JOss

Direct only:
Cancel.
Go.
Pibiitit &
Form 1:
Delete step 1.1,
‘Delete part 1.
~Delete form 1, 4
Delete all steps,
Delete all parts,
Delete all forms,
Delete all. S
- —Pelete—ali-valuess— . -
Punch.’ .
Read deeck 3173,
A’=3
Indirect only:

1.1 To step 3.7.
1.1 To part 3.
1.4 Done. :
1.1 Stop.

). | Demand 76

Both diredt and indirect},'

. Line.
Page. .
Set x=y+i.
DO Part 1. Do si?yp lI

Mw#ﬁ&a#&w&##me,ne.re_ all values..
Type—2+25—x,y+ds o
Type step 1.4. e
Type part 1.
Type form 1.
Type all steps.
Type all parts..
Type all forms.
* " Type all values.
Type " kll S
Type size. e
Type a,-b, ¢ in form 1.‘,'

Type 3) b V(3) v /4(),)) ;4)...."
>7$pe al)



JOSS (continued)

Functiona;'

sqrt(x)
log(x)
exp(x)
sin(x)
coséx)
ar §,y)

£p(x) . S
coefle) oLy(f?-' o
Xp®
sgn(x (
max(a,b,...,zg
min(a,b,ee.,2

The coﬁdi;ional clause may be used at the end of any legitimate stép.
'if -a<b or c=d and esxsf., '

All six numeriaal relations may be used. The "and" and "or" are
.evaluated from left to right. s

. Brackets and parenthesés may be used interchangably. The absolute
value bars may be used for brackets in expressions but not for
enclosing subscripts or arguments. '

The dollar sign may be used to refer to the line number on the page
for editing purposes. .

An asterisk at either end of the input.line kills the line unless -
it is a form. ' ‘

Arithmetic operators:
xty  x=y xvy xly x#y

52 letters for identifiers. Any letter may be singly or doubly
subscripted. No declarations. A new assignment overrides a
previous assignment even to the extent of changing dimensions.
Subscripts must be integers from 0 to 99.

Actlvity of user during ''green' and JOSS during '"red" are mutually
exclusive. A task may be completed or stopped or interrupted or
errored. The last three changes to 'green' are flagged by messages.
Only one suspended task is allowed and that may be continued by
6 Go or cmncelled by Cancel or Do.

Eight slots on the drum for users. #800 1024 words for each user
which covers tables, steps, forms and values. User may type size
of his program but is otherwise unconcerned for storage.



JOSS (continued) |

Forms:

Within a form one or more underline characters will be interpreted
as a blank into which a number is to be placed in fixed point form.
A string of periods will likewise be interpreted as a blank into
which a number is to be placed in scientific notation (roughly=--
actually only the coefficient and scale factor exponent will appear).
In both cases numbers will be rounded to fit. :

- Numerical representation:

Nine dedimal coefficient with sign and two decimal scale factor
exponent with sign. All constraints are in decimal therefore

the binary nature of JOHNNIAN never shows through. Only this
gscientific notation is used so there are no special representations

- for '"integer", 'boolean", etc. ' ' . ’

/
/

Jnoﬂw— 7  | | ;'For x: 1()10(8) 100, 7.3, 849, 15(.01)15:2. |



- >

..é

(]

N < X =5 < c &4 n = O o

Z R MR 4 - oD 0 ™M m Y 0w >

JOSS Regions:

Directory for Routines
Character Properties of Input Characters
Drum Control Words

System Statistics

Drum Routines

Error Directory

Fﬁnction Directory

Process Directory

Context

Integers

Parameters, Origins, Constants
Constants General

Lists

Core Area for Drum Routines

Table of Powers of Ten

Single Data Words

Lists

Read-Write-Interpret Block (82 words)

Output Block
Temporary Storage
Tables

Variables

Words

Executive Routines

Run Context and Statistics



JOSS 412 Storage Assignment

Origin (8) Block Length Unused Gap
M 5240 240 0
B 5620 16 0
D - 5640 16 8
F 5660 16 3
K 5700 48 5
X 5760 16 0
A 6000 136 4
U 6210 120 0
- 6400 84 3
I 6524 12 2
E 6540 32 o <F
L 6600 24 3
T 6630 8 0
H 6640 32 0
J 6700 20 2
N 6724 12 0
W 6740 16 0
G 6760 16 2
R 7000 82 0
2 7122 14 ?
P 7140 32 0
S 7200 76 2
Q 7314 | 20 1
v 7340 64 11
Space 7440 224 0
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JOSS Routines:

Read clock

Step one character
Advance to nonspace
Eliminate spaces

Put (P1l) in next S cell (P12)+1
Converter

Packer

Unpacker

Assign buffer

Asgign drum

Deal out a storage space
Unpack (Q3)

Push Q2-Q3 Operand PDL
Pop Q2-Q3 Operand PDL
Push Q4-Q5 Operator PDL
Pop Q4-Q5 Operator PDL
Push Q6-Q7 Auxiliary PDL
Pop Q6-Q7 Auxiliary PDL
Push Q8-Q9 Control PDL
Pop Q8-Q9 Control PDL

Evaluate unsigned numerical expression

Evaluate expression
Type time line
Evaluate condition

Convert function to operator



25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45

= 46

47
43

= 49

50

Output line from S to stn
Evaluate grouped list
Accumulate letters (6 max)
Erase left linked list

Erase right linked list
Check range and pack (Q3)
Add

Subtract

Multiply

Divide

Exponentiate

Convert integer for output
Simple direct tests

Simple indirect tests

Verify space and advance to nonspace in R
Positive integer test on (Q3)
Subscript range test and replace (Q3)
Limit range test on (Q3)

Deck test on (Q3)

Part test on (Q3)

Step test on (Q3)

Form test on (Q3)

Move stn to bottom of list
'TO' routine

Update time of last activity

Find part a/c P20



51
52
53
54
55
56
57
58
59
60
61
62
63
64

65
66
67
68
69
70
71
72
73
74
75
76

Find step a/c P21

Find form a/c P22

Kick out current program (if any)
Bring in program a/c stn (if any)
Switch to user (CL+4SU)

Erase step a/c H21-H26

Erase form a/c H24-H26

Release current buffer (if any) for stn
Release drum to available list
Initialize drum for stn (H12)
Convert time for output

Insert space in output

Copy step number from R to S
Unpack message to S for output composition
Output canned;message '

Put (P1l) in next S cell (P12)+1
Block transfer R-—>S

Compute part (P20) for step (P21)
Insert period and CR+EOM in output
Compare (H21) w (H22)

Find single indexed value

Find double indexed value

Assign value

Evaluate indexed letter

Erase value(s) for letter

Erase one level of control structure
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I

U U U v U U u o o

(D]

77
78
79
80

o N o 1B LN = O

Match groupers

Cancel

Verify preceding space

Transmit line for drum routine

Error routine

Ext
Ext
Ext

Ext

Ext

Ext

of
of
of
of

of
of
of

G5
G5
G6
D3

G6

G6

G6

for
for
for

for

for
for

for

'all ---'
spec. values
'all ~--'

'all values'

spec. values
values in form

step, part, form, size

Delete (step, part, form)

Type (via D extensions)



D(L)-3058

LIST OF JOHNNIAC OPERATIONS - June 1. 1963 P49
Operation Codes are Base Eight Numbers. Notes are Base Ten
Prﬁea__d-to next or;dar- .l;! sequence 00N m Clear MQ, M -> MQ ) h
If A <0, c-—> left command in M 005|TNR| If A <0, ¢ - right command in M
002!1'?[. IfA >0, ¢-—> lelt command in M O00G|TPR| If A , 0, ¢ - right omaand 1n M
OOj.TPl_. Il"_qyax flow, ¢---> left command in M _007 TFH 110 overtlow,: - » right ommand in M
010, TRL ¢-- > lef't command in M 014 | THH ¢ - oot command 1o M
011 TiL | 1If T] on, ¢ * ler't command fn M O15|T1R| 1r ‘l" on, - o ripht command 1, M
012:!T2L | If 'l‘2 on, ¢c-—> left command in M 016 1‘2Ri 1 'l‘.', o, ¢ -, rlght commandg i M
015‘_1‘3!.. If T, on, ¢--> left vommand in M O17|T3R: It 'l‘, on, ¢ right comnand e M
020 RA Clear A, M > A 024 (A ! M +A -, A
JI‘RS- Clear A, - M -5 A lo2s(s i Mo+ A )
22 HAV | Clear A, | M |— A |oszV| I M+ a -, A
023 RSV Clear A, -| M |—> A loa7lsv | <l mjen -,
O30 MR i Clear A, M ° MQ rounded —> A IO}I MB LB 2=3 A s ﬁ(l- A ‘ ) oA and MO
031 MNR ' Clear A, -M * MQ rounded - —> A l035|MNB. M + MQ + 2-3Y A & -, a0 )) A and MG
. H
032 M 'Clear A, M+ MQ —> A and MQ fo36|MA + M * Mg+ 239 A . At M
033 MN _ Clear A, -M * MQ —> A and MQ los7|wwal -m - Ma e 27 Al nwa M
0s0'ps A ¢ M- Mg, r—> A 044 {D !(sz-i“'no);n MG, 1 s A
041 DNS A & (-#)-—> Mq, r—> A 045 | DN i (A ¢2739MQ) ( M) »Mu, = »A
050 ST A -—> M 05% sluaI .,Aw and A, oMy, el My
051 'soL 0 A b ——>0 M 055 SOR § 80 P ‘,OM‘
052 SAL . 7 A jg—>7 M g 056{SAR | .\ A9 — My,
053 SHL 190 " 19 057 (SHR . Lohyy =7 20"y
060’ STQ clonr MQ —> Aand M 064 AQS] MO + A -, Aand M
Ocl SNQ Clear A, MQ —> A and M ffo65|sQsi - Mo o+ A — A ana M
Ov2 SVQ Clear A, | MQ |—> A and M jlo66 AVSi | ¥ ] + A -~ Aana M
Ov3 SNV Clear A,—| MQ |—> A and M 067 svsI -lM |+ A— Aandm
070 SRC Clear MQ, shift A right n places 074 |SRH Shift A right n places.  ‘eron into AL,
Zeros into Ao. . o
071:CLC Clear MQ, clircular shift of A and MQ 075=Clﬂ- Circular shift of A arad MC L1 n placen,
lefs laces Soupl ' ! . . . 3
Ael‘;onMs aces.  Ccouple MQ0 Lo Aj\)' I H . Couple HQO Lu ALi Ay Lo Hq: .
(¢ 39° N
072lLRc ' Clear MQ, power shift A and HQ right n 076 |LRH| Power shift A and MQ rlght n places.
places. Couple “39 to MO : Couple A39 to MQI' OAO —_ OMC‘O‘
0 0 to —> OMQO. . .
073 LLC Clear MQ, power shift A and MQ left n :017 L Power shift A and MQ left n places.
places. Couple zeros into MQj), | Couple zeros into MQ... Mql to A ..
! MQ, to A39 39 39
100 SEI: mSelect I-0 XXXO Pri. Peed Reader 104 |DIS Display
Address XXXl Sec. Feed Reader 105 |HUT| Hoot
Plrt XXX2 Feed Punch 106 |RJ Address part XXXO Restore one page
XXX3 Peed Punch & Echo of 106 XXX1 Advance 1 print line
xxxu Sel. left 83 col.of Prlnter XXX2 Advance 2 prirt lines
' i ght 80 " " ,
tt —
101;C ’n Copy Order M—> §8 Leftgo:t Selected Col. 107 Rend clot K—= &
! i A—> 40 Rightmost " .
110'RD Read drum words to M and memory addresses following numerically. Denoting MQ as
XXX r1r2r3r,‘ dpb 1112131,‘, the f's determine the first drum address and the 1's the last
drum address. d selects the drum; p, the position of the heads; and b, the bank to be read.
111|WD Read M and words in memory addresses following numerically to drum. MQ has the same
- si@iﬂcmce as in 110. I o I
120|%TA | Clear A to Zero Tiaker v M1A — a
121 Clear A £125 NI [-MIA —> A ( — denotes digit inversion
122 Clear A 126(mrli M | TA—> & of M).
123] . Clear A o ) Coojreriva—-f M| T A—> A
130|HTL ;| Halt ¢ —> left command in M 13% [HTR| Halt c —> r1ght command in M
131 |HIL | Halt if Hyon; ¢ —> left command in M 135|HIR| Halt 1if Hy on; ¢ —> right command in M
132|H2L | Halt 1if H2 on; ¢ —> left command in M 136 {H2R Halt Af H2 on; ¢ —> right command in M
_133[H3L | Halt 1€ Hy on; c —> left dinM _}137|H Halt 1f H; on; ¢ —> right command in M
140 Write line buffer 144 Search all SCRs for Match
141 Read 1line buffer 145 Search all SCRs for Mismatch
142 Write SCR 146 Display Graphic 1,/0
143 Read SCR 147 Read Graphic 1/0 Tablet
150 - .
160 e
170 -
s -ur (10 1) directed to the Plotter
as selested by 10.0 XXX6 gates only the
oontents of the -pooinod memory word to the DEPINITIONS

Plotter register with the following meaning:

A Accumulator
@lg-Oirele Radius
MQ
7%18-X Magnitude
oy N Wword in the M*M
2 .Mt‘l‘
Selection 2°A39
lzs-cu'olo Drawing ¢ —> Control goes to
Myg-Line Drawing 1

u.ﬂ-m Selection

28’39.1 Megnitude

ol
| | |
[P W SUNE

L

Multiplier Quotient Register
address in Irternal Storage
Digits in position 220 through 2-39 of the word in A

Logical (d1git by digit) product or intersection

iTaTs[eTsle[rlelsininlizlinliuls|wlrTe
| .
IS

wl2o

21 (22123 12ei 23] 26T27] 28| 29130 31 [ 327 331 34138 - 38 377 3838
1 ]

Left

Operation Lert

. Addresa

Not
used

Lo .. R W 1 DS
Right Right
Addmu
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010

|

0030,
. 0031,

0032,
0033,
0034,
0035,
0036,
, 070
0040,
0041,
0042,
10043,
0044,
0046,
0047,
0050,

1024,
0000,
0004,
0002,
0003,
0004,
0005,
0006,
0007,
0010,

0014,
0015,
0016,
10017,

0020,
0021,
0022,
70023,

0024,
0025,
0026

0037

0051,
0052
0053
0054
0055,
0056
0057

0060,
- 0061,

0063,
0064
0065,
0066
0067,
0070

0071,
. 0072,

... .0073,
0074,

- 0075

[alaie

00000000

010
010
010
010
010
010
010
010
010
020
020
020
120
024
070
130

050
130
011

020

011
010
000
000

..000-

024

100
130
012

050

020

020
100
010

000

000
024
070
106
130
013
050
020

020
106
010
000
000
024
024
020

070

020

,~ 056

nNr

0014
0020
0036
0053
0070
0120
0147
0252
0270

0014
0015
0016
0000
0034
0000
0023

0110024

0027
0026
0027
0027
0022
0000
0000
0001

0000

0052
0000
0002
0042
0043
0045
0044

0045

0002
0000
1000
0001
0067
0000
0000
0057
0060
0062
0061

0062
0000
0000
1000
0001
0114
0114
2402
0025
0115
0100

Nnna7?

000
000
000
000
000
000

000

000
000
000

011
012
043

130,

052
020
000
010
120
000
010

024

000

000
050
000

000

052
020
000
000
010
000
010

012

100°

000
000
000
052
020
000
000
010
000
010

013
106
000
000
000
052
052
056
056
056
020

nnrn

0377
0000
0000
0000
0000
0000
0000
0000
0000
0000

0001

'Jes

PhoarTn T512
M%“’”‘”‘°"—""T|

M‘Vc‘. A¢c_ ~ T

ToantA= o Aec ~ T3
7£ww£-4iéa~9.b44—bb~*"
ﬁa~kﬁﬂ%a~3,a‘oxx.u4~

0002 -

0003
0014
0032
0033
0000
0032
0000
0000
0032

0035

0000
0000
1000
0000
0001
0050
0051
0000
0000
0047

0000

0004
0041
0002
0000
1777
0000
0065
0066
0000
0000
0064
0000
0005

0056
0000
0000
1777
0000
0072
0403
0116
0115
0075

7775 -

NnN4a 4N



YWty

0100,
0101,
0102,
0103,
0104,
0105,
0106,

}0107,

0110,
0111,
0112,
0113,
0114,
0115,
0116,
0117,
0120,
0121,
0122,
0123,
0124,

0125,

0126,
0127,
0130,

0131,

0132,
0133,
0134,
0135,
0136,

0137,
0140,

0141,

0142,

0147,
0150,
0151,
0152,
0153,
0154,
0155,
0156,
0157,

10160,
0161,
0162,
0163,

0164,

0165,
0166,
0167,
0170,
0171,
0172,
0173,
0174,
0175,
0176,
0177,
0200,
0201,

0202,

no0N"

VL

004
101
025
010
024
056
006

020

002
024
014
000
000
000
000
000
024
024
020
020
070
000
007
021
050
106
004
020
020
020
002

024

056

000

000

024
060
020
075
020
000

060

020
050
020
004
020
106
004
020
004
020
020
125
050
020

125

050
020
124
050
020

124
nean

A A Y

0117
0115
0116
2403
0113
0100
0100
0115
0103
0113
0074
0000
0001
0000
0000
0000
0142
0142
0141
0000
0025
0000
0126
0145
0145
0001
0143
0133
0141
0143
0000
0141
0125
0000
0001

0242
0250
0243
0034
0153
0000
0251
0241
0245
0160
0251
0162
0004
0251

0165

0251
0167
0244
0246
0250
0244
0246
0250
0244
0246
0250
0244
0246

n?s5n

e W

020
020
005
020
056
075
010
025
020
056
000
000
000
050
050
000
052
052
050
056
014
023
001
002
010
010
010
010
050
025
020
056
014
000
000

052
056
050
010
010
004
006
024
075
010
075
010
100
075
010
075
010
125
125
101
125
124
101
125
125
101
125

124

10

A A

7777
0115
0103
0115
0115
0117
0074
0116
0115
0115
0000

0001

0000
7777
7777
4000
0123
0136
0145
0144
0137
0000
0132
0135
0131
0135
0133
0006
0145
0144
0143
0143
0125
0001
0000

0220
0154
0250
0153
0221
0000
0157
0245
0001
0221
0007
0221
0004
0023
0221
0034
0221
0247
0245
0250
0247
0245
0250
0247
0245
0250
0247
0245

[AMANA]



Viawtr

0205,
0206,
0207,
0210,
0211,
0212,
0213,
0214,
0215,
0216,
0217,
0220,
0221,
0222,
0223,
0224,
0225,
0226,
0227,
10230,
0231,
0232,
0233,
0234,
0235,
0236,
0237,
0240,
0241,
0242,
0243,
0244,

0250,
0251,
- 0252,

0253,
0254,
0255,
0256,
0257,
0260,
0261,
0262,
0263,
0264,
0265,
0266,
0267,
0270,
02741,
0272,
0273,
0274,

Vi v

125
050
020
125
050
020
124
050
020
124
050
010
024
020
020
050
075
020
050
024
050
020
050
071
020
050
071
001
000
000
170
000

056
130
024
024
024
024
020
021
020
020
054
024

010

177
000
000
100
101
000
075
010

VAR

0246
0250
0244
0246
0250
0244
0246
0250
0244
0246
0250
0000
0242
0250
0247
0247
0001
0245
0245
0250
0250
0247
0247
0001
0245
0245
0001
0000
0000
0001
3367
1707

0251
0251
0267
0267
0267
0267
7113
7115
7171
7114
0260
0265
7116
1777
0000
0001
0000
0272
0000
0117
0270

deltt

125
101
124
124
101
124
125
101
124
124
101
000
052
014
075
020
050
075
020
003
001
071
020
050
071
020
050
010
000
000
360
367

014
020
052
052
052
052
050
050
050
024
020
005
000
777
000
000
004
014
010
002
000

AV R e Y ]

0245
0250
0247
0245
0250
0247
0245
0250
0247
0245
0250
0000
0240
0231
0001
0246
0246
0001
0250
0231
0223
0001
0246
0246
0001
0250
0250
0232
0001
0000
0400
3600

0251
0625
0256
0261
0257
0264
0260
0265
0521
0260
0266
0257
0000
7777
0001
0000
0274
0272
1001
0271
4000
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010 1024,
1000,
1001,
1002,
11003,

1004,

1005,

1006,

1007,
1010,
1011,
1012,
1013,

1014,

1015,
1020,

1021,

1022,

11023,

010 1022,

000
010
010
010
010
010

010

010
010
050
050
010
010
010
010

010
010
010
010

000

1000
1100
2200
1200
1300
1400
1500
1600
1700
2012
2104
2300
3100
3200
3400

2600
2700
2400
2500

1000

000
000
000
000
000
000
000
000
000
010
010
000
000
000
000

000
000
000
000

000

1077
0000
0000
0000
0000
0000
0000

0000

0000
2000
2100
0000
0000
0000
0000

0000
0000
0000
0000

1077
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010 1021, 000
~7-1100, 120
1101, 050
1102, 124
1103, 020
1104, 025
1105, 020
1106, 025
1107, 020
1110, 025
1111, 020
1112, 025
1113, 020
1114, 025
1115, 020
1116, 025
1117, 020
1120, 025
1121, 130

1140, 000
1141, €000
1142, 000

1451, 000
1152, 000
1153, 000
1154, 000
1155, 000
1156, 000
1157, 000

010 1022, 000

11.00

0000
1141
1142
1141
1151
1141
1152
1141
1153
1141
1154
1141
1155
1141
1156
1141
1157
1100

0000

0000

0017

0000
0000
0000
0000
0000
0000
0000

1100

000
145
001
050
124
002
124
002
124
002
124
002
124
002
124
002
124
002
000

177
004
000

100
040
020
010
004
002
001

000

1477
1140
1100
0576
1151
1012
1152
1001
1153
1005
1154
1006
1155
1002
1156
1003
1157
1004
0000
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