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General Products Division
Processing Systems Applied Programmm"
February 15, 1961

IBM 1620 GOTRAN

LANGUAGE SPECIFICATIONS

The language specifications for the IBM 1620 GOTRAN system have been published in
the IBM Systems bulletin, IBM 1620 GOTRAN: Preliminary Specifications, form
number, J29-4205. In addition to these specifications a2 new GOTRAN statement is
now available to plot curves. This statement is as follows:

—— —— [ER——

GENERAL FORM  EXAMPLE

PLOT (X, *)
PLOT ( DELT, +)

PLOT (v, c) where v is a ﬂoa.ti.ng
point variable and ¢ is the charac-
ter to be used for the plot

-The PLOT statement w:.ll space the carnage a number of spaces equal to the integral
part of the variable v and print the character specified as c. The character to be

used for the plot may be any 1620 character except the record mark. The carriage

is returned only by a2 PRINT statement, thus making it possible to plot multi-functions.
If the standard margin and tab settings * are used, the variable v should be sca;co
between 0 and 66. '

NOTE: The PLOT statement is not compatible with IBM 1620 FORTRAN.

- OPERATING PROCEDURES

The operating procedures for the IBM 1620 GOTRAN system can be divided into the
following three phases: '

(1) Loading the GOTRAN system tape
(2) Loading and compilation of the source program

(3) Executing the program.

% See Section Program Execution of this write-up for these settings.




Loading the GOTRAN System Tape

To initiate the loading of the GOTRAN system tape (i.e., the compiler/interpreter
program) a read instruction must be manually entered through the console as follows:

(1) Depress the Reset Key
(2) Depress the Insert Key

(3) Type the instruction
36 00000 00300

(4) Depress ‘he Release Key
(5) Depress the Start Key

~After the GOTRAN compiler/interpreter has been loaded into storage, the machine
will halt and await the entry of the source statements. '

Loa.di.ng a.nd Compilation of the Source Program

. Under control of Program Switch 1 the source program s»atements may be entered
using one of two methods.

(1) If the input is on paper tape, mount the tape and depress the Start key.

(2) 1If the source statements are to be typed in, depressing the Start key after
the compiler/interpreter has been loaded will catse the qﬁompiler'/interpreter
to transfer control to the console and await the first source statemexnt. After
this statement has been typed in and processed, the compiler/interpreter
will transfer control to the console and await the entry of the next statement.
This continues until all statements have been entered and a prograrm in the
interpretive language has been compiled. NOTE: T‘*ze last character of each
statement typed must be a record mark.

When the last statement of the source program (i.e., the END statement) has been
entered and processed, the machine halts.

Switch Settings

During the loading and compilation of the source program, the console program switches
perform the following functions:
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ON OFF
Switch 1 Source program is being Source program is being entered
entered on paper tape. via console typewriter.
Switch 2 Source statements are punch- Source statements are not punched.
ed on paper tape as they are
-entered. '
Switch 3.%  Source statements are print- Source statements are not printed,

ed at console.

Switch 4 This switch provides the operator with the ability to restart the
typing of a statement if an error has been made while entering
source statements in through the console typewriter. Switch #4
is normally OFF. When a typing error is made that is to be
corrected, it is turned ON, the Release and Start keys depressed,

and then SW 4 turned OFF. The operator then re~types the state-
ment.

All console check switches are set to Program.
Error Messages

The following error messages may appear during the compilation phase of GOTRAN.

MESSAGE MEANING

ERROR Cl Symbol table has been exceeded.

ERROR C2 Unacceptable function name.

ERROR C3 Improper operator in arithmetic statements.

After such an error message appears the program will halt. At this point, the instruc-
o
tion which caused this message has not be compiled and it is possible to enter o new

version of the instruction. This is done as follows:
(1) If the source program is being entered via paper tape, set switch 1 ON.

(2) Depress the Start key. The program will select the console and await the
entry of typed data.

* See Section Restart Procedure for additional use of Switch #3.
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" (3) Type in the corrected statement.
: (4) Depress the Release and Start keys. NOTE: If SW 1 was OFF originally
to accept input from paper tape it must be restored to this position after

the instruction has been typed in.

Program Execution

- Depressing the Start key when the machine has halted following the completion of
' compilation, causes the program to be executed. If the input data to the program
is on paper tape, the data tape should be mounted before depressing the Start key.
- The halt following compilation also allows the operator time to set the console

. switches. '

. Switch Settings

. During-the execution of the compiled program, the console progra‘m switches perform
the following functions:

ON ' OFF
Switch 1 Input data to be entered on Input data to be entered via console
paper tape. typewriter. ‘
Switch 2 Result of each arithmetic N/A

statement is printed. This
is known as the trace mode.

Switch 3 Not used except in restart procedures.

Switch 4 This switch provides the operator with the ability to restart the
typing of input data if an error has been made while typing in data
at the console., Switch #4 is normally OFF. When a typing errox
is made that is to be corrected, it is turned ON, the Relcase and
Start keys depressed, and then SW 4 turned OFF. The operator
then re-types the input data,

All console check switches are set to Program.

Ma.rgi,ﬂ and Tab Settings

During execution time, the left margin should be set at 10 and the right fr{a.rgin at 95.
Tab settings should be at 28, 46, 63, 80, and 94.
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Error Messages

The following error messages may appear during the execution of the compiled program.

. . RESULT

. MESSAGE MEANING IN REGISTER
ERRCR E1 FAD, FSB overflow (21l nines)
ERROR E2 FAD, FSB underflow (all zeroes)
ERROR E3 FMP overflow (all nines)
ERROR E4 FMP underflow (all zeroes)
ERROR E5 FDV overflow (all nines)
ERROR E6 FDV underflow (21l zeroes)
ERROR E7 FDV: attempted division (all nines)

by zero
ERROR F1 Loss of 21l significance (211 nines)
in F SIN, F COS

ERROR F2 FLN: A =0 (all zeroes)
ERROR F3 FLN: A<O FLN | A
ERROR F4 FEXP overflow (211 nines)
.ERROR F5 FEXP underflow (21l zeroes)
ERROR F6 FAXB: A<O iAl B

ERROR Al ANY indicator or MAR check indicator turned on. *

Restart Procedure

Whenever the machine halts on an error or gets into an uncontrolled loop, the operator
has the ability of reinitializing the GOTRAN program to accept a new program or to
begin ancw the existing program in storage. For both compilation and execution,
Program Switch 3 is used for this feature in the following way: Depressing the RESET,
INSERT, RELEASE, and START keys cause console switch 3 to be interrcgated. (If
Restart is used when an exit from a loop is not atteined the machine must, of course,
be halted before these keys are depressed.) If SW 3is:

ON - the compiler/interpreter will reinitialize itself and come to the
halt which precedes the entering of 2 GOTRAN source program.
A new source program may be entered at this time.

OFF =~ the compiler/interpreter will reinitialize and begin ancw the
execution of the compiled program currently in 1620 core storage.

* This message may also appear during compilation.
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Data Arrangement in Core Storage

During the run of a GOTRAN program, the layout of 1620 core storage

is as follows:

00000

09166
|
!
Arithmetic O Symbol Table
B i
and o 3 i
Compiler/Interpreter Function Q@
' ' Subroutines o @
g &

500 Symbols

~0
~)
-




TAPE DATA
‘ Label TXEe Hash Totzl

2/10 GOTRAN Numeric with internal record marks 15705 56742 07989 07021



OPERATING INSTRUCTIONS

,,,,,,

This write~up assumes that the redader is familiar with bulletin
number J2944205-0 entitled "IBM 1620 GOTRAN", and the write~-
up on operating inst¥iictions dated February 15, 1961,

Consolé Switch #1 has an additional us€ and must be set before
loading the system deck. If Switéh #1 is off, all subroutines are
loaded; if on, SIN, COS, and ATN are omitted, thus allowing for a
larger program., '

To load the system, depress the RESET key, place the System deck
iito the read hopper, and depress the load key. Upon completion
of loading, the computef will ¢omeé to a halt. At this time, the
switches are set for compilation.

The functions of the switches have not been changed. All references
to tape are now applicable to cards, except that the end~of-line
' character need not be ptresent on the card.
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00060
00400
00400
00408
00408
00416
00416
00424
00424
00432
00432
00440
00440
00448
00448
00456
00456
00464
00464
00472
00472
00480
00480
00488
00488
00500
00512
00524
00536
00548
00560
00572
00584
C0596
00608
00620
00632
00644
00656
00668
00680

00692

00704
00716
00728
00740
00748
00748
00760
00772
00780
00780
00792
00804
00812
00812

49

49

49

49

49

49

49

49

49

49

49

31
44

44

25
26
11
26
43

26
43
26

43
26
27
26
47
15
15

16

34
27
49

25
22
49

25
22
49

25

00880
00912
01280

01324

01448

01898
01064
01576
01794
01740
01236

00849
00844
04730
00546
00650
00499
00642
00748
00654
00780
00661
00812
00060
09554
19999
00488
07199
06847
07203
00000
06674
00488

00770
00642
00584

00802
00654
00608

00834

00000
00000
00000
00000
00000
00000
00000
00000
00000
00000
00000
JuB1e
00849
00850
00849
19994
000J4
00852
00853

00856
00857

00860

00861
19999
19999
00060
00200
00001
00001
000L4
00102
00662
00000

00853
19997
00000

00857
19997

00000

00861

VOO ~NODN P WA

*
FAC

INT

INTA
INTB

IA
IB
IC

IRA
IRB

IRC

GO TRAN
DORG
B
DORG
D¢
DORG
B
DORG
B
DORG
B
DORG
B
DORG
B
DORG
B
DORG
B
DORG
B
DORG
B
DORG
TR
BNF
BNF
1)
TF
AM
TF
BD
TF
BD
TF
BD
TF
BT
TF
BNC2
TDM
TDM
TFM
RCTY
BT
B
DORG
D
s
B

DORG

1)

s

DORG

i)

COMPILER-INTERPRETERZ
»602 :

4002
GOTOZ

4082

IF2

4162

D012

42427

D022

4327

FX22Z

4402
RDZ

4482
WTZ

4562
PAUSEZ
4642
ENDZ
4722
STOPZ
4802
PTZ
4882
WKsLOC»72
WK-53WKZ
FUNCT»WK&12Z
#5622 9WK2Z

1B66199942
INT&E11s144102
IA6105WKE3Z
IRAsWKE4Z
IB6&10sWKETZ
IRByWKEBZ
1CE59WKE112
IRCsWKE122Z
FAC»199992
FAD» 199992
19999,FACZ

INTZ '
W6=3412Z
W2369,12
W66193445102Z

7 : b
WRITEsIC&62

INTZ
*-32 -
*6229WKELZ
IA£105199972
INTAZ
*=-37
*6229WKEBZ
IB&105199972
INTBZ
*-37
*6229WKEL122Z

/&



00824
00836

00844

00844
00849
00879
00880
.00892
00904

00912

00912
00924
00936
00948
00960
- 00972
00980
00980
00992
01004
01012
01012
01024
01032
01032
01044
01056
01064
01064
01076
01088
01100
01112
01124
01136
01148
01160
01172
01184
01196
01204
01204
01216
01228
d1236
01236
01248
01260
01272
01280
01280
01292
01304
01316
01324
01324
01336
01348

22

49

49

26

26

49

26
43
26
43
26
49

44
26
49

26
49

25
22
49

15
15
16
34
11
26
11
43
17
31

45

49

25
22
49

15
15
16

49

25
26
11
49

25
25
21

00661
00632

00400

24
00902
00499
00488

00946
01032

00060
00980
00902
00892

01012
00902
00892

00902

00892

01054
00946
00936

07199
06847

07203

00000
00499

01170
00499

01204

06674
00851

01124
00488

01226
01170
01160

07199

06847

07203

01112

01297
19997

00499
00488

01353
01370
19997

19997

00000

00000

00853
19996

00000

00853

00854

19999
00053
00860
00000

00060
00857
00000

00863

100000

00854

19997
00000

00001

00001

oooL4
00102
000-3
00853

000~4

00854

J9999

00855

00851

00000

00854
19997

00000

00004

00004
oooM1

100000

00851

00854
000-7

00000

00851

00851

C0856

57

58
59

60

61
62

63
64
65

66

- 67
68

69

70

71
72
-73

T4

75

16

77

78

79

80

81

82

83

-84

.85
86
87
88

89

90
91

92

- 93

94
95
96
97
98
99

100

101

104

105
106
107
108

109
110
111

112
113
114

ABCDE

WK

GOTO

{E

IFA

IFC

IFD

DORG

DS
DS
TF
TF

DORG
TF
BD

" TF

BD
TF

DORG
BNF
TF

DORG

TF

~ DORG

IFB
W

WTT

70

DORG

-TDM

TOM
TFM
RCTY
AM

TF
AM

WRINST

BD
BTM
TR

 BNR

WRSUB

PT

Dol

Do2

DORG
™

DORG
TDM
TDM
TFM
B‘,
DOR
D
TF
AM

DORG
7D
70

1C65519997Z.
1A2

*=37

4002

s ABCDE&5Z

242

%6229 WKELZ
INTE115199962
INTZ

%x-37
IFA610sWKE4Z
IFBsWKE5Z
FAC»19999Z
IFC,FAC-7Z
GOTO&22sWKEL1Z
GOT06122

*-37

IFDsFACZ

GOT0&225WKEBZ

GOTO&12Z

*¥-37
GOTO6229sWKEL14Z
6OTO0&122

*-37
*65229WKE52 /
IFA&105199972
IFAZ '
#-32

‘W6=-3s12

W2369s12
W6&1934910Z

Z L
INT&E1193510Z
WRINSTE109sWKELZ

CINT&1194510Z-

WRSUBsWK&E5Z
WRITE»19999Z
WK&2yWKE62Z

WTTE12sWKE22Z

INTZ
*-3Z

. *¥6229WKESZ

WRINST&E10919997Z

WRINSTZ

*-37

W6=3442

W2369942
W661s41+102
WTTZ

*~-32
*6179WKE22

19997 sWKES52Z

INT&E11575102

INTZ L

*-32

#65299,WK&E22Z

*6349yWKE2Z

19997 sWKETZ
/9



01360 24 00854 19997 115 C WKES59199972

01372 47 01404 01300 116 BL DOERZ

01384 26 00499 00861 117 TF INT&E11lsWKEL22Z
01396 49 00488 00000 118 B INTZ

01404 ' 119 DORG #*-32

01404 11 00499 00-14 120 DOER AM INTE11914592
01416 25 01433 00851 121 TD *5179WKE22Z
01428 22 19997 00856 122 S 19997, WK&72Z
01440 49 00488 00000 123 ‘ B INTZ

01280 ‘ 124 Fx1 DS »D012

01448 125 DORG %*-32

01448 25 01513 00851 126 FXx2 TD *665sWKE22
01460 25 01501 00851 127 TD #6641 9WKE22Z
01472 25 01506 00852 128 TD  *6349sWKE32Z
01484 25 01509 00853 129 ’ TD *6259WKESLZ
01496 26 19997 19997 130 TF 199975199972
01508 21 J9997 00856 131 A 19997y WKET»22
01520 46 01532 01400 132 _ BV *6122

01532 11 00499 000-9 133 AM INT&E11995102
01544 47 00488 00200 134 BNC2 INTZ

01556 26 00661 01513 135 TF IC6E59%=437
01568 49 00680 00000 136 B 1C&242

01576 137 DORG *-3Z

01576 48 00000 00000 138 PAUSE H Z

01588 11 00499 000-3 139 AM INT&E11535102
016C0 49 00488 00000 140 B INTZ

01608 142 DORG *-3Z

01608 16 01643 J2913 INSTRM TFM TST2-3,CHI&E1582
01620 16 01652 J2913 TFM  TST266sCHI&E158Z
01632 45 01646 00000 TST1 BNR *§51450Z

01644 42 00000 00000 88 Z

01646 DORG *-9Z.

01646 14 00000 000-0 TST2 CM »0+10Z

01658 47 01702 01200 BNE TST732

01670 12 01643 000-2
01682 12 01652 000-2
01694 49 01632 00000
01702

01702 26 01732 01652
01714 11 01732 000-2

SM TST2-3+25102
SM TST26692102
B TS8T1Z
DORG %*-37

TST3 TF #5309 TST2662
AM *¥618+92+102

b bt bt bk b b b b e fd b b b e D ped

01726 15 00000 00000 TOM  »2Z

01737 1 DC ls@y¥*Z
01738 42 00000 000UVO BB Z

01740 DORG %*-9Z7
01583 141 CVR DS sPAUSEE&TZ
01740 34 00000 00102 143 STOP RCTY Z

01752 39 01785 00100 144 WATY STPMES-8Z
01764 34 00000 00108 145 TBTY 2Z

01776 49 01806 00000 146 B END&12Z
01784 147 DORG %*-3Z
01793 10 148 STPMES DC 10+626356570@2
01794 34 00000 00102 149 END RCTY 2

01806 39 09265 00100 150 ; WATY MESS-227
01818 34 00000 00102 151 . RCTY 2z

01830 34 00000 00102 152 RCTY 2

01842 48 00999 00000 153 H 9992
01854 15 06107 00001 154 TOM COMPSWs1Z

01866 16 00499 J4816 155 TFM CINTE11,5L0CZ



01878
01890
01898
01898
01910
01922
01934
01946
01958

01966

01966
01978
01990
02002
0201%
02026
02037
02038
02050
02062
02074
02086
02098
02110
02118
02118
02130
02142
02154
02166
02178
02190
02198
02198
02210
02222
02230
02230
02242
02254
02262
02262
02274
02286
02298
02309
02310
02322
02334
02346
02358
02370
02378
02378
02390
02402
02414
02426

16
49

11
46
34
46
37
49

37
27
46
46
47
17

49
26
11
14
46
15
49

15
43
27
26
31
45
49

46
34
49

25
22
49

16
26
45
17

24
46
24
46

46

49

45
26
26
25
42

05838
07362

00499
01934
00000
01966
12755
01978

12755
01608
01922
02026
02050
06078

02002
02159
00499
02159
02118
02160
02130

02160
02230
02608
19999
00851
02198
00488

01934
00000
01934

02252
02159
02142

02285
09191
02378
06078

09213
02440
09191
02440
02414
02440

02310
02408
19999

02285

00000

J481l6
00000

000-3
00100
00102
00100
00100
00000

00500
01607
00400
01900
00800
J7100

00000
00853
000~-4
O0R79
01100
00009
00000

00007
00854
02607
00060
00855
00851
00000

00100
00108
00000

00854

19997
00000

1R999
19876
09190
L7100

09191
01400
09213
01400
01200
00000

09191

02285

09213
~1928
00000

156
157
158
159
160
161
162
163
164
165
166
99999
167
168
169
170
171
172
173
174
175
176
177
178
179
180
181
182
183
184
185
186
187
188
189
190
191
192
193
194
195
196
197
198
199
200
201
202
203
204
205
206
207
1208
209
210
211
212

EVR

RD

TFM

DORG
AM

' BC1

RR

PIRTCK

RCTY
BC1
RATY

DORG
RACD
BT
BC4
BI
BNI
BTM
DC

TF
AM
CM
BH
TDM

DORG

- TDM

"RWINST

RwWSUB

BD
BT
TF
TR
BNR

DORG

BC1

- TBTY

B
DORG
D

. DORG

TLU

TFM
TF
BNR

- BTM

TLUC

TLUB

DC
C
BV
C

BV

BE
B
DORG
BNR
TF
TF
D
BB

LsLOCZ
CLEARZ
*-32
INTE11+39102
RRZ

7 -
*532
CHIZ
*¥620Z
*-37

CHIZ

INSTRMs INSTRM=12Z
RR-122
PIRTCKs19002
*¥5364+8002
ERROR»171002
le@y*Z ’
#-362
RWINST&E17 sWK&E4Z
INT&E11944102
RWINSTE179979592
*5322
*¥662992
*520Z .
*-32Z
*¥6542+72
RWSUBsWK&52
READsREAD-1Z
19999 ,sFACZ
WKE2 s WKEBZ
EVRsWKE&E22Z

INTZ
*¥-32
RRZ

A
RRZ
*-~37
*¥6229WKESZ
RWINSTE17+199972

RWINSTZ

*-37
¥623519999,82
TESTER»198762
TLUB-12,TESTER-1Z
ERROR 371002
19@s%Z
COLL>TESTERZ
TLUAZ
TESTER»COLLZ
TLUAZ

TLUBG242Z

TLUAZ

*—32 .

TLUCs TESTERZ -
*618,TLUE 232
19999,COLLZ
TLUE235SBSCT»72
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02428
02428
02440
02452
02460
02460
02471
02472
02484
02496
02508
02520
02528
02528
02540
02552
02564
02576
02588
02596
02596
02608
02620
02632
02644
02656
02668
02680
02692
02704
02716
02728
02740
02752
02764
02776
02784
02784
02796
02808
02820
02832
02844
02852
02852
02864
02876
02888
02900
02912
02924
02932
02932
02944
02956
02968
02976
02976

15
12
49

16

31
25
31
45
49

14
46
32
43
32
49

31
14
46
14
46
14
47
49
14
46
14
46
26
31
45
49

14
47
31
26
33
49

31
14
46
14
46
15
49

31
14
46
49

25

02285
02285
-2274

09214

09211
09213

12754

02528
02552

12755
02472
09211
02588
09213
02262

12754
12755
02596
12755
03588
12755
02692
03692
12755
03656
12755
03704
09213
12754

02784

02912

12755

02864

09195
09213
09212
02752

12754
12755
02852
12755
02932
01928
02262

12754
12755

02932

03044

01928

00009
0-010
00000

00-00
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C
C

12
13
14
12
15
17
18
19
20
21

TEST

SWITCH

W

MR~

PRIN
END

003

00
20
20

2
2
1

004

-00
- 00
00

4
1
ly

PROBLEM
TWO MUST BE ON DURING EXECUTION

...(__——L.L.N—-
P+ 1+ 1+

—T DD et ek ot i

T,

002
-004

END OF PROGRAM

C TEST PROBLEM

C

1

K =

ROT
RRT
K =
ROT
RRT
K =
ROT
RRT
K =
ROT
RRT

JIMENSION ROT(4), RRT(4), RC(4), B(4), A(h), RY (4)

PSEC =
00 3
3 RC

2

END

6
5‘
/

'E

SW =

CONTIN
1
(K)
(K)
2
(K)
(K)
3
(K)
(K)
L
(K)
(K)

O Ol il ol Wi W
o ..
(] OMNE LU IS i o

]

. 0000000

0000000

. 0000000
. 0000000
. 0000000

2 MUST BE ON DURING EXECUTION
UE

e o e o o o .
OO0 OO0 00 loNe]

]
kS

=y
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001
002
003
004
005
006
007
003
009
010
011
012
013
014
015

ENJ OF PROGRAM

C
c

157

FROM 1 TO 15

5 = 0,0

205 1 =1, 15, 1

"\ = ].O

o= S+ 1,0

RT = =/ R

#“T = RT + R

RT = RT / 2.0

R RT

RT = 3./ R

RT = RT + R

RT = RT / 2,0

TEZST = R = RT

TEST = TEST - ,00000001

IF (TEST) 4,4,2

CONT I NUL

PRINT 5, I, R

END
1.0000000
1. 4142135
1.7320508
2.0000000
2,2360079
2, 4494847 -
2,6457513
2.8284271
3.0000000
3.1022776
3.,3166247
3.b641016
3.6055512
3.7416573
3.8729633

TZST PROBLEW

JIMENSTON A(25), 5(25), Cc(25), D(25)
I = 1

A(l) = 0.0

PRINT , 1, A(1)

33 15 | = 2,25

| -1
A(l) = A(J} + 1.0
PRINT , I, A(1)
30 2 J = 1,25
3(J) = LOH(&(
PRINT , 4, A(J), B(J)
CONTINUE
DO 3 K= 1,25
J(K) = A(K) ** 2,0

(K) = SGR(A(K))

PRINT , K, A(K), o(K), C(K)
END

-

THIS PROGRAM CALCULATES THE SQUARE RQOT_OF NUMBERS

1
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001 0.0

002 1.0000000
003 2,0000000
00L 3.0000000
005 4,0000000
005 5.0000000 .
007 6.0000000
003 7.0000000
009 8.0000000
010 - 9.0000000
oM 10.000000
012 11.000000
013 12,000000
01k - 13,000000
015 14,000000
016 . 15,000000
017 - 16.,000000 .
018 17.000000
019 13,000000
020 19.000000
021 20.000000
022 21.000000
023 22.,000000
024 23.,000000
025 24,000000
ERROR F2

001 0.0

- 002 1.0000000
003 2,0000000
00L 3.0000000
005 L, 0000000
006 5.0000000
007 6.0000000
008 - 7.0000000
009 8,0000000
010 9.0000000
011 4 10,000000
012 11.,000000
013 12,000000
014 - 13,000000
015 . 14,000000
016 - 15,000000
017 16.,000000
018 - 17 .000000
019 - 18,000000
020 ' 19.000000
021 20,000000
022 21,000000
023 22,000000
024 "~ 23.000000

025 ' 24,000000



001

002

003
ook
005
006
007

008

END OF PROGRAM

c

009
010
o11
012
013
014
015
016
017
018
019
020
021
022
023
024
025

0.0

. 1.0000000
2.0000000
3.0000000
L,0000000

5.0000000

6.,0000000
7.0000000
8.0000000
9.0000000
10,000000

11,000000 "

12,000000
13.000000
14,000000
15,000000
16 ,000000
17.000000
18.,000000

19,.000000

20,000000
21,000000
. 22,000000
23,000000
24,000000

- TEST PROBLEM

001
001
001
001
001
002
002
002
002
002
003
003
003
003
003
0oL
00L
004
00L
004

A=A+ ,5

= .5 .
B=2DB+ ,5
)

001
002
003
00k
005
001
002

00L
‘005
001
002
003
00L
005
001
002
003
004
005

0.0
1.0000000
L, 0000000

8.9999983

15.999997
2L:,999998
35.999994
48,999994
©3.999993
80.999987

9.999978
120,99997
143.99998
1686.99997
195.99998
22L4,99999
255.,99998
288.99996
323.99996
360.99993
399.99993
440.99996

483,99994

528.9395997

: 575499995

. 50000000

- 1.0000000
- 1.5000000

2.,0000000
2,5000000
.50000000
1.0000000

1.5000000

2,0000000

2,5000000

. 50000000
1.0000000
1.5000000
2,0000000

- 2,5000000
.50000000

1.0000000
1.5000000
2,0000000

0
1
1
1
1
2
2
2,6457511
2
2
3
3

. 50000000
.50000000
50000000
.50000000
.50000000

1.0000000

1,0000000

1,0000000 .-
1,0000000

1.0000000
1.5000000
1.5000000
1.5000000

~1,5000000

1.5000000
2,0000000
2,0000000
2,0000000
2.0000000

2.5000000 b 2.0990000

39

.707 10631
1.0000000
1.2247 543

T 41k2135

1.5811309%

50000002

1.0000000

- 1.4999999

1.99993999
2.14939939
. 3538533
1.0000000
1.8371172
2.828L271
3.9528470
. 2500000 1
1.0000000
2.249999¢
%4, 0000000
6.2500001



005
005
005
005
005

001
002
003
004
005

END OF PROGRAM

c

TEST PROBLEM
X=""20.0
DOS ' = ]) ll'l
XP = X * X

XpP ]
Y = XP / 10,0
PRINT , X
PLOT (Y, *)
X.= X + 1,0

L00.0 - XP

END

-20,000000
-19.000000
-18.000000
-17.000000
-16,000000
-15.000000
-13.000000
-12,000000
-11,000000
-10,000000
.-9.0000000
-8.0000000
-7.0000000
-6,0000000
-5.,0000000
-4,0000000
-3.0000000
-2,0000000
-1.,0000000
0.0
1.0000000
2,0000000
3,0000000
L,0000000
5.0000000
6.0000000
7 .0000000
8.0000000
9.0000000
10,000000
11.000000
12,000000
13.000000
14,000000 -
15,000000
16.,000000
© 17.000000
18,000000
19.000000
20,000000 .
END OF PROGRAM

%

-+50000000

1,0000000
1.5000000
2.0000000
2,5000000

2,5000000
2.5000000
2,5000000
2,5000000
2,5000000

57

40

. 17677670
1.0000000
2,7556760
5.65638545-.



C  TEST OF NEW SUuROUTINES -~

A

000
001
002
003
0oL
005
006
007
008
009
010
011
012

TEST = 0,0
DO 3 J =0, 12
= SIN(TEST)

B = COS (TEST).

C = ATN (TEST) ‘

PRINT, J, TEST, A, B, C

TEST = TEST + .IO :

END
0.0 0.0
'IOOOOOOO 9-9833“]#E* 2
20000000 . 19866932
« 30060000 «29552020
. 40000000 «3894183L

.50000000 47¢L255L ,87753256
.60000000 L56L6L247
. 70000000 LOLL21769
.80000000 .71735608
.90000000 .78332690
1.0000000 8&1#7098
1. 1000000 .89120736
1.2000000 .93203909 ;

ZND OF PROGRAM

c

WO N e

25

001
002
003
004
- 005
006
007
003
009
010
001

002 -

003
0oL
005
006
007
008
009
010

END OF PROGRAM

TEST PROBLEM

503 Jd=1, 10
"READ, I, A

PRINT, 1, A

PUNCH , 1, A

PAUSE -
D0 25 K= 1, 10
READ, I, A
PRINT, 1, A

"END

~1,0000000
- 2,0000000
3,0000000
4,0000000
5.0000000
- 6,0000000 -
7.0000000
8,0000000
9,0000000
10,000000 .
1.0000000
2,0000000
3.0000000
- 4,0000000
5.0000000
6.0000000
7.0000000
8.0000000
- 9.0000000
10.000000

SIN, COS, ATN

1.0000000
«99500416

098006658.;

+95533649
92106100
16364761
.82533561
.76L81218
.6967067 1

62160997

.54030231

15359612
36235776

5;8(«

41

- 0,0
9.9666652E~ 2

«1973¢555

029 145630
”.38050637

54041950
.61072595
67474053
.73281503
.78539516
.83298127
.87605305



General Products Division
Monterey & Cottle Roads
San Jose 14, California

International Business Machines Corporation Telephone: CYpress 7-2950

September 18, 1962

MEMORANDUM TO: Users of 1620=PR=011 GOTRAN
Version 1

SUBJECT: Modification No. 1

Enclosed is the subject modification to the 1620 GOTRAN.

Please replace cards number 101, 102, 109 and 112 with the enclosed
correspondingly numbered cards; also include the enclosed modification
as part of the supporting documentation to the 1620 GOTRAN system,

GP PROGRAMMING SYSTEMS

cc:  Branch Offices



1620 GOTRAN

1620-PR~011, Version 1

Modification No, 1
September 18, 1962

ERROR: Input data which has leading zeroes are normalized incorrectly.

CORRECTION:

Card No,

101
101
102
109
112

The following are the changes to the program listing:

Inst, at

03728
03764
03812
04060
04212

Make the following changes to the deck.

16
16
47
33
49

Column

23 - 24
60
41 - 42
25 =26
2

03825 00041
00052 00050
03972 01200
03825
04248

Present

12
1
89
16
3

TFM

TFM

BNE
CF

Change To

41

97
33
9

SEXP + 1,-11, 10
FAC - 8, 50, 10
ADEXP

SEXP + 1

* + 36



General Products Division

Monterey & Cottle Roads

San Jose 14, California
International Business Machines Corporation Telephone: 227.7100 ( Arce Code: 408)

January 22, 1963

MEMORANDUM TO:  Users of 1620-PR-011
1620 GOTRAN

SUBJECT: Modification Number 2

Enclosed is the subject modification to the 1620 GOTRAN System.
Dlease replace cards numbered 0083, 0097, and 0125 with the enclosed
correspondingly numbered cards. The enclosed modification should be
included as part of the supporting documentation to the 1620 GOTRAN
System. '

GP PROGRAMMING SYSTEMS

cc: Branch Offices



1620 GOTRAN Modification No, 2
1620-Pr-011, Version 1 January 22, 1963
ERROR:

The compilation of a function statement was incorrect if the variable name
of the argument started with the letter O.

The spacing caused by the PLOT statement was incorrect if the numeric
portion of the character to be plotted was a 6, 7, or 8.

CORRECTION:

Make the following changes to the deck:

Card No, Column Present Change To
0083 46 -1 3
0097 18, 19 - 61 69

0125 47, 48 61 ' o9

Make the following changes to the program listing:

Number Location Symbolic '~ Actual
280 03080 ~ BL READH 47 02976 01300
335 03568 TF WK+10, CHI 26 00859 12755

450 04698 TF POINT - 2, WK+10 26 09225 00859



General Products Division
B Monterey & Cottle Roads
San Jose 14, California

. . . . Telephone: 227-7100 ( Area Code: 408
International Business Machines Corporation crephone (drea Code: 408)

March 27, 1963

MEMORANDUM TO:  Users of #1620-PR~-011
GOTRAN Card System

SUBJECT: Modification Number 3

Enclosed is the subject modification to the GOTRAN Card System.
Please replace card numbered 0193 with the enclosed card. The

enclosed modification should be included as part of the supporting
documentation to the 1620 GOTRAN System,

GP PROGRAMMING SYSTEMS

cc: Branch Offices



1620 GOTRAN Modification No, 3
1620-PR-011, Version 1

The output of data by the GOTRAN System inserted a blank if the
range of the floating point number was between X, X.....E-b9 and
X, Xeeeoo B409, The enclosed correction card will cause the data
to be punched and printed as E+09. The GOTRAN output data will
be acceptable as input to FORTRAN with Format.,

Change instruction #691:
Was TDM  Out+24 07250 15 09318 00000
Should be NOP Out + 24 07250 41 09318 00000



General Products Division
Monterey & Cottle Roads
San Jose 14, California

. . . . Telephone: 227-7100 ( Area Code: 408)
International Business Machines Corporation

April 9, 1963

MEMORANDUM TO:  Users of #1620-PR-011
GOTRAN Card System

SUBJECT: Modification Number 4

Please replace card numbered 0112 with the enclosed card. The enclosed
modification should be included as part of the supporting documentation to
the 1620 GOTRAN System.

Any discrepancy between the material you receive and the items listed
should be reported to the Manager of DP Program Information Department,
112 East Post Road, White Plains, New York.

Continued use of the Applied Programming Analysis Report Form for
reporting difficulties will be appreciated.

GP PROGRAMMING SYSTEMS

cc: Branch Offices



1620 GOTRAN Modification No. 4
1620-PR~011

ERROR:
The internal representation of floating point zero was incorrect, The

addition of a number to 0000, 0000 resulted in a loss of accuracy of
from one to three digits.

CORRECTION:

Instructions #398, 399, and 400 should be:

#3908 BD *+36, FAC-7 04212 43 04248 00053
#399 TFM  FAC-8, 0, 10 04224 16 00052 00000
#400 NOP 04236 41 00000 00000



 General Products Division
E M Monterey & Cottle Roads
San Jose 14, California

. . . . Telephone: 227-7100 (Area Code: 408)
International Business Machines Corporation

June 19, 1963

MEMORANDUM TO: Users of 1620 GOTRAN Card System

SUBJECT: 1620 GOTRAN, Program #1620-PR-011
Version 1, Modification Level 5

This letter transmits Version 1, Modification Level 5 of the 1620
GOTRAN Card System. This modification is in the form of nine (9)
replacement cards. These enclosed cards are to replace the cor-
respondingly numbered cards ( cc 77-80 ) of the system program
deck,

Any discrepancy between the material you receive and the items
listed should be reported to the Manager of DP Program Informa-
tion Department, 112 East Post Road, White Plains, New York.

Continued use of the Authorized Programming Analysis Report
Form for reporting difficulties will be appreciated,

GP Programming Systems

cc: Branch Office



1620 GOTRAN Modification No. 5
1620-PR-011

FRROR:

When statements were entered via the console typewriter and the
card output option for source statements was exercised, informa-
tion was repeated in all following cards having a shorter statement.

CORRECTION:
The input area is now cleared prior to accepting each statement.

The following instructions have been modified as listed:

#484 BC4 SFCF-12 Card #134
#4905 B . SFCF-12 #137
#5657 BD SFCF-12, DOSW #155
#562 B SFCF-12 #156
#609 B SFCF-12 |  #170
#635 B SFCF-12 | #176
#764 B SFCF-12 #213
#809 B SFCF-12 #230
#838 EMB B SFCF-12 #237
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