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- Ellioss Elliott N ical  (920)-—~1{ - - Nuwmerical ~ (920)
‘Nuwrierical  (920) Nionerical, (920) i ; alus can
Character Valua Meaming Character Vaiue Mearing Character  Value Mearing Characzer ) il
Zone 0 - | Zonez . f Zomed Zome §
. Space 11000.000 96 ?
00000. 0 Blenk 01010.000 32 3 Jooo00i €3 11010001 97 2
00010.001 1 ] 01000.001 33 A 10000010 <8 110100100 98 b
00010.010 2NewLine(CRFL){ 01000.010 34 B 10010.011 67 11000.011 99 [
00000.011 3 Throw 01010011 35 o 10000100 €8 11010100 100 d
00010100 4 Teb 01000.100 36 D 10010101 €9 ) 11000.101 101 c
00000101 5 ot010.101 37 E 10010110 70 11000110 102 £
00000.110 6 01010.110 38 F losooill 7 11010111 103 £
00010111 7 01000.111 39 G 10001000 73 11011000 104
00011.000 8 ( 01001.000 40 H 10011001 73 11001.001° 105 i
00001.001, 9 ) 01011001 41 1 lo0l10t0 74 11001010 106 i
00001.010° 10 y 01011.010 42 {( 10001011 75 11011011 107
00011.011 11 P 01001011 &3 10011.100 76  stop code | 11001.100 108 1
00001.100 12 : 01011.100 44 L 10001101 77 11011.101 109 m
00011.101 13 & 01005.101 45 M 10001110 78 11011:110 110 n
00011.110 * 14 ° 01001.110 46 N 10011111 79 11001.111 111 °
00001.111 15 I or01l.111 47 o :
Zome 1 Zone 3 Zona 5. Zone 7
: ‘ 11110.000 112 P
00110.000 16 0 01100000 48 P 10100.000 80 11100001 113 q
00100.001 17 1 01110.001 49 Q lolloolo 82 111000l0 114 r
00100.010 18 2 01110010 50 R loloooll 83 11110011 115 s
00110011 19 3 01100011 51 s 10116100 84 11100.100 116 t
00100.100 20 r 01110100 52 T 10100101 85 1110101 117 © )
00110.101 21 5 01100.101 53 u 10100110 8% 11110.112 118 v
00110.110 22 6 01100.110 54 v 10110111 87 11100.111 119 w
00100.111 23 7 01110.111 55 w 10111.000 88 11101.000 120 x
00101.000 2% 8 01111.000 56 X 100108 89 11111001 121 ¥
00111001 25 9 01101.001 57 Y 10101010 90 10 (sufix) | 11111010 122 z
00111.010 26 10 01101.010 58 z nel a8 p 11101.011 123
00101.011 27 11 oliitoll 59 1oiov 300 o3 N 11111.100 124
00111.100 28 - 01101.100 &0 ool o5 1 11101.101 125 .
EE S I R L
. - . ar : e
00111.111 31 . 01101111 63 lo10L111 85 % LI 427
The nunevcad ovalbmdd aboewe aa o oblmined o3l
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KX XX Xe XXX
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Note ok Vert Bae” & Howz. Bav’ o nonz —efeapung”  eymbels,
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903 TELECODE

" PAPER TAPE AND INTERNAL CODES

SIR Internal code

: Vaiue 1SIR Interual code Value
Code | with Teclecode Binary Code with Telecode Binary
B alie |Parity \Character Patrern Octal T Decimal | Value | Parity {Character Pattern Octal | Decimal
RY U - plank Q000U V0T 3 192 {grave) TT000-000 40 32
1 129 ,110000-001 65 65 A 01000-001 41 33
2 130 10000-010 66 66 B 01000-010 42 34
3 00000011 67 195 [ 11000-011 43 35
4 132 10000-100 68 68 D 01000100 44 36
5 5 00000-101 69 197 E 11000-101 45 37
6 6 00000-110 70 198 F 11002-110 46 38
7 135 Bell), 10000-111 71 7L G 01000111 47 39
8 136 10001-000 72 .2 H 01001-000 50 40
9 9 Hor. Tab! 100001-001 73 201 I 11001-001 51 41
10 10 LineFecd? {00001-010 . 01 1 74 202 J 110C1-010 52 42
11 139 10001-011 75 75 K 01001-011 53 43
12 . 12 00001-100 76 204 L 11001-100 54 44
13 141 far.Ret.*, [10001-101 ke 77 M 01001-101 55 45
14 142 10G:1-110 78 78 N 01001-110 56 46
15 15 00001-111 79 207 o} 11001-111 57 47
16 144 10010-000 80 80 P 01010-000 60 48
17 17 00010-001 81 209 Q 11010-001 61 49
1R i8 00010-010 82 210 R 11010-010 62 50
19 147 10010-011 83 83 S 01010-011 63 51
20 20 Ialt!, 00010-100 84 212 T 11010-100 64 52
21 149 10010-101 85 85 u 01010-101 65 53
22 150 10010-110 86 86 \4 01010-110 66 54
23 2% 00100-111 87 215 w 11010-111 67 55
24 24 00011-000 88 216 X 11011-000 70 56
25 153 10011-001 89 89 Y 01011-011 71 57
26 1 154 10011-010 90 S0 YA 01011-010 72 58
27 27 00011-011 91 219 { 11011-011 73 59
.§ 28 156 10011-100 92 92 £ 01011-100 74 60
29 29 00011-101 93 221 ] 11011-101 75 61
30 30 00011-110 94 222 4 11011-110 76 62
31 159 110011-111 95 95 -3, 01011-111 77 63
32 160 | Space 10100-000 00 o 96 96 @' 01100-000
33 33 13 00100-001 97 225 a 11100-001 41 33
- 34 34 “ 00100-010 02 2 98 -226 b} 11100-010 42 34
35 163 M 10100-011 03 3 99 99 c 01100-011 43 35
36 36 S 00100-100 04 4 100 228 d 11100-100 44 36
37 165 %o 10100-10" 03 5 101 101 [ 01100-101 45 37
38 166 & 10100-110 06 6 102 102 f 01100-110 46 38
39 39 * (acute) 00100-111 a7 7 103 231 g 11100-111 47 39
40 40 ¢ 00101-000 10 8 104 232 h 11101-000 50 40
41 169 ) 10101-001 11 9 105 105 i 01101-001 51 41
42 170 he 10101-010 12 10 106 106 i 01101-010 52 42
43 43 -+ 0010}-011 13 11 107 235 k 11101-011 53 43
44 172 {, (comma) | 10101-100 14 12 108 Y 108 -1 01101-100 54 44
45 45 —_ 00101-101 15 13 109 237 m { ,% 11i01-101 55 45
46 46 . 00101-110 16 14 110 238 n( 11101-110 56 46
47 175 ! 10101-111 17 15 111 111 o 01101-111 57 47
48 48 0 00110-000 20 16 112 240 P 11110-000 60 48
49 177 1 10110-001 2 17 113 113 q 01110001 61 49
- 50 178 2 10110-010 22 18 114 114 r 01110-010 62 50
51 51 3 00110011 23 19 115 243 s 11110-011 63 51
52 180 4 10130-100 24 20 116 116 T 01110-100 64 52
53 53 5 00110-101 35 21 117 245 u 11110-101 65 53
54 54 6 €0110-110 26 22 118 246 v 11110-110 66 54
55 183 7 10110-111 27 23 119 119 w 01110-111 7 55
56 184 8 10111-000 30 24 120 120 X 01111-000 70 56
57 57 9 00111-001 31 25 121 249 Y 11111-001 71 57
58 58 : 00111-010 32 2 122 250 z ) 11111-010 72 58
59 187 ; 10111-011 33 27 123 123 01111-011
60 60 < 00111-100 34 28 124 252 11111-100
61 189 = 10111-101 35 29 125 125 Qi111-101
62 190 > 10111-110 36 30 126 126 01111-110
63 63 10 00111-111 37 31 127 255 erase 11111-111
Ignored by Teleprinter
INew line on Flexowriter
3Ignored by Flexowriter
SUpper case on Teleprinter
e 5 . ‘
b Gede padie abowe ¢ Bk % benarand

bk B of o bope

g
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e 1900 serieES" TerecodE
. - 1. . Introduction - . :

e This npke . defines the echaracter codes provposcd to be
vsed vith future S00 series machines end, hopefully, their
sucecessors. “he 8 bit code to be used is in line with - |

" recommendations which have been agreod between internationzl
standards bodies in the fields of da te—orocess1nw I.S.O.)
and - comrunications (C.C.I.T.T.). A British Standard based

o

on the international recommendaticns is being prepared, the

i

,w,DrQDQSQQWQQQQmapggldsbw1th the latest draft of this stanaurdof

S P SO, . -

'\(>¥‘ o " " fhe proposed code involves minor chgnges from the
Sl © = Elliott 4100 code used currently; the chenges are such that

- "+ appears pos ssible in general to work with mixtures of hardware

f(*{ ana softvare using thesc two codes at least within the former
e - T Elliott organisation. There are major differences between
. &
the proposed code end the Elliott 503 code wach is still in
use in some areas of activity B
It is not anticipeted that any further code changes w111
be neccessary in view of the degree of agreement now reached
internationelly on this subject. The proviso must b° nad
however that the finel British Standard on the subject Plbnt be
different from the current draft and a chenge nay then be
desirable to accoxrd with the standard -
’
i . /
™
N - - - _ . . S
\
‘\
\“
¢ N
S N
.7 \
—
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eoDES~4
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8 Bt character code

This code is compatible with I.8.0., C.C.I.T.%. and’ -
B.C.ii.A. recomnendatlons.’ - et

Assign

Binary. | Num. | Assign i  Binary T,
- 87654321 Value | —nent 87654%21 Value | -—ment
- 00000000 | O HULL 10100000 32 | Space
t 1000000 | 1 00100001 33 | 1
10000010 2 100100070 34 w
00000011 | - 3 . 10100011 35 &
10000100 | . 4. 00100100 36 | . %
06000101 5 10100101 37 %
00600110 6 . 10100110 38 &
16000111 7 | BEL 00100111 39 | “or!
10001000 8 | Bac- || 00101000 40 (
SPACE _
00001001 9 | =2 .. || 10101001 41 )
00001010 10 | 1w 10101010, 42 *
10001011 11 | w oot01011 | 43 |+
00001100 12 FR 10101100 44 ?
10001101 13 | cr 00101101 45 -
10001110 | 14 |suIze our || 00101110 46 .
00001111 15 |simrr I || 10161111 1 |/
40010000 16 | 00110000 48 0
00010001 17 10110C01 49 i
00010010 18 10110010 50 2
10010011 19 00110071 51 3
100010100 20 | BAIR 10110100 52 4 |
10010101 | 21 | 0011010 53 | 5
10010110 22 00110110 54 6
0C010111 23 10110111 55 7
0001100 2c 10111000 56 8
10011001 25 00111001 57 9
10011010 26 00111010 56 .
00011071 27 10111011 59 ;
10011100 28 66111100 60 £
00011101 29 10111101 61 =
2011110 Z0 - 10111110 62 >
10011411 Ex 00111111 63 2

CODES - 5



Nl

e

Binaxry Tum, Aésign Binary M. | Assign-
87654521 Value -ment 87654321 Velue | ~ment
41000000 64 ) 01100000 95 =
01000001 | 65 A 11100001 97 8
01000010 66 B 11100010 3 b
11000011 67 ¢ ‘01100011 99 e
01000100 | 68 D 11100100 | 100 |  a&
41000101 69 B 01100101 101 e
11000110 | 70 F o 01106110 | 102 £
01000111 71 G 11100111 103 g
01001000- 72 H - 11101000 104 I
11001001 7 |1 01101001 105 i
11001010 |. 74 J 01101010 106 j
01001011 5 X 11101011 107 | x
11001100 | 76 I 01101100 108 1
01001101 77 H 11101101 109 n
01001110 78 N 11101110 110 n
11001111 79 0 - 01101111 111 o

~ 01010000 80 P 11110000 | 112 D
1 11010001 81 | Q *01110001 113 a
11010010 82 R 01110010 114 r
01010011 83 s 11110011 115 s
11010100 | 84 s 01110100 | 116 | %
01010101 85 v 11110101 | 117 | u
01010110 86 v 11110110 | 118 v
11010111 87 v 01110111 | 119 ¥
11011000 8s - X 01111000 120 x
01011001 89 Y- 11111001 121 | ¥y
01011010 90 / 11111010 .| 122 z
11011011 91 L 01111011 123 £
01011100 92 \ 11111100 124 {
11011101 | 93 | 7} 01111101 125 }
11011110 94 Tor N\ 01111110 126 “'“
otoi11i1 | 95 | __ 1111111 127 E

LB = Horizontal tzbulete Fr = form feed
~ LF = Line Feed ' CR = carriage return

YT = Vertical tebulate E = Delete

CODES —- & -



3 ITotD=‘ on character set

6.

" Jetter O to be sauared (T)

- (iii a (fomerly value 96) and (forﬂerly value 64) ha"e

manufacturer is yet doing this

4
L or’ and A or )\) ‘tLese
& as typographical variat tions of the saie bas

Ylhere alternatives are listed (i,e.
egarde
é {* are the preferred versions but expediancy

should be r a
chzracter, n

gar
“ &

“may reguwire the use-of the alternatives in some hardwares

epes for letter O and zero are for.
1d zero to be narrowed (¢). (this
is also I.C.TL. ‘900, and 4100 rucL¢ce.) ‘ - :

The preferred printed si
al

Comparison with 41oq/b05 code .

Compared with the 4100/903 code the _Lollo'n.ng al“ce*‘atlop"

'have taken place:= -,

(i) - & has been moved froa value 92 to value 35 re.placing
; ’ % in the 1a ter posn_tlon, \ replaces £ as value 92,

(1) 10 has been replaced by ? at ve.lue 63: o _ .

been interchanﬁed.
(iv) ‘{_ \ } - have been added in previously unz_.suloned
: pooltlono. .

(v) <<-has been replaced by &t value 95.

Comparison vith draft British Standard

The code is believed to agree with the current drafi

Rt 15 el o 1
British Stendard. The drait B.S. however allows or i

as alternatives to \ at valve 92, it is not proposéd to
adopt either of these, it is believed that no ovher

\

Comvparison with U.S. standard

.

The grephic representations of certain codes differ
es follovs - ) A

Yalue Proposed U.S.4.8.1.1.
35 £ =

124 | y H

126 — ~

These would thus appear to be an infinitesimal problem

in using equinment to the U.S. standerd with 900 series..

Cogé S R ? .



R.C..’D. Tokernal Coda, 1/i2 f6a.



Pan
H

TN
i

The purfose % J\.Q.R'ni,rns o “ inkernal cede” (s
e -vaté&—. o Shrdadd, softuoara lvtbz,r&u'.. for ’(pv\ﬂ«
wa% % Sxém,bc-(\’.s dbebiistio, - o Apvbgmm e
periphecsis ) o bebroesa  Secbong o« progrEe.

Many progmms  conkain  “budlte tn”  wubines o e
wnpads avd  oubpet & s:}mEe{/s [Py vamoua  belecrdex
by  varmows g:a«ig‘iwagfs‘,  Huese  rouwkiaes acluda

Suela %&«.\Ab&é a5 gm}nﬂs blaswls  aud 2mndeq, cowver y

T T | A

&Ad&««é au ' Pv%ra.m Cm‘:ﬂ (- '"ma.,'ws ?a«»':“ &M&ﬁ-
“elharadic 'uw?u&, & au‘:?vJZ S‘uﬁ:mt\ke" whicke  comemunicafe
o shudacd Gbemal  code, o adimuboges  ame
ohlacand 2= ’ - 7

@ Wankaw % e ?""3@“"‘3 can Lk a0 cdhacacdks
sSubsoubine "of2  teu sheld”  lastead o
w;\Ew:_c} o hedb-l veubine . ‘

@ Wes & exu bing  PIOgRms Qo e:mﬁ«.\l
Ww‘l‘; “Eiz eode o T TN 'Y (’LAM

P@x&éﬂ@.ﬂi, '{’Z) wibiag Jua'; oL g
chracackic sulavoudine | -



(sb 9b V9 €9 ‘vb St

= Epebemangm e vy @ wmrpen sl
w00, P SOb ﬁrﬁ,ﬁw} @ 0 g pEg serY “aﬂ{
aves  yrwpon  Remopyoy o ;Wm@wa Py —u:g

'67110 yw‘ S Faryon >TT) Prevys avesBar d
rdapa peee  Tweagen Ve YRy PYOMS
somboud gmdur capes  wyy v somned C
VY ®F N, P A, TR TN

rpoowp) oTh ©%  pEyop SPwns  LoN o g

TR TR YIS
=pod  TTDO8Y

T 08T

TP, 35 Q0b,
 TPUL €0)

a pye s Ben ey o oo
Coypewewm MYy TR eeS O0b,, PP T0b,
~a vemred  wes . vy Q«—w’gdmpq 2s0vy) Yy P

TIPS PV C"% P gyeqpbis »s0vy YR P
P> Yy mm M PRy sequbs oL

E Wy&m 303*3 F’“"?} wawag WD r}}@,ﬁmr ) ¥ -~ m')m
PAmep epee g gepwed cde wpooypy
.»HM», > ‘N‘ﬁ "ré:zm 57 ’w_o Q\A’,\:;‘;'\'_)’a&a vﬂfﬂq’v‘-ﬂ"\%‘f*s
;:,f)—-siq‘no "f\.yp . ;Yndm . .wa;i‘bm'm»)o ‘.Ag:xx‘:?&f»fﬁtls [agT-~g¥! 5'1
Bod v v W ypegmp  wpes  yewepm my

)



A

INTERNAL CODE, 1/12/69

® Newline, or C/R+L/F
@ Vertical Tab (Throw)
% Halt or Stopcode
Space

0 32 © | 64 N 96 N\
1 33 { 65 A | 97 a
2 34 & 66 B 98 b
3 35 ¢ 67 C 99 ¢
4 - 36 § 68 D 100 d
5 37 % 69 E 101 e
6 38 & 70 F (102 £
7 ® | 39 7 71 G {103 g
. 40 ( 72 H 1104 h
9 % 41 ) 73 1 {105 i
10 42 * | 74 J 1106 j
11 O 43 + 75 K | 107 k
12 44 76 L. {108 1
13 45 - 77 M {109 m
14 46 78 N |110 n
15 47 / 79 © 1111 o
16 48 0 80 P 112 p
17 49 1 81 @ {113 g
18 50 2 82 R {114 =t
19 51 3 83 s | 115 s
20 ] 52 4 | 8 T [116 ¢t
21 53 5 8 U | 117 u
22 54 6 86 V | 118 v
23 55 7 87 W | 119 w
24 56 8 88 X | 120 x
25 57 9 89 Y | 121 y
26 : 58 90 zZ | 122 =z
27 59 o1 [ | 123
28 60 < 92 ¢ | 124
29 61 = 93 1 | 125
30 62 > 94 1t | 126
31 63 95 & | 127
® Bell
(@ Horizontal Tab




™~

\\/.‘

&6 -BIT (ODE,

Ew-
bo

ek use of shtore Ko

showe clhamekive i

unes Maxj M_%(WM
o G-k ecode. The '

;cucu;uvé Cmetbed, » recommemdied 1o

‘ Comvenon R F-bk b b-bik code

Thws e G-bLik code conbromn e
e

Noluas 32 b 95 ¢ sglace by O b 63, (Subbeet 32)
Valugs 96 b 123 ¢ seglace by 32 b 63, (subback 64)

Valia ‘O) @ hefl.p.ca !::3 {
- Vobue 20, @ heploves _\33 &3
Otor values

reploes b\:, Q, @

Converrion Row b-bik o F-hik coda.

Nalee |, ® reglace by 10,

Value 63 @ ¢ crefaes by 20.
otfer volires : Pl 32,

Sanag, S‘::,WJQ(}{:‘S o4
T bk coda  emesph Hak -

Lowaee cose JLobfzes  ame waam-% ktj ugew' Case
“Tab' Becores S—ch..e h
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TABLES OF BINARY EQUIVALENTS

Mulsiple _ Bina Multiple _Bina Multiple _Bi Multiple _ Bina Differ- _Bij Differ- . _Bi
64 Eqwa?:'u: of 64 EquwaZm of 64 Eqm'vﬁm of 63 Eguivalent ence ivalent .;i'u 5«.«%
G 0000000 2048 0100000 4096 "~ 1000000 6144 1100000 0 000000 32 00000 "
64 0000001 2112 0100001 4160 1000001 6208 1100001 1 000001 3 loooor
128 0000010 2176 0100010 4224 1000010 6272 1100010 2 000010 32 100010
192 0000011 2240 0100011 4288 1000011 6336 1100011 3 000011 35 100011
256" 0000100 2304 0100100 4352 1000100 6400 - 1100100 4 000100 36 100100
320 0000101 2368 0100101 43416 1000101 6464 1100101 5 000101 37 100101
384 0000110 2432 0100110 4480 1000110 6528 1100110 6 000110 38 100110
8 0000111 2496 0100111 4544 1000111 6592 1100111 7 000111 39 100111
512 - 0001000 0101000 4608 1001000 6656 1101000 8 001000
576 0001001 2624 0101001 4672 1001001 6720 1101001 9 001001 a0 e
640 0001010 2688 0101010 4736 1001010 6784 1101010 10 001010 42 101010
704 0001011 2752 0101011 4800 1001011 6848 1101011 11 001011 43 101011
768" 0001100 2816 0101100 4864 1001100 6912 1101100 12 001100 44 101100
832 0001101 2880 0101101 4928 1001101 6976 1101101 13 001101 45 101101
€96 0001110 2944 0101110 4992 1001110 7040 1101110 14 001110 46 101110
960 0001111 3008 0101111 5056 1001111 7104 1101111 15 00111 47 101111
1024 0010000 3072 0110000 . 5120 1010000 ° 7168 1110000 16 0000
1088 0010001 * 3136 0110001 5184 1010001 7232 1110001 17 0looot Lo
1152 - 0010010 3200 0110010 5248 1010010 7296 1110010 18 olgoio 50 110010
1216 0010011 3264 0110011 5312 1010011 7360 1110011 19 010011 31 110011
1280 0010100 3328 0110100 5376 1010100 7424 1110100 20 010100 52 110100
134 0010101 3392 0110101 5440 1010101 7488 1110101 21 ool 33 110101
1408 0010110 3456 0110110 5504 1010110 7552 1110110 2 oiollo 51 1loito
1472 0010111 3520  oliolll 5568  1010111. 7616 1110111 23 oloill 35 lioii
1536 0011000 3584 0111000 5632 1011000 7680
1600 0011001 3648 0111001 5606 1011001 08 Huow 23 S 3% 1o
1664 0011010 3712 0111010 5760 1011010 7808 1111010 %  olloio % 1
1728 0011011 3776 0111011 5824 1011011 7872 - 1111011 27 oiloil 35 oo
1792 0011100 3840 0111100 5888 1011100 7936 1111100 28 011100 2 o
1856 0011101 3%04 0111101 5052 ~ 1011101 8000 1111101 2 ool o T
19260 0011110 3968 0111110 6016 1011110 8064 1111110 3% oo b4 1
1984 0011111 4032 otllll 6080 1011111 - 8128 1111111 31 olll P Hie
SOME USEFUL CONSTANTS
m= 3.141 592 653 590 1/ =0318 309 886 184 P
logioe= 0.434 204 481 503 loge10=2302 585 092 994 OWERS OF 2 IN DECIMAL
162= 0301 029 995 664 ¢=2.718 281 828 459 :
V2= 1414 213 562 373 V/3=1.732 050 807 569 2n n 2n
1 radien=57.205 779 513 082° 1°=0,017 453 292 520 2 1 5
radian 4 2 25
8 3 125
. 16 4 062
32 5 031 25
. 64 6 015 625
128 7 007 812 5
256. 8 003 906 25
512 9 001 953 125
-- e - - 1024 10 .000 976 562 5
2048 11 .000 488 281 25
096 12 000 244 140 625
8192 13 000 122 070 312 5
' 16 384 14 2000 061 035 156 25
32768 15 .000 030 517 578 125
5% 16 .000 015 258 789 062 5
1381072 17 000 007 629 394 531 25
262 144 18 .000 003 814 697 265 625
524288 19 000 001 907 348 632 812 5
1048 576 20 1000 000 953 674 316 406 25
207152 21 000 000 476 837 158 203 125
4194 304 22 .000.000 238 418 579 101 562 5
608 23 000 000 119 209 289 550 781 25
16 777 216 24 000 000 059 604 644 775 390 625
33 554 432 25 000 000 029 802 322 387 605 313
67 108 864 25 000 000 014 501 161 193 847 656
134 217 728 27 000 000 007 450 580 596 923 828
268 435 456 28 000 000 003 725 290 298 461 914

536 870 912 29

1 073 741 824 30

2 147 483 648 3r

4 294 967 296 32

8 589 934 592
17 179 869 184
34 359 738 368 35

. 68 719 476 T36 36

000 000 001 862 645 149 230 957
.000 000 000 931 322 574 615 479
000 000 000 465 661 287 307 739
000 000 000 232 830 643 653 870
. 000 000 116 415 321 826 935
i 000 000 058 207 660 913 467
-000 000 000 029 103 830 456 734
000 000 000 014 551 915 228 367
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Whilst all 900-series 18~bit Binary tapes can be, by definition, rread‘in’co a
900-Series 18-bit computerv using initial instructions, there are many ‘
formats which these tapes can take. The purpose of defining a standard
format is to enable those programs which read binary tapes as data to be
simplified. (The '"VERIFY! program used to compare a bmary tape with

the store is one such program).

Binary tapes punched in the 1/4/70 format are suitable for loading directiy
by initial instructions using reader mode 2 or 3. Only tracks 1-7 of the

tape are used; track 8 must be blank. There is no parity track.

The tapes have 3 sections, viz a loader, a body, dnd a tail. The loader is
read, by initial instructions, into the locations adjacent to initial instruc-
tions. The loader then reads the body of the tape into.store, and simultan-
eously forms a store sum-check. Initial instructions are then re-entered
to read in the tail (which par“tially over-writes the loader), the taii com-
pares the sum-check just formed by the loader with that punched in the
tail. In the case of error an inciicatibn is gi'\/.en by continuous output on -
the punch. ' ) |

The loader defined below is capable of loading program into any locations
of the first store module except 0 - 1 and 8167 - 8191, and into any loca-
tions in extended store modules, in any order. After the sum-check has
been performed the program can be automatically entered at any location
in the first module, if required. - '

In the body of the tape, a binary word is represented by 3 tape characters.
If the bits of the word are called X18, X17, X16, ..... X3, X2, X1, (where
X18 is the sign bit) then the corresponding tape characters are:-

0 X18  X18 X18 X18 . X17  X16 X15
g 0 Xi4  Xi13 X12  Xii . X10 X9 X8
0 X7 X6 X5 X4 . X3 X2 X1

where the full-stops represent the sprocket track, As already mentioned,
the 8th track (on the left in the diagram) is left blank. As the first chara-
~ cter contains both X18 and its inverse X18, it is impossible for the first
character of the word to be a blank, even if the word itself is zero. (Mote,
however, that the other two characters can be blank)., The significance o/f

this is explained later.
BTF - 1
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A word can be punched in the form described above by the instructions: -

14

1
15
4
14
15

4
14
15

8178

&100 -

6144

+0

7
6144
+0
-
6144

~

v

“~
*

and can be read back in using 3 consecutive 115 2048! instructions.

The loader uses 13 locations, and, using the notation of SIR, is:-

(8167)
- (8168)
(8169)
(8170)
- (8171)
(8172)
(8173)
(8174)
(8175)
(8176)
(8177)
(8178)
(8179)

SC1

INSTR

OBEY

> 1
4
5
4
15
7
15
15
> 1
1

10
8

- 2048

 INSTR=<——

OBEY

+0 <=

2048

;-4

2048

SC1

SC1 <

OBEY
:~9

~ The loader is entered, from initial instructions, at 8177 with both the

Accumulator and B-régis’cer clear.. Thus the first action of the loader is

to clear the sum-check, SC1.

What happens thereafter depends upon the

body of the tape. - If a blank character is read, location OBEY is set to

15 OBEY!. If a non-blank character is read, the remaining 2 characters

of a word are read in, then the instruction in location OBEY is obeyed,

the word is added to SC1, and OBEY is incremented.

BTF -2
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To load words into store locations N, VN+1, and N+2 the first word punched
on the tape, after a blank, is ¥/5 N-1°? followed by the 3 words to be loaded.
Since the B-register is clear the modification has no effect, but its use

will be explained later.

For example, if the body of the tape consisted of:-

A blank ‘

3 characters forming the word /5 7 A
3 characters forming the word 4 36
3 characters forming the word 5 37
3 characters forming the word 8 1;0
A blank _

3 characters forming the word /5 35 _ , ~

3 characters forming the word  +300

then the instructions 4 36, 5 37, and 8 ;+0 would be stored in locations

'8, 9 and 10; and the constant +300 would be stored in location 36.

The B-register is used to load extended store modules, and is set by
punching a blank followed by a !5 0! instruction and the required value.

If the above example had been preceded by:

A blank
3 characters forming the word 5 0

[

3 characters forming the word +8192 o

then locations 8200, 8201, 8202 and 8228 would have been loaded. Remem-
ber that the contents of OBEY are incremented between reading each word,

sothat '5 0' is obeyed as 'S 1%,

The body of the tape ends with a blank followed by an '8 8180! instruction
which, when placed in OBEY and incremented, causes a jump to initial
instructions at 8181, to read the tail in. Note that, between reading in the
'8 8180' and obeying it, one more word will be read in, which will not be
added to the sum-~check. The value of this word is of no consequence, and

is'accordingly defined to be +0.

©Cepyrighi. Ellott B-otters ilnrdan. L1,
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The tail uses 6 of the locations previously used by the loader, and, using

the notation of SIR, is:-

(8174) SC2 - Sumcheck formed by punching program ' ,
(8175) 7 ;+0<— or 7 START ‘

(8176) 15 6144

(8177) : 4 SC2 B —

(8178) 2 SC1 ‘

The tail is entered, from ini{iai instructions, at 8177, If SC1 and SC2
are the same, either a dynamic stop occurs or the program just loaded
is entered by the obeyed '7' instruction. Otherwise continuous punch
output occurs. Note that since the sum-check SC2 is punched in the tail
of the tape, rather than the loader, the program punching the tape need
not know the value of the sumcheck in advance, but can form it whilst

punching the tape.

A tape in 1/4/70 format is preceded by a clear-store if one is needed,
but not otherwise. Thus, a stdre—-dump of all non-zero locations needs a
clear store, but a store-dump of ALL locations does not. A correétly—
written program assembled by 2-PASS SIR usually does NOT réquire a

clear-store.
e Y. _
For a single store module, the clear-~store program is, in SIR notation:-

(8175) : 8 42 ==
(8176) 8 8189- —_—

(8177)  OBEY 5 2 = | -
(8178) 10 OBEY

(8179) | 8 ;-4

/

This is entered, from initial instructions, at 8177 with the Accumulator

clear. It clears locations 2 to 8175, then, when 8175 is cleared, instruc-

~ tion 8176 is obeyed causing a jump back to initial instructions.

BTF- 4
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.To clear extended stores the above clear-store is preceded by:- \

(8171) 10 1< A _
(8172) - . /5 8191 - X
(8173) 4 1 o
(8174) 1  COUNT _

(8175) - 7 8181 —_—

(8176) 4 40 -

(8177) 8 ;-6 e

(8178) - +0 (Literal)

(8179) COUNT  +8192 - Size of Store
This is entered, from initial instrﬁctions, at 8177 with the Accumulator
and B-register clear; and clears location 8192 upwards, then returns to

initial instructions.

Since the words of the loader, tail, and 2 clear-stores are read by initial
instructions (as distinct from the words of the body, which are read by

the loader) they are punéhed as 4 tape characters each, 3 of the chara-
cters representing the bits of the word as defined earlier, and the remain-
ing character, which precedes the word, acting as a marker. Track 4 of
this marker must be a 1 but the other bits have no sigﬁiﬁcance-(other than

to indicate the nature of the progrém used to punch the tape).

~

Q

The loader, tail, and 2 clear-stores are each prfe,:Ceded by the 3 words:-

(8177) - 0 8179 | -
(8178) .8 8182
(8179) . . -N

- which instruct initial instructions to load the N following words.

The whole tape starts and ends with 180 blanks. The clear stores, if
present, are separated from each other and from the loader by 4 blanks.

Note that location 8167, being a workspace, is not punched as part of the
loader, but that 8175, being part Way through the loader, is punched for
simplicity as +0. The literal +0 in the loader is obtained from location 1,
which, althdugh not always zero, always has zeros in its bottom 13 bits,

which is sufficient.

RTf-g
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Thus, the items which occur on the binary tape can be represented \

diagramatically as:~- : ¢

180 blanks

|

3 words to load clear-store ; preceded by markers .

9 words to clear 8192 upwards

e

4 blanks

T

LN

3 words to 1oad clear-store - .
% preceded by markers
5 words to clear 2-8175

[ S

4 blanks

1

-

3 words to load loader ' o
. % preceded by markers
12 words ofA loader .

L-é ————— B initially 0
A' Blank 'g
word (5 1) ~1 4o
T
word to be placed in B . ® 9
‘ 4 ragts
. . “ ‘@ ©
Blank ..3 g .
< 18]
A word (/5 N) - 1 , g'g
words to be placed in B + N onwards 0 g
e g -+
{ £
Blank
word (8 8181) - 1 v
word +0

3 words to load tail
} preceded by markers

6 words of tail

180 blanks

RTE-6



