KDF-9 Atlas Autocode
Compiler

Source Listing Ver 4F
Incomplete 16-2-65



begin
integer i, ],k

integer array cword(1:190),clett(1:800),symbol(300:1250),cc(0:300)

accept m/c ing itructions
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begin g o
integer cnext,dnext, ém ,dnum,alt,def,asl
whzcnr array n.mﬁk(am:zso).nott(n 320)
routine spec read string

routine spec record(integer array neme word,lett,integer name num,next)

~ routine spec louk up(integer array name word,lett,integer first,last)
asl=300
%noatwl !
dnext=1 . Py
s | .
dnum=200 ' ; ) ‘;i'-/"/;
1:1read symbol(i) "
if i=35 then =>2
if i=36 then =>3
if 1=48 then =>4
if 1=37 then >3
-1

2:read symbol(i) ) 4
road string : . | ;
record(cword,clett,cnum,cnext) v

-1 ‘

3iread symbol(i) '
read string

s -



- —————y

record(dword,dlett,dnum,dnext)
wh i

4:read symbol(i)

read string

look up(dword,dlett,208,dnum)
kk(i)=asl

dof=asl

alt=asl+l

asl=0s8l+2

6:read symbol(i)

if i=81 then ->7

if i=10398 then ->8

if i=10 then ->9

|

4f -1=10122 then ->10

1f 1=14223 then ->11

v

7:read string

look up{dword,dlett,201,dnum)
 12:symbol(asl)=i

' nléulu

-6



8:read string

look up(;word ,clett,1,cnum)

-»12
9:symbol{alt)=asl
alt=asl ,.
asl=asl4l | {,,ﬂ
/
s )
10:synmbol(alt)=asl Ao
symbol(def)=asl ,,,{"J :
->1 7
11:4=200 v/‘f,
§:cycle 1=300,1,as1-1 ff

12 20Bayabol(1)5209 then symbol(1)=Kk(ayabol(1))
repest / |

kekk(dnum) | ;/
newline B
print(esl,s,0) ’
ﬁﬂﬁt(enﬁ;s,a)

_' print(enext,5,0)




~print(dnum,3,0)
print(dnext,5,0)

newline

SUESNURSIEEE



[ \EP - %]
;5 [N
routine :-ndf: string ; .
J=0 f” ;
/

1:read symbol(i) (
b
if 1=86 or 1=65 then -31

| if 1=10526 or i=82 then ->2

=1

J=j+1
ce( =i [y

21ce(0)=]

/A
P
i

4

L

s
end i
N————

&

- &
mtint’ ,.1”

c
; -?/

numenym+l

eyels i=0,1,ce(0)

19@6;£mxt+1 Y=ee(i)

i

next=nextce(0)+1

ond -

eﬁlrd(int-nr array name word,lett ,@.;\ta‘gr name num,next)



routine m up{integer array name mﬁ.htt,intﬁgr first, last)
 gycle isfirst,1,last ’ |

!

" /
cycle k=0,1,lett(J) I

it ltttfdﬁ?m(k) then ->1

return

1:repest

caption § phrase g not g in g dictionary g g §
eycle i=1,1,cc(0)

print symbol(cc(i))

repest

stop

end

L

end



begin

integer Iim.lmth 1on¢th',hit,p.q, ,lvl,no.nu.ncxt s,t,u, v.tmlty.itu.n.nr
integer R.qu,phbol level,mec nitch. pom,unag.dthg.cnrnu.%.ppst&rt.pp cury
integer ﬁt block.poh sum, ptdev,pl start,pl eurr, ps start, ps ourr,conp:llor
integer time limit |

integer array ST(-3:2500),L,A(1:400),vord,tags,8L(0:255),1ett(1:650)

integer array cycle,name,label, jump,flag,RAL,SET(0:15)

~ integer array RA(-3:127),pp buf, pl buf, ps buf(-3:99),7(1:6)

real a,b

Zoutine spec compare

- Zoutine spec oS8

Zoutine spec splash(integer warning,integer name from)

Zoutine spec initialise
integer fn spec ca
T(1)=5

T(2)=6

™3)=8

™4)=9

T(5)=15

7(6)=8

time limit = 120



~overflag = 1
dflag = O
faulty=0
no=4
n=32
nr = O
me switch = 0
porm = 1 |
compiler = 1
qu = 0
plabel = 50000
level = O
cyels j = 2500, -1,1001
sT(3) = 3-1 |
§7(1000) = 0
J=-
eycle i = 0,1,15
ecycle (1) = §
name (i) = j

label (i) = j

m i) =3




repeat
cycle i = 0,1,255
SL(i) = 0
tags (i) = j
repeat
comment initialisation
320: * SET 2500
* DUP
* = I9
* =9
*x gST(0)

initialisé
=> 342
routine initialise

*  SET 419
* = Mi3

*  MOM13

* SET 4

*  QUT

* DUP

**% = pt dev
* = C1§

* SET §

¥ = Mi§

*  PMDQ15
* PMAQ15 ; comment skip label, call, and possibly compiler

comment rewind



vo
pt

= 65535
block = O

p ch sum = 0

pl
ps

FYs

L
Ll
L 2 ]
L 1

*%

curr = 0
éurr = 65536
a pp buf (0)
= pp start

a pl buf (0)
= pl start

a ps but (0)
= ps start

ecyele i = ~3,1,99
Pp but (1) = 0

pl

Ps

buf (i) =0
but (i) = 0

repeat



80P ** pp start
” : * = m
.. %% DP curr
= Q15

304: €15

ERASE

Co TO Q15
8ET 1

= 4+ M15

SET 100

* M15

* J 302#

* MO TO Q 15

549!
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.302:
, 303

7
A
b

s

* = 4 1§

* Q4

* Q1§

splash (0,pp but(0))
* =Qq13

. =Qquy

-> 303

* = Ci1§ ,.@(

-> 303
¢ ERASE

e+ DC 14

s J304 C14 NZ
* Q15 )
*% = pp ourr '
* EXIT 1 T



52pP: ** ps start
' ** pg curr /
-> 316 S
51P: s+ pl start
Pl ourr
= Q15
= Mi4
8ET 2 |
= c14 /)
c15 / :
SET 1 Log
= + C15 /
- ,
Dup -/
3310 = 2 A
J311 > Z .
SHL 32
= Mi4u15 R

*
*

316:

34

# # % 2 % % ¥ ® ® B » & &% *

o> 312 y
310: * ERASE

YO

* AND

*+ sHL16

* wgas

s m

. = WS//

- 312

i/ /



311

313:
317:

312:

315:

* % # §F % * &

s

# # & # & # % & & 8 B " & %k = B

splash (1, Pl but (0))

-

splash (2, ps but (0)) /

M14u15

= Miqu1g
Co T0 Q15
SET 1
= + M15
SET 100
M15

J318 A 2
MO TO Q15
QL4

Q15

115
J313 # Z

317
= Q15

= Q4
pC14 |

3314 €14 N

Q15 /
115 / -
m%ﬁz

= pl ourr

EXIT1

= ps ourr’
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- P o 7 n \\\\
L dwhmr fn oa” , / 1:‘ 9

integer i S 74\ J

~** pp ourr

T

i
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A
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|

L3

-> 8 iz uux.ty =0 .3;\ ,.
‘s imxmrr

8 ls'r(w)-no

| | ;’ ST(1) = nr.

| *# Pp curr ,

s =Q15

‘e Jic15 ua;

. e w3/

e uz' ,

| spluh (o. PP ,hut 0))
=% pl curr

* J3=3 |
splash (1, pl buf (0))
** ps curr 45

b

* =Qqi5

* J4 C15 NZ i

s M1§

s =2
splash (2, ps buf (0))

i=0

splash (3, s'm)x
i=1+ 100

-» 6 if 1 <m0 -
i=0 |
splash (4, RA(1))
i=414+100 |
“» 7 if i < nr



ST(0) = p .;.;g sum

43

E

® % % » %

spi1ash (7,51¢0))

‘ PILING # TIME § #8
) X CONPILING # TIN
‘ PROGRAM $ DUMPED
gaption

* SET 9
* OUT

* SHL-24

* DUP

* SET 91P:

+ =M13

MoM13

REV

=MOM13

Js ap
caption £ / 8 ¢
» GET 3

* OUT

* SHL-24

* J5 2P

** time limit
:* :‘rd;;m } comment entry sequence
*  pUP

= RMS

= RM6

SET 10

= I

SET 13

% # % % »



= RMB

BET 11
= R@

SET §

= u
- Q0 TO Q11

= C1 ; comment device

PMDQY ; gomment rewind |
PMAGL ; gomment skip label, call, compiler
SET 112

= Mi

ZERD ; gomment for checksum

SET 35P: ; comment reader

= M13 '

Noui3

= Q13

c13

SET 6

SET 38P: ; comment punch

% # # & % B ¥ # X % X F * % K # £ & 2 X X R * * 2 ® ®*




~* SET 64P:
* sﬂ‘,
= J61P

L



343 comment set up 7 and §
* SET 42

= N13

SET B 401

SHL +38 -

= M13MQ

* # * #

SET +3
= w13

- SET B 40544
= Ci4
SET B 103755
= 114
SET B @50433.
= M14
QY4
= M13M9

# 8 B X B % ¥ B % @

num:=0

next=l

line=n-1
8:length=l
length'=1
1:length=length~1
2:roand symbol(i)



Al

~ if 4=65 or i=86 then =>2

Af 4 4 88 then => 10 |
length = length +2 : | ' ' ’"‘\
~ cc(length=1) = 11150 ' | N
cc (length) = 18 : P \\
-d g - . .

10: if 1 4 92 then => 3 o
length = length +2 - |
ce{length=1) = 31 ‘ ' ‘ \
cc{length) = 21 ' A \\
-> 3 | . \
31length=length+i o » N v
co(length)si : ) * \
A2 144 then =>3 . R L \ .
if length=length' then ~>1 . ; \ ‘
e aiimgth-i)ﬁmyss then =>4 | _ L i
length=length-2 - J . o b
length'=lengthel - | \ ;
->2 , ‘ﬁ\ o
4 line = line + 1 A | | i

q=1 . ‘ ‘
§11vl=0 Ny | i o N
=l ' | ; " C
iz r > 380 then => 11 , v R s
if hit=0 then->6 ;o o R "
comment call for oS8 here S AT RUREE L | N |



.,H,%

eis | Vo R L
42 A(1)=16 then =>7 oo T\ "'
if q=length then ->8 L_ S TR AU TR

->8 , ; ‘ ) ‘\\ , : \ _
111 print symbol (73) /o N N
newlines(3) | L | ’
print (line,3,0) , 4 S v
csption : # LONG # ANALYSIS § RECORD A '~ o SN i\ P \
print symbol (73) o B e
- stop o S
‘6inewline AL
" newline Sar ‘, \ \
Plrint symbol (73) L } N
print(line,3,0) | Vo
captian : # INSTRUCTION & NOT # RECOGNISED p o
faulty = 1 V , : } a | !
cyele i=q,1,length=~1 A ,
if ce(i)=10122 and cc(i+1)A4 then =>9
zepeat A
i=length
9iprint symbol (73)
cyele j=q,1,1i ' 2"
print symbol{cc(J))
if i=length then ~>8 o | o
q=i+1
->5 |
71dump stack and routines




routine compare
integer ra,rp,rq,rr,rs
switeh bip(200:207),5(1:3),y(0:4)
rp=symbol(p)

rq=q

ryrY=y

lvislvi+l

L(r)=lvl

Alr)=1
pepHl

rassymbol(p)

ras=p 1

bip(200):1: r=r+l

2: re=rs+i _

if rs=ra then ->8
_item=symbol(rs)
. if item>300 then =>4

if item»200 then =>6
~i=eword(item)
jeolett(i)+i

Sti=iel

ifclett(idhco(q) then =>3
q=q+1 | <
ifi<j then =>5 |
L{r)=1vi+

A(r)=item

-pi k

\
AN

3



4:p=item

if hitfo then =52
3iq=rq

r=prr

if resrp then ~>7
rs=ya
A(r)=A(r)+1
ra=symbol(ra)

->1

8thits1

=->9

7:hit=0

| 9:lvli=lvl=1
return

6:i=cc(q)
L(r)=lvi+l

" =>bip(item)



conment phrase NAME

bip(201):4if 1<33 or 58¢i<g7 or 1»123 then

J=q
usd

vaD
. .t

t=l
q=ql
imec(q)

“’3

s(1):1f 1433 or 58¢<i<p7 or i>122 th.n ->10

1itu=u+l

. v

* SHL +8

*e 4

* 4

L2 n v

if u # 6 then ~> 12
lett(next+s)=v
s=8+l

us=

m .

12:q=q+1

i=ce(q)

=>z(t)

10:t=2

2(2)3if 1<16 then ->13

if i»25 then ->14
->13

14:t=3

2(3)11f 1432 then ->13
.%11 %

4



13142 v=0 then ->15
loett(next+s)nv
~»16
15t smge]
161 *%q
» 4
.~
* SHL +8
s20e(j)
*
** = lett(next)
u = »i
17:1u=usl
if u=num then ->18
J=word(u)
eycle i=0,1,s o
if lett(next+i)glett(J+l) then =>17
repeat
A(r)=u
-1 |
18:word(num)=next
next=next+s+1
A{r)=num
nupsnum+l ~
w>i



“!') = 3 5
r= el
Ia(l’) = 1vl v + ] [



IR I SR B A AR

Jas<d

wp /
 SBT + 25

[
Vi

/
4
i

Jmi%
su@@
J 25 £

= Ci4 /;



221

23:

26:

q = q +1
s+ gelq)

gmuﬁ
T4 <3
SBT + 25
J‘aﬁs-z
MON14
J8v

DC14
SET + 16

SET +47
FLOAT

+F

J2a

_SET 431
J 37 =

'8ET + 90
J 28 =

c14

# % % ®* # % ® * B H F * HF B ¥ B . ¥ € # #H £ * * & * ¥ *

J 4 <3

#



33t

21:

25:

27

28:

% % # ¥ # B & % £ 4 # #H # X ¥ ¥ B ® F A # B & ¥ & »

J 34

J30=2

J 2 *»2

Js 149
J 4
Js 15 P

T 34

ERASE
ERASE

I3
ERASE

c14

J33<%

= C14

Jaz

q=q+
** gefq)

]

»

DuUP

SET + 16



35t

241

36:

J21 <32
SET + 25
J3>2

8ET + 10

# % % # 2 #» B ¥ & % & *

SET + 16

q=q +1
** co(q)

* SET + 16
hu«z
SET + 25

J3R<3

J36=3

c14
J33>%
c14

% % B % B % ® ¥ B B OB OB %

%



31:

37

30t

@ B ® 8 B % W % & % % @& ®

L

4 33
SET + 29
J37 =
SET + 30
32 A
CAB
ERASE
BET + 1
PRRM
ERASE
735
ERASE

3

" m g

if fracpt (a) = O then =>
AMr) =3 '
r=r 41

L(r) = 1vl +1

#* no

* = RM13

* n‘l 33 ' ) {/‘“

MoM13
J5a=
N+113
= NOM13
M+113
M3
*% = no

* ZIERD

® % ® ®* ® =

/

4/
/



52: '*  ERASE -/
Alr) = no =1
-1
43t * ERASE Py
| ,, ~ u=dnt (a)
A‘!‘) = 1 /7 , 
r=yr /
L(r) = 1vl #1 ‘
A(r) = u
-> 1 o
45 Alr) = 3
r u‘r +1
L(r) = lvl +1 g
if ST(no-1) = u ___ﬁ» 46
8T(no) = u /
no = no +1 /
46: A(r) = n0 =1 :
> 1

e S BT

&



comment phrase N-

bip(203)14f 1<16 ori»as then =>3
e 0 |
381untotuti=16

q=q+1 "

i=ool)

42 1621425 then ~>38

Alr)=u -

gomment phrase 8

bip(204):4if i=4 then =>1

if iA10132 m >3

- q=q#l

gsomment phrase TEXT
bip(205):39:42 i=4 or i=10122 then =>1
q=q+1 |
imce(q)

->39



+ smTeg0
. =C14 C

g_i uq.giﬁwm thon-:b/ﬂ
1.__1¢128tm~~>5¢ :
uinmfﬁafﬂ.-WtMnisﬁs
1!1-14@9531114167*&»11‘4
if 1 = 1805183 or i = 1895382 then i = 86
Af 1 = 12687 or i = 12750 then i = 73
if 4 > 128 then =» 48

. 4

SHLC14

+»

C14

SET 48

DupP

J 50 <32

= Cl4

«» y(J)

* ERASE

* = MOM14

. MaIl4

* B % #* ¥ * & »




y{1)1y(3):

y(2):

y(4):

y{0):

*  BET +40
* =Cl4

* ZIBRO
-» y(J)

= 10122
i2 i = 1296266 or 1 = 1435530 then i ‘

o §

* SBT B 177
* AND
i=1
.)49

* BSET 43
J=j+t
> 49

x4

* 8ET B 37600
* AND

* SHL~}
Jd=0

if 4 > 16384 then j =3
-> 49

% i

* SHL-14
* EBT B 177
* AND
jJ=0

-> 49
q=q+

i = eclq)
“> 40




51:

351 =3
= MMi4

NHIL4
N-114
M5

= MpM15
Mell4

TR B N B I I I T T

E

$ 3
»on
B

S
o
"Z B
4
ey
2
o



comment phrase OCTAL

bip(207) 142 4416 or 1>23 then «»3
usQ

4liunBeusis16

qug?i-i

i=ce(q)

1 16siaa3 then ~>41

Ar)mu

. ey}

end

-~



routine c88

mtino spec cCOND

routine spec 6UI-

‘routine spec ¢SEXP (integer z)

mnt:in; spec oNAME (integer =)

routine  spec fetch tag (integer kk)

routine spec find label

routine spec pushdown 2 (integer name cell yinteger si,s2)
routine spec store tag (integer kk)

routine spec copy teg (integer kk)

routine spec from list 2 (integer name cell,si,s2)
routine spec popup 2 (integer name cell,si,s3) ”
~ routine spec newcell (integer name stad)

.zoutine spec insert after 2 (inﬁqn name stad, integer si,s2)
routine spec replace tag (1ntog£r kk)

routine spec link (integer name stad)

routine spec return cell (integer name stad)
routine spec more space

routine spec store cycle

- routine spec !’tnh eycle

routine spec store label

routine spec store jump

routine spec store name

routine spec fetch jump

routine spec fotch labels

routine spec fetch name

routine spec copy jump




routine spec testnst

routine spec fault (integer n)

routine spec cMOD (integer n,z)

routine spec cUCI

wiw(intgw a,s,b)

routine spec pSET(integer n)

routine spec pQ(integer a,q,qq)

routine spec pSH (integer a,n)

routine spec pN (integer a)

mtiuo: spec pMS(integer a,m,q)

routine spec fill label (integer at, equals)
routine spec fill set (integer at, equals)
routine spec print name (integer i)



R

svitch n(uao). rfpd (1:9), RT(6:10), END (0:10)
integer 1nf?io‘l’ltm-q"“omu“njdnJjjteyp‘.

Zoutine spec oRSPEC (integer m)
-> sw(A(1))
sw(1): comment [UI] (5]
p=2
eVl
->1



| comment [eyele]
p=3
! cNAME(3)
| unless type = 2 then fault (25)
A  puS(1,n,level)
p=p+1 '
o8EXP(2)
PN(34)
' p=p+1
| e©SEXP(2)
‘ PN(34)
PMS(1,n+1,level)
pN(34)

’ - P=p+1
i oSEXP(2)
pN(34)

A - PH(54)

‘5/ G‘ ,“  IpN(46)
7 ,_7: ‘ PME(1,n42,1evel)
A . pI(8,8L(S),13)
pMs(o,n,level)
pQ(120,13,2)
”é‘kué n
| store cycle

| pQ(65,13,0)
n=n+3

-» 1

e ™ ]

e ARG T T - [ R
R T T T e e SR £



/! comment [zepeat] [
| feteh cycle

- it jA -1 then > 3

| fault (1)

-> 1

| pM8(0,k,level)
pQ(120,13,2)
PR(64,13,0)
pis(0,k+1,1level)
pN(46)
pM8(0,k+2,1evel)
pI(8,4,1)

PN(42)

‘”,1



swi4): comment [N] [:]
k = A(2)
find label
if J = =1 then => 2
fault (2)
- 1
2: store label
-d 1

aw(5)¢= comment [iu] [COND] [then] ([UI] [8]
Q=2 -
-d 4




o "?‘“\\_\;;-‘“

comment [U1] [iu] [coND] (5]
q=2

q = g+l

~> 90 unless L(q) =2

P =q#

cCOND

plabel = plabel =i

k = plabel

store jump

k = A(q)

‘ PI(7+k,0,6)
P=p+

if A(1) = 6 then p = 2

q = plabel

eUl

k=g

store label

> 1



‘ sw(y7): comment [TYPE] [NAME LIST] [8]
} type = 3=A(2)

j=o

. p=1
5: :  p=p+3

k = A(p+1)

tostnst

store tag (k)

store name ’

n = net

if A(p) = 1 then «> §
/ - -> 1

T



sw(8):

51:
56:

comment [end] [8]
kkk = flag(level)
comment complete labels Jjumps
totch'jﬁnp ‘
if j = -1 then > 51
i s‘j
2ind label
if § # =1 then => 52
fault(11)
print (k,1,0)
-> 50 ‘
‘ £411 label (i,3)
=>30
fotch labels
comment clear the decs
fetch name
12 § = =1 then => 57
fotch tag(k)
if § = 15 then fault(28)
»> 56 unless 6 < type and type < 10
Ji=k
popup 2 (8T(JJ),J,k)
if j 4 -1 then -> 58
return cell (jj)
-> 56



571

401:

comment check cycle - repeat

fetch cycle

if j = -1 then => 59

fault(13)

-> 57

comment plant allocation nest up instructions

if kkk = 1 then pJ(8,8L(6),11)
if 10 > kkk and kkk> 7 then pJ(8,8L(11),11)
£i1l set (8ET(level),n)

unless kkk = 0 or kkk = 6 then «> 60

pR(105,1evel,12)

pQ(64,12,0)

pR(120,1evel,2)
if kkk =6 then pi(8,8L(4),11)

if kkk = 2 then => 1
newline; print (line,4,0); spaces (3*level-3)
caption END 4 OF $ ; => END (kkk)

END(0); ° caption BLOCK ; -> 401

END(1): caption PROGRAM ; -> 401

END(6) : eg tion ROUTINE ; => 401

END(7): ciguon REAL 8 FN ; =-> 401

END(8): caption INTEGER $ FN ; -> 401

END (9): caption REAL § MAP ; -> 401
END(10): ’cagim INTECER $ MAP

if level > 2 or perm = 1 then => 61

if kkk = 1 then ~> 62

fault(i4)

A1) =16

“> 1



61:

sw(Q)t

@

if kkk % 1 then -> 63 "
fault(18) .
-» 1

kkk = 2

level = lt\rgl -1

n = RAL(level)

Af Wik = 0 then -> 1

i2 ik = 2 then -> 50
copy Jump

store label

-> 1

somment [RT] [NAME] [FPP] (5]
kkk = A(2) + §

kk = A(4)

copy tag(kk)

~-> 30 unless i = level

-> 40 if j = 15 and type = kkk
fault(7) unless type = 0



39:
40:
P
k
f
L
Y
iy
7 /’
/’x
, JY
s f
9
il
A
//
/
411:
S

oRSPEC(1) '
- 4,1 ; }
replace tag(kk) '
W=k +

.

'p label = p /1ah01-'}-1

k= p label -

store jump '
pJ(8,0,11)

RAL(level)=n

newline ; print(line,4,0) ; spaces(3*level)

«> RT(type)

RT(6): caption ROUTINE # ; => 400

RT(7): ocaption REAL 8 FN 8 ; -> 400

RT(8): caption INTEGER # FN § ; => 400

RT(9): caption REBAL $ MAP g ; => 400

RT(10): caption INTEGER $ MAP g

400: print name (kk)

if level > 9 then fault(34)

if level < 15 then => 411

fault(35) ; stop

level = level +1

R =ca
pQ(121,level,2)
PR(65,12,0)
pQ(105,12,1evel)



43

. 45

-flag(level) = type

SET(level)=ca
pSET(0)
pR(122,12,2)

from 1ist 2 (8T(Jd,J,k)
... D= @
" RA(j) =R

if A(5) = 2 then -> 42

p=7

type = 1

kkk = A(p)

=> ripd{A(p+1))

ripd(1) : type = A(p+4)+5; P = p+l; => 44
ripd(3) : type = 4; => 44

rfpd(3) : type = 12; ~> 44

ripd(4) : type = 2; ~> 44

ripd(5) : type = 3; p = p42; ~> 44
rfpd(6) : type = 11; => 44

rIpd(7) : type = 1; => 44
Hirtpd(8) 1 type=14; =>44

rIpd(9) : p = p~2

P=p 45

1ink( 33

12 33 A O then => 45
~ fault(8)

=46

from list ﬂ‘Y{IQ?L(Jd) ’ 3;3’”)

AL j = type then => 46
fault (@)



47:

99:

4

s ‘g
i

k = A(p)
testnst

if 6 < type and type < 10 then => 47

j=o

' type'=type

if type=14 then type=2
store tag(k)

typestype’ .

e
e

nmo%ilkk)
=0
Rh n
n= kk

 store tag(k)

store name

n=R %

pushdown 2(ST(kk), j33,1000)
p = pat'

if kkk = 1 then ~>» 43
link(J3)

iz 33 # 0 then fault(10)
->1




. aw(10):

sw(i1):

sw(i2):

.,

. . "“‘?g.%
comment PRT) [spec) [NAME] [¥PP) [8]
oRSPEC(

 comment [spec] [NAME] [FPP] [5]
oR§SPEC(2)

=y

o _
comment [coament] [TBXT] [8]
—)1

A Tt



sw(13):

182
10:

9:

11:

A

e

type' = 4
Af A(2) # 1 then type' = 3
9=35

p=gq+

if A(p) = 2 then -> 9

P = p+3

-> 10

kk = 0

P = p#2

P = p+2

eSEXP(2)

P = p+l
eSEXP(2)

kk = kk'+1

- 42 A(p) = 8 then -> 11

if kk#1 then ~>700

omment TYPE'] (axzay] (ARRAY LisT] (5]

pQ(67,12,0)

pR(67,12,0)

pQ(97,12,0)
pQ(97,12,0)
pQ(64,12,0)
pQ(72,12,0)



msp
W3
pN(23)
pN(10)'
L LE T R
pSET(1) | \ B
pN(46) \
PGS
3701 . AT 3
7001 ‘pSET(kk) : (
| rJ(S,SL(ﬁ7),13;?B L R At YEA ;
7011 qq = q+2 f g 3 N
13: k = Alqq) , - | %‘ §ﬁ i
testnst , \ |

store tag(k) o ; SR AR
store name T o . oy N
& “,i then =>70% / : y | \.“\,&\ \
- pI(8,8L(68),13) S LA ¢
/ S O NGS) \
PR(121,12,2) ”k

N

7081

L T e

7031 L Gy ‘pii(x.ufgéyﬁl>
. PQ(122,12,2)

n = n#l - - | Vi

‘ f} i \;‘ ";:!‘ 5 TN
- 4f Alqe-1) = 2 then > 12

Vo

Q4 = qq +3 5 4 T I \

s > 13 JH i L @

(.

]



704:

sw(14):

sw(15):

41237

: PR(42)

‘ FN(42)

12 ACQ) = 2 then > 1 : .

o pid i
> 15

) i

gomment, [pegin] [5)

newline; print(line,4,0); spaces(3*level)
gaption BEGIN

RAL(1level)=n

level = level +1

i level > 10 tl :,,ﬂt(a»‘)

g lovel «< 16 m R ‘12
fault(3s) ; o

Pa(121,1level,2)
pQ(65,12,0)
pQ(10%,12,1evel)
£1ag(level) = O
SET(1level) = ca
pSET(0)
p(132,12,3)

n =2



sw(16): .

] r‘ ““4‘\ % pot o

&

s xfw [NAKE] 3 [4'] 00 D] 01
k ‘/ co;kr c-z;(mn .
| 1'tma5md1~hn1 th.a»sg

e
e
/1 L
' / kkk = “ﬁ)

201

/42 A(4) = @ then kkk = ~kik .
-/ 12 ST(Kk) <kikk and KKk & s'r(mx) then -> 30
zmu(5>
30: // AR B'rﬁkkm*ﬂ(kk)%) = o thon -> 31
: unm&
->1
| sr(kkmomn)m) 4 oa

7 ' wyi ) / 4 i v » ‘ .\\\;

,,/‘

NN
Aw\\\




‘comment [nitah] Es\um m'r] is]
q=3 A
p=gq + f o
1£ A(P) = 3 th‘n -5 ;94
P=pP+3 / /
-> 23 7 |
p=p+ -
kkk = Alp ﬂ) | » ;‘J
AL A(P) = 2 then kkk = - kik |
bk = A(p '4'6)/ . ‘f g
;fgbu A(p+4) ='2 then kk = -
e dar
35!  au=gq 4{49‘: 2 )/
ay: k= A(qu ‘ /!
testnst |
Ren / /
type = 5/, L /
i=o ,‘/ h {
n=no" I
E - store tac(k) . /f\ %
store nuy SRR
n = R /' T ‘
oysle i /- ne mz,.l.mm-mm
31'(1) = 9_ /o :
n{m) okkk s
| BT(o+d) = Kk -




sw(i9):

i: A(qq-uz.) = a g___n._ -5 ;36
9 = a9 43, |
- 37 ‘ : .,.L'u /
i2 AC@) = 3 then »;, A
q=p 49 Y. /i
-> a8 /]

!
j
/|
I

comment [compil gg»‘iul {81
qu = 1
oy )

[

"



sw(20):

sw(21):

sw(22)t

193

comment (&cc t rue
mc switch = 1 ,
overflag = 6 '
:-’1

/I’
/
y /

comment [Rﬂ?][t] / o
if mo switch = 1 then ~7Am w1
tault(gz) ﬁ 7,‘.; !
->1 ' ’f . 4 !
it s/x.(A(a)) = o then -sxg i
fault(33) |
-y "

1 ! o7
BL(A(2)) = ca
"1 . . //j z',f/‘ !

il
7

: / A

N




sw(23):

21:

ov(ag) : p

N

rd
i

/ * J8 70

cmn_t_/ f*]w@u{l]
p=3’

z,éiz(sﬁ ’ B

comment [end of perm)(s)
 me switch = 0

pra=o

I.Anc = =

/overflag = 1

B
L } : 7
4
3

o comment [defins o munlm |

11n¢=1:£nv1 )

. J846P
initialise
Bt 2 2 mx

‘313//‘

42w oviteh = 1 guun -»%

ey v

C#

= *t 13 o |
.'QXS / i '

,‘?jc * & & %

‘/[’ Y T ;o /
/s i H



f s j/‘&% ;\‘ : y -
A AVANCL ‘ N TN
\ 4’* "“PP curr {;’f . (_,f"'é ‘ ‘J’ﬁxk
-> 1,};\ ‘ [/ ' ’~ \ ' \\i\
“’““uftdw;:méz *m; rmmz; *sms 5 * 378 BN

e =g b % 372 N | - \
* SET 10% ﬁ)un3 ; * C13 ‘ * NEG ;*‘ms
*BRT 1190 § * = ms * J73]J ' *“ T
* LINK ; *= mgq-f’; * J74NRS LA \\
* 8BT 118 *uia } *C13 ; *NEG .,ms
*Mm;*ﬁm’a s’*mu H tumu\\ \\
* Q15 5 % Qi1 * Q13,5 % Q2 yeQ1s N
vv«‘v;:lm;gwtyqsi.wg*%
*
.
*

"%:*%sf*%sm;*m
= M13U14Q § * J7SCI4NZ
SET 101 ; * DUP ; * = M13
* SET 1 ; % = )i4q ; * MOMi4 ; * SHL 24 ; * SHL~-24

* DUP ; * SET 103 ; * -~ 3 * = RC14 ; * ZERO ; * ZERO
761 HMIZMI4Q 3 % ; * TR ; * 4D ; * J76CL4NZ8
* o= MI3MI4Q 3 * = MI3M14 ; * NEG ; # NOT ; * = Ml4 3 * = 114
* BET 418; * = M13; * MO M13
L sn4;tm;#m;taé14
* =C15; % SET 4 3 * = M1§
* PMDQ 15 ; comment rewind
* PMAQ 15 ; gomment skip lsbel, call
L4 mm 14 3 comment dump Ei01 to top of store
/ * Pm 15 ; comment backward nkip to check parity
* PARQ 143 * J7JNTR ;
7 caption A TAPE $ PARITY § FAILURE 4 ; -»78
/' 771 * Cl4 ; * SET 6 ; * OUT ; comment desllooste tepe

3 - ' L] - E



78

caption A COMPILER 4 DEFINED 4
* SET 38P: ; * = M13} * MO M13

* = Q13; * C13; * SET \\6; » OUT
# ZERO; * OUT

. 5

S
N_\%ﬂ
- Sty
M“ :
M
g .
~ %}:‘



- sw(26): gomment [*1[*1[*1lcclls]
i2 A(5)=1 ghen ->501
500t % SET 35P:
* MoM13
* =Q13
* MANUAL Q13
line = line~t

-1
@’ Tgemsent [+1 [+1 [*] (A [ 5]
begin

integer 1,J,k,n,n0’, tape
zeal t1

Anteger array W(1:5)
switch 8(0:6)

routine spec read key word
Zoutine spec read sym

1=32768
W(1)=1*193105588 + 9710
W(2)=1+538510757 +20658
W(3)=1#116834604 + 5697
W(4)=1+351338496
W(5)=1%672666624

->1 if line=0 ; fault(38) ; stop

Q. Ty \Q\ .

1y



1: " ' —’zgumﬂe:wmrmﬂ;mnm;m

2: ~ read key word

->8(k)

'\;«\\Qgiéf ‘

s(0): gomment key word unknown

3 ' ->1 giq } read symbol(i) ; -»3
8(1): gomment EXECUTION
read(tl)

read sym
N >,3 unless i=45 or i=51
1Y 1=45 then tl=Go*t1
time limit=int(tl)
& -3

8(2): ‘comment PARAMETER
read sym
->3 unless i=14
read(n)
* SET 89?!:‘
* =N13
wkp ﬂ
2 4w =MOM13 ¢ : §



8(3):
31

8(4)1

43:
441

412

-3

gomment COMPILER AA or AB

read sym ; ->31 unless i=4

line=~1

-»99 } m to end of job head block

gomment JOB
** no

* SET O3P: ~

* =M13

* =MOM13 ; gomment store address of title
no'=no

no=no+1

newlines(2)

->44 ynless next symbol=4 ; skip symbol ;| «> 43
gycle j=1,1,20

* ZEROD

gzele k=40,-8,0

read symbol(i)

print symbol(i)

->41 unless i=4 ; ST(n0')=J ; J=20 | ~>43
Ty

* SET +127

* AND

e

* =C13

* SHLC13



* OR
zepest
** =8T(no)
no=no+1

Zepeat

B

-}3//”

8(5): - gomment TAPR
tape=1

511 read key word
~»8(k) unless tape=i

s ZER0

gygle Jj=42,-6,0
read sym
>3 unless 16<1<s8
wx
= j
* =C13
* SHLC13
* OR
Zspest

read sym
* SET 8op:
=g

* DUP

* 4

&



- 831

1:

* =MOM13 -

~»83 unless i=14 ; gosment write permit
*SET +1

*=MOMIZN

-»51 if i=4 ; read symbol(i) ; ->53

Zoutine read sym
read symbol(i) ; -»1 if i=65

end

goutine read key word

2:

read sym ; ~>1 if i=4
line=line+1

-»8 Af 17<i<21

tape=0

* ZERO

3!213. 3‘4°a“5;0
g .

* SET 32

I

* DUP

* SHL-5

C e J4pz

L1 j ,
* =C13
* SHLC13
* OR

U aenta lewt L W



.

6:

8:

[+ H

10t

99:

**W(k)

* ERASE
-»10

. nei-16
k=0

and

e
ond ; comment end of job head block



Zoutine oRSPEC (integer m)

11:

Anteger kk, jj,q, JiJ, kkk
Switch fpd(1:9)

P = AG2) +§

kk = A(5-m)

copy tag(kk)

if m#2 then ->11

42 i=level and 6stype<io then -»33
fault(3)

>

-> 32 if 1 ¥ level

~> 33 if type = p
fault(7) unless type = 0
->33

from list 2(8T(k),33,q)
AL q # 1000 ghen -> 34
popup 2 (ST(k),3J,q) -

- => 35
- nr = ar +1

newcell(k)
=15
type = p
Ran

n=k

store tag(kk)
n=R

R=ak

k = kk

store name

&

i \
O
AR
N
1
g
\
13
\
'W," y
§n,
N



L égf"‘ :

35!

37

k=R | : \
333 = x | | SN
‘q =90 ' 2 #
if A(6~m) = 2 then ~-> 36

type = 0 |
kkk = A(p)

> fpd(A(p+1))

Ipd(1) :  type = A(p+4)+5; p = p+7; => 101
2pd(2) type = 4; => 38

£pd(3) type = 12; «> 38

" sk ea WV e

tpd(4) type = 2; ~> 38 \
pd(5) type = 33 p = p42} ~> 38
£pd(6) type = 11; -» 38 \
tpd(7) : type = 1} -> 38 /
£pd(8) : type = 14; ~»38 : »,-\ \?%

fpd{9) : p = p=2

42 type £ O then =»38

type = 1

fault(13)

p=p4+b |
insert after 2 (k,type,0)

if Kkk = 1ghen -> 37

pushdown 2 (8T(J3J),J3,q)

=38 ‘ :

insert aftor @ "(k.typc,ar)

nr = nr +1

-> 102

1:end ’ | | : . i



— “:amunc eUl
NS Y

-integer kk,q
)

switch sw(1:10)

=> sw(A(p))



2:

Y

gomment [NAME) [APP] [=] [+') [XXPR) [QUERY']
a=p

copy tag (A(q))

P=p43

42 L(p) 4 3 then ~> 3

pep+

kt = parity (type)
©if Xk = 1 then cSEXP(2)

if kk = =1 then cS8RXP(1)

 unless A(P) = 1 and qu = 1 then = 2

if kk = 1 then pI(8,5L(20),13)
if kk = =1 then pJ(8,8L(21),13)
kk = p

Pp=gq

oNAME(1)

p = kk +2

-p 1



sw(2): comment [NAME] [APP]
’ P=p 4L

oNAME(0)

wpl

% S

SR T %

oew(3): comment [~>] [N]
e . k=A(pa)
~__store jump

e g

- .v"“‘*,«

e

pI(8,0,11)



i .
Y
@

W&Qh'

sw{5):

6:

comment [caption] E&mxm TEXT]

PSET(A(p+2))
pI(8,8L(3),13)

P=p 3

- 3

comment [return]

unless flag(level) = 6 or perm = 1 then fault(30)

P=p 2

R(105,1evel,12)
pR(64,12,0)
pR(120,1evel,2)
pI(8,8L(4),11)

wri



w(8):

sw(6):
S SRR
— ~——'iw
B
AN
- L
.
sw(7):

somment [result] [=] [+'] [EXPR]
unless 7< flag(level)<10 then fault(31)

P=p4+3

if flag(level) = 7 then => §
oSEXP(2)
«>6

i, ™
«>6 : =

comment [stop]
pJ(8,8L(6),11)

P=p4+2
-p 1

e

i

comment [~>] [NAME] [(] [+'] [EXPR] [)}
copy tag(A(p+2)) |
kk = k
unless type = § and i = level then fault(4)
P=p#
OBEXP(2)
PSET(kk)
. pI(8,8L(7),11)



1:

foutine oSEXP(integer =) i cammsnt dated 20/4/65 = FOR VER 47

comment z=i for real, z=2 for integer, z=3 for integer if possible
1“32‘! zoyr G.d,ig‘,Q' ,w. ;1@,‘”’!,"

“integer array op(0:5)

switch s1(1:4)
routine spec print orders(integer n)

«»55 if A(p+5)=0 and A(p+4)=1 and A(p+3)=2 and A(p+2)=2 ; comment single sero
dflag=dflag+l
4if dflag=1 then aflag=0

n0'=n0 j q'=0 j d=0 §} m=0 ; lo=0 j tsi=2
op(0)=0
=>1 unless A(p)=2

- opl1)=13 4. q'=1

pP=p+4 q'-:&'u 4 comment p to operand + 1

e=A(p=2) } comment expr alternative
«>81(A(p~1))



s1(1): comment p to [NAME]
«>2 if A(p+1)=i
copy teag(A(p)) ,
=>3 unless type=i or type=2 or type=11 or type=12

S8T(n0)=type ; ST(nO+1i)=i ; ST(n0O+42)=k
n0=n0+3
p=p+3 } cumment APP-CODE + 1 ; «>20

2: eNAME(2) ; -»6
sx(ﬁ): comment p to [CONST]

type=A(p)=1 ; if type=0 and A(p+1)=2 and op(q'~1)=15 then type=-i
8T(n0)= type ; BT(n0+2)=A(p+1)
~>5 it type < ©

© 8T(n0+1)=13 ; le=1

5: wsna+3;p-p+z;-?i~ao;omntpscmsf~vm+1



si (4) :

u$(3)¥

6:

m=l "5 comment | BXPR |

p=p+1 ; comment p to [+']

2'=3 § £'s2 if z=2 or op(q'~1) = 1§

eSEXP(z') ; p=p+i ; comment p to ) + 1

if type=0 then type=2 ; comment nut might write (0)

=>6 unless m=1

pN{26~2%type)
m=0
=»35 if ¢=2 and q' = 1 and (zA2 or type=2)
d=d+1
ST(nO)=type+2 ; nO=n0+3
PQ(67;13.0)




e R

8}:

31

A

kY

'«»21 unless type = 1 or type =it
taf=y

if ==2 then fault(24)

if op(q’~1)=15 then fault(39)
~»30 if Gﬂ

op(q’ )=T(A(p))
it (op(q')=0 or op(q')=15) and =2 then tsf=1

if op(q') »ap(q'~1) +1 then «>1
8T(n0)=op(q'~1) '} nO=n0+3
op(q'~1)=0p(q') ; q'=q"'~1

>3

«>31 if d=0

0)33 if lo=0
' pR(121,11,4)3 pQ(120,13,2)

‘ ézei. J=q'~1,~1,0

"8T(n0)=0p( §) -
n0=1043
repest

gycle j=no',3,n0=6
print orders(ST(j)) .

repeat



e S

33:

552

«333 if d=0

pSET(~d)
pQ(122,12,2)
type=tsf
=>50 unless s=1 and type=2 } pa(121,1,4)
pN(20)
type=i

if no>n0'+6 then aflag=1

if aflagedflagroverflag=1 then p3{9,8L(8),8)
dflag=dflag=1

nO=no"*

=>60 ; comment end

.

\3-946

pN(33)
eroend’-

comment to end



T
e

foutine print orders

awiteh 8(-1:18)
| e
w>8{n) ;
8(=1)1  ST(3#3)=8 ;
8(0): -»1 unless ST(j+3)=13

ST(j43)=14 3 BT(J+2)==5T(j+2)
1 - - o=2

s(1):18(2):15(11):8(12):
n=n~10 }

8(3):8(4): n=n=2 }

8(5):

8(6): . \s\
8(8): -

8(9):

pN(34) 3 ->12

PSET(BT( J+2)) 5 =>9
pMS(0,8T( J+2) ,6T(J+1)) 3} =»9 if n<3
pQ(120,10,2)3pQ(64,10,0) 3 =>9
ﬂ(ﬁﬁ;m,ﬁ) ) ‘»')9

pN(74~14*tst) } ~»12

pN(92-31%ts?) ; ~>12

pN(24*tsf~20)
if tsf=2 then pN(40) ; ->12

pN{64~14*tst)
if tsf=2 then pJ(8,8L(9),6)
->12

BN



Fea SR R e R e T

8(13):
8(15):

9t

12:8(14):

: e

.....

AN

~>12 unless tsf=1 and'n=3 and ST(j+3)415

end ; comment end of cSEXP

pN(27~-2%tsL) ; =->12

pd(8,5L(80+ts),13) } ~>12

pac1a1,1,4) 5 pN(20)



routine cCOND | gommient DATED 17/3/65 = FOR VER 2F

integer ¢,t
routine spec eCC

tmA(p) = 3;,/ Sy
o=l § g/tuﬁ then w-a 3 eamnt c¢=1 for and/or, ¢=2 for simple cond
p-p+s:f'; comment p to [+'] of 8C

5
£

eeC

if aflag*dflagtoverflag=1 then
dflag=dflag~1 e

A

pJ(9,8L(8),8)

Lo



routine eCC
integer 1line
e8C

if c=2 then =>1

4 pN(34)
linesca
pI(8+¢,0,6) ; pN(42)
o=A(p+1) ; p=p+3 ; comment p to [+'] of 8C
eCC

£i11 label(line,ca)
1: end




8(2):

8(3):

8(1):

1:

w"_;gyyng; 11n01Wm1nna

; ne ¢8C |

switoh 8(1:3)
«»8(A(p~1)) 3 ¢u-n.nt ‘¢hoice of 8C

¢BEXP(3)
cCoMP(1)
31

p=p+i
oCOND
pepl
>

cSEXP(3)
cCOMP(2)
linei=ca

cCOMP(1)
lineg=ca

pJ(8,0,6)

pJ(8,0,11)
£i11 label(linei,ca)

PN(42) 3 R(121,12,4) .

£i11 label(line2,ca)

A



routine oCOMP (integer ¢)

comment c=i for single cond, c=2 for 2~sided cond

integer ti, comp, ctype

- switeh 8(1:@7’—_—” @

tiztype
" comp=A(p) } P=p+2
eSEXP(3)
RS 4 g c=l
1: ctype=31 ; Af ti=i ar type=i then ctype=63

~>3 unless ti*type=32
=32 if ti=1

¢ El
complomr T

a3

~,

3

“,

Y

e -}mw,‘..‘.wm_-i.r !?igg?p)

s S

8(3):

s Q)

8(2):

s(p:
s(1):8()14:  end

@
991 end } comment end of cCOND

pN(34) 3 pN(10)

o W

PN(53)

pR(121,1,4) 3 pN(20)

pN(etype)

pN(22)

pN(23) 3 pN(27) 4 =>4
pN(23)

pSH(116,~1) 3 =>4
pN(27) 3 pN(23)

2




3:

Zoutine oNAME(integer =)
Anteger jJ,kk,type',rr,qq,3iJ.i1,q,999,PP

 switch aw(0:12), fpt(11{14)

copy tag(A(p))

444 % -1 then > 3
fault(16)

i = level

J=o0

k = Al{p)

type = O

store tag(k)

store name

k=n

n = n+l

J33=J

if J3 = 15 then 33 = 0
42 =z # 0 then -> sw(type)
i2 type = 6 then ~»sw(7)
fault(17) unless type = O
->»sw(0)



sw(5):
sw(0):

11:

comment sgwitch
fault(20)

gomment NAME NOT SET
P = pHl

type = 2

if A(p) = 2 then => 6
-> 102

#



sw(3):
swi4):

16

2:

comment resl array

gomment integer array
type' = type

kk = k

rro= i

PP = P

p=pH

12 A(p) = 1 then => 16
fault(19)

P = pi2

> 10

P = p#l

q=0

P =p2

q=q+l

cSEXP(2)

if A(p) = 8 then ~> 17
if 33 A O then =>2
Ji=aq

copy tag(A(pp))

J= 33

replace tag(A(pp))
p=p+

if q = jj then «> 18
fault(19)

-» 10



18:

10:

if @4t then
if £ = 3 then ->10

type = type' -2
-y 1

A

pM8(0,kk,rr)
pN(46) |
pJ(8,8L(66),13)
PQ(120,13,2)

pR(66~2,13,0)



sw(6) =)\x;; gomment routine in expression
T fault(23)

o =>sw(0)
(7)) ‘gomment real fn and goutine
sw(8): somment integer fn
sw(9): © - gomment resl map
sw(10): gomment integer map

typo '= type

20: Ji=k

from list 2 (ST(Jjj),rr,k)

p=p+1

421 # 1 gp ¥r2 2 then -> 400

42 A(p) = 2 then -> 402

P=p+1

q = L(p)

411 12 A(p +2) = 3 and A(p + 4) = 2 and A(p + §) = 1 then -> 412
» fault (22) f
4158 p=p+2
413 if L(\'p) = q then > 414
' : p=p+1
-> 413
4121 pe=p+ 6

oNAME (3)

A2 v = 1 then -> 401 | |
pSET(type)
pJ(8,8L(12),13)

; . if A(p) = 8 then -> 411
414 " pm=p+i
- 1



4011 fitype = 2 /

3«.%“»3#82&-"414{ i
fault (19) R
> 415 -
400: 949 = L(p+1) /
if k 4 1000 then => ax/
fault(21)
-» 11
311 42 A(p) = 1 then ~> 42
if k = 0 then -> 23
402 fault(19)
P=p Fa. |
type = 2 ‘(;-“ C - . \‘\}.
->1 “;. :"f ’ | . |
fault(19) e 6 IEE
> 1 E o V
241 - a=o /f SR
g R '23(96,12,0)
SRR A U . §R(96,12,0)
¥k = k ‘ - /i ’_ ) ; \\
aq = 0 Y S I
m gl : | >

”4/ g

R



26:

mw: comment 1

/U tpe) e _.___.rm

‘kk = L(p-m i

link(j3) ;-
from 1list 2 tmw, tm, m) ,-

oSEXP(1)
-» 27

fpt(2) : gomment __1“_‘__

cSEXP(2)
e ay e

Imlﬂw |
£pt(6) : wmum i
tpt(7) + ocomment real fn
£pt(8) m integer fn ‘
pt(o) : soment reimp
tpt(10): w integer ug
gg;___gA(p) *3 ar A(y-m ;s 2 or A(p+3) /s

p=p3 it g

1erA(p+5);ﬁ2____g §38

g

L




S

3Lt

= 30

. £\ 9
S E i
B S v f : . P
\ L ¢ % Lo ]
Y L L P . N E N
v, P
H ¥ %

42 L(p) & k then '~> 29 R |

fault(ze) - O -
ii = type
copy tag(A(p+4)) P
12 41 = type them ->/31 ERIR HERN B S ETUAN
fault(s) 1 ot P SN
p = m i ; i : '
-> 32 ' “'
from list 3 (ST(P,4,k)

o

e

P

\

o



| 'fpﬂwt mm

fpt(14): comaent sder

/ e ii = = typl -10. e
NRLL A A 3 or MM) A29 _;,Mp-rs) Py _:_;_o_g-» 3
P=pPH : o
CNAME(3) !

if i1 = typ' or 11:4 then n:rﬁi

«> 20

£pt(3)s ..mat Zeal array name

fpt(4): gcomment integer amz
' ii = type

if A(p) % 3 or A(p+2) # 2 or A(p+3) # 1 or A(p-l-S) # 2 then => 33
copy tag(Al(p+4)) p
A2 1 = ~1 then fault(16) -

 unless ii = type them -»33

cMOD(1,2)
p=p ¥
p(67,12,0)
aq = qq +1 )

. gq=q#

LQ*kkgu_g“p) = 7 then -> 3§
if A(p) # 7 then ~>36

et

-



36:

| 23t

435:

41:

201

R

s 22

fault(19) e

p = p¥l

-> 4

if q<kk then ~> 26

fault{19)

if L(p) <qqq then ~> 41

p=p+i

-) 49

T p=p#

-> 37 _
PSET(»qq~2)
pR(122,12,2)
PSET(rr)
pI(8,8L(1),13)

p=p+ \

if WPG’? = 6 then =>1

if type' # 7 and type' 4 8 then ~>201

tyﬁg = type' -6

42 % 4 2 then fault (29)

-rl _

type = type'~8

itz = 3&59_03 ->1
PR(120,13,2)

LT N pR(66~z2,13,0)

>1 N



,,,,,,,

9:

104

8:

61
.

/

Somment integer
oMOD(4,z)

“*9

gomsent integer name

 type = type ~10

oMOD{0, %)

p=pH

if A(p) = 2 then => 6
fault(19)

q = L(p+1)

P = pi3

if L(p) = q then => 7
P = p+l

- 8

P=p+
P = pH

. end



@gm cMOD (integer n,s)

- switch nﬂxﬁg
e ..?%ngam)
e ew@
- %
uwlsﬁx sw(5)s
-y 1
n(4)x
-y 1
sw(6):
R - end

routine fault (integer n)

" newline; grint symbol (73)3 print (1ino.4.a)

: Bpaces (3*1“.1)
gaption FAULT #

S—

print (n;1,0); print symbol (73)
faulty = 1

end - N

puS(0,k, 1
lﬂ‘mvisﬁﬂ)

pMs(0,k,1)
pllu.k.%)_
pEET(k)

Pac121,1,2)
pN(46)



m tine print name (integer 1)

integer j,k,n

J = word(i); »» :m:t(a); * ZERO *sm.nqa

#% =n | * BHL =40 ; ** =k ; print symbol (k)

1t J= 4l 3 ** lett()) § n = n=6 ; if n<O then ~> 2 |
4 *ZERO ; * SHLD+8 ; *DUP ; % J3 4 Z ; * ERASE ; * ERASE ; %J1
3t ** =k ; print symbol (k) 3 => 4 , Lo - k.
2: * SET+1 ;3 ®% n *-y * BHL+3 ; * =C13 ; "m13 . ’éi \
§: * ZERD 3 * SHLD48 *DUP; *J6AZ | SR
* ERASE ; * ERASE ; return

6: ** =k ; print symbol (k) ; => §
end

N
f i § \\, b
. \ N\
i\ O
\\\ \ 2

Py
e xfz,,‘,e‘ynf




~ routine testast

integer kk,ii,JJ,ttype
kk = k

ii=1i b
=3

ttype = type

copy tag(k)

if i =level and type ¥ O then fault()
k = kk

i=41

Jd=J4J

type = ttype

end

3



routine oUCI
integer q,1,J

switch e(11100), 2(1:120), g(118), e2(1:110), £a(1:12), iom(7124)

of{l):
e(2)s

o(3):

i1:

10:

. (1)

{5 L.

(3

=> o(A(p)) ,
comment [*] [a] [NAME] [APP]
P=p43

oNAME(3)

> 9

comment [*] [='] [NAME] [APP]
P=P ¥

cNAME (A(p-2))

-> 9 |

comment [J] [N] [P'] [J=INSTR]
if A(p+3) = 1 then > 10

k = A(p¥2)

store jump

k=0

P=p+5 .

> £(A(p))

k = SL{A(p+2))
-» 11

gomment JrCqNZS
fotch jump

» o

comment JrCqNZ

gomment JrCqz

pI(11,k,A(p42))

pI(10,k,A(p+2)) Ri

PR(127,A(p42) ,0)

-9

-9

~;;if; 7

e N,



POXE 3 g S}

L o

2(4)s comment Jr = 2
k(ﬁ}z  comment Jr = 3 pIC9 k,1) ; -9
£(6)s  comment dr £ Z 3 pI(8,k,6) - i =9
:(7): | m:r A H pI(8,k,1) | 3 -9

£(8): WJr >Z 3 p3(9,k,4)

-

“>9
¢ 209)1 gomment Jr> Z pJ(8,k,2) H “>9
:(m)z m Jr< 2 pI(9,k,2) | t .':"-* 9
£(11)s comment Jr < Z pI(8,%,4) ; -9 | 7 \

e e £€u): w Jry 3 p:(g ,k's) ; i 9 \ /\\L_ \

we

!(3.3): - m:ﬂ?~h PI(8,k,8) 3 | - 9 S A
e commvem T mewem s BT
£Z&5}: comment JrNEN pI(8,k,10) b y ->9
2(16)3 w%mx 3 ﬂ(g.k,m) | s =9
2017 5 w JEINES pI(8,k,12) | '*j" 9 ,

= ® S S S ) " #




ol{4):
eo(5):

e(6):

12: \

o(7):

e(8);:

- 9

. -» g

m JINTR 3 p:(s;i,q) -

comment Jr $ pI(8,k,11)

comment [SETB] [OCTAL]

-l 9 ﬁ\\-
comment [SETIINI{P][:])
PEET( SL(ASM) »

9

~—w [Jﬂ {N} [P'l

if A(p+3) =1 thnm » m
k = A(p+2) N

- -Store jump

somment (EXIT] [N]
9 .

i=0
if Alp+1) a:ﬂi =1
q=A(p+6) -

k = A(peq) -

- x(a.(p))

w [s'l [lil Eﬂ Eill Dﬂ [MS-INSTR]

‘i - oy 1 EN
3 kY AR N E
L \ PRI AN i
Y i S,
g \ [ R
L . o {4 N
>9 N RN
L | oA
.3 5
- 91 4 Y
\ ",
: _ i
3
L~

pﬁ'k‘t(A(M))’ - \

pJ(8,0,13)

pJ(8,8L(A(p+2)),13)

pJ(8,8102 parity (A(p+2))+intpt (A(p+2)/2)+8192,15)



pQ(78+1,q,k)

n PAG74¥,4,10
pR(66+1 obq k)

' pa(y64,q,k)
.,

comment MMGH 4, PR(68+1,q,k)

comment MKMQN ;. pR(7a,q,k)
comment MMy PA(64+1,q,k)

comment [SH] [SH~INSTR]
P=p4a o
~> o3 (A(p)) |

gemment SHA 4 n
k= A(p+4)
-~ -42 A(p+2) = 2 then k = -k

. L
i

Q)Q

gammant SBAD % n
k = A(p#4)

& - ‘ “

3 > 9

P70 + 4,q,k) 3 -9

) ->9
; =>9

-9
. -;a- 9
P =9

- 9

-

PEH(113,k)




o2(3):

o2({4):

e2(5):

2(0):

e2(7)

if A(p42) = 2 then k = =k

-y 9

_ coument SHL ¢ n
k= ACpeq)

.

if A(ped) = ﬂ“_tw"k“‘*i:fk

Y
&

Sosment SHLD +
k = A(pr4)
if A(p+2) = 2 then k = =k

- gomment SHC 3n

k = Alp+4)

- 42 A(p42) = 2 then k ==k

-> 9

9}9 ‘
comment SHADCq
'..;9 . "

pSH(114,k)

pEH(116,%)

pSH(118,k)

tu)g

pSH(119 ,k)

pR(113,A(p+2),0)

pPR(114,A(p+2),0)



£2(2):

2

- 2a1):

comment [=] [QS~INSTR]
P = pid

> 22(A(p))

1

=9

gomment = Qg

i =120

Ce» g

p3(116,A(p42) ,0)

pR(118,A(p+2),0)

pR(119,A(p+2),0)

PR(124,0,0)

PRCL,ACp+2) , 3)



£23(3): -
£3(4):
22(5)1 -
u(&; |
22(7)s |
22(8):

£249):

e

£a(10): .

muh

B

mdpxmq

e
P

i=120 3

3 =122

somnent = Cq

i=120 =83

comment = Iq

i= 120 =43

cemment = Mq
i=120%

comment = RCq

i =120 3 ‘3 " 9 3%

comment = Rlq

i=130 3 =5

R
. d=33%

somment = 4
4= 122 4

. \ j=8

zm& = +Iq

i=122; d=4;

gomment = + Mg
i=122 3

i=2;

3= a4

-d 2

-y 2

- 2

m}i 2




s BESR

o(12):

ez

o(14):

L] ( 1»‘5‘? :’m::w; i

(16):

o(17):

. comment Qk TO Qq
3¢ o
- 9 ‘

comment Ck TO Qq
i =108 > 3

amnnmqq -

i=106; -> 3

comment Mk TO Qq
i=105 % -> 3

comment INK TO Qq

‘Ar"iumy; -> 3

%,

samment GMk 10 Qq

Cim109; =3

- %,

gomment Clk TO Qq
i=110 ; -> 3

e e

ek ~»r-w-‘.:w-.=:gs.;’.\

pQ(i,A(p+2) ,A(p+4))




o(18):

e(19):

#{20):

o(21); -

o{22)s -

e(23): - -

o{24):

Y
]

comment [1] [N] [=] [+'] [N]
k=Ap+6) ; i =0

if A(p+4)=2 then ke-k

2% = 1 then i = 4

if k = -1 'then i = §

ik =2 theni=6

if k =2 then i = 7

i2 1 = 0 then fault(33)

e

!Qqﬁ

i=121 Jd= 143 -> 2

Somment Cq
i= 121 =83 -3g

i=131, =43 2

comment Mg

© 4= 121 J=2 3 -> 2

comment NCq
i=9g8; =0 -» 2

comment DCq

i=99; J=0;, -2

PR(96+1,A(p+2),0)



(351 >  gomment LINK

#(26):

ota);

o(28)1

o(29):
e(30)¢

o(31)¢

e{32n

e(33)1

a(34):

> comment M + Iq |

p=p+3 ;3 1 =095+ Alp-1)

-h 2

comment [x+] [4+'] [N}
k = A(peg)

if A(p42) = % then k = ~k

pN(17)
pN(16)
PN(12)
N(14)

pN(21)

j=o

pN(20)

p8H(115,k)



,,,,,

e(35)

o(36):

o371
o(38):

0{39):

' o

pN(42)

41
pN(53)
pN(33)
(39)
pN(34)

pN(57)

pN(2S)

pN(8)

pN(23)
p(24)
caa)

pN(58)

pN(26)

-

«>9

nﬁg

m}g‘

-9

-9

->9

~>9

=>9

->9

=>9



o38N sommemt 41 - pN(I6)

- o{50) ~ gucmment + j

L

P} PN(6Y)

: 33_(31”

LI D,
N y

. pN(S6) 3

TR T

pN(SL) 3
...... .

NG T

o(56): comment ?; pN(50) 3

o(57): @ “x’ag * n 3 4?&(58) ’

o

‘j N

-«*’”548 >
:i’; 2 :h%
gomment 40F ;| pN(19) ;

i

B

(6t  comment D/ PRUD 3

- ef6a): f, mw l 3 pN(60) k‘;

e(63)1 [ 'comment + 3 ?3(4@ g

T M,

->9

=>9

->9

-»9

~->9

->9



n‘(ﬁ_s)is fr m -D % % FN(433 b ~»9

e(66): iy

o(67):

o(68):
l‘@)&‘v/ :
a(ﬂ)r ~
2

o(72)¢/
o731
etz /)

i
‘(?ﬁ)h /

- 1:{76)/:

76@??)2

.(73) 3

m«w T SR

cu-mnt Fi \yﬂ(éﬂ =9 |

B
,,glx

gomment XD §- ' :pN(28) =*9

: N N
Somment XF § . PN(4) ->9

comment x4F ; L PN -9

mn b &* - pN(29) 3 -9

mﬁ = 'rné ; o pN(@) 5 -»9
_m BT ; . 'pn(s) ' -*9
mmm gh& pR(15) 3 “>Q

comment vmi . pu{:ze) s 39

!

. comsent TOB j-._  pN(11) 3 ->9



.

A R B

ccmment VR § . pN(1) 3 i
SRR R ‘ i

oot -

g iwsta, -

»»»»»»»

~ o(80): mtmgﬂ’u pN(13) 3 -9

R

o(81): ' comment NOT .  pN(Z}) 3 “>9

ETINNE S,

T T T S

RS,

R

o8 MM‘E%\ (40) ; ->9
.(35): wm?% PN(44) & “>9
o(86): m.m'r s‘v - pI(8,16384,15) ->9
Wn s T MG s o
¢(88): e comment x+ 3 - pSE(115,0) § =59

o(89)1 camment [PIL10M}A TO FIIQ)IN)
=» iom(6A(p+2)+A(p+4))
iom(7): comment PIAQq -
‘ i=8 3 §=0

b RULAG D 3 = 9

ton(®: somment PIRq
i=85 3 j=o0 % =1
~ dom(9): comment PICRY ‘

;. 1~§4; 3:;:83,,1 | .




- dom(10):

iom(11):

1&(33*

iom(13):

iom(14):
iom(15):

fom(16)1

tom(17):
iom(18):
iom(19):
mﬁ(ﬂe?t
1uuiﬁi)*
1m(zs§ t

iom(23):

comment PIDQq

im=8 ; §=8-

128 3 j=0

comment PIFQq ‘
i=8 4 J=0
comment POAQq
i=88 js&»
Somment POBQq

1=8 § jm=o-

i=8 ; =8

1=8 ; j=8°

i=88 i=8

Seament POYQq

1=88 3 j=4-

i=902 3 j=o.
somment PMEQq

i=8 3 j= 8-
i=8 3 jm= 4

coument PMDQq

Leos 4 4a8
Somment PMEQQ

1e04 3 3mo0
i=88 3 =0

H

-

e

-

»r

-

-

-l

-l

-d

-

-l

-

-

o



iy G 34 J=4 3 =->2
o(g1)s mnt m\
e 4m08 3 J=2 4 2

eORT - soment WTaq Gl
ey g@ Ky J =2 §; =2 | "
T - 89 3 d=1 3 =2 e
° (9 5"““ S _W,qw mq
B - % J=0 3 =2
*96):  coment CLOG
i=8 3 J=2 3 -»/z'
o9y comment [z:-r‘.![-b')m
B = A{m) ‘
&—a(mha _m k ==k Cewito s
®(98)- comment [adveallN)
m i= lgit“(m)

e

e



o99) m :mmm{mmmmmx
i t mt,y@,ﬂ,k T
i= A(ﬂ ' R _ /‘_;'  R
e

i B S TSR O o
@ ' : i S
. . i o :
» M fa ! Do i
g ) ‘ P ’ - 1

}

- . , " = q
 pN(Q) 3 PNCP)
o(100): comment p 4
8: ~ »* pp curr f {/
* = Qi3 7
* Jge13z 3 L
pN(15) N Y
-» 8 , ‘ -

Y end

s#xT

—

“uich



routine

se

(&)

3

Tind label

S

#* 1abel{level)

E ng

* W13

* Ji47
* 115
EE 1))
* AND
e
OMIR
v JiLZ
% HOMLS
= Q15

~> 3
# 15

* VO
¢ AND
-> 4
* SET -1



routine copy tag (integer kk)

X

#

o
e

tags {kk)
= Q15
M15
Ji<Z
VO

115
AND
c1s
nup
SET 15
AND

-

REY

[

SHL-4
nup



routine replace tag (integer kk)
2% tags{kk)
o= §15
* M15
£ J1>7
* MO TO Q15

2 LR

[SY

* o= 15
** type

* SET 255

AND
* SHL 8
EE 1

* SET 15

AND

& ANT
# R
* TR

“ qiy
L ﬁ&gsgkk}

20



nteger name cell, 51,8230

Py
%
s

from 1ist 2 (

routine

Z

AND

* Ji<7Z
-

i

end



routine fetch tag (integer kk)
integer =z

copy tag (kk)

popup 2 {tags{kk),z,z]



routine popup Z (integer nams cell, 51,82)

** eell
* o= Q1
# W15
* DUP
* Ji<Z
YO
# DUP
® Cig
* AND
w3k = gl
* I1g
* AND

* = MQM15

* M15
* om0

= WY

-> 3
2: # SET -1

¥E o= ocell



routine store tag (integer kk)
integer =z
*kLype
* SET 255
% AND
* SHLS
% Jlavel
* SET 15

* AND

A e o
pushdown 2 (tags{xk),z,n)

snd



routine

£

5iend

pushdown 2
** cell
* DUP

£ = C15
* C15
w J1<Z

% JZ CQ NZ
more
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sSpacs
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H
* J37

* = M15

* NOML5
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xosl
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= I15
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E
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s

ERASE

{integer nams cell, integer s1,s2)




routine

routine

end

routine
e ema——

link (integer name stad)

FF miad
* DUP
¥ Ji<Z

i
e
P>

i

MOre Space

nowlins

i

caption AVAILABLE 8 SPACE 8 LISY ¢4 ENMPTY

newline

stcg

new c¢ell {inlteger naume stad)

% Ji CQ NZ

morse space

*Cg

* DUP

% = ogtad
® DUP

# 0T (}

H

T Zm_d
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#

*
H

= MQM13

@il

routine return cell {integer name stad)
#% stad

* DUP

5 I
# = MOM1S

# = CQ

nteger name stad, integer sl, s2)

im%@gef i
i = stad

1ink (stad)

if stad = O then ~->» %
if stad = % then stad = i
-> %

i neweell {(stad)

oo



K

* = M13
£ MQM15

#% mtad

e
2: pushdown 2{ST{stad),sl,s2)



fot

routine store cycle
pushdown 2{cyclef{level),ca,k)

end

routine fsteh cyels
popup 2{cycle{level), j,k)

end

routineg steore label
pushdown 2{label{level),ca,k)

and

prel

routine store name

)
7

pushdeo name{level), G,k

end
P

routine fetch Jump
popup 2{jump{leval}, j, k>

end

routine fatch labels
popup 2{label{level), j, 1>

1f § # -1 then ~> 1



routine fetch name
ERL A2 1A
popup Z2{name{lsvel), j, k>

and

routine copy Jump

2 jump{level), ,k°

pod
tude
Ui

(4

fyom

snd

=X h " \
ine pSET {integer n . ' 3
-, ZIoutine p ’.’{<’( Leger o) = %’ {YL} < ' / I 33
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R — }ng o= 2 /%ﬁf{jz‘7)

% QHL-H ) % n <4 ;, fg@f?{ {f 2 3‘3}

) -

#
t

Eets
A

{integer a,n)

151
P
ied
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routine pS&Y

#*
#*

o

% NOT

£ SHL 1
wWNOT
k. ")

¥ = Cl4
% JS 507

s



voutine pN {integer 2)

[ECviRaig s A,
i Y
*  SET
x = C14

JS 50 P

end

routine pQ {integer =,q,qq)
% SHL 4

“* qq

*  SET 1%
*  AND

* OB

L% Y

x  SET 2

* = C14

* IS 20 P
end
rot  £i11 label (integer at, equals)

** ppuale

% nt

*  JS =1 P

snd



routine fi11 set (integer at, equals)
*® equals
** atf
* JS 82 D

end



end

DUP
SET 1%
AND

b

SHT 4

AND
SHL-1
nEV
SHL.-%
SET %
AND

a

SHL 4
or

OR

SET 3
= C14
IS 80P



routine pMS (integer a,m,q)

% m

*  DUP

*  DUP

* SHL~8

*  SET 15

*  AND

*%

*  SHL 4

* OR

*  AND
*  OR

end of program
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