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Location Name of Name of outermost

counter innermost macro macro in which

value. in which offense offense occurred.
occurred.

Thus aloné with‘gach erfbf thevlocation counter is printed out relative

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

during ma¢;oqexpansion‘thé names of the innermost and outermost macros

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

one levéi‘df‘ﬁacro ekpanSioh i;“invo;ved, then only that name is‘liétea:‘
Iﬁlafdér>t§ SQQé ﬁimé when erfor listings are made on the teletype,

the single-letter error messagés are‘typed out at the left margin.
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9.9 ASSEMBLER CPERATING INSTRUCTICNS

ARPAS is called in the EXEC by typing
- ARPAS

followed by depressing the return key on the teleprinter. The system
responds w1th

INPUT

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

INPUT: /SYM:/

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

BINARY: /BIN/

. The user types his selected file name, /BIN/ for storing the bmary

' 'output of his assembly and again depresses the line feed kgy on his
teleprinter. The system will respond with OLD FILE if the file name
already exists in his file directory. Deprcssmr 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 permit the selection of a new file name. When the system
types NEW FILE, typing a line feed will confirm the file name or typing
an Alt Mode will permit the selection of a cuffercvlt file name: The
teleprinter page appears as: - '

BINARY: /BIN/
OLD FILE

or
RINARY: /BIN/
NEW FILE

If a carriage return is "epressed after elthcr OLD FILE or NEW FILE,
the system responos with v

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 tc the user,

oXT OUTPUT: TEL




9-2

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

CK

and pass cne cf the assembly begins. A program liSting of the assembly
will appear on the user's teletype.

Typing a carriage return rather than TEL aborts the text output option
and begins the assembly by typing

OK
ASSEMBLY EXECUTION

If the text output option was not selected by the uscr, the system contmually
transmits non-printing characters to the user's telcprlnter, giving him an
audible indication the assembly is in process. At any time during the
asscmbly, the user may type a single Alt Mode or Escape to activate listing.
The listing will begm at the point in the program that is currently being
assembled It will continue to list on the teleprinter untll the assembly is

| f‘omplete or the user tym_s

S

toc stop thcblisti"lg This process may be rcpeated throughout'the assembly
prccess to determine how far the assembly has progressed.

‘Then the assembly is co“_plbtc 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 PROGREAM

BS N 45+ EBSM3 N 1486+
ENDBRS N 3335+ SMB N O+
SRB N 13+ XSP N 21+

EXTERNAL SYMBOLS USED: .
ACTR  ADMSX ARD  AWD BPTEST BRRLS3
BRSTV CARRY CBRF CET CHRL  CIB

CKBUF <CLR8P COB CPARW CPUPC CQGO
CRASH CRSW



Mnemonic
Ioad/Store

LDA
STA
1LDB
STB
IDX
STX
EAX
XMA

Arithmetic
ADD
ADC
ADM
MIN
SUB
sSuUcC
MUL
DIV

Logical
ETR
MRG
EOR

Register Change
RCd
CLA
CLB
CLAB
C1X
CLEAR
CAB

APPENDIX A

EXTENDED LIST OF INSTRUCTIONS

Operation Code

76
»
™
36
71
37
77
62

55
57
63

61
54

R

14
16

L6
0 46 00001
0 46 00002
0 46 00003
2 46 00000
2 46 00003
0 46 o000k

Function

Load A

Store A

Iload B

Store B

Ioad X

Store iIndex

Copy effective address into index
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

>

ARG AN



nemonic

CBA
TA3
DAC
ABC

CBX

CNA
AXC

Brench
RRU
BRX
BRM
BRR
BRI

Pest/Skip
5KS

YA
TaB

Operation Code

0 46 00010
0 46 0001k
0 46 00012
0 46 00005
0 46 00200
0 46 00400
0 k6 00600
0 46 00020
0 46 00040
0 46 00060
0 46 00122
0 46 00140
0 46 00160
0 46 01000
0 46 ooko1

Lo
50
73
60
70
53
72
52
7h

R-26
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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

Exchange X and B

Store Exponent

Load Exponent

Exchange Exponents

Copy negative into A

Copy A to X, clear A

Branch uncénditionally
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



Mnemonic

Shift
RSH
RCY
LRSH
LSH
ICY
NOD

Control
HLT, ZRO
NOP
EXU

Breakpoint Tests
BPTx

Overflow
ROV
REQ
ovr
OoTO

Interrupt
EIR
DIR
ATR
IET
DT

Channel Tests
CATW
CETW
CZT™W
CITW

Input/Output
ECD

Operation Code

n.2F

A-3

Function

0 66 00xxx
0 66 20xxx
0 66 2hxxx

0

67

0 67

0

O O O O
N
%]

o O O O O

[o e B o N

06

I
67

00
20

Lo

n
V]

Y
[\S]

02
02
Lo
Lo

O0xxx
20xxx
10xex

20xx0

> 00001

00010
00101
00100

> 20002

2000k
20020
20002
20004

14000

11000

12000
10000

Right shift AB
Right cycle AB
Logical right shift
Left shift AB

Ieft cycle AB

Normalize and decrement X

Halt
No operation
Execute

Breakpoint test

Reset overflow
Record exponent overflow
Overflow test and reset

Overflow test only

Enable interrupts
Disable interrupts
Arm/disarm interrupts
Interrupt enabled test
Interrupt disabled test

Channel W active test
Channel W error test
Channel W zero count test

Channel W inter-record test

Energize output D



Mnemonic

Operation Code

Input/Output (920 Compatible)

MIW
WIM
PIN
POT
EOM
BETW
BRTW

Syspops
BIO
ERS
cI0
CTRL
DBI
DBO
DWI
DWO
FXS
FAD
FDV
FMP
FSB
GCD
GCI
ISC
ST
LAS
LDP
LIO
OST
SAS
SBRM
SBRR
sIC
SKSE

SKSG

12
32

0 40 20010
0 k0 21000

576
573
561
572
542
543
skl
545
552
556
553
554
555
537
565
541
550
546
566
552
551
547
570
51%
540
563
562

Function

M into W buffer when empty
W buffer into M when full
Parallel input

Parallel output

Energize output M

W buffer error test

W buffer ready test

Block I/0

Branch to system

Character I/0

Control

Drum block input

Drum block output

Drum word input

Drum word output

Execute instruction in system mode
Floating add

Floating divide

Floating multiply

Floating subtract

Get character and decrement

Get character and increment

Internal to string conversion (flgg%%g%)
Input from specified teletype

Load from secondary memory

Load pointer (AB)

Link I/0

Output to specified teletype

Store in secondary memory

Syétem BRM

System BRR (prestored macro)

String to internal conversion (floatin
Skip on string equal input

Skip on string greater



Mnemonic

STI
STP
TCI
TCO
WwCD
WCH
wCI
WIO

Operation Code

536
567
574
575
535
564
557
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/0



APFENDIX B
TABLE OF TRIMMED ASCII CODE FOR THE SDS 930%
(NUMERIC ORDER)

0 SPACE 31
1 [ 32
2 " 33
3 # 34
L $ 35
5 [%] 36
6 [&] 37
7 ' 4o
10 ( 41
11 ) 42
12 * 43
13 + Ly
1k s L5
15 - L6
16 . W7
17 / 50
20 0 51
21 1 52
22 2 53
23 3 5k
2k N 55
25 5 56
26 6 57
o7 7 60
30 8 61

&)‘dozgﬁ?ﬁhHmﬁ‘dtﬁUOw>’§[ooVII/\w

62
63
6l
65
€6
67
70
71
72
3
Th
75
76
7
1hh
145
146
147
152
155

R-26
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5 -)iui/iﬂwxxz<:c:emw
& S ‘

BELL

CR

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



