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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 machine language may
also be used; for example, a program for 2l;.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 800Tmmmm,

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. Each 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
mamually or from the tape):

1, The 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). If 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 CO00 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 1llustration 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 L, Coding for Assembly Routine (LGPSAP and
Decimal), see pages 1L-20, -2-




SAMPLE ASSEMBLY
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Double spacing was used on the second pass,

Flexowriter settings:

.00C0700

pl (First Pass)

1,000,000
talphat

Tbeta!
11x 1
ly!

delta!?
1021
Theta!
Int
izax!?
Tend!!

bt

ht

xp!

xit

xu!
30891
1

Zx
u!?

xz!
al/m
1

1
1

p2 (Second Pass)

iLoc,

lalpha'

Thetal
11x?

‘y!

Tdelta?
1c2!
betal

int

_ Symbolic Code!
‘ (QPQ

b?
ht

xp!
xit
xu?

30891

71

xz!

ER

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

beta!
gamma !
0000?
0000!
63631
gql72!
1

delta!
0o01!
gamma !

11qg2!

e

beta!
gamma.! /u
00001?
00001
63631
ql72?

1

!

delta!?
0001 !

gamma!/u

11q2!

Notes
(see_below)
1

bring beta

store into gamma

exit 3

ma.sk

at gq-29

variable connector

3

counter
!j_.')ecimal Code; -
[Loc,, Op., Addr, Elommenti !
1,000 blLo0L bring beta 1,3
L001 ,qqQqqqaq store into gamma 2
1,002 pO0OO I
1,003 10000 L
Looly w6363 exit 3,h
1,005 ,3089q172  mask 5
1,006  z0000 at g-29 7
1,007 =z0000
1,008 ul;008 variable connector
1,009 z0001 6
010 ,qqqaqqqq 2
1,011 20000 counter 7
,012 ,000011q2 5

-3-



LGP-30 USERS! ORGANIZATION - POOL

Output: First pass. The sample printout following "pl" is the Flexo- .
writer output from the first pass, Output in addition to that from the tape
itself 1ill 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.

Cutput: 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 codiﬁg). Instructions which
payg 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 L 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 bgdppnched on the
tape. These are arbitrary, save for the following: 1if a comment follows the
instruction one tab must follow this comment (to clear accumulator 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 be used only for terminating an input; it should not be used as a program
symbol,

Symbol specifications., Any mumeric, alphabetic, or alpharnumeric 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 etc. are not considered by the assembler as characters.
The symbols "TEIP" and "temp" are indistinguishable as are ()" and "90," or "-"
and M, " ®

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

L=
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"base number" of the addresses, i.e. the number from vhich the addresses (as
distinguished from the locations) are numbered, In the present example, with
reference address = L,000, the address "beta" = LOOL, If the reference address
were 0000, the address "beta" would be 000L. In either case, the program itself
is stored starting at L000.

2. Undefined symbols. The symbol "gamma" is "undefined" in the sense that it
does not appear in the "location" column, and hence no numeric address can be
associated with it, In such cases "/u" is printed following the symbol, and the
easily recognized hex pattern "qgqqqqqq" is stored in the given memory location.

3. lultiply-defined symbols. The symbol "beta" is used to represent two
different locations (lines 5 and 11 of the fp2" code). FEach 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
address assigned to it on its first appearance in the code, Thus '"beta" = LOOL
in line 1 of the "p2" printout, rather than L010,

b. 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 "x!" as 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:

,3089q172 is input from tape as 30891ql72!?

,0009q172 can be input as 91q172!
,00000002 can be input as 121
,LO000000 can be input as Looor 1,

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

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 é:fﬁﬁ;jfﬂﬁﬁp type manually ,O0CAAAA, where AAAA is the start fill
location of the assembly subroutine LS. Depress START COMP lever on Ilexowriter.

3. Depress 6-bit input button,

L. %ift 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 be input. After about 2 minutes, the rest
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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 “ALLCWABLE RANGE"

The assembler is self-protecting, and will input a program only into that
r~hion of memory separating the assembler itself from the symbol tables, and
n~; ccupled by either. The symbol tables occupy the last 16 tracks in memory .
P~ .iitting the use of up to 512 different symbols in a single program. The
ouvpat routine is fixed at 0300, If LS is loaded at 0700, the maximum range of
locations 1232 to L4763 will be available for program assembly.

If it is desired to locate a program out of this range, for example starting
at 1700, this may be done either by the use of K2-71 (see below) or as follows:
Acoiwble the program within the allowable range, specifying 5000 as the reference
- 238. Using program 13.2, output a hexadecimal tape of the stored program and
>2 its "w" leoad instruction to load the tape at 5000, This illustrates the
purir:ce 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

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

Flexouriter
Output Error Remedy
"ob™ Assembly is "out of bounds'; Relocate assembly and
that is, not within allowable restart
range given above
fsth 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 L8-63 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,); (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 0000,

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 mimute, 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 cculd 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.

-7-
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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 22°). R,

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 % MPIR) mod 27 at 29

M 1421 Bits S - 8-»Bits 21 - 29

E NMXML Extract Bits 21 - 29 .
LSs15 H R and store

The locations referred to contain the following:

WD the current symbol

1421 Xz 000 1at 21
NMKML ) ¢/ 0763 ma sk
MPLRX »5K2 1KGF 5 at 30

In other words, the equation for the "random number" function could be expressed as .
21

=4

C -
R = Integer 7 (S x 51y mod 239 x 2
Where R is as defined above and S is the value obtained by regarding the symbol as
a number at q = 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-



BINZ

CR

CRLOC
FORBT
LGSYT
LLSFI
LZSYA
LZSYA(R)
LZSYT
LZSYT(R)
MOD
MPLR
NEGWD
NMXMI

R

S

STLOC
SYCTR
WD

WKLOC
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TABLE OF SYMBOLS FOR THE LGPSAP FLCW CHART

Binarize

Carriage Return

Current location of program being assembled
Convert from 6-bit to L-bit characters
Address of a line in the symbol table

Last location +1

First location of the symbol-address table
Rth line of symbol-address table

First location of the symbol table - 1

Rth line of symbol table

Modifier

Multiplier for computing random address (=511)
Negative word (=wwwwinmq)

Number of lines in the symbol table - 1
Random address modifier for symbol table
Index for lines of symbol table

Starting location of program to be assembled
Symbol address counter

A temporary storage location

A temporary storage location

Table of Symbols Used on the Coding Sheet Notes

(  Less than
) Greater than
%  Multiplied by

e Exponent
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LGP- 0 ROEROY ORGANIZATION - pOG

Coding for sssembly Routine (LiUPSAP and Decimal’®

(Application of LGPJAT Assembler tc a tape contalning
the LGPSAP prograr punched in LGPSAP-iype coding )
8
assenly relative to 0000, loeded at 300C

181" xp %2500 3000 pi600 first pess. o.7-
xx70000° 3001 £00CO
xp 33500 3002 p3300 P
xx°000C* 3003 20000
xptO00° 3008 pOSOO 1
%2 0000 3005 £0000
xp*1600°? 3006 p160O N 4"
Xz 00001 % 20000
ct et 0519 ac » 0
xp 0000 3009 pOO0O
x1 ' 0a0 3010 10000 input starting loc
b o v v 3011 xOhs)
u’fordi! 3012 uok30 stloc = forvt(stioc)
xo063? 3013 x0063
20051 3034  u0OS1 binarize rtn {(PIR 10.4)
h'stloc’ 3015 hOS14 stloc = dinz(stloc)
s'llapl’ 3016 80510
t 1k 3017 t003 ir stloc { lispl
b*stloc’ 3018 bOSL
s'1zsyt® 3019 80511
t'1s2¢ 3020 t0022
u'lsh’ 3021 uoosz or stioc ge liseyt
"1s2" gt ! 3022 bOSY
8'1s29° 3023 80503
s'erloc! 3024 <0515 exloec o stloc « L. ac = O
9"0000" 3025 pOC0O ®
170000 ¢ 3026 10000 ingRit moditier
»Irztt 3027 rok5S1
a'fortt? 3028 uok30 forde(mod )
Ze*0083° 3029 x0063
mt0051° 3030 w051 ,
h'mod' 3031 hO517 vinz(mod;
e'ayety’ 3032 0518 Sycty » mod
e's? 3033 coS2b =i
u’lab’ 3034 uwooko
* 2ok ' xp ' 2600 3035 p1£0O0 sut of bounde. o
n'm' 3036 20000
*5500° 037 p3500 2
m‘mm' 3038 =0900
b vl X039 po500 d
XBH00700 3050 OG0
x50 b SUE s ¥l ] sTTOr StOp 5
*185% 53716007 32 piL0 symbol tadble full er
x3*0000° 6% g
xp*8100° sohk pbaon ’
22°0000° NS e
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LGP-30 USERS! ORGANIZATION - POOL

‘

Codiry

xp 4201 3056  ph300 Y

x20006" o m" 9000 (An applicati
’o'.mf;.m. 3048 erTOor stop 6 of .ngm'u :mbler

,'I“.' 2089 m’ Y to a tape containing
.';ﬁ' Edas ¥0053 the LGPSAP program
b ' bt bONSS punched in LGPSAP-
‘: 'xh*6363" %’; type coding)

b's’ 0% ﬁ 1zayt.s = negwd

a’la29° 3055 «0%3

h°s® % W cenel

b °remoml ? BOSL3

':;;7. 0% 050k

t w00k

u'leb* % wooko ifs loe mmml

'187"c" dump’ 3061 <051

cls? m d)g .e0

lmtel ’ m mg

xp*0000* 3100 50000

x1 '0000" 3101 10000 18t wd of 1ine

n'1a30x’ 302 no%02

o’uldx' 3105 eohss 1ast & char

St 3206 q0320

o 3105 #0%R0

+° ’ 106
b'ﬁa- ;W mm ifwd gr o

ﬂm'.' ' % ’L'.?-ﬁ’

c -

Tom 0 g

u:ﬂ]‘:';.v n’J‘;’; % input locstion symbol

@

h'wa® ;ﬁi hOS80 e W 8t 30
. 'm.n‘ [} ms

AL wio00 316 oo

bhwa’ ml 10000 next wa through ac

8°oendx "’ 39 m

l‘lmi m m .

+'1s8a NEz wo1sh if vd o "end”

u'lsfeg’ ’

dbatoiaotrt 3B w053

o aE

h'flag’ s o i & STim

w'lslo* ;ﬁ eee

"1e8a8"d’'s’ a9 %

o 189" N3 s
:’;nv & noah smsel

sle’ 2 w0k
i 3% woke ife o muml



3283 "
131232 xh 6363
b'izgya’
a’rt

y iafer
'9 mwgr'
Pk 6363
L AR E
3. &')@L’b'm
a'y!
yQMl
bb y,,tg"i
'L‘i:u* :u'6565'

wtiin
Vatutylgt
[ RiEcvie U
h"ﬂ’
UH,,m'
x::»"‘ fm'

& st

Ry st
woges?
" .u“\' [ ?‘ﬁp'm'
T r&rlﬁ'
b P 1
:‘”w’m" ﬂ'
xp® IEG0
x%°000°
x4
x27 53000
x5O0

La =30 USKEASY ORGANIZATION - PO,

- fur Assembly Moutine (LGPSAP and Decimal)

TS m0oRn
1175 n0%Ra

FAYLY

B

T

ER

s
kS
L
% -
o
k- I
P

F
-
P
+
o
“; »
-

(vu'upl.r)md 2030 at 29
bits 0-8 to 21-29
21-29

ese T

[issyt + x/
if lzeyt.r 18 0O,

issyt.T = wl,

1zsya.r « ayetr.

[1zayt + ¥/
1 vd ue lseyt.r,

re(re lmod nnax.
mltiply-defined sym

S=p -]

next wi through ac

ayotr = gyotyr 4 1
second pass. or

ap & restart tepe
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*1811%c' Gup®
" 0000
B19CON0Y
n’is30x’

h!ml

e nx’

e’

o' Gsp?

£01e1 1R

e’ &'

m ,&ﬁ ’g'

xR 00000
n'laflg®

o ux:’
8'charx"®
t'1slls’
123"
1526’
"1slla’e’ Sump®
m.m.
x1°00Q0°
n®la30x"®
u’lslle3’
130128 °b *wd"
'1sll03'e'm3x’
h'wa®

m' 1ot

e i’

8" charx®

1 3o BORFL

8° X O ®
L3t Y
u’lalle?
181k "B evin®
¥°loik®

btws®

o mbic?

htwd®

u’lei?
133" s '%gvin®
y°ialh?
"10127h%s4°
8°604/x?

t'l 53 §9
8'1630x"
t’lal2a’
u’isl3®
*15120 " °80the’
h’uikloe®

1GP-30 USERSt

Bopl
3«%&;
posgd

o E?éﬁ

=0519
jt ey
£0000
25 wchss
0519
80519
woeh
L%l

20220
& m
?}f‘}%&m
t?@w‘iﬁ
a#hRT

ORGANIZATION - POCL
Coding for Assembly Routine (LGPSAP and Decimal)

1st wd of line

lest &b char
it cher gr O
as = @

input loc sysbol
last cher

if last char = "g°
| " 3 ¢

input instrvoticn

last & chay

if bth cher = "x",
fst vid
bth char « "0

get via

if w8 = 8008{6-uit),

#ikloo - 2008(b-2dt).

£U08%  soMEnd
1, w00
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Y S5 0 ARF. T
¥ inpuat
.am;
117"
"1s1h’u’ 1adk’
'vlia’®'wa’
n'mplrx’
a’la2)’

* "o
'm,'hﬂrﬁ
a'lzayt’
y'lsl5a’
'Mﬁ'ﬁ'Gjﬁ)c

!m»vb St
a'lzsya’
ylmsev
'1&153'2!:'6}65'
¥ 'wkloce?
u’2817"

Im,. !blrb
a’lzsyt®
y*1a15¢2°
'1!15f“xb'6}65'
t°1s815g°

a'la29®
e'mom)*
u'lsls’
'mxlnllm’l
x%°0000"*
m'hmv
x=°'0000°*
b’ ogggx*
h'wkloct
u'lal7’
'vlb'b‘vd'
n'lalx’®
r'frxt’t
u®fordt?
xr*'0063°
0051 °
y'wkloc®
u'lsl??
"1al6%" dmp*
m'ml
x1 0000
rifrxt?
u'forde’

ere b USERS!?

URGANIZAT1ON -

POQL

.oing for Assembly Routine (LGPSAP and Decimal)

331%
2315
3316
3317
3318
9
3320
a

gz&
e
2525
3326
a7
3588
2529
3330
3331
3332
2333

o115
w0109

ka2

w0318

:

B8

input address symbol

1if =0
ve )

bits 1-9(wa*mplrimod 230

cee T

[izssyt ¢ 1/

if w4 = lszsyt.r,

ﬁﬁl‘(ﬂioz - lzsya.r

/1xsyt + r/

if lasyt.r gr O
r=(re+l)mod max
undefined syabol. /

vkloc = QRN

fordt(wd)

binz(wa) (PIR 10.h)
oo @ddr(wkloc)

hex constant
igut first half
to h-dit

ac=0
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sobe LOUSERSY ORGANIZATION ~ POCL
Codings I.r Assembly Routine { LGPSAP and Decimal )

n*1al7x’ %03 nOS0hL at 15

e wkloc! 3koh 0516 ees WKlOC

xp “2CA0"* 3405 pO00o

xi "O0CO° 34G5 10000 {mpuat second half

b AP Y vin A 307 20BSL

u’fazde? 3808 wOh50 to b-dit

m%lalx’ 3409 mos0S st 31

a’vixlac? 3410 0316 + wloc

hésgioe? 3k11  hO516 ese WKlOC

'1517 D' exloa’ 3412 0SS

LAY, Sl 3513 «0503

h'. riogt 3414 hO%1S exloc = orloc + 1

8% ek’ 3815 #0511

X 2y \ 3h16 o118

u'ish' 3417 w0035 1f exloc ge lzsyt
12172 "czloc’ 3418 ©0OS51S

y'1eliTd’ 3419 yoiad

blukioc? 3420 BOSIE

"1:1 7206363 3421 6353 e(widoc) ... erloe
dlerioe? 32 v051S

xr' 0500 - 3423 YO0 DE. priot ted, op,
zu’2303* 3kl w0303 crioe, c(erloc), sp
b'crioe! 3425 BOS1S

8'Iing? 3ho6 s0521

+'1s1)° Shor  woeok if crloc is flag
x2°0003* 328 20003 prog stop

u'ls? 3%29 WOOL0 start comp for next Ligut
'forbt'c'Gond? 3530 o058 b-dit conv rtn. word at 3
o'lsted® 3831 <0529 bowd » ¢

'nd nfax® 3h32 BO%06

h' Qusp? 3%33 K319 b fnte countes

v'cls5? b5l wOSOT

h'meek? 3k35 hO5%0 initislize mmek bits 26-9
2115 °6bwd® 336 W58

ot amuk® 337 U550 kth 4bit char ¥ « 4,3,2,1
atimg® 338 e%29

h?4 " 3h%9 W39

» Epad? Zkiy) w:m

m":a?x® 31 w005 position next h.bit cher
nekd? 3450 3

b leank? -2, SR TR e

n% 0 Tkl 0808 left &. set meak fur necct chur
hianak? ShhE 08510

b’ G UBL

atlu kgt ok LIt

h*bs o2 3'83-&5 no513 Ty BT By -

tirys Al w@o 5 if cty negative

» S 4 3850 BO5E9

A SR 35 w6363 xit
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LGP=30 USERS' CGRGANIZATION
Coding for Assembly Routine (LGPSAP and Decimal’

= POOL

'c18al” *1a8al "
'l Tonry g b
Ycandx b e
Sy 0 @?q
OHMQWPMQ
23" 3 weer My ?

¥ 1" 260700000
qu.wvgl‘ EU
*GOLEx 1101 560
*80th2°800 ;1000
LU Y Rl
'm!wﬁm&
lalx 20007 0000°
9123Ce:" 020
91625°25°0001°
M)elTx® *40g)?

9 162327 200000000
minlis v "B Y
'm!nicgl5ﬂ
"l 2000k
*1a21 °xx "ChOO0"
"11spl’ U fimmed®
*1zeyt xg 48000
*1usye’xx 55001
el "% °0763°
'm' L A J

'crlm' s

"ﬁm' "

'mﬂ LA

1] (2]

Yamp' '

Tyd? 00

*flag®®"’

'wm'mﬂlwl

Tpioe

'.. | B ]

fevia'tvia®

Sevlb® "vin®
cwsx'

'éfs«m’ um m

'h;m 3900

Sramgic? 0 ?

'mﬂl [}

352
3hi3
Zls
355
he6
3T
g
%l 5%

fi‘\‘fi:l
Bhin
3
2500
2708
IHR
2073

nEer
P

2505
3506
207
a %8
259
3530
351
3512
35313
351%
3315
3516
35%7
3%8
5519
3520
3521
3522

10216

2 :}“n"":"m
cw% 30y
(534 'ﬂwq

' Vﬁ‘ REALT
2 H TN
,Cf?f-‘ﬁi}mhq
TLEI000
’ Q.a R AN L
" LV mﬂ“« lgf
» E27000
£209
£500
»HLIIO00
o 10002
8000
»OUL0LO00
» 3CLG0000
o7 P w0
27015
00N
20400
0233
220
£5¢00
20763
22000
22000
25000

0319
80354

29600999
0000

#0200
0000
=2CI00

Page 20
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LGP=3C USERSY CHGANIZATION - P,

Progran fic.,

SYMBOLIC ASSEMBLY PRCORAM FOR '™E LQUP-30C COMPUT: !

NOTE ON SUBROUTINE D3

The follow!ny chenges mmust be mede in *he Jecimai wvemory Frintout

Routine (i/21.0) te obtelin (3. the LGPSAP autput routire:

Locatinn Lhenge tc
8007, OO 1Y
0003 FO i
ooQh xcOth2
0005 y0225
0006 2020
0007 WOOG(:
ooiQ xpliy 36
oo2c K350
026 =pC 30T
CLLY X3
030¢ <ty 36 %



[Se—

LGP-30 CODING SHEET

°

1 Page umber

IPREPARED FOR: PAGE OF |
LGP-30 USERS! ORGANIZATION - POOL 1 11 '
N e L u s
PROBLEM: TRACK :
SYMBOLIC ASSEMBLY PROGRAM for the LGP=30 COMPUTER- LGPSAP '
PROGRAM INPUT CODES ?, LOCATION OPERM:ZS; R‘FT’S:DRESS S &02‘352‘235 NOTES i
R B
T S N "
N [ /
T B 1 1019} 4 i |p| 161010 / first pass C, T.
T T I LN PCiZ;OlOlOnO"
N S B L g0 2] 4 g ip] 31310, 0/’ D
I T I S 1 043 1 | lxlz§0101010/
I T T I | {1014 | 4 bx 1P| 064040’ 1
I I Lot Ixngolololo"
B B B L1045 { 1 b ip| 061010 c.Ts
T I A L1047 1) keizjaooiol’
TN I Los 11| 10;0151119’ ac=Q
T B I L 1049 ] 1 1xlpp o000l
L1f I Lfr1o | 1 1%3i] 00040 / input starting loc
IR T B L L A 1r§01h|5|1 /
T N R ey gujoig3iolf ktloc = forbt (stloc)
I N R R Lt ]y ixire] 0016y 3}/
S B (1] g 1xjulooisa / binarize (PIR 10.L)
T T T L I I T Y o 51y’ stloc = binz (stloc)
T LN L B LSQOISlllo/ .
L Lty 16004315/ if stloc (11spl
B A poprge oy o gbp 53 bif
I B L1ty || gsp o5y |
T O Y N L1210 ] 4 1‘03010!2[2/ |
IS T Y B T L L lu‘1010|3l5’/ or stloc) lzsyt ‘
T ENLELE I R LT RN :'
Ll by L2y ) 1slos5i013l/
TS B Lyz s ] 4 1 yeldBLp / crloc = stloc = 1.,acs0 |
N [ 1245 11x1n%010100/
I I T B L dz1s |3 1xjip 00 dol’ input modifier
S N MNCAEA SR R LN R
I A f 1298 ] ) | lup0hy3)0 / forbt (mod)
| Jo 1| o129y 4 |x1r£010,6|3/
S O B 130l | 1xujolol5, 1)’
L4 i 11 L3 g by 4hy o543 7)1/ binz(mod)
FORM LP-10 Royal McBee Corporatj CARRIAGE RETURN
PRINTED IN US.A. pg::';:gi?i:i sg‘;x @ / = CONDITIONAL STOP CODE




L GP-30 CODING SHEET
PUEPARED FOR LGP-30 USERS! ORGANIZATION - POOL e 7F11
JOB NOC. PROGRAM NO, PROGRAM PREPARED BY: PROGRAM CHECKED BY: DATE
H2-120 James N, Orton POOL Review 2/5/60
PROGLEM: SYMBOLIC ASSEMBLY PROGRAM for the LGP-30 COMPUTER - LGPSAP TeAck
FROGRAM INFUT CODES :S’:, LOCATION OPERM’IZS(IR?C”:;DRESS § C,C.___Of'\“gg;‘ggs NOTES B
i
P T / o
Ly !
T B B (g2l g1 1elol5118 d syctr = med
ST S B S NCIEE B ;050451%& / s =0
I :1314111111;0101&:9’
L ! { g 1 43 5 1 X |p§1 | 6101 o} / out_of bounds. cr
I T I B [ ERS O IXIZ!OIOLOIO’
L L | g 1xp)315105 0 0
T B M sl 1%21010)0) 07
T L4391 1 IX;P;0151010’>< b
A B L e 10| [ 1%240101 901/
N R T anN |xgz!O 1040 517 error_stop 5 -
I N ls12 ] 1 1xipf u6,0) 07 i symbol table full
I N I N | I £ ! lxtz%OlOldO//’(
N DR Lpsge |1 %Py 6110 0]/ s
W N Lt g5 | 4 1%42§010404 01/
I B B L gets | ¢y xjpfh 1540401/ t
Ll L I, lxlzgololqo’ N
ISR T | I L leZ!O 1010 | 6‘ / error_stop 6
S T S R REIC AR L RN
LU L gs o ¢ | a0 |52 ul/
L1 % L1 [T R L | lv!OlO!SIB’
T s 12 g | Jbgolh!ﬂé’
O S B B (A5 g3 ) g 1xihg 613161317 1zsyt(s) = negwd
Lol L s s Ly ) |52 L7
B A R L s s |11 12} 01504317
W s de | vy 1h§0}5l2lb/ s=g+1
I I L1517 1|xb1|0151113’
Ll L dsgs | o a1 gogyel]f
T Y B L g 18]00641 r 1]
PR S Lo qo {41 1800k 191/ if s (rumeml
11I'L111 st |05015|l|9/
L Lz f 1) lejolslah]’ s=0
AR RN IRCHER I R R A R 2N
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
JCB NO. PROGRAM NO. PROGRAM PREFARED BY: PROGRAM CHECKED 3Y: DATE
H2-120 James N, Orton POOL Review 2/5/60
FOMEY SYMBOLIC ASSEMBLY PROGRAM for the LGP-30 COMPUTER - LGPSAP e
, PROGRA:I: INPUT CODES § LOCATION OPERAT'IZSJRliC”iSDRESS o oCFO:org:gs NOTES |
I ; S L
T DU O /
T T T Q1110 10 | 4 IlegolOIOIO /
T T (qoqr ] §x1410101040 / 1st wd of line
I | 102 111n;0|510n2’
T S L o3l 1§ Jejolhy51517 last 6b char
TR T I B I L1l 4t 1c/01542]0}f
TN W I A 1 105 11;3!0151220/ ’
R | pojed | ) 140121019}/ if wd) 0
[ B L o7 ) 1t otk ysi2l’
N pogs |1l ypon s/
R T N I I O Lo g1 1ej01543491f ac =0
T I I L a0 |1 x4 p0104010 17
TN T N A [ L i leiﬁlololoio / input Jocation symbol
W R (g2 by 40|05 10217
T N N L]y ) Jefolh 513/
TR R povigs by 10y 512404/ ud_at. 30
TN T N L 1Xlu!6131613 /
T B |1t 16 | 1 1x|p0(0 1010}’
N R L7 d g (xtijojog00}f ext, wd throngh ac
T N I B poatgs g ) 1bjogs 210’
N T I Lol 11 1sjojbisil’
RN T TR A L 1t;Olll2|9 /
I N yd2 gty | 4840y 51012 1/
TN T N a2z by oy gt10, 324k d if wd = "end !
T O T O I (o dzpp L w029 /S
N Lg2 44 ] lb!015L118 /
T | {245 111840151117/
T T O O B p2ge b1 Japasials]f —mod—+ orlee—
I I f 127 Ly oy 1hjorsen }’ ce.flag
IR R pzgs g w0235 17
I S B L 29 ] | | 1blo5i2h s
T I L 3qof 1! 1a0§5]013 17
AR IR IR L gy thio]524 |/ s=s+1

DATA PROCESSING DIV,

PRINTED IN US.A, PORT CHESTER, NEW YORK == CONDITIONAL STOP CODE

FORM LP-10 Royal McBee Corporaéi')__ln) % l CARRIAGE RETURN
2
/



LEeP-30 CUDING ottt
REPARED FOR: LGP-30 USERS! ORGANIZATION - POOL i 5]
JOB NO. PROGRAM NO. PROGRAM FREPARED BY: PROGRAM CHECKED BY: DATE
H2-120 James N, Orton POOL Review 2/5/60
FPROBLEM: TRACK
SYMBOLIC ASSEMBLY PROGRAM for the LGP-30 COMPUTER - LGPSAD
a INSTRUCTION a- CONTENTS
PROGRAM INPUT CODES g LOCATION STERATION ' ODRESS g OF ADDRESS NOTES
§
I A L
i
L /
T T R I ENL lnlb;omlla’
N O I BEENE 1A|s301612|h/
P T B I N 1t!0101hﬁ2’ if s) nmxml
PRI B L ops |y 1 10g0y521 017
oo L b | L 1 Injoj5i212 / (wismplr )mod 2e30 at 29
V Y ~
MR A MNERLE lmgmslom’ bi}s 0-8 to 21-29
I INENCE I 1620151113’ 21-29
I T N N O B [ I L A |h!O|5|213’ +..r random addr.mod=
! ! / ifier
NI I i L gt 30t ua!OIS!lll
T B bt typorane 3l
I T A L1442 lllV!Oslshl7" .
RN T B B I g4 | lxibg6|316! 3}/ "’\..l /1zsyt_* v/
I LAt ntgounlné’ ifl1zsyt(r) (Qs 0,
(ST pogsgs g ) qufo 151k’
' B B s g 1 dptogsiziotf
1 ¥
Ll 11 [ !xlh!él?lél'% "i>\ 1zsyt(r) = wd,
T Y Loge g3 b | lndolsilo /
Lt 1[ L1 1 Loy L la§0!5|2l3/
Lo g0 ]| 1V11011|512"
P B s o !bgOISI118’
L1 % L1 1 {45 2 | !xlh!@ 131613 / 1paval(r) = syetr.
T | L 15 43 L lu!0121019/
R B L syl etosnal!
W B L sas ) 1| gajols213¢f
N B L5 e lnwgolllsm/
I N | 1517 Hnb;omzlo/
O T O B Ltsqe | ixls 16131613} [losyt 4/
[T B B NN B 1t!0111612’ if wd [/ losyt(re)
I L B ls501510l2’
o [ s It!OIZIOIZ’
W B | 692 14 Ib;olélzm’
I BN | s 3l 1 Jar0l55013¢/
FORM LP-12 Royal McBee Corporaggi CARRIAGE RETURN
DATA PROCESSING DIV. (25"
PRINTED IN U.S.A. / — CONDITIONAL STOP CODE

PORT CHESTER, NEW YORK




®

LGP-20 CODING SHEET
PREFARED FOR: PAGE OF
LGP~30 USERS! ORGANIZATION - POOL c fn
JOB NO. PROGRAM NO. FROGRAM PREPARED EY: PROGRAM CHECKED BY: DATE »
- James N, Orton POOL Review 2/5/60
FROSLEM: SYMBOLIC ASSEMBLY PROGRAM for the LGP-30 COMPUTER - LGPSAP rRacK
PROGPRAM INPUT CCODES é LOCATION OPERAT:ZS:R#C“?SDEESS ;Q: NOTES ~
Lt ; I
B R L
T Q21000 1 1 lej0l51 13! =|(r+1)mod rmax,
N B B B pgoqr i f Ol 3917
M R L logz |1 bjOoisi2Ak ! myltiply-defined sym
T T U B 110 33 {1 15;0151013"'
I TN S B I I I ;Iihgolsizlh’ s=s-1
R R A Lo Lo xpy 190407 /
T O B Lqege !y 1x121010100:7¢
T T Logoyr |y %P 129,001/ m
IR T | (104 1 | 1XJZ;010{010f
R A B W t o] §xip) 004003/
N O L1l i1 1x)3 1010, 00071 gext wd through ac
TR v f ol bioisisl’y
Ll c gtz )y et 0151 03)7
RO S B Pt g3l 1 tmjorstus/ syctr = syctr +1
O S B Lt gs ot 1u]00f 631/
Ll Lo | 1X!P‘il|61010 / second pass. Cr
O I B 116} | Ixtz)0(01 00}/
Ll L2 |y ixipf3(31 00} D
W A ()0 g8 § 1 1%y }0{0; 00}/
I L g7 |1 1xip 110190} 2
T Y L 121001 1 1x4210{0] Q0 /
I R L2y {xpy 14610017 cr
T B Ly |y 1%210,03 00}/
I O T I B LR 1x12!0]01012 / stop 2. restart tape
N O T L L 105%5!119/
(T T B | 1zaet ) 1%p 10101090 / 1st wd of line
T T T Ltz 4o 3 ixJiy0; 900}/
T L1297 4 4y ln!OISlOlZ’
L L dzgs g ) P 51210)/
N B R (1219} 1 | fejOlhy5i5]/ last 6b char
T | 4230t L] Jeyols]9 /
Loty b p g3ty gsyolsy et/
FORM LP-i0 CARRIAGE RETURN

PRINTED IN US.A.

DATA PROCESSING DIV,
FORT CHESTER, NEW YORK

Roval McBee Corporatjion E
P <26 > /

== CONDITIONAL STOP CODE



LGP-30 CODING SHEET
PREPARED FOR: L.GP-30 USTRS! ORGAITZATION - POOL " ?Fll
JOB NO. PROGRAM NO. PROGRAM PREPARED BY: PRCGGRAM CHECKED BY: DATE
12-120 James iI, Orton POOL Review 2/5/50
PROBLEM: TRACK
SY:BOLIC ASSEIBLY PROGRAII for the LCP-30 COIPUTER LGPSAP
PROGRAM INPUT CODES é LOCATION OPERAT'IZSJNJ[CT!E);DRESS é Oc;o:;g;lgzs NOTES
]
I / !
T B B /
T B B 021392 | 4 | | 5101 2107 / if char) O
I S I [ ER ER I ST (N 1191/ ac =0
N R L 14| 1 1:p030100 0] ;
L)1 L s |y 1xdijoro0l0 !’ input loc_symbol ;
L L 26 ] o | inlorstol2 |’
[N OO O I 1347 4 1e!01h151§ / last char
N B L pgs t g | 180y ly5y7 1/
T S I N I LA I ]t!Ol o2 1/
T T S T gt to g 11 :S!OI 51042 1/
Lo | 4 P ML L | |t301 31612 1/ if last char = It
T T Lz 44 1e10 5219 ! - ac =0
T B L2 |1 1plor010] ol /IA
Pt % N $og4 | 11X igO 1010 0 / input instruction
I S A L ge s 11 | Inl Q510127
I Ly de L 11 fujor21li8 |/
Ll L1 [T K L !b!Ol5|2lO !
T T - #4831 | leOLi5i8 last )i char
R B L et 1 Inlotsiziol’
I I R Lsqo g 1o ymjpOlySP 17 ~
I I I Lasp |1 ] defoiblsE ! *
YT O [ LI N :s!Olhl"i?’ ,
T B L s e} ] ogtj0216 3l
I L s Ly sjorsiogelf _ |
I R Lds s Lo 1 aejor215:7)/ if Jith char = "x!
L1 ; Lt [T CX 1u!01216!3/ ‘g
L1l (547 1[1b£0|5l2!6/
I R L tsge |y g 1yjo 1311 ]817 seb vib
T LAs 9 ]y Ib!OISIZIO/
Lol Lt 10§ 1 | Ie!O!hléJO/
1| | Ly [ 1] h %o 51210}/ Lith char = "Q"
T lgeqz ] 1] w3101 /
L1 NIRTHEE LY AR e U
FORM LP-12

PRINTED IN US.A.

Royal McBee Corporﬁ%i'on X
DATA PROCESSING DIV, /

PORT CHESTER, NEW YOR

CARRIAGE RETURN

CONDITIONAL 5TOP CODE



LEP.20 CODING SHEET
FREPARED FOR: PAGE  OF | )
LGP~30 USERS! ORGANIZATION - POOL 7 /11
JOB NO. PROCRAM NO. PROGKAM PREPARED BY: PROGRAM CHECKED BY: DATE,
H2-120 James N, Orton POOL Review 2/5/60 ]
PROLM: SYMBOLIC ASSEMBLY PROGRAM for the LGP-30 COMPUTER LGPSAP e |
PROGRAM INPUT CODES é LOCATION opsRAr‘r:SJRLiCﬂi:mess é SoNTENTS NOTES “::
_-'-'—-———-—————..._..___..._...1 I
TN T Y B L i
b1 ; | /
TN B T ouzeo | g1 13013114817 set vla
T Y o by g lb!OlSIZJQ /
L Cpogel gy 18061 1F
(R T O pdo3 |yt 11013110 /
T T B I f ot |y i 18101510124/ _
RN fogs i d 114013101717 it wd = 800t(6-bit), @
A [ oge | 4 4 10043130}/
N S B o g7} | 1blogh 642 / ~
MBI BRI (40 g8 4] thoml;é / kloc = 800t (L-bit).
PRI NN I T B g o |t w03 1hi!
T I B L 10| 4 ] 150151210 ’\ st.ore command
PR N LN LI B |ngoﬂl|613 / .
I A I A L tige | 11 1e[04510017 0000 *
U O T B R L T Jhgoislllé / j
Ll NI IR N R EA Y §
| Ll L5 |1 1w011,0191 input address symbol Jt
T I L 1as )y 1 18015401217 y
TN Y S I LI B 1 K U R / if =0 ﬁb
O N S B I L L 1| iu].Ol'illIB /! ve 1
T N Lye |1l ibjojsleolf
T SR p2 2 Lo 1 ognjojs |22}/
IR R L dz g by |y m0i530917 - o
AT B AT ST bits 1-9 [uakmp1f] 53
T B O (12 ) g | 10015231/ cosl
L4 | Lgzde 41 yajolsiatal’
I Lzgs | o1 1301312161/
I R | gz qe |y yx)by64316[3]/ Lasyt + v/
I I R L1237 11 181015120}/
Ll s a1 leol 33181/
e b pqze Ll 1s)0) 50521/ '
I INENLE W ETIEN T i wd = 1zsyt(r)
I A T O I | g3 4v b g1 twol 33i81/

DATA PROCESSING DIV,

FRINTED IN U.S.A. PORT CHESTER, NEW YORK == CONDITIONAL STOP CODE

FORM LP-10 Royal McBee Corporati & CARRIAGE KETURN
{ f? o/



T LGP-30 CODING SHEET

preRED for LGP - 30 USFRS! ORGANIZATION - POOL ¥ n
JOB NO. PROGRAM NO. PROGRAM PREPARED BY: PROGRAM CHECKED BY: DATE
‘ H2-120 James N, Orton POOL Review 2/5/60
FROMEM: SYI'BOLIC ASSEMBLY PROGRAM for the LGP-30 COMPUTER LGPSAP e
PROGRAM INPUT CODES é LOCATION OPERAT"ZSJ“iC“AO:DRESS é oCFOX'JSZJE?s NOTES
L1 ; A
T T Y I /
Lt 0312} 3y Joyolsy2r3tf
N O I [N EN B la;0i5;112 /
I A ENERLE A, 1\10131315’
) BRI B L s |y ixp 1613161317 [lzsva + r/
' I T I T tpge Ly 1 iy ]oi51116 d addr (wkloc)=1zsya (r)
TN N N ST SO0 BTN I LI A N RN KoYV I A2
N S R Lyt 4t o153t/
I I TS S TEREIEA s
Lo Lol )t w03l
PN T Y g by axp g6|3|6|3 / [1zsyt + 1/ :
T O T GO I B LT T .
’ BN B Lt |b50151213 /iy if 1zsyt(x) )0
L L gs ] 1) 21015101317
I R Loasgs ot e folstaislf r = (r+l)nod nmax
T S T Lpede |11 f]oi3y23ys
| % | p |14 47 | 1;;[10!11910!0 i undefined symbol, /
P N O | s 12 | | |x}20401010]"
BT O I [ KA LA IXIP§1¢11010 / u
o)) Lts o 1 1x42/010,01017 ¢
.1;!1;: L lllbg01512|7’|, ‘
I Lgs gzl g 1 ¢ ho5 1361/ wkloc = 9qqqqqqq
I MRLNER I B AT TN R §
T [N I I 1b1015|210 / f
[ BN R L s g5 0y | 1m0151043 1/ |
T ICH O IR o] W TR
| - | L 4547 14 1 1u§01h1310 / forbt (ud)
T N B L 1sge | 1 yxfr 105 06[3(/
N S T 1549 1 1 axjugOIO:Sll /X binz(wd) (PIR 10.))
. T B L e gof 1) 1yi0154116 / .o caddr(ukloc)
IR B B B U Iugollul!? /
T T T T [ g6 42 ¢ 11 lc!OIS 11494/ hex constant ac = 0
IR L Jjed it | 1xlolologofof’
FORM Lp-12 Royal McBee Corporati CAKRIAGE RETURN
PRINTED IN US.A, Pg::':}'::gl’iissr«ll:g ngK (‘.2%3 ! == CONDITIONAL STOP CODE



LGP-30 CODING SHEET
prepssn foR LGP-30 USERS! ORGANIZATION - POOL "% n
JOB NO. PROGRAM NO. FRCGRAM PREPARED BY: PROGRAM CHECKED BY: DATE
H2-120 James N, Orton POOL Review 2/5/60
FROS M SYMBOLIC ASSEMBLY PROGRAM for the LGP-30 COMPUTER LGPSAP e
PROGRAM INPUT CODES é LOCATION oPERAT'Ir;:rRLic”:sDRESS é OS:O:;S?;;:S NOTES
N :T N l
T T I I / :
L Objogo |y 1x14401 01010/ input first half f
T I T Lo by f w08 lydid / 5
AR R Loz |y w0y ly3,01 to li=bit,
R B L 1o | gt 1m0y 504k |7 at 15
AR R BEUES S AL LR R 2 K eeiklog
SR N A L1005 1 1 %0000’
TR I B oo s |y L ox i!O 1 0,040 |7 input second half
T I T I Lo g7 | j o1 1r§0|h1511/
IR BRI Lo ge {1 ] w03, 07 to Li=hit
by pgodel oy gm0y 50y 51/ at 31
O I pigof 1| tajoy 51y 67| +_wikloc
T A N N B U |h40151116/ ...ukloc ‘
Ll cogrp | gy g0y 53517
IS B A L g3l | 18015403}/
T N L p 14yt |h10 511 5]7 cploc = crloe—t1
N T W B LI B Isgoﬁilll’
T L L A It%OIhElIB/
DU T B L7y 4 jufolop 35s ! if crloc ) lzsyt
R N I LN LN B -1 N T :
I A (e fo ] gvjorhieyal’ '
O B Lzl 1b!O]5[l[6/ .
N T S B pde g 1xhi6 13163 / c(ukloe)...crloc
T I [ LA I lb!0151115’\
A S L4292 L Ixjr]0j610407 1 3. print tah _sp
T O Loz le Loy 10y 0]31013]/ brloc, c(crloc), sp !
N N T P qz45 1 4 1 |b£0|5!115/ j
I I R N L dzge | oy ysyop g2la]/ !
I S L2 g7} g 101012, 1Ly’ if crloc is flag |
A S O B L1218 | | Ixiz %OIOI 013!/ prog stop easiares ‘
i |- 12191 1 1 ju | 0{0, 00}/ start comp for next
T O W W AN LU | Cl1015!2 181/ L-bit ¢onv rtn, word at 31 |
Ll ERER U BRI B ER A K Lb wd = 0
FORM LP-10 Royal McBee Corporati M CARRIAGE KETURN
FRINTED IN U.S.A. ,,f;‘:ﬁ:ﬁ?ﬁfsi’,’:j 8:;,(\;8% / = CONDITIONAL STOP CODE



i LoP-30 CUUING amcict
PREFARED FOFR; — o { fAGE OF
LGP-30 USERS! ORGANIZATION - POOL 10 /11
JOB NO, PROGRAM NO. PROGPAM 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 ! B
o INSTRUCTION & CONTENTS OTES
PROGRAM INPUT COGES 8 LOCATION S { ——— g OF ADDRESS N B
: |
T R O I I /
' !
T I I / ;
T U Obgz g2 {4y [b!OIS (016 1/ J‘
P ! L1 1 L4313 | ¢ lh%OIS 1149 1/ ), into counter ‘
|
R A L1t ] 11 151015 10,7 ;
TR AR Lo | o1 imogs 30 /X inithalize mask bits 26-9
RO U Y { 13ge £ ] 1bl0j5 4218}/
| ! o1 {43 17 | | [e%O|5 1310 / kth Li=hit char k=),3,2 1
M N sl 1aloil 12194l —
¢ AY
T T oy thms 1219 171 |
SR B R Lt ot 11 b0 218 ts
T B N B 1t 1 1) Imj0y5 1015 ¥ position next )=bit char
IO B ({7421 | | 1hlo) 5218 !
443 0 ol/
T I A it L1 1D) 1 513] T
T R L4 ge |1y ynj05 048 / 1eft . set mask for next
I A A g1 1yt 1hjoy 51310 1/
NI N I sl lb301511i9 /
I S S O N e gy 1 tajog 5o Y
‘ ' / - , ctr by 1
R OO T NS W Lasia b L 1hi0) 51019 increase ctr by ;
RN R RN R R BN if ctr negative |
I B { s fo 4§ 4bJO} 5249 7]
I sy g L lxqul6p (613 / exit
I B L5z b1 azjol1lnis /

._,lO_L.Q,LO_{_Q.LQJ_T! Q 15 43 '17|ml mln]iwlmlml o} / g
I S B L s 1+ lotoy ey gigie |/ f
I N B L1515 {01010 10j010171g |7 I
[ |L [ L5 1 lwlwiw Iw!wi wlwfq /

T S L1517 OIO!OAO!OJOILLLQ /
Lty i1y | g5 g2 |0y wuywywyslg 17
T I T | 1547 10,21010101 0,010 /
R R Lt 10 10111 wiwja 3171 g /

do B 161! 'OllllLO!hIMSif"

N B | 1612 81010ig50101010’
L1 L1612 1 x1=z131210f0 ]/
FORM L7-12 Royal McBee Corporation CARRIAGE RETURN

FRINTED IN US.A.

DATA PROCESSING DIV,
PORT CHESTER, NEW YORK

@ / = CONDITIONAL STOP CODE



LGP-30 CODING SHEET
FREPARED FOR 1GP-30 USERS! ORGANIZATION - POOL " 7F11
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 LOGATION OFEKAT:giR”iCT’i;%B—S’— é OCFO:gg’;gS NOTES
L1 L: R
MR N L
TN N O W 04510 39 | ls!OlOlOlO’
0101010101012 L 10 }! thlOlO!OiOiOIO/
TN T O N I | 10 12 O;OlOlO§O|OiQ2/
TR B B L 103 | 1 Ixlajolool1}’
31 001 0|0} 0 043 [T I 01010!0! 1404010} "
I I B L 1o l2doto0tootaol’
T B g0 16 twiw by | wlwhe 1 87 minus b at 30
SN N I Lo | 1 dxizoog a5t
IR 10 48 4 | ZXIZQOIO!OHL"
TR B B B Lo o] 4 ixlzyoihi00lf
T A dewo )y 1053l final 10¢ plus 1
AR R g ixyz 800 %
N O B L A IX1Z!SI61010/
T B U B L4 3|1 txizloizlié3)’
I L g s f g 1x]210101040 /
TN O B Lopogs |y ¢xs 10101010 /
T I L1t at} 1 Ixiz10101010 /
R B L7 |1 ixlzlolofotol!
T I Ly ge | g txyzlotoyolol’ o
T 131 Ixizjotololo X
R N Y L4219 1 lxm;ololozo /
I S B L 2oy Iximjolotololf
401 0100101011 L2 loisik 21k ialf]f Sell
N B A L 2] ) x120000,01 L
O B g2 15| 1 1% 20]0]0l0 !
TN O | 2.i5 lilz%OlSill‘)/
I L d2qe 1 1 120315}/
} 0 010]0101011 | 1217 laqigltalal aalg /
B S L gz ge )y 1%1 %01 000}/
PRI A R L g2 e | | Ix]12)0]1 900 /
T B 1310 11x1z;0|0}01o’
Lot a1y L 3ty ogxiz10l00f0ff
FORM LP-10 Royal CARRIAGE RETURN

PRINTED IN US.A.

DATA PROCESSING DIV.

PORT CHESTER, NEW YORK

McBee Corporatio, &
< ft > /

== CONDITIONAL $TOP CODE




