S UBRO UTINES



sDivide + Multiply test usging random numbers
»9/25/61
,BOG. SoLo _
bel dzm ctnl ,no. of goodts
dzm ctn2 , " " "
dzm ctn3 , " " over~flows
dzm ctn4 , 1 " n ft
lac randi sinitilize random no. gen.
dac rdil
lac rand? , 1 1 L 1
dac rde2
p1 clf 6
820 sClear overflow
nop
Jsp abe sput rand no. in a,b,c
rar si ,AC holds D ’
Xor a
sma ,1s bit 17 of b equal to O of a
Jmp p?
lac b
Xor rci
dac b ,bit O of a equals bit 17 of b
pe szs 60
Jmp muldiv ,multiply + divide subroutine
lac a
lio D
dis ¢ shigh speed divide
Jmp divovflo
dac quot
dio rem
mus ¢ yhigh speed multiply
pr3 szs 20
Jmp pe
spa
stf 16 ,remember prod negative
dac hprod
dio lprod
lac 1lprod
8z0
nop ,clear overflow from divd subroutine
rar si
add rem sadd remainder to low product
8Z0O ,is there a carry into high product
Jmp ph
ral sl
dac ti
Jmp p5
pl4 xor t2 ,fix up sign bit of low product
ral sl
dac t1
law 1
szf 6 ,sub one if hprod is negative
cma
add hprod
dac hprod s1prod + rem carry added to hprod
lac t1
P5 sas b
Jmp errorone slow product + remalnder not equal to b
lac hprod
sas a
Jjmp errortwo yhigh product not equal to a
clf 6
idx ctni
sma



maldlv

divovflo

a
b

c
quot
rem
hprod
t1
lprod
ctne
ctnl
ctnl
ctn3
t2

t3

th

t5
rci
cr
randil
rand?
rdi
rdz
errorone

errortwo

pil

print

Jmp
dzm
1dx
Jmp
lac
lio
Jjda
lac
Jmp
dac
dio
lac
Jda
lac
Jup
1dx
sma

o
5N o
‘T8 ™

io

NP OHNMEOOOOOCOOOOOOOL

dio

pl
ctnl
ctn2 ,count sucessful matches
pl '
a
b
dvd ,use divide subroutine
c
divovflo
quot
rem
quot
mpy suse multiply subroutine
c
p3
ctn3
scount no of overflows

ctnl
ctnl
p1

00000

te s8top code for type out

rci ,print out errors
errortwo + 1

t3

!

a

piz
te
!

' 6
print
plc
t4
pi1l
cr
1

20
p2
10
bei
Pl

t5



p7

pi1o
abe

out
random

exit

“dap.piQ

cla
lio
rcl
sza
1lio
lac
rcl
dac
tyo
isp
Jmp
Jmp
dap
Jsp
dac
Jsp
dac
Jsp
dac
Jmp
dap
lac
lio
recr
xor
lio
dac
dio

Jmp

Jmp bel end .

t5
83
1

.t3
t5
83
t5
|

print
p7

out sget random number
random

a

random

c

random

b

exlt ,random num generator
rdc
rdl
87
rdi
rdz
rd?
rdi



org 100

lac
dac
dac
dac
dac
dac
dac
lac
dac
Jmp
lac
dac
dac
dac
dac
dac
dac
lac
dac
lac
dac
lac
dac
dac
lio

isp

Jmp
llo

isp
Jmp
isp
Jmp
lac
dac
dac
lio

lio
1sp
Jmp
lio
lio

isp

jmpe + 6

lac
dac
lac
dac
lio

lac
add
dac
isp
Jmp
szs
Jmp
Jmp

puNcyy TTEST

sbpa ', setup punch O, general test

=

sPpb !

+++++++ 4+

WE  FRPWPWRUIRD PPRPRPWRUR

,ppa ' c1, setup punch 1

[N

sPpb ' ci

s—~2 Treset a ctrs

|
[N
V)

b4

++ FH+H+++F 4+

3377, 10 lines all holes

-+

s=l12

> 777400, 10 lines no holes
s=12

y -2

sreset ¢ ctrs

+++4+++++ +

,O, O,n,’ 0n+1, etC.

> TTTH00

+
A O VIOV EFEFW N P

+

)377’ n':377’ n + 1; etc-
» 777400

55 BPoDS 5 DooDDoDplr DD OO DADTLOR0o000PNTOROOOOD MK
+

+

»=100, reset e ctrs
’O

z
2 ,0 init, bin 0~77

13 »10000

F+++

PRrOFSDDS SOoOSoo
® O

o
+
~



yeonstants

fny
W
3°3
3N
=
O
(@}

100

Ol OOOO0OO0OO0

10000

org 2z0

g lac
Jmp
lac
Jmp
lac
Jmp
lac
dac

p dac
lac
dac
lac
dac
lat
dac
lio

r 0 spunch rt half if a, 1t half if b
rir
0 spunch 1t half if a, rt half if b

y—23 line count

,0a, tw mode
»0b
sla

»1b

s—c3 setup line ctr

,~60k stop delay 250ms

+++++ A+ 4+

PR NOUEND W=In-dP =3

A FEFEHRBER IR SR K
loN )

+ +

0
\O

,=60k stop delay

++ + + +
P Ul=3—3WU

sconstants

e
o]
Ko/

- - = =gy XY K

asa lac ah »100 locate data, general test read check

dio ah

sad ah

Jmp aa

ac lac j + 1
dac ah
lac ah
dac ah
dac ah

ab . lac ah
Xor ah
sZa
Jjda bd serror
isp ah
Jmp ab
jmp ad scheck next 10
rpa !

++ 4+

PMNOWEN PR

,~2 reset ab and ad

,-1?

5377, check 10 lines all holes

+ o444+ +

,-15

+ +
~Ww



ad

an

ae

af

ag

B el
Jmp -

rpa
dlo
lac
lor
sza
Jjda
isp
Jmp
isp
Jmp
Jmp
rpa
dio
Jmp
lac
dac
dac
lac
dac
lac
dac
Jmp
rpa
dio
lac
Xxor
sza
jda
rpa
dio
lac
xor
sza
jdaa
1sp
Jmp
Jmp
idx
Jmp
isp
mp
Jmp
lac
dac
lac
dac
lac
dac
Jmp
lac
dac
lac
dac
rpa
dio
lac
Xor
sza
jda
isp
Jmp

ldx
Imo

! scheck 10 lines no holes

1
5
1

™
jny
+++

bd serror

) ®
o A,
+ + + + +

P~

+ 4+ +
~N WEFEOo Uk

J+ 1
ah +
ae scheck O,n

ah + 1
aj 50
ah + 1

bd
ah

ah
ah

+ + +
B o

bd serror
ah
ae
af
ah
ae
ah
af
af
ah
aj
ah
ah
aj
ah
ae
aj
aj
aj

aj

~

WP oV N EWl N PW
n

scheck 377

ah
aj
ah

+4++ +F++ FA++ 4+ o+

PURE Ul &N

bd s error
aj
ag
ag
aj
ag

+ 4+ +
'.A
w

»0

,"‘12

=2
,check next 10, 377

O reset for O,n

»=377
,pr ctr
1'?

,O0 init

:'377

scompare word

:“2

»377 reset for 377, n
»0 '

’“377

,DTr ctr

s

s=~100, reset for binary

s 200 compare word

scheck binary

»200 init



~lac ah 2100 check feed :
rpa !
dioc ah + 1
sad ah + 1
hlt _.,test complete
Jjda bd s error

ah 000 . sconstants

377
12

(@]

aj
377
100

OgOl I OO0
O

org U450

o
v
-
»
@]

ah »100, locate data

g
3

dio ah

ah
Jmp ba

bb lat
and ah
xor ah
sza
Jda bd s error

[¢;]
g
Q.

scheck data, rt alpha
»37T7

+4+ +++
PO RRR

dio ah + 1

be lat scheck data 1t
sar s9
and ah 2 2377
Xor ah 1
sza
jda bd serror
rpa !
dio ah + 1
Jmp bb

+ +

org 500
be lac ah »100 locate data

dio ah

sad ah

Jmp be
bf lat scheck data , 1t bin

and bk , 770000 :

rar s6

rar s6

add aj + &4 , 200

Xor ah + 1

sza

jda bd ,error

1
1
1

+ 4 +

dio ah

bg lat
and bk
rar s3
add aj
Xxor ah
sza
Jjda bd serror
rpa !

+

++ 4+
PE B B

scheck data, rt bin
2770

»200



bk
bd

org O

dlo ah + 1
Jmp bf
770000

770

0

dap bd + 4

lacbd
hlt
Jmp

jmp end

,error routine .



»TAPE CONTROL PROGRAM S. L.
scalling sequence

,law or lac command _
s Jda tape
syinltial address back or foward
sfinal address i " "
,hlt non normal return
shlt normal return
opd msm 720073
opd mwe 7200741
opd mrc 720072
opd mec 720034
opd mcb T20070
org 7000 :
tape 0 » command
dap > + 1
ql100 lac
dap k1
idx q100
lac ' Q100
dap k2
idx g100
dap k3
lio tape
rir s8
spi soperate bit off
Jmp p104
lac t105
sza stape 1is sopped
lio tape
msm
cla
plo2 mec ssStrobe status
Jmp ' k3
p104 lac tape
and ti111
dac t3
lac t105 ,what unit number
dac t2
and ti111
sas t3 swas last operatlon continue
Jmp p60
mec
spi s18 present unit busy
Jmp p103
p60 lio tape
msm ,start up tape transport
p103 dzm t105
dzm t122 ,flag 4
law pi132
dap pi131
law p131
dap p134
law gb
dap pizcc
dap q7 + 1
dap q7 + 3
dap Q10 + 2
law 6
dap p3e
law qib5
dap qi3 - 4
law phh
dap pi133



pi1i3
pidik
p115

p116

p117

p105

p106

p107

p110

p137

pii1

pli2

law 1

dap
law
dap
law
dap
meb
lio
ril
spi
Jmp
ril
spi
Jmp
ril
spl
Jmp
ril
spl
Jmp
ril
spl
Jmp
ril
spi
Jmp
ril
spi
Jmp
Jmp
law
dap
Jmp
lac
dac
law
dap
dap
dap
Jmp
law
dap
Jmp
law
dap
law
dap
dap
lac
cma
dac
Jmp
idx
dzm
cli
msm
mec
Jmp
law
dap
Jmp
lac
sza
Jmp
law

p110
sz

p137
s1

plii
s1

pi1ize
p120
pl1e2
piz3
p113
tape
t105
ple2
p133
pie5
p130
p1i4
rdck
p134
pi115
space
p134
pi34
p133
p125
k1

t110
pl16
k3
bk
cla

tk3
bread
pi131
p117
?2

>+ 4

,early complete different unit
s1ts your gap

sread check

,space back or fow ard
srewind

sfoward or reverse

sread or write

wrlte 4+ 2
da p134



p120

pi3k
pi131
pl32

p133
pllh

P45

pie3
pl6

pize
p32

p56

bread

pi125

Jmp
law
dap
lac
dap
law
add
dap
dap
lac
dap
dap
dap
cli
Jmp
Jmp
lac
dac
lac
dac
dac
lac
dac
idx
Jsp
Jmp
lac
jda
lio
msm
Jmp
lac
Jjda
lac
szf
Jmp
lac
sza

Jmp

plik ,your gap

t113 ,fixed delay for eob
delay

t3

ph6 ,early complete different
t114 ,fixed stop delay

D56
t12z
1

> 4+ 3

stf 4

Jmp
idx
lac
mec
Jmp
lac
mec
Jmp
lac
dap
dap
lac
dap
dap
lac
dac
lac
dac
dac
dac
law
add
dac
stf
Jsp
Jmo

p56
k3
bk

1 k3
' pilez

' k3 ,non-normal return

read
P50 ., your gap



p>0

write

a35

p130
p5¢2

space

rdck

q30

q31
a32

read

lac
Jda
Jmp
lac
Jjda
idx
law
dap
Jmp
lac
Jda
mchb
Jmp
lac
Jjda
Jmp
law
dap
isp
Jmp
law
dap
law
dap
law
dap
Jmp
law
dap
law
dap
dap
dap
dap
Jmp
nop
law
dac
lio
mwe
ril
cla
Jda
isp
Jmp
nop
mwe
nop
idx
sad
Jmp
Jmp
dap
mch
lac
dac
szf
Jmp
1sp
Jmp
Jmp
law
cli
dap
mrc

til5 ,delay back
delay '
pi5

t116

delay _

bk

Q31

pl1z2

q30

t117

delay

p52 syour gap
120 ,stopping delay
delay
pl5

pece

q13
t110
pi31
pll
p133
p50
plzh
2000
p3e
pi3l

qb

qi3 - 4
ql5
pie2

Q7 + 1
a7 + 3
qll0 + 2
pi31

12
t2

s6

delay
t2

a3z

q31
q33
a35
q30
p31

t117 ,delay before error miss
te

&

> 4+ 4

te

Pe

a1l ,tape has no characters
t123

cla



Q.3
qQl

qr
a’

q10

a3

ql
a5

Top
Jmp
szf
Jmp
szf
Jmp
szt
Jmp
szf
Jmp
szf
Jmp
szf
Jmp
szf
Jmp
szf
Jmp
szf
Jmp
Jmp
ril
Jmp
add
mrc
dac
Jmp
lac
mrc
idx
Jmp
sad
Jmp
szf
Jmp
gzf
Jmp
szf
Jmp
szf
Jmp
szf
Jmp
szf
Jmp
szf
Jmp
szf
Jmp
szf
Jmp
Jmp
ril
mrec
nop
dio
cli
szf
Jmp
szf
Jmp
szf
Jmp
szf
Jmp
szf

clf
gl?
qle
qlz

aiz
2



qle

qls

qll

ql16

p26

pa27

p31
delay

exit
all
q§3
&
t3
k1

~
[

k3

103
t106
t104
t£105
t107
t£110
bk

t111
t112
£11%

szf 2
Jmp qil2
szf 2
Jmp qi2
szf 2
Jmp ql2
Jmp q14
lac t123
mrc

sas

Jmp p26 -
Jmp ql
law ' O
dac t2
szf 2
Jsp q16
isp t¢

Jmp q14 + 2

Jmp p26
dap - + 3
stf 6
mrc

JMp

szf ' 6
Jmp q1l4
mrc

clf 7
Jmp p2
stf 6
szf 4
idx taiz2
law ' 14
dac t2
mre

szf 2

,1s 1t eob

sdelay after character

Jmp p26 + 2

isp t2
Jmp p27
cli clf 4
Jmp

dap exit

1sp delay
Jmp » - 1
Jmp

dio

lio

oNoJoNoNoN®,

sas
rir sb6
law ' 1
0

Jmp q10
0

0
000003
- 764

- 102

sindex counter

sunit no + temp stor
sinitial address
,final address

,non norm return
,address equal

scontinue memory

s8pace count

sblock count

sunit mask

sbeglining delay onread mis char
.foward delav read before stoo



ke B 7 - 306 ,final stop delay read + write
t115 - 42 sback read delay before stop
t116 - Lok ,2Wwrite start delay

t117 - 13 ~ ,eob delay write

t120 - 524 _,Write delay before stop

t122 0 ,flag 4 .

t123 0 ,s8torage for read check

end



sanytape duplicator verifier
org 3000 -
cla
dap zero
zZero dzm
idx zero
sas limit ,1imit is 340400
Jmp Zzero
hlt ,set master then contin
leader rpa !
rcr s9
rcr s9
sas stopcode
Jmp leader
rcr s9
rer s9
szs 20 son 1s no punching
Jmp setreadbloc
law punchbloc
dap punchorread
law 1000
dap block
Jmp patchil
readbloc law 1000
dap block
rpa !
rer 89
rcr s9
sad stopcode
Jmp patch2
dap histo
block dac
histo 1dx
i1dx block
sas limit1 ,1imit1 is 2441100
Jmp readbloc + 2 :
punchorread Jmp
punchbloc law 1000
dap blocki
lac block
dap limite ,1imite 1s 22xxxx
blockl lio
ppa !
1dx blockl
sas limit2
Jmp blockl
~sad 1imit3 ,1imit3 1s 221100
Jmp readbloc
loadcopy hlt sset copy then contin
law OL4OO
dap zerol
zerol dzm
idx zerol
sas limitl ,1limitd 1is 341000
Jmp zerol
leaderi rpa !
rcr s9
rcr 89
sas stopcode
Jmp leaderi
Jmp read + 5
read rpa !
rer s9




rcr
sad
Jmp
add
' dap
histol -~ 1dx
Jmp
compare law
dap
law
dap
masterhisto
copyhisto
Jmp
indexer idx
1dx
sas
Jmp
Jmp
error lio
tyo
lio
tyo
lio
tyo
rir
tyo
rir
tyo
cli
tyo
lac
and
jda
cli
tyo
lac
Jjda
llo
tyo
lio
tyo
rir
tyo
rir
tyo
cli
tyo
lac
and
Jjda
cli
tyo
lac
jda
lio
tyo
sz8
Jmp
hlt
trailer 5Zs
Jmp
Jmp
setreadbloc
Jmp

89

stopcode

patch3

constant ,constant 1s 000400
histol

read
0000
magsterhisto
o400 '
copyhisto
lac
sas
error
masterhisto
copyhisto
limiths ,1imits 1s 521000
masterhisto ’
loadcopy
save3l
! sCI
lc
! ,1lc
sam
1 ’m

s6
1
s6
1

,a
’S

! s space
masterhisto
save3

type

! s Space
' masterhisto
type
savel
1

poc
1 sC
s6
1

s6
' »P

! s 8pace
copyhisto
save3

type

! ,sSpace
' copyhisto
type
save3
! sCT
10 son to contin despite err
indexer
s1f 8sl1 dn end prog
0
loadcopy
punchbloc
law readbloc
readbloc - 4

limit 340400




stopcode 000113
1limit1 241100
limit2 220000
limit 221100
limit 341000
constant 000400
1imith 521000
poc 474663
1lc 000072
sam eeb1hh
save3 000 77T
type 0 '
dap exlt
dzm templ
law ' 6
dac temp
lac type
cll
~rel s3
dac type
cla
rcr s3
sza !
Jmp leading
rcl 83
idx tempil
g0 tyo !
lsp temp
Jmp type + 5
exlt Jmp
leading sas templ
Jjmp twenty
law ' 1
sas temp
Jmp go
twenty lio two
Jmp go
temp 0
templ 0
two 000020
patchl rer 89
rcr 89
Jmp readbloc + 7
patch?2 dap n :
dac block
n 1dx ..
idx block
Jmp trailer
patch3 add constant
dap m
m idx ..
Jmp compare
Jmp end



.. .mMultiply subroutine
X8y mpy '-
Imp'ebs loc
dap a
as Xct
Jda g
lac b
idx a
rir 1
rer 9
9

es loc ... temporary storage
mpytsg. loc

cma
rcr 9
rcr 9

s xct
spa
cma
dac e
cla

Z eoC mus
Z €37 ©3Z €3Z €32 €3Z €3Z €37 €92 €3Z €3Z €32 €3Z €3Z e

' Z eyZ ez € e..l7mus e

dac
xct
Xor
sma
Jmp
lac
cma
rer
rer
cma
rer
rer
dac

hs idx
lac
Jmp'!

o5 RMHO

HO HOWWO WO

fin



...decprint subroutine, routine to print decimal
...July 11, 1961
decprintts dap return
law teny
dap tenz ...set the nonprint trap
dzm value .. .Teset value
law'h
dac position ... reget position
law a
dap tenj ...reset end trap
rcl 9
rcl 9
sma ...check for minus
Jmp b
cma
dac store
law c
dap printilt ...s8et trap to print minus sign
Jmp set
b. dac store
cli
xct command ...print space since no minus sign
set; law store
add position '
dap 4 ...next number to subtract
form; lac store :
de sub
spa
Jmp print
dac store
idx value
Jmp form
print. add'd
dac store ... Testore after golng negative
lac value
es sza
Jmp printit
printzero; law 20
tenzs Jmp teny
tenx: Jmp printit
teny: cli
xct command ...trap to print no leading zeros
Jmp tenb
printit: Jmp tenk
Cs 1io minus
xct command
tenk: rcl 9
rcl 9
xct command
dzm value
law tenk
dap printit
law tenx ‘
dap tenz ...unset nonprint trap
tenb. isp position
Jmp set
law tenx
dap tenz
ten]s Jmp - + 1
as law return
dap » - 2
lac store
Jmp e



loc 303240

%oc 23480

oc 1

loc 1ZZ

» loc 12

store:s loc

values loc

position: loc
returns Jmp

minuss bei -

commands tyo!
fin.



,binary punch and load package modified 19JAN61 for read in check and B
;10 and mid version (loader first)
sblnary loader wlth check feature added
»19 JAN 61 BF
org 1
a dzm sum sclear sueglster
Jsp rbs sread binary word and sum
dac b
dap ¢
spa
Jmp e snegative ac - assumed jump
lac a + 2
szs 20
lac c-p
dip c
Jsp rbs sread length
add c scompute end
dac tsl
Jep rcs ,read check sum and check
Jsp rbs sread binary word and sum
sdac 1in memory or sad with memory

o0 A

Jmp > + 3
lac ' ¢
hlt
i1dx ¢ sindex store or check address
sas tsl schecks for end of block
Jmp d sstore or check next word
Jjsp rcs send of block read check sum and check -
rc jmp Jmp a
e Jjsp rcs
szs 10 588 1 off Jjump to addresss set - halt
hlt
b Jmp ..
rbw dap f sread binary word subroutine
rpb !
dio bwd
lac bwd
f Jmp ..
rbs . dap g sread binary word and sum subroutine
Jsp rbw
add sum
dac sum
lac bwd
g Jmp ..
rcs dap h sread check sum and check subroutine
Jsp rbw
lac sum
sas bwd
hit
dzm sum
h : Jmp ..
c-p sad ..
sum R contalns sum
bwd scontains binary word
tsl stemporary storage
rim Jjsp longlead
lac rcdio
dac bwd
15q lio bwd
JSp pbw
lio ' bwd
Jsp pbw
1dx bwd
sas rcendload



Jmp 15q

lio rejmp

Jsp pbw

Jmp pbt
scontrol and punch section

2

scontrol dzm return?

control lac Jjump?
sza
Jmp pJp
lac return?
sza

return Jmp ..

clear dzm sum

next cli c¢lf 1 cla
szf 1
Jmp > + 2
Jmp > - ¢
tyi
rcr s9
rcr s9
sad rc>
Jmp clear
lio sum
sad rc-b
Jmp begin
sad rc-1
Jmp length
sad rc-f
Jmp final
sad rc-r
Jmp rim
sad rc-p
Jmp pbt
sad rc-j
Jmp Jump
sad rc-s
Jmp a
ril s3
rcr 83
ril s3
dic sum
Jmp next

begin dio inl
dzm Jump?
Jmp clear

length dio len

- Jmp clear

final idx sum
sub inl
dac len
Jmp clear

Jump dio Jpl
idx Jump?
jmp control + 3

rc-1 43

rc-f 66

rc-r 51

rc-p L7

rc-b 62

rc-j b1

rc-s ce

red> 56

return?

Jump?

,binary format punch routinepbt Jjsp ptf +1nitial tape feed



b 4
Jsp ptf
b1

exit

pbow

al

pws

di

, 3
PJp

’

ptf

h1

check

Jpx

]
lead
tfl
tfie
ts2
inl
fnl
len
Jpl
rcdio

rcendload

110 1nl
dio bwd
Jsp pws
1lio len
Jsp pws = _
dac fnl

lio sum

Jsp pbw

» 110 BTAYTING Aaaress

spunch program block with check sum at end
lio ' bwd

Jsp pws

idx bwd

sas fnl

Jmp b1

lio sum

Jsp pbw,

Jmp control

dap ai spunch binary word subroutine
xct punch-b

ril s6

xct punch-b

ril s6

xct punch-b

Jjmp ..

dap di

dio tsl,
Jsp pbw
lac tsl
add sum
dac sum

Jmp ..

punch word and sum subroutine

jsp ptf spunch jump pair subroutine
lac Jjpl

dap Jpx

lio Jpx

Jsp pbw

lio jpx

Jsp pbw

Jep longlead

dzm Jjump?

Jmp exit

dap Jpx

lio lead

dzm sum

xct punch-a

idx sum

sas tfl

Jmp hi

dzm sum

Jmp ..

100

1z

340

stemporary storage 2
,initial loactlon stored here
,flnal location stored here
,block length stored here
,jump location stored here

dio a
dio 150 + 12

spunch location block containing inltial location of
~ sprogram block, length of block and sum



‘loglead . -dap 1lr

1r
punch-a
punch-b

1dx
Jsp
law
dap

Jmp
ppb

check
ptf
tfl
check.

ppa !

>
sroutine for program control of bin p+l package

2
pb

pbr

rim?
pJ

Jmp end

dzm
dap
idx
lac
dac
dio
lac
sza
Jmp
Jmp
dap
idx
lac
dac

Jmp

dap
idx

Jmp

sbeginning of block stored here

rim?
return
return?
pb

inl

len
rim?

rim
pbt

return
rim?
pbr

pb

pb + 3

return
return?

Jump

,set control to return



sbinary punch and load package modified 19JAN61 for read in check and B
3
org 7500 _
scontrol dzm return?
control lac jump? -~
sza
Jmp pJjp
lac return?
sza
return Jmp ..
clear dzm sum
next cli ci1f 1 cla
szf 4
Jmp »> + 2
Jmp » - 2
tyi
rcr s9
rcr s9
sad rc>
Jmp clear
lio sum
sad rc-b
Jmp begin
sad rc-1
Jmp length
sad rc-f
Jmp final
sad rc-r
Jmp rim
sad rc-p
Jmp pbt
sad rc-j
Jmp Jjump
sad rc-s
Jmp a
ril s3
rcr s3
ril s3
dio sum
Jmp next
begin dio inl
dzm Jjump?
Jmp clear
length dio len
Jmp clear
final idx sum
sub inl
dac len
Jmp clear
Jump dio Jjpl
ldx Jjump?
Jmp control + 3
rc-1 43
rc-f 66
rc-r 51
rc-p L7
rc-b 62
rc-j Lq
rc-s cc
re> 56
return?
Jump?
sbinary format punch routine



pbt Jep ptf sinitlal tape feed
lio inl s11lo starting address
dio bwd
Jsp pws _,punch location block containing initial location of
lio len sprogram block, length of block and sum
Jsp pws ‘
dac fnl
lio sum

Jsp pbw

b4 .
Jsp ptf spunch program block with check sum at end
b1 lio ' bwd

Jsp pws

idx bwd

sas fnl

Jmp bl

l1io sum

Jsp pbw

3
exit Jmp control

pbw dap ail spunch binary word subroutine
xct punch-b
ril s6
xct punch-b
ril sé
xct punch-b
al Jmp ..

pws dap di '
dio tsl, punch word and sum subroutine
Jsp pbw
lac tsl
add sum
dac sum
da Jmp ..

b
pJp Jjep ptf spunch jump pair subroutine
lac Jpl
dap Jpx
llo Jpx
Jsp pbw
l1io Jpx
Jsp pbw
Jsp longlead
dzm Jjump?

Jmp exit
b
ptf dap Jpx
lio lead
dzm sum
ha xct punch-a
idx sum
check sas tfl
Jmp hi
dzm sum
Jpx Jmp ..
2
lead 100
tf1 12
£file 340
tsZ stemporary stoage 2
inl sinitial loaction stored here
fnl ,final location stored here

len ,block length stored here



Jpl
rcdio
rcendload

longlead

1r
punch-a
punch-b

2
yoinary lo
,19 JAN 61

a

(eJyoT

rc jmp

rbw

rbs

res

c-p
sum
bwd
tsl

sJump locatlon stored here
dio a
dio 15q + 13
dap 1lr  _
1dx check
Jep ptf i
law tf1
dap check
Jmp ..
ppa '
ppb !

ader with check feature added

BF
org 7700
dzm sum sclear sum register
Jsp rbs sread binary word and sum
dac b '
dap ¢
spa '
Jmp e shegative ac - assumed Jump
lac a '
szs 20
lac ¢
dip ¢
Jep rbs s,read length
add c¢ scompute end
dac tsl
Jsp rcs yread check sum and check
Jjsp rbs yread binary word and sum

.o ydac 1n memory or sad with memory
Jmp > + 3

lac ' ¢

hlt

idx ¢ sindex store or check address

sas tsl schecks for end of block

Jmp 4 sstore or check next word

Jsp rcs send of block read check sum and check
Jmp a .

.~ Jsp rcs
- szs 10 +88 1 off Jump to addresss set - halt

hlt

Jmp ..

dap f sread blnary word subroutine
rpb !

dio bwd

lac bwd

\‘ﬁjmp ..

dap g sread binary word and sum subroutlne
Jsp rbw
add sum
dac sum
lac bwd
Jmp ..
dap h sread check sum and check subroutine
Jsp rbw
lac sum
sas bwd
hlt
dzm sum
Jmp ..
sad ..
» contains sum
scontains binary word
.temoorarv storage



rim

15q

2

Jsp

lac
dac
lio
Jsp
lio
Jep
idx
sas
Jmp
lio
Jsp
Jmp
Jmp

org

longlead”

rcdlo
bwd

bwd
pbw  _

I bwd
pbw

bwd
rcendload
15q

rc jmp
pbw

pbt
scontrol

7500 ~ 25

,routine for program control of bin p+l package
,beginning of block stored here

pb

pbr

rim?
pJ

Jmp end

dzm
dap
idx
lac
dac
dio
lac
sza
Jmp
Jmp
dap
idx
lac
dac
Jmp

dap
ldx
Jmp

rim?
return
return?
pb

inl

len
rim?

rim
pbt

return
rim?
pbr

pb

pb + 3

return
return?

Jump

,set control to return



ext loader

la

14
1lc

le

rbw

ext
rbs

ext
rcs

ext
ext

1]

ext
ext
ext
ext
ext

rl

re

r3

clear

dzm
Jsp
dac
spa
Jmp
lac
828
lac
dip
Jsp
add
dac
Jjsp
Jsp
Jmp
hlt
idx
sas
Jmp
Jsp
Jmp
Jjsp
SZSs
hlt
xct
dap
rpb
dio
lac
Jmp
dap
Jsp
add
dac
lac
Jmp
dap
Jsp
lac
sas
hlt
dzm

Jmp

Jmp
dzm
cla
sad
Jmp
dzm
1dx

Jmp

=]oader

sum
bwd
nl
len

*

org loader

gum _,clear sum register
rbs sread binary word and sum

1lc ;1 nitiali

ze load loop poolnter

le sneagative ac - assumbed Jump
la sget dac instruction

0 sload or compare?

13 . ,compare - fetch sad

lc sinitializ

e Instruction 1in load loop

rbs sread leangth

lc

fnl scompute end ck
rcs sread check sum and check

rbs sread bina
,dac or sa
—>+3
,compariso
1c sindex sto
fnl ,check for
14
rcs send of bl
loader

ry word and sum
d
lac ' 1c ,tape differend so shoe memory A
n error
re or check address
end of block

ock - read check sum

res s Jump block so read check sum

10 ,881 off -

Jump to address; set - halt

2
1lc ,40 the Jjump

ri sread bina
1

bwd

bwd

* e

ry word subroutine

re bW and sum subroutine

rbw
sum
sum
bwd

LN 4

r3 sread check sum and check subroutine

row
sum y£0 show ¢
bwd

scheck sum
sum

szs 20
loader
bwd

=]loader
loader
' bwd
bwd
1J
loader

omputed sum in ac if halt

error

sdontt clear if ss? up



ext zero-count

ext loaderend & dio loader + 100
ext =dioloader _dio loader
ext p-order ppb !

Jmp punchoff
Jmp end



,read binary test
suse tape with ail ones and zeroes
opd jda 170000
org O
start szs ' 20
Jmp test3
lat
dac ¢
rpb
dic temp
lac temp
and a
sas a
hlt
lac ¢
jda count
rpb
dio temp
lac temp
and b
sas b
hlt
lac ¢
Jda count
Jmp start
count 0
dap z
lac count
cma
dac count
g isp count
Jmp g
A Jmp
0

a 770077
b 007700
c 0
t5s8t3 lio temp
ppb
lio temp?2
ppb
k szg ' 10
jmp start
cli
bpa
Jmp k
templ 770077
temp 007700
end



-

s
2
2

org O
start

check

zhit

read

stop

hit

Address checker test program
7/24/61

S. lLambert
Low checker

100
> + 4
check
temp
' >+ 1

law
dap
dap
dap
dzm
dap
idx
sas
Jmp
lio
lac
sas
hlt
1dx
idx
sas
Jmp
szs
Jmp
8z8
Jmp
rpb
dio
lac
dap
and
sad
Jmp
rpb
dio
Jmp
lac
dap
dap
dzm
idx
sas
Jmp
lat
and
sza
Jmp
lat
dap
dap
lac
sza
Jmp
idx
lio
sas
Jmp
Jmp

> -1

finish
start + 4
temp

temp

sincorrect
temp
check
trallend
check - 1
10 scheck one
hit
20
start

temp
temp
stop
stop
stop

' temp
read
start
>+ 2
x + 1

> -1
last
> -3
stp

1 .

zhit
> + 1

scheck all
slocation

¥
I+

ral

N MY
o4 P
(RN ¥ e

sinitial location

sfinal location

»I0 contains address

adress

reg. continuously

sread in new ﬁape

sClear memory

reg. to find the
of test word + address

»10 has address of reg. belng checked



sas ' x

hlt )
Jmp zhit
temp o
finish dap 7777
stp 7700
last dzm 7777

trailend 1lac 7777
Jmp start end .



...typewriter control, tyc, converted to Decal July 26, 1961,sjs
tycte.ar. ‘ ‘dac ac
dio 1o
starts Jep getl
law mm ...mm 1s location 2 preceding &ables
dap mg
mloops idx mg
idx mg
sad mgmax
Jmp start
lac'mg
sas ssil
Jmp mloop
idx mg
lacimg
dac exec
m3s lac ac
lio 1o
exec. loc
Jmp nosk
dac ac
dio lo
lio c¢s
tyo!
Jmp e3
nosks dac ac
dio 1o
Jmp e3
acs Jjep getn ...handles a
fpls dio t1
Jjmp start
C2s Jsp getn ...handles c
dio'tl
Jsp step
Jmp c2 ...nandles d
dzs Jsp getl
dio'mgmax
Jsp getn
idx mgmax
dio'mgmax
1dx mgmax
Jmp start
emores Jsp ter
e’s jsp getn ...handles e
dlo exec
Jmp m3
e3q szs 1
Jmp emore
Jmp start
i cla ...nandles f
dac fcount
Jjsp getn
dio begl
Jsp getn
dio value
begin; lact'begl
Xor value
and mask
sza )
jmp test
i1dx fcount
szs 1
Jmp test



d5f ‘

tests

prcounts

step:

tcrmis
ters

ttabs
getn's

getnpc:s

getimi:
getl:

JB2D ter .
lio Yegl

Jjsp type
8zs 2

Jmp test

Jsp ttab
lio'begl
Jsp type
lac begil
sad max

Jmp prcount

idx begi

Jmp begin

lio p
tyo!

lio fcount

Jjsp type

Jmp start

idx t1

Jmp eple.

Jsp type
Jsp step
Jjmp e
Jep ter
lio t1
Jsp type
Jsp ttab

Jmp start
dap tcrml

szs 1
Jmp >+2

Jmp start

Jjsp ter
idx t1
lio t1
Jsp type
Jsp ttab
Jmp ep3
lio csp3
dap ->+2
tyo!

Jmp ter-1

lio csph

Jmp tcr+l
dap getimil

dzm mgpb
Jjep getil
lac ssl
sad csml
jmp >46
and csp<?
ior mgpb
ral 3
dac mgpb

Jmp getnp?

lio mgpb
rir 3

Jmp nosk+4
dap typemi

lac ac
lio io
szf 4
Jmp ~>42
Jmp »>-2

cli cif 1

tyl

lio'tl



alo: 88l

lac ss1

sad cret

Jmp start
typemls Jmp start+li
type's dap ->+7

dio mgp7

lac mgp7

sza

Jmp >+

lio acmi

tyo!
smls Jmp ter-2

cli

dio mmml

dio mmpl
Ss lac mmmz

and acmZ

sza

Jmp r

lac mmpl

sza

Jmp rm3
8p7: lac mmmZ

ral 3 '

dac mmmZ

1dx mmmi

sas cspl

Jmp s

Jmp smb
rm3s lio acmi

tyo!

Jmp sp7
Trs lac mgp7

cli

rcl 3

dac mgp7

tyo!

dio mmp1l

Jmp r-7
csmls loc
css loc 22
cspls loc 6
cCsp2t loc 7
creticspls loc 77
cspls loc 3
acmZs law O
acmls loc 0
acs Jmp a
ios Jmp a
masks loc 7777
tl. loc t1
88l loc 23
mes loc Jmpe
mgpl:mgmaxs loc bz
fcount: loc 2
begl: loc 7777
value: loc Jspgetn
max. loc 7777
mgp6s loc 12010
mmme s mgp7s loc
mmm1 loc 6
mms loc
gp2smmpls loc 1

loc 61

Jmp

az




Pt Bl
- Jmp a2+3
{me &%
Jmp d2
loc 65
- Jmp e3-3
loc 66
Jmp e3+3
loc 71
Jmp e-2
loc 23
Jmpe: Jmp e
loc 26
Jmp e+4
loc 27
Jmp t
loc 30
Jmp tp7
loc 31
Jjmp u
be. loc 41
ral 3
loc 41
ral 3
loc 4
ral 3
loc 4
rar 3
Vs loc a
loc d5
loc 4201
loc 45
loc 4300
Jmp t
loc 30
Jmp tp7
ts Jjsp getn
dio v
Jjsp getn
dio v+1
Jspgetns Jsp getn
dio v+2
Jmp start
tpTs lio v
dio v+3
lio v+2
dio v+4
lio'v+3
diotv+i
lac v+3
sad v+1
Jmp start
idx v43
idx v+4
Jmp ->-7
Ui lio v
dio v+3
lio v+-
dio v+4
lac!'v+3
sas'v+d
Jmp ->+7
lac v+3
sad v+l
Jmp start
idx v+3



fin

24X VY
Jmp »-10
Jsp ter
lio v+3
Jsp type
Jsp ttab
lio'v+43
Jsp type
Jmp >-14



/codeword display -

cwd,

d,

a,

CWX,

inx,

iny,

plt,

0

dap
lac
dac
idx
xct
dac
idx
xct
lio
spi
sub

cwWX
1 cwd
CW
cwd
1 cwx
X

CWX

1 cwx
1 cwd

Za1

dac ¥y

idx

setup

setup

lio
ril
dio
spl
Jmp

isp
Jmp
lac
dac

setup ctr, 22

isp
Jmp
isp
Jmp
Jmp

lac
add
dac

Jmp

lac
sub
dac
lac
add
dac

Jmp

lac
lio
dpy-
Jmp

cwxX

cw
1is
cwW

plt

ctr

b

i ewd
cwW

ctx
inx
cty
iny

(el e T ]
)
-

;§N
]

Qg Qs K
[
| -

X
y
i

a

ctr, 22
setup cty, 7

ctx, 5

baw cwi

Vda cwd
Lac (2
lac ty



siz,del,

sex,

variables
constants

start

2000
dap sex
lac del
sal 1s
dac Zdl
sal 1s
dac Tdl

Jmp .




/alphabetic codeword tables

lwr,

374200
561020
774040
564204
hools3
164204
564307
604040
564305
564205

ojoNoRoRe

o)

144512
602020
160231
421220
072245
ol2506
125326
212421
060235

372020

0
hhol30
0

0
001170
0

400000
ol2410
112461
070410
655326
512245
062245
102071
030472
502041
0

0

000174
101010
000000
021041

0
072234
162245
072041
072245
072075
102161
060235

000000

010604
‘005056
203056
345122
175037
241056
ookoT77
243056
343056

oleNoNoRo]

0
245114
010101
016000
010744
122000
142000
142000
242000
522451
276000
0

600000
o}

0

174200
0

214000
614002
222410
204106
164000
124000
114000
52256
645116
124000
0

0

000000
204210
000037
020202
0

114000
134410
016000
116041
114000
020446
522446

PATTeEM
/space, printing o
: n}:% EAREN nﬁ\
K \ a’ lo ] ‘?‘
MMl ste
e el | =
Wotd L gty s
( 7 8 1 {a
[“ R B -

ek [ g ¢

printing

ARSAAN AN}

paorrist 2.



upr,

112245
561020
ol42555
061400
122451
o42175

0
306020

374200
000000
000000
ogoooo
760207
oL2h52
214251
010421
101010
k1020

0
050774
0

007600
144010
214523
374102
214306
214306
164306
604103
154526
614523

134410
030004
224512
000000

266504

010000
0
204600

000000
023562
004304
005250
200000
142000
210000
010101
104210
052704
0

OO0O0OO0OO0

210000
243056
241056
010237
143061
143061
143061
010521
010521
ookoTT7
0

300000
0

0

312000
0

Lo0000
204107
051121
ok1020
153561
353461
143056
243076
143056
243076

/h
/1
/l.c., printing

/ﬁ.c., printiﬂg
/bksp, printing

/c.r., printing
/ﬁpace, printing

"o
/T s
/Dy
»
/<

3

q



start

0

0
hh117h
060410
L1020
461020

0
214376
764307
164302
364306
774103
604103
164336
614307
561020
oh2555
Lolos50
122451
ohk2175

0
306020

o)

0

010000
204106
010204
010206

0

143056
243076
ol41056
143076
ol41037
o41037
ol41056
343061
010216
224512
025040
266504
010000

0
204600

/l.c., printing

/u.c., printing
/bksp, printing

/c.r., printing



/codeword digit display

cwd,

cwe,

CWX,

il’lX,

iny,

0

dap
lac
sad
law
sad
law
ral
add
dac

lac
dac
1dx
lac
dac

CWX
cwd
(20
12
(54
13
1s
(1wr
cwd

1 cwd
Tw
cwd
yO

v

setup ctr, 22
setup cty, 7

setup ¢ctx, 5

lio
ril
dio
spi
Jmp

isp
Jmp
lac
dac

CW
1s

cw
plt

ctr
b

i cwd
cwW

setup ctr, 22

isp
Jmp
isp
Jmp
lac
add
dac

Jmp

lac
add
dac

Jmp

lac
sub
dac
lac
add
dac

Jmp

ctx
inx
cty
iny




plt, lac x

lio y
dpy-1
Jmp a
siz,del, 2000
dap sex
lac del
sal 1s
dac 241
sal 1s
dac 441
sex, Jmp .
2dl, 4000
hay, 10000
50,X, 0 - /set origin
dap sox
dio yO
SOoX, Jmp .
vO, 0
variables
constants

/alphabetic codeword tables

lwr, 000000 000000
561020 010604
774040 005056
564204 203056
420413 345122
164204 175037
564307 241056
604040 ookoTT
564305 243056
564205 343056
144512 hs11h
000174 000000

start

.
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