PDPBVSimpie Assenmbly Langucge (SAL)

. This- language permxts a progran to be input as.a -nupber o
.of -sections, A section is g sequence of 1nstructions preceded
by a section heading 'w# <OCTAI.WORD>? which gives the address
of. the first 1n8tructzon in the section, A section may contain
. labels and 1nstructxons which reference the labels, but references
-'to.lgbelslin‘other sections are not ggrmitted. The instructions
in @ section nust not cross a page bdundary. A section is -
terminated either by the start of uhe next sect1on or, in t?e
case of thd last section, by the ent*y directive, Tho entry
directive tgkes the form ’E <GCTAI.WORD>’ where the.octal word
is the entry address,
- Some instructions in SAL may be written in mmemonic
forn and all may be written.in cotal, Constants may bo writton
~-in octal or signed docimal, Whore the addross field of g
mnemonic function is relevent it sﬁould be oxpressed asg. either
3 octal digits or &35 a .label. Fallowing-a labsl tu! nay be.used
_to indicate»indirection. A lino centaining 1! will ceuse' & hait,
Spurious 'CR's' will be faultedy
Whilst tho progran is being losdod scmo diagnostics .aro

printed, At each section heading- the symbol # is printed, followed

by the total numbor of faults in octal, If a.fsult is deteoted in
"an instruction or constant the symbol #! followed by the line -
number (in octal) is printed, However, many syntax faults will
not be detected, At the start of each sscction the fault-count is
incremented by one for each label-relorrci to but not sot in the
previcus section, ‘ A

If  the fault count is zoro when the ontor directive .is read
an E will be printed and the program.entered. If noh-zoro, the
" " fault count will be printod and the prograﬁ'will not be entered,



2.

Operating Instructions

To load the binary tape contaoining SAL the following sequence
must be loaded by hand and entered at line 1.

1 7105
2 7106
3 7106
4 6014
5 6o11
6 5205
Vi 6012
1o 7430
11 3613
12 5201
13 6377

This soequenco will load end onter the SAL asserblor, At tho
end of the binary tape thore is @ prograen which makes a copy of SAL
in store stack 1, There are two entry points to the SAL aggombler - ‘
gtored in stack 1, The nornal entry point (6400) prints 8 1lino
feeds and nakes a frosh copy of SAL in stack O which is entered,

The socond entry point (6500) is to be used when a progran fails,
It prints lines O to 17 in octal thon halts, Becauseo of this
lines O to 17 should bo used for quantities whose valuo faults can
bo diagnosod, Whon tho fault print halts it may be used to print
furthor aroas of store by:- )

seéting_a starting address on tho switeh rogigtor
oporating 'CONT'
sotting a count on tho switch registor

oporating 'CONT'

tn completion tho print routino will halt and it nay be regtarted by

ropeating the above proceduro,

4
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3.

SYNTAX OF SIMPIE ASSEMBLY LANGUAGE (SAL)

<PRCGRAM> ::= <SECTIQNS><IENTER ST>
- <SECTICGNS> ::= <SECTION> | <SECTICNS> <SECTIQN>
<ERTER ST> ::= E<OCTAL WORD> <NEWLIND>

<SECTIMI> ::= <STARTING ADDRESS> <WORD SEQUENCE>

<STARTING ADDRESE> ::= w<CCTAL WORD> <NEWLINE> v

<WORD SEQUENCE> ::= <I.-ABELIED WORD> | <VJORD SEQUENCE> <IABELIED WORD>

<IABELIED WORD> ::= <\JORD> <NEWLINE> | <LABEL> <WORD> <NEWLINE>

<WVORD> ::= <INST> | <CONST> | .

<INST> ::= <MNZUMONIC CQDE> <ADDR PART>

<CONST> ::= <OCTAL WORD> | +<INT> | =<INT>

<MNEUMONIC CODE> ::= AND | CL& | CLL | CHMA | CML | DCA | HLT |
ISZ { IAC | JMS | JMP | RAR | RAL | RTR | -
RTL | SUMA | SZA | SPA | SNA | SNL | SzZL |
SKPp | TAD | CIA |

<ADDR PART> ::= <IABEL > | <LABEI>* | <0OD> <0D> <@D> | <EMPTY>

<LABEL> ::= (<INT>)

<OCTAL WORD> ::= <QD> <OD> <0OD> <CD>

<IN'i‘> te= <DD> | <INT> <DD>

<NEWLINE> ::= 'CR' 'IF' | <CQEENT> 'CR' 'LF'

<CQIMENT> ::= :<TEXT>
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QoG
/500
tad(J0)
dca(i7) -
tad(?) -
dca 0lJ0

“disz 005

aca 00/
6Gt4
6011 .
jmp(S5)
o012 -
and(é) -
tad 067

" tad(Z)

dca 0GO
tad 400
spa
jop(9)
and (1)
tad (11}
dca (12)
tad 400-
and (1)
tad (13)
cla -

jmp(!di
mp (10)
Imp (4)

:read and edil
scbazceli

:peset overwritten inst

:set ptr
sinc Line count

: 86t shift (fese initiably)
sacc=next ch

.add set *bit®

sacc=accth entry in table
: jump 1f fneletter

: form switch Jump

s jump if code > 4
s computed

sCP
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imp(S):

Hl{)(!}) LS
Jmp(lo) :
ool -
0S¢ .
73500 saddr of conv tavie
;773 ‘
tad(29)
jop (3)
og4s -
/300 . cilbl cla
tad 400

doa 410 :store ®symuoi’

schange ' to Ls

jmp (4)

tad {2}

dca {7 /) ;insert cta
jop (4

dca 410.

tad (1)

dca 016

jmp (20)%:exit

0000 " sread 99&%& word
7300 "¢t ¢la
tag (41)

doca 000 - :set count
ralb

il sACC <=

dca 001 :acc=r dump

tad 416 sacc=next ‘symool’
gca 002 seacc=» dump’
tad 002

Cand () sacc + X001/
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rti

tad 001

ral sacc ¢ J0
tad 002 :acctdump’
dmp(59)

iac

sna

imp (83} simp iF octal digit
7300 - - :cll cla :
tad 007

Jmp (60)#sexit

-11 - .
jms (40):entry segquence

dca GO/ -

jms (90

tad 004~

sza

jmp (93) :jump 1f faults
tad (967

jms (70)%:print e

Jmp 407 - :enter

jms (80)e:print fault count
7402 - shalt

7000
0305
7138
7136

/370




i/ 400 s function tabiLe

0027 nST names
02282 sand
0500 1CLa
0356/ sCLl
0oG0o sCma
0607 s CmL
1020 ; GCT
1575 . nLx
2316 :isz
<001 siac
2614 2 JIRS
AN s3mp
5415 s rar
5407 :ral
5733 e
Y44 :rtl
6200 s 3Mma
6340 1828
52 40 s 8pa
6220 s STa
&2y : snb
6347 38ZL
Y YA 3 sKp
402 s tad

0508 scia




0000
7200
7100
7040
7020
3000
/402
2000
7001

4000

5000

7010 .

7004
7012
7006
7500
7440
7510
7450
7420
7430
/510
1000
7041

s functions
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sclear Label List

:read Line
sacc=1st’symool?

v At

) :imp if n tetier

scompute switch jump
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s switch
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(119)
(28)

(29)

(;0)

tad
jms

. cla

tad

;g.jms
jms
tad

imp
-1

jms
Jmp
jms
cia
JmR

(94)
(70)e:print =

004

E&O)*:print faul ts
40)e:read octatword
(119)

(34) -

(60)=:read dec int

(120)

{60)*:read dec int
- :negate

(120}

7240

tad
dca
jms
Jmp

and
rtl
rtl
gca
tad
and
tad
rtt
rtl
gca
tad

. and

tad

016 .
016 sreset Line pir
(40)#:read octal word
(120)

10

(1) :gal main routine continued

s 18t Letter<—4
000
416
(1) :acc=Znd Letter
006 s*+ist

1 aCC<~4
000
4506
(1)

006G :acc={ist Lét<—~g§) *+ (Znd <—4) + ord
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cia snegate ace

dca COQ :sgeapch tabbe seguence
tad (8) ‘

‘dca 010 sset tabte pXr

tad (8}«

cma -

H race=Table entry
00 saccr{-req paTﬁe”n)
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(jé) trepeat

D (21} :ittegal code

tad G0~

tad (8)+ .

dea 046 :1set ptr to 2Znd halt of table
tad 410 acc=taple entry

gca 417 :store Tn part of inst
tad 01/

dgca 003

tad 416 :accEnext symbou

and (1)

tad (5?) s t(—12)

Lol bl (A o4
Brnod

p = I R U

tag GI6- c2oce L?nn p"“
tag (38) accré

“dca 06 -

tad 016

dgca 0i5
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(J8)
{35}
{20)
(40)
(3¢)

(56)
{00)
(70}
(¢0)
(90}
(100)
(1)
(94)
(95)

415

(53) :read nex

{95) .
(70)Ys:print =

i 00S

(8C)e:print Li
(35)

- )
(59) sacc=’zero symool
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(90)

(9!}

(20)
(160)
(40) -

(45)

00G0
tad
dc
Lad
gca
?aa
f‘j"\ ‘
sna
Jm
isz
cka
isz
jmp
Jmg

/600
6577
7665

tad
sza
3mp
jms
tad
dca
tad
ang
tad
dca

tad
spa
Jop
cla

:count unset Labels

(20)

2 000 - :count

{100)
0i0 -pipr
410

12

4} s imp Lansl unused

o~
N
.

-jmp Lapel set
s Tault count +J

h«

91

~ Oy e~
ON(\

04
000
92)
90)e:

f"!-

sadar of Labei List

(:zz{

(33)e

lée‘t‘read Label

{(106):

Qoo -

400 sacc=palue ot Label
{(58) :acc + 0577

4G5 -

405 :and valus o7 Lavel

400

(99) :jump it Labtel set

to Tn
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{00)

(97} -

(98)

(102}
(105)
(104}
(106}
{107
(111}
(33)-

(}z}

(110)

tad
and
tad
gca

tad

tad
sZa
3mp
tad
Tac
aca
Jmp’

’747.

0400
0377
0177
0200
6521
4200
7214

7212

jms
tad
gca
tad
sza
Jmp
tad
iac
anad
tad

Gos :fora reference pir
(162):10177

{(103}:102G0

400 -:store in Lapel List
416
(164)
© -:ztest Tor *

(J5)e

405 -

(97 :set ingirect pit
405 -

(35)e

{60)e sread Latel

(106)

000 - ‘
400 iacc=vatue of ladeu

t7 -
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{83)
(81)
(84
(85}
{52}
(112)

tad

dca
tad
7106
ral
dca
tad
rat
and
tad
jms

‘cLa

iz 0
Jmp
tad

Jjas
ad

- Jms

cla
Jmn
0215

12

(82) :initialiss count

000 sacc=octal wonrd i
sclear Link and aecc 42
sacet! ' ' .

000 :store acc

000 .
sacc ¢/
(84) :acc + 0007
(85} :sacctcode for *Q°
(70} :print octal digit

0! :count ¥, =-> if 0
(86) R :
(83}

{70}

(813

(70}

(80)*:exit

7775

000/
0260

7774

0201




