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LGPSAP
SYMBOLIC ASSEMBLY PROGRAM FOR THE LGP-30 COMPUTER

James N, Orton, Royal McBee Corp.

INTRODUCTION

An essential step in the writing of a program in machine language
is the use of a symbolic version of the program for the preparation of
the final coding sheets, The arbitrary symbols used for addresses are
selected to be appropriate to the problem being solved.

The program described in the following pages relieves the programmer
of the work of final translation to numerical addresses; a slight modifica-
tion of the usual symbolic program with machine language instructions and
arbitrary symbolic addresses is entered into the LGP-30 computer. The
output is a finished program typed in coding sheet format with numerical
addresses (not optimized), As part of the input, absolute addresses or
hexadecimal patterns may be entered as required in place of the symbolic
program steps. Thus the programmer can readily establish linkages with
standard subroutines, and in general, has all the "bells and whistles"
of the machine at his disposal. Format control is feasible so that
comments on the individual program steps are typed on the final coding
sheets, The program as it is assembled is stored in the LGP-30 where
it may then be executed or punched out using POOL Program K2-71, the
Repositionable Decimal Memory Punch, or 13,2, the Hexadecimal Punch.

- Programs in languages similar to the LGP-30 machiﬁe language may
also be used; for example, a program for 24,0, the Floating Point
Interpretive Routine,; can be assembled by LGPSAP, Unfortunately, 2L.1

cannot be assembled because the program does not handle the 800xmmmm
instructions, other than the B800Tmmmm,

PAUL SELIGMANN

Chairman of the POOL Committee
on Publications

February 5, 1960,

Program No, H2-120
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LGPSAP -
SYMBOLIC ASSEMBLY PROGRAM FOR THE LGP-30 COMPUTER
James N, Orton, Royal McBee Corp.
PURPOSE:

To input a symbolic code, translate the symbolic addresses into the numeric
form required by the LGP-30, store the translated instructions sequentially
starting from a specified memory location, and output the code in both symbolic
and standard LGP-30 decimal form.

GENERAL DESCRIPTION:

Input, The input to LGPSAP is a symbolic program with a carriage return
after each instruction so that it prints one instruction per line, FEach sym-
bolic instruction consists of: (1) a symbolic location, if the instruction
is referenced by another, (2) the standard LGP-30 operation code, and (3) the
symbolic address for flexowriter input, comments may be written to the right
of the instruction if desired. ’

Preceding the program to be input, two words must be input (either
manually or from the tape):

1. Tre starting location of the program, in decimal, The program is
assembled beginning at this location,

2. The "reference address" of the program, in decimal, The "reference
address" is equivalent to the "modifier" in the Program Input Routine
(10.4), 1If the program is to be executed after assembly, the'reference
address" will generally be the same as the. starting location, For
preparation of a punched tape, a reference address of 0000 may be
desirable, These matters are discussed later.

For assembly, the program tape must be input twice to the assembler,
Six-bit input is required, On the first pass, the assembler compiles a table
of the symbols used in the program, and another table of the addresses repre-
sented by the symbols, On the second pass, the assembler stores and outputs
the program, substituting the proper memory addresses for the symbolic address-
es. Constants, in either hexadecimal or instruction form, and absolute-
address instructions may be input as well as symbolic instructions,

Symbolic Checks During input the assembler makes two symbolic checks as
a logical aid to the programmer, It notes (1) the use of "multiply-defined"
symbols and (2) the use of "undefined" symbols. These terms will be explained
by illustration below.

SPECIFIC DESCRIPTION: SAMPLE INPUT AND CUTPUT

The following sample assembly is illustrative of the principal functions
of the assembler. A tape of this assembly is included in the program package.
An explanation of these immediately follows:

Note on tape contents: The tape distributed with this program description has
information punched in the following order:

1. The basic LGPSAP assembler, "LS"; 2, The modified 21.0,"D3"; 3. "Sample
Assembly" (see top page threes li. Coding for Assembly Routine (ILGPSAP and
Decimal), see pages 1L-20, -2-
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Double spacing was used on the second pass,

Flexouriter settings:

Margin 6, Tabs 12, 16, 22, 32,

0000700
pl (First Pass)
1,0001),0001
talpha?t b1 betat
ht gamna, !
xp? 00001
xi? 00001
heta! xu?! 63631
Hx? 3089t gl72!
ty 1 1 1
z! !
Tdelta! ut delta?
le2! xz! 00011
thetat a ’/m gamma, 1
Int t 1
) zox? ! 11q2?
tend!? 1
p2 (Second Pass)
~ _[Bymbolic Codel -
iLoc,} Op.; (Addr,
talpha ! b? beta?
ht gamma. ! /u
xp! 00001
xit 00001
beta? xul? 63631
Hx? 3089t qi72!?
1y ? 1
z1 t
fdelta? ul delta!?
te2! xz! 0001*
tbeta? at  garmat'/u
Inf 1 !
Wizaxs ! 11g2?

Notes
(see below)

bring beta '

store into gamma

exit 3

mask

at g-29

variable connector

3

counter
[Decimal Codel
fLoc., Op., Addr,| {Comments}
LOOO blLoOoL bring beta 1,3
001 ,qqqqqqqq store into gamma 2
4002 pOOOO h
4,003 10000 b
LooL 16363 exit 3,k
4,005 ,3089q172  mask 5
L1006 z0000 at g-29 7
L007 =z0000
1,008 1008 variable connector
11009  z0001 6
4010 ,qqqqgaqq 2
L011 20000 counter 7
4,012 ,000011g2 5

-3
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OCutputs First pass, The sample printout following "pl" is the Flexo-
writer output from the first pass, Output in addition to that from the tape
itéelf will occur only if a multiply-defined symbol or other input error (see
below) is detected. '

If the Photoreader is used for first-pass input (but first see "Note on
use of the Photoreader" below), no printout other than "pl" and the error
indications will occur.,

Output: Second pass. The printout following "p2" is the Flexowriter out-
put from the second pass, The output, in addition to that from the tape, con-
sists of the standard decimal representation of the program as stored in memory.
The symbolic and decimal representations of each instruction appear side by side.
In addition identifying characters are printed next to the symbolic address when-
ever an undefined address symbol is detected (see below)., Since format controls
are all on the input tape, the Flexowriter, rather than the Photoreader, should
be used for second-pass input.

Tape format. Instructions which do not have a symbolic location are input
in two words: (a) the command and (b) the address, each of which is followed
by a stop code (making 2 stop codes per line of coding), Instructions which
have a symbolic location are input in four-words: (a) an initial zero-word,
(b) the symbolic location, (c) the command, and (d) the address, each of which
is followed by a stop code (making i stop codes per line of coding). The initial
zero-word will thus appear as a stop code; its only function is to indicate that
the next word input will be a symbolic location,

Format controls (tabs, carriage returns, etc.) should all be punched on the
tape. These are arbitrary, save for the following: if a comment follows the
instruction one tab must follow this comment (to clear accumilator bits 26 - 31;
only the tab will accomplish this, using 6-bit input on a standard Flexowriter),
For the sample assembly above, tabs were included between the location operation
address and comments; for the assembly of the program itself (see below) the
first two of these were omitted,

Note on use of the Photoreader, The standard reader does not input 000000
(6~bit) on the execution of a tab, as required by the assembler if there are any
comments included in the program, A minor modification of the input circuitry
or exclusion of program comments is thus required for use of the Photoreader on
the first assembling pass,

End~of-program symbol, The symbol "end," preceded by one and followed by
two stop codes, must follow the last instruction of the program, This symbol
must bé used only for terminating an input; it should not be used as a program
symbol,

Symbol specifications. Any numeric, alphabetic, or alpharmumeric symbol of
one to five characters in length is permissible. Certain symbols have special
uses which are given below, The typewriter controls such as upper case, lower
case carriage return etg. are not considered by the assembler as characters.
The symbols "TEMP" and "temp" are indistinguishable as are "()" and "90," or "-"
and 1" +. n

Explanatory Notes (Ref, Sample Assembly) _
1, Starting location and reference address. The reference address is the

L=
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"hase number!" of the addresses, i.e. the number from which the addresses (as
distinguished from the locations) are numbered, In the present example, with
reference address = 4000, the address "beta" = 10Ok, If the reference address
were 0000, the address "beta® would be 000L. In either case, the program itself
is stored starting at L0OOO.

2. Undefined symbols. The symbol "gamma" is "undefined" in the sense that it
does hot appear in the "location" column, and hence no mumeric address can be

associated with it. In such cases "/u" is printed following the symbol, and the
easily recognized hex pattern "qqqqgqaq" is stored in the given memory location,

3. Multiply-defined symbols. The symbol "beta" is used to represent two
different locations (lines 5 and 11 of the "p2" code). Each time a location sym-
bol. appears after its initial appearance, the characters "/m" are printed follow-
ing the command of the given instruction, When the code is assembled on the
second pass, the stored address corresponding to a multiply-defined symbol is the
adéress assigned to it on its first appearance in the code, Thus "beta" = LOOL
in 1ine 1 of the "p2" printout, rather than LO10.

L. Instructions with absolute addresses may be input by prefixing an "x" to
the operation, as for PIR input.

5., Hexadecimal constants may be input, as illustrated, by using gl a5 the last
character of the symbol designating the location of the constant., The eight-
character word must be split into two four-character words for input, since they
are input as 6-bit characters and converted to L-bit by LGPSAP. Leading zeros
are not required for either half of the word, Thus:

,3089¢172 is input from tape as 30891ql72?

,0009g172 can be input as - 9tql72
,00000002 can be input as 121
,L0000000 can be input as Looor 1,

6. Instruction-form constants may be input, as for PIR, in the form xz'AAAAY,

7. Temporary storage locations, counters, parameters, etc. may be symbolically
specified as illustrated; they will then be set to zero during assembly. Symbols
ending in "x" may be used here,

OPERATION OF THE ASSEMBLER
For operation the following sequence of steps should be executed:
1. Load input tape in Flexowriter (or Photoreader).

2. Using lLi-bit input, type manually ,O00AAAA, where AAAA is the start £i11
location of the assembly subroutine IS, Depress START COMP lever on Flexowriter.

3. Depress 6-bit input button, .

L. %if% MAN INPUT on Flexowriter (if using reader, switch to reader input in-
stead).

5. Depress START COMP lever again, The Flexowriter will print "pl" and the
starting and reference addresses will b% input, After about 2 minutes, the rest

e
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of the tape will be input for the first pass. Any multiply-defined symbol error

checks will be printed out as noted, Possible error stops may occur (see below).
When the symbol "end" is reached, the Flexowriter prints out "p2" and the program
stops, indicating that the second pass may be started.

6. Restart the tape in the Flexowriter to input the first word of the program

proper (immediately following the reference address). Depress START COMP,

7« After the second pass is completed, a new tape may be loaded and the assembler
restarted by simply depressing START COMP,

ASSEMBLY OUTSIDE THE "ALLOWABLE RANGE"

The assembler is self-protecting, and will input a program only into that
portion of memory separating the assembler itself from the symbol tables, and
not occupied by either. The symbol tables occupy the last 16 tracks in memory
permitting the use of up to 512 different symbols in a single program. The
output routine is fixed at 0300, If LS is loaded at 0700, the maximum range of
locations 1232 to 4763 will be available for program assembly.

If it is desired to locate a program out of this range, for example starting
at 5000, this may be done either by the use of K2-71 (see below) or as follows:
Assemble the program within the allowable range, specifying 5000 as the reference
adiress. Using program 13.2, output a hexadecimal tape of the stored program and
change its ™" load instruction to load the tape at 5000, This illustrates the
purpase of the reference address function of the assembler.

Preparation of Repositionable Punched Tape

Repositionable decimal punched tapes are readily prepared for the assembled
programs by use of the POOL Program K2-71, Note that if the recommended initial
locations of 0300 for the D-3 tape and 0700 for the LS tape are used, the program
for punching must be entered after the assembly has been completed, By this
technique it is possible always to use a standard initial location for the assem-
bled program and to reposition it as desired later, The "modifier! used will be
the same as the "reference address" of the assembly routine., ‘

ERROR STOPS

During the first pass, the Flexowriter types out indications of the following
errorss:

Flexowriter
Output ~ Error Remedy

"obt Assembly is "out of bounds"; Relocate assembly and
that is, not within allowable restart ‘
range given above

R ' Capacity of symbol table has Easiest solution is
been exceeded (should occur to divide program in-
only rarely; possible only to two or more sub-
with large programs) routines and assemble

separately

6.
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SYMBOL TABLE: ' |

Tracks }8-63 inclusive are used for the symbol table and the symbol address
table, Time is saved in storing symbols in the table in this program by the use
of a random number method for the determination of the final locations of the
symbols, The last nine bits of the six-bit pattern for the symbol are treated as
a number from which a random address within the table is generated, If this
address is not occupied it becomes the location for the symbol, If it is already
occupied, the next address is then tested.. Uniqueness is assured during the
second pass by a comparison of the symbol sought with the symbol already stored.
Further details are given in the Appendix.

LGPSAP SUBROUTINES

LGPSAP consists of two subroutines: (1) the assembler proper, designated
LS, and (2) the instruction printout subroutine, designated D3, It also uses
PIR 10,L (see below), Subroutine D3 is a modified version of the decimal memory
printout routine (21.0) and hence prints out hex words in fractional or hexa-
decimal form according to the setting of the TRANSFER CONTROL button, A list of
the changes required in program 21.0 to obtain D3 is included below, Following
this is the assembly of LS in LGPSAP code and decimal code relative to 00QO.

The subroutine assembly is as follows:

Subroutine Load At Memory Space Required
D3 0300 0300 - 0663
LS Relocatable, but Five and a half tracks, plus
maximum space is locations 4800 - 6363 for sym-
available for pro- bol and symbol-address tables

gram assembly when
loaded at 0700

PIR 10,4 , 0000 0000 - 0263
Subroutine LS uses the binarize

subroutine of PIR 10.l. (Note:
other versions of PIR may not
be used here).

TIME

On the first pass, the program will input about 17,5 instructions per minute,
and on the second pass, about 9.5 instructions per minute, using the format illus-
trated for the assembly of LS (see below), These rates would be somewhat slower
if the symbolic location, operation and address were separated by tabs, or if
more comments were inserted (conversely, a program without any comments could prob-
ably be input at the rate of 11 or 12 instructions per minute on the second pass).

These figures are relatively unaffected by the length of the program., More
specifically, an increase in the number of unique symbols used in the program will
not increase the symbol-table "lookup" time for any given symbol, until the number
of unique symbols begins to approach the maximum allowable 512, (The programming
logic for accomplishing this was suggested to the author by Mr, George Feeney of
the General Electric Company).

The present version of LGPSAP is unoptimized; a further reduction of input
time could doubtless be realized by full or even partial optimization of the code.

-
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APPENDIX: The Random Address Generator

The operation is given in the flow chart in the first box following variable
connector branch V1A, as follows:

Bits 1 - 9 (WD # MPIR mod 230)sp,

where the symbol is to be stored in the Rth line of the table. The LGP-30 instruc-
tions corresponding to this (ref. the LGPSAP symbolic code) are:

Loc. Op. Address Comments

V1A B WD 30
N MPLRX (WD % MPLR) mod 27 at 29
M 1421 Bits S - 8-»Bits 21 - 29
E NMXML Extract Bits 21 - 29 :

LS15 H R o and store -

The locations referred to contain the following:

WD the current symbol

1A21 Xz 0400 1at 21
NMXMYL XZ 0763 mifk
MPLRX ,5K2 1KGF at 30

In other words, the equation for the "random number" function could be expressed as
R = Integer § S X S ) mod 230‘;: 2 21)“

Where R is as defined above and S is the value obtained by regarding the symbol as
a number at g = 30; R ranges from O to 511, The incorporation of this search-
saver into the routine reduced average assembly time by about two-thirds.

~8=
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TABLE OF SYMBOLS FOR THE LGPSAP FLOW CHART

BINZ Binarize
CR Carriage Return

* CRLOC Current location of program being assembled
FORBT Convert from 6-bit to lLi=bit characters
LGSYT Address of a line in the symbol table
LISPTI Last location +1
LZSYA First location of the symbol-address table
LZSYA(R) Rth line of symbol-aédress table
LZSYT First location of the symbol table - 1
LZSYT(R) Rth line of symbol table
MOD Modifier
MPIR Multiplier for computing random address (=511)
NEGWD ' Negative word (=wwwwwwwq)
NMXMI Number of lines in the symbol tablé -1
R Random address modifier for symbol table
S Index for lines of symbol table
STLOC Starting location of program to be assembled
SYCTR Symbol address counter
WD A temporary storage location
WKLOC A temporary storage location

Table of Symbols Used on the Coding Sheet Notes

( Less than

) Greater than

sk

Multiplied by

e Exponent
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Coding for assembly Routine (LGPSAP and Decimal’

(Application of LGPSAT Assembleft to a tape containing
~the LGPSAP program punched in LGPSAP-itype coding )
i8
assmply relaiive to 0000, ioeded at 3000

isl ' xp 1600 3000 first pmes. c.r.
xz70000° 3001,
xp°350G° 3002 P
x%°0000° 3003
XprO600° 200% 1
22 °0000% 3005
n'ma m Co T
x2'O000°
et Empt % ac = 0
xp 000" 3009
x4 QOO0 3010 imput starting loc
b 2 oo 3011
u'forbit 3012 stloc = fordt(stioc)
xx°0063° 3013
2°GO%L 3034 binarize rtn (PIR 10.4)
h'stloe’ 3015 stloc = dinz(atloc)
s'Llspl’ 3016 _
t01aly? 3017 ir stloc { lispl
b®stloc’ 3018
8’ 1zsyt® 3019
t'1a20 3020
u'loh’ 3022 or stloc ge liseyt
1a2%D gt oo 3022
8'1229° 303
sterloe!? 3024 exloe = stloc = L. ac = O
=p*C000° 3025
%x£90000° 3026 input. modifier
' frxtt 3027
u'foabe’ 3028 forvt{mod)
=r°0063° 3029
xa°00351° 3030 o
h'mad® 3031 binz{mod;
e'gyety’ 3032 Sycty » mod
c's? 3033 #=wl
u'1sb® 3034
* 18k xp ' 16001 3035 out of bounds. o
xs°0000° 3038
xp°33500° 303 o
x&10000° 30,
1PN 3039 [
xs'0050° 3040
2200050 30kl oTTOr BLop S
$155%:0°1600° 304 sysbol tuble full. or
x2°0000° e L3
8100° 30k P
305°0000° ks




1206 1zayt®
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LGP-30 USERS' ORGANIZATION - POOL

Loding for Appembly Routina (LGPSAP and Dacimal)

HIEINIERRAEEEAEIRANSREE

Page 15

]
(An application
erTor stop 6 of LOGPSAP As ssmbler
to a tape containing
the LGPSAP program
punched in I);GPSAP-
type coding
lzmyt.s = negnd
Smgé)
ifs ls muml
2=0
18t w4 of line
last 6b char
iftwd gr O
ac s

®00 ““”

next wd thyough ac
‘f“‘”“.

(XX J

ot - mod ¢ erloe
flag

Smpged

ifs o moml



¥m§;|%l

7' Lafla®

bgwg
Viobuw'xse" .
el
o e

£ sl

922 b Ty Syt

& gl

w? i
'm?@;%..'
8°1429"

htg®

2439000

3 " GOU0

b b Sl

X2 Q000"
e & :
biaycte?
AR o
hPupoge?
uiiegR?

Vinr G Vp? ,
> 00000 1600
L0080

LOP~30 USERS* ORGANIZATION - PO(L

Coding for Assembly Routine (LOPSAP and Decimal)

3135
3156

)
i

i

(wa"wplr)mod 2050 ot 9
bits 0-8 to 2129 i
21-29

eve T Yundm addr modifier

[ismyt + ©/
if lgayt.r 1s O,

Ingyt.T = wi,

issye. r = ayetr.

{1sayt o x/
if vd ue lseyt.r,

re(relod mox.

Suge])

next wi thromgh s

Yoty = gyotr 4 1
second pass. or
»
2
o

stop 8. rTestart tepe



"1slla'e up’

u'lel2?
12110 'gvia’
y isihe
'18327% %wa?

Ld7=-30 USERSt

Jeah
s&u3
s
e S
3E689
355
Sese
3853
B0k
3285
386
E’%ﬁe»s 3
3%
3835
5850
T,
338
B

CRCGAMTIZATION - POOL
Coding for Assembly Routine (LGPSAP and Decimal)

1st wd of line

isst &b char
if cher gr O
s = O

imput los symdol
last oher

if last char = “g*
& = 0

imput instrestion

lest b char

12 lth char = 2",
aet vib
beth char = "0P

st via

12 wd = 8008(6ubdt),




"ERL Lt
% Lrgonst, ¢

#% 1a0

AV Vil
"le1hiutisik:
‘via'hiwa®
n'mplrye?
a’la2)’

@ " roomn) ¢
smslherw

&’ lzayt’
¥'1s15a®
’m&’&’&%@f
8%wnd’

u’lalSe’
'm»"bﬁra
&'1zaya’
y‘mkv
vmseumuéﬁjw
¥iukloe?
u18l7"
l‘mso Ibtr§
&’ lzgyt’
y'la15¢?
'1s15¢ "x0°6363"
t°18)5g°

bix?

'1a20°
®"reoond ¥
u'lslse
vmsslwalwa
%% 0000
w'm'
x%°0000°
b*cangx®
h’ukloc®
u'lsl7®
tvnﬁbﬁmt
n°lalx®
r'frxt’
u®forbt®
xr*0063°
1°0051°
y'wkloc®
n'lsi??
tm&tctmﬁ

VP30 USERS?Y

ORGAKIZATION - POCL

~uding for Assembly Routine (LGPSAP and Decimal)

3314
3315
3316
317
3318
319
3320
3521

¥0115
wiog

whiz

w0318

input eddress symbol

iIfw= 0O
ve )

bits 1-9{we*mplrlnod 2630

206 r

/1zsyt « v/

if wd = lsayt.r,

4&3’(%;0?; = 12878,

{1zayt + x/

if lasyt.r gr ©
= (r+ lmed mmx
uwndefined syol. [

 forbt(wa)

binz(wd) (PIR 10.4)
s @8Ar(wkloc)

hex constent
input first halr
to hbit

8¢ =0

Page 18



n*lal7x*
ewicloe!

w Gm'

x1 "00000
o von A
nfarbs?
m'lexn?
atviklac?
héuisiont?
180" exd00’
CVEY el
ntiziogd
LA O\

%zl Ta!
u’igh?
*1z17a'® cxloe?

'lﬁl?h’ﬂh'6565g
dlerioe?
xr*O500"

zu° 0503

b crioe!

8" Ting?

+'1s21"
xx’0003"*

u'ls?

231 b "6owd’
o"neak?
atimg’
h%4mmeat

B Erad?
mtiagx?

4

b ieaak?
il
himnak?
b
atinr.gt

h®r e

4 ¢ ?’K’l “

B S

" g S

LP=10 USERSY ORGANIZATION - POOL
Coding for Assembly Routine ( LGPSAP and Decimal)

5803

Page 19

s 15
veo WKlOC

imput second half
to bebit
at 31

+ wkloc
ese WKlOER

ezlec = oxloc + 1

1f eFloc ge lzeyt

e(wkloc) ... erloe
DR. print ted, sp,
crloc, c(erloc), sp

it crloc is flag

prog stop

start comp for next input

-1t conv rtn. word at 31
Bowd = 0

-l into counter

inttisliive mmek bite 26-9

¥th 4bit char &k « 4,%,2,1

positiom next bubit cher

left &. set mesk fur aet char

if oty negative

it



LGP-30 USERS®' ORGANIZATION - POOL
Coding for Assembly Routine (LGPSAP and Decimal’

velBal® '1a8al?
Omvmv
'mmwfaw
vmn 07‘
*rgeedt e
.mﬂ ﬂ%ﬂ
L u&mﬂn 1]
'ﬁ&m%»
T
'M' 1500
80tk * 800 *000 Y
V31m107a8 500"
'm!wmﬁ
* 1adx*R00070000°
1030 920
*1629°28°000°
1edTx? *4000?
1223 200000000
*mdndias v P wieaB Y
'315‘%'@93.5“
v el 03 0000k 0
V1a21 *xw ko0
"1ispl® P Limeay?
*1zoyt xe " 40000
*1zsyw 2% 5500°
Yrememl "% °0'763°
lml 9

'.. | B ]

.GVh' 'Vh.
*evib® ivin?

' .4 ]

'm’) om m

om&a s

Spamgic0 0

!mv 88

3hs52
3hig
gj&%

155
33%%6

¥
360
k61
b
25

=216

2 TIRFTARG
$SUE0Te
2 TRTIRING,
2CCB00e

,Qmm
IECH0CO0

’Q,iﬁ% l?
crionse

sﬁﬁ;’«%}

mime b st 30

fingl loc plus 1

Wmmﬁl

5 oxp 11

Page 20



LGH=30 USERS' OHGANIZATION « (0]

Prograr Ho, Laal0

SYMBOLIC ASSEMBLY PROGRAM FOR THE LGP-30 COMPUT::

NOTE ON SUBROUTINE D3

The following changes must be mede in *he Zacimai Wemory Printout
Routine (i21.0) te obtaln 03, the LGPSAP output routine:

Location | Chenge tc

0002 , w0019

0003 #0108
000l xcOth3
0.0100% | yo225
0006 nO20Y
0007 w0000
ooia ' | xpiiy 36
0020 #wZhG
0026 =pQ30E,
CULY xpO300:

020¢ <136 %

Fags 2.



LGP-30 CODING SHEET

FREPARED FOR: - pAfe OF _.
: LGP-30 USERS! ORGANIZATION - POOL “ /1
JOB NO, - : D BY: DAT,

22120 Tames N, Orton "P00L Review 3/5/60
PROBLEM: TRACK

SYMBOLIC ASSEMBLY PROGRAM for the LGP-30 COMPUTER- LGPSAP

}:ﬂ:z;en/w INPUT CODES lg LOCATION OPERAT:Z?:R{E”::DRESS‘ é é"i‘éﬁﬁ?is NOTES |
NN T L W

I NI L

I B B |10 40 .p_glpgllénoiO’ first pass C. I

VI I I ' L pciz!O;0,0[0/~

T A | Jo |2 |xxmg3|310|o’ o)

T T T I L fo43 1 g 8x§z!0!0|010’

I T (po1+ ] ¢ x1p] 66010/ 1

L1 1 ! . |40 15 i (x.ng;0.0gO"

N I B | 1016 | 4 Ix1p| 61010/ CeTs

I A L 1047} | ke1z}ao0rol’

T T T | LN O 10301511!9/ _ac=0

I R pge 9] 1 Ixipyooi0iolf

(T I I L 1o | 1% 0040107 input starting loc
T B A pare by grepolisn g

Lty r v 11 yujoin3iolf stloc = forbt (stloc) |
I N Lo g3y 1xix] 0016317

O I I L 4ig+ ] 1 1 xlul00i5 / binarize (PIR 10.L)

T IO B L as oy mgomlah/ stloc = binz (stloc)
LUl Lpie )y | aspo5aiolf

T BRI a7 f ) 16} 001315)/ if stloc (11spl
R ENUNCE IR LK TR K

Lot ! | I L LA B 15!0151111 /

T p 42101 4 ¢ ;t§0101212 / :

I I I N L T LY 001315/ or_stloc) lzsyt

RN T T P12z lg o |b!0:51]1h’

Lo by L 23] )| 1s] 015104 3}/

IV L2 lef 1 geyasiap |/ crloc—= stloc = 1.acs0 |
N I | 245 ;nxmgaoxao/

Y N T Y O L t2gs |y 1 xjiy 005 ot/ input modifier |
PN T T L1z g7 ;rgqm5|l /

I B A (1208 ) 4 | lupoly3100/ forbt (mod)

T S R L1299} | 1Xr01046) 3]/

I I B L a3g0) 1 i1xjuolols

R B poxgel gy thy o5 7f/ binz(mod)
FORM LP-10 Royal McBee Corporatj g CARRIAGE RETURN
PRINTED IN US.A, ?ggz,::;gss':z:vev 5:;;« @ / = CONDITIONAL STOP CODE

4 Page MNumber



LGP-30 CODING SHEET
PREPARED FOR: LGP-30 USERS! ORGANIZATION - POOL " Jn
JOB NO. PROGRAM NO., PROGRAM PREPARED BY: PROGRAM CHECKED BY: DATE
, H2-120 James N, Orton POOL Review 2/5/60
FROBLEM: SYMBOLIC ASSEMBLY PROGRAM for the LGP-30 COMPUTER - LGPSAP sk
] PROGRAM INFUT CODES “g— | LOCATION opezm:gsrjgjcnigoness é o‘;‘-’;’gsg‘gs ’ _ NOTES
IR /
T B !
[ ot L4132 L4 lc%O!SlllB / syctr = mod
R T O TRENEN B 1030151211; / s =0
CLg poge ] gy w04 01hy9 /
[ ! 1 11 1t I3 45 1 X IP§1 | 6103 o/ out, of bounds,. cr
N R 11396 | 4 ix12]01010} O}
T T T LRI 1X;p33|5:0I0/ o)
N R T N 1308 | 4 1%2]040404 0/
M (132} 1 1%P2)050,0// b
T T I AL L N | IX;Z!OIOIQO/
I I N A Lt b 4 1%12§010,0] sl error stop 5 =7
I N L feg2 |y 1xipf 16,0407 symbol table full
R Ll gxelaordol’
L] (e ] 1 %Pl 614040}/ s
[N I B Lo 15 ] g 1%(210 01040}/
TR I L ege ot 1 x)pih 1510401/ t
I B L LA O n,c;zgomnqo/
I | 48 1 1 |%24010101 6]’ exror stop 6
T L1439 ] 4 | 1b§015|111/
Ly | dsjoj gt 420|521 hi/
I B L5 b b vtols 3!
T O Y Y L1542 1 g | 1b§OlLL1516/
Lot p1g | g s g3} ¢ 1x)hy 61316131/ lzsyt(s) = negwd
I B L5 e gy pJO5R 0}/
R L 155} 4 | 1210151043}/
14 { 14 pogs e |4y lhgolSIQHL/ s=s+t 1
NI O IR Y 1:|b§0151:1.43/
T B W B Lds s |+ 1 Lgoisyahl/
R R Lds e 1y g 1810061/
T T I (e qo |4 | Wgoloth 1937 if s (omxml
| ot 11 Lo Lt 1030!51119/
T R L ez ] | Jeyolsi2 yhi’ s=0
Lot p 16131 ¢4 ley0l513491/
FORM LP-12 CARRIAGE RETURN

PRINTED IN US.A.

DATA PROCESSING Div.

Royal McBee Corpora@
/

PORT CHESTER, NEW YORK

== CONDITIONAL STOP CODE



LGP-30 CODING SHEET
PREPARED FOR: PAGE OF
| LGP-30 USERS! ORGANIZATION - POOL 3 /1
JOB NO, PROGRAM NO. PROGRAM PREPARED BY: PROGRAM CHECKED BY: DATE
H2-120 James N, Orton POOL Review 2/5/60
""" SINBOLIC ASSEMBLY PROGRAM for the IGP-30 COMPUTER - LGPSAP e
waPROGRAM INPUT CODES g LOCATION OPERAT;ZZTR';Cvingﬁ é OcFo:DTg:gS NOTES
s I, ;
T AR '
0 T I T L
R B oigoqo | 4 1%]9010,0101 A
I T Y 4oyt | 1 |x13101010/0 / 1st wd of line
W B L loq2 ) 41 10015102 !
TR I T T I I g 103}y ) lefothy515 / last 6b char
I T 10 14 1i!c!015!2i0’
[ ! 11 L i1 1530!512!0 /
T I R [ togs | 4 1 1%j0121019 17 if wd) 0
I B L jowr Ly 1 ipjoikysi2lf
AN AR {40 18 HtvgmlmS’
PR T T B I {4019 f!ic;015|1a9/ ac =0
I N ¢ o] § o x1900,00)7 1
IR N I N L L nx.i;omozo / input location symbol . |
Lt ¢ vge gy ynj05 0121/
T B NUNER BN R N BT R
L)L popege ) g 110y 512404 ud_at 30
Ll | 1 1 I L L2 ;xl\u!6;3,613 /.
I | ytge ]y Ix1p(01010{0 ¢/
I O L1 g7 g 1x 131010 1040 / ext. wd through ac
R B L qrgs |y 1 1bjO5 1240 17
T L e i) 1sjog s/
T L1219 4 1 ;t!0111219 /
T N NI L d2 g g | o1sy0y 51002 1/
I pazgz )y gtjo y2gh i/ P wd = Mend M
R B Lz g | w0129 17
Lt pl Lg2de ) | tb!0i511l8 /
N Lgzgs ) 41 1810 51117 /
Lryp e pbrizeel o1 lapasialslf
I I L1247 4 gy 1hlot 51200 / waoflag
R T T {1248 0 ¢ 1 1‘130121155 /
v Ly Jo by zas ] L) |bjolSiel s
T L 3ol | ! 121051013 /
NI A L3y 4hO 52k s s=s+1

DATA PROCESSING DIV,
PRINTED IN US.A, PORT CMESTER, NEW YORK /] == CONDITIONAL STOP CODE

FORM LP-10 Royal McBee Corporati@ CARRIAGE RETURN
2



' LGP.30 CODING SHEET
PREPARED FOR: LGP-30 USERS! ORGANIZATION - POOL | " oIn
JOB NO. PROGRAM NO. PROGRAM PREPARED BY: PROGRAM CHECKED BY: DATE
H2-120 James N, Orton POOL Review 2/5/60
PROBLEM: TRACK
SYMBOLIC ASSEMBLY PROGRAM for the LGP-30 COMPUTER - LGPSAP
PROGRAM INPUT CODES és LOCATION Opekmsfgimjm::oaess f’g O‘;O/:‘gg';gs : NOTES
[ ; [ .| /
W I /
N A opp el g1 Ivjorsing gl
N Y O I IS I | !s!OIB’lZlh/
N B B ERENL. |:s’°;0:0|h|2’ if s) nmxml
TR I L sl 1 10y0y5521 0/
R L o] o i injoy52 2 (ugpmplr)mod 2e30 at 27
TR I p 2l | imi01540] 9|/ bits 0-8 to 21-29
R T O I I A | te§04511|3’ 21-29
N T I A B ( po | 1t tnjos2y 3l ..,x_randon addr.mod=_|
NN U T O T LI L . la;OiS;lt 11/ ifier
TN B LA L B R £ oM 1 R
I I | f4 12 lisvgoslmmf
RN Ll tabe 316131 [1zsyt + v/
[ Lt e ) 1 atjorii 6l ifl1zsyt(r) (s 0O,
I R ) peqs ! g | qujo 15 blf
T B B L1t 18 ;;sbgonslzno/
N T L e ] 1xInl6131613 / lzsyt(r) = wd,
U T B poqe g3l 11 Injolspl2 /
T TN O I I la5015|2l3/
I A B pasjo 1 qyjoyrp 2!
I N 15 ! st:b§O|5|1t8’
- [ L1542 1 leh!6 (3161317 1zsva(r) = syctr.
T B p st Lmyoreiagl!
T B B posgaf g mlosntal
I I Y B L §5 15 Pl ia50151213 /
I B L5 e H;vgolllsm’
I I | 1547 H;bgosswlo/
I T N L s e |y 1xls 1613161317 [losyttz/
I B B p s |y 1610111612 / if ud / 1zsyt(r)
I I p o]y 1 1540151012 /
by TSI S N NN
N U T N P g6 12 {4 | ibgolf;lzn /
T I L geqsd 14 12101510317
FORM LP-12

PRINTED IN US.A.

DATA PROCESSING DIV,
PORT CHESTER, NEW YORK

== CONDITIONAL STOP CODE

Royal McBee Corporation CARRIAGE RETURN
‘ f% ! !



LGP-30 CODING SHEET

PREPARED FOR:

LGP~30 USERS' ORGANIZATION - POCL "% Tn
JOB NO. PROGRAM NO, PROGRAM PREPARED EBY: PROGRAM CHECKED BY: DATE
- James N, Orton Review 2/5/60

PROBLEM: SYMBOLIC ASSEMBLY PROGRAM for the LGP-30 COMPUTER - LGPSAP TRACK ‘
PROGRAM INPUT CODES é LOCATION OPERAT:ZS;:R?CT':;'DRESS é ;ﬁ:‘gg’;gg NOTES

L !M‘ g | /

v

I O T Y I o210 10 1 4 1 ie§0l51113 ! r =|(r+l1)mod nmax,
(B T T Y o s!lu;0a1:319/

RN B o1z | 1 4 bio51 2k / myltiply-defined sym
IR B A o3|y | syois5yi03lf

I B o 14 | 1‘1h§o,552,h/ s=g=1

IR A ots | 1 jxp1 90,0}/

B loge ! 1 1xy210101 00}/

N A oy | 1 1%p 129,401/ m

RN B e | | 1x1210101 00}/

T B o2 ] 4 1xIp10j04 00}/

P14 g' 1 e f 1 1x4i]010,00 ’_'\ next wd through ac
T N I v ol ) owroisiagl’l

BRI AN paz |1y ojalo5 03}’

A S A B 3t 1l th|oj51 18 / syctr = gyctr + 1
T sty wj00j 6317

T T (s | 1Xipgl:61040 / second pass. cr
R L L | 1x§z;0!0(010 /

TN T Y N I LR [xip ! 3131010 / D

R R ' g8 | 4 1%z }0{0; 00}/

I g | 1 Ixjpj1j0]00ff 2

R 210 1y 1xy2(0l0] 00 /

SR R 2 |y 1xp 116,001/ or

IR A 1242 | | 1%y210,0; 001/

S A A 1243 | 4 ix:zngnOaZ / stop 2, restart tape
TS R B 2 44§y 10'201511”/ .

L1 | oy 12 45 | 4 ;x;nggO;O;O / 1st wd of line
T 1246 | 4 1xjiy0r gool/

T I I 1247 {4 4 tofoisio2}f

I B I 1218 | ) WP 5210/

R B R O 2191 1| legolhuﬁsf last 6b char
S 3ol (] leyols1u9l’

R T O I I p2ivd 1y Isyolsyaol/
FORM LP-10 CARRIAGE RETURN

PRINTED IN US.A.

DATA PROCESSING DIV,

Royal McBee Corporatio
‘ /

PORT CHESTER, NEW YORK )

== CONDITIONAL STOP CODE



LGP-30 CODING SHEET
FREPARED FOR: LGP-30 USERS! ORGANIZATION - POOL & jn
JOB NO. PROGRAM NO, PROGRAM PRéPARED BY: PROGRAM CHECKED BY: DATE
H2-120 James H, Orton POOL Review 2/5/60
PROBLEM: TRACK
SYMBOLIC ASSENBLY PROGRAIM for the LGP-30 COMPUTER LGPSAP
PROGRAM INPUT CODES ;o; LOCATION OPERAT:ZXM;C“::DRESS é Oﬁog‘gg:gs NOTES
Lt ; N L
Py g -
Ll Qo132 | gy 14101 20017 / if char) O
T T | 4313 zz.|c§0151119/ _ac=0
A R {13 14 xoan}O;ono;o’
ST L s ]y 1dijoroolol! input loc symbol
T T O B Lo ] o 1 oinjorsiol
ST I L1317 |11 1elorsis / st _char
T I O I -1 L Wsy7 1/
T B (139 {41 14008 202 /
RN T I I gt 104 11 5350351012 /
(R T N T T gt L H‘;gOl 316412 1/ i £ last char = MUl .
I I N N T B 3 51149 |/ ac—=.0
L1 by MR EN nxmgOlOlOﬂo’/
Lt 3 Pyl P4 4 1 in§0 10104 0 i‘ input instruction
O O N L yegs |11 ynfgs5ior2lf
N B B {14 16 H;ugomm;e/
N L 147 ] 1 1 IbJ0y5i210 /
T S Lyras |y | dedotlysie | Jast )i char
TR T I [T LA Ih!OI%’IZlO/
N B L s qo g 1 ymj Ol ’_
TR B I L s |11 ogejoiblsis |’
N NI N xs!OiME’i?"
T L s 2|y | a1vj012164 3}/
T T T LT 5820(51012" . ;
SRR B L asgs |y | asjor2isrl! if Jth char = xh
L1 % [ pogste by i |u§0!2l6!3"
T A L1517 111b§015|216’
N R pdsgs |yt 1y g32 )8/ set vib
T L4519 11 lb§015|210’
M R Lde1o | 11 lefotlLi6l0 /
T A paep [ 1| hpgsi210l/ lith char = "0
R R | 62| | | 11120135011’
[ I O BRCNEN IO LE S B B
FORM LP-12 Royal McBee Corporation CARRIAGE RETURN
PRINTED IN US.A, DATA PROCESSING mv.@ /] = CONDITIONAL STOP CODE

PORT CHESTER, NEW YOR




LGP-30 CODING SHEET

PREPARED FOR: ’ PAGE OF
LGP~30 USERS! ORGANIZATION - POOL 7T /11
JOB NO. PROGRAM NO. . | PROGRAM PREPARED BY: PROGRAM CHECKED BY: DATE )
v H2-120 James N, Orton POOL Review 2/5/6 n
PROMEM: SYMBOLTC ASSEMBLY PROGRAM for the LGP-30 COMPUTER LGPSAP rrAce
PROGRAM hPUT CODES E:E HOCATION OPERAT:Z?R?CT,S;‘DR;SS é OCFO;:‘DTS:£§S NOTES
[ 4 1 11 /
R A
T B B 0131000 1 4 1 17013248}/ set vla
TN T Lgoge gy 11015121017
P B Llog2 gy 1810634/
BRI A g to3 | g 1 1%043,310}/
I T A t o4}y § 18]0151012}7 ‘
L L1y L1045 | 1 1 1%01310)7 / if wd = 800t(6-bit),
N B [ foge | 4 | 1031340}/
I L1047 1 1 1 1bjojhé2]/
T I I a0 18 {1 1 th50151136 / = 800t (4= q
R B Lo de f 1 w03 iayht/ _
T N I I L lrgo |1 | 1D]015 210}/ store command |
AR I A L B LI ETER K —
T I B e 1tz |1 160015100 / ,unmrff
SR O I ENTNEN AR LR
R R LICE BRI s LT R
y % Py 4 IR [u!0|11019 ! input address symbol
R L ge ] 1| 18015401217 ,
T T T S I LI R | ltgomllﬁ / if =0
I B R Lt 1s ) g | oyulof34118)/ ve 1
R B Lt || oabjojsieoff
Lto by ENLLE S R 1R A L
R R Lt by o1 m0i5301941/ ‘ =
coa L loepl oy ieosiusl/ bite 1-9[cmpi] iod
b ! 1 14243 P |h30|512I3 / seel
L1 ; L1 {2444 41 IaQOISIlJl /
R A L1245 ] 4 ) 137101312161/
T T I | dz 48 | 4 x| by6136{31/ [zsyt + v/
T Ltz 7}y 4 18|05 21017
IR AR L dzgs |y | tsiol 331817
T A Lgze ] ]| )80} 5021/
TN T I I L i3g0} 4t 140[3]342 / ifl wd = lzsyt(r)
T B L3 vttt 1wol 33184/
FORM LP-10 Royal McBee Corpora CARRIAGE RETURN

PRINTED IN U.S.A.

DATA PROCESSING DiY.
PORT CHESTER, NEW YORK

ti
@ I

== CONDITIONAL STOP CODE



s

LGP-30 CODING SHEET

FREPAREDFOR: 18P - 30 USERS! ORGANIZATION - POOL " Jn

JOB NO. PROGRAM NO. PROGRAM PREPARED BY: PROGRAM CHECKED BY: - DATE
H2-120 James N. Orton POOL Review 2/5/60

PROBLEM: ovNBOLIC ASSEMBLY PROGRAM for the LGP-30 COMPUTER LGPSAP TeAck

PROGRAM INPUT CODES. é LOCATION oP&RA%:':)st:micnigoaess, é o es NOTES
e T S B

[ - | Lt 1 /

T R /

T I B B 01313 12 I!Ib!O!‘SIZIBI

TN O I B Lzl o el/

R A Hszyunqvgonna.;’

(N S N I L1345 b ¢ SXib§6§3|6|3 / /1zsya + v/

RN R Lo ] 14 yjoisiuel! addr(ukloc)=]zsya(r)
PR I crgrl ) wjogagelf

T L3 gst g | Bj05 213t/

M A (o] 1t @051}/

Ll Pt g0} 1| w03 ylyalf

AN N O I g4 f { &X#b§6131613 / [lzsvt + v/
A I S 0 I I I LT R TR A

I T T T | 4% 3 P4 Ib§0!51213 / if lzsvt(r) .’)0
Ll p1as o e ]0y5 1031

[ N A poaegs oyt lejois1al3ly r = (r+l)mod nmax
T T I B f ae 16 ] 11 Wjo3)213¢/

T 1o 17 | 1l pl1191010 / undefined symbol, /
Loyl L ws1e | 4 Ix1 0101001/

T TN O I I AL tXngl.tl yooff u

T I I | s jo| 4 |x42]0]0,0]0}f

T B a5y | 11 1D]015 1247 /]

I ps g2l 1y hjogs 161/ wkloc = qggqqqaq
I B N EN B BRI R A3

ST N s qe |41 1bjos 210t/

T B R L s gs | | 1m0151041}7

IR L s e | 1 ariOll)5ial/

I B L sz |11y w0l 1310 / forbt, (ud)

I N L dsye |y 1xpr 401 06131/

N T L 1sye |y 1x4uf0j0y5y3t’ binz(wd) (PIR 1001
O B B T L A ¥v5015|1t6 / ke o addr (wkloc)
| Lt 11 Lge 4 lugollul;Z /

[ 2 P | L L I lchlSlll9 / hex constant ac =0 |
I B AN L 1s 131 1 1xivpologolol’

FORM LP-12 Royal McBee Cotporc&dﬁ CARRIAGE RETURN
9

DATA PROCESSING DIV.
PRINTED IN US.A. » . PORT CHESTER, NEW YORK § = CONDITIONAL STOP CODE



PRINTED IN U.S.A.

DATA PROCESSING DIV,
PORT CHESTER. NEW YORK

LGP-30 CODING SHEET
FREPARED FOR: LG-P-3O USERS! ORGANIZATION - POOL " Jn
. JJOB NO. PROGRAM NO. FROGRAM PREPARED BY: - - PROGRAM CHECKED BY: DATE
| H2-120 James N, Orton POOL Review 2/5/60
FROSLEM: SYMBOLIC ASSEMBLY PROGRAM for the LGP-30 COMPUTER LGPSAP Ak
PROGRAM INPUT CODES g l LOCATION OPERAT'IZSJM;C“E(?DRESS g oc%o:gggggs B NOTES
| N IO O T O T | /
L1 ; Lo 1l 5
A IR Odpogo s 1xlif01 000}/ input first half
N T T | {0 g sairiosluS:l/'
A AR Lo g2 | 1y ,u[O 3,0/ to =it
AR B Lt |y 1m0y 50|/ at 15
R L 10 44§ og | l"!OJ 5116 | eeeitlcloc
R I A L1015 | 1 1 xpj010040/
L L w1y 1%1)0,000]/ input_second half
T N L g0y 11 yrjoylys, 1/
AR B Lo e | 4 1 w0 ily3, 0/ to l=bit
WA A L gode ] 4 ym0) 5,0y 51/ at 3l
I A pdrge o la10|51116 / +_wkloc
Ll ERININ ch40151156’ weuiklog
Ll Lo ;1:‘0501511:5’ '
T R Lt 3}y | 1al0150) 311
T (lqe L1y 1hio 53y 5/ oploc = crloc 1
N B L1egs g lSiOlSllll /
Ll LN ItloihllIB’
T UL !u!O{OIBLE/ if erloc ) lzsyh
TR T I (L LI O NN N T -1
TR N g L] dyjohjeyalf
Llu Lty LAV O LN S Y ] -
S I B L f2 |y txh61316317 c(wkloc)...orloe
I R INENLE I LT 61 K :
AN A L4231y 1xir} 0161010 / D3 print tah__sp
b1t : Ll L og2 44 1 lxlueol3lol3/ ¢rloc, clerloc), sp
I N | 4245 9'1&b§0l5!115/
Ll 11 pdzge )11 qsyor g2lal’
. g L4 L1z 47 i 113!0;2‘2])4 / if crloc is flag
I I L1298 |y ixlzyoj0or0i3}t! prog stop .
PRI B T B L g249f | | [u]0i0;00}/ start comp for next
T L 3404 | | !c§015i218 / n-bitTam_,mm._mm_at 31
RN B Lt g 199521917 1/ kb wd = 0
FORM LF-10 Royal McBee Corporati g CARRIAGE RETURN
s

== CONDITIONAL STOP CODE



LGP-30 CODING SHEET
PREPARED TOR: PAGE OF
LGP~30 USERS! ORGANIZATION - POOL 10 /11
JOB NO, PROGRAM NO. PROGRAM PREPARED BY: PROGRAM CHECKED BY: DATE
H2-120 James N, Orton POOL Review 2/5/60
PROBLEM: TRACK
SYMBOLIC ASSEMBLY PROGRAM for the LGP-30 COMPUTER LGPSAP
PROGRAM INPUT COBES g LOCATION OFERAT’IESI:R?CHEEDRESS ; OcFo:ggrgggs NOTES
T /
cay g )
TN T O Y O3 g2 | ¢ 4 lb!015i0!6 /
T T L 13431 ¢ | 1hi015 1119 / L), into counter
AR B R S 9b§015u017’
AR BRI t 3y | 1 |hjoys 340 17 initfialize mask bits 26-9
T I L1246} 4 | 1bl05 1218 /
T S L 3471 1 | 4ej0s5 4310}/ lcth li=hit char k=, 3,21
I R A L 3gs ] 4 4 1al0)5 1249 |/ ‘
ST I L 3ol 11 1 hjoys 4249 |/
ST O ot g0 1 gblots 1218 /
(IO U O T T R L i lm90l55015 / position/npxt Ji=bit char
T I (14 g2 iish§0351218’
Y A T O O Lt byt o ybjoysi3go
¥ ¥ X char
. ! I [T B L1 3n!085 104817 left 6. set mask for next
I N A 1445 L 1 | (hjoy 513101/
IR B L g4 de | 1 1 1bj0y 51149 I/
I T L1 ]y 4 1al0y 51042 /
I L g Ly | thjo1 81l lf increase ctr by 1
NI B L a9 | vt Isfor 36 Y Lf ctr negative
I T B { 15 o} ¢ | 1blO§5249 |/ _
I B L g5 j | lxquy6p 1643/ exit
I I Lzl 1 oasjolalie |/
lotqlototolalo L5 3 17wl st lwlwl g /
I I L5 45 lotoy orhfey sige |/
I R | 1515 101010 10]010171q /;
R O Y L5 e waww_u@}o"
I N | 1517 1010104010} 0lkig /
Ly §ad |45 ge {011y mwywywiwlg |/
N I T | {59 10,2/0)04070,00 |/
I | J6 to Oll!wiw!alll?lqi
bt I {161 ol lloghlllSI £}/
Ll L) [ 1612 BlOiOIggOlOlolo’
I | Je 131y 1x1=13]1210J0 |/
FORM LP-12 Royal McBee Corporation

PRINTED IN US.A,

DATA PROCESSING DIV.
PORT CHESTER, NEW YORK

CARRIAGE RETURN

@ / == CONDITIONAL STOP CODE




LGP-30 CODING SHEET
FREPARED FOR: LGP-30 USERS! ORGANIZATION - POOL "™
JOB NO. PROGRAM NO. PROGRAM PREPARED BY: PROGRAM CHECKED BY: DATE
H2-120 James N, Orton POOL Review 2/5/60
PROBLEM: _ TRACK
SYMBOLIC ASSEMBLY PROGRAM for the LGP-30 COMPUTER ' LGPSAP ;

PROGRAM INPUT CODES é‘ LOCATION opemgﬂﬁini:oaess ; SoNTENTS, NoOTES
g

I A /

TN N SO T 0451040 alyls%OlOlO!O’

,L01010/0101012 Loy h;osoto;ocmo:o’

N T R T | 1012 o:o:o;o;o.qu_’

TN B ptog3 ]t txln)0l0101] /

0101 0/0) 0043 L1014 10,01010] 140010 /

TR B L1045 2%010.030;0;010’

AR Lo gs lwis lwlw | wiswhe t 817 minus b at 30
AT N L log7 |t 1xiz} 0101 57

I A I g g0 48 ¢ | !stEOIOIOth’

R I B N L ool lxlzgomlOlof

R L pao ) 11 1my0i5,3 111 final 10¢ plus 1
AR R L L iz 80101/ '

O A Cpg2 g 1x12 1516100 f

SR B B L3 )4 ixizloize e’

TN T B Ltije )1 1x1210101040 /

NN B SR LA axmgOsO:O!O”

T I Lt 1oty Ixizjoloiolo /

S I L7 |1 ixlzlololotolf

I O O T I L l\?x:z%OfO!OlO /

TN B LR lezgotolo;o\’

I B FERLELE I lxw.!olo!om’

T O B L 1241 Ixisjoiotolo /

401 01010101011 L2z logsiky 21kieifl’ Sell

I B L 23| 1 1%1800010101/

I I | 214 | 4 1x12/0]010]0 /

RN T B Lgzas ] 1 120131119}/

T I Lz gs | o1 1#0y35ihlf

4 0010j010101 | 1247 aqiqlalal aalal’

N T W L izqef g %1 %01 0000/

T B R Lg2gel | lXinglOaOIO’

I B 1310 llxlzgolomxo’

T I T O L ppdpixiz0l 900}’
FORM LP-10 2326 Royal McBee Corporat CARRIAGE RETURN

PRINTED IN US.A.

DATA PROCESSING DIV.
PORT CHESTER, NEW YORK

105,
-

== CONDITIONAL $TOP CODE
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