






























































































































































































































































Error Code Cause

045 Subscript expression not delimited by ", "or ")".

050 Arg (1), op (1) table overflow.

051 Unsubscripted array reference used as a variable.

052 Function name used as a variable.

053 Comma used other than as parameter separator.

054 Function or array name used in an expression representing a function parameter.
055 Expression used as an assignment variable.

056 Expression contains uneven number of parentheses.

060 Illegal mode mixing.

063 Signed assignment variable.

069 Doubly defined statement numbers or phase error.

070 Illegal statement for BLOCK DATA program.

071 Statement not a DO or DO illegal as True statement for logical IF.
072 Hlegal logical IF true statement.

074 Unrecognizable statement (first 3 characters).

075 Unrecognizable statement (4-n characters).

076 Statement out of order.

077 Statement should not be labeled.

078 First character following READ or WRITE not a left parenthesis.
079 [llegal format specification in READ or WRITE.

080 Binary WRITE has no list.

081 Illegal list element separator.

082 Illegal implied DO construction.

086 DO nesting too deep.

087 Missing DO parameter.

088 Illegal DO parameter construction.

089 [llegal statement type terminated DO.

090 Improper DO nesting.

091 [llegal character following I/O unit specification.

092 Illegal character following FORMAT specification.

095 Name previously appeared in a specification statement.

096 Statement improperly delimited.

097 Illegal array declaration = DIMENSION statement.

098 Array size greater than 78192 - DATA specification statement.
100 Improper subscript list delimiter in a DIMENSION statement.
101 More than 3 subscripts (dimensions).

102 Integer argument not a constant.

103 Integer constant not less than 8192,



Error Code

104
105
106
114
115
116
117
118
120
121
123
124
126
127
128
129
130
131
132
136
137
138
139
140
142
143
144
145
147
148
149
150
151
152
153
154
155
156

Cause

Integer constant negative.

FORMAT statement has no statement number.

[llegal FORMAT specification.

COMMON block name has illegal delimiter (not /).

Name declared as COMMON block name previously declared otherwise.
COMMON block size exceeds 8190 words.

Declared COMMON variable is a dummy, function, or already in COMMON.
ASSIGN statement missing "TO."

Computed GOTO statement number list members not delimited.

Computed GOTO statement number list not delimited.

Assigned GOTO statement number list not preceded by left parenthesis.
Assigned GOTO statement number list not delimited.
DATA/EQUIVALENCE variable is a dummy variable.
DATA/EQUIVALENCE variable is a function name.
DATA/EQUIVALENCE simple variable subscripted by more than one number.
DATA/EQUIVALENCE array element greater than 8192.

Missing right or redundant left parenthesis in FORMAT statement.

Stated number of subscripts does not agree with declared number.
EQUIVALENCE class not started with left parenthesis.

EQUIVALENCE class improperly delimited (no right parenthesis).
Maximum number of EQUIVALENCE classes exceeded.

[llegal EQUIVALENCE relationships.

Illegal extension of common block caused by EQUIVALENCE relationship.
Illegal variable for EXTERNAL declaration.

Program size exceeds 8190 words.

Non -common storage declared in BLOCK DATA subroutine.

IF expression not terminated by closing parenthesis.

No comma separating statement numbers - IF statement.

No statement number where one is required.

Referenced statement number does not appear as a statement label .
Illegal statement function name (used twice or is external).

Delimiter following statement function dummy argument list not "=".
Function statement out of order (or more than one).

FUNCTION name not followed by argument list.

Dummy variable previously declared as something else.

Dummy argument list not enclosed in parenthesis.

Maximum number of dummy arguments exceeded.

STOP/PAUSE statement constant contains a non -octal digit.



Error Code

157
158
159
160
161
162
163

164
165
167
168
169

Cause

STOP/PAUSE statement constant contains too many digits.

DATA statement variable is "common" but data not "block data."

DATA statement is "block data" but variable is not "common."

DATA statement variables not delimited by a slash.

DATA statement argument not a constant.

Mode of variable and corresponding constant disagree in a DATA statement.

DATA statement constants not separated by a comma (may indicate more
variables than constants).

Two successive asterisks used as operators in a DATA statement.
Constant preceding asterisk is not integer in a DATA statement.
More constants than variables in a DATA statement.

RETURN statement in main-body program unit (not subroutine).

CALL statement - name is not a function name.



Error Number

00-04
05
06

07
10

11
12
13

14

APPENDIX H

FORTRAN IV OTS ERRORS

Error Description

Not used
Negative REAL Square Root Argument

Negative DOUBLE PRECISION Square
Root Argument

[llegal Index in Computed GO TO
Illegal 1/O Device Number

Bad input data = |OPS Mode Incorrect

Bad FORMAT

Negative or Zero REAL Logarithmic
Argument

Negative or Zero DOUBLE PRECISION

Logarithmic Argument

Library Routines®
That May Cause Error

SQRT
DSQRT

.GO

.FR,.FW,.FS, .FX,
.FR, .FA, .FE, .FF,.FS,

.FR, .FA, .FE, .FF,.FS,
.FA, .FE,.FF
.BC, .BE,ALOG

.BD, .BF,.BG, .BH,
DLOG,DLOGI10

*
Only those routines whose calls are generated by the compiler are listed.

H=-1






APPENDIX |

KEYBOARD MONITOR ERRORS

Errors

WHAT?
BAD DEV - IGNORED FROM ERR

BAD .DAT SLOT - IGNORED FROM ERR

BAD PRGNAM

PERMANENT .DAT SLOT - IGNORED FROM ERR

BAD UNIT - IGNORED FROM ERR
BAD START LOC

SYS DEV ERR - CHECK UNIT & TRY AGAIN

BAD COMMAND IN BATCH MODE

BAD BATCH DEV

BAD $JOB COMMAND

ExBIQnofion

Unrecognizable command

Illegal device reference, for example:
A PRA 5,6/PPW7/DTA -5

where the command is processed and effective
up to the PPW and the remainder of the com-
mand is ignored.

Illegal .DAT slot reference, for example:
A PRA 5,6/PPA G

where the command is processed and effective
through A PRA 5,6 but ignored from there on.

Non-existent program name. Command
ignored.

Command attempted to assign a device handler
to one of the permanent .DAT slots (-2, -3,
or =7).

Illegal unit reference (e.g., DTAX)

lllegal address given in "GET n address"
command.

Last command typed caused error condition on
system device control.

Illegal Batch Processor command: QDUMP,
HALT, GET (all forms), BATCH, LOAD, DDT,
or DDTNS.

Batch device was not designated properly.

Should be:

CD - for card reader
PR - for paper tape reader

$JOB command not terminated by space, car-
riage return, or ALT MODE.






APPENDIX J
SAMPLE PROGRAM USING SYSTEM SOFTWARE

PDP-9 ADVANCED Software System can best be illustrated by solving an actual problem. A
FORTRAN program to compute solutions of quadrative equations is used as an example on the following
pages. Vertical spacing has been added at some points to facilitate annotation. Using the Editor to
type in the program and FORTRAN |V to compile, the program can be typed and compiled very quickly.
Using DDT to load and execute the program allows for dynamic debugging if required. The system tape
(8K system) was loaded on DECtape unit O (8) and the system bootstrap was loaded using the hardware

read -in mode prior to the beginning of the example. The example begins with the Monitor typing

MONITOR
$
on the teleprinter to indicate that it has been loaded and is ready to receive user command.

MONTTOR REQUEST (R) allows user to
check Editor .DAT slot assign=-

$R EDIT
ments for possible modification.
«DAT DEVICE USE
-15 DTA2 OUTPUT/SCRATCH
-14 DTA1 INPUT/0OUTPUT
-10 TTAQ SECONDARY INPUT
-3 TTAD TELEPRINTER OUTPUT AND ERRORS
-2 TTAD COMMAND STRING
¢A DTAD -15,-14 ASSIGN (A) allows user to
reassign preset .DAT slots,
Example shows .DAT slots
-14 and =15 assigned DEC-
tape unit 0 (8).
FEDIT EDIT calls Editor into core.
EDITOR EDITOR is typed to indicate
>0PEN QUAD that the Editor has been
';:J;ETQUAD SRC NOT FOUND-. loaded and is ready to receive
c a command. User types
c QUADRATIC EQUATION SOLUTION OPEN QUAD. The Editor
c searches for a file named
C READ INPUTS: A>B>C AND PRINT QUAD, and when it is not
C found, it creates a new file,
S0P READ(S5,10@)A5B,C names it QUAD, and changes
100 FORMAT(3F10-3) to INPUT mode. The user

WRITEC(65101)
191 FORMAT(21H THE INPUTS A>B,C ARE)
WRITEC(65108)A5B5C

types his FORTRAN program,

J-1



[oNeNe!

SOLVE QUADRATIC

D=B**2-4+.0%A%C

RD=SQRT(D>

X1=(-B+RD)/(2.0%A)
X2=(-B-RD)/(2.8%A>

C
C PRINT SOLUTION
C
WRITE (65,200)
200 FORMATC(18H THE SOLUTIONS ARED
WRITEC(6,201)X1,X2
201 FORMAT(2F10.3)
GO TO 50
END
EDIT
>CLOSE
EDITOR
> 10
MONITOR
$R F4
- DAT DEVICE USE
-13 PPCOQ OUTPUT
-12 TTAD LISTING
-11 DTC1 INPUT
-3 TTAQ CONTROL AND ERROR MESSAGES
-2 TTAQ COMMAND STRING

$A DTCO -11

$F4

FORTRAN 4

>B> S>,L«QUAD>

User types a carriage return
as the first character of the
line. The Editor returns to
EDIT mode, and the user
types CLOSE to close his file.

EDITOR is typed to indicate
that the Editor is ready for
another command. The user
types TC to return to the
Monitor.

MONITOR is typed to indicate
that control has returned to
the Monitor. The user types

R F4 to check .DAT slot
assignments for the FORTRAN

compiler.

The user assigns DTCO to
.DAT slot =11 for input to
the compiler, and then calls
the compiler by typing F4.

The compiler types FORTRAN 4
when it has been loaded and is
ready to receive a command.

The user types B,S,Le—QUAD,



END PASS1

[PNoNORON®!

Q0

20

20

* *x

2

1

QUAD
+ 50
«FR
- 100

«FE

- FF
«FW
101

+AG

QUADRATIC EQUATION SOLUTION
READ INPUTS: A>B,C AND PRINT

READ(5,120>A>B>C

FORMAT(3F18.3)

WRITEC65101)

FORMAT(21H THE INPUTS A,B>C ARE)D
WRITEC(65100)A5B,-C

SOLVE QUADRATIC

D=B**2~-4.0%A*C
RD=SQRT(D)>
X1=(-B+RD>/(2.0%A)
X2=(-B-RD)>/7(2.0%A)

PRINT SOLUTION

WRITE (6,200)

FORMATC18H THE SOLUTIONS ARED
WRITE(65,201)X15X2
FORMAT(2F10.3)

GO TO 50

END

17777
00000
po202
ovo12
pr221
20203
po223
Y225
0020 4
0o205
000223
po2217

PR206

to initiate compilation with
option as follows,

B = Binary output
S = Symbol table listing
L = Source listing

END PASS] indicates the
compiler has completed the
first pass. Any compiler
errors would have been typed
out before this message.

Source listing of user program.

Symbol table listing.



* «BC VR207
-B1 00231
* «AH 00210
* < AK o211
*  «AM pp212
RD 00233
* SQRT 0213
X1 o235
* «AJ PB214
* +AN P0215
X2 20237
* oAl PB216
*  «BA 002117
- 200 00140
«201 20163
¥ «FP P0220
FORTRAN 4
>1t(C
MONITOR
$R DDT
« DAT DEVICE
-10 TTAQ
-6 NONE
-5 NONE
-4 PRAD
-3 TTAD
-2 TTAQ
-1 DTCQ

$A TTAB 556

$DDT

USE

PATCH INPUT

PATCH OUTPUT

USER LIBRARY

USER PROGRAM(S)

TELEPRINTER OUTPUT AND ERRORS
COMMAND STRING

SYSTEM LIBRARY & DDT

Compiler types FORTRAN 4
to indicate that it is ready

for more input, User types

T C to return to Monitor.

MONITOR is typed to indi-
cate that conirol has returned
to the Monitor. The user types
R DDT to check .DAT slot
assignments for DDT.

User assigns Teletype for input
and output as indicated in his
FORTRAN source program.

User places his binary object
tape in the paper tape reader
and types DDT to load and
execute his program,



L OADER

> QUAD
QUAD 14337
-BC 14273
SQRT 14205
<EE 14114
-EF 13776
-EC 13732
-DA 13663

BCDIO 18670
FIOPS 10134
OTSER 10026
REAL 7073

DDT
> A
3.-000 6000 3.000
THE INPUTS A»B>C ARE
3.000 6000 3.000
THE SOLUTIONS ARE
-1.000 -1.000
60009 24.000 6000
THE INPUTS A>Bs>C ARE
6000 24.000 6000
THE SOLUTIONS ARE
-0.268 -3.732

T T
DDT
>A/ CAL+3 : P00003
>B-1/ ADD : 300000

B/ CAL+5 : 200005

C-1/ ADD H 300000

c/ CAL+3 : P00003

D-1/ ADD

D/ CAL+12011 : g12011

>tC
MONITOR

$

LOADER is typed to indicate
that DDT has been loaded.

The user types QUAD (termin-
ated by ALT MODE) to initiate
loading. The Linking Loader
(which is part of DDT) types

a memory map for the object
program and all FORTRAN
library subroutines used.

DDT is typed to indicate that
it is now in control and ready
to receive a command. The
user types an apostrophe ()
and execution of his program
begins.

The user types three variables
(A, B, and C as required by
his program). The program
repeats the inputs along with
the solutions.

User types 1T to return control
to DDT.

User examines contents of
locations containing variables
and finally types T C to return
control to the Monitor.






APPENDIX K
EXAMPLE OF BATCH PROCESSING

The following example was produced under control of the Batch Processor. Underlined

commands are on paper tape. ALT MODE termination is indicated with a

MONITOR V3A
$BATCH PR This command causes all subsequent commands to
MONITOR V3A come from the paper tape reader.
$$JOB TEST BATCH
$PIP
PIP V4A
>N DT1
>T DT1 TEST SRC (A) « PR®
$DATA
$END The entire program to be compiled below appears on
MONITOR V3A the paper tape between $DATA and $END.
$$JOB
$R F4
.DAT  DEVICE USE
-13 DTA2 OUTPUT
-12 TTAO LISTING
=11 DTA1 INPUT
-3 TTAO CONTROL AND ERROR MESSAGES
-2 PR*0 COMMAND STRING
$F4

FORTRAN 4 V2A
>S,L,B—TEST ®

END PASSI
C
C BATCH PROCESSOR TEST FORTRAN prgram to list numbers from 1 to 10
C
DO 1 I=1,10
1 WRITE (4,100) |
100 FORMAT (6X,13)
STOP 12345
END

K-1



TEST 17777
. 00012
| 00043
* _,FW 00036
.100 00021
.FE 00037
.FF 00040
.ST 00041
.FP 00042

* % ¥ %

MONITOR V3A
$$JOB
$GLOAD

LOADER V2A
STEST @
TEST 37734
BCDIO 34741
STOP 34726
SPMSG 34632
FIOPS 34076
OTSER 33770
REAL 33035
Program execution begins here.

NVOONOOGLAhWN —

10

STOP 012345
MONITOR V3A

$$JO8B
$SEXIT

MONITOR V3A
$ Control is returned to Teletype at this point.
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