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CORE STORE,
9. Layout of Self Test Panel.
10, Function of Self Test Controls.
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3. Divide.
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4, +5v - Series Regulator.
5. +5v = Stabiliser (CP33).
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8. +5v - Stabiliser Cct.
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1. Use of Test Program Manual Index.
2, Information Notice System.
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’ LAYOUT OF PROGRAMS IN STORE
DUMP ARES eg. Holds Request Block
EXEC : A when loading Progranm,
v
FREE CORE
6143 20479
PROG
3
Y 14336
2047 PROG 14335
2
0 12288 DATUM 12288
4095 12287 LIMIT 12288
PROG
1
0 8192 DATUM 8192
819] 8191
EXECUTIVE
0
RELATIVE O ABSOLUTE

To proteot program areas a DATUM & LIMIT system is used,

Any object program must address within its prog. area.

Any address must be = DATUM & <LIMIT.

o« o LIMIT OF PROG 1 is DATUM of FROG 2,
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RESPONSIBILITIES OF EXECUTIVE

1. Performance of Extracodes (see Voluntary Entry)
2. The hendling of incidents (see Involuntary Entry)

3, Communicating via the comsole typewriter with the operator to allow
object programs to run.

4. General Utilities such as, the loading and dumping of programs, the
searching of magnetic files and the outputting of programs for post
mortems.

5. The over—all supervision of the system.

@.g. Housekeeping
Multiprogramming
etc,

VOLUNTARY ENTRY TO EXECUTIVE

A voluntary entry is made to executive when an object program requires the
use of executive to implement an instruction for which hardware is not
available either because the hardware would be too complex or too expensive
or would show little increase in efficiency.

Such instructions are called EXTRACODES.

INVOLUNTARY ENTRY TO EXFCUTIVE

An involuntary entry is made to Executive as a result of an "incident"
occurring somewhere within the system. An incident can be defined as an
event which requires some action to be taken initially by Executive, and
then by object program or by the operator.

Incidents are without exception signified by INTERRUPTS. (eeg. B-line
from peripheral). ‘ )
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! 2044/1
POWER|  CPU. > [321] sToRE
2044/3
rowsw C.RU. | [32K] [s2K
2044/5 32K [32K
POWER|  CAU. < .
> (32K
2044/6 32K [s2
POWER|  C.PU. <
32K [52K _

32K [32K

2044/8
OWER C.RU. S.EU. 32K 32K

52K (32K

32K| |32K

32K 132K
POWER|  C.RU. SEU.

32K |32K

32K 132K

2044/9
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190LA = USE OF REGISTERS,

- Used as Store Buffer. All data to & from store must pass
through °BY.

Used also as WORKING register.

Used to hold Current Instruction Address & state of
Overflow & Carry. Used ococesionally as a WORKING register
Used to Address Store.

‘ N° REGISTER Uaed‘to address store, Also used as decoremental counter
o~ in certein furstions. Bits 22 & 23 used to hold CHARACTER
L, ‘ address for use with character handling.instructions.

'A® BEGISTER - Used as working reglster.
'P9 PRGISTER - Used as working wegister for instructions invloving double
length operands. (Shifts - Mult - Div).

RS - Used %o contein program boundary addresses necessary in.e
mul¢iprogram environment.

'G? REGISTER - Holds informeation peculiar ﬁo current program such as:-
Hode, Prog. No.

B REGISTER

HARDWARE ACGUMULATORS.

8, 2L bit registers used in place of store locations O-7 during

program running. These are time ghared by programs; therefore when entry
to Puegitive is made the H'ware acos must be stored to the current object

progrens store locations O<7. When re-entering an object program, that
progrems locations 0-7 ere placed in the Hardware accs.

<’\ Acceps to ths Accumulators is totally independent of storey, o°» It
- is.possible to read or write to store & access the Hardware Accs
simultencously.
LY. Full 24 bit Parallel idder

with Block carry system.

HIWAYS K. L. hiways carry date
from registers %8 the MILL,

Q. hiwey carries data
to the registers.

' P REGISTER . -
Holds current funsction number
throughout instruction.

7

%! RECISTER

Holds Agcumulator Address or
Literal value of & field throughout instruction.

- 'u°® REGISTER .
! Holds address of Accumulator holding modifier.
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/ ON BOARD
OILIC PACK ADDRESS (e.g.02.) y l
CoLOUR 5 c 8 '
COOEN F £ N4/
NG . Aﬂ AL
/1//00 Y ) 55333 et " j / '
Levey O] pamsasy par —
e 4 8
A/23
A/25
8/r
ZZA3 /3 .
\J
)
)
r
B
% L
g 8/25
))
3)
! CONNECTORS ARE
P DOUBLE SIDED.

i
e e ]

2 7

e

HOLE GROUP CODING

ROWS C&E.

+5V. ov
7 /18 19 20 2y 22
(] e ® (<] (] 2]

B 98 2

HOLE GROUP COLING
ROWS B,D & F

N
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' 1904A INTEGRATED CIRCUIT FAMILY ~Z
l Cos
MONOLITHIC | HYBRID 38@
L1 q
‘A" TYPE | ‘" TYPE -E'TYPE 885
/ | i/e o/p Q==
1/p o/p /P ore 1 ®5
1,9 l 5 P2 =
2 ELEMENTS
14,912 Oy i 2.4 58 ber diLic | 3 =
FAN-OUT—9 i3 FAN-0UT-30 :
: | 1 ELEMENT
2,5,10,13 5,43 ' ) 2 PER DILIC
. FAN-QUT-50
D'TYPE staT ]
1,43
3111 ’ 13 &
P 0/p | M’ TYPE (MonosTABLE) =
1,9 o _*_6,8 . i/p 0/P g
2 ELEMENTS =
2,10—-:-\’&\ 618 peponeNTS (DATA) 2,12 PER DILIC ll S =
FAN=OUT-9 FAN-OUT-9 S
4,12 9 59 =
| | =
5,13 4,10 -~
'C’ TYPE ‘F’ TYPE I
I/p 0/pP 1/p o/p
2,1 1 S.L_Rx n=
A =\ | g0
, 3 1 ELEMENT 3L ®
2 ELEMENTS .
3,43 0 6.8 p HoINT ‘; — & PER DILIC l =
FAN=QUT-9 6 FAN=0UT-9 | - 8
4.9 14 DELAY ° ()}
’ O
O, i I
5,10 | 33ns

ALL FUNCTIONS PACKAGED IN STANDARD 14 LEAD DUAL-IN-LINE PACKAGE-DILIC

1
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ST 4, MACRO BOARDS

DILIC LOCATION on board and

signal name / ELEMENT Ne..
C1/4 i
CE) VMAN p 12, g\ VMAN n i3
Cao ) HIGH 3—0p 43/}?}
l}\ TYPE OF DILIC -

board edge connector

PACKKAGE LOCATION —Plane 3, Row A, Package 43

3443 5368 «—PACKAGE TYPE No.

2 |EvaMp
1023n} 3 ‘i‘*
[117a} 4 PACKAGE CONNECTOR

I/P SIGNALS O/P SIGNALS

N

w. F.t.
package
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Limited _ INFORMATION ON LOGIC DIAGRAMS
°| 2.OMNI BOARDS
‘ PACKAGE LOCATION DILIC
\ // ELEMENT NUMBER
346/6

JuMpp -2 /}\/ V13JMPn
A
Vi3p 22 |

board edge connector
There are 2 A’ type DILICS on an ‘A’ OMNI BOARD.
ELEMENT NUMBERING=~ 4st DILIC 1—4, 2nd DILIC 5—8.
The number of dilics per package is limited by the number of edge connexions.
"A’ dilics have 12 signal pins, thus giving a total of.24 signal pins.
BOARDS have 26 edge connectors thus allowing 2 spare for SUPPLY and EARTH

IN THE MARGIN
a) EARLY DIAGRAMS

ORIGINATING OTHER DIAGRAMS ON
DIAGRAM \ /WHICH VPRE APPEARS
VPREp 51 2 79 814
CB RC
s

This is the GRID REFERENCE
to VPRE on this page.

NOTE +~When a CONNECTOR is REFERENCED, the GRID refers to the TOP of the connector.

[ ] usually indicates a signal from an external source, e.g. ENGINEERS PANEL.

-

b) LATER DIAGRAMS
Reference to originating diagram and grid reference on current diagram given only.
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BLOCK CARRY SYSTEM,

IYFE . ANTICIPATORY

So called because the *CARRY®
INFUTS to the MILL,
A full ANTICIPATORY system while being fast is also

to each slice is caloculated from the

costly; therefore

& system compromising between SPEED & COST is used. This is the
BLOCK CARRY SYSTEM,

The MILL is split into 6, 4 bit blocks:-

23 2019 1615 1211 87 43 0

For any slice, carry will be generated if ;-
1. K.L. active, GENERATE carry to next slice (MG)
2. K+L aotive, TRANSMIT any carry through this slice (MT).

CARRY WITHIN A BLOCK (EG #)

3 2 1 0
Kk K+ Kl K+l Kl K+L Kol K+L
o fems o eMz 1 T et 1 T Temo
MG3 | MG2 | MG1 | MGO i
’ : ] : ] E ] E
| MT3 | MT2 I MT4 | MT0 —BC#
| : IS v v
b - ——— /i I P
B ; o Lo
G o S SR
BCA g G —--——= *-—==/
i & & & )

From above it can be seen that

Carry to Slioce ﬂzcuo = BCH

" " Slice 1(CH1)= MGH OR BCH UTH

" " Slice 2(CM2)= MG1 OR MGO.MT1 OR BCO.MTZ.MT1
eto,

@international Computers
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1

Cerry %o the next block (BC1) is anticipatory.
BC1 given by MBGJ OR BCM. MBTZ (MTO,UT1,MT2,MT3)
Therefore at ng time is the o/p of the MILL used to generate carry.

The levels MBGF (Block Generate) and MBTY (Block Transmit) are
prodused en the mill slices. ‘

BC levels are produced by the MILL Block carry logio and are used
to link the 6,4 bit blocks together,
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HARDWARE ACCUMULATORS — BLOCK DIAGRAM

)S? EIY(O
( ¢ Poze- X0, ~ )
MST
X4 EHXA
- 7 -0 ™
MST
)EE Hj)\(Z
- *Y —> XZ o~ h
MST
X3 EHX3
~ w')'L X3 é =
MST
X4 EHX4
’ o > X4 S 3
MST
X5 EHX5
A
MST
X6 EHX6
- 'ITL 2> X6 & —
MST ‘
X7 Efj{/
MST
X0—7 EHXO-T7
HARDWARE v
ACCS RHX0-23
CONTROL
PROCESSOR v
‘B’ REGISTER A OR B REGISTERS
Wk 3y 3140
ADDRESS
FROM = CONTROL
g. :(4 FROM A
. MICROPROGRAM
3,LS3 R
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1904A CPU. FLOWCHARTS

THESE DESCRIBE THE LOGICAL SEQUENCE OF FUNCTIONS FOR THE C.P.U. ETC.
(l.e. MICROPROGRAM)

EXAMPLE OF FORMAT

LEVELS VR/VI 500 | BEAT VR/VI, LENGTH 500ns
N—SAD | ADDRESS STORE FROM N -
INDICATED READ | INITIATE READ RESTORE
ON ENG. C(:,‘L'lf;]"‘ INCREMENT C..A.
PANEL DURING - === - —CLOCK — = = = = = —~ —
VR/VI BEAT Q—C0—21 | N.l.LA.—>C0—-21 t
SIN—B OPERAND —> B
1 BEAT
Y
V4 500 BEAT V4 LENGTH 500ns
B—K ‘B’ REG—> K —> MILL
c22—M ADD IN CARRY g
cey CLEAR EXISTING CARRY .
C - ZZZF--ClOCK- = — - - - y- -
Q—A.B.P RESULT TO A,B & P REGISTERS
SOV IF M23¢2 4| SET OVERFLOW IF NECESSARY

NOTE: IF THE STORE IS BUSY WHEN READ INITIATE IS GIVEN, BEAT VR/VI WILL
BE LENGTHENED.
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VOEC. VDEC. VDEC. VDEC. =
,6" =)
EDESM LLREL . @ %
/7L /7L
— PRE. | — ) ] .
P vPRE_] VPRE VARE . é»amfﬂ/.
B0-14+=K Bo-/14+=K B0-3=K. .
Ao -/4 = L A0-2/ =L Ao-2/ =L ' g
it o === =:—_$£-'-1{-'—— 4;
Q-8 Q - 8. Q-8 =
=
£
- 28 et txj
-
i i ¥
VOAT VOAT VDAT VDAT VOAT
Bo-/4 =K. Bo-2/ =K Bo-2/=K. B0-13+K B0 -/3+=K.
D=L O-L SEK. D-L.
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I | STORE _CONTROL
/- VACTION FOR READ RESTORE.

READ PAUSE .
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| DAC. STORE INHIBIT
REQUEST. GOST 1
SSTPR. INHIBIT PROCESSOR
CLOCK.
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International No. BB006
E&?:P é%ters 1904A MODULE 4 Sheet 2.1

Iss

LOCKHEED 24d. (I.C.L. 650 ns) STORE.

General Details.

I.C.L. No. 2042/2
3 types available dependent on Processor type.

1904F - Interfaced to =6v (700 series).
1904A = Interfaced to TTL.
1906A - Interfaced to ECL.

Capacity - 32K words, 25 bits per word.

Type of Access - Random.

Method of Access = Co-incident % currents («-500 ma).
Access Time - 325 ns (Core Switch 205ns).
Cycle Time - 650ns

Power Requirement =~ 240v Single Phase.
Power Consumption - 2.1 KVA.

©international Computers Limited 1969 Printed in Great Britain by ICL Printing Services Letchworth ETD 3490 FoRrRMB8/133/8(2.69)




international No. spoos
Computers 19044 LODULE 4, Sheet , _,

Limited LOCKHEED 24D STORE

PHYSICAL CONSTRUCTION

POWER SUPPLIES
MOMITOR PANEL
HINGED
EXERCISER / DOORS -
1 10 PANEL 1 10
.= - = = - T oo e - -"I
' ' ¥YDC E YDC ,
A LOGIC ! S S | LOGIC E
! | e
| I : [ L
B FANS : i CORE ! | FANS F
| I
! | ostack |l }
C LOGIC : ! | | LOGIC 6
i ] i '
i - |
| Z |
D LOGIC LOGIC H
Ix & Vy THERMISTORS
AN, : YA
FANS
o
EDGE w: -
CONNECTOR e

PACKAGE PIN NUMBERING

72

N <
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2D STORE SIMPLIFIED APPROACH
24+ —

|

B
/ 7 |
B12 &<
BO w— /
R B0 <=—
32K —T>B24
32K 32K

—>BIT 12 ONLY

PLANE 1

MATRICES OVERLAP SO THAT THE 2 BITS PER PLANE FORM A MORE COMPACT
CONFIGURATION.
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Limited LOCKHEED 23D STORE
Iss
/
CORE SELECTION
|
|
<16K | = 16K
' }
- p
7 B
| ADDRESS BIT 14
Y DETERMINES < OR = 16K -

READ A (214)
READ B (214)
WRITE A (219)
WRITE B (214)

NOTE ‘Y’ current reverses dependent on READ or WRITE.
"X’ current reverses dependent on READ or WRITE and on
the state of ADDRESS BIT 14
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N

TN

STACK WIRING

PLANE 13

REF 7 {
CORNER  UNUSED BIT

NOTE S =SENSE LINE e e (

thw %2)&.!« 2T AE R
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| BASIC ADDRESSING ~ (2720 )
6|5 o}
J\_ J
Y
V' DECODE .
LOG/C.
0/940'5./0/‘/ SELECTION.
X' CURRENT \] ,A\
256 X WIRES.

1)

il
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Limited ADDRESS DECODE
Iss '
A
G X > ¢
< 28 11 FrROM 256 ole 2614 FROM 64
! 12’8 #645 wZ';Z '16 LB v4 v2 '1 '32 b16 v8 14 '2 *1
14 | 13 1zi11 1wlof(sl7[6lsla]3]2]1]0
| - T % — T
BIT 14 (16K) T T T ' T
OBt DECODE DECODE DECODE DECODE
READ/ y¥o T ¥ v v 1
XXP XXB XXA MXBDO=7  MXADO->7 MYCDO->7 MYBD 0 >7
WRITE L . )
& . ’
—
v 5 .
XM CURRENT READ WRITE
L SOURCE l
1 v v \ A J ;
BDS ADS YPD YPD
YPAC 0-»7 YPBC 07
YPAC,0-+7 YPBC,0-»7
. v eurry YPDB 07 YPDA 0-»7
(2 XBD 0-11 r IXAD 0—15,  YPDB,0>7 YPDA,0-7,
¥
16 x16
MATRIX
256 *X’ LINES 64°Y’ LINES
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X DRIVE AND MATRIX
Ve
g
A
SWITCHES
_
 —
gl
e
_ -
+ B SWITCHES
CURRENT \ \ \ \
SOURCE f
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O C ! A | -
. Y_ADDRESS DECODING N

I = " s
(read) (write) T (read) ] 50 o
0-YPDB  0-YPDA DATA & FYCS 7-YPDB (write) =g

( T-YPDA =8 o
) 2.5 2L
—D— —_ 6 & o
" TR2 TR1 + il 5’“‘16 TR45 @ :?
-\
w_“o —o —O —o0 —o —o —o0 —0
KoK Yo Y4 Y2 Y3 Y4 Y5 Y6 Y7
Kok [ 7 T 7 7 9 9 ) g
BLOCK |4 o 4 BLOCK 0
0 ‘ 7 .E
DIODE[ DIODE g
MATRIX oG- MATRIX S o
> DM DM DM DM DM DM | =
-o-i 2 3 4 5 6 &
|
_@ﬁ—«: ——0 ~——0 0 -0 0 ——0 )
Y56 Y63
. O : g3
o—o Z[ I L i -G i I—«» o) o =n
(Rviw) (RvY) R
&
, ~JR32 ~
TR17< R18 ! C?—{h. p 8
FO— —é ; NOTE ALL MATRIX BLOCKS ARE T ) ©
MOUNTED ON STACK PLANES | (\3
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Computers 19044 HODULE 4. Sheet  2.10
Limiled SENSE WIRING
Iss
/.
EACH PLANE HAS 46 SENSE WIRES AND SINCE THE PLANE HAS
64K AS 2 BITS OF 32K, THERE ARE 8 SENSE WIRES FOR EACH BIT.
141131211109 |8 7]6!5|4 32110
L J
N§/
0 o A4
o1
10
11 +
4 x 2 == 8 CONDITIONS
— 6v AND
'i’“ﬁxT.'o'G_l'c SYSTEM BITS BITS
893 011 2—24
20 | 25 |2"=2?|2M#2% 2M=2?| 2"2? SENSE LOOP 7
0 | 0 | s7|s5|s6]| ss =T e
0 4 | s4 | s2 | s3 | s1 4K
1 0 | s8 | s6 | ss | s7
q 1 | s3 | s1 | s2 | s4
SYSTEM BITS BITS
ECLE 894 0—19 12—24
13 25 |JM=p? 211$22 Y 211?522
0 | 0 | s3|s1|s2 ]| s4
0 1 1 S8 | 5S6 | sS5 | s7
11 0 |s4 |s2 | s1]|s3
| | | S5 [ s7 |sS8 | s6
FOR LOGIC ABOVE  USED WITH 2% INVERTED
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53

SIMPLIFIED SENSE WIRE DISTRIBUTION
not as on actuel plane

32K BIT 0 {; 32K BIT 24
H
il
i

AL
I
I

=
1l

L
]

PLANE 4 Il

-t
]

NOTES:

SENSE LINES FOR EACH 4K OF BIT ARE SPEC!ALLY INTERCONNECTED
TO REDUCE INTERACTION.

THE YDC BOARDS HAVE THE 8 SENSE AMPLIFIERS DEALING WITH A
PARTICULAR BIT,

E.6.

BIT 0 IS ASSOCIATED WITH YDC BOARD IN POSITION 2 AT THE
RIGHT HAND SIDE OF THE STORE LOOKING FROM THE FRONT.
REFERENCE. LOP 0270.
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e DATA REGISTER AND TIMING
Iss mmmeEmEme e === WP
/ SENSE /’g\ ! Hiﬁ
STROBE v v e
(P4-10] TeouEn_ | -
CATE ! SENSE jAMP ENSE| AMP 4
+5v g N
g A
@+<ense AMP 2
z
M - ~
1
o——%——@use AMP 3
N
_
SENSE [AMP § 6) SENSE{AMP 4
P I SB ~ %
(P) ACTIVE
| (N) ACTIVE
; l' o v 8
DATA TRUE FALSE  DATA INPUT TRUE | FALSE DATA REGISTER |
INPUT OUTPUT OUTPUT STROBE OUTPUT %EUT RESET (FDRR)
(TDAT) (FDAT)  (FDRL) (qoat)  \OAT)
TIME ns
0 1<io zc]:o 300 4?0 LOC| PIN
|
CYCLE INITIATE I I I I c09| 49
€ = | | ! 1
DATA e
REGISTER : ! ' ! A01| 68
RESET (FORR) | I | |
DATA I | | }
REGISTER I I ) | | D03 | 42
AMPLIFIER A01| 58
STROBE (FSAS) | ] | ! | e
| | J/’-\\L |
SENSE SIGNAL  jeee 4 V |
| | | | |
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Limited LOCKHEED 24D STORE

lss

POWER SUPPLY UNIT REAR VIEW

= ,
oN,
OVERVOLTAGE OFF vy
DETECTOR _
— 3 @Owoust O"EON

o
MAINS IN @ ~12v +12v
E + 25V

+45V

OVERVOLTAGE PROTECTION UNITS FRONT VIEW (

G-sz "'12\/

+30V +5V +25V

Vy PROTECTION UNIT MOUNTED BEHIND REAR PANEL.
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I |
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G REFERENCE =
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s ERROR
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*L VOLTAGE
SENSING &
— NE TWORK
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RECTIFIER LIMIT
D7 AMPLIFIER
FILTER €7 TR3
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TRANS| SEC MAIN CURRENT
AC FOR | WINDING| _ SERIES SENSING
INPUT MER | SEC | ] f,ELCT.';'R”cEg > pecuLator [ ] Resistor [ D-C-OUTPUT
T4  |WINDING R12
L
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(. TYPICAL CIRCUIT DIAGRAM
+V
g ®
) fm RS R2
P I
~/1R2 R4
R10
SCR1 N
R R9
( R4
R7
| R6 | R3 R4
| -v
| Ot
N
+Vy_CIRCUIT DIAGRAM
( ) +V O -
~ Ny
(UNREGULATED)
B1 74
CoiL R74
MAIN W
CIRCUIT BREAKER
SCR74
R72
R73
-V O —
()
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SIMPLIFIED FAULT FINDING FLOWCHART

Switch to salf
test axd

N
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Chack Vy module Check Store

NO
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YOC package ? YES s NO N
NN 1
R FIX
v;s eoat YES
.
Replacz YOC board Siagle
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B2 offwet Yy e
3 Schmoo X end Y mergin
chech
Faid bits in O-H

Cesli F3Y ard anly or 12-24 only
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-5 fail ?

Check X-drive and
Check YOC boords eddress register .
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FUNCTION OF ENGINEER'S PANEL.

This panel earries a number ¢f switches and indicator lights

intended for use by the englineer when testing the machine. The panel
is hinged at one edge to form a door which, when opened, allows access
to the imter-connecting wiring of the black planes behind it, In the
normel opereting stote the door is closed end covered by a panel,

A row of switchss numbered 1 to 37 (see Diagram 10) is

ALY €
. fitt@d across the top of the enginesrs pamel and the functions of these

switches are dosoribed bslow,

81 ¢o s2i

525

Can be used either as an instruction or data depending uponm
the positiem of 525. The switeches are marked aceording to
their bit significense in descending order from the left end
the greuping of the bits into parts of an instruction (XFMN)
is also indicated.,

INSERT/ORDER

With 325 in the ORDER position and assuming S26 is in the
ONE INSTRUCTION position then, when the S.SHOT switeh is
depressed, the CPU will obsy the instruction set on the
handkeys S{ to S24. In order to write some deta to & part-
iocular store address, this eddress must first be fed in on
the handkeys as an instruction.

The dnta is then fed in by setting the switches S1 to S24 as
required, placing S25 in the INSERT position and depressing
the S.SHOT switeh,

The switoh is placed in the OFF (oentr@)position for normal
operation of PAC,
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526

s27

528

529

530
S31

RUN/ONE INSTRUCTION/STEP

If RUN is selected then the CPU runs normally. When ONE
INSTRUCTION is selected and the S.SHOT switch depressed,
sufficient pulses are produced to ellow one instruotion to bd
cerfied out. The STEP position enables one V beat for each
depression of the S,SHOT gwiteh.

CLOCK/S.SHOT

CLOCK ie & facility for slowing the closk pulse rate to ten
pulses per second., This is useful for test purposes, The
S.SHOT position, as already indicated, is wsed to trigger
the single shot and single instruction facilities. ;

PAC S.SHOT

As indicated above the S.SHOT switch triggers the step or
step pairs which enables the engineers to work through the
functions which ocour by observing the indicator lamps,

RUN/ONE INSTRUCTION/STEP

When RUN is seleotsd, PAC funotions normally. In the
central pesition, i.e. ONE INSTRUCTION, sufficient oloek
pulses are produced to enable a ocomplete instruoction to be
carried out (ec.g. one step pair) when the PAC S.SHOT switeh
is depressed. If STEP is seleoted, then one step oocurs for
eaoh depression of the PAC S,SHOT switoh.

NCT USED.

Y .

/

CREST/FREEZE

In the 'UP’ position, CREST is selected which first applies
& general reset and then initiates the input of a bootatrep
program from a peripheral whose abselute number and

gbple bits heve been included in a control word, previously
set up on S1 to S24,
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833

334

835

836

When the °DOWN’ position is selected, (i.e.FREEZE) a

general reset ocours te put the machine in a suitable
starting conditiom ofter o fault has occured, or after
switching on initially, I¢ also activates the °G' line in
the stenderd interface to reset all peripherals,

(INHIBIT PARITY)
The switeh has twe functions:-
e) o inhibit the action of the perity fail logie

b) to restart the CFU and PAC after a parity fail hes
oceured,

TEST HESITATION

Simulates a hesitetlion requeat for test purposes. The
hesitetion request produced has a high priority status but
otherwise is dealt with nermally.

INHIBIT INTERRUPT

Inhibits all interrupts when ON.

IFHIBIT TICKER

Inhibits the actiom of the Real Time Clock.
INHIBIT PAUSE

In a normal Read Pause Write cycle, the "Reed’ portion of
the oycle clears the stere location. During the 'pause’
following thz gstore sontrol tekes no action, but the main
nleroprogranm may perform an operation. The pause is
normally of one beat duration and during this psriocd the
mlereprogran reteins control of the store,

New information is then written into the cleared locatien.
This method of writing te store reduces the central procesgs-
or time required to complete the operation, but results im
an increecse in dotal time the store is ocoupled.
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/. The alternative method of writing to store is to carry out

two separate operations, first a 'read store' and then a
'olear write®.

This sequence iz automatically fellowed when INHIBIT

PAUSE is made, It is less econdmical in central proocessor
time but merereconomical in store time and it may there-
fore be used in conditions where the store is likely to be .
very busy, i.e., where the P,A.C. has a large number of
peripherale or where dual processors are in use,

S37 (REMOTE LOCAL)

P
7

Enables power supplies to be switched ON or OFF from Co
either & remote position or at the power supply unit., This
switch has 1ts mein application in multi-processor systems,
Two safetly precautions are incorporated in the switching
arrangementss =

a) If any switch with the exeeption of the RUN switches,
is left in the ON position, the ENGINEER light on the
console typewriter is automatically illuminated.

b) With the RUN switch in the ON position, operation of
the FREEZE switeh has no effect. With the FREEZE
switeh-in the ON position, operation of the RUN switeh
removes the FREEZE signel.

Indicator Lamps The engincers panel ocarries 26 rows of indicator light
25 of which are used (the bottom row is spare). Each light is illum-
inated when the signal it represents is acotive, whatever its phase.

The lights show the contents of all registers, mills end highways, .
throughéut the computer, with the exception of the store, which has:

owvn ° inffcators’ °

o4

For convenience of reference, the rows of indicator lights are
grouped s0 as to show operations in three main areas of the processor a$
follows:~

Rows 1 = 11 < Central Processor
Rows 12 = 17 - PAC
Rows 18 - 26 - FPY

A 1list of these signels monitored on rows 12 to 17 is given at the
end of the seotion.
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LOADING °EXFCUTIVE® PROGRAM

1

2,

3e

50

6.

7o

8.
e

10,

11.

12,

bo

Load °EXECUTIVE' program to desired INPUT media,

1,0, Progrom may be on Paper Tape, Cards or held on the Engineers
Library topo PROGRAM ELIB.

C.P.U. and P,A.C. clocks off "RUN",

Set SOCKET No. of I/P dovice to Handkeys.

Operate FRZ and CREST switches.

P.A.C. GClosk  RUN.

CoP.Uos Cleslz  RUN,

Block of progrem roed into Store and progrem obeyed. (BOOTSTRAP program) .

If P.T. or CARDS, EXECUTIVE then loaded to Store.
12 MoTo, follovwing message o/p on Console Typowriter:-

LIB NUMBER/HOW MANY K?
Answers- EXECUTIVE LIB. NUMBER/SIZE OF CORE
Qoo 0002/ 32
On prossing ACCEPT, the Bootstrap program searches tape for desired

EXECHTIVE program.
The next step common to all methods of loading EXECUTIVE.

Whon EXECUTIVE loaded, details of the program are o/p on the Console
Typouritor onding with the question:-
ANY MODIFICATIOHS?
1f No, Type °N° and press Accept.
If Yea, Type °Y! and press Accept.

For full details, see 'EXEC MKS LOADING FACILITIES'.

If no modifications required or when all modificatlions have been iﬁput,
the following messages are output:-

(a) DATE PLEAST - Answer with correct date in format:- FRI17MAR72
(Spaces botwoen are allowed) o

(b) TIME PLEASE - Angwer with correct time in format:- 1149
Having input this information, EXECUTIVE may be considered to be loaded.

A1l Mag Tapes or Dises on line are searched and their Names and/or
Ser Neo's are printed on T/¥ Console.
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ORDER AND INSERT FACILITIES

1. Order

The instruction is taken from the handkeys and data (inc. modifier)
from store or H'ware Accs.

2o Ingert

Data set up on handkeys may be loaded to a selected store location.

Using Insert Faeility

1. Set 074 O /N (where °*N°' = store address) on handkeys. [
2. Using ORDER, perform operatiomn.
3. Switeh to INSERT,.
b, Set Required data to handkeys.
5, Press SSHOT
_ The operation loods store and incroments address by 1. Therefore
if consecutive locations to be loaded, continue from Nook.
Otherwise continue from No.l.

N
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LAYOUT OF SELF TEST PANEL

T’]I"

data

pattern seiect.

mode sslect

one
seq
zero

address

error

pattern.

Grrof

overvide

© @ ©

single

cycle

nl.
b ]
-y
£5
mn
88

stop

continuous
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/.| ICL 65Cas (LOCKHERD) GTORD

SELF TXFRCISER
1.  GONTEQLS

a) lModo Solcst

OFF - HHermel ON-LINE oporation.
4 e« Cloop Writo = No cheeks.
BRR = Rood Rectero = Cheek om data read out.

b) Pattorn Switch

8olosto pattorn writton to storo
411 ONES, ALl ZEROES, WORST PATTERN OR WORST PATTERN COMPLEMENTED.

¢) Addrosps Switch

Advomeo - lNomoesy eyeleos through all eddresses.
Hold -~ Merory cyeloc ou one fimed address.
Booob = QGloor Addross Rogleter.

é4) Gyele Suitch

gy

Solocto cingle or continuous store cyeles.

@) DBoror Switeh

Chedls - lHenery stops cyeling if fault doteetod; Fault lamp 1lit.
Ovorrido - Mosery decs not step eycling if foult detocted; Fault
logp 14¢ for fomldiy lecations.

£) stort/Ston buttons

g) Addresg Sultehos

May bo used ¢o hold seolected address bits to their ‘zero’ or ‘one’
gtatoe 1f rogmired.

2. VISUAL INDICATORS
indicators ove provided for the following:-

a) Data

b) Address

g) Start/Stop
d) Errer

e) Patiern

Hoto = On carly LOCKHEED STORES the DATA & PATTERN lamps have reverse
moaning (4.0, GO OUT for logic 01%)

The following focilities are provided:-

1. NMomitoring of all veoltagos.

2. Margin svitches for all supplies.

" International Computers Limited 1969 Printed in Great Britain by ICL Printing Services Letchworth QD 3467 FORM 8/133/8(2 69)




.....

International

19044 MODULE 4. - No. BB0O06

. Computers Sheet 4.1

Iss

O

INTERRUPTS,

The Normal Hede Interrupt sequence provides a means of entry to
EXECUTIVE when an incident occurs during Object Program running
requiring Ezsoutive action.

There are two types of entry to EXECUTIVE.

1. VOLUNTARY,

Any Extracode order given in OBJECT prgoram will cause a
VOLUNTARY entry to EXECUTIVE., These orders are performed by
EXECUTIVE ROUTINES.

( ENTRY POINT = ®40)

2, INVOLUNTARY.,

Any Poripheral or Processor incident occuring whilst running
in Object mede will cause an INVOLUNTARY entry to EXECUTIVE.
(rex:
fim;'a oW
BoG, Peripheral raises "B' line
Ticker
Monitor Mede
Reservation Fail or Illegal Order.

EXECUTIVE investigates incident and takes appropriate action.
(ENTRY POINT - *20)

Before entry to Executive, certain Object program data must be
preserved., This performed by & hardware INTERRUPT SEQUENCE.
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Aotion of Intormupt Sequanse,

10 Storo Hardware Accumulators to Object Program locations B =7
20 Extrecode “N° field — EXEC ACC 1.

3 Relative C.I.A. to D+8.

ko ZS & ASTAT —>D+9.,

fo P P.Uo €0 D212 & 136

6. Extrocede FKMN—> Exeoc Aco 2 (If EXCD entry).

T SET EXECUTIVE MODE.

8. Generate desired Entry Point Address.

9o ‘Enter EXECUTIVE PROGRAH,

N

For INVOLUNTARY entries Excoutive must ascertain 'WHO' interrupted.

Information on WHO interrup‘éed is available to EXECUTIVE from
“SPECIAL REGISTERS".

Por Bosic Proeessor & Peripherels these are known as SPECIAL REGISTER
64 & 65, These registers ave formed by the devices INTERRUPT lines.
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| RESERVED AREAS IW_OBJECT PROGRAM.
€.G. A THREE MEMBER PROGRAM.
(‘ ) 79 STORE FOR
- MEMBER 2
64
63 STORE FOR
MEMBER 1.
48
47
STORE FOR
MEMBER @
32
JO SWITCH WORD.
)
72 |\ HARDWARE £ A U. STORE.
9 £156 REPLY WORD.
g LINK AdDDRESS .
ACCUMULATORS .
0 DATUAM .
4
7 2
()
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INTERRUPTS. o -
FEFECT OF A PERIPHERAL OR PROCESSOR INCIOENT.
PERLINT.  MOMITOLR  TICKER \ P4.C.
[ acd T 4 //é/?’&(; JNT a3
v V .
PUINT 4 v B. \359) PRIME SRE4 v 65.
QRN X
OTHER 3
COMDITIONS — SET ,D/J/A/m\\f“) Qs i
i .
TIMILPH (““’\
Bt U . INHTHNTS
. - EXEC
271 N7 IOVE . ILLEGAL RESERVATION
% ORDER FAIL
WHIBIT 57) (%3
EXCIN. ~ :
m{lpEM i /LLEGALqm RESFL .
v Q\;A
/A/,Jm V35 SET ILEG 64
" v
_ V35[LGL\\\’)\
R BEGNT %) / -
) HRILGLY.~ > WHEN
\\ Qg’\ DETECTED
INIIBIT ( ).J
£VQ
£EV36, N £V 33
|
SET RV64
ENTER [NTERRUPT
SEQUENCE . 1
. xRS
7 w:RVE4
PRIME SRG4 i
es Letchworth £TD 347/ FORM 8133812 64
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FORMAT OF SPECIAL REGISTER 64 & 65
— —
/.
23 22 21 20 19 48 17 16 45 2 1.0
ILL PERIPHERAL INTERRUPT  LINES
SRIpM|OR MoN|TIC-| TY | TY |SKT|SKT]SKT SOCKET NUMBERS - |SKT|SKT|SKT
64 RES [MoDe{KER | t/PJo/P) 4 | 5 ] 6 _ 19 | 20| 24
FAIL
|\ v J\_Y_J\ ~ J
PROCESSOR T/W SLOW PERIPHERAL INTERRUPTS
INTERRUPTS  INTS .
23 22 2 1 10 9 0
ﬂ SR PERIPHERAL  INTERRUPT  LINES
- SKT[SKT SOCKET NUMBERS SKT | SKT
65] 0 |24 |25 35 {36 ]| 0 - - 0
\ J

v
FAST PERIPHERAL INTERRUPTS

SIMPLIFIED ACTION OF USE OF SR64

PI[P][P][P
5 118]9]l14

<s———PER| INTERRUPT LINES
S— q

PROCESSOR [ TY||TY|| P
INCIDENT J LIN | jOL 1

)
By

N

ENTER INTERRUPT
SEQUfNCE

ENTER EXECUTIVE

170X /64 (R‘LEAD S64—>X)

E6j—L
ki vi w, T 1; $ ‘; Jf)
¥
U HI$HWAY INTERRUPT LINES
: VIAETO X FORM SR64 AND 65

EXEC TESTS "X’ TO FIND OUT WHO INTERRUPTED
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1. F170B

Format - Normal

The 'N' field is literal and its value determines the action
of this function.

a) N26b4
Sense the state of S.R64 or 65 and place this information P
in X. _
b) N<&64

Sense the state of :-

1o Mill Timer if N =1

N

2. Typewriter I/P if N
3, Typewriter O/P if N

1]
N

Place information in X.

€Jinternational Computers Limited 1969 Printed in Great Britain by ICL Printing Services Letchworth ETD 3473 FORM 8/133/8(2.69)




. International No. BBoos
Limited
Iss
/. .
2o
- Normal
Send a command to the console Typewriter. X contains
the command. N is literal and it's value determines
the I/P or O/P side of the typewriter.
N=2 - /P
N=3 - o/
)
1o GOM&B@
Bit @ of X = 1 Start
Bit 1 of X = 1 - Stop
2. Eospossos.
Bit @ - End of Transfer
Bit 5 - Busy
Bit 6 - I/P Push Button
Bit 7 - Cancel Push Button
Bit 8 - Accept " "
Bit 9 = ™M " "
Bit 10 - F2 " "
Bit 11 - F3 " "
Bit 12 - Fh " "
) Bit 13 - F5 oo
()
7
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' 3, F172B

Format - Normal

Used by Executive to exit to an Object program.
X is zero by convention.

(m) specifies the start address of a two word area in Executive

Action

1. Load D,L and G registers fromn and n + 1.
2. Loed F.P.U. from D + 12 and 13.

3. Retrieve Z8 information from D + 9.

4, Retrieve link address from D + 8.

5. Unload D + @ to D + 7 to Hardware Accs.

6. Exit to object program.

L, F_173E
Format - Normal

Action

Load D, L and G registers from n and n +1; remain in Executive
program.

olding selected programs. DATUM,LIMIT and 'G' Register information.

(ﬁﬁ
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5, F1748
Pormat - Normal
Used to send a comzand to a S.I peripheral specified by literal
N(w).
The command is held in char 3 of X.
The response to the command will be placed in a selected char
positien of X.
) I? the instruction is not modified the response will be placed in
— char 3 of X overwriting the command.
Tynical and Responses.
1. Comzands. 4
&.,‘ %
*39 - Road ) Not P.T. — o b w7 Kl
*32 - Write )
20 - 889
“24, . 88p
“36 - Disconnect.-
2. Responsas.
a) Diroect.
*05 - Accepted
ﬁ) *03 - Rejected
" *00 -~ Inopsrable
b) Status
Status 9 (Basic Peris)
5 L 3 2 1 (o}
2 $ P lx 1lx 1 ?
- | | '
P Status STOPPED 1 TERMINATED
ON
STOPPED 2
Status P  (Basic Peris)
5 4 3 2 1 0
() X X X $ + 4
| \ j
ERROR l OPERABLE
WARNING
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. 6. F175 & 176

Null on 1 90‘”\ °

7. F177E

Format - Normal

Set 'C' if the absolute address in X is < Datum and
> limit.
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Data Trensfers.

In the 19044 ¢two types of data transfer systems are used.

9. SLOW HESITATION CONTROL for Slow Peripheral Transfers.
(Transfer rate K60Ke/s)

2@ PERIPHERAL AUTONOMOUS CONTROL for Fast Peripheral Transfers.
(Transfer rate = 60Ke/s)

SLOW HESITATION CONTROL

This system controls the transfer of date utilising a part of the
procepgor MAIN DATA flow hence when @ cher or word is being transferred, the
processor must "HESITATE" until the char or word has been transferred.

N When a peripheral raises its "R' line, the slow Hes Control requests a
7 "HESITATIGN®
) At o sultable point this will be granted & the Slow Hes Sequence is
 entered,
A word or char 1s transferred and the processarcarries on until again
the peripheral reises its 'R" line.
The Control Words for this device are accessed during the Slow Hes
Sequence to determine :-

1. Location of Data Area.
2, Typs of Transfer Req'd.
3, When to Terminate Trensfer ('L° lime).
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CONTROL AREA ANALYSIS

1. Is Contrel Area within Program Limits ?
2, Xorx ?
3¢ Is there a peripheral of the type speocified ?

4o Is peripheral assigned to thias program 7

5., Is data area within program limits ?

S

6, Is transfer count O.K. ?

7. Is Peripheral busy ?

8. PForm Hesitation Contrel Words.
9. Form Command.

10. Send Command to peripheral.
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PURPOSE,

FORIAT,

GONTROL VOR

DS _\SLOW _PERIPHERALS).

To coantrol data transfers ¢o or from a psripheral,
Each device has &4 store loocations reserved for it's CONTROL WORDS,
Location ef C, Words given by formulas-

256 +4n, 256+Lne+t, 256+Lne2, 256+4ne3
Where n=PERIFHEBAL SOCKBT No. '

256
+bn

23 STYLE

15 |14 COUNT

256
e 23 A 22

21

TRANSFER ADDRESS

LGIMRACTER ADDRESS

256
ShTe 2

256

+hned

STYLE FIELD

BIT 15-17
BIT 18
BIT 19
BIT 20
BIT 21
BIT 22
BIT 23

8 Hoa s

]

[}

Indisates ’type’ of transfer,

Not Used,

O=Normal =1-Seatter Gather.

0- w =1"‘COWG Reoharseo
O=Single Channel =i-Multichannel.
O<Character = {<Word (Burst Mode)
O=Forward = 1=Beckward

O=Inpué¢ = {=Qutput.

Used fors-
1. C.¥.Rechargs:

2, Peging.
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SIMPLIFIED ACTION PRIOR TO DATA TRANSFER ~z
' | Co3
PERIPHERAL CONTROL | MICROPROGRAM 338
LOGIC LOGIC =5 3
| n.%g._
I =9
| 8
’’ SOCKET 4 . I
PERI R’ LINE |
2
‘R’ | PRIORITY  |————PERI REQUEST———>{REQUEST HESITATION
UNES | sockeT21 |  LOGlC | 2
\ : 2
= .
| S
| g
=
| N
SLOW |
HESITATION |
ENCODER |
L | nz
30
C. W, ADDRESS —————| USED TO ADDRESS STORE ®
" PRIME (256+ 4n) |IN OBTAINING CONTROL g
PERIPHERAL | | TRANSFER SEQUENCE. =
‘A’ LINE | | |
) N |
/»’ \
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HESITATION SEQUERNGE

PERI RAISES "R’ LINE

NEXT HESITATION BREAK POINT

ENTER HESITATION SEQUENCE

EXTRACT AND UPDATE CWO
(STYLE AND COUNT)

- —n S YES
< COUNT =0 >
NO

)
SET BSTOP
J

o

RETURN UPDATED CW® TO STORE

EXTRACT AND UPDATE Cw1
(ADDRESS)

RETURN UPDATED CW4 TO STORE

TRANSFER CHARACTER OR
WORD BETWEEN PERI AND
STORE VIA MAIN DATA FLOW
RAISE'L’ IF BSTOP

CESITAT!@N REQUEST _YES ,

OUTSTANDING

NO

EXIT
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Having received o eommnﬂ o peripheral will obey that command and when
a deta transfor is required it will reise its °R° lime.

The peripheral contrel logic will staticise the request and seleot the
request of the highest priority if more than one 'R’ line raised at the same
timso

The selected request will :-
1. eask for o HESITATION
2. Generate the basic C.W. address for the selested peripheral (256+4n)
3, Prime the A’ line to selected peripheral.

.

A HESITATION is the period of time when the processor will pause
(ic. HESITATES) while the deta tronafer takes place.

A% @ suiteble opportunity the HESISTATION will be granted and the DATA
TRANSFER tekes place. Uhen transfor complete, the processor oontimues with
ito own work.

As the 8low Hesitetion Sequence involves the processor MILL, HIWAYS &
SOME REGISTELS some action may be ncoossery on entry to the sequence.

Thio action depemnds on the point &t whioh the processor paused to allow
the dota trensfer.

1, A% the end of an instructicm.
1# the results were to be strobad
%o X or X+91 +then ¢his action must be eatered for on entry.to s
Hositation Sequense.

2o In the niddle of a long oxder.
The comtents of reglsters used by the Hesitation sequence must be
preserved.

Entry to the sequemes is governed by 2 legic levels.
HES4 or HESS
1f HESL, It may be necessary to store result to X or X+i.
If HBES3, Store B & N to absolute store locations 9 & 10,

These levels also control EXIT from sequence. There ere two more levels
‘which pay be active on entry, HES1 & HES2 but these control EXIT from sequence

Gﬂl?o :

Noto: A pord reises its "R° line for each ehar or word.
o o Hesitation sequence entered for each word or char.
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158
/.

RAISE ‘R'um-:‘vm SOCKET 4 (292)
R$4p (270)

RO4 n (275)
STPR
STATICISE REQUEST

PHRO4 (257)
A

-
HPHESD

TYPEWRITER
al 240
\ HPHE.@ ) J( TIMER

S

INHIBIT ALL OTHER
PHR LEVELS IN BLOCK @

R
INHIBIT ALL PHR

HPHES® (257)

}(wg HPHES1 (258)

Y@@

HESTYHP (139)

LEVELS IN BLOCK 1

HPHES2 (259) INHIBIT ALL PHR

HPHESTY PM LEVELS IN BLOCK 2
RTINT
(5 HR(103)
HESBKPT (e ) ‘
HES3 HES3
EVH1(er)  EVHZ ¢ )
N MST
SET HESITATION  SETVH1(45  SETVH2
L (146) '\ v J
R} ENTER SLOW
NOTJ’M/C SLOW HES ENCODER 5413 HES SEQUENCE
PHMCMIX (260,264) ¥
v PHCWO04 (263)
PHCWO8 (4N)
(BASE ADD.RESS=256) )
CONTROL WORD SA2 (Socket Address)
ADDRESS (262)
BAD2 (262)

DECODED TO RAISE ‘A’ LINE
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/. ' SUMMARY OF HES LEVELS

One of these levels will be active at any one time when the computer
ig operating. If entry to the Hesitetion sequensce is made they will
be used to effest correot entry end exit.

HES & <= Aective et the end of an instruction or during a
hesitation occuring at the end of an instruotion,

Result of an instruction may need storing to X or X+1 on entry
to sequence, No astion on exit. '

HES 2 <= Active during certein orders. Data that may be lost
during the Hesitation sequence is duplicated in other registers
gso only action necessary is on exit where B & N are restored from
X+9 & A,

HES 1 = Active during certain orders where no storing action
necessary. This level used to differentiate between this & entry
¢o Hegitetion sequence at the end of Ingtruction.

= Active if all other HES levels inactive, If this level
is aotive end entry to the Hesitation sequence is made it signifies
entry during a LONG ORDER, Therefore it is necessary on entry to:-

1) Store B === Absolute Loc¢” 9
2) Storg N =e- " . " 10
On exit B & N restored from Loo™> 9 & 10

For an 023 the address of the instruction to be obeyed is
placed in N & P, If Hesitation Sequence entered at the end of an A
023 this address must be restored to N from P, B

(international Computers Limited 1969 Printed in Great Britain by ICL Printing Services Letchworth ETD 3485 FORM 8/133/B(2 69)
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SLOW HES GONTROL
N MULTI
w PHMCMIX(p) PHCWO8(n) (256)
Pg.AN ;ﬂ{g V\p,\,\/* ° >SAD
J6v  LINK 261
LINES WIRING :

i
1f 211 ¥/C °R° lines inmotive PHMCMIX p inhibitted generating
Pﬁcwoah Zhis gives a base of 256,

b) Hulti Channel,

M M/C
‘R’ M —3= PHMCMIX (p) —@ @ Linked to form S/C
LINES base address

@\ nB
l Linked to form
Camy oL N
. M/C base addresses

If any M/C 'R’ 1line active, PHMCMIXp active inhibitting S/C Base
address of 256, The 'R’ line raised via linkwiring generates the desired
bage address.

e aronal Compaters Lirited 1969 Printec in Great Britain by 1CL Printing Services Letchworth £TD. 34 86 +oHM 8.133/8(2.69)
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2o Dueld Prossesor

The link systom 15 very flexible allowing for Dual processors
where both proccssors are sharing the same store.

a) Sincle Choonel

Proccsger 1 = Base address of 256
Procepsor 2 = Base address of 512

b) Multd choonol \

Bage address of 1024
Bose eddress of 2048

8

Progesser 1
Proceasor 2

8

Nota -~ <the above figures are exemples only.

The 4 part of C.W. address generated by the Slow Hes Encoder.

+1, +2, +3 generated during Slow Hes Sequenoe.

“International Computers Limited 1969 Printed 1n Great Britain by ICL Printing Services Letchworth E7‘D 3487 FORM 8/133/B(2 69}
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()

J
~

()

SLOW HES. SEQUENCE
MULTI CHANNEL DEVICES.

MIC DEVICE WISHES
70 TRANSFER DATA.

HOX RAISES
R LINE.

v
R LINE SELECTED.

' \
g PHMCMIX .

ENTER HES -~

SEQUENCE . .~ i
27 GENERATE

& CORRECT BASE
ADDRES'S .

VH.3

i }

INHIBIT READ R’ LINE
SLOW HNES JOENTIFIER 70O
ENCODER CWRG.

|

GENERATE 4XN
PART OF CW
ADDRESS

I
CONTINUE AS
NORMAL .

INHIBIT BASE
ADORESS FOR

NORMAL DEVICES.

fter cational Computers Linnoted 1969 Printed 1n Great Britain by ICL Printing Se
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Limited DATA TRANSFER TIMING
155 , |
. CHARACTER (IN OR OUT)
CLOCK cLOCK cLOCK
v ¥ ¥
EVH42 1
VH12 b |
EVH14 } i
VH14 ! q
TPRIME i 1
TPULSE — o
L } -
IF BSTOP ACTIVE
PHL
WORD
VH4  VH2  VHI2  VH12  VHIZ  VH14
ouT _EVH2 | EVH12 | EVH{2 | EVHIZ | EVH14
TMID ACTIVE T_FRIME
LE1, ’ng (2T (T2 -
LI I S B PO P
L/PHL
IF BSTOP
" T PRIME
TMID INACTIVE T, T, !rT; T,
oL
L lent |
IF BSTOP

7 International Computers Limited 1969 Printed in Great Britain by ICL Printing Services Letchworth ETD.3489 FORM 8/133/8(2 bY)
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3o
bo

P.A.C, (Periphsral Autonomous Control)

Purpose 3= To comtrol transfer of data to and from fast (= 60K oh/s)

p@ﬁp&s@mlao

Adventages :-

Has direst ascess to store.

No prossssor registers are involved in P.A.C. transfers ;
therefore P.A.C. & Processor mey work simultaneously unless
ptore acsess required together. P.A.C. is then given priority.
Can contrel deta transfer to more than one peripheral
pimultanesusly.

Store acoesses are cut down due to :-

a) Control Words held by herdware registers & updated by
P.A.C. hardware. (1 Pair per Peripheral).

b) Data sent or received as a word, therefore one store
access per 4 chars.

() international Computers Limited 1969 Printed in Great Britain by ICL Printing Services Letchworth £ T, 3490 FoRM 8/133/8(2.69)
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PoAoCo
WCHO3 oz WGHO3FN logio.

Basie P.A.C. has provision for L fast channels but may be enhanced
%o oater for 12 Pest channels & 1 HiSpeed ohennel, (F1)

P.A.G. may have up to 6 Data buffers but will only be provided with
those roguivred as one buffer can be shared by up to 8 peripherals.

The aumber of peripherals sharing & data buffer 1s governed by thelr
combined transfer rate, '

/
Mex single buffer transfer rete = 380Ke/s
Max overall = 1.5n0/8 £ (“}"%3-"’ ‘ (\
With P1 channsl = 3 me/8

F1 channel has its own data buffer,

ALL DEVICES ON P.A.C. MUST BE WORD DEVICES.

Eeoh deviee has its Control Words loeated in Hardware Buffers, The
eontrol words are loaded when a device raises its 'R’ line for the first¢
time and returmed to store at the end of the transfer.

When EXECUTIVE makes a 174, P.A.C. will raise A.CoT. & paas the
conzand to the device. Response returned vie P.A.C.

When o device raiges an ‘R' lime, P.A,C. deals with traensfer on a
priority besis using store direct. Thercfore P.A.C. & PROCESSOR may work
simultaneously except where both require Store Acoess together.

I nernational Computers Limited 1969 Printed 1n Great Britain by iCL Printing Services Letchworth ETD. 349/ FORMB/133/8(: 69
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{ . SIMPLIFIED DATA FLOW

~ Do
BOUT ®
(17GgAC) CHO
4
CHA
CH2
. CH3
GSIN L"XGDO
SIN S - —S0UT
’ fsso
>—50—0Q
GTING ’ Q |
oi GTINY ™)
GTIN2 ,
6TINS 6TWO T ewa—k
,, | CWo MILL k—214
T BUFFER K
(17GgAC) :
4
] K—S0
BIN < 6TW1 " w1k '
Cw4 1 K ) )
BUFFER
K—SAD
11 CW~SAD
‘R’ Lines RSSS ? RS >| ENCODER > SAD
j PRIORITY
SELECT
RS STEP
CONTROL

%MW!"E N
ndwos
jeuonBUISI]

P
siel

¥ ATNAON YVO61L

€9 198YS
90044 "ON
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THE PAC DATA FLOW ~z
ropi b PA@DI R _ (D)o PN I am
"1 (6 LINES) D PAGTING ymnm  PABTINZ Aﬁ‘rms &7 T T6 Lines)
i PAGGC |
UP TO ! . (D)— PASIN I ;g{g'{‘;
! : L L — L O ( [ I (25 LINES)
EIGHT 3 PAGGSO DATA BUFFER @ PAGGSIN |
DEVICES : &—~—Twacne PAGCH1 | PADCHZ PAOCH3 :
- &
Do | & & & Y 11 rasec |
6 ngs); PABDO Y S ———<PAGEDO A z papour | _BouT
. PA1DI R | (6 LINES)
4 Di | 1 PAITING | PAITING ) PAITINZ PAITING J&'J |
LINES | | o PA16C [
STAN-| [ ' |
UP TO | DARD I ioes [ I S— & | jcenTRAL
! DATA BUFFER 1 PA1GSIN / IPROCESSOR
EIGHT < INTER=| . — ( PAL.
FACE I &)—Trmcno PA1CH1 PA4CHZ PA1CH3 |
DEVICES PARITY
o by ,@/ & & GENERATOR FRRGC| 1Y
LINES | ppqpg | PA1GDOP—4—— T3 , > j& | PARITY
~ lpaso-q - > > / o ' L~~;’SA(|);|';’\(
- : \C&) PAS0-0 (é PASO : (25 LINES)
| &) MILL <—— PAKSO |
| i PASAD | _ SAD
| ) & | (22 LINES)
! PAQCWO pacwoX  |palsap |
: PAZSRSal cwp PAZSRS O T : Y Y I
I CW BUFFER 25 PACUSHD ! l
l PA25RS PA25RS |
i CW1 I
PAQCW1 _ |
n pewt= ADDRESS e |
: TO OTHER Encooer [/ |
I ——Q HIGHWAY CONTROL WORD K HIGHWAY— |
N L _ BUFFERS )\ |
b 9 B | -

pajwtT
si2indwo)
IBUOIIBUABIU]

[TNIOW V7061

r
¢

"V

v*9 199US
900dd 'ON

7N




) ( g
MICROPROGRAM STEPS ~ o .
PAPT PAPT =8
PA1FS PACWL  PAASET PACWL T
~ @ o=
PAK23 e 0.5 =
l PA6SSP o
e ?“;‘
STEP 1 STEP 3 STEP 5 =
PAREGGICWY) PAK — SAD PAK—SAD PARED® (CW1)
PACWSAD () PACW1—K PACWD —K PACW1—~K
PASO—Q PASETO PAQ —CW@ PACWSAD
PACW4—K PASETA PASUB PAK—S0
PARD(PARCR) ¢« FAQ ~CV/4 PASETA PAVICR
PABGSO FAADD/PASUB PASETIN PARCWL
PAGGSIN PARD (PARCR)
PAQ-CW1 PAFRDC PATCW PATCW
PASKP PAAGSO PATP PAOCC -
PADGSIN PATP 2
PA1FS PA1FS 2
PADA PASKP =
PATCW =
PADA o
PATCY S
PAPT(F=1) < :
! i
. PAPT PAASET L S §
PACT FS PACWL PAGRSW PACT PACWLs, ,APT
Yyt
—FAPT & PACHL & £ & PACT
.
7
i ¥
STEP 4 STEP 6 STEPS P
PACWSADICYD) PAK—5AD PAK-SAD PACWSADICW) S e
PASO—Q PACW® —K PACWA—K PACW® K &
PACWG —K PAQ—-CWO PAQ —CWA4 PAK—S0 O o
PARD[PARCR) PASUB PAADD/PASUB PAVCR e O
PAGGSO PAGMT PARSETA PARCT 5
PAGGSIN PAGGSO PARPT ~ S
PAQ—CWO PATCW PAWCR .
PAGMT(F =1) PATP PATCW A
PATCY PAOCC
PADA PAOCC PATP
PATCW PATP
PATP

(69°2d ¢y WHO;V{yégrE '(7_[_'7 w10 yoleT) sauia1ag Bulluliyg 1D AG uIelilg 1249 Ul POlUlld 6961 PAIWIT S18Indluod jRUOIIRUIDIUI (D)
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RA.C. = EFFECT _OF RAISING AN R LINE.

- DEVICE O SKT. 25 RAISES.
R LIKE.

V
PAZSR y (via S.7. Rx)
(14)

PATP e I

SET PAL5RSS (22)

A4 PSS,

PAL5RS (22)

THIS SIGMAL FWNABLES ALL CONTROL

LEVELS RELEVANT TO THIS PERIPHERAL
SOCKET & FROM THIS INFORMATION THE
HEXT STEP 70 BE PERFORMED IS SELECTED.

£.6 SrvE (IN OR OUT)

CW L.
A7
C.7

v
PALZ5R p - PA25IR.
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5 |ROYTING _OF _CONTROL INFORMATION TO STEP SELECTION LOG/C.
"o, 1 e
DEVICE 25 DEVICE 26
cwe STAT (3) CHL. STAT (4)
|84 25 ps. P4 26 RS.
PA 25 CWL (3) PA26ECWL (4)
— OTHER PACL
SIGNALS.
PACWL (10)
STEP SELECTION X
LOGICS X
2 STYLE (BIT 23)
CW. REGISTER CW. REG/STER
) 8/7 23 (96) | B8/7 23 (98)
(DEVICE 25) (DEVICE 26)
£425 RS PA25RS:
PA25 K 23. PA 26 K 23.
.
| PASOUT & MILL STEPL SELECTION
LoG/ic (7)

“Jinternational Computers Limited 1969 Printed in Great Britain by ICL Printing Services Letchworth ETO . 3496 FORM 8/133/8(2.69)
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BUFFER SELECTION & OPLRATION (o/n )

ASSUME BUFFER @.

END OF STEP 3.

v
ENTER STEP 4.

(etc) WIRE LINKED FROM
4L RS SIGNALS OF
DERIS CONNECTED
70 BUFFER §. ~

‘ v
V
PABTC. SET PA P DBO

PAGCHI
SETPAP BTD.

START OSCILLATOR.
L -
-
05C 1. < 0SC 2. o

[\

® 1

o

-
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/

’

<
—

BUFFER cr/o/v. (o/p)

0sC2.

i .;0,4 go80

PAPTC ~ PULSES
ST TC. —  SET QTP

G7TP —= T PULSE.

O 2wTe —=  RESET GrP

sc%r —= STROBE CTR.
3RO TC. ——= SET GTP

0.7.'% —e ‘7 PULSE.
LTH T.C. ——t= RESETGTP

56/37' —e- STROBE CTR.
STHTC —= SET G7TP

5.7.'@;? —s= 7 PULSE.
CT7TH TC ———= RESE] GTA

SC gvr —e STROBE CTR
7TH TC. —=— SET GTP

7P —= T PULSE
874 TC. RESET GTP

055{!:'7' B7D.

f

STOP OSCILLATOR pA P E0OTO

SCNT7T —= STROBE CTR.

PAGCHE
CHAR &
70
DO LINES.

70

G W — — —— —— — —
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< SELECTION OF STEP 6 (SKT 25 ~ BUFFER ?)

STEP 5 IMTIATES BUFFER ACTION « AT THE END OF THE 4
CHARACTER BURST THE A’ LINE IS LEFT ACTIVE 2 IF A
LINE ACTIVE FOR A BEVICE & £0T 1 SIGNAL BECOMES ACTIVE,

STEP 6 REQUIRED FOR THAT DEVICE.

DEVICERS
A 'STAT SET.

J PAB EOTI —

PA2S5 ETI.

SET25RSS.
—PAh 24 RSS.

54 55 pS

PA 25 AST.

OTHER AST LEVELS.
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/

~,
4

S\ IF COMMAND #* 20 (5SQ) SENT 70 A DEVICE AND RESPONSE

‘7' PULSE. |
) ;

COMMAND BEING PAS IT. cwct=g
SENT 7O DEVICE 25
OEVICE 258.
PA 25 AC. Cwe SET PAMT = &
STEPS
FORCE SET, 40R5.
DEVICE 255
AT isr . s [Jr or .
- EXIT (4) TO SHEET

PAC. ~ UNLOADING CONTROL WORDS ~ STEPS 7 & 8.

IWITIATED By :~
1oew ct =g (PAmT =¢)

THIS RESULTS IN C7 STAT FOR DEVICE BEING SET

2. DEVICE TERMINATING BEFORE CW Ct =@
(ie. IN ERROR, END OF BLOCK ETC.)

B/T @ (TERMINATED) = 1 , SET PT STAT FOR THAT DEVICE.

(ASSUKIE DEVICE 25)
PABOUT= %20 PABIND = [

“international Computers Limited 1969 Printed in Great Britain by ICL Printing Services Letchworth Ero 3500 FORM 8/133/B(2.69)




International N No. sBooe
Limited =
s DAC. ~ UNLOADING CONTROL WORDS ~ STEPS 7 & 8 (cont.)
iRy (A) FROM SHEET
AT CT.
| I J
PA L5 END.
VY
PAPT (.
PA25 RS. PA 25 [R.
SET 25 RSS.
P4 24 RSS. _
PA25 RS.
ALLOW SELECTION
oF STEP 7

%1 ntarnational Computers Limited 1969 Printed in Great Britaln by ICL Printing Services Letchworth ETD 350) FORM B/133/8(2.69)
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Iss | PAC ~ COMMANDS.
1 BUFFER NOT TRANSFERRING DATA.

.y X /N, ASSUME N =25)
& DEVICE ON BUFFER #)
N=24
I/74 PAC BAD LINES.
COMMAND 1
. PABAD
— PABOUT
LINES. PABAD DECODER.
% PA 25 £SM. %

J {
PA5A PA25C odosac. w

ALUNE CLINE
(O PAPES ' ‘
QA - PA ag 7 D. A
P4 ¢L//VA .
q ‘ T 1
" INHIBIT PABGC.
PAPGCDO
PREVENT DATA
FROM BUFFER
INWIBIT A’ 70 D0 LINES. MAND
~1 . LINES OF ALL OTHER @ #ﬁ?x’{s?”
PERIPHERALS ) GATE COMMAND FROM
' CONNECTED TO THIS ‘ PABOUT 70 DO LINES.
e BUFFER. | ' | () GATE RESPONSE ON
= | 0.1 LINES FOR BUFFER

TO PABIN LINES.

Yinternational Computers Limited 1969 Printed in Great Britain by ICL Printing Services Lerchworth ETD 3502 FORM 8/133/8(2.69)
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S| o BULFER TRANSFERRING DATA.

ACTION A4S FOR 1, EXCEPT FOR GENERATION OF PAPINA.

PAGES.

é—-px.wf 7C.
SE?’C STAT.
%—» PAFBTD.
INHIBIT BUFFER | PAPINA
ACTTON. !
:
v
EFFECT OF C'STAT.
C'STAT. SET
f , %
§ \ RESET INVHIBLT NUIBIT
INHIBIT , GTP PAGGTA PAJGTIN.
PAGSCNT. A
| ! INHIBIT
- HOLD CTR STOP DATA /P STROBES.
STAT/C. ‘T PULSES. 0 BUFFER.

WHEN £ 174 ENDS, PAPES LOST, C STAT RESET & BUFFEA’
ALLOWED 7O RESTART.

PN
/

“ I nternational Computers Limited 1969 Printed in Great Britain by ICL Printing Services Letchworth £ TD 3503 FORMB8/133/8(269)
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P
o £ay
1,
3
i
i

) (
INITIATING THE CLOCK PULSES (READ MODE, STEP 3) ~g
, =
nSECS O 106 200 308 400 500 600 700 ed6 96D 190 el
STEP 3 (PARD) | PARD PAOCC E gg £
SETS UNSETS =y
: . ~ | | ke
PARCR I l | ! @5
: l | ! ! =
RI (STORE) _ l | ! |
I 1 o : o
PAOCC (FROM STORE) : _ [ | |
x ! !
| | S
PADA (FROM STORE) [~ 15¢nsscse»’ : -
| | S
| I~
PAGCLKS ' | .<-——2@¢ nSECS >; ! | -
! | : YN FAST BEAD =
| | , CYCLE ‘ =
PATCW.PATA | | 3305 ' =
| o
! ' f <60 nSECS N
STROBE PARITY| ! : — ‘
FAIL STAT. : u —
I ]
:«-— 245nSECS a-:« 350 n SECS B 345 nSECS ———
| TIME TO SET UP i TIME WAITING FOR PADA  , TIME FOR STATICIZING | =
| ADDRESS DATA TO! | DATA FROM STORE AND | =
| STORE AND TO 1 FOR CHECKING PARITY 2
REQUEST STORE =
ACCESS. o O
PERIOD MAY BE GREATER > 7

THAN 245 n SECS..




internationatl 0 MODULE 1 No. 006
"B oy sz £ B o, u 1 - y 1 ; o iy
Computar 12044 MODULE 4. Sheet ¢ ¢

Lirniite ) .
INWARD TRANSFER DATA BUFFER 6 COMTROL
(S
/.
9. SCALE: 250 nSECS PER DIVISION

RERREERRRERRRRRE R AR RERERRRE Y
PASETIN | ‘

PATDE ]

PAGLBO ]

PAERTD | “ - |
pagposcd [ 1L L L b LT
pagosce __ [ L L L L L Ll
ragre L0 L L L L L b1 L |
pagete [ L[ LT LTl
PAGCO I l I N
PAGCH | 1 I
PAGCHO L ' [

PAGCHA | l

- PAGCH2 ] |
PACH3 | | L
pagsn L[ L[ LT L
PABTING 1
PABTING [

PABTINZ ' -
PAPTING

PAGT [ [ [ ]

1]
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Computers

19044, MODULE 4.

Lirnited OUTWARD TRANSFER DATA BUFFER @ CONTROL
{ss
é SCALE: 250 nSECS PER DIVISION
_ ERRERERER RN RN RN

PASETO l | '
'PATDB i _
PAGDBO . ] |
PAGBTD | . .
Pagosct | L L) L L LT L0 1L J1

PAGTC
PABGTP
PABCS
PABC1
PAGCHO
PAGCHA
PAGCHZ
PAGCH3

PADT

eagoscz/te__ [T 1L LU L

NI Mgy rurim
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PAC. TIME SHARING ~F
2 HSECS
I \
cyekes |1 23 ]als]e] 7 |8 9 10 | 11 2} 43 | 14 | 15 18] 17 18] 19 o] 21 | 22 23 falps f26] 27
pate AN T T —— ST HHm [
RERIHERAL 2626[25T25125[25[27127(27127 26| 2721]  Rsfesfes| [etler 2sl2s26l2s]25]27]e7 26(25125] [27fe7
STEPS 4 2]1 213 4[1 2|3 4 5 3 4 63 4 34 949713 4|3 4 - 8|3 4| |3 4
PA26R -
PA26RSS ' - — — 2
(0) ’ =
S
PA25R - ¢ | - ~ =
—
PA25RSS £
PA2SRS
(2) i
PA2TR L — + —
PA2TRSS
PA2TRS
W Mer NS L g ey
/ r : k4 ab e -
Fhasi et KIS R 1 U N I 6 Rk , ®
pAm{M ' ™ |T2 (T3 TA ) ™ T2 1B T4 ™[t T3 T | Th S
Tt TR |T3 T4 ™ |TR T8 T4 1 TR | T3 | TH T4 Te T3 T4 > Q
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Limited | RN &
iss
/.
P,A,C, | ( '8
REF.SKTS 25 & 28 CONNECTED
LINK WIRING TO BUF?'ER 8)
,, Pac_cowmov | BUFFER CONTROL
: I
PAZSRS————W\/'—-—Y\
PAZBRS ————e~ e OR }———™PDBS
» (22) , <
" B2/(27)

N

Pori BS levels conneoted into relevant Buffer ocontrol,

PAC_ CONTROL | BUFFER CONTROL | _PAC_CONTROL
2,
PA25AM - PA25IR

 PA28AM PA28IR

(14) (22)

When any peri of a group connected to BUFFER 'Y? is addressed, the
'R? lines of ALL peri's in the group inhibited.

3, PAC CONTROL BUFFER CONTROL

|
|
| | I174PAC
|
PAZSESM— | OR N
PA2BESM C5/2
(14) | (27)

When command sent to device, address decoder gives PAxxESH. This
signel passed to relevant BUFFER ocontrol,
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Iss
!
BUFFER CONTROL PAC _CONTROL
PA25AS

PAPINA »PA25A (A LINE)

PA¢GQ—N\J«\—¢ PAPGC

When a command sent to a peri, all 'A' lines of peris connected to
a buffer are inhibitted except the 'A' line of the peri receiving - -

the command.

5 END OF TRANSFER SIGNALS
a) oF
PAPEOTO —— &~ ~——e PAZSETO
(28) (14)
PA28ETO [
(16) :
b) I/E
PADEOT| ——— &~ @ PA2SETI
(28) (22)
PAZBET
(23)

When Buffer Control has dealt with a BURST of 4 characters the
End of Transfer signals are generated to inform logic relevant

to peripheral,
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/.

TYPEWRITER. ~ BASIC BLOCK DIAGRAM.

KEVBOARD]
CONTACT. |

ﬁ

DISTRIBUTOR,

A/B colL |

p/-7

RESULTANT
w7V PEWRITER
ACTION.

SER/ALIZED
DA74

/

©international Computer
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International \ No. BB006
Computers 19044 MODULE 4. Sheet 7.2

Limited

TN

lss

TVOEWRITER MOTOR SUPPLY.

K 1.— CONTACTS CLOSE IMMEDIATELY ON ENERGISING OPEN
AFTER 5~/80 SECS ON OE-ENERGISING.

K 2—CONTACT OPENS AFTER 3 SECS ON ENERGISING
CLOSES IMMEDIATELY ON OE-ENERG/SING.

Ky

o—" a0 o- /.( — 0

| ey

70

POWER } - K2 poroo
N |

|
o—"a o

| -0 OK
5&v
-V
L | b

ACON. T
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CONSOLE _TVPEWRITER

/. COMMANDS.
(G.~171)

SEND COMMAND.

l

6——/ 7/

X CONTAINS
COMMAND .
BIT @ = 1- START
N 1S DEVICE NO.
| 2-yp,30/R

TYOK
ouT

OISTA
RESET.

ENERGISE AfB
CO/L.

TRIP DISTRIBUTOR
CLUTCH

OISTRIBUTOR
ROTATES.

SET DIRECTION OF
START  TRANSFER (IN /oUT)

TYPEWRITER MOTOR.

WHEN MOTOR
AT SPEED.

%

7TYOK.

-
Lrlater

Aternational Computers Limited 1969 Printed in Great Britain by ICL Printing Services Letchworth £TD 35[
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No. BB006
Sheet 7.4

/| CONSOLE TYPEWR/TER.
[ COMMANDS.
(b. ~ 170)

SEND COMMAND.

170 RESPONSE TO X.
N A4S FOR 171.

SENSE STATUS
RESPONSE.

BIT @~ END OF TRANSFER , /p
B8/7 5 ~BUSY. ‘

- B/7S 6~/3 CONSOLE PUSHBUTTONS ~

/P ONLY.
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International No. BBO06
Sheet 7.5

Computers 19044 MODULE 4.

" Limited

‘ISS 2. DATA TRANSFER

Q.) NORAMAL ©/P

D/ISTR/IBUTOR REACHES A1

SET HES REQ. SET HES. REQ.STAT.
INTERLOCK.
D L i 1
LRESET AT END OF REQUEST HESITAT/ON GENERATE.
DISTR/BUTOR CYCLE.

VRN

EAKPOINT | CW. ADDRESS.
(ALLOW INT’) WHEN HESITATION

ENTER HES SEQUENCE SELECTED.
MICROPROGRAM 2. PERIPHERAL
ADDRESS ON BAD LINES.
FETCH & UPDATE
CONTROL WORDS.
ENTER TYPE HES . SEQ.
J ) !
‘ RESET HES.REQ.STAT.

FETCH DATA CHAR.
TEST CHAR FOR -~

[ ML SHIFT NEW LINE CHAR (%77)
2 SHIFT CONTROL CHAR (%76,5 OR 4)

3 OATA CHAR. PROPER.
ROUTE CHAR. TO TYPEWRITER.

EXIT FROM SEQUENCE.

“)international Computers Linu
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international No. BBO06
Computers 1904A MODULE 4. Sheet 7.6 -
Limited - -

Iss | b.) WORAIAL 1/P
OPERATOR PRESSES KEY.

MECHAMNICALLY TRIP DISTRIBUTOR.
CLUTCH.

LISTRIBUTOR REACHES R 1.

)% (‘\\‘
SET HES REQ. SETHES REQ. STAT.
INTERLOCK.
!
REQUEST HESITATION GENERATE :-
RESET AT
END.OF BREAKPOINT L. CW ADDRESS.
DISTRIBUTOR WHEN HESITATION
CYCLE. ENTER HESITATION SEQUENCE REQUEST SELECTED.
MICROPROGRAN 2. PERIPHERAL
ADDRESS ON BAD
LETCH AND UPDATE LINES

CONTROL WORDS

ENTER TYPEWRITER
HESJTATION SEQUENCE.

[ ROUTE CHAR 70 STORE

2 CHARACTER GATED W70 DATA
REG/STER & ROUTED 70 TVPEWRITER

VIA 6~7 BIT CONVERTER.

EXIT FROM SEQUENCE.

/
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Iss | 3. TERMINATION OF TRANSFER

WHEN CW COUNT = & S o
SET HOLD
Y74 PE.
SET £ENOD.
TN
N
BRIMIE BIT O RAISE INTERRUPT RESET START.
OF RESPONSE l
ENTER EXECUTIVE — DELAY
EXECUTIVE TAKES STOP MOTOR
APPROPRIATE ACTION.
() |8) 1/~

NORMAL TERMINATION BY OPERATOR PRESSING
ACCEPT OR CANCEL CONSOLE PUSH BUTTONS

RAISE TYPEWRITER INTERRUAT.
INTERRUPT CAUSES ENTRY TO EXECUTIVE.

EXECUTIVE DETERMINES WHO & WHY.

EXECUTIVE SENDS STOP COMMAND
a7 x /2
B/T 1 0F X=/1 =S8STOP.

-
N

@)1ntarnational Computers Limited 1969 Printed in Great Britain by ICL Printing Services Letchworth £ 70 35/6 rorM8/133/8(2.69)
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%;@m é%ﬁﬁvg 1904A WMODULE 4. S%@@% 7, 8
vgl]

s [6/0 OF MIL SHIFT NEWLINE CHAR. (%77)

WEW LINE 1S NORMALLY A DELTA SHIFT CHAR (#32) &
THEREFORE 2 CHARS WOULD BE SENT FROM STORE 70
OBTAIN THIS ACTION. THE TVPEWRITER CONTROL LOGIC /$

%%gﬂ’f@ HOWEVER 70 RECOGNISE # 77 AS A NEWLINE

% 77 SENT FROK STORE.

[
L]

¢
HESITATION SEQUENCE
NORMAL UNTIL @

HESITATION LOGIC CONVERTS

# 77 70 #32 & LOADS 70 DATA
BUEFER. 0%?47& & SHIFT ARE

DELTA. ——t # 32
SET NL. |
L :‘// :
CONDITION 6~7 BIT JNHIBIT SETTING
CONVERTER (WITH DELTA) OF HES. REQ. STAT.

TO GIVEN CARRIAGE RETURN
7 BIT CODE (0001101) 70
TYPEWRITER.

|

B E TIME.
o
EXIT (8 )70 SHEET

(.JInternational Computers Limited 1969 Printed in Great Britain by ICL Printing Services Letchworth ET@ 35/7 FORM 8/133/8B(2 69)
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O/P OF NIL SHIFT NEWLINE CHAR. (% 77) (CONT.)

enTRY (B) FROM SHEET

DISTRIBUTOR ALLOWED 2%° CVCLE.

P11 TIHME

RESET N.L.

|

ALLOW SETTING — REMOVE N.L. CONDIT/ONING
OF HES. PEQ AT ON 6 ~7 BIT CONVERTER
NEXT B[ TIME . (CONDITIONED BY DELTA ONLY)

THIS ALLOWS LINE FEED 7 BIT
CODE TO TYPEWRITER.
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Iss

f MULTIPLY

Computer method very similar to normel pencil and paper method.

de,
0101 MCD
i1 MPR Note, P.P. kept in correct

0101 P.P.1. perspective to bit of M.P.R.
0101 P.Pe2.

0000 P.P.3.

0000 P.P.ke.

0001111 Pinal Product = Sum of P.P.

The computer method varies in one basic aspect, the partial products are
summed as the multiply prooceeda.

de.
0101 0011

0000 (Initial product = 0). -
0101 | Add ¥CD & Shift P.P.
0101
0010 |1

0101
Note.

0111
0011 h1 SHIFT keeps sum of
SHIFT P.P. P.Ps in corrset

0000
perspeotive to M.C.B.

0011

0001 [111

Rule:~= Test each bit of MPR
=9 =~ Add MCD & SHIFT P.P.
=o - SHIH P.P.

©1nternational Computers Limited 1969 Printed 1n Great Britain by ICL Printing Services Letchworth E?‘D 35‘/9 FORM 8/133/B.2 69!
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USE OF REGISTERS,
INITIAL CONTENTS
A B P o N
MCD 4] MPR 6T=a2)
(:\ Test L.S.
4 Agtion bit of
KoPsRo
If=1, Add MCD in A
to Sum of P.P. in B
& Shift B2P one place
right, P.P., expands into P as
M.P.,R. is shifted out.
After 24 shifts Final Products conteined in B & P,
FINAL CONTENTS,
A B P N
MCD PRO g{puct 8
O) l 1
X X+1
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DIVIDE.
Use 1904 Division notes to explaiil principle,
USE OF REGISTERS
. A B P N
DVR DIV DEND C=24
Agtion,
1 Test DVR & DVD or P.R. signs.
If equal, subtract DVR from DVD or P.R.
If unequal, Add DVR to DVD or P.R.
2, Test Sign of Arithmetic result against DVR sign, if equal set
24 ¢o Quotient.
C« 30 Shift B & P left one place, Quotient Bit set to Pf.
- &o After 2L Shifts division complete with Quotient in P & Remainder
in B, ‘
FINAL CONTENTS,
A B P K
DVR REMAINDER | | QUOTIENT J
X X+1
(O
%
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International
O4A MODULE 4.
" Computers 1904 : Sheet o .-
| Limited POWER SUPPLY UNIT
Iss
/
A.C. NEON
AC Ces ] 36 1P |34 7;
oV | SWITCH | CB|FANS
CONTROL ETE] cB sroae
set() sor @—zw FUSE ce JconTed
| A v
. | METER
PANEL wr©® © O |
AMPS  VOLTS :
O SELECTOR
34
PRESENT HEONS
+5v +5v +5v -10v +24v
SLAVE MASTER SLAVE
POWER 1.:
SUPPLY ;
UNITS
R 1 MARGINAL | .
W, MMNS@) @"‘/ CHECK MAms©
1@ @’—‘Mmm&omu
10
Fs2) S<—5v SET
3
Fs3 |F DETAIL DETAIL uses P26 | | Fs4
3 AS AS INSTEAD OF
BEFORE BEFORE cP33
FILTERS [AND FANS
./
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Consisto of 3 Units.

1o +5v <« Bapic Loglic Supply
26 +&8fw e« Typewriter
36 -i0v <« Hybrid Cots & Interface supply. -~

Derived from a HMABTER UNIT & 2 SLAVE UNITS.

Hopter / Slove  Relationshdp.

Main BUSBAR sensing performed by Mester. The master has a stabilised
Reference Voltago. The Reguleted ofp of the Mester is used as a Refereneo
voltege for the Slave Unite.

A8 BUSBAR voliaege varies, the Mester will compensate eltering the
Reforence to the slaves correcting their o/pe.
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+5v

International
. Computers Sheet 9.3
Limited '
Iss
/

= MASTER / SLAVE  LINKING.

PIN M - Sense for MASTER from +5v BUSBAR

PIN P -~ Senase for SLAVES, teken  from PIN A,
%Which is equivalent to their own o/p.

PINS E3L - Common Reference (0V) ; linked to PIN E on SLAVE UNITS
from E & Lon MASTER,

BC - Linked on MASTER only. Provides Reference voltage by
linking REF IN T0 REP OUT.

AZK = On MASTER. Linked to B on SLAVES to provide SLAVES
REFERENCE VOLTAGE from MASTERS +5v STABILISED 0/P.

J&F - Cerry +5vto +5v UNDER VOLTAGE PROTECTION CCT in - 10w SUPPLY,
Inhibits drive to - 10v zeries regulator in event of +5v
failure.

N = NHot ccxinected.
H - Pin H on MASTER & SLAVES interconnected. INT. SCR GATE

connection fires S.C.Rs in all units if any one fires,
EXT SCR GATE O/P fires SCR aoross +5v o/pe

“)1nternational Computers Limited 1969 Printed in Great Britain by ICL Printing Services Letchworth E"D 3;24 FORM 8/133/B(2.69)
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HS{=L

VT34 = Series Reguletor Trensistors

Tagh pair gives two equivalent o/ps ;
eno & + 5v BUSBAR, the other for

Intornal wose. L

1. Hapter
Provides Referencc voltege for slaves.
(vie SKB pins A & K ¢o SKT3 pin B on Slaves)

2, S[loves
Prmviﬁaa gense for slaves.
(Pin A = Pin D)

Cot BExtornal to CP33  HS1=d4

Vi, 2& 3. Epitter Follower driven by VI1 in CP3J.
V11 drives HS1#&2
VT2 drives HS3&l

RV = Marginel Voltage Adjust used to set of/p 10% below nominal
for Test Purposes.

W2 <« Normel Voltoge Adjust.
RV <« 8ets level at whioh overload cet to operate

DZ1 < Pinal stege of refersmce stabilisetion on Master -~
not used on Slaves,
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HajJor Coemponents.
VT4
VT2
N VT3
)
~ V1L
SR1
, e
®
-

CP33 (+5v STABILISER)

Drive to Series Regulator (via Emitter Follower).
Normal feedbask osntrol to VT1
Current Souree

Overloed drive to VI1. Set to ocut in when surge ourrent
results in VI2 giving insufficient drive to VI,
Inereasss ourrant through Series Regulator,

Internal S.C.R., When fired cuts off drive to VT1 &
henge to Serles Regulator,
SR1 48 fired by OVERVOLTAGE PROTECTICN CCT.

overvoltage Proteotion Cirocuit. If +5v goes too high,
Bage B of VT6 goes high (Base A = Reference) switohing
on VI7. Amplified through VI7,8 & 9; this fires SR1
and SCR1 (5030229,3W2),

Normal condition = VI7, 8 & 9- OFF,
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International 1904A MODULE 4 No. BB006
. Computers : Sheet 9.9
- Limited : :
',SS POWER ON/OFF SEQUENCE
BUTT. 0.K. (4)
POWER ON
PRESS START
VIA LOCAL/REMOTE
REMOTE RL6(OFF ) DEENERGISED
STOP
THERMOSTAESR - /- CIRCUIT BREAKERS O.K.
‘x) OCK.
LOCAL STOP
CALL RL4 (START)
f T 1
81 s2 S3 g4
SELF HOLD
PRIME PRIME CONTACT
RLT & 3 RL2
(2)
N
‘
. CALL CONTACTOR CALL TIMER 2 CALL TIMER 1
\ 1 »
1 SEC DELAY
CALL CONTACTOR
2
10 SEC
DELAY
L )]
N
3 @ SUPPLY -
TO P.S.Use , AA
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international No. BB0OS
Computers 1904A MODULE 4. Sheet 9.10 -
Limited
Iss
/.
|
f { | )
21 z2 23 24
SELF HOLD RELEASE
TEST D.Ce CONTACT 'FREEZE' I
SUPPLIES (2) IF D.C. | |
PRESENT 0.K.
¢
CALL RL3
(c) CALL RL7
(M)
ALLOW MONITOR
LaMP
SUPPLY
c1 c2 c3 c4 ,
RELEASE
HOLD HOLD'C! ' STOP"
*ZV(WITH *S') & INHIBIT o (5)
CALL RL5 LIGHT USEFUL FOR BUTT. O.K. oW
- (1) READY '"OFF' SEQUENCE Abwcmcxs
LAMPS
[} ) )
I1 '.:'2 13 14
SELF :
0/C 10 SEC HOLD REMOVE
TIMER .°. RESET PERMANENT
FUR OFF SEQUEKCE. "CCMPINT" & CONNECT TO ‘
CHARGE/HOLD BUTTON.
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"\ Computers
~ Limited

1904A MODULE 4.

No. BB006

Sheet 9.11

Iss

..
POWER OFF

PRESS STOP (3)

V

DE~-ENERGISE RL6
(OFF)

3

DE-ENERGISE RL5
(1)

INHIBIT I
START BUTTON

START 10 SEC
TIMER

I
10 SEC DELAY (2)

1
I3
FURCE
CCMPINT

Generates HOLD
condition

DE«ENERGISE RL3
(e)

c4

M , | (2)

DE-ENERGISE

P.S.U's.

<~

DE-ENERGISE RLT

(M)

( ==y INHIBIT MONITOR (2)
C2. LAMP SUPPLY

STOP CLOCKS (5) DE-ENERGISE RL2 (4)

CONTACTORS 1 & 2 (2)

REMOVE POWER TO

(5)
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USE OF TEST MANUAL INDEX

1. To obtain am INDEX if required.
The program FHSTEL may be used to output on a L.P. the programs
contained on an Engineers Library Tape (PROGRAM ELIB) in:-
‘a) ALPHABETIC order

b) NUMERIC order.

2., The Test Manval refers to programs by & numbering system.

M.G3.NN ., VW ,.P

M e Mechine(s) on which programs will run.
G8 « Program Group .) Form program
NN = No. within group) number.
V¥ « Version No.
P = State of proving (may not be present in manual).
Ed.

6 01.52 T -« State of Proving
1904E Version No.
upwards __—

Program No.

in Test Manuel

See INFORMATION SHEET obtained using ZFACOO for full details.
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Epm eggers 19044 MODULE 4. Sheet 10.2 -
imi | « -
Is$
/| DiroRMATION WOTICE SYSTEM

furpose

To provide a system of Program error reporting and amendments to Test
Program Manual.

Methed

Each notice is contained in an object program as data to be printed.
Programs are currently in the series:-

AP@P onwards. A
Information obtained by Finding the desired program.
Agtion

EG.  FIFFASIUAELID.

The program AZP@ is found, loaded to store and entered automatically.
On completion it generates the message:-

PLEFABPIALELIB and deletes ZAAZRY

The seme  ®otiem occurs for this program and remainder until last notice
is output. .

Note: To o/p & single notice.

ABE6

FLEAAGPEAAEL 1B

on completion of o/p

FIAYAZP7PELIB is issued and A$ACO6 deleted.
To terminate search for F##A007,DEAFELIB.

&
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. International _ No. BB006
E%T eléters 1904A MODULE 4. Sheet 10.3

Iss
/. NAME ZZCORE

TEST W Noo. 003050000

PURFOSE

To provide, in conjunction with other test programs, more complete
confidence checks on the system.

ACTION

The progrem expanis and/or contracts its core allocation, thereby moving
progrems above it up and down the remaining store.

~ Note: Test progs must be loaded after #ACORE and be in a running condition.
OPERATING INSTRUCTIONS

1. F1ACORBAELIB.

2. Sot Word g = to multiple of 128

AL#£CORE § 512
Bach ehange in core size will be equal to 512 words.

3, Entry Pointas:-
GOs%# CORE N

Ne=20 « Increases store size by set amount until all free core used
and restarts from minimum allocation.

N2l = Commences at maximum and eontracts to minimum.
. Ne22 - Combination of 20 and 21.

To operate successfully the program requires a peripheral,

If S¥W. =@, program reserves a LP.

1f none available a scratch tape is requested and M.T. will be used.
If SW. #0 program suspended after core size change and must be

restarted by GOpS/CORE.
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international * NO. BBOO6

Computers 19044 MODULE 4. ~ Sheet 0.1 /
Limited
';? NAME A#FLIT (FUNCTIONAL & LOGICAL INSTRUCTIONS TEST).

TEST PROG No. 601.52.00
PURFOSE

To provide a basic processor and store confidencs test with diagnostic
fecilities on machines 1904E upwards.

OPERATING INSTRUCTIONS

Sot S.W. to following value if required:s

ON #A4FLIT § - Dont test F.P.U.
1 « Display nsme of each reutine at its exit. ~
2 « Loop on failures. N
Entry Pointa:-
@0 FFLIT 20 = 1904A, 1907, 1905F.
21 - 1906, 1904E, 1904F with Extracode F.P.
22 -« 1905E. '
23 - 1906A (Switch @ must be ON because of Ext. Precision F.P.U.).
ERROR mesnages - See FLIT manual.
Exceptions for yFLIT

1. JUMN = where n is the starting address of the last successfully
entered routine.

2. After a failure in X2 the program does not halt.
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International No. BB0O6
Limited

ES:

/.| HAME ZZENGL.

TEST PROG Moo 0720119903
PURPOSE -

l. To erecato or update an Engineers Library tape (PROGRAM ELIB) listing
now veraicm om L.P.

2, To list conmtents of an oxisting PROGRAM ELIB on L.P.

HETHOD

Steoring lines aro punched on cards or P.T. to control each run of ENGL.
For full description of steering lines see TEST PROG MANUAL.

Eg 1) To copy current PROGRAM ELIB tape.

B/6 NI Typo of Bootstrap
e NI Copy fwem eurrent position to End
B KL Ind of Stesring lines

2) 7o 2dd FHEUPL -after $%4CORE on current PROGRAM ELIB.

Hote: Prog namog must be in full 12 char format

[ e

C/COREZY 358300 ag shown in T.P. manual.
P/DUPLG720601F
c

E
If Bteering lines from cards then one line per card.

WTING INSTRUCTIONS

. Croate a Scratch Tape (See ZZXQMY for details).
2o Lload steering lines om appropriate device.

5o  Ensure Program Elib and Scratch Tapo on lina.

4, Entry Points:-
GOXAENGL N

N =20 = Steering lines and programs to be added on P.T.

N=21 = As above but cards.

Listing of mew vorsien automatic in above cases.

N =22 < List current Progrem Elib tape (Steps 1 and 2 not required
and omly Program Elib required on line).

N = 29 < Abandon current ru. '
For full details of ERROR messages etc. see T.P. Manual.
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1904A MODULI 4. Sheet 10.6

s
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/. NAMB

TEST PROG Moo

RS TR SE e ysS

PURPOSE
To test Hardwsre

1., GO#A4FPU2 20

2o After error

Yormats

#Fma.
001.04.00

Floating Point Unit.

OPERATING INSTRUCTIONS

« Start Test.

a) GOUELFPU2 or GORMEFPU2 21 ~ repeat failed instruction before
continuing test.

b) QOE#FPU2 22 - Continue test without repeating failed instruction.
¢) GOZLAFPU2 23 - Output details of failed instruction.

—_— A) After initial ervor

@GP Addr

ist and

- Address of 1lst instruction in Group

ANS - Actual Answer (Double Length).

B) After G0O823
Ingtruction

2nd Operands

Expected resulta.

For complete facilities see T.P. Manual.
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1

NAME FSELBRY
TEST PROG No. 072.01.03
PURPOSE

To take objoot or Exocutive wmodo programs from & LIBRARY tape and punch
them out on paper tape or cards.

YETHOD

Steering lincs are punchod to control each run of the program.

18RY reads in tho stoering linos and oponsg PROGRAM ELIB unless otherwise
specified.

Progromse are thon punched out on desired medium.

Seo P.P, manual for full steering line detalls.

OPERATING INSTRUGTIONS

1, load eppropriate library tape.
2. Leood 8toering lines te P.T.R. or C.R.

3. GOLABERY 20 for P.To
or 21 for Cardm.

b, tnon first progrom punched the following message is output:

#741LBRY DISPLAY : LOAD O/P ON READER
ﬁ%%EERY UNIT n FIX.

This is the invitation to load the punched program for cheeking.
If 0.K. mossage of/p will be

A4 ERY DISPLAY ¢ name CHECKED OK
When all programs punched and checked the following message is output:

END OF RUN.

Se® T.P, Manual for full detalils of:-

1., Error megsaged.
2. Rostart procedures.
3. Abandomment.
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TEST FPOG Noo

PURPOSE

Qo e KULTIPLY

To test omeh of the large orders using variable operands

DIVIDE NORMALISE
DEC BIR MOVE (126)
BIN DEC SUM (127)
OPERATING INSTRUCTIONS
1., Load program.
2. Dnter program at losation determined by order to be tested (See T.P,
Hauual for d@tﬁlﬂ)u
ERRORS
1f orrer, mossage of/p will be:i-
Z£I0HS: HALTED := XY
where XY indicatee function in error
(500 T.P. Manual for details).

## 10HS

001.10.00

SEIFTS (LOG & ARITH)

N
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/. NAME HesT
LEIB Hoo ¢813 (For 1904A)
JEST PROS Moo  €0O33402 (For 1S0%A)
To provide o @wy@&&%@m&% Storo test.
METHOD
The progron oesupics an area in store (D to D+¥3777) and tests the
. repaindeyr of Store around this arsa vorking forvarde and beckwards.
_ Four pabtosns aro used in tho teoats (soe T.P Manual for detail).
Thore are 18 subtests forudng a ecyele. When a cycle of tests is
esmplote, the program coplos iteelf °LO0D locations up the store and
gteprto agada.
QPERATINA IHSTRUGTIONS
1. Load Progran ueiog FRZ & CREST routino.
2. EOW MANY ¥? O/P on conenlo.
3, ‘Typo encwer (EG. 32, 64 or 96 as appropriate.
Bagle ofp noocege in formatie
i B T2 A _ _ _ v ____ R____

)

: Pattozrn Ne. Tost Noo Yritten Pattern
Poruards er Falled Fattarn Read
baskwards location
thro? Storo address

OTHER FACILITIES

See T.P, Manual,
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E%ﬁ;%%?@m 1904A MODULE 4. Sheet 10.10

[ESH
{ NAME BAGT

LIB Ho. 9575

TEST PHOG Moo 6012202

PURPOSE

To moasure the character data transfer rate on the 1904E and 190kA P.A.C.

By voing °TEST HES® gwiteh the S.H.C. may also be tested.

STRUCTIONS

1. Load program using FRZ & CREST routine (Timer inhibited).
2. Timer ON & P.A.C. elock to RUN.
3, Activabo desired °*R' line.

L, Pross Fl er F2 buttons as required by program.

Tndividual buffers may be tested or several buffers may be tested
cimulbanoously.

For labol of expested resulte and restart procedure see T.P. Manual.
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E..imitped /

Iss

/. NAME PMEX

AVAILABLE ON PAPER TAPE

PURPOSE
To output on the line printer a POST MORTEM of EXECUTIVE. (E6BM)

PROCEDURE ;
See notes attached to "Loading Facilities for MKS EXECUTIVE.
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Cfomput@gg 1904A MODULE 4. Sheet 10.12
Limited

Iss

NAME

tape

1.

2,

3o

b,

OPERATING INSTRUCTIONS

#ZSENG (Sort Eng. Lib. Tape)

TEST PROG No. 072.07 .01

PURPOSE
To copy en Engineers Library (PROGRAM ELIB tape) putting programs on the

into the order specified on steering lines input by P.T. or cards.

Docide on desired erder or programs and punch up steering lines on
dogirod modium.

(See T.P. Menual for deteils)

(of steering line format )

Load steering lines to reader and put desired Mag. Tapes on line,
Enter program at:-

loen 20 - steering lines on P.T.
21 - " 11} 11 Cardﬂo

To abandon run enter at any time at loen 29.
The mew version is ldsted in the same way as ZZENGL.
See T.P. Manual for error recovery procedure.

Lo

Example of steoring lines

A progrem tape has 40O programs. It is required to place 294 after
129 and 308 after 221 (use AZENGL listing to obtain Numbers)

MTIN = PROGRAM ELIB / REEL No. / GEN No.
Mandatory Both optional, assumed
@ if omitted. Describes
input tape
MTOU w IDOCOEROUoIXR/YYYY/szne

Opticmal - Describes tape to be used for o/Pps
If omitted, & scratch will be opened.

MIRN = . /s00ex/1111

Optional ~ Name to be given to new tape.
1f omitted assumes i/p tape name with GEN No.+l

 Jinternational Computers Limite
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Iss
I AVOQ
: 1« 129 (Note: Switeh @ unset results in
294 unlisted programs being copled to
130 - 221 nevw tape).
308
3
Humbering must always begin with 1, since XAZELIB must be the first
program on tape.
()
)
(
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Computers 19044 _MODULE 4. Sheet 10.14 %
Limited |
(5
ST Z£STEL.

TEST PROG Noe.  072.16.03

PURPOSE

To sort the descriptions of programs on the Engineers Library using the
description in each progrems Information block (see #FENGL descriptiea

in T.P. Manuael for detail) into:-
1. Alphabetic order (Prog Names)
2. Numeric erder (Prog No'e)

Fomat M.BBOM.W.P

Prog No | Versdon State of
Ho proving

M/e
Type

Useful to provide a T.P. Manual Index.

OPERATING INSTRUCTIONS

" mo obtain a single copy of sorted descriptions on Line Printer

GOZISTEL 22 = Numeric Sort
GOZALSTEL 23 = Alphabetic Sort

To abandon Pun

GOF&Z8TEL 29

For & full description of all other gacilities offered see T.P. Manuale

—
v N
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NAME

a)
b)
¢)

a)

a)

b)
)
d)
e)

£)

PURROSE

OPERATING INSTRUCTIONS

QY

REFERINCE LIBRARY SPECIFICATICNS MANUAL (TP4011)

To writo a SCRATCH labol to tape with Soriel No. if a Virgin tape.

l, To relabol a tape which has a valid hoader.

Load Tape to a desk.

GLAEAXQMY » O whore n = Deek Umit No.

COSZXQMY 20 Start program.

The emisting lubel ig read and vords l-7 are o/p on console:-
OFAfQMY ; DISPLAY - HR®TSN/NAME/RSN/FGN/XRP

(See T.P.4011 for full details).

GOALIOMY 21 - Mrite Scratch Label Meseage on sonsole if 0.K.
OFAXQMY 3 HALTED m SCRATCH

1# road only roquired Unit n may be closed by GOF XGHY
2. To labol a Virgin tape.

A pteering tape containing the serial number(s) must be punched
on P.T. or sardg.

Pormat
KHo's may be Deec or Octal, the latter preceded by an *
EG Two virgin tapes to be labelled with serial no's 8 & °11

E:;T_o Cards

8L 8  (Cols 1)
®11NL °1l  (Cols 1-3)
seesNy sees (Colg lob)

No. Range = Degimal 7 digits
Octal 8 digits.

Load Virgin Tape(s).
load Steoring Tape.
GlAIXQMY n @ n = Deck Unit No.

GOLZXMY 28 - Steering lines om PT
29 = ] " " Cards.
Seleeted taps is labslled, if OK message o/p will be:-

O55%EMY; HALTED:- N LABELLED.

1# more tapes to be labelled on Same run, re-enter Sequence at (d)

When Terminmtor read, program halts with:-
OZAZXQMY; HALTED:- OK
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/. NAME TYA
LIB No. 1201
TEST PROG No. 012,01.02
PURPOSE
To Test correct functioming of all Console Typewriter interrupts and
that mesmages may input and output.
ENVIRONMENT
TYA is an EXECUTIVE MODE program which is loaded uesing FREEZE & CREST o
routine. A b

OPERATING INSTRUCTIONS

To astart the program press any Console Push button. The program outputs
the name of the button pressed.

i.@. Press INPUT, program outputs IN. After méssage output, INPUT lamp

iz 1it and & measage may be input. Message to be terminated with a

NEWLINE operation. The message will output continuously until a console
pushbutton is pressed.

Input may be terminated by pressing a console pushbutton. 0
Ticker must be inhibited.

For fuller deteils see Test Program Details.
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N

NAME FERTPD

TEST PRCG oo NOT IN MANUAL .

PURPOSE
To provide a very stringemt Hardware F.P.U. test.

OPEBATING INSTRUCTIONS
GOAZRFPD 27 to obtain full driving instruetions on Line Printer.
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1.

1.1

1.2

1.3

1.4

E6BM EXECUTIVE

Some general facts

Purpose of Executive.

a) To implement extracodes,

b) To control peripherals via B-Line Interrupt System.
¢) To communicate with operator.

d) To *'Time-share’ object programs.

Use of core.
Datum Datum Datum

Abazolute

Prog| Free
Exocutive Prog 1 | Prog 2 3 Core

©0 @ =
© O @

Conteont of Executive Aroa.

a) Hesitation Control Worda.
b) Tables, in two major groups:-

i) Concerned with programs.
ii) " %  peripherals.

¢) Sub-routines.
d) Main coding, with two entry points:-

°20 Involuntary entry.
*40 Voluntary entry.

Format of Executive on arrival.

Bootstrap.

Compiler.

Codeword List.

Executive in ‘packages’.

Note that lines in some packages may over-write lines in
packages - or ®TRED" on.

Top of Core
Arcas

previocus
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). E6BM Executive

Genersl facts (comt)

L Pa_____(B) Top
* of cote
{ '
g, o) 220000
L.p.‘—"'(l’) 1)
EXEC :
PM6X l"‘_‘

2.0 A gggggm£29k at Executive

2 major entries:-
1) Voluntery (Extracode) at *40;~ 'VOL's
2) Involuntary at *20:- 'PERI'.

2.1 Voluntary entry. See Diagram l.

General notes.

2.1.1 Before creating *40, hardware has
X F M N in sbsolute location 2
N(¥) in " " 1.
In both cases, N(M) is relative.
2.1.2 VOLJ is a table of pranch orders,
GROUP as & modifier.

2.1.3 TIME is the time-sharing routine,

priority sequenceg

1.5 Format of Post-mortem, and obtaining print.

the priority list containing a 2-word entry for sach member in

Note the 3 states a program may be in:=-

(1) Routine et *377 moves 512
words up. :

(2) Load PM6X by Freeze & Crest .

(3) 18t 2 peges of Exec printed.

(4) PM6X and bulk of Exec
printed, also object
program(s) .

-
(5) Top of core area(s) printed. .~

stored (’*

accessed by FO23 (OBEY) using

which searches through PLST,
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7' | YOLUNTARY ENTRY TO E68M  ( GREATLY SIMPLIFIED) DIAG. {
| % 40
vOL DETERMINE FUNCTION
voLJ $5 +9
* ’ [6/7 ]
Gro7 | | F/29, FI3I l l GI57 APPROPRIATE
TEST DESIRED v— | REPX oUT
- ROUTINE ILLE PNUS. INE
FpP FOR ILLEGAL CHECK
| ACC EFLOATING SUSPEND PROGRAM ng;zw- *
POINT PE APPROPRIAT </
, TYPE € MESS& LIMITS Ok CAN PROGRAM
WO YES
h ANAL,
coLT
A | cHECK
CONTROL
AREA
FACTS
oK
[N@YES
PBCK
- PERIPHERAL
( /) ausy
NG LYES
_ ¥
GI5 T STTR STIMm
INITIATE TRANSFER 'sPOUT’ & SUSPEND
— ]
R
TIME
PERI NONE EXAMINE PRIORITY LIST
FOUND FOR ACTIVE PROGRAM
| FOUND
V¥ £
PREN
ENTER OBJECT PROGRAM
¥ DETAILS OF GO7 8 G/3
YARY ACCORDING TO
FR HARDWARE FITTED

7N
N
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** | INVOLUNTARY ENTRY TO E6BM (GREATLY SIMPLIFIED) DIAG, 2
| PERI XPRI
‘wHO' | LOAD & EXAMINE SR64 4 65 — @ NONE
DETERMINE INTERNAL PERIPHERAL N }
[ l M ' ‘ ”
INTERNAL INT DEVICE INT
\ 4 A4 A
ACNT TICKER ENTER INTERUPT (o
MNTR. MONITOR ROUTINE
VI PER D
RESY. ILLEGAL A PER 2
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BASIC MT EDS
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WHY SENSE STATE OF PERIPHERAL
EOST EDAG
END OF INITIATE CTIN ORCTOT
SUCCESSFUL HANDLE INPUT 1
| TrANSFER mﬁ;”so:? OR OUTPUT -
N GUEVE MESSAGE
INT 2
DESUSPEND
ANY PROGRAM
WAITING
L L

v v 4 o —

oUN FIME
\ NONE FOUND EXAMINE PRIORITY LIST
FOR ACTIVE PROGRAM

+ FOUND

PREN
ENTER OBTECT PROGRAM
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ES6BM Executive

2,1 VolumBary ontry (cont).

a) Suspended - tho reason is indicated in PLST+l.
b) Active - PILST+l = zero.
¢) Running ~ has been entered via F172.

Only one program may be running at one time, but several may be
suspended or active.

2.1.4 PREN is a routine of only 2 imstructions, the second being F172.
2.2 Involuntery entry. Soe Diagram 2,

General notes:= 2.2.1 °20 is created by hardvare.
For each entry to EXEC, all "INTERNAL INTERRUPTS' will be dealt withj
if none of these exist only one peripheral interrupt will be serviced.

20202 If no active progrem is found by TIME, Exec romains in loep,
exemining state of SR64 and 65. Nost likely way out of this
lecop is TICKER interrupt, initiating "Spring-clean" agtion.

3.0 Tables.
3.1 Those concerning programs. (sample)

360101 Useful single word entries

CUMP Current 'main' program number times 2.
CURP Char.2 as CUMP, Char 3 = member number,
PRGN Copy of CURP, used when changing member,

3s1.2 The ‘Progrem Details' group (formerly PROD in EL4BM)
(see page 34 of "Gray's Elegy").
a) DLG Datum, Limit, G Register.
b) TOCA Top of Core Area Address
PMEM  Number (times 16) of Last and highest member

¢) PFOR [Exec. Job No. (representing LOAD, DUMP, etc) with
associated peripheral number.

PLWD Each 3 bits represent a SUB-JOB No; obtained from
PLAN table, indexed according to job. "Cycled"
as gub-jobs are performed.
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E6BM Executive

301.2 (cont)

d)

)

f)

g)
3-;.3

32

psiX  These vary according to EXEC jobe
PSEV  Usually details about a transfer
(e.gs address and count for DUMP).

NAME  Four characters of name.
TRUS Used only for Double Slot Trusteds.

MLST 2 words. Memory 1ist for members.
(F163's and Flag events)

MOMT 2 words Mode memory for members
PLST:= the Priority list
Has a 2-word entry for each member, If member is active, 2nd

word is zero (see 2.1.3)
Note current terminology:-

old Current
Main program Member O
Sub=-progrem 1 L §
" " 2 " 2
etc.

Simplification of member system.

Members of a program have same datum, limit, peripherals. Each A
vappears' to have its own accumulators, and may have different &
priority. The member system overcomes the disadvantage of having
only 8 acocumulators when using many sub-routines.

Member 7 of & program is a Pseudo member created for Exec action
concerning prografi.

Tables concerning peripherals.

These are in two groups,

a) indexed by internal Type number.
b) " " " device number.

Conversion tables are needed to convert external to internal numbers.

(
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Note

L6BM Bxecutive

302 (cOnt)

a) TTBL - Externsl Type to Internal Type.
Result is "ecompacted" number sequence, starting
at 1 (therefore ¢ means 'no peripheral on site’.)

b) PTBL. - External device (socket) to Internal number
Includes Typewriter, Mag Tape Channels and EDS Controls.

¢) OTBL - External device (Operaters No). Includes decks and
transports.

Tables indexed by Type.
a) PERC Count of peripherals of this type
b) HERS Internal device number of first
These two will be used to control the search through

device tables.

e¢) ANAL Branch table to appropriate analysis routine.

Tables indexed by device number.
a) PERD Interrupt Routine Address.
b) PRDA Allocation of peripheral (Program & unit number)

Peripherals may be allocated to progrem in 3 ways.

i) Request block ) .

11) GIVE message ) static allocation

1ii) F156 in conjunction with F151 ) dynamic allocation.
© or Open and Close Mode ¥157 )

¢) PRIW External number, qualifier and general transfer
information,

d) PRDX "Busy" word. Zero if peripheral not Susy.
e) PRDY Program using, or waiting for, device.
f) PRDZ Opsrators number, and properties.

g) CWSA For typewriter, controls cyclic mesmage buffer
For other devices, address of current tranafer.

h) CWSC Count of current transfer.

i) CCS _Conmtre) Code, qualifiers, modes.
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