








Error Message 

TOO MUCH MACRO RECURSION. 

TOO MUCH RPl' RECURSION. 

1'00 MANY ARGS m MACRO. 

TOO MANY REPEAT ARGS. 

STRmG STORE EXCEEDED. 

EOF IN TEXT. 

�M�e�a�n�i�n�~� 

R-2G 
8-3 

Too many nested macro calls have occurred, 
resulting in filling available pushdown 
storage. Reorganize program. 

Similar to above. 

The macro is being called with more 
arguments than there is space for. 
Reduce the mnnber of arguments in the call. 

In beginning a repeat block, too many 
requests for automatic incrementin,g of 
symbols have been made. Reorganize the 
block. 

No space remains to stor.e new macro 
definitions or to do repeats. Caution: 
old macro definitions are not thrown away. 
ne not redefine macros indiscrimdnatelY. 
Reorganize program. 

The end of the input file has occurred 
in the middle of a statement. 

8.2 Interpretation of the Error Listing 

When an error is listed on any file other than TELETYPE, the single­

letter error message (first group above) is listed in the line below at 

the point where the error was detected. other information is given. 

This is all depicted in the examples below. 

In the following line there are errors in 

00172 0 76 

�~�E�E�K�+�7�1� 

Current value of 
location counter is 
7 cells past the 
symbol EEK. 

00000 �m�~� 
Label cannot 
terminate with 
/. 

the label and operand fields. 

!.iDA nfsl 
�i�'�~� 

Relocation Expression 
error. cannot terminate 

with - . 



20117 0 35 10761 STA 

17 S+l l I~IEI 
Location 
counter 
value. 

Name of 
innermost macro 
in which offense 

occurred. 

ZOTn 
~MiSSing tag 

Name of outermost 
macro in which 
offense occurred. 

Thus along with each error the location counter is printed out relative 

to the symbol most recently defined. In addition, if the error occurs 

during macro expansion the names of the innermost and outermost macros 

are printed to give a clue on where to look for the error. If only 

one level of macro expansion is invo.lved, then only that name is listed. 

In ordertos~ve time when error listings are made on the teletype, 

the single-letter error messages are typed out at the left margin. 

R-26 
8-4 
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9.0 .ASSEMBLER OPERATING INSTRUCTIONS 

PUPAS is called in the EXEC by typing 

;::.. ARPA,S 

followed by depressing the return key on th2 teleprinter. The syste:-£l 
responds with 

INPUT: 

requesting the user to type the file name of the symbolic file to be 
assembled. 

INPUT: / SYl'IJ. / 

After typing his file name /SYM/ followed by a line feed. the system 
respoqds with BINARY: .. ;' . 

. BINARY: /BIN / 

The user types his selected file name, /BIN/, for s'toring fuebi~ary 
output of his assembly and again depresses the line feed key on his 
teleprinter .. The system will respond with OLD FILE if the file name 
already exists in his file directory. Depressing the line feed key at 
this point will cause all existing information in this file to be replaced 
with the binary output from this assembly. DepreSSing Alt Mode or 
Escape will pe~mit the selection of ? new file name. When the system 

t .' . . , '. . .. - . 

types NEW FILE, typing a line feed will confirm the file name or typing 
art A It Mode will permit the selection of a different file name ~ The 
teleprinter page appears as: 

or 

BINARY: /BIN I 
OLD FILE 

BINARY: IJ;3IN I 
NEW FILE 

:; J '. ' 

If a carriage return is depressed after either OLD FILE or NEVi! FILE. 
the system responds vvith . 

" . 

OK 

and pass one of the assembly begins. 

If a line feed is depressed after either OLD FILE or NEW FILE. an 
option is available to the user. 

TEXT OUTPUT: TEL 
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If the option, TEXT CUTPUT, is selected, the user types TEL followed 
by a Carriage Return. The system responds -with 

OK 

and pass one of the assembly begins. A program listing of the assembly 
will appe3r on the user's teletype. 

Typing a carriage rE"turn rather than TEL aborts the text output option 
and begins the assembly by t"<Jping 

OK 

f>SSEMBLY EXECUTION 

If the text output option was not selected by the user, the system continually 
transmits non-printing characters to the user's teleprinter, giving him an 
audible indication the assembly is in process. At any time during the 
assembly, the u.s~r may type a single j',lt r"Code a!' Escape to activate listing. 
The listing will begin at the point in the program that is currently being 
assembled. It will continue to list on the teleprinter until the assembly is 
complete or the user types 

S 

to stop the listing. This process may be repeated throughout the assembly 
proces,s to determine how far the assembly has progressed. 

17hen the assembly is complete, the number of cells used by the program 
is typed out as well as a table of symbols by the program. For example: 

3453 CELLS USED BY PROGRAM 

BS N 45+ 
ENDBRS N 3335+ 
3RB N 13-:-

EBSM3 
5MB 
XSP 

EXTERNAL SYTliBOLS USED: 

ACTR AD1\jIS~( ARD 
BRSTV CARRY CBRF 
CKBUF CLR8P COB 
CRASH CHS;N 

N 1466+ 
N 0+ 
N 21+ 

AWD 
CET 
CPARv-;! 

BPTEST 
CHRL 
CPUPC 

BRRI,.-3 
CIB 
CQ.O 



Mnemonic 

Ii::>&l/ Store 

LDA 
STA 

LDB 

STB 

LDX 

STX 

EAX 

XMA 

Arithmetic 

ADD 

ADC 

ADM 
MIN 

SUB 

SUC 

MUL 

DIV 

Logical 

ETR 

MRG 

EOR 

Register Change 

ReH 
CIA 
CLB 

CIAB 

CLX 

CLEAR 

CAB 

APPENDIX: A 

EXTENDED LIST OF INSTRUCTIONS 

Operation Code 

76 

35 
75 
36 
71 

37 
77 
62 

55 

57 
63 
61 

54 

56 
64 

?5 

14 
16 

17 

46 
o 46 00001 
o 46 00002 

o 46 00003 
2 46 00000 
2 46 00003 
o 46 00004 

Function 

Load A 

Store A 

Load B 

store B 

lJ:>ad X 

Store index 

Copy effective address 

Exchange M and A 

Add M to A 

Add with carry 

Add A to M 

Memory increment 

Subtract M from A 

Subtract with carry 

Multiply 

Divide 

Extract (AND) 

Merge (OR) 

Exclusive or 

Register change 

Clear A 

Clear B 

Clear AB 

Clear X 

Clear A, B and X 

Copy A into B 

A-l 

into index 



!..f..YJemonic 

CBA 

BAC 

CXA. 

CAX 

XXA 

CBX 

CXB 

XXB 

STE 

.'~E 

CNA 

AXC 

Branch 

nRU 

BRX 

BRM 

13RR 

BrtI 

Test/Skip 

SKS 

SKE 

SKG 

SKR 

SKM 

SKN 

2KA 

9R!ration Code 

o 46 00010 

o 46 00014 

o 46 00012 

o 46 ()()()Q5 

o 46 00200 

o 46 00400 

o 46 00600 

o 46 00020 

o 46 00040 

o 46 00060 

o 46 00122 

o 46 00140 

o 46 00160 

o 46 01000 

o 46 00401 

01 

41 

43 

51 
11 

40 

50 

73 
60 

70 

53 

72 

52 
74 

Function 

Copy B into A 

Exchange A into B 

Copy B into A, Clearing B 

Copy A into B, Clearing A 

Copy X into A 

Copy A into X 

Exchange X and A 

Copy B into X 

Copy X into B 

Exc hange X and B 

store Exponent 

Load Exponent 

Exchange Exponents 

Copy negative into A 
Copy A to X, clear A 

Branch unconditionally 

Increment index and branch 

Mark place and branch 

Return branch 
." 

Branch and return from interrupt 

Skip if signal not set 

Skip if A equals M 

Skip if A greater than M 

Reduce M, skip if negative 

Skip if A = M on B mask 

Skip if M negative 

Skip if M and A do not compare ones 

Skip if M and B do not compare ones 

Difference exponents and skip 

R-26 
A-2 



Mnemonic 

Shift 

RSH 

RCY 

LRSH 

LSH 

LeY 

NOD 

Control 

HLT, ZRO 

NOP 
EXU 

Breakpoint Tests 

BPl'x 

Overflow 

ROV 

REO 

OVT 

OTO 

Interrupt 

EIR 

DIR 

AIR 
IET 

IDT 

Channel Tests 

CATW 

CETW' 

CZTW 

CITW 

Input/Output 

EOD 

O,Eeration , Code 

o 66 OOxxx 

o 66 20xxx 

o 66 24y.xx 

o 67 OOxxx 

o 67 20xxx 

o 67 lOxxx 

00 

20 

23 

o 40 2OxxO 

o 22 00001 

o 22 00010 

o 22 00101 

o 22 00100 

o 02 20002 

o 02 20004 

o 02 20020 

o 40 20002 

o 40 20004 

o 40 14000 

o 40 11000 

o 40 12000 

o 40 10000 

06 

F'I.mction 

Right shift AB 

Right cycle AB 

Logical rig,ht shift 

IJ=ft shift AB 

Left cycle AB 

Normali ze and decrement X 

Halt 

No operation 

Execute 

Breakpoint test 

Reset overflow 

Record exponent overflow 

Overflow test and repet 

Overflow test only 

Enable interrupts 

Disable interrupts 

Arm/disarm interrupts 

Interrupt enabled test 

Interrupt disabled test 

Channel W active test 

Channel W error test 

Channe 1 W zero count test 

Channel W inter-record test 

Energize output D 



~!nemonic 

Input/Output 

MlW 
WIM 

PIN 

POT 

EOM 
BETW 

BRTW 

Syspops 

BIO 

BRS 

CIO 

CTRL 

DBI 

DBO 

DWl 

mw 
EXS 

FAD 

FDV 

FMP 

FSB 

GCD 

GCl 

ISC 

IST 

LAS 

LDP 

LIO 

OST 

SAS 

SERM 

SBRR 

SIC 

SKSE 

SKSG 

QJ2eratlon Code 

(920 Compatible) 

12 

32 

33 

13 

02 

o 40 

o 40 

576 
573 
561 
572 
542 

543 
544 

545 
552 

556 

553 
554 

555 

r;,37 

565 
541 

550 
546 

566 
552 

551 

547 

570 

51* 

540 
563 

562 

20010 

21000 

Function 

Minto W buffer when empty 

W buffer into M when 

Parallel input 

Paralle 1 output 

Energize output M 

W buffer error test 

W buffer ready test 

Block I/O 

Branch to system 

Character I/O 

Control 

Drum block inp~t 

Drum block output 

Drum 'word input 

Drum word output 

full 

Execute instruction in system mode 

Floating add 

Floating divide 

Floating multiply 

Float ing subtract 

Get character and decrement 

Get character and lncrement 

R-26 
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Internal to string conversion (floatin~) 
output 

Input from specified teletype 

Load from secondary memory 

Load pointer (AB) 

Link I/O 

Output to specified teletype 

Store in secondary memory 

System BRM 

System BRR (prestored macro) 

String to internal conversion (flQatin£ 
Input) 

Skip on string equal 

Skip on string greater 



Mnemonic Operation Code 

STI 536 

STP 567 

TCI 574 

Teo 575 

WCD 535 

WCH 564 

WCI 557 

WIO 560 

Function 

Simulate teletype input 

Store pointer 

Teletype character input 

Teletype character output 

Write character and decrement 

Write character 

Write character and increment 

Word I/O 

R_0t:, 

A-5 



0 
1 
2 
3 
4 

5 
6 
7 

10 
11 
12 
13 
14 
15 
16 
17 
20 
21 
22 
23 
24 
25 
26 
27 
30 

APPENDIX B 

TABLE OF TRIMMED ASCII CODE FOR THE SDS 930* 

(NUMERIC ORDER) 

SPACE 31 9 62 
Q] 32 63 
" 33 64 , 

[!J 34 < 65 
$ 35 = 66 

m 36 > 67 

0 37 ? 70 
40 WI 71 

( 41 A 72 
) 42 B 73 
* 43 C 74 
+ 44 D 75 
, 45 E 76 

46 F 77 
47 G 144 

/ 50 H 145 
0 51 I 146 
1 52 J 147 
2 53 K 152 
3 54 L 155 
4 55 M 

5 56 N 

6 57 0 

7 60 P 

8 61 Q 

R 

S 

T 

U 

V 

w 
X 

y 

Z 

[ 

fSJ 
] 

~ 
EOT 

WRU 

RU 

BELL 

LF 

CR 

*The Teletype characters enclosed in boxes cannot be handled by 
ARPAS and are converted to blanks when present. 


