FACTS FOR ENGINEERS

The is a small, medium speed, digital computer flexible in
application and economical to run. It need be switched on
only when required for work, and is immediately available.

The machine is contained in a single cabinet 4 ft 8 in. high
by 5ft 6in. wide by 11t 4in. deep (144 <168 41 cm.), weigh-
ing about 5} cwt (280kg). This cabinet is fitted with double
doors at front and rear, and contains the entire control and
arithmetic logic, the store and the power supply units, The
power required by the basic machine with paper tape input
and output equipment is less than one kilowatt, obtained from
a single-phase 50 or 60 c.p.s. supply. Due to the low power
consumption no special ventilation is necessary.

The is a solid-state computer, and printed wiring has
been used extensively in its construction. All plug and sock-
et connections have gold plated contacts.

One word is read from the store or written into it in parallel,
the time taken being one digit period, i.e. 6 microseconds,
The logic is serial and so designed that the current instruc-
tion, the number in the accumulator and the address of the
next instruction circulate within a single Operation Register
of 120 digits length. During each cycle time (except in multi-
plication and division) the instruction and the other operand
are successively copied from the store into the operation
register, and either one operand or the result is stored after
the function specified has been performed. Facilities are also
provided for double-length working in multiplication and
division.

The element which forms the basis of the complete logic
design depends for its operation upon the rectangular
hysteresis characteristic of ferrites, small toroidal wound
cores of the material being used. Similar cores, threaded on
wires and arranged in a 64 - 64 matrix, are used in the store to
contain the same digit position of each of the 4096 locations,
There are altogether 40 such matrix planes in the store. Core
selection in each matrix is by a simple coincident current
technique. Reading is inherently destructive, so that data
to be retained in the store must be rewritten.



FACTS FOR PROGRAMMERS

Five-hole paper tape is used as the input and output medium
for the basic 803, being read by the Elliott High-Speed
Tape Reader at speeds up to 140 characters per second, or
more in special cases, and punched on the Creed HS 25 Punch
at up to 256 characters per second. Additional equipment is
available to employ other input and output media, such as
punched cards or 35 mm magnetic film.

The machine contains a set of fixed instructions by which a
simple tape code may be read, The more elaborate input
routines are read in by these fixed instructions as a pre-
liminary to the input of programmes and data for particular
tasks.

Fixed-point binary representation is standard, numbers
being held in the range -1 < x - + 1, with two's complement
notation for negative numbers, Additional equipment is
available for direct floating-point computation, without
recourse to special subroutines.

A 39-hit serial word is used in the control and arithmetic
parts of the machine, a 40th bit being included as a parity
check in the 4096-word immediate access parallel store.
Two single-address instructions occupy one word. By means of
a single B-digit placed between the two Instructions, the
second instruction may be modified without loss of speed by
adding to it the content of the location specified in the address
portion of the first, wherever this location may be. Any
instruction other than one specifying multiplication or divi-
sion may be completely extracted, decoded and obeyed in
one cycle time of 0.72 milliseconds. Multiplication and
division take up to 28-5 milliseconds,

The keyboard of the basic machine carries three control
keys and a number generator. The control keys enable the
operator to start the machine, to cause it tostopinaccordance
with certain conditions, and to bring it under manual control.
The number generator may be used as an input channel, as a
source of Instructions external to the store, as a set of
programme switches, or as a method of selectively stopping
the 803. A loudspeaker, driven from one of the control signals,
is also provided. which indicates to the practised ear the
progress of a computation,
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FACTS FOR USERS OF THE 803 ELECTRONIC DIGITAL COMPUTER

INSTRUCTION CODE 803 TELECODE
The contents of the accumulator and specified location are Tape Cha
termed a {(or CiA)) and n {or C(N) ). a g 3 i e
termed a i e HR LR L)) perfo?rla% o indicate these Punching  Binary Decimal  Figure Shift Letter Shift
Function a’ n Function a n’ ' A0 0 bl
gl; a n g} a a + 0| 00001 1 1 A
a n a -a .
02 e i 22 a ] o | 00010 2 2 B
03 a&n n 23 a a&n o0 00011 3 : c
e ain n 24 a ain
05 a n n 25 a a-n - o . . i
06 0 n o8 a 0 00 00101 5 8 E
o7 n-a n 27 a n-a o0 00110 G r
1? n a gl} n n -nnnl 00111 i 7 (e}
n a n n :
12 ol Y 32 N Al 0 01000 8 B H
13 a&n a 33 n a&n a0 01001 9 ' 1
14 a'n a H n a'n . |
A I "
16 0 n a6 n o : K
17 n a a a7 n n a 00 01100 12 I
Function Operation - y
, Transfer unconditionally. 000 onm 13 - M
41, 46 Transfer if C(A) negative, 0-00 01110 14 N
42, 46 Transfer If C(A) zero. o-a0n | 01111 15 .
43, 47 Transfer if overflow indicator set and clear 3 s
overflow indicator, o 10000 18 0 P
(40-43 transfer to the first instruction of a patr and o+ o 10001 17
44-47 transfer to the second instruction.) ¢ Q
50 Halve, double-length. .0 0 e . . .
51 Right shift CtA). Clear aux. register, Q- "‘"! 10011 19 3 8
52 Multiply (double-length product). 0 -0 10100 20 ? T
53 Mg&ilggr (single-length product). Clear aux. 0 -a0 10101 2 5 U
51 Double, double-length. o -00 10110 29 ] v
56 Double CtA). Clear aux. register, o 0o 10111 23 )
56 Divide (double-length dividend. single-length | Lo
quotient). Clear aux. register. |00 11000 24 “ X
57 Read aux. register, loa- o | 11001 25 9 Y
70 Read number generator. 00 0 | 11010 28 ! 7z
7 C:&““"}é- 00- 00 11011 27 fs
72 Channel 2.
73 Write the address of this instruction, co-0 11100 b sp
T4 Punch specified character on Channel 1. . ' .
75 Channel 2. S i o e
78 Channel 2. 00-00 . 0 I
7 Channel 2. | 00000 | 111.1 31 Is




FACTS FOR USERS OF THE 803 ELECTRONIC DIGITAL COMPUTER

POWERS OF 2 IN DECIMAL MULTIPLES OF 84
b n 2 The purpose of this table is to assist in the set.t.ln%ol‘ binary
addresses on the number generator keys. Select the highest
2 ! 8 multiple of 64 less Lhan the required address and set the six most
4 2 -25 significant address keys to the binary equivalent of the cor-
8 3 128 responding factor. Set the six least signiticant address keys
16 4 -D&2b to the binary equivalent of the residue (required address minus
32 3 031 25 highest multiple} which is taken from the column of factors.
. Binary Binary
?gg g :% % %gﬁ Factor equivalent Mulliple Faclor equivalent Multiple
1024 10 -000 078 582 & 1 000001 64 33 100001 2112
% % {% % m ﬁé gﬁ 2 000010 128 34 100010 2176
3198 13 e imimtam. 3 000011 162 35 100011 2240
16 384 14 -000 061 035 156 25 1 000100 25¢ 36 100100 2304
32 768 15 -000 030 517 578 125 5 000101 320 37 100101 2368
B om 15 .00 0ia 208 ThY 062 5 6 000110 a1 38 100110 2432
% % }g % % %&_} % % g‘.lJ..'z; s 7 000111 348 33 100111 2496
. 00 512 4 4!
jese 2 o o o it e dod o s i
. a9 001001 576 41 101001 2624
S3 88 3 000 000 1o mo o M) o2 5 10 001010 040 2 101010 2688
18 777 216 24 000 000 059 604 644 775 390 gan 11 001011 T 43 101011 2752
= f& e = :% o % ?gf ?g % T, 12 001100 768 4 101100 2816
134217728 27 -000 000 007 450 680 598 1B oo 832 45 101101 26880
268 4356 456 28 -000 000 003 726 290 208 481 gi4 14 001110 896 46 101110 2044
mia e 2 ;%%%%%%ﬁﬁgggg 15 001111 960 47 101111 3008
gﬁ%% % %%%%%%%m) 16 010000 1024 48 110000 3072
N 0
8580934 582 33 .000 000 000 116 415 321 86 tas 17 010001 s . 110001 3136
:l;‘f %gg % % % % % % % % g;g ;g 18 010010 1152 50 110010 3200
. 19 010011 1216 51 110011 3264
68 710 476 736 38 000 000 000 014 651 915 229 357
137 438 953 472 37  -000 000 000 Q07 275 857 Hl4 134 20 010100 1280 52 110100 3328
274 BIT 906 944 38 -000 000 000 003 637 978 807 (92 21 010101 1344 53 110101 3392
540 756 813 888 39 -000 000 000 001 B18 989 403 546 22 010110 1408 54 110110 3458
1 099 511 627 776 40 -000 000 000 000 909 494 701 773 x 010111 1472 55 110111 3520
24 011000 1536 56 111000 3584
SOME USEFUL CONSTANTS 2% 011001 1600 § 11001 3648
26 011010 1664 58 111010 a2
011011 1728 59 111011
m - 3-141 602 653 500 L'm  0-318 300 886 184 S G u @ iinw
logig © - 0-434 204461003 log 10 2-302 585 092 994 2 011101 185 8L 111001 3904
logye 2 -~ 0-301 020 905 864 S e 0110 1920 62 11110 3968
v'2 = 1-414 213 6562 373 v3 1-732 050 807 569 a 011111 1984 111 4032
1 radian =657.295 779 613 062 1 0-017 453 292 59f~%dmn a0 100000 048 64 000000 4096




