

















































































































































































































3/11/7
Txo ;nie “Lpu SjquW ig also lockod out by a 51g131
Zpom the Ccm“oleo Should PRGP Internal Lﬁtorrun ‘be caused, DROD
w111 halt at- the e;try to une Ja&o Box Interzupt action. '
An INT oxder igs not reguired before the Interzupt Entry

hit is set if SAC-NK ocecurs instead of *SAC-OR? for the

foliowing:
(i) PROP # order (see Sectiom 3.11,3)
(ii) DR=-WAIT and Specizal Descriptor (see Section 3,11.8)
. {iii) CPR WAITy for orders Whlvb PROP. or OBS cannot allow

to "jamb' (cee Section 3.,11.0)
The Iu50»101 oi the INT ordex has slrecdy been accompilished

aid so, Juke Box can enver the Inlerrupt action directly. For

3,

CPR £ during =/=> Syatem V—Suore or N3BP, the INT order must be

. P

By means of lfachine Status bits RIS 14, 15, a process hased

nterruplt rouline working in level 1 {RMSI4 = 1) cannot be interzupteod by

a1
cny ofher L1 interrupt, bul can still be interrupted by a LO interrupty
& System based interrupt routine working in le vel O ( 5 = l})camnct

be interrupted by any other LO or Ll inferrupt, oxcepting a System Irrow
interrunte.

iny System Error routine woirks in lovel C and so cannot bs interyupted
it cannot be iaterrupted by later System

ternal iLtezlupts due to a pulise

(%)
o
»)
B
Y oae
bre]
O
s
[E8
s

ed ootween the Tany Systen
~»or Interrupt® level and the’“Interrupt Command? OR gates, RIE0S ig

$

yozoet by Interrupt Entry and cannot be szet again until all System Zrror
interrupt levels have béeen reset iy the rcuvine, This leads to the

following conditions:
Lo

(i) The System Error routine must not exit wuntil it has checksd that

o

(=N

emain set, If this

H

=1

no Iurther System Erroxr interrupt levels

e
vS

not so, then any remair 'ng & any further System Error interrup

s

¥ill remain maskod and so will not cause Interrupt Entry if the

Syztem Error routine ewxits
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{vi) = PRCGP IRD, SET LINK, STACK LINK, NS=, EXIT, RETURN all load

Cr gstorso 1S, Tho contonts of the Test Registers may not -be valid
a

cllowing the last COliPare ordor unless at leazt one of {(iii) - (v)*

Fy

tas since beon oxecuted.
Due to race hazards in PROP, it is not posszible to reset.

Lockout? for (i) or (ii),

O
Dt
4]
[e]
e}
[
1
[
(o]
L)
o}
]
~
[X?
} 3
[EN
~
1
~~
<
~
°

3.11.8 Interactions with D»

Lach order wiich sends a Pescriplor from Stage § to Dr has
to weit for one of the following conditions:

- (%} Normal 'action: ‘order complete’ and may be executed by PROP

~~
e
%
N
451
igs}
[@]
[¢]
e
£
o
J
[0}
W
[¢]
]
pde
ko)

tor: Descriptor Types 3.0~2 must not ?jamb®

1

in 085, A CPR~WAIT is exocuted from Dr by sending no signals to

PROP, but causing OBS to make a 'test® reguest (c,f, naxt Scction).

°
o

Juke Box exits DR-VAIT on SAC-0OK, SAC~NK causes entry to Interrupt action.

~~

iii) DA #, If Dr finds tho Secondaly Operand makes a reguest/ow

N
+

couosts to ¢hoe current Name Segment in PROP, then OBS must check

1 PROP after accessing its own Namo Store (not Opérand Stors) should

XN
;-

find COBS £, OBS gends  a ‘chocl iz PROP' reguest to SAC which

He
[
i

cauzes it to send the Virtual Address cown to PROP,. PROP then

®
[aN

checks in Name Store for Association; i the operand ig copie

to Store if altered {(c.f. AV =) and the line sot to non-USED, Vhen the

check is cocamplete aﬁd the operand is not (any longer) in PRCOP, OBS
ACCESSES Storo for the valid Qperapda '

This cah bo repoated as many times as ﬁecesaaryq Vher
Dr has sent the last order to OBS, it sends ‘order complete for
Segment =", PROP exccutes the order whon the next (ie last) check
ig compieto, Fach time OBS finds OBS =, a signal iz sont to PROP to
enoble exit when waiting for the last check, sinco no Ycheck in PROP?
oxdor will be gemerated by OES., ’ '

‘No DA = action starts until any ou?standing B => operand
rae returned and been stored, This snsures.the‘Néme Store operands

are valid, '

“



The firet Virtual Address for PROP from SAC gels up DA
(control Transfer) which causes a Control Transfer to the next
reguirod instruction on exit, The pipelino is abandoned since

)

Oprcders in Stage 2 - 5 may suddenly find thomselves without
entries in the Name Stores., fny HO-WAITs are first actioned

{iec an operand rottrned following the DA = iz used zs normal).,

A Speecial Descriptor may also cause a DA = in waich case

~n 2.1

there is a singlo.chock in PROP which occurs before the 'test’

rToguosty Dr sends no signalj; PROP exits on SAC-OK/NK.

rJ

{iv) Procodurs Call (Type 3ed)
When Dr recognises this descriptor, a "Procedurs Call' -

signal is sent to PROP, Juke Box sets the 'Procecure Call Bit'

-t

vhich causes IBU to send twe Fixed Instructions (c.f. Interrupt

STACKLINK

Jump, pfol o ‘ {Jumps to locaticn given By D)
The Procodure instructions exit by setting RMSQO(’D Set

Bit?) in the stored LINKX and thon obeying an EXIT, The order

causing the Procedure Call will bé'fe-obeyed az a D = D order

by PROP (due fo RMS00), the descriptor ﬁow in Dr pointing to the

value of the evaluated expression. RISCO is r@set‘by PRGP'following

the re-cxecution of thoe order.

() 4bhandon STS

Interrupt System. This allows PROP to respond to Interrupts

it et a convenient poinf, PROP than sets Stagd § to dummy to
leave Conirol pointing to this owrder, When the order iz
re~eoxocuted follbwing Interrupt Entry and the In@eriupt routine,
the order carrvies on from where it loft off, D ﬁaving left the
Descriptor pointing to the next element to be processed, Should

2 §75 order produce multiple DA =,  the last check in PROP is

completoed before abandoning the order,

LR

3/11/10
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3.11.9 Intoractions with OBS' S T

While OBS is fetching or passzng through Operands, orders .

follow one of two paths from Dr to Dop.
(i) "acc Function Quoue can contain up to 6 or 8. functlons
| yet to be executed by ACC, OBS has made requests to |
"ug SAC for any operands that are neither supplied (by
" DROP or DR) nor are in OBS Store. Should SAC be in

Run~-dovm Mode (or enter it due to a request flndlno )

CPR #)for any of these, no operand.will be roturned
" and the Queue'will tjamb' or Run-down with the firsf"‘

operand-less function at the Head of the Queue. .»W

s

“%i“\If a request from PROP or a Przorlty {ie" Control Transfer)
-request from IBU has caused the Run~-down Mode in SAC,
\then OBS Queus need not necessarlly jamb, but depends
“on a racing condition, '

The DBS-Queue can be un~jambed by.céusing OBS to . .

‘re-accesé SAC after the CPR #E roufine has'finishod'by i_

the RESTART V-Store: Actxon. Alternatlvely the Queue may
be copied to Store by DUMP and Run-down Queue for

another Process copied from Store by UNDUMP and ‘this

one RESTARTED if a Process ohahbe is necessary.;“
(11) The Bypass Function Regxster can ‘contain oneé functlon o
- for a non-ACC order ie an order from PROP which does
not load or store the c.r.'s or IR's in the ACC Unit.
The operand is held in the OBS Name, Secondary or -
Literal [operand supplied] Store as for (i) n
' An order in the Bypass Register is not allowed ' =
out until the ACC Queue is either empty or Rundown.
' The former ensures valid operands in OBS'Storo, fhe
latter is required for software action in ‘the CPR f"
" youtine (soe below). ' S |
Orders going from PROP to OBS may not be executable I -
| when SAC is in (or enters for that order) Rundown Modav&f

. for one or more of . the follow1ng reasons.‘ojaﬁ‘



(i) Following a CPR E‘Intexrupf and Interrupt Entry
{which rosots Rundown Mode in SAC), the CPR # Routine
nuat access all Nemes ing /XNB via oBs Bypass Regigter
tion 3511.A)° For this reason, no ords

s Rez [non-ACC order from PRS;} must

‘be jeft in uhe’Bypass Re, gi ter unless it iz guaranteed
an operand (ie OBS = or CPR =}. Bypass Orders are
21lowed through despite a jambed'queﬁe for thisipurpose:
if +ho Block reduired is in Local Storg, & CPR can be
| changed and the Queue R;S TARTod without chanwinv process
or DUMP/UNDUMP to the same Queue, Level O ROutlAGo {of

4 En

{elze a Syrtox Error

which this is one) st get CPR

e

‘e

is caused and their cperands are not used by other routines .,
Thus the jambed Queue cannot causc any invalid operands (cf
(ii) and-{iii) below).
(ii} An operand is recquired by PROP from UBS Store
or from ACC, If OB5 noeds to access SAC, then no |
operand can be supplied. If no access is reguirad
(operand in OBS Store or in ACC'Unit then' the operand
may still not be returned to PROP due to the OBS Queuo
jambing . A Bypass Order {operand in OBS) must ﬁot be
allowed to return an operand {o PROP since if the Queue
jambs such that a jambed order could nnve written to
the operand regquested by the Bypass order, PROP would
receive an invalid operand. ' ‘
{iii) A Lockout would be set 1n'1LOD (sce Section 3.11.7

‘should PEOP execute [add to Control] for this °dcr,
but for the samo reasons as (i) an ACC COMP order may .
“Gomb or a B cCuP [ 1 order may either jamb or use an
.in§alid onerapd Thus el_hor PROP would halt, or
the Test Registers bho set vic ‘a.doubcful COuPare result.,

{iv) A Special Descriptor (see Section 3.11.8) has

roduced an order wvhich is not re-executable from the.

[
%3

[He

ACC Queue duo to special conditions in UBS,; eg Real
Address accegs would, vnan RES“.RTed,-cause‘a normal

virtual Addresg access.
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Lo

ey ‘ - .
PROP and 0OZS

-y N iy § e - e —
vhe CPR-WALT in PROP, and by PRGP-~

7
DRI w

.

, D=CIECK in O3S,
aits for CPR = on all o

rdors sent to OBS -which:

=

(i) Will uze the Bypass Rogister in OBS

or (ii) regquire an Oporand from 0B% (via Dop) or ACC to be returned

i
o PROP from Central Highwey

.

or {iii} would cause a 'Lockout!

de

to be zet- in PROP.

PROP alzo sets the *PRUP CURCK? bit which causeos ODS

B
o
0
3
°
[t}
h
ot
g
®
RS
“
0
2]
o
ld
0
3
o
1
[
| 54
5
o
I

If SAC~-CX, then OBS inserts tho drder into the Qusue or
pass as normalj PROP continuos its normal action (e.g. entors HO-WAIT
if an opercnd is exwected).
-~

If SAC-NII, then 0BS discards tho oxdery PRIP enterg Interrunt

action in Juke Box which also mets Stage 5 to dummy, i.o. the order can

v

g re-executed from PROP after the CPR # software routino,

escriptor, PROP iz foréed to do a CPR-VAILT

=]
[¢]
H
©
n
J
9]
Q
i
4]
[
P U

s 0 s - ST T Senn
Ly DR {soe Section 3.1 ) which zends no signal, I no gignal

fyop DR, then PROP waits for SAC-CK or -NX before continuing as

2Lovo.,

actions by PROP also produce orders Which result in SAC-OXK, -NX to
ppOP, This' is caused by setting CPR-VAIT for these ovders. PRUP #
neods to know whether an operand is to return from 0BS5S or SAC or not,
Thic is-a trus CPR-VAIT aclion and the MNSIME ordor ig either vut i

the Bypasz Register (OBS = SAC-0I) or abandoned (ODS # or 5AC-NK).
PROP thon either prepares to inmsert the coperand (SAC-CX) or enters
interrupt action {(SAC-NK), The INT order iz used to cmpty KU of

@ AC recuests before Interrupt Entry. OBS always shandons it and

PROP entera Intecrrupt Action (SAC-OH or -NR),
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' These are llne

3/12/1

" PROP V=Lihos - and Actlons(see also mns Baglc Pr00ramn1nv Manual)

addressed by orders uslng ‘the V%S»ore Operand in

'Block -jof the Local V-Suore The addrosa f*om RIN drlvos the V-Docode 1n

fStége'z Whlch prOV1des‘1nnuts to he V~11ne reglsLor RVD 1n ctage 3. RVD

;is,cﬁly strobed

by alld V-Store order, ff”"

‘accoss

‘Heax =
'EZf. . 00" =PP

o1 o1 msn

oz ‘ioz =N
’65;.- 03 =1

08 M0 5
100 08 . =uow
41 09 o= 1eL

8 10 =mes
S ‘LP~>LP+15
T S F A S
‘14, ' 1z, =PV Docode.
i3 13 =St
o ‘,.f31.11:put<-~

Bhiiis

‘Purge

=> acce°3“
Reset PF
Roset SE

.= PN
'V~> lc

; ~—>PA & UBARCH £l

RV L,
ot

Reset LP~>Zoro ERE

LA #,[

ecet LU

fNoiActidn,,f““
s :>\DL ‘
= s

N ame

Progrﬁm Fault Revlster
Sy ten ErrOr Regzster

P oco s, Numbar

_ Instruction Cgunter «

i
)

Purge Address

Purge Mask

, Line‘Copyi(ms half)
~ Line Copy (ls half)

N

<~ pyoc No, in line LP

Line Add in line LF

ﬁlay Lamps

.‘~ Softwaro Interrupt

‘from the V—Decode are Lde by Stuge 2 to diztinguish betwseen

nlock 0, 1 and 0—10? V-5 tore Act;on» quulred in Jukc Box. Section 301003

dOQOrLbGJ the read/wr1te actlons uaken bj “RUD,

All read acce Fo¥ct:] uge RVD to ga

o the V~31no thr uvh CiNiOo—ls

xho VU-UAIT Actlon by Juke Box Ior UWOP V-l1no~ putvvR“P -> RLR and reads

CLR).'This 15 only used by =

Vo, Lastly etames

and RIV.i,

AP and
(Abmt ) or 11n0 Vlrtuul Address (1 bztv) is

AJ‘Lor whzch either the procoss numboxr

read out and thon strobod into

28 3 of tho Nawme store are re~cyclod to restore RLR



‘ R AR L;,g¢;‘;'[i - g/uyz
, A1l vrlte accesses produce a strobe JVV whlch can r'trobe or reset the
" required register (if any) ‘ '

s

Accesses marked by * ha?éléhéillary adtiohs7403éwfbed below:

(1) Rasot LP->ZERD , ‘ ‘
The line poinier rogister RLP always contalng one & only ono blt ~This

order sots.RLPOO“'l" the rest = '0', It p01nt° to the next llne to be
ugsed by PROPZ action or by (11) below. '

.(ii) = AP & LP—>LP+1 R L .

| Having put RLP->RLR, LP is advenced by RLRJ~>IRLP 108 By using =
_AL & = AP eotc alternately, the Name Store Virtual Address r1eld contents

) may be read out soquentlally. By obeylng Reset Lp -> ZERO flrst the read-out

will start at line O, By also readlng Line Copy, the blt(s) of IR (if any)

sot on Association by the last valid Name store access may. ‘be read out to

test the operation of the Assoclatzve Fleld

-.'j(zlx) Reset LU & LA ,
‘ h The reglsters conta1n1ng the Vectors of lines. Whlch are Used (PLU) or
"Altered (PLA) are reset to all zoro' s by thls access ., Thls scraps the contents
iyof the Name Store.,The Local Store 1s not updated for altered llnes“ '
(iv) = PA & SEARCH B 51“1? ‘j? RTINS

When a CPR ﬁ_has occurred, the CLR# routine w111 normally have to
de-allocate a CPR., Before doing so the PROP & OBS Name Stores must be
- oEARCHed to find out if any CPR's are unused. Normally a => PM is oboyed
first, PURGE then causes a Masked Asvoclatxon to be carried out by Juke

"A:Box on the Virtual Address in RPA down to the Block size defined bs RPM.

”LThe l.s. three bits are always masked by PROP,

If the CPR is used by PROP there will be’ (multlple) equlvalence in

. RLR. This causes the Test Register ' # 0! (RSM05) to be set., ‘Non-equxvalenca
in- PROP causes no change in Rmsos gince searchlng the OBS Name §tore puts

" RMSO§ = Assoclatlon Found, Thus if RMSOS 0 aiter Search:ng OBS & then PROP,

B the CPR is used by neither Name store and may be alteredo
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f I 1.2 R e LY TI P P R P

o oA / © BE USED Ve anns : T A e PR e

SF RESTORED /. . S SFUSED S : R o T
1 | ‘ ;j‘ - [smcxmc-] y . - - T T . S{V.ED. SF

v ‘ - - N ouon O
PIPELINE | [NM] OR RESTORE  rq] BEAT - Is6

w
>
wn
-

*apawponeo [ ff o S
 STACKING: | ' e “
f' P HO

R
L e

L , S
R . .
A L BN

Tov
NA

s e 1
o FORCE UPDATING ‘

I
1 . - [ . OF S6L£SF(f),
. - ! ’

NAME

|
. l ' 'mémucnons
ADDER ) ’

] | executen

Cbs) o Le st

" | OR RESTORING -

1
\

15 | SF(f)
ENABLE | — S

SF STROBE L : J
PROP -IR MANIP) S

D S

l l
I 1
| x

L-———STAGE 0——t— STAGE t———l‘—smee 2—=}e—STAGE 3.——-—-—-l<——STAGE z.————-}<—~srAGE 5
3/;:19 2 3 STACK PIPELINE | o
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.7 | 1B INTERRUPT

| ¥

212,3,4

outT SR
_ ""

HALF-WORD - |

OUT OF SQUENCE
ou

I 3 <.
»— | NSTRUCTION . ‘

ENABLE ON "s‘fﬂba‘éj - Rk
ENABLE DF STROBE =~~~

‘DF VAUD’

bl
PTR.
1

HIGHWAY
~ VALID )

L
¥

e

R

?[::}—-"DFIDN»:IVB“INT'A -
.v " ‘» ‘V N : — . - . -

 PHASE
COUNTER

PR _RsT.CIR

DIRECTION
OFORDERS

o 'ﬁ;—* "VALID ORDER'
P = 5 ) e o
-~} 15t PART(NO INCT CO)

"srAGE,Jzna INT:.

R L

‘omecnon
OF BEATS.

NExT':"

_ PHASE"

T-wmfme

—<g

| aBaAnponED)
— L WAIT A ‘

<t

- ofe -

-l

-

e
of beat 1

arlywarning sy

L—:l._u. NO OVERLAP (LOCKOUT)
1 ,

lNHlBlT OVERLAP

-3

i

!
\{

'NEX‘I 1,2,3,4 VALID

(A

N
\

y w

} HALF WORDS

RESET
""IQ‘JW NHIBIT PTR. [[B=) OR

ABANDONED

o R : o IN REVERSE » ]
o] e sé IBUIPROP lNTERFACE AND MICROPROGRAM GENERATOR 1 |

e

- stacEl— o

RESETUINSTRUC.



o ‘ ! Operand (ba'se"».‘i'"::
HO : . ':\.anipulotllon)_”,,{

-

unslgnc_d.lnt‘o. oddcr..{.‘;, o .z"'l'."'.’""o- n 5

e il 1% R I

S __ DAddress, LA

sign_extend when -- - : - o RS
B I - l

shifting N - olo, Nt

SNO4) . do NB 41|

EI D ~XB_ =

o, sF/se ]

- may be signed - . |q S NM- 5 . R
" unsigned only . © - “glo - BS oo e For SF 21" i

~

SP " iR

S (RPUR ST OV USRI LY BRSNS
- . R . . D

Sl e . L
e

1’ overfiow e L .

0, . IN- TR g select Y2 word

© f overflow -~ AP

| 0_ . NB,‘XB,-SF,'S.S,(?"*‘. o New Bdsc

ot

2, PN s |




('1
-
{
[
-
(B
{
-
e
—
-
L
—
)
L
{
-
-
L
r
1

A (] I 73 et N Y IR S

- EnaBLE- L) JEEREE B e |
_STAGE DECODES~ ' —yaup =~ -~ L= vaup

— 1stPART =~ 7" »[]J“PN" R

‘ EXTRA PHASE‘ '

'jDOUBLE ORDERS | .
i&(X-.or STACK) 1
SR 0

I

- ~ - . XD ORDER
T - IXR ORDER
~ => PROP

l - Y ADD 1O CONTROL
N
I

ENABLE CO STROBE
|AFTER FINAL VALID

ORDER

|orriois | MICROPROGRAM GENERATOR-2




Y

Prop -
FRiSL1, STI/4/8° .
 F338B4/5, SRY/6 ¢,
Operand(64)
- F26sBj
Function digits 3-6, 12-15
Function digit 18
Function digit 19’
- 'Internal Register B
. Modifier Request
" B long order ﬂaﬂ* e
 F238B1
"P§op to B .
“.Prop. to Prbph;.~l
Prop-Complete.’; ‘
' nitiel Reset in

RN

W Highway

' c368B3/4/5, ‘SR

! Operand (64)

N
JOLRY

€39 §Bled

o
T
'
e

17$igﬁway Completo.
ﬂ%f”B,Store Compléte'
,Ti‘mﬂighwéy Reé&y '
"' 8'10aded by Dop

oy

ghway'Iﬁte}faceﬂl;'

3/Fig 6(a) :ji:g'Prop‘- Hi




~F215T2

Segrée}:i.i::~:'l.\1umio.é'3_§";(“14)‘ L

32 bit word Address €16)

,.Descriptor'/. Operand (64) -
i'grunction Digits 0-15 =
" Function Digit 1§

© .32 bit. Variable
‘OBS Delete = -

F238L4 o oo

Start S S
" prop to DN I '

" Interrupt Dr

‘CPR Check

Prodéés_l':'ﬁixnpfge} (4) '
AU .'n"..:. . RRAACEN ! N

Exec/Ll/'w‘. '.“ .::c_'.:.‘: ..Ql t”: N .‘.,,‘, - L. . x-‘.. ) .{':

F1ysT1

F Ri- ] T ‘ '.‘.;’ A e

. . , N 2

Function Digit 18 . - ‘ RN

prop to Dr . ioin

Interrupt Order
valid Neme Access - . o i 0 .l
Initial Reset ol s
Internal Register D

Internal Register A =~

D [ ] request _
Modified request - ,' :_; . L, i

" Nemo Segment = -

) brqcédure Call

1 . T

. 3/Fig ;)6:(b) _Prop "'Dr Int‘erfacé
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Chapter 4 Central Highwey
401 Introduction

4,1,1 Highway function

The Central Highway (or CENTHY) provides some of the.
non~dedicated data paths within the MU3 CPU. The CPU is showa
in block diggrem Zform on Fig; 4/1, with the routes provided by
CENTHY indicated by bold lines, These ares ' ‘ :

1, A route fvom PROP or SEOP into the B-unit:

provided for B load-type oxders,

2. A route from the B-unit or ACC into PROP o§ SEOP:

" provided for the transfer of ACC or B store order
operands, ‘

3+ A route from PROP oxr SEOP into PROP : provided for

various PROP orders., ' '

The éhapter provides a generanlised description of the
CENTHY action for the various types of orders sent through i%,
with particular reference to the interface reguirements,
40i.2 Data path )

Basically the CENTHY comsists of two sets of 64 gates,
providing a 64sbit wide data highway, plus the comtrol fox
celection of the right gate (path) at the »right time,

These two sets of gates are termed Gi and G2, situated on
" platters €39 and C36 recpectively, Note that although the
path is 64 bits wide, in the case of the B-unit 16 of these

bits ave not required (bits 16 = 31)

The data path is as ghown beslow ¢
PROP Dop

HPL

- B=unit
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4.1.3 Highway interfaces
The highway interfaces with PROP, the B-unilt, SEOP and
ACC, These interifaces are shown in Figs, 4/2 -~ 5 inclusive,

together with o 1lis¢ of data, function and control signals,

117,570
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42 B load-type orders
4.2 .1 General

A B order is specified when the three cr bité of the functiom
are deccded as 001, A B load-type order is specified whem eor = 001
and the four £ bits are other than 0011 ( => ),

These orders cén ba either of twé typesy direct oxders which
require o primary operand or indirect orders requiring a secondary
Cperaond.,.

4.2.,2 Divect orders (Figs. 4/2 amd 3). Lo

All primary operands are received from PROP, The table below
shows the control signals and dato passing through the CENTHY
interiaces botween PROP ond the B-unit, for g noymal direct load=-

type oxder,

PROP > | <= ‘ CENTHY . ==> [<== B
BRDYS
Beunit roady
' PEpP-63 HLGO /=15 ,32=63
dats data .
PFp3-06 HTP3 =HFPO
function ‘ © functiom,
PBH HPRPB
PROP-> B order . °PROP® ovder
ECP ) HRDYB
data transfer input ctrobe
‘complete

Initiolly PROP sends the pulse PBH to the CENTHY, at ¢he Gime whonm the
"PROP highway input register RHI iz gbout to be strobed with an operand
which must go to the B-unit, The CENTHY control checks thats

(2) <¢he B-unit input buffer is availeble o receive the

operand (BRDYH), and o

(b) the date path from PROP to B is free (HPL), .
I? these conditions eve satiofied CENTHY sende the strobe HRDYB to B.
Thig strobe loads the operand and fLunction into the B input buffers,
Vhen the input buffers are gbout to kecome fLree, the B-unit cgain sends
the pulse BRDYH to CENTHY.

11.7.70 '
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4/2/ 2
Indirect orders (Figs. 4/2, 3 and 4). ‘ 3

In this case the B-unit receives its operand from the Dop
section of SEOP,

directly to the Dr section of SEOP from PROP.

The specification and function are sent
The Dr
process of operand address assembly then commenées, and
access is made to the store for the operand., When CPR
equivalence is obtained and the modifier request has been
sent, thé B lock-out flip-flop in PROP is set., Thig
inhibits further direct orders being sent to B from PROP
out of sequence, '
The‘following table shows the interface signals and

data for an indirect load-type B order.

SEQP -> (L= CENTHY => | <= R=-unit

: " HRDYB BRDYH

SBH
SEQP ---> B transfer

input strobe

B-unit ready

SHPB~SHO63 HL @p-HL15
DATA HL 32-HL 63
data .
STP3-STP HCS
function transfer HFg3 - HFP
complete function
' ' HPRDPB
SEOP, order
PROP
HLOMP f

reset B lock=-out

Initially SEOP sends the pulse SBI to CENTHY, and the general
procedure is then similar to that for a direct order, but in
A pulse, HLOMP, is

Vhen the data transfer

this case the operand comes from SECP.
sent to PROP to resét the B lock-out,
is complete HCS is sent to SECP,

11.7 .70
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4.3 B store oxders '
4.3.1 Ceneral
B store (=>) orders ave speéified by cr = 001 and £ = 0011,
The oxder iz routed to the B-unit in tho same manner a2 for a
direct (PROP) or indirect (SEOP) load-type order, although the
cperand for a store oxder is not significant, B storé oxders ‘
require the content of the 32-bit register RB to ke set ocnto the
1.8, end of the highway and routed ¢o either PROP or SEOP,
The fpnétion bits are accompanied to the B-unit by HPRPB,
which'is et logic 1 for a direct oxdor ox at logic ¢ for an
indirsct ozder,
4.3.2 B =-> PROP store oxder (Figs, 4/2 and 3)
The table below shews the interface signailc requived for
a B => PROP store order,
PROP => | <= CENTHY => | <=  Beumitg
PRDYH HSOO-~HS03 ) 4 BPH '
PRCP ready to data. ) , data is for PROP
take operand .o : A
HROY? ‘ , BH@g=-15, BH32-=03
input strobe data
SHBLF HTRCB : _
cperand Zrom B date transferx date availablie

Vhen the B-unit iz ready to periorm the cstore oxdewr, the
pulse BH is sent to CENTHY, A sigmnel, BPH, which is a copy of
HPRPB seat with the order, iz alsc cent, BPH controls the
routing of the operand when. the operand i3 received from B,

The CENTHY chécka that the PROP highway output reogister
REO is free, and then issues a pulse HRDYP, to strobe the operand
into RHO, In oxder that PROP will be gble to detérmine the origin
of the operand, CENTHY sende the pulse SHEBLF, Vhea the data

tronsier is complete CENTHY sends HTRCE to the B=unit,

11,7570



)

4/3/4

4:3.3 B ~> SEOP store orders (Figs. 4/3 snd 4)

In this case the fumetion is accompanied to B by HPRPB = ¢,
It is not necessary for CENTHY to check the SEOP input buffer as
SECP will be réaﬁy to receive the store order opergnd, The interface
signals are as shown beleow, ' ‘

SEOP => | <= . CENTHY ' w> | ¢= Beunit
HRDYS ‘ | BH
input strobs ‘ - "] data aveilable
' HS@@ - HS63 BPH = ¢
data HTRCB data is for SEOP

data tronsfer

iz complete BERY = BHO3

e

data -

o

In this eooe the oporond is routed to SECP ao BPE=G (HEPRPB).
Vhen the datae iz avaliloble the B-unit sends BE to CENTHY, which
- sends the input strobe HRDYS to SECP, Vhen the data transier is

complete HTRCB is sent to the Be=unit,
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4.4  ACC orders

444 o1 General

ACC load-type orders utilise a route,through & special buffer in the
SEOP Dr system, and so are not considered in this section on the CENTHY.

ACC store orders are of two typesy those where the operand is destined
for PROP and the more usual case where the operand goes to SEOP,
4 4442 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 Name Store By Pass llode is set on thé Console,

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

I

PROP ->] <= CENTHY -> | <= ACC
PRDYH HS00-HS 63 A
PROP ready to data ’ data available
take operand
HRDYP AHOO-AHG3
input strobe data
HTRCA
transfer
complete

ACC sends the gignal AH to CENTHY to initiate the transfer of the operand
to PROP, similar to the procedure used for a B ~> PROP store order, PRDYH and
HRDYP are active as before, and when the data trdnsfer is complete HTRCA is
sent to ACC. ‘

4.4.3 ACC SEQP Store Order (Figs 6/4 and 35)
In this case the SECP initiates the transfer of the operand, the

interface signals being as below.

SEOP -> | <= CENTHY - | <= ~AcC
ACC  SEOP HRDYS AHOO-AHG3
order input strobe : data

HS00-Hs 63 HTRCA
data transfer
complete

The pulse SAH, from SEOP, initiates the transfer, and CENTHY sends the
inﬁut strobe HRDYS to SEQOP., Vhen the transfer is complete HTRCA is sent

to the ACC,
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4.5 DModifier Reéuest

The modifiers for SLOP data descriptors are held in the B regisfer.

There are two cases in which a modifier is sent from the B-unit to Dr, and these
'~ are discussed Eelow. In each case the modifier fequést is overlapped in the
same manner as normal orders, '
4.5.1 Modifier for indirect order. '

Vhen an indirect order is sent from PROP to‘SEOP, PROP determines
whether modification is required, If this isg the case then PRGP initiates a
B~order by sending PBH to the CENTHY (see 4.2.2). In addition to the |
function bits the signal HMODB is sent. The effect of this is for the B-unit
Ato.ignore the function received from PROP and to send the modifier in RB
to Dro.
4e52 Store to store order modifier

It is possible that Dr will reqguire a modifier whilst executing &
long store‘to store order, In this case SEOP initiates the modifier transfer
as for an indirect load-type order (see 4.2.3). Accompanying the function
bits to B is the éignal SMRB, which caused the modifier to be routed to Dr

after completion of the order specified by the function bits.
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4.6 Internal Register Orders

A1l Internal Register (fR) orders are interpreted as double orders.
Thus: 1
(i) A load-type order is convérted to (a) an Internal Register

‘ read order and (b) a load-type order

(ii) A store order is converted to (a) a store order and

(b) an Internal register write order, ' '

The transfer of the operand between the two phases is effected vié
the PROP.
4.6.1 Read from IR

To read one of the B-unit IRs, the procedure is similar 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
HIRB., This signal causes the B-unit to initiate a store order if the
function bits indicate load-type. Instead of the content of RB being gated
“onto the highway, the content of the IR specified by PF12-PI'15 is sent,
4.6.,2 Vrite to IR | ‘

Writing to an IR in the B—unit involves similar action to that for a
direct B load-type order (see 4.2.2), except that PF12-PF15 and HIRB are
sent as above. The order may be overlapped in tho normal manner as the

© complete operand can be buffered in the B-unit,

e
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447 Other Orders

The route fram Dop to PROP shown on Fig.l is used for the

following: )
1; To send the contents of the Internal Registers in SEOP to PROL
2. To load reglsters in PROP thh an indirect operand,
3,“ To.send operands from OBS to the Name-store. »In this case

CENTHY sends a signal HOBSP to PROP, 1nd1cat1nn that the operand .

has orlglnated from the OBS system,
4.8 Test Bits
_ Various orders executed {n B, ACC and SEOP (e.g. COMPARE)
are required to set the Test Bits in PROP (RMS 04, 05, 00) . CENTHY receives
four signals from each unit, 3 result and 1 ''result available ' signal,
The respective 51gnals from each unit are OR'ed together.and sent to PROP,

Interrupt conditions in B or ACC are alSO_rbuted to PROP by CENTHY.
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Chapter § - B=232 Arvithmetic Unit

561 Introduction

The 32 bit B=Arithmetic Unit performs load, store, logical, compare
and all ‘signed arithmetic fumtions except divide and reverss divide which are
treated as dummy orders, IiQad and decrement by i, compare and increment by 1,

and shift functions are also available,
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5.2 Punctional Description

The B-unit receives instructions and operands from the central highway.
Operands avre taken from the least significant 32 bits of the 04 bit wide highway.
The unit contains two of the machine internal registers 28 shown below, Vhen writing
to ox acceésing these registers all 64 bits of the highway are significant. Vhen
reading an internal register, the overflow flag (BOD O) is reset to logical O. Vhen

.
reguested, the B-unit sends modifiers to SEOP with an associated control signal, or

<8
)

nformation to PROP with a control signal.

<om= 32 BITS ====> <mmee 32 BITS m—mm>

3 INTERNAL | BOD ] 3 |
DEGISTER O {0 3110 311
% INTERNAL | ALL ZERQO | BOD -
REGISTER 1 | 10 : 31|

0 <=-= INTERNAL REGISTER BITS =---> 03

FORMAT OF B INTERNAL REGISTERS

543473
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503 Gverall Diprrom (R/Fiz.i)

The unit consists of an inpul operand buffer RDIN 0m63 ond o function

input buffer RFIA 0-3, For reasong of fanout Limitation this register i
duplicaled a3 RFIB 0-3, The iaterpal register deccde bits are strobed iato
bufier register IRIN 0-3, If the B-unit is empty, or when the curreat
inctruction reaches the end of its execute phase, the contents of RDIN are
gated to both operand regioters RD, RDA 0=31 and RS 0=31 (bit 32 of RS iz set
to zerc)., At the saxe time tﬁe‘deccde fenction bits are uced to sct one of the

2.

sixteen bistables in register RID 0-13 (the one associated with the imstruction

to be execubed), Eazch of registers RD, RS hos its cwn slave register (RD¥, REW

i}
2

respectively), forming two independent chift loops RD-RDW gnd RS-RS™, Th
cutput of RD {(shifted or inverted as necessary) can ke precented to the inputs

&

of koth functiocnal unlts. Beczuse of the lavge grmount of fanout needed to do

this, register RD is duplicated by register RDA ich is simiiar im all

2 9

respects, and is strobed gt the same time g3 RD, The grithmetliec unit is a 32
bit full sdder with en output register RA 0=-31, The logic wnit iz a 32 bit gated

3 o .

rogister which (by celeecting varicus phoses of imput sad output sizncls) ean be
nade ©o perform logical AND, OR, NOT EQUIVALENCE functiocns, Its output rezisten
is RL =31, In ail cases the other input to the arithmetic and logical units is
zoted {inverted if re qnzﬂcd} from the B register RB 0«34, The value sitwrobed imnto
RB on completion of the detaflow cycle con bBe celected from either phase of the

Jogic units impud, tho adder output, or the cutput of the slave register RDW,
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5.5 Detinitions of Interface Signais (FIG, 2)

(a) Input Signals

HLB00-15 ,32-03 Data input to RDIN from central highway.
Bits 10-31 of the interface are always =zZero, and in order to minimise the
number of connectors required, they have been omitted, The same vemarks

u

pply <o outputs BHINOO-15,32-03. . .

e

kR .
IDY3 . This signal marks the arrival on the iaput

2rom the highway of the next instruction, which was requested by the -
previous DRDY pulse, The HRDYB pulse is used to form XIN,‘Which strobes

data into the buffer and control bistables, HRDVAB, HRDYSB'ore the same

signals as INDYB, but HRDYB is sent oﬁe level earlier, to simpliiy the

control logic,

BTRC The data placed on the output lines from
the B unit to the highway has been accepted, and the data may now be

changed, ailowing the next instruction to proceed,

4PRPB ' In the case of a store order originating in
the PROP this bit is logical 1 (logical O for SEOP), This signal is gated
to BPH while the data to be stored is present on the output lines to the

central highway.

HF3-0 The four function bits decoded to give one of

HFld—ls The four internal register bits, decoded to

give one of sixteen internal registers. - Only registers O and 1 are used,

HMIDB ' ‘ If this bit is a logical 1, at the end of the
instruction associated with it the value of B is sent to SEOP, and the output

signal BD is formed,



T e

IRD . i An instruction associated with a 1 in this
position is treated as a 'LOAD?, if it is a store instruc%ion, or as a
'STOREY instruction for any other case, The data transferred is the content
of intermal register O or 1 as defined by the HF 12-1§ decode {any other
decode of the four bits is treated as O or 1, defined by the least

2 .0

signilficant bit).

{53 Coutnut Signals
BHIN00-15 ,32-03 < Data output to central highway., Used for

BH . This signals that data is present on the
output to the highway, and stays true until BTRC. is received,

BRDY . This pulse to the central highway signsis

that the B unit is ready to receive another instruction into its buficr

regiscers,

2PH A copy of HPRPB , used during transfers %o

the highway.

.

BD IN32-03 Data to SECP (permanently wired from RBY,
BD Data is ready on BDIN lines, After this

20 nS pulse the data may be removed.

BIDLE The B unit buffer is empty, i.e., no HRDYB
has been received within 25nS of BRDY being formed,
BEMT Signals B unit inactive, i.e., no function

being buffered, no function in execution, and no Internal Register requests,

etec., outstanding.

BFAULT Avithmetic overflow has occurred, setting

BCDO, and the mask bit (BCD4) was not set, BFAULT = BGDO, BODA4.

¥

BTC-2 Test lines giving the resultf oI conpare

operations,

BTE Strobe for BTO-2,

"\

Pl
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105D (=)
The opeorand (D) is loaded to RB via the ad RA

he adder RA where it is decremented
If overflow has occurred BOD §
PAULT,

LOAD o
(xD) is sent to

The operand
adding -1, The result is loaded into RB.
¢ If INHIBIT (BODO) is not set a program Iaulx interrupt, B

is set.

pr

produced.,
CK and LOAD (d=)
Tnis order is seen in the B unit as two distinct orders from IRCP.
rstly a STORL oxder nt of IIB is fed
the -

he least signif
D) is loaded to RE via the adder RA, as in a LOAD oxder,

DA
ROASL

Tl
ow) is.given, in which the conten
Finally

{see bel
icant 32 bits of the central highway.

bits of the

(@)
N

onto
ant

operand
The content of BB is fed onto the least signific
. ' - A .

' PR )

E’ ]

t

RE (=>)
central highway and zeros placed on the most significant 32 bits,
RA and

ADD ()
. he operand (RD) is added to the contenu of RB in the addexr

If overflow has occurred BOD; is set and B FAULT

*-']

the result loaded into B,
may be produced (see sbove),
vwhere it is subiracted from the

SUBTRACT (-)
The operand (RD) is gated to the adder
content of BB and the result loaded into RE, The algorithm for subiracting RD
from RB uses the fact that RB-RD = TB + RD,
REVERSE SUBTRACT (&)
This is identical to the subtract order except that the content of

RB is subtracted from the operand (RD)
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MULTIPLY (%)

To decide which operand is to be made the muiéip;ieand a fteot iz
carried out on the sign of the opersnd (RD) end the content af RB, If they
have the same sign a subtract fumction is perforged, forming the result in
RA, I they arve of &ifferiug'signs an gdd functicn is pordoxmed, (RB being
unehanged), IZ bit O of RA = bit O of RB then {RBI > [RD], the content of
RB iz gated to RD as the multiplicand end BOD 12 is éet to a 1. Otheswise,
the content of RB iz gated to RS as the multiplier, RB is then cleared
ready to receive the Lirst partial product,

During theimultiplication process the multiplicemd ic chiffsd left
o places at a time round the loop formed by the rogisiers RD and RD%,
Similerly the multiplier io shifted right two places ﬁhyough the registers
RS and RS%, ‘ '

The two least significant bits of the multipiier avo applied to the
muliiplier decode together with the °szgn bi¢ of the previous pair of
sultiplier bits (i.e., bit 32 of RS), From the deccde o cignel iz
prcduced which gates a function of the multipliczend in RD &o the zdder RA,
(i.00, Zero, + multiplicand, % 2 x multiplicand),

t

MULTIPLIER DECUDE

sl ®S32  lultiple of BD added
P A

#1

+i

2
-2
-1
-1
0

¢
7

00O 00
HROOKROO
POROROKO

The pazrtial product in RB is gdded Tto this fumction to produce the cumulative
partial product in RB. The process continues until gll significant bits of {he
multiplier have been appiied to the decode, or until the multiplicand becomes
zoxo, at which time the multiplication iz ccmplete and RB new conteins the ¢rue
product, If multiply is terminated for multiplicand (RD) = O, Bﬁb_lg is set to

"a 1, If overilow occurs BOD5 is set and BFAULT mey be produced (see ghove).

DIVIDE and REVERSE DIVIDE (/) (¥)

A dummy instruction which is accepted and then igaored,

53473
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Chapter 10 The Iocal Store
10,1 PLESSEY ST RE
10,11 INTERFACE S?CNALS FOR EACH STACT“n

INPUT SIGHALS

LINES VALID . The inner and outer of tThils cable must be ghorted tocgether te
indicate to the memory that the COnﬁrol lxres ete, have reacned

sénsible logic levels, and that snere cycles may begin when

initiated.
D,Co, NESET Regets the store control circuits whem taken to a '1%,
IRITIATE Starts a store cycle ( according to the state of the other control

lines), waen taken to a "1, This time ig defined as TC.

READ INTO REGISTER (RIRG) ) Thege two lineg iadicate whether a read, write, or read
IOAD REGISTER (LDRG) > and mark cycle ig to be performed.

MASK BITs (8 IN ALL, ‘1 PER During a read and mark operation, bytes for which the

3YTEY - mask bit iz a '1' are written to, others are unchanged.

ADDRESS 12 bits of addregs specify whieh 64 bit location of 44 guch locations
iz to be accessed. The stack itgelf is organised as %X locations
each two words wide, and the least significant address DIt specifies

which word (of the two accessed in each cycle) is actuslly wanted.

“DATA .64 data and 8 parity bits constitute %2 input lines to each stacke
No parity cheaking is performed either in the store or in the local
store 1nterface. no distinction is made between data and parity bits.
The store is thus 2K words of 144 bits internally.

READ ODD DATA REGISTER (ROD) During each accegs two wordsz are actually read from the
stack ag explained above., If an even addressed location is read, and
thiz signal (READ ODD) iz made a '1', after the even address has been
output from the store, the contents of the other half of that
location in the store, { 1l.e., the next 04 bit address) is

automatically placed on the cutput lines of the gtore.



fo/ /2
CUTFUT SIGNALS .
BUSY ' This signal is a '1' from 40ng after TO (INITIATE) until the end

. of the write phase of that cycle. Vhen BUSY becomes a 'O’ the next
cycle may be initiated. There ig an interlock within the é%ore
such that if INITIATE is held at '1' continuocugly the store will

cycle at its maximum rate as determined by the BUSY signal.

Yy

CRDER CAN CHANGE (OCC) This awprox 40ns pulse indicates that the imputs to the store
AY .

)

have been noted, and may be changed.

DATA AVAILABLE (DA) This 40-80ns pulse can be adjusted to occur between TO and
- TO + 130nz during a read operation.

READ TIMING (RTIN) This 40-80ns pulse can be adjusted to cccur between TO and

TO + 150ns during a read operaticn.
WRITE TIMING This signal is not used.
DATA GUTPUT . 64 bits + 8 parity, %2 lines im all,
ODD DATA AVAILABLE (ODA) TO' ig defined as setting time of even dota on the store
output buffer, or time at which READ ODD becomes o ‘1° =
whichever is later. The ODD DATA AVAILABLE pulge (410-80ng)

can be adjusted to occur betwesn TO' + Z0ns and TO' 40nsgo

GENZRAL POINTS

' Data inputs must be pregent Zor > 33ns.
0.C.C. occcurg 20ns after TO and is a 40-80ns pulge.
Accegs time is nominally 130ns. '
Cycle time is nominally 250ms (300ms on vead and mavrk)e

26/1/ 472
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SELF _TEsT

e
"} ’LL\ 1. .

10 51 02‘ -Rw A 9,‘\[—\';‘\
THPUT 8 FCITALS

TEST (PS3T) This signal muadt.not bo

'

thon taken to a *1? zolf tost ic .pe

.

signals below:

FUNCTIONT 0 = CLEAR/VRITE 1 = READ/TESTORE
REMCTE STLF TEST PATTERN BITS ( PL P2 P3) VIORST PATTERN PL P2

- P

PCYVER SUPPLY

FAS ATTTITMNY
TRAUSTUR

MARGINS

ADDRIE

VORST PATTERN DL P2
ALY, LGV (1%e) DL P2

Iokad

ALL HICH

ADDRESS

VS)

TERN

P2,

PAT P2

MARGL ON MARGINS MARGL O ON MARCGINS

il

52~03) within 2503,

takon to '1° while .the storo is

busy o

wformod wceording to tho

winile

HMARGZ = 1 givoz marging according to V., Storo.
MARG2 = 0 gives inverse of V, Store
388 (TAD) Used after the storc hasz ztopped cycling, after Lailing
on so0lf test, When this signal is taken to *17, the contonts
of the oddreges regimiter are placed on the data output lino:

: (bits

FI¥ ADDRESS DITS (F1,F2) The least significant but 1 address bit ( spociiying 128-~bit
words) is held or allowed To count az below: “
held at O 'L T2
. held at rlT 12
counting PL F2
SEQULNCE GNCE 1£ this bit is a 0" soelf tost is performed continuously., I
it is a '1? the store will stop aftor one cycle of all the addrosa ‘
bits. .
GuUTPUT SIGNALS
T ALY This is takon to "1° to ndacaie that a fault has oeccurred while on
g0lf tect. It ig forced to 0! whon gelf test (PST) iz taken to a 07,
TATLIIG LUD~E‘S is output on data bits § ~03 from the store when TAD = 1,

20/1/72
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RIN=Y, WIN=1, SINGIN=1, RODIN=0, %2 bits are transferred from the addressed
location to the output buffer, If EVENIN= 1, the most significant four bytes from
the input buffer are written to the m.s. helf of the addregged location. The leagt

significant hal? is unchanged., The converse applies 17 BVENIN = O,

RIN=1, Wili=1, SINGIN=1, RODIN=1, %2 bits ere transferved from the even locationm
addressed to the output buffer. The 72 bits fvrom the asgociated odd lseation are
next transferved. If EVENIN=1 the most significant four byles from the inmpul

oy

buffer are written to the me.s. half of the addreszed cven location.The leagt

significant hslf? is unchanged. The converse applies 1f EVENIN = O
b) V5T§§_f_l Accegseg to VSTCRE

RIN = 1, WIN = 0, The store itgelf ig not mccessed. & register within the Loeal
Store Interface 1s selected by address bitg 10, 11, and 12 fyrom SAC., Its contents

are gated to the appropriate ocutput buifer, depending on the sgtate of BIN,

RIN = 0, WVIN = 1, The store itgelf is not accessed. Address bits 10,11, and 12
from SAC gelect a register within the Local Store Interface, to which the contentg
of the input buffer are loaded (Certain of the lines im VSTORE have read-only or

write-only access). On completion of the request an SVIREE pulge is sent to SAC,

In order to perform SELF TEST under procegsor control, certain lipes in
VSTORE nust be get up to specify the type of test to be carried out, and on which
stack they will operate. VSTORE lineg are defined in the MUY Bagic Programming

Manual.

10,204 Mode of Operation

a) When initiating a store request SAC provides data bitg (DISAC 00~-%1) and
addregs bitg (AISAC 00-15) in addition to the control waveformg ligted below:i-

1

INLgIT This signal lnitiates a request according to the state of the othewr

.

relevant waveformso. In order to reduce tyrangition effects this signsl ig seat as

a change of level from 'O’ to 'i1' oy '1' to '0',

26/1/%2
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E@Efl indicates a regquest originating from Exchange. Data féom a read ig sént to
Exchange with a gignal SO, EIN=0 indicates a SAC réquest, and data f+om a wread
operation is sent to SAC with a signal DASAC (which is sent as a change of level,
ag is INLSIF),

RIN, WIN, SINGIN, EVENIN, RODIN, VSTAK, The interpretation of these signals is
described in detail in section 3, .If SINGIN=1 .at initilate time of a write operatic
a ‘read and mark' operation ig forced: data from the store is read (but not sent
to Exchange or SAC), the appropriate part of the wowd ig written to (as wequired

by the request), the »est of the word belng wwitfen back unchanged,

ENSTAKO&i These two bits are decoded to access one of stacks O-3 if VSTAK=0,

b Agsuming a wead and véad odd function has been épeci‘fied9 aftew the above’
waveforns have been decoded and staticised within the Local Store Interface, the |
appropriate stack is”iniﬁiatédo The address 'is placeé on the store address line
(modified if necessary by the FAIL SOFT MODE bits inm the VSTOAR), When the stack!
acknowledges receipt of initiate for a read ecycle another 51gmai is gent to the
stack to specify that the assoclated odd location 1g to be read in addition to the
oven location already addressed. Some ghort time later "data available’ from the

. .
even location will be received,..and data is strobed .into the appropriate output

- buffer, Approximately. 40ns later 'data available' £w~om the odd lccation.is |
received, and the appropriate output buffer is agaln strobed. A DASAC o» SO
signal is sent on both occagilcns. On completion.of the vrequest the wppwopriate
stack free signal is sent to SAC (SOFREE to S3FREE), The cycle time Zor each stacl”
ig about 250ns. Therefore, requests can be interleaved between %he Zour gtacks L
approxinately every 65ns, and four geparate timing loops are provided, one fov
each gtack. Az each DASAC is gent, two signalg ave sﬁpplied to BAC to indicate
which of the four stacks is respondilng, (HALO, HALl),

c) - The Local Store Interface recelves requegts from Exchange via the pulge SI
(supplied inverted by Exchange). Apart fyvom the UNIT and TACG bitg, and

incoming data, the control and addwess bits'are pagsed onto SAC, with a pulge
INEXSAC. SAC then arranges a timesglot fow ?he request, which is then carried out
ag described previougly (EIN=! fbr‘Exchange requests)e Should‘Excﬁange aecess

the area of store defined by All=l, the request ig not pessed onto SAC but is
executed entirely within the Local Store Interface., A ﬁvi%e operation hag no (
effect except to gignal SBFREE to Exchange. Euring a read operation the }
Exchange output buffer is forced to zero (with 1's in pawrity bits) and SO is .

slignalled to Exchgngea

26/1/42
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E requests. VSTAK=V. Address bits 39913;?23 select a line within
the VSTORE, Read accesses take approximately 500ms {including the “trangfer
faillng address’ line), and write accesses about 200ng. VSTCRE accegses may not be
overlapped with any succeeding reqguests. i.e. nothing further may be initilated
until SVFRER has been gent to SAC, Thig.is becauge the FAIL S0FT HODE iz contained
within The VSTORE, and any attempt to alter the mode while accessing the giore

ney have disastrous results.

26/3/ 52
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