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his reke | defines the charncter codes vroposed to be

£
used with future 900 series machines and, hopefully, their
: SUCCLUSOTS. T othe & bit code To be used is dn line wivh
R C recomuendations which have been agrg2d between internstionzl

~
s

standards bodies in the fieids of dabe-processing (1.8, O.)

and - comvmunications (C.C.T..%. ), A British Stendard based
notional recemmendaticns is being D“GHC edy the

accords w;tn the laoowt-C it of this etandard.

" Hhe proposed code involves minor Chuﬂ"eﬁ fron the
Elliott 4100 code used currently; the changes are such that
appears possible in general to work with mixtures of hardware
and soxtvare usivg thesce two codes at least within the former
Elllott orpganisation, There are major differences belween
the proposed code gnd the Blliott 503 code vhich is siill dn
use in some areas of activity ' : '

It is not anticipeted that any furither code changes will
be necessary in view of the degree of egreement now reached
internationzlly on ihis subject. The proviso musi e made
however that the Tirel British Spandard on the subjeft might be
different from the current draft and a chenge nay then be
desirable to accord vith the standard.
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2 8 bit chuccml code

This code is compatible with I S.0.y C.C LT

B, 0‘,-44’“ recommnendatbions.

L. and’

SRR

S Binary. | Hum. | Assign i Binary 7 Tum, 1 Assign
87654321 ¥ pive | -ment 87654321 Value | -iaend
F 00000000 0 WL 10100000 32 | Space
1 1000000° 00100001 3% !
“F 10000010 2 00100010 34 e
000001t | - 3 . | 10100011 35 2
10000100 4 00100100 36 ¢
- 00000101 5 | 10100101 57 i
00000110 6 10100110 53 &
10000111 7 | BEIL 00100111 39 | “or!
10001000 e | macx- || ootoi000 40 (
SPACE 7
00001001 g | DB 10101001 41
00001010 10 | 1P 10101010 42 *
j0001011 | 11 | ¥ oot01011 | 43 | =
00001100 12 P 10101100 44 !
10001101 13 | R 00101101 45 -
10001110 14 lsuTee oz | 00101110 6 .
00001111 15 |SEIFT IN 10101111 w1 |/
~} 1ooicoco | 16 | 001100Q0 48 0
00010001 17 10110001 49 i
00010010 18 10110010 50 2
10010011 19 00110011 51 3
00010100 20 | BAIR i 10110100 52 4
10010101 | 21 | | 00110101 53 5
10010110 | 22 . 00110110 54 6
00010111 23 10110111 55 7
00011000 2 10111000 56 8
{ - 10011001 25 00111001 59 9
1 1cot1010 | 26 00111010 58 .
00011011 27 10111011 59 -
| -joojixoo I oog 00111100 60 £
1 oooiit01 | 29 10111101 61 N
1ocotttio |30 aotpio Lo b
1ooii141'.! 51 o111t | 6% ] 2

Heomrs—%

e e b i i




e

- Binory Tums J‘.Sssig,n Binary | lwie | issiggn_
b 87654521 | Valuc mend 87654521 | Value | -ment
}oatcoooo |64 |0 | Cot100000 | 96 ]
01000001 | 65 A 11100001 97 | a
& 01000010 66 B 11100010 93 b
1 11000011 67 N 01100011 99 <
01600100 65 11100100 100 a
11000101 69 B 01100101 101 e
111000110 70 ¥ . 01100110 102 T
01000111 71 G 11100111 103 g
i oto0i000-{ 72 | W 14101000 | 104 n
11001001 7% |1 01101001 105 i
11001010 | 74 J 01101010 106 j
01001011 5 X 11101011 107 X
. 11001100 | 76 I 01101100 103 1
. otootiot | 77 | M 11101101 103 | m
) 01001110 | 78 H 11101110 | 110 n
| 11001111 | 79 0 01101111 | 111 0
: 01010000 | 80 P 11110000 | 112 p
11010001 81 Q 01110001 113 q
11010010 82 R 01110010 114 r
01010011 83 s 11110911 115 s
11010100 &4 i 01110100, 116 %
01010101 85 U 11110101 | 117 | u
01010110 86 v 11110110 | 118
11010111 | 87 v 01110111 | 119 W
11011000 83 X 01111000 120 X
01011001 &9 Y- 11111001 121 | ¥y
010110170 90 Z 11111010 122 z
11011011 | 91 3 01111011 123 {
________ 01011100 92 \ 11111100 |, 124 t
11011101 93 01111101 125 1
11011110 94 oz AN 01111110 126 -
. | oto11111 9 1 __ 11111111 127 B
DB = Horizontal tzabulave Fr = fowm feed
¥ = Line Feed R = carriage return
YT = Vertical _"«:.z;bula_'ke . E = Delete - o

CODES =G
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¢ listed (i.c. ! or? aad'?‘orf\ these

W%ere a1 Patives ar
shonld be rTe WL&CE as typographical veriations of the same basic
characier. s and 1 ere the preferved versions bub expedioncy

T
_'Lay LQG&1TC the use of the albernnbivao in uOdL'hmiuuarec
_ Tne preferred pvlnueﬁ shapes for letter O end zZero are for'
“letter 0 Yo be squared (0) and zero o be marroved (¢). (xnlﬁ‘
is also X. 8 L. 1900, and 4100 p:uchCe‘) '

4.  Comparison wLih £100/905 code

Campqred with the ﬁiOO/BO code the folloving alterations
have faken placei- - _— T S ,

(i) £ has been moved from value 92 to value 35 replacing
‘ ' % in the lattex posmuion,‘\ replaces & as value 92,

) 40 has been rgplaced by ? t value 65°
(3i3) @ (fomrmerdy value 96) and ~ (formerly value 64 ) have
- been interchanged.
(iv) ‘{; | }' have been added in previously uvnassighed
positions. : . : .

(v) <<-has been replaced by | et value 95.

5.. Comparison with dreit Pritish Stendard
- \\

. . Y .

The code is believed to agree with the current araft
British Stancard. The draft B.S. however allows or T
as alternatives to \ at value 92, it is not proposcd to

- agopt either of ithese, it is believed that 1o ovher

nanufacturer is yet doing this. "\

6. Comvarison with U.S, standard

The graphic representations of ecertsin codes differ
&g follows - :

Value Proposed | U.9.£.5.1.1,
o -
35 £ ==
124 { 4 )
126 - ~
wy oA o B L ! A
T b0 bg an infinitesimal problea
=rd with a00 serics. .
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8" 40 72 H 1104 h
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13 45 = 77 ¥ 1109 m
14 a8 7% N 1110 =n
i5 a7 7 79 0 1111 o

16 48 0O g P 112 p
17 49 1 21 ¢ | 113 g
18 50 2 g2 ®» 1114 =1
19 51 3 83 S {115 =8

20 & | 52 4 84 T |116 ¢t

21 53 5 8 U [ 117 u
22 54 6 86 VvV | 118 v

23 55 7 87 W | 119 w

24 56 8 88 X | 120 x

25 57 % 89 Y | 121 y

26 58 @ 9 7 | 122 =
27 59 91 [ | 123

28 60 < 92 € | 124

29 61 = 93 1 | 125

30 62 > 94 1 | 126

31 L 95 ¢ | 127
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#D Hewline, or C/R+L/F

{7 Vertical Tab {(Throw)

iy Helt or Stopoods

{5} Space
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-Wh:tlst all 800~ b"I‘lQS 18~bitf Binary tapes can be, by deimwon read ‘into a -

900 Serics 18-bit computer using initial mstructmns . there are any

s formats th}ch thcsc iapes can take. The purpose of defmmg a standard
'format ig f,o cnable those programs which read bmaly tapes as data to be
.slmphfled (The 'VERIFY' program used 1o compare a bmary iapo with .

: the store is one such program}b

. '_Bihary .i‘a_})es punched in the 1/4/70 format are suitable for loading dir;ecti'y

by'ini’;_ial 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 tepes have 3 sections, viz a loader, a body, and 2 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 forims a store sum-~check. Initial instructions are then re-entered
to read in the tail (which partially over-writes the loader), the tail com-
pares the sum-check just formed by the loader with that punched in the

-{ail, In the case of error an indication is given 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 - 8181, 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 reguired.

In the body of the iape, 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
0 X14 X13 X112 X1l . X10 X8 X8
0 X 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 X 18 and its inverse X18, it is impossible for the first

-cha_ra_c_ter of the word to be a blank, even if tﬁe word 1fseli‘ is zero. {(MNote,

- _-howcver “that the other two chaz"acters can be blam ) The significance of

."ﬂns is explained later,

o BTF-A
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. Aword can be punched in the form described above by the instructions:i~

- 14 8178 .
1 &100 )
15 6144
4 40
14 1
i5 6144
4 40 )
14 7 _
15 6144 S E v

and can be read back in using 3 consecutive '15 2048 instructions.

The loadeyr uses 13 locationsg, and, using the notation of SIR, is:~

(8167) SC1 >1

(8168} ﬁ 4 INSTR =
(8169) INSTR 5 OBEY

(8170} : .4 30 =

(8171) 15 2048

(8172) 7 ;-4

(8173) 15 . 2048

(8174) _ 15 2048

{8175) OBEY > 1 —t
(8176) 1 sc1

(8177) - 5 SCi e
(8178) | 10 OBEY |
-{8179) 8 ;-8

The loader is entered, from initial instructions, at 8177 with both the
Accumulstor and B-register 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 OBREY is set to
5 OBEY'., If a non-blank character is read, the reméining 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,

o eTE-2




To -i_c-ad .}._’V’QI‘IC.’;S_ 'i_z:io_stc:»re-locaiiens N, N+1, and N+2 the Tirst word punche,d

“on the tape, after a blank, is &/5 N-1? followed by the 3 words to be loaded.

Smce the B- 1"egister is clear the modification has no effec’c but its use

| :w111 be explamcd 1&1’&1‘,

For e}:_amp_le, if the body of the tape consisted of:%

A blank

3 characters forming the word /b 7

3 characters forming the word 4 36

3 chzi_racters forming the word o 37

3 characiers for ning‘the word -8 10
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:

Ablank
3 characters forming the word 5 0
3 characters forming the word -+8192

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

so-that '5 0' is obeyed as '5 1Y,

The body of the tape ends with a hlank 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.

ogTE~3
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The tail uses 6 of the locations previously used by ibe leader, and, using

the notlation of SIR, isi~

(8 174)  SC2 ~ Sumcheck formed by punching program k
- (8175) 7 +0<— or 7 START
(8176) 15 6144
(8177) 4 8C2 e
(8178} 2 SC1
(8179) 8 ;-d—

The tail is entered, {from initial instructions, at 8§177. If SC1 and SC2

are the same, either a dynamic siop occurs or the program just loaded

“is entered by the obeyed '7% instruction. therwise continuous punch

oﬁtput occurs, Note that since the sum-check SC2 is punched in the tail
of the tape, rather then 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 store-dump of all non-zero locations needs a
clear store, but a store-dump of ALL locations does not. A correctly-
written program assembled by 2-PASS SIR usually does NOT require a
clear-store,

o d
Yor a single store module, the clear-sfore program is, in SIR notation:-

(8175} , 8 42 mm—
(8176) 8 8189 ——
(8177) OBEY 5 2 B
(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 ins{ructions.

O Copyrsgnt, Eliar Sestne s |




To clear extended stores the above clear-store is preceded by:- N

(8171} 10 1 se———m _

(8172} /5 8191 \
(8173) 4 1

(8174) 1 COUNT

(8175) 7 8181 e

(8178) 4 +0

(8177} 8 01 ; JFUNSIRERRSE RV SRR

(8178} - +0 (Literal)

{8179} COUNT +8§192 ~ Size of Store

“This is entered, froin initial instructions, at 8177 with the Accumulator
and B-register clear; and clears location 8192 vpwards, 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 punched as 4 fape 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 signiﬁ.cance'(other than

to indicate the nature of the progré'm used to punch the tape).

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

(8177) | 0 8179
(8178) 8 8182
(8179) o ~N

which instruct initial insiructions 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 {rom the loader by 4 blanks.

Note that location 8167, being a workspace, 1s not punched as part of the

loader, but that 8175, being part way through the loader, is punched for
gimplicity as +0. The literal +0 in the loader is obtained from location 1,
which, aithough not always zero, always has zeros in its bottom 13 bits,

~which is sufficient.

- BTf-5
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~giagramatically asi~

" Thus, the ilems which occur on the binary tape can be represented -

¢
180 blanks

ls to load clear-store ) _ ' '
3 words to load clear-store gpreceded by markers

9 words to clear 8182 upwards

4 blanks

.

. '3'words to load clear-store
: % preceded by markers
5 words to clear 2-8175

4 blanks

\

3 words to load loader
ﬂ ‘ % preceded by markers
12 words of loader

F —————— B initially 0
L Blank ,j
word (5 1) -1 <
Y
word to be placed in B €9
b=
. o ©
Blank 3 ‘?‘%
1 word (/5 N) - 1 S g
-~
words to be placed in B + N onwards 05
=
o
Blank =
word (8 8181) -~ 1 !,
word +0
d lead fail
8 words to load tal % preceded by markers
6 words of tail
¥
180 blanks

BTF-6
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