








DDT

SNUMS

SACS/
LNKS$/
MSK$/
LOS/
HI$/
PAS/
AX$/
RFS/
SA%/
B1S/
B2%/
B3$/
B4$/

>BEGIN/

>SYM$

>./ CAL+776
BEGIN+1/
BEGIN+2/
BEGIN+3/
BEGIN+4/
READ-5/
READ-4/
END2/
READ-3/

>

000000
000000
777777

014455 =
015007 =

002420
000017
014455

414455 =

000000
000000
000000
000000

000776

CAL+1
CAL+14455
CAL

LAC END+1
JMS TYPE
LAC END+2
LAW 17774
DAC COL

il

BEGIN
END+15

BEGIN

BEGIN
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Low limit of program.
High limit of program.
Low limit of available memory.

Relocation factor.
Starting address.



Device Assignment Tables (.DAT)

APPENDIX 1

DEVICE ASSIGNMENTS

In the 1/O Monitor version, the .DAT slot assignments are permanent and cannot be changed.

The negative .DAT slots are those used by the system and the user need not be concerned with them.

The positive .DAT slots, however, are user .DAT slots. When writing programs which are to be run

within the system, the user should be careful to use the correct .DAT slot numbers.

.DAT SLOT DEVICE

TTY Printer

TTY Keyboard
Paper Tape Reader
TTY Printer

Paper Tape Punch
Paper Tape Reader
Paper Tape Punch

O N o U A W N -

—

Paper Tape Reader

HANDLER

(TTA.)

(TTA.)
(PRA.)
(TTA.)
(PPA.)
(PRA.)
(PPA.)
(PRA.)

USE

Teleprinter Output
Keyboard Input

" Input

Listing

Output
Scratch
Scratch
Scratch

For example, if the user desires to output to the teleprinter from a FORTRAN IV program, the

WRITE statement should read:

WRITE (1, 10), where 1 is .DAT slot 1 and 10 is the FORMAT statement number,
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APPENDIX 2

PDP-9 ASCII CHARACTER SET

Listed below are the ASCII characters interpreted by the PDP-9 Monitor and system programs

meaningful data input or as controi characters.

00-37 40-77 100-137 140-177

ASCI ASClI ASCII ASCIl

CHAR. CHAR. CHAR. CHAR.
0 NUL sp N\ 0
1 SOH ( A) A 1
2 y B 2
3 ETX ( C) # c 3
4 $ D 4
5 % E 5
6 & F 6
7 ' G 7
10 ( H 10
no | T ) | 1
12 LF * J 12
13 VT + K 13
14 FF , L 14
15 CR = M 15
16 . N 16
17 / o) 17
20 DLE ( P) 0 K; 20
21 ( Q) 1. e 21
22 DC2 ( R) 2 R 27
23 DC3 ( S) 3 S 23
24 DC4 (T) 4 i 24
25 NACK ( U) 5 U 25
26 6 Vv 26
27 7 W 27
30 | CNCL(X) 8 X 30
31 9 Y 31
32 $s ( 2) yd 32
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*33
34
35
36
37

00-37 40-77 100-137 140-177

ASCII ASCII ASCII ASCII

CHAR. CHAR. CHAR. CHAR.

ESC ; ESC 33
< 34
- ESC 35

RS () > Aord 36
?

delete (RO)| 37

*Codes 33, 173, 175 are interpreted as ESC (ALT Mode) and are converted on input to

1OPS handlers.
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Flag

o w >

~ Z

X T C v ® 95

APPENDIX 3
MACRO-9 ERROR DIAGNOSTICS

Meaning

Error in direct Symbol Table assignment, assignment ignored.

Memory Bank error.

The statement contains a reference to a multiply defined symbol. It is assembled
with the first value defined.

Erroneous results may have been produced. Will also occur on undefined .END
value.

Line ignored. (Redundant Pseudo-op)
Literal phasing error.

An attempt is made to define a symbol which has already been defined. The -
symbol retains its original value.

Error in number usage.

Phase error. PASSI value does not equal PASS2 value of a symbol. PASSI value
will be used.

Questionable line.

Possible relocation error.

Symbol error. An illegal character was encountered and ignored.
An undefined symbol was encountered.

Line overflow during macro expansion.

Illegal usage of macro name.
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Memory Reference

CAL
DAC
JMS
DZM
LAC
XOR
ADD
TAD
XCT
1SZ
AND
SAD
JMP

OPR
NOP
CMA
CML
OAS
RAL
RAR
HLT
XX
SMA
SZA
SNL
SML
SKP
SPA
SNA
SZL
SPL
RTL
RTR
CLL
STL
CCL
.RCL
RCR
CLA
CLC
LAS
LAT
GLK
LAW

Operate

000000
040000
100000
140000
200000
240000
300000
340000
400000
440000
500000
540000

600000

740000
740000
740001

740002
740004
740010
740020
740040
740040
740100
740200
740400
740400
741000
741100
741200
741400

. 741400

742010
742020
744000
744002
744002
744010
744020

' 750000

750001
750004
750004
750010
760000

APPENDIX 4
MACRO-9

PERMANENT SYMBOL TABLE

EAE Type KEO9A

EAE 640000
0sC 640001
oMQ 640002
CMQ 640004
DIV 640323
NORM 640444
LRS 640500
LLS 640600
ALS 640700
LACS 641001
LACQ 641002
ABS 644000
DIVS 644323
cLQ 650000 -
FRDIV 650323
LMQ 652000
MUL 653122
DIV 653323
FRDIVS 654323
MULS 657122
IDIVS 657323
NORMS 660444
LRSS 660500
LLSS 660600
ALSS 660700
GSM 664000
I/O States
{0)] 700000
IORS 7Q0314
Interrupt

1OF . 700002
ION 700042
CAF 703302

Automatic Priority
Interrupt Type KFO%A

DBK 703304
DBR 703344
SP1 705501

ISA 705504

32

Memory Extension

Control Type KEQ9B

SEM 707701
EEM 707702
LEM 707704
Mémory Protect
Type KX09A
MPSK 701701
MPLU 701702
MPLD 701704
MPEU 701742



APPENDIX 5
SYSTEM RESTART

SYSTEM RESTART can be used to attempt to restart a system program (excluding DDT and the

oder) which has halted during operation. It is most easily used if the symbolic program (SYSTEM

START), shown on the following page, has been punched onto tape and assembled by MACRO-9. If

is has been done and a binary tape is available, proceed as follows:
1. place binary tape in reader
2. push tape feed button to clear end-of-tape flag
3. set address switches to 17720
4, press |/O RESET
5. press READIN

If a binary tape is not available, SYSTEM RESTART may be entered through the AC switches,

ing the deposit key. When this has been done, proceed as follows:
1. set address switches to 17720
2. press 1/O RESET
3. press START

If the restart attempt is successful, the effect will be the same as a control P restart.

starts are possible without reloading SYSTEM RESTART by the following procedure.
1. set address switches to 17720
2. press |/O RESET
3. press START

If the restart attempt fails, it will be necessary to reload the system program tape.

Further

Since a halt usually indicates a rather serious problem, SYSTEM RESTART will often fail to

start the program.

Two instances in which it will work

1. When the user has accidentally typed an ALT mode. instead of a carraige return as a

command string terminator, and wishes to regain the program for another run.

2. After an |OPS 3 error if the offending device flag has been removed.
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17720
17720
17721
17722
17723
17724
17725
17726
17727
17730
17731
17732
17733
17734

707702
237734
057731

703302
700042
237732
705504
177733
637731

000000
000006
001413
000632
017720

meO o>

34

.TITLE SYSTEM RESTART
FULL

.LOC 17720

EEM

LAC* E

DAC A

CAF

ION

LAC* B

ISA

‘DZM* C

JMP* A
0

6

1413

- 632

.END D
NO ERROR LINES



APPENDIX 6
EXPLANATION OF IOPS ERROR CODES

RROR CODE ERROR ERROR DATA

0 Illegal Function CAL CAL address

1 CAL * illegal CAL address

2 .DAT slot error CAL address

3 lllegal interrupt I/O status register

4 Device not ready
(type control R when ready)

5 Illegal .SETUP CAL CAL address
IHegal handler function .

7 Illegal data mode CAL address

30 APl software level error APl status register
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APPENDIX 7
FORTRAN 1V ERROR LIST

These letter-coded error messages apply to F4 V2A and all versions of F4 thereafter and all versions of

F4A .

Error Code

Syntax error

Variable/constant
mode error

Statement number
error

Argument/subscript
error

FORMAT statement
error

Character/statement/
term error

DO loop error

Table overflow
Nesting error

Magnitude error

COMMON/EQUIVALENCE/
DIMENSION/DATA Statement

error

FUNCTION/SUBROUTINE/
EXTERNAL/CALL statement
error

-Hollerith error

Cause

Statement cannot be recognized as a properly
constructed FORTRAN |V statement,

IHlegal mode mixing. Missing constant, variatle w
exponent, or illegal matching of constants or vari-
ables in a DATA statement,

Phase error, number more than 5 digits, no sfatement
number where one is required, statement shouldn"t
be labeled or doubly defined statement numbers.

Missing argument or subscript, illegal use of sub-
scripts, illegal construction of subscripted variatle,
more than 3 subscripts or stated number of subseripts
does not agree with declared number ‘

lllegal FORMAT specification or illegal constructicn
of FORMAT statement.

Illegal character, unrecognizable statement, ille ;i
statement for program type, statement out of order’
or improper statement preceding END statement,

lllegal DO construction or illegal statement termi-
nating DO LOOP. '

Symbol/constant/arg (1)/OP(l) table limits exceeded,
IHlegal nesting or DO nesting too deep. '

Program exceeds 8190 words, maximum number of
dummy arguments or EQUIVALENCE classes exceeased
or constant/variable exceeds specified limits,

lltegal construction of statement, illegal EQUIVA-
LENCE relationships, illegal COMMON declaration
or non-common storage declared in BLOCK DATA
subprogram.

[llegal use of FUNCTION/SUBROUTINE name, out
of order, or illegal variable for EXTERNAL declo-
ration. ' :

Hollerith data illegal in this statement or illegal <}
Hollerith constant, ’
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APPENDIX 7A -
FORTRAN IV ERROR LIST

iis list of error messages applics of all versions of F4 prior of V2A.

;1or Code

001
002
003
004
005
006
007
008
009
010
012
014
015
016
017
018
019
021
023
024
025
026
027
030
031
032
033
034

1036
037

Cause

Improper statement preceding END statement, v
FUNCTION/SUBROUTINE name not used or used improperly in a subprogram.

Variable required.

- Positive non-zero constant required.

Symbol~constant table limits exceeded.

Statement number has more than 5 digits.

Unsigned simple integer argument required.

Integer value greater than (2]7 =He

Magnitude of number (ignoring decimal point and/or exponent) greater than (235 -1).
Array element (function reference) and next argument not separated by comma.
Exponent missing from numeric field.

Open parenthesis in subscript,

Binary operator used in unary sense or missing argument. -

Additional grouping parenthesis not allowed..

Subscript list terminated before last argument obtained.

Too many right parenthesis.

Argument follows converted argument (no operator separating them).

E or D in numeric field after exponent has been processed.

Format descriptor character used in non-format statement,

Hollerith data illegal this statement.

Non-integer constant précedes Hollerith constant.

Length of Hollerith constant exceeds range (0<.x <6).

Hollerith consiant contains statement termination character.

Symbolic name exceeds 6 characters.

Limit on number of nested functions exceeded,

 Simple variable delineated by left parenthesis.

Subscripted variable used as subscript.
Unrecognizable logic term.
Logical .NOT. used as binary operator or logical constant used as a binary operator.

Hlegal character.
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Error Code Cause

040 Adjusted floating point exponent exceeds 76.

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

050 Arg (1), op (I) 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 parenthesis.

060 IHegal mode mixing.

063 Signed assignment variable.

069 Doubly defined statment numbers or phase error.

070 = Illegal statement for BLOCK DATA program.

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

074 Unrecognizable statement (first 3 characters).

075 Unrecognizable statement (4-n characters).

076 Statement out of order.

077 Statement shouldn't be labeled.

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

080 Binary WRITE has no list.

081 Illegal list element separator.

082 lllegal implied DO construction.

086 - DO nesting too deep.

087 Missing DO param'eter.

088  lllegal DO parameter construction.

089 [llegal statement type terminated DO,

090 Improper DO nesting.

091 illegal character following 1/O unit specification.

092 . Illegal character following FORMAT specification.

095 - Name previously appeared in a specification statement,
096 Statement impropérly delimited.

097 Illegal array declaration - DIMENSION statement.
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‘trror Code

098
100
101
102
103
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

Cause

Array size greater than 78192 - DATA specification statement.

Improper subscript list delimiter in a DIMENSION statement.

More than 3 subscripts (dimensions).

Integer argument not a constant.

Integer constant not less than 8192¢

Integer constant negative, _

FORMAT statement has no statement number .

Illegal 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 voriqbl‘e is a dummy variable.
DATA/EQUIVALENCE varigble 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.

illegal EQUIVALENCE relationships.

IHeg&l extension of common block caus-ed 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.
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Error Code ' Cause

148 Referenced statement number does not appear as a statement label.
149 ilegal statement function name (used twice or is external).
150 Delimiter following statement function dummy argument list not "=",
151 Function statement out of order {or more than one).
152 FUMCTION name not followed by argument list.
153 Dummy variable previously declared as something else.
154 Dummy argument list not enclosed in parenthesis,
155 Maximum number of dgmhy arguments exceeded.
156 STOP/PAUSE statement constant contains a non-octal digit.
157 STOP/PAUSE statement constant contains too many digits.
158 DATA statement variable is “common® but'data not “block data".
159 : "DATA statement is "blqgk data” but variable is not "common".
160 ' DATA statement variables no't delimited by a slash.
161 DATA statement argumept not a constant.
162 Mode of variable and corresponding constant disagree in a DATA statement,
163 DATA statement constants not separated by a comma (may indicate more variables
than constants).
164 Two successive asterisks used as operators in a DATA statement.
165 Consfcnt preceding asterisk is not integer in a DATA statement.
167 More constants than vq}iqbles in a DATA statement,
168 RETURN statement in main-body program unit (not subroutine). .
169 CALL statement ~ name is not a function name.
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