::.mb v (:::;oe Section 3.11.9) 

The fUl1ctio:n of the INT oreler has alrec.dy be'en accomplished 

2.i1c1 so, Juke Bo:oe can enter tho Into!'l."Upt action di:r.·ectly. 1"01' 

C?::1 z: dUl'ing =/=,> System V-store or }ISBP the INT oreler must be 

gener#a.tec1 Q. 

3/11/7 

By means of i.'achine status bit;;; RiSE 151 a process bes ed 

working in level 1 (m.'LS 14 = 1) cannot be interl'uptod by' 

8. systEim based interrupt: J.'outine working in leval 0 (m!S15 = l)c8.nnot 

be by any LO or Ll interrupt, exce!,)ting a System Error' 

system Error in level 0 and so cannot be interrupted 

by other LO or Ll intel'l'UptS? it cannot bo interrup'i:ed by later Systc:/1 

ErrOl' int0rrupts' other than PRO? internal interrupts due to a puis e 
, , 

and flip-ilop (RIEOS) being placed betvleen the any Sys tor;). 

bl'l'Or Interrupt level and the' v Interrupt COmlnan.d 'OR gatos., RIE08 is 

J,'oset by Interrupt Entry 8.!"1d can."1ot be 3Gt again until all System' 

I::lterl'upt levels have been :;:'oset b] the' routine., This leads to the 

iol1o:\vin,g conditions: 

(i) Yue Systow routine 11ust not exit 'i.LTl.til it has check'3d th2.t 

no further System Error inter:r:upt levels remain set 0 If this is 

not: so, then any remaining & a.i.Y further Sys tem Error interrupts 

,;,ill romain maskod and sO will not cause Interrllpt Entry if the 

System Error routine exits 0' 



<v~_) :: PROP IRO, SET LrNK~ ST/"Ci:( LINK, MS=~ EXIT~ RETURN all loud 

Or stO:N ::,is 0 T:'10 contEmts of tho Test Registers may notbo valid 

:ZoHoYfinZ the laat CO?'iparo ardor unless at 10a;;;1; ono of (iii) - (v)" 

nas sinco Deon 0xocutod. 

Due to raco hazards in PROP, it is not poss i ble to 1~0set, 

JBLD 2..l1d JCLO 'without fil'st causing a \1Lockout? for (i) or (i1), 

Or a hold-up for (iii) (v). 

Ir~tGrc.ctioll.S \7i th D:.' 

Each order which sends a De:;;criptor from S tf1,ge 5 to Dr has 

to ,';eli t for one of the following condi'1::iol'..3: 

(:D 1l'ol':ulalaction: ~ord0r complot0~ and may be executed by PROP 

(ii) Special Descriptor: Descriptor rr-.ipos 3.0-2 muot not 1 jamb a 

in DSS. A CPR-WAIT is exocutod from Dr by sending 11.0 signals to 

PROP, but causil1g OIlS to make a Vtest~ request· (c.f,. next Section). 
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Juke Dox exit::: DR-riAlT Oi1 SAC-OK. SAC-NE: cam::es ent17 to Il1terTupt action. 

(iii) DA If Dl" finds tho Socondat'y Oporand makosa request/oJ.' 

:"CC:'..10sts to thG currcnt N8.ll1e Segment in PROP 3 then CBS mus t cilecl" 

in PROP a;fter accossing its own. Namo store (not Operan.d stol~e) ::hould 

J,-.:, _f_i:-•• d ORS.l. oo~ se""d-' a ~ChOC1- :, .. .., p~_,.r;un~ OJ ... • co '"-'0.,;1 J.,J, ~ . J..",- ... __ ... _ .. r request to S.A.C -.:!hicll 

caU1ies to s end the Virtual ;\.ddr0ss 

cJ.1Gcl~ in Name store for Associe.tion; if so the operand is copied 

to S -coro if altered (0 of 0 ATl =.) and the line sot to non-USED 0 Vlhen the 

Check is completG and ~he opore..nd is not (any longer) in PROP~ DBS 

ACCESSES S toro fo],' tho valid operand 0 

This cai.:. be repeated as many timcs as necess.ary q Ylhori 

Dl' has sent the last order to DBS:I it sends ?ordo.r complcto fo:;:' 

S Ggr;>.Gn'l:; =.L. PROP executes the order wheTl the next (iG lil:Jt) checl<.: 

in complGto .. Each time OBS finds DBS =, a signal is· sout to PROP to 

eriable e:::i t when waiting for the last check, Si:'iCO' no ~ check in PROP~ 

ol'do:;:' will be ge:ueTatod by OBS ~ 

·i.'io ·DA = action staJ:'ts until any outstanding B => operand 

has :l'etuTll0.d and been ztoJ:'ed. This snsUTS:;;, the NGille Store oper::>.nds 

8.:;"0 v:11id. 
'J 



Tl:.e firat Vil'tuo.l Address for PROP from SAC sets up DA =. 
(Conb.'ol 'J.'ral1.sfer) which caus os a Control ri'ransf0j~ to the next 

l~equirod instruction'" on exit .. The pipelin~ is abandoned since 

orders in S -Cage :2, - 5 may suddenly find thont'3el ves without 

entries in tho :Name StOl.'0. Any r-W':'WAITs are first actioned 

(:i.e an oporand returned following the DA :: is used as normo.l) .. 

. f;. Special Descriptor may also cause 0; DA :: in w:1ic11. case 

there is asinglo,choc!1: in PROP Which OC.CU1~S before the itest? 

:;:'Gquost; Dr sends no signal; PROP exits 011 cAe-orr/NIe. 

.. Whon :Dr recognises this descriptor J a i;?:;:>oceduro Call ~ 

Signal is s.ent to PROP., .Juke Box sets the ~Procedure Call Bitt 

Which causes lEU to send two Fixed Instructions (c.f. interrupt 

Entry) : 

STACKLJ;NK 

JUMP1 D[O] (JUIilps te locatien gi von by Dr) 

The Precodure instructiens exit by setting mSQo( 1D Sot 

I3it~) in the stored LINK and thon eb?ying an EXIT. The 'Order 

causing; the P:!.'oceduro Call will bo're-ebeyed as aD:: D ordel' 

b), PROP (due to PJ,LSOO); the descripter new in Dr pointing to the 

Value of the evalu~ted exp:l.'0ssion. russoo is reset by PROP foJ.lowi~1g 

ti.!.e l'o-oxecuti'On 'Of th0 order 0 

(v) Abandon STS 

PROP sends Dr the Interrupt cemlll8.i"d' signal fron the 

Inter::.'upt Systemo' This a110"/s PROP to' respond t'O Interrupt:::: 

durinf; a long STS (eg st:l.'ing -> string) order by'Dr curtailing 

5. t· at' a convenient point. PROP ~chan sat;:; stage 5 to dummy to 

leave Contl'ol pointil1.g' to this .order. WhOrl the erdel' i::.: 

re-eXGcuted followi~ Interrupt Entry and the Interrupt routine, 

the 'Order carries '011 frem where it 10ft off, Dr having left the 

Descriptor peinting to the next clenent to be processed. Should 

a S'TS ordei' produce multiple DA =/ the last check in PROP is 

completod before abandoning the· Ol'd0J.' .. 

. . 
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3.11.9 Interactions ",ith DBS· 

While, DBS is fetching or passing through operands, ,orders 

,follow one of two paths from Dr to Dop: , ' 

(i) 'ACe Fun~tion Quaue can contain up to 6 or 8, f~nctions 

, ,.':,. 

yet to be executed by ACC. ODS has made requests to . 

SAC for any operands that are neither supplied (by 
PROP or DR) nor are in DBS Store. Should SAC be in 

Run-doVln Mode (Or enter it due tO,a request finding 

CPU t)for anyo£ these, no operand,will be 'returned 

and the Queue will 'jamb' or Run-down ,with the first 

operand-less' function at the Head of the Queue., ' 
. , ",'. 

:"I£ a request from PROP or a Priority (iaControlTransfer) 

request from IBU has caused the Run":'downModein SAC, 

then OBS Queue need not necessari+y jamb, but depends 

, on a racing condition. 

The OBSQueue can be un~ja.mbed bY,causing DBS to 

re-access SAC after the CPR E. routine has fin:i,shad by 

the P.ESTART v-store • Action. Alternatively the Queue may" 

be copied to store by DU1W and Run-down Queue ,for 

another Proces's copied from S tore by UNDUMP and this 

one RESTARTED if a Process change is necessary. 
, ; 

(ii) The Bypass Function Register can 'contain one iuncti,on 

for a. non-ACC order ie an order from ,PROP 'which ,does 

not load or store the c.r.'s or IR's~n the ACCUn~t. 

The oporand is held in tne DES Name, Secondary or 

Literal [oper~d supplied] store as for (i) 
An order in the Bypass Register is not allowed 

out until the ACC Queue is 'either empty or Rundovm. 

The former ensures valid operands in DES Store, the, 

latter'is required for software action in the CPR C 
routine (see below). 

Orders going from PROP to' DBS 'may no~ beexecutabla 

when SAC is in (or enters fpr ,that order) Rundown,Mode " 

for one or more' of, the following reasonS: ' 
" . '.. ~ . 

, , 
, f~. 



· (i) Follovring a CPR C. I::ltorrupt and In.terru:pt Ent17 

(which rosets Rundown. ~Jode in SAC), "1;he CPR z:. Routine 

l:lUS"C access all lTanlOS using /XND via OBS Bypass Rogister 

(seo Section 3 Q11.4). For this re8.son, no oruer 

Using tho Bypass Reg [non-ACC order from PRQP] t:lUS-C 

be left in the Bypass Register 'lm.less it is guaranteed 

an ope:.~and (ie ODS .::. or CPR =). Bypass Orders are 
\ 

allowed through despite a jrunbed queue for this purpose: 

if the Black· required is in Local star,!!, lJ. CPR can be 

Changed a.'1d tho Queue RESTARTod without changing pl'ocess , ' 
Or DtJ1lP /UNDU?IP to the s w-ue Queue. Level 0 RoutinGS (of 

which this is one) muot get CPR=. (else a System Bl'1.'or 

1::: c8.lliled and their operands are not used by other routines. 

ThuS the jalnbed Queue cannot cause any invalid operands (cf 

(i i) r'h'1. operand is required by PROP f:rom aBS Store 

or from ACC. If om needs to access S ~\C 1 thon no 

aperD-nd can be supplied" If no access is ·reeruired 

(operand in OBS store or in Ace Unit) then'the operand 

may still not b0. returned 'co PROP due to the OBS Queuo 

jan.bing 0 A Bypass Order (operan.d in OBS) must not be 

allowed to retul'n an operand to PROP s in.eEl if tho Queue 

jatlbs such that a jambed ol~dGr coulei. have w:!.'i tten to 

tho operand retf..1Gsted by the Bypass orde1.~) PROP would 

receive an invalid operand .. 

(iii) A Lockout would be so"c ill PROP (soo Section 3.11.7 
should PROP execute [add to CO"ltrol] for this oloder, 

but for the satto reason;;:; M (i) an ACC CmI? order may 

jomb or a B C(Jr,lP [ ] order may eitl~e:l' ja'11b or use an 

invalid operando Thus either PROP would halt, or 

the Tf:7st Registers be sot with a doub'tful C01IPare result ~. 

(iv) A Special Desc:;:oiptor (soe Section 3.11.8) has 

produced an order which is not ro-executable from the. 

/'o.CC Queue duo to special, conditioT"".:J in DRS r eg Real, 

Address access WOUld} \'Then, p;E.sTlmTed, ·cause a normal 

Vi rtual Address access. 

.c 
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PF:OP a~1c1 038 guard azaillSt those possihili.ties by nlt?ans of 

tho CPR-WAIT in 'P110P; and by PROj1-- p D-ClIECK in ODS. 

PRO;:' waits for CPR =: on all ordors sent to OBS ·which: 

( - '\ 
~/ Tlill lice tl1c Djtpuzn. n.o[;' is tor i11 DBS 
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or (ii) roquire an Oporand from 03'3 (via Dop) or ACe to be rotul':.:1od 

to i?ROP iz-om Cenb:a.l Highway 

or (i:.i) ,lould cause a 'Lockout~ to be set- in PJ.OP. 

P~OP al;;;o sets the ~lJ~OP' GIECI{? bi i; \vhich causes ODS to 8.1;-;0 

in OSS (ODS .::. or operand supplied) Ol~ not requ5.rod by DES (/,CC :::> to 

~RO:") ordors) this causes SAC to sond SAC-OK~ S/\.C-NK to both PROP 

and C3S. If tlla operand is requiJ.'8d by 02-8 but in not in OBS (OB,Sz:)., 

a l1D.llled roquest "vrith ?test 9 action is 5E)1:.t to SAC. 

If S}\C-OK, t11cn DES il1Ssrts tilo drder into the Queue or 

Bypass D..S no:cmal; ~~OP continuos its normal action (0 of;. onto:;..';;; :;:-IO-\'/i,IT 

if a:n oper~~d is eX!J8cted) (I 

action in. Jul'\:o BOJ;~ 'wl'lich also sets S t2g0 5 to dumrny ~ i e0 e th.e orclel" cOon 

1:;y DR ,'S00 Section -::t.l1,,8) which sonds no signal. If no·sigu8.1 ...., . " 

}\s described in Scctions 3 ¢11 03 g.; 6~ PROP t:. and In.torrupt 

actions by PROP also produce ordors "hich rosult in SAC-OK, -NK to 

PP .. O? g T1.1is· is caused by settir.;.g cpn.-YrAI'I· fo:: these o3:'a0rs 0 p~Qp t: 
neods to know Ylhether an ope::..'and is to return from OBS or S j,C or not. 

tho Bypass Registor (OBS .:: SAC-OS;) or abandoned (OGS E 0:;:' st.c-:m-c) .. 
P3.0? thon ei thor prs?D..res to insel .. t tho operand (S]l.C-OK) O~ .. ell.ters 
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3~1:2.,pnop V-I.;:i.110saJ.1.d 'Actions(se~ ~l$o lIlUS'Basic J2rogranuning lIanual) 

These are liries addressed by orders 'using-the V~store Ops'rand in 

Block 1 ofth~ Local v-store 0' The address from RIN d~i ves the V-Docode in 

's tago 2 whi~h providesh'lputs " to the v-line registbr RVD in S,tage 3. RVD 

.oIlly strobed 'by,,' a,1idV-S tore ~rder ~ ,iG 

. 
Hex 

00 

01 

02 

aS 

,10 ' 

11' 

'j.9 

'lA, 

111 ' 

Irfl2. ,,',' 
00" , 

01 

02' 
, 

',03, 
, , ' , 
", " 

" 08', 

,09 

10 

11 

12 : 

al1.d nIN. ',' 

'=: accoss . 
- PF 

"= SE 

::: PH 

"=, Ie. 

'= Leu 
= LCL 

= lJ? & :.'< 

LP-> LP+l 
' - M:. 

':=' pVl Docode 

.. I 

=> access -
Reset PF ,'," 

,Roset SE 

",' .:,=>,PN" 

,,;>., IC 

.. =>PA &;. SEARCH 

, :::>;PM 

~ . " ' , 

,",' -

\ program Fault Register 

System Error, Regist~r 

Pl'OC0SS Number 

Instruction Counter 

Purge' Addl"ess 

",:'Reset LP->Zero' *" Line Copy, (111S half) 

Reset LU &LA '~( Line Copy (Is' half) 

~, 

Purge Froc No ~ in line LP 

'Lilie Add in lino LP 



" r 
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All write ac'casses produce a strobeJVI'l 'which 'pan strobe' or reset the 

requ.i.red register (~~ any). :" 

"" . " 
Accesses marlted by * have ancillary acti'oru::~ desc~.': bed below: 

(i) Reset LP->ZERO; 

The line pointer rogist~r RLP always contains one & only one bit o· This 

ordel' sets Rt.POOdl ts~ the rest ?'o·.· It points to the next line to be 

used by PROP,?' action or by (ii) beiow. 

(ii) = AP & LP->LP+1 

Having put RLP->RLR, LP is advanced by:RLR.->IRLP. 1128. By using = 
J' 'J+ 

AX & = lIP etc alternately, the Name store Virtual Address Field contents 

may be read out soquentially. ny obeying Reset LP -> ZERO first, the read-out 

will start atlin:e 0. By also r'eading Line Copy', the bi~(s) '0:1:' LR (if any) 

sot on Association by the last valid Name store a~cess m~y be read out to 
" 

test the operation of ,the Associative Field. ' 

',' .... The: r,egisters . containing tlie. Vectors of. lines .which are Used (RLU) or 

. Ai t'e~ed" '(RLA)':'sre reset to ~11 zero's, by this' access • This scraps the contents 

of t·~~>~~~·.S'to~~·'~>The'L6~~1:·store i~ not. updated for altered lines ~ 
. " . ::: .•. ~ . ~. 0,." _ .' ". , ,:" ~'. , .' 

(iv) 

. : ~ . '. '. , ..... ' .. ~ " 

=> PA & SEARCH 

c, '. 

'. 
''lh~n a. CPRt has occurred, the CLRt routine Vlill normally have to 

de-allocate a CPR. Before doing so the PROP & ODS Name stores must be 

SEARCHed to find out 1£ any CPR's are unused. Normally a => PM, is obeyed 

first,' PURGE then causes a Masked Association to·be carried but by Juko 

, BOX on the Virtual Address in RPA down to the Block size defined be RPM o 

, " ; The l.s. three bi ts are always mas kod by PROP~ . 

If the CPR .is used by ~ROP there will be . (multiple) equivalence in 

RLR. This causes tho Test Register' t i= 0· (RSM05) to be set. l-Ton-equi valence 

in PROP causes no change in RMS05 since searching the ons Name s: tore puts 
,1° ., 

" mrs o5 = Asso~i·a.tion Found. Thus if. RMS05 :' 0 ~tar.Searching OBS & then PROPp 
.' ' . '.' . 

~he CPR is used by neither Name store and.mar be altered .. 
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rO~lltin.es UJ:"6 used, then pr~GT? gc OSS !Yl'ust be PURGEu o 

~lB:GE:i.ng PROP 1I8.n1G S tore sets LP -> ZEnCi ¢1ftel"" Y/hicll ,Jul:o :JOJ~ e:.;:a::t~.~1cS 

a~-;.ch J.:l.Z1G in tU1'D until liZ1e Li? ::: 27 is reached. Each lino ic COI)io(2 back to 

S to:::o via SAC if AJ. tored. lUI linen are la;;tly :::;ot to non-Vsod .Jlon-lil tored 

-:::0 lO;J,vG tho Name storo ompty and store ul)dOotod. 'Thoro is a simila::.' action 

in GJS 12 
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,'. ; ',,:;: ':, S.El.B:t 
. ,';~::- " 'ijp 
,'"",, '/0 REG. 
.~--:',.,:" "',': . 

IN ' 

PTR. 

. _0._, 

t 
I 

I 

l 

o 
'. " -.-., 

SELECT 
_ O/fl 

"'REG •. 

EMPTY' 

I 
HALF-WORD, . 

,I.'. .. ~ -
- :- ':' 

I 
OUT OF SQUENCE . 

I. .. - I .' 
IB INTERRUPT 

·1 

"1'" 
I > 

HIGHWAY 

VALlO 

I 
early warning ""U'" 
of beat, 

. I 

- ,-. . l •... . ~ 

:'. - ;. . 

/',' ";';1...; .:' .. "- :STA GE1---... ~·· STAGEO 

. '.- .. ,' .: .. ;(;;:~"~~'_~ '··· .. r .' . :,,:~> .'. 

ENABLE ON STROBl c. 
ENABLE 0 F STROBE.' 

- " ",., 

OF VALID' 

1---..'DF/DN:rs fNT' 

. ." - - :; .. 1', : .. ' " 
- . _ .. ' ". 
. , . ' 

. PHASE 
COUNTER 

-. 

RST. eTR 

WAITIN.G 

NO OVERLAP (LOCKOUT) 

. ' .. ,:.'-..... , 

" '·DJRECTION 
,'OFORDERS 

• 

,. , '~ '1st PART(NO INCT CO) 
.' . .. , 

. "STAGEJ:IB INT.' . 

'NEXT r ' 

PHASE 
1-9'_ 

.... .' ... 

DIRECTION 
OF BEATS 

RESET(INSTRUC. 

, ,ABANDONED) 
:WAIT ' 

'INHIBIT OVERLAP' 

RESEr 

/ NEXT 1,2,3,4 VALID . HALF WORDS _______ A""-AlInONED I I } 'I NHIBIT PTF\: [~-} OR ] 

'/ I IN REVERSE - , D 1111 " 
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central Hignwny 

401 I .. troCluction 

40101 HigD.'I7oy function 

~ne central Highway (or CENTRY) provides some of ~~e 

non-aedicated data pa.ths wi thin the MUS CPU 0 The CPU is sho~:m 

in bloclt diogrelll form on Fig 0 4/1, wi th th~ routes provided by 

CENTRY indicated by bold line3~ T"nese are: 

1. A route from PROP or SEOP into the B-uni t: 

proyided for B lo~d-type orders. 

2. A route fl'"OM the B-uni~ or ACe into PROP or SEOP: 

. provided for the transfer of ACC or B store order 

3. A route from PROP or SEOP' into PROP: pl'Ovide<i for· 

various· PROP orders. 

Tne cilnpter provides a generalised desoription of the 

CENTHY action for the. various types of orders sent· through i't:; 

with particular reference to the interfaoe requirements o 

4.1.2 Data pat~ 

Basically the CENTHY consists of ~'o sets of 54 gates g 

p:;:oovioing a 64-bi t wide dllts high':lllY ~ plus the con~crol for 

selection of the right gate (path) at the righ~ time. 

TAese ~o sets of gates are termed Gt end GZ, situated on 

platters C39 w~d C36 respectivelyo Note that ~though the 

path is 64 bits widell in the case of theB-unit 16 of these 

bits are not required (bits 16 - 31) 

The data. path is sa shewn below : 

pp.op Dop 

HPL 

B-wlit 

. B-Wlit 

1 G2 

liSoo-53 1 
~ 

PROP Dop 

4/1/1 



401.3 Hi$hway interfaces 

The highway interfac63 with PROP, the B-unit~ SEOP and 

ACC. These interfaces, are shewn in Figs. 4/2 - 5 inclusive, 

together,with a list of data, function and .control signals. 

4/1/ 2 



4.2 B load-type oroers 

4.2,,1 Genera! 

A B order is specified when the three or bits of the fUnction 

~a deceded as 001. A B load-type order is speoified when or = 001 

&nO the four f bits erG other than 0011 (=». 
These ol"ders can be e1 thor of t'wo types; direct o~>der~ which 

require a primary operand or indirect ol~era requiring a oeoondary 

Operand 0 

4.202 Direct orde~3 (Figs. 4/2 and 3). 
All priuw.ry opGronds ore racei ved from PROP 0 TAe table below 

shows the control oign:U13 and dato. po.ssine: through the CErmY 

interfaces between PROP Qnd the a-unit p fOl,- Q. no2'mci direct load­

typo ol'der. 

PROP --> <-- CEN".i."'W1 --> <--

BRDYS 

13 

B-unit raady 
'PH!J~-63 
datu, 
PFP3-96 

function 
PBH 
PROP-> 13 order 

ECP 
data tr~,ofer 

, COillplete 

HL90/-15.32 .. 63 
data. 
~3 -HF~6 
fUZlction. 
F&RPB 
° ,PROP 9 orda? 
HRDYB 
input otrobe 

Initially PROP sendo the pulse PBH to the CElfr.HY, at'the time when the 

PROP highw~y in~ut register RHI is ohout to be strobed'~ith an operand 

which must go to the B-unit o The CENTHY control cl;laclw th~t: 

(a) the B-unit input buffer is Sl.v:.Ulable to ~ec0ive the 

oper:omd (BRDYH) D and 

(b) the'data p~th from PROP to B is free (HPL) 0 

If theoa conditions are satisfied CE~~~ sends the strobe HRDYB to So 

~~io st~be loads the operand o~d function into ti~e 13 input buffers. 

i'/hen the 4'1.put buffers are about to bsco~e free 9 the B-uni t ogain oends 

the pulse BRDYH to CENTHY 0 

4/2/ 1 



4-.2 .3 Indirect orders (Figs. 4/2,3 and 4). 

SBn 
SEOP 

In this case the B-unit receives its operand from the Dop 

section of SEOP. The specification and function are sent 

directly to the Dr section of SEOP from PROP. The'Dr 

process of operand address assembly then commences, and 

access is made to the store for the operand. When CPR 

equivalence is obtained and the modifier request has been 

sent, the 13 lock-out flip-flop in PROP is set. This 

inhibits further direct orders being sent to B from PROP 

out of sequence. 

The ~Ollowing table shows the interface signals and 

data for an indirect load-type Border. 

SEOP -> <- CENTHY -> <- B-unit 

HRDYB BRDYH 
---> B transfer input strobe B-unit 

SH.0.0-SH63 HL ¢,tJ-HL15 
DKrA HL 32-HL 63 

data 

E;F,03-SF0 HCS 
function transfer HF¢3 - HF,0 

complete function 
\ 

HPRPB 
SEOp,order 

PROP 

HLOMP 
( 

reset B lock-out 

Ini tially SEOP sends the pulse SI3U to CENTHY, and the general 

procedure is then similar to that for a direct order, but in 

this case the operand comes from SEOP; A pulse, H~W, is 

sent to PROP to reset the 13 lock-out. When the data transfer 

is complete HCS is sent to SEOP. 

4/2/~ 

'ready 

11·7·70 
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4.3 B store ordara 

403 .1 General 

'PRDYH 

B store (=» oTdaTS are specified by cr = 001 and f = 00110 

The order is routed to the B-unit in the same ~~er as for a 

direct (PROP) or indirect (SEeP) load-type order~ although the 

operand fOT a store order is not signific~~to B store ordeTs 

require the content of the 32-bit register BE to ce set onto the 

1.s ~ end of the highwa.y Ellld routed to either PROP oX' SEOP 0 

Tne funotion hits are accompanied to the B-unit by HPRPB, , 

~hich is at logic 1 £or a. diX'6ot o~eX' or at logic ~ for ~~ 

B -> PROP store o~er 
_$C" 

Tne toble halo~ shows the interfaoe.signalc l~quir0d for 

a B -> PROP StOl""0 o...oe1' 0 

PROP -> <-

BPE 
PROP ready to 
take opernnd 

data is for PROP 

HRDYP 
input strobe 

5HBLF 
operand f::rorrl B 

HTRCB 
data. transfer 

BH~91-15, BH32-63 
date 

data &vail",'ble 

When the B-uni t is ready :to pe:rfor:iil the atoX'e oro0r D the 

pulse BH is sent; to CENTHY o A signe1 9 BPH D which is· a. coPY' of 

HPRPB SGn";; with the or<ieX', is alGO oento BPH controls the 

routing of the operand when, the opersnd ia received from B" 

The CENTHY checks that the PROP highway ~utput ~gioter 

!lliu is free, and then issues e. pulse mroYF, to Dtrobe tUG operond 

into REDo In order that PROP.vi11 be able to deter~ine the origin 

of the operand D CENTHY sends the pulGa 5F.BLF 0 Vll'l~l'l the data. . . 



4/3/,2 

B -:> SEOP stol'e orders, (Figs <> 4/3 and 4) 
In this case the function is ac~ompanied to B by HPRPB = 9. 

It is not neoessary for CEN1lrY to check ~he SEOP input buffer as 

SEOP will be reS'.dy to recei va the' store order operand <> The interfaoe 

signals are ll3 shown belCfi!l <> 

SEOP -:> <-

l-IRDYS BH 

BPH :::;; 91' 

data HTRCB dnt~ is for SEOP 

is complete 

Vlhcn the dota is a;,vai1nble the B-uni t S01110S BIi ·~o CEi,\j'Ti:r1 t> \J~i!~h 

sends the input strobe EP~xo to SEOP o V~en the data transfer is 

complete HTRCB is zent to the B=~~ito 
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4 .4 ACC orders 

4-.4.1 General 

ACC load-type orders utilise a route ... through a special buffer in the 

SEOP Dr system, and so are not considered in this section on the CE}ITHY. 

ACC store orders are of two types; those where the operand is destined 

for PROP and the more usual case where the operand goes to SEOP. 

4.4.2 ACC PROP store order (Figs 4/2 and 5) 
It should be noted that the operand is not sent to PROP for all ACC 

direct store orders, but only when the operand is to be written to a V-line 

or Internal Register or when Nome S tore By Pass Hode is set. on the Console. 

The following table shows the interface signals for an ACC -> PROP store order. 

PROP 

PRDYH 
PROP ready to 
take operand 

-> <- CENTRY 

HSOO-HS63 
data 

HRDYP 

-> <-

input strobe 
HTRCA 
transfer 
complete 

Ace 

AH 
data available 

NIOO-AH63 
data 

ACC sends the signal AH to CENTRY to initiate the "transfer of the operand 

to PROP, similar to the procedure used for a B -> PROP store order. PRDYH and 

HF.DYP are active as before, and when the data trs.nsfer is complete HTRCA is 

sent to ACC. 

t; .• 4.3 ACC SEDP store Order (Figs 6/4 and 5) 
In this case the SEDP initiates the transfer of the operand, the 

interface signals being as below. 

SEOP 

ACC SEDP 
order 

-> <- CENTI-rI -> <-

HRDYS 
input strobe 
HSOO-HS63 HTRCA 
data trfu,sfer 

complete 

ACC 

AHOO-AH63 
data 

The pulse SAH , from SEOP, initiates the transfer, and CENTHY sends the. 

input strobe J-IRDYS to SEDP. Vlhen the transfer is complete HTRCA is sent 

to the ACC. 

., 11.7.70 
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4.5 Modifier Request 

Tae modifiers for SEar data descriptors are held. in the B register. 

Thero are two cases in which a modifier is sent from the B-unit to Dr, and these 
; 

are discussed below. In each case the modifier request is overlapped in the 

same manner as normal orders. 

4.5.1 Modifier for indirect order. 

When an indirect order is sent from PROP to "SEoP, PRoP determines 

whether modification is required. If this is the case then PROP initiates a 

B-orde~ by sending PBH to the CE~~HY (see 4.2.2)0 In addition to the 

function bits the signal HMODB is sent. The effect of this is for the B-unit 

to ignore the function received from PROP and to send the modifier in RB 

to Dr. 

4.5.2 store to store order modifier 

It is possible that Dr will require a modifier whilst executing a 

long store to store order. In this case SEOP initiates the modifier transfer 

as for an indirect load-type order (see 4.~.3). Accomp~~ying tho function 

bits to B is the signal S~ffiB, which caused the modifier to be routed to Dr 

after completion of the order specified by the function bits. 

! 
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Thus: 

(i) 

· 4/6/ 1 

Internal Register Orders 

All Internal Register (IR) orders are interpreted as double orders. 

A load-type order is converted to (a) an Internal Register 

read order and (b) a load-type order 

A store order is converted to (a) a stor~ order and 

(b) an Internal register write order. 

The transfer of the operand between the two phases is effected via 

the PROP. 

4.6.1 Read from IR 

To read one of the B-unit IRs.. the procedure is siUlilar to that for a 

direct B store order. The function is sent to B as described in 4-"2.2, 

together with the Internal Register address (PF12-PF15), and accompanied by 

HIRE. This signal causos the 13-unit to initiate a store order if the 

function bits indicate load-type o Instead of the content of RE being gated 

onto t~e highway, the content of the IR specified by PF1:2-PF15 is sent. 

4.6.2 Write to IR 

Writing to an IR in the E-unit involves similar action to that for a 

direct 13 load-type order (see 4.2.2), except that PF12-PF15 and HIRE are 

sent as above.. The order may be overlapped in tho normal manner as the 

complete operand can be buffered in the 13-unit. 

11.7.70 
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other Orders 

The route from Do!, to PI~OP shown on Fig.1 is used for the 

following: 

1. To send the contents of the Internal Registers in SEOP t9 PROP 

2. To load registers in PROP with an indirect operand. 

3. TO,send operands from OBS to the Name Store. ·In this case 

CENTHY sends a signal HOBSP to PROP, indicating that the operand, 

has originated from the DBS system. 

4.8 Test Bits 

Various orders executed in n, ACC and SEOP (e.g. COMPARE) 

are required to set the Test Bits in PROP (RMS 04, 05, 06). CEl'.'THY receives 

four signals from each unit, 3 result and 1 "result available'lt signal. 

The respective signals from each unit are ORted together,and sent to PROP. 

Interrupt conditions in B or ACC are also routed to PROP by CENTtIT. 

11.7.70 
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Chapter 5 B:32 Arithmetic Unit 

5.1 Introduction 

The 32 bit B-Arithroetic unit performs load, store, logical, compare 

and all'signed arithmetic funtions except divide and reverse divide which are 

treated as dummY o~ers. j~ad and decrement by 1, compare and increment by 1, 

and shift functions are also available o 
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5.2 Functional Description 

The B-unit receives instructions and opersnds from the central highway. 

Opernnds are taken from the least significant 32 bits of the fi4 bit wide highway. 

The t:ni t contains two of the machine internal registers as shown below 0 When writing 

to 0:;" ncccsGing these registers all (-)4 bits of the highway are significant. When 

readinG an internal register, the overflow flag (BOD 0) is ~'eset to logical O. 'I','hen 
\ 

the B-unit sends modifiers to SEDP with ~~ associated control signal, or 

information to PROP with a control signa~ •.. 

<--- J2 BITS ----> <-_.- ;i2 BITS ----> 
:3 IN'I'EHNAL I BOD I B 
~':}~G IS'l'ER 0 10 :={110 .32:.1 
l; INTERNAL I ALL ZERO I BOD I 
REGISTER 1 I 10 ;ill 

0 <--- INTERNAL REGISTER BITS ---> 63 

FORMAT OF B INTERNAL F.EGISTEnS 
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GVCl"oJ.l Div~.::~SE (Sin:?.: 01) 

1~0 \h~it consists of ~, input oPG~{U~d buffo~ BDIN 0-63 ~Jd a function 

input Duffer P..FIA 0-30 Fol' reQ30n6 of fanout lim.it~tion this :i:egister ia 

duplicCl.ted as RPIB 0-30 Tile internal r0gist0l~ decode bi is al.~e otl'obeu i::lto 

buffe~ Tcgistc:;:' Ill"1IN 0-30 If the B-mli·t i!3 scpty l) or 't'lnen the CUl'reSl II: 

inctl'uctio:n :i.'e::.ches the end of its 0~:ecut0 phs.e0~ the cc"'lt;euts of RUIN EU"C 

to zero)o 

oi:r;:teen biste.bles ill register Rli'D 0-i5 (the one o.osociated \7i t1l. tho il.tstruction 
\ 

to be m::ecuted) 0 Ecch of :regioter13 RD:) p...s hcs its Cilll slo.ve registez..' (pJ)::' ~ HS1~ 

rcspectivelY):I forming wo independe:n.t ohi:i:t loops RD_RD7:~ a,.'1).d ns ... p..s':t 0 '!'he 

output of lID (shifted or inverted ·oz neCeC3!ll'Y) can be pr00en'l;ed to the inputs 

of both functional units. Bsc~u3e of tho l~~e ~ount of f~~out needed to do 

:re5pec~s D a.~cl iG stro!ced at the same "i;imo t:;J3 RD.. The osH:h8.etic uni'l; is a 32 

bit full aodel" \7ith e."l output regiotel" AlA 0-31() 'r'il.e logio tll'l.H; is a 32 bi'i:; gt'1.ted 

is ru:.. 0-310 
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Itcd0 of Qp/D~8."tio:A -" 
Initially nRDY is 



5.5 Definitions of Interface Signals (FIG. 2) 

(a) Input Sif:::1als 

HLBOO-15,32 - G3 Data input to HDIH f:co::i central highway. 

Bi ts 16-31 of the interface are always zero, and in order t~ minimise -ehe 

nun:bel' of connectors required, they have' been omitted. The Same remarks 

npply -;;0 outputs BHINOO-15 ,32-63 • 

This signal marks the arrival on the input 

~l'om the highway of the next instruction, which WaS requested by the 

pJ.'eviom:; 3nDY pulse. The HnDYB pulse is used to form XIN, ~(/hich strobes 

data into the buffer and control bistables. HnDYAB, HTID"i'3B "are the sa.me 

signals as lW~YB, but }mDYB is sent one level earlier, to simplify the 

control logic. 

BTTIe The data placed on the output lines from 

the B unit to the highway has been accepted, and the data may now be 

cha,'lged, allowing the next instruction to proceed. 

l-rPRPB In the case of a store order' o:dginating in 

tl1c P:\DP this bit is logical 1 (logical 0 for SEOP). This signal gated 

t,) BPH while the data to be stol'ed is present on the output lines to the 

central highway. 

The four function bits decoded to give one of 

sixtec::.1. functions. 

~le four internal register bits, decoded to 

give one of sixteen intern~.1 registers. Only registers 0 and 1 are used. 

If this bit is a logical 1, at the end of the 

instruction associated with it the value of n • 
o 1.S sent to SEOP, and the output 

signal BD is for~ed. 

5·3·73 
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Ina An 'iristl'uction associated with a 1 in this 

posi tion is -;;reated a.s a 'LDl\D2, if it is a stol'e instruction, or as a 

1 STOI~;:;' instruction for a...i.Y other case. The data tral1si'ol'rcd is the content 

of in".:;e:,'::w,l register 0 or 1 as defined by the HF 12-15 decode (a."lY other 

decc"je of the four bi t8 is treated as 0 or 1 p defined by the least 

signi:':icH.l-YC bit). 

(:.,) ,::,:-:;,-.,;:.~ Signals 

;:,,-.,.· .. , .. ',·'_11:' ':!",>_c')" 
~ •• .:. ... vv -,J ;..;"-' \:) Data output to central highway. Used for 

store operations and internal'register transfers. Bits 16-31 are omitted; 

BH This signals that data is present on the 

output to the highway, and stays true ,until BTRC. is received. 

BP.DY This pulse to the central highvray signs-ls 

that -;;he B unit is ready to receive another instruction into i t8 buifo:;~ 

regi3ters. 

A copy of HPRPB , used during transfe'!'s to 

BDINi2-G-:t 
~ .J Data to SEOP (permanently wired from R13). 

BD Data is ready on BDIN lines. After this 

20 ~:.S pulse the data may be removed. 

BIuLE The B uni t buffer is empty, i.e., no IffiDYB 

haS beon received within 25n8 of DilDY being formed. 

BE[-'lT Signals B unit inactive 1 i.e. I no function 

being Duffel'od I no function in execution, a.."1d no Internal Register l'equests, 

etc., outstanding. 

BFAUL'l' p.l'i thmetic overflow has occurred t setting 

BODO, a."ld the mask hi t (BOD4) was not set. Bli' i~ULT ;:: BODO, BOD4. 

BTO-Z Test lines giving the result of coop are 

operations. 

BTS Strobe for BT0-2. 



:; .6 Feme tion Code 

'The operand (lW) is loaded to RB via the adder RA. 

LCl,ill 2J.,d DECmmmrT (= t ) 

'l'he opera."1.d (lID) is sent to the adder RA where it is decremented 

by addj ng -1. The reaul t is loaded in to TIB. If overflow has occur:1,'ed BOD 5 

is set •. If INHIBIT (BODO) is not set a progl'am fault interrupt, B J!'AULT, 

is produced. 

Ti1is order is seen in the B unit as two di;.;tinct orders from PROP. 

I'i:cstly a sr.!."\.)m~ order (see below) is. given, in which the content of I:n is fed 

onto the least sienificant 32 bits of the central highway. Finally the 

operand (Ill) is loaded to hE via the adder RA, as in a LOi\D order. 

S TOIill (=» The, content of TIB is fed onto the least signiiic&l.t 32 bits of the 

central highway and zeros placed on the most significant 32 bits. 

The operand (PoD) is added to the content of RB in the adder nil and 

the resul t loaded in to Ill. If overflow has occurl~ed BODS is set and 13 FAULT 

may be produced (see above) • 

.sUBTHACT (-) 

The operand (RD) is gated to the adder where it is subtracted from the 

content of HE and the result loaded into RB. The algorithm for subtracting III 

from TIE uses the fact that RD-RD = r~ + pn. 
REVETISE StJBTHACT (&) 

This is identical to the subtract order except that the content of 

RB is subtracted from the'operand (rn). 



rilULTIP!:! (*) 

To decide whiCh ope~end is to bs made the multiplic~1d a toot i3 

carried out on the sign of the opersnd (lID) o.nd the content of P..B. If they 

huve the s~e sign a subtract function is perfol.'med l) fOl"2il'.g th.e l'0Stll t in 

RA. If 'they a:l°e of differing signs nn add fu.:.ction is pO::.·fol"~l!ed ~ (RB being 

\4"lchanged) .. If bi t 0 of RA =. hi t 0 of P..i3 then i RB I .:; i no i ~ the con ten'i; of 

RB i3 (;ated to RD as the mul tiplicUo"ld and BUD 12 is Get to So 1 0 othe~ise D 

the content of RB is gated to RS as the multiplier.. RB is then cleal'ed 

resdy to receive the first parti~ product. 

Du~ing theimultiplication process the multiplicelld io ohifted left 

Similarly the multiplier is shifted right two pla~es through the registero 

RS ~"ld RS':: o 

'Fhe ~/O leeJ3t signific~t bi tiS of the Zl1.ul tiplier a::."e applied to the 

multiplier decode to~ether with the ~si~o bit 01 the p~eviouc pai~ of 

multiplier bit§ (i Oe 09 bit 32 of RS)o ~~m the deccde u oignel i~ 

p~uced which gates a function of the multiplicand in nD to the ~drler RAg 

(i.e op Zero, -:- multiplicand ll + 2 x multiplicand). - -

~ruLTIPLIER DECaDE 

RlS30 RS31 REi3Z Multiple of PJ) add~ 
0 0 0 0 
0 0 1 -:-1 
0 1 0 +1 
0 1 1 +2 
1 0 0 -2 
1 0 1 -1 
1 1 0 -1 
1 1 1 0 

T~e p~tial product in RB is added to thio function to prc~uce the cumUlative 

pa~tial product in RE., ~ne process continues ~~til all gignific~~t bite of the 

multiplier have been applied to the decode~ or until the multiplic~"ld ~co~es 

zero~ at which time the multiplication is ccmplete and as nov; contains the true 

product.. If multiply is termina.ted for multiplicand (RD) :: 0" BOD. 13 is set to 

a 1. If overflow occurs BOD5 is set ~~d BFADLT may be produced (see above). 

DIVIDE &.md REVERSE DIVIDE (/) (9) 

A dum:my instruction which is accepted Md then ignoTed Q 

5.3073 
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The Loc31 store 

10" il PLESSEY sTeRE 

10" 101 I!iTE!~FACE S!Gl'IALs FDR EACH STACK:­

:n ... 'PUT SIGNALS 

LINES VALID 

iNITIATE 

The inner and outer of this cable must be shorted together t~ 

indicate to the memory that the control lines etc" have ~eached 

sonsible logic levels p and that store cycles ~~y beGin when 

initiated .. 

Resets the store con-;;rol circui ts' '\7he~ ta!cen t\o a 'I i 9 Q 

sta:/:"ts a store cycle ( according to the state of the othe" cOl1t!ol 

11nes),wnen taken to a 'Iv" This tiw0 is defined as TO. 

READ INTO REGISTER (R:mG) ) These two lines indicate 'fihether a re::1d v \7r:1.top oJ" l"ead 

LOAD HEGIs'I'ER (LDRG) ) and mark cycle is to be performed ... 

i.-u\'SK BITS (8 IN ALL, " PER 

ADDRESS 

DATA 

12 bits of address s!Jecify which 64 bit loca~iora of <' .. K t-;tJch locutions 

is to be accessed o The stack itself is organised as locations 

each tt'I'O 'WOrds 'Wide, and the leas'i:: significant addre,aR bit specifies 

'\1hich ~;ord (of' the t\10 accessed in each cycle) is aetuslly 'lanted .. 

64 data and 8 pa,..1 ty bits constitute 72 iu!'ut lines to each stucko 

No parity checking is pei"'f'ol'med e1 the,.. in the s'to,..e 01- in the local 

store 1nte,.face: no distinction is made between data and j?::l.l"'ity bits .. 

The sto,..e is thus 2K words of 1 "r} bits inte,.nally" 

READ ODD DATA REGISTER (ROD) During each access tvo words are actually read from the 

stack as explained aoove" If an even addressed location is i"'ead Q end 

this sif?,'1W.l (REAl) ODD) is 'made a t 1', after the even address hilS been 

output from the store, the contents of the other half of that 

location in the store, ( ioeo the next 64 bit address) is 

automatically placed on the output lines of the sto~eQ 



OUTIAJT SIGNAl.S 

BUSY 

10/1/2 

This signal is a q. from 40ns after TO ONITXA'l'E) until the end 

of the '\1'/"1'1:0 phase of that cycle .. When RUSY oecc:-:les a 'ot the 110;d 

cycle may be initiated .. 'There is an inte'l"lecEc '\'Jithin the sto1'e 

such that if I!UTIATE :1s held s.t q t continuously the ste.,.e will 

cycle at its maximum rate as dete'l"mined by the BUSY s:f.g'llul" 

r---'~ 

O~DER CAN Clt[NGE (OCe) ~n1s a~prox 40ns pulse indicates that the in~uts to the store , 
have been noted, and may be changed .. 

Dll.TA AVAILfillLE (DA) This 40-80ns pulse can be ad,iusted t~ occur bet'ueen TO am) 

. To +- 130ns dUring a read ope-ration .. 

READ TIMING (RTIM) 

WRITE TIMING 

DATA OUTPUT 

This 4o-80ns pulse can be ad.1usted to occur betweel'l TO and 

TO +- 150ns during a read operationo 

This signal is no~ used. 

ODD DATA AVAILABLE (ODA) TO' is defined as setting time of even d~t8 on the store 

output buffer, or time at which READ ODD becomes ~ ~I~ -

whichever is later. The ODD DATA AVA!LABLE pulse (40-80ns) 

can ba adjusted to OCCUr between TO' -I- 20:o.s and TOW <}- 40uso 

Pata inputs mUst be present for ~ 35nsG 

OoC.C. OCCurs ZOns after TO and is a 40-8011S pulseo 

Access time is nominally lS0ns .. 

Cycle time is nominally 250ns (300ns on t'ead and ma'!'!e) " 
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PEr\.Fo:u,r SELF 'l'ES'r (PEi'!') This sign.nlmust.not bo takon to '11 9 ;-rhila.tho storo J.G btl;:;y ... 

i'iho:'1 to.kon to a ~ 1? solf to;>1; ia ,p0;i:for;;lod ".ccordine; to tho 

OU'I'PUT S :;:mrALS 

F r.UL'l' 

signals balow! 

o ::: CLElm/I'm. :cm 1 ::: REllD/nI:STorm 

VIGRS'l' P A'l"fEPjr Pi i).") . ,('., P3 
'I'IORS'l' .P!~Tr'.l};nI\r :Pl P2 P3 
bU, LOYi U~s) Pl P'-' .r., P3 
f,LL HIGH (aVE;) p" . .L P'" ...... P3 
!,DDRES.s PAT'l'BHN Pi P2 P3 

i\iP.RG1 .- 1 ON f,IAHGINS n1/1RGl ::: 0 ON f:tJU1GINS 

l1i\'RGZ ::: 1 giv~s lnnrgins accordillE; to v. storoQ 

1.IARG2 ::: 0 givGS inver;::;e of V,, S toro" 

01"1 solf tost. When this signal is taken to ~J.v v tho contonts 

of tho adell'ess rogisto1.' 0.1'0 pIacGel on the data OtltpUt 1ino:.: (bib; 

52-63) \'/i thin :250:rl.;;> Q 

'word:::) is held or allowed to count a::~ below! 

held at 0 1"1 1"2 

hold at 1 1"1 1"2 

countin~ Pi F2 

If this bit is a 10 1 self test is performod ':.:ontirmm.t;;;lYq Ii 

it is a ~11 the storo will stop nftor one cycle of ~!']J. tho o.ddro:J::i 

bits. 

This is ta;wn to ~ 1 ~ to indicate that a :i:ault hns occurJ:'od >,!tilo on 

self test. T.t 1.$ forced to ~O~ when solf test (?ST) is tUl;:011 to a ~O 1 0 

:;!'AILIi.;C /i:D:U:~SS is output on data bits 52-63 from the store 'when TAD :::! :t. 
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Rurd ~ WINd ~ SlNGIN='i # RODIN::O o 72 bits are trail1sferl~ed 1:1'"0l'l th'3 addressed 

location to the output buffe"" If EVENIN= 1 ~ the t10st significant fou?, bytes :l:7°0m 

the input buffel' n,.e \n-itten to the moso half of the add .... essed location" '1"he least 

significant half is unchangedo. 'I'he conve1'"Se applies if EVENIi~ ::: 0., 

P.IN::::1 ~ WINd 9 SINGINd, ROD1Nd" 'J2 bits are transferred from the even location 

addressed to the output buffer" The 72 bits f?'om the associated odd loes'don al"e 

nm~t transferred., I~ EVENXN'd the most signiij.cant fou",- bytes from the input . -

buffer are w,-itten to the mos .. half of the arldTessed even locationoThe least 

significant half is unchanged., The COlWe?'se appl:J.es if EVBHIN :;:: 0 0 

b) VSTAK::: 1 Accesses to VSTORE 

RIN :::: 111 WIN :::: 0 0 The store itself is not :accessed .. A register \7:ltl1i~1 the Local 

8"(;0)"e Interface is selected by address bi-ts ~O, i 1, and 12 fy-o@ SAC., Its cnntents 

aloe gated to the approp,-:l.,a.te output buffe'!'", depending on the state of En,l" 

nlN :::: OJ) WIN:::: 1 Q The store itself is not accessed 0 AddrGss hi ts ~ O. 'i 1 ~ and 'i ~J 

from SAC select a registe1' \',ithin the Local Store Iute:r-f';"ce? to ">7hich the contents 

of the input buffer are loaded (Ce1'"tain of the lines in VSTORE h;av€l !'e:::d'~only or 

m'ite-only access)., On completion of the 'request an SVFREE pulse is se;?'!.: to SAC" 

In order to perform SELF TEST under p:t"ocessol" cont.,.ol~ certain l:b::.es in 

VSTORE must be set up to specify the type of test to be carried Quip and on which 

stack they will operateo VSTORE lines are defined in the MUS Basic i?rog'1'amming 

Manual 0 

10.,2 0 4 Mode of Operation 

a) When initiating a store reque~t SAC provides data bits (DXSAC 00-71) and 

add;'ess bits (AISAC 00-15) in addition to the control waveforms listed belov/:-

This signal initiates a l'equest acco.,.dil1g to the state of the other 

~elevant wavefor~~o In order to ,.educe transition effects this sig~al is sent as 

a chango of level f.,.om '0' to 'i' or '1' to '0'0 



EXN~i indicates a request originating from E~changeo Data from a ~ead is sent to 

Exchange with a signal SO. EIN=O indicates a SAC request, and data f~om a rend 

ope~ation is sent to SAC with a signal DASAC (which is ~ent as a change of level p 

as is INLSIF) .. 

RINp WIN, SINGXN, EVEr-UN, RODIN p VSTAK. The interpretation of these ~ignals is 

described in detail in section 3 .. If SINGIN=l at initiate time of a ,/Tite operati,o 

a ',-ead and ma,.k' operation is forced: data from the sto~e is, :read (but not sent 

to Exchange Or SAC), the ap~op:riate pa~t of the word is m·itten to (as ~equ1~ed 

by the request) p the 'tOest of the wo,.d, being v"',i tten back unchanged" 

ENSTAKOp.! These two bits are decoded to acceSR one of ste.clcs 0-3 if VSTAI{=O .. 

b) Assuming a read and read odd function has been specified, nfte~ the above'; 

wavafo~ms have been decoded and static1sed within the Locel 8'1:o.,.e Intel~face, the l 

al>~OPriate stack is_.initiated o The add,.ess "is placed on th.o store address line 

(modified if necessarY by the FAIL SOFT !ilODE bits in the VS'10~E)" When the steel, t 

acknowledges receipt' of initiate for a read cycle anot.he~ sienal is sent to the (-

stack to specify that the associated odd location is to be read in aqdition to thE 
, \ 

even location already addressed .. Some short time later gelata available? f~om the 

even location will be rece1ved,_.and data is st~obed ,into the app,.orn-·iate output 

buffer .. Ap~oximatelY·40ns late'/" 'data available' f.,.oU\ the odd location...is 

received, and the appropriate output buffer is again st:r.obed o A DASAC 0.,..80 

r 

signal is sent on both occasions. On completion,of the re~uest the &p~"op~iate 

stack free signal is sent to SAC (SOFREE to S3FREE),,' The cycle time for each stacr 

is about 250ns .. Therefore, requests can be interleaved betweon the fou"I" stacks 

approximately every 65n8, and four separate timing loops are p"I"ovided, one for· 

each stack. As each DASAC is sent~ two signalEt avoe supplied to SAC to indicate 

which of the four stacks is responding p (F~Op HALl)o 

c) , The Local store Interface receives requests f"l"om Exchange via the pulse SI 

(supplied inverted by ~tchange)o Apar.t f"l"om the UNIT and TAG bits, and 

incoming data, the control and add~ess bits are pasned onto SAC p ?ith a pulse 

IliEXSAC4 SAC then arranges a timeslot for the request, which is then ca"ried out I 

as desCribed previously (EIN=1 fOr ~~change requests)o Should Exchange access 

the area of store defined by All =1; the reCiuest is not passed onto SAC but is 

executed enti}"oly within the Local Sto~e Inter-face .. A -m-ite operation hus no 

effect except to signal SBFREE to Exchangeo During a read operation the 

Exchange output buffer is forced to zero (with l's in parity bits) and SO is 

signalled to Exchangoe 

26 1 
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d) Vs'i'OitE requestso VSTAKd <> Addresz bits 90 p 'l 1 ~ 12, select a line \"lithin , . 

the VSTORE o Read accesses tal1:0 ap3)l'o;;;:ir"ately SOOns (includ:h1:?; the • tr::u2sfe!' 

overlapped with ~ succeediut; requests" i"e" nothing furthe1~ may '00 initiated 

until SVFmill has been sent to SAC" '1'h1s. is because the FAlx.. SO:F'l' I::ODE is contained 

'i.Tlthin the VSTOnE~ end any attempt to alter the mode 'i,7h:He accessing the st01'0 

may have disastro~s resultsQ 



FROM SAC 

DISACOO-71 

DIEX OO-~ 
FROM EXCHANGE\..:! 

XDP 

J 

I. 

DATA TO 
I ~ STACKS L-J ~>DOSOO-71 

DBUF 00- 71 

1, 

DATA FROM -I--l 
4 STACKS 

:\ 
! DATA 

D~~~~l-- ~I TO SAC 

DIS1: -0 \ L_~ DOSAC 00-7 

00-71 ~()l---- XLBP 

DIS2: -0/"" )1 '';rt~ 
00 -71 I 

l I DATA 

D~~~~l --l TO EXCH. 

~EXiiQ.'71 

DATA PATHS AROUND THE LOCAL STORE 

RT!MO DAO 

FROM 

)'-11 ~ ~ 

~" IN.9 __ ·_r:I __ ~ "'""-- --@-'-D·-SOFREE'@ 
J U ',- ________ ' ___ . _ ._J 

R Ii M 1 DA 1 EXCHANGE 

-yINl rO-n ~.-.. y~'" REQUEST 
~ '---io-rr,~-~-SlFREE gJ \. 

'----------.--. \\ -@-SO 

SAC ~ 

INLSIF-

RTIM2 DAL,' ~ I 
r-®-IN3 __ -thL'::-_~_-"S2FREE W-C0-{, 

J U :-------:------·-.:-";Ji I 
R I I M3' D,'L / l(&') DASAC' 

IN3 I n ~ '---"',--, J - ~ 1:- ---~~,--~-.S3FREE )l)/ SAC . y LOU '- _____ . __ . ~. ___ ~ ~~J REQUEST 

INITIATE ' /' 
V-STORE ' " y; ----8,,~~~. ___ ~VF:~E _.Y 

'-----v----' '0;-------' ~ '----.--.. ,,~----' 

STACI, READ TIMING STACKS DATA }WAILABLES 
SELECTION FROM STACI<.S F R E E 

TO SAC 

CO NTROL PAT HS AROU NO THE L OCA L STOR E - St-,C; IN T E R F/~.C E 

FROM EXCHANGE, 
-~ r 

S I l-.r __ (y ___ -@_--, 
J 

i-;;'\ so 1_-, 
.------r&r--{~r-®- 'fa EX C H f.\ N G E 

i Al ~ ~ . 

CONTROL & ADDRESS 

U,T, PARITY 

l-----i 

PARrTY 

CHECKS 

t' INEXSAC"'LJ 
_ -W,--- ,--' TO SAC 

A1.r 

<.5fJ XCOpy 

---i~ __ TO EXC HMJGE 

TO SAC 

CONTROL PATHS AROUND THE LOCAL STORE - EXCHANGE INTERFACE 

,1~J/FIG.1 LOCAL ,STORE 


