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"LGPSAP
SYMBOLIC ASSEMBLY PROGRAM FOR THE LGP-30 COMPUTER

James N, Orton, Royal lMcBee 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 80Oxmmmm
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. 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
manually or from the tape):

1. Tke 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 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 DESCRIFTION: SAMPLE INPUT AND OUTPUT

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, -2m
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SAMPLE ASSEMBLY

Double spacing was used on the second pass,

Flexouriter settings: Margin 6, Tabs 12, 16, 22, 32.

Notes
.0000700 (see below)
pl (First Pass)
;000110001 1
talphat b1 betat bring beta
ht gamma ! store into gamma
xp! 0000!
xi! 0C00!
betat xu! 63631 exit 3
11x? 30891 ql72!t ma.sk
Al 1 1 at q-29
71 1
ldelta! ut delta? variable connector
1c21 © xzt . 0001t
theta! al/m gamma. ! 3
Int? t ! counter
izax? ! 11qg2?
tend!!? 1
p2 (Second Pass)
_ - [Bymbolic Codel - [Decimal Codel _
ocy? Op.! (Adary [Loc., Op., Addr;  [Comments]
lalpha! b? beta! 1,000 bLook bring beta 1,3
h? gamma ! /u L4001 ,qqqqqqqq store into gamma 2
xp! 00001 4,002 pOQCOO L
xi?t 00001 1,003 310000 h
foeta ! xut! 6363 Lool 6363 exit 3,4
1x1? 30891 ql72!? 1,005 ,3089q172  mask 5
ty! ! ! ' L006 z000O0 at g-29 7
z1 ! 1,007 =0000
'delta! u!l delta! L008 ul;008 variable connector
1c21 xz! o001 1,009 =z0001 6
tbeta! at " gamma!/u 4010 ,qqqqqqaq 2
Int ! ! Lo11 zOOQO counter 7
1y zqxt ! 11q2!? 012 ,000011q2 ' 5

-3
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Outputs: 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 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.

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 coding), JInstructions which
have a symbolic location are input in four-words: (a) an initial zero--'wo:rde
(©) "the symbolic location, (c) the command, and (d) the address,veach 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 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 accumlator bits 26.- 31;
only the tab will accomplish this, using 6-bit input on a standard Flexowrlte?).
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.

IEnd-of-program symbol, The symbol "end," preceded by one and f911owed 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 alphamumeric 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 ete. are not considered by the assembler as characters.

The symbols "TEIMP" and "temp" are indistinguishable as are "()" and 90, " or "¢
and "+. 1

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

-
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"hase nunber! of the addresses, i.e. the number from which the addresses (as
distinguished from the 1ocations) are numbered, In the present example, with
reference address = 000, the address "beta" = 100l;, If the reference address
were 0000, the address "beta" would be 000, In either case, the program itself
is stored starting at LOOO.

2. Undefined symbols, The symbol "gamma' is tundefined" in the sense that it
does Tot appear in the "location! column, and hence no mmeric address can be
associated with it. In such cases "/u" is printed following the symbol, and the
easily recognized hex pattern "qqaqqqqq" is stored in the given memory location.

3. Hultiply-defined symbols. The symbol "beta" is used to represent two
different Tocations (1ines § 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 line 1 of the "p2" printout; rather than 1,010,

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 "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 Li-bit by LGPSAP. Leading zeros
are not required for either half of the word, Thus:

,3089q172 is input from tape as 30891ql72?

,0009g172 can be input as 91g172!
,00000002 can be input as 121
,L0000000 can be input as Looor %,

6. Instruction-form constants may be input, as for PIR, in the form xztAAAAY,

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 lL~bit input, type manually .OCOAAAA, where AAAA is the start £i11
location of the assembly subroutine LS. Depress START COMP lever on Flexowriter.

3. Depress 6-bit_input button,

L. %ift VAN 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 miltiply-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 rass 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 GONMP.,

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 1,763 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
chaage its "v" load instruction to load the tape at 5000, This illustrates the
purpese 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:

Dufing the first pass, the Flexowriter types out indications of the following
errors:

Flexowriter
Cutput : Error Remedy

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

gttt ) 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

4.
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SYMBOL TABLE: " |

Tracks 18-63 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 10,4 (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 1list of
the changes required in program 21.0 to obtain D3 is included below. Following
this is the assembly of LS in ILGPSAP 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
maxirmum 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 mimute,
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 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.

-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 2) 53,

where the symbol is to be stored in the Rth line of théltable. 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 3¢ MPLR) mod 2° at 29
M 1A21 Bits S - 8-»Bits 21 - 29
B NMXML Extract Bits 21 - 29

LS15 H R : and store -

The locations referred to contain the following:

WD the current symbol

1A21 XZ 01,00 1at 21
ML XZ 0763 mifk
MPLRX ,5K2 1KGF at 30

In other words, the equation for the "random number" function could be expressed as
< o =217
R = Integer - EKS X 511) mod 239:x 2 el
. < J .
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~
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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 lL-bit characters
LGSYT Address of a line in the symbol table
LISPT Last location +1
LZSYA First location of the symbol-address table
LZSYA(R) Rth line of symbol-address table
LZSYT First location of the symbol table -~ 1
LZSYT(R) Rth line of symbol table
MOD Modifier
MPLR Multiplier for computing random address (=511)
NEGWD Negative word (=wwwwwwwq)
NMXML Number of lines in the symbol table - 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

~s

Greater than

ale
-

Multiplied by

e Exponent



.....

5

START

D-Ms é-bit Stavbiie location
] X aw b be.
”‘fuf of gs:“)e.mbltd-

oa16

Convert STLOC \
+ 4-bit.

m{  Bindrise’
charaders / ¢

"\ StLee

(PIR 10.4)

0025
_ mod ‘Gl'el” -

1P sTLoc < LLsp)

STLOC - 4,
pd OR sTLeC » LasY T

B — CRLOC

INPUT
Second word
—>MaD |

‘}“": LS* &2 0 2 AC
Assembly “out f & ‘ wels ¥ wholize . )
LLorts lt e eed,  chuac s oo L
LRSYT= fist loc Cspubel duble) =1 K,
/ | Mob s YCTR |
FoRBT(MoD) uma(m» b>s B

ERRIR STWPAS
- 005? ’

ﬁssemblj oud of Bouut‘s

. m‘ i L o, e

L

0057

ools2

SYTR,‘ syuhi-aJlrcss Counter |
S s index for [ies of symbol tabla

.. Wy ee—

PRINT |
R, "st?

Capa o" S ol
ety o

table

At EREASS MRS meaEn

wmap AR T Owenn  ———

7Ls) ] nNeawd oY) /CiE s <nmxmd, )
G  SHl»s P\ B Lse S
o ‘ 3’ 0) ‘) lﬂ,"MﬁM%l

of uwigue anoh

-
Loop 0 stere a word < 0 wm eve»a

NAXMA = (# lives in sywbol table) =4 = 544

LE‘SYf s Adda C Lst live of' samlu' 'hbk)

100

, INPUT™
Lol First wod of lis,
lege shift L.,
Brtmed last &bt ckar‘
| = wD |

\

Page 10

live of cyubel table

No Tocation
s ywbel

Hus far processed

10

./ __IN FTJ )

, f Lopuk 2ud word of \ ,
wp >°~’ " biue, le{t sh’{t 1, Y.
LS9 _/  \ exhaskbki-30 f
é \ WD . ;‘,"’.

=5 Tt ey

e



(1)

Tuput ™ 012
q %{ &‘Zr““r LE WD = "END, N .r__?.-.____
B G @

TR 6

- Updat b
.m:a’% instruchon. T Fass Z. FCouni’iT’w °!
2338 23> S
s |Bik -7 {@DempLR
@H"t : i'iﬂnM‘&, P paed {‘gso}_,,; /Z—S\}‘ 3
-/ NI hES (85
S:‘fw.ii.:a. Nalile Fu“ Ra thlM\ address h#&@% | - 3 _——
(W sywbol-inble R line of s,...eot-uce_
R & NMXMI Wore szubol awd address cetrﬁyoml«hg t
wbof,
LBSYA® fet loc ( SYmbo' -addicss fatés)
Y]
Pt e e I nertud
: frabyvy

) o
SE wi o LasyTER)Y PO - ,
s{ (R3) wod 842 - R Js’ L5 . pet Vol sSYcTRIL |/
LS8 B J.&;Bﬁa‘ P\e,m,z s,a g\ / ‘,: —:’SVc‘[f{ ‘

R™ line a‘ acaupied b RY far. l‘"‘“‘ é’“”“"’"‘ adh Updos wb@"'aﬂ'jﬂ“ -
d‘ﬁem Suwbol. :l‘fumf i 022* "'ii“““’b A ?Cauufl

hptj 'MJ"‘ »@\mma
o [ SW RESTART PRoG TAPE
[Print_cx, tpes enl-(32°, L) &

£ AT SRD WolkP.
S START Comp (oq)

L OINPUT

nest wont, left |
Pl sl ft 1, extiack e

last 6-b(t chap
Locahon SYN‘Q'

TuPuT word, left shift 4,
_” W-Dt
Exctiack last &-bit .-.aﬂ

LE Last chare
Lsiikﬂ. Yy

Na lounon swbol

2 o . 027
(1E last char = "X /1S ! /1o
\T¢ Ls16
Hev constunt

‘1us-hw}\on or

deciwa| coustrk -

10248 - 93 0300
Last foan €-bit If 4tk chrWDYs“X5)
1 clars (AQ) 5w, e vie,
s (h)-2wd e b.t) ~% 4&a ckar

o LS4z
Sywmbslic

Address absolutes
Page 11




0305 0310

LS,k W adgT(ens, AN e
iy Bﬁgﬁ?’{:@ bt n S‘,{-M )z?"‘"‘x i Charn Cwd) — | ';5 &

=D wrioc. T2 LSLS‘F"\/ “ww bifs §=18 of | =

.&Pru“
’l’, En 1':“
“ 800tY jastruchion Qi 'g’"“

Slore .ok o844

/_2114_..,“ ...,,,,,,,,‘ o317

: 0

O\ JoSaal L aner NP

41328 ; : mptd’ 3d wm wh = ?ﬁ £2£

s %\0? WD L» L9 1‘7 et
P :H EX |

Suitch
o8 [ 03 i 0326

faits 19 fCwbenrg) 1 wpe LESYTCR), N
mek 21°% - R LESYAC) =9 Addr(wkied), I

oW

14

sl %‘ufegs : ac'r:t‘ ] ”E LS'L’I
Symbalic rhre addvess carm»fm'wi"'“{-’b
o PR, sy bot )
2336 0.3,4
”/WL Ty, M&'NMMM“ oy it L YO 7

. £ Y . o TN,

joust S s oy TR oy f ,r'“”"‘é“’**

SR RCAL FESIEES w«}v RIS TA T e Rt
“ i b* ué‘é '~'s

.~ i ",;M b 3 i v'tay,:' ! A ot
"‘-";: mww'm%ﬂh‘*‘"' 244 1 “""%; wie LDQ
4

s J ! & wbﬂx
U3 350 “undetined " B

‘W‘M—r
5 036Q..
i ';‘m,,..? L bt s e 2 s ooy 24 .&‘m
! r\‘« LS A Wb b e

¢ 18 v i*!ﬁm#w) ’w & Y sl
ne 3 B f""}) Mrﬁwm.w;; Sﬂ@ L84y
'M A 2. ‘\.,ﬂ AT . ‘cv MW”"
Address (PTHR IeY SteE absebide
abssiute : :
w\ adfvesys
e
P . ».Jh‘id ‘l; '3 M\J‘i«
0352 [T e ey o
DAL AN

"
W FoRaTOy N (WD > b S-Ig) '
,Z":“ AT wod gud X T biky ”w‘f“?@w';,“ﬁ mELoc) f—%{‘.{,wm g el “*’q\
: »-";,", <m - \ .: ‘ é’? & SN, Wmm& "wm‘v&‘m!u Mmmuw:rm;‘ e

#
R

,.,4‘

Hex Zud wod of lua.s >4 Shoe st half o 3rd wors of beer
cunstouls 15t half of constoats Can R secamd hotl, o} s baeA

oLor QLo
f N

AN ForRAT (WD) REET (.S
& TN b 63T i | 1y

T RS S
Sore 2ud ol of
Cmsbed

Page 12



s s Ghla

.,
. S a3,

e Y S

IF cRLC 3 L2syT,t )3agu%¢-1. | R

Ll O L
° Lsq R
Y | u . g
o Wt of bovuds ¢ asyuanbh, e Beve, g v *
‘Mb s3wb‘1‘ - f“bi“' \* Ct“;h',.h'ﬁﬂfd C{} A’fd(l g{;gafﬂ
G ke austast

V.m.‘. OO =3 LR RLOG T E ‘

- RN

o422

- v

kY
D3 ) : 22y
MoDiflen Maoa, Lump \g *"‘%““‘ . -
[ " S T VPR SN A g
PRIMT  Tuib, 3¢ h— QB IR e man ¢ STeF
# ‘ .
.

:ph. -4 A RIS % PR
CRUOC, 5S¢, DCCRLULY, b ® & LEdd ;»"{ ﬂ 3 § o

- . s
- P

. .
o oy gAY y
WORYIVA ST a1 30T Mt s

- il

O“*F\d- é{l’ﬂ?’u\%\ ntgy b

4
Ximg s . 1 & {
R R N IR L Lod v
~
e '3 iﬂ?ﬁ"ﬂ‘ R R TL RSO AN 5‘:}»

R

i e aunewbive.
f Y
i ciealred

b - An e e ST e am o, e ¢
B e e S o A A i £ 8 T B



LGP-30 USERSY ORGANIZATION - POG.

Coding for assembly Routine (LGPSAP and Decimal’

(Application of LGPSAI Assemblet to a tape containing
the LGPSAP program punched in LGPSiP-type coding )
8 ‘
assemrly relative %o 0000, Lloeded at 300C

el apt 1800t 3000 piboo tirst pess. o.r-
x570000° 3001 £O0OCD

350 O 2002 p3300 P

x2°000G° 3003 70000

XprOHAO° 200% p0S0O 1

xz 00008 3005 20000

xp?1800? 3006 p1500 ol

x2°0000° ;ggg 20000

(4 vl c0519 ac » 0

0000 3009 pROoO

b Rkl 3010 30000 irput starting loce

b 4 #ici Al 3021 rxoLSY

u’forhet 3012 uoh3o stloc = fordt(stloc)
- xx%0063° 3013 x0063

25005 3004 wOOSL binarize rtn {PIR 10.4)
h'stine? 3015 hoS1h stloc = dinz(astloc)
8%21sp1"? 3016 20510

1 1 7 3007 ¢003 {r stloc { 1ispl
bestloc! 3018 boSik

8’ 1nsyt® 3019 s0511

th 12" 3080 0022

u'leh® 3022 w0035 or atlec ge iseyw
182" gt 0! 3022 BOS1L

8'1529° 3083 80503

a%crloc? - 302h <0515 exloe o ptloe « X, 8¢ = O

*GO00° 3025 pOOOO

#£900009 3026 410000 ingrit. modifier

= Prat’ 3027 zOLS5L

alforet’ 3028 udl30 fort{mod)

Ze*00635° 3029 0063

0051 ° 3050 wl053 ,

hmag® 3031 hOS17 dinz(mod }

e'gyety” 3052 ¢0518 Syct® » mod

c's? 3033 cO52h 8w L

a'lss® 303k wooho

1k xp Y1600 3035 plsod ot of bounde.  oF
xs°3500°0 3035 20000

XpEI500° 3037 p3500 ®

x50 ON00° 30%8 0000

1HEOEIN® 3039 pos0 b

X500 3050 g000D

25t 0305° 3051 eN0sS arTor stop S :
* 155 5 1600° 3652 plE0O gyshbol tuble fell.  «r
*2°0030° LB el

*p'6i100° zohk plasn ®

%3°0000° ehs  ennnD
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LGP-30 USERS' ORGANIZATION - POOL

%5000 Iehs LRE0D %
=8°00809° S8 ot (An a
E w: pplication

;m"ﬁ@&?" . S008 cooed erzer step 6 of LGPSAP Asssmbler

%C«Z?% Aot ,yi;vg U"m to a tape containing
moo ) ,,&:‘@ &”.}; the LGPSAP program
yum . S8 5053 punched in LGPSAP-
?Qﬂ%mvs%sv .fg.%;! t?&c‘a type ocoding)

Ga 207 nigg 1z8yt.8 = negd

bigs 300 TesT
a°1az9° ’Jﬁfﬁ 8283
hig? Z ‘,o EL@:‘J Bm8$ )

u'1cs? ,«&,9 U.m if o lo mmml

2,9 -y e,
cia ,,ﬁu.’é @.-".@;;;; 0a0

x2°C0C0° 2O 2058 ;

s }'l"lk é;,;;g 16t wa of line
e:m%vx" 53.,0;3 cBIS3 1est 6 char
e W-ﬁl 3"1!‘? Q@’:g

a%:a sms 8200

3?4:?9 “ﬂ’” ifwvd gr O

g&’a wm ec @ 0

30y 19s7d voo WA Gt 30

fw 2 vm"’“ if wd o “end®,
Bﬂf” y t;mf}

3003 cﬁf% . gyatT - mod ¢ erlos
Bﬁ:.,.a'? m‘.ﬁ cee £188

oo, &:f‘:;:-} Bagdédld

20 T2
B&a‘%m" ifo gr mmm)



D’
. n!r@m'

AR by

et rmal?

Lottt A8 L

2 lnugt
ylm&;v
¥31£§?. '%l
t'w&z?
uflefx’

V31280 fud?
11782 xh'6363"
blizgya’

s"z&"

yiis2e"

b9 grake?
!Wm mt%!
u' i
9375 0 1eayt®
a's?

y'laa&n'

B upe?
'L%:@Mm'%.
¢ iaiin?

8% irig?

1 1 Wﬂ*«“
9258y 00

ef 2t

& )Y
iR,
Ualethig?

8° ey

ho%a®

¥R 30000
e tre D
bk e

s N0

8 33" 40 20000
o ARG

’.a.""’” ﬁ“m'!@'
SR o
spELIN00
O

AP IOG0°

x5 G000

%P E00°
®2°6200°

=t 50020

LGP-30 USERS3! ORGANIZATION - POCL
Coding for Assembly Routine (LGPSAP and Decimal)

3335
3136
5137
3338
3350
22090
ki3 15§
3k
B3 ?
3
b5
6
Baby
3148
3342
Lz
315
b tic]
32

BAEY
3159

mn
325
Jam
S8

LB

E‘if‘é?ﬁ@
TAGN

(wd*mplr)mod 2030 mzsa
bits 0-8 to 2129

21-29
eve T Yendim cdir modifiex

[insyt + 5/
1f 2zeyt.r 18 O,

vy, = wd,

lesya. r » syoiy,

{1zayt & ¥/
iftwd ue mh

re(re lksinmex,
mﬁm-&m@ﬁm

LI I §

oyoty @ gyetyr ¢ 1
soconi pasd. e
¥
or

oy 8. restart tepe



91011% %0
100000
ndiConno
020300
higo
e R it it
e’Sup?
COC‘ w—v::?ﬂ
ﬁ“l{\ 300
cﬂ '~-:~w)°
a@“%w’
b?°0f&43“
nﬂla.. -
o Rhzad
o' ez ?
29101300 -
0°032z°
£°10049
"20din%e’ Qrp?
mﬂmﬁ
122%00gn0
noloione
u®lciin3’
YIOALCR0 %erg?
9302303 %0 3x®
ho%:ar
n%iof’
Qlufint
0%ahreng?
pAS Foi kPl
sl Faniteiidd
%3033
wnlinlide?
93AnR B D oGvan°
prad Fid iy
b°m&°

0%
hoeg?
wlioin?
10300 Igvin?
prad b tLbs
830197k 0;40
0%65 {0
fIacage
0920500
AR TV i
0AaR30
QETRO e
B% g0
Qe loi¥y°
%1033 "B oA
"%118°
0z’
h%ieg?

Codin~ Tor Aoc "mly Routine (LGPSAP and Decimal)

097
ﬁa«*’ i.
T, Aoy
J«v

5500
3300
3313,
3307

LGP-30 USERSt

ORGAHTZATION - POOL
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LM 30 USERSY ORGANIZATLION - pPOOL
codiny for Ascombly Routine (LGPSAP and Decimal)

RO ek oAl
AR K eYint o 335 Anmad cfiucno pulol
ib Fatihi ol YE36
EA Ve irad ISR i Q
S1orh 0 1okt gl ve 1,
g Eon B TN ¢
viate v_m* L0
i rexbedd BN
032y’ )
14 8 3 » .
? x::g‘m?lo X Leto R-Ofuiiminlusa 8030
I35y roe I

QU Lom H

AR Tavizatd

. Tav Do bhi Al G LT
0%r

1A Fav gL

0% 300 0x?

#9025 A TR © 3orytew,

wlinigot

R v o 35

o3ooya? SEOS oL

¥?iadge’ S5 rOFES

Pl T 5 63630 INEG LD [ioma o wf

¥luidae?

® 007"
P20l et

o’ Raoyi’

yoloR 600

"1025€ 97006365
©°20353"

¥aZ5 o2ar{len) o dogyo.r

[ioye o of

i lnoyter o O
Pe{poiked mox
L0203 0 1900" LN Ul vnlofinsd ayaod. [/
#3PQI00° Sy o

mhsone
W) 0 Qm{b °

Q

U0 o eomrrrea
BRI M %G0
%2030

il ropeekd
wlLoody?

b coar

bk Rl 4e AR
yiuiieg?

Lol Taviedd

B P TR L e X
by M iniaie L]
21000008

blP raneld

A Eoci iy

g S da -t
2asutfna)

vlac{ud)  {FIR 10.5)
voo CQEJ:’(TSZ’L&&&)

beo ctastont ce s 0O
inzet £izot holl
o Labit

Page 18



L(P=30 USERS' ORGANIZATION - POOL
Coding for Assembly Routins ( LGPSAP and Decimal )

n®ial7x® 3503 nd
:;%&%: %;;g? w& ??.lzkloc
0 maregts 5 )
:%i%;g?v f’ig?& 10500 {aput sgcond holf
u:;i'gzarg.° 3%08 uOhs0 to badit
m? 2 . 3409 w0505 at 31
:ﬁ:ﬁm' 3510 0316 4 wkloc
‘l;.:,..;gg' . ?j@‘u h0516 ese WEloE
.wa;;%a axlooe ;2:3.2 BOSLS
Bt alog? i hosns erloe = crtoc
8%t 3}?:3:1' iy - -
et a2 omd
z'x'l-::h' | 37 w0035 if erloc ge 1lruayt
}al?a't:'@ioe' 35&18 0515
y.‘mgm. 319 yokay
LI e siss
b%‘ci'?igc z'm 636%* gk@ gﬁgg e(¥iloc) ... erloc
XTFC500" ' 3493  r06C0 8.
print tad, ep
:x:’ﬂﬁ()}: 3!:*;'«:15 u0303 crioe, c(crloc): sp’
8'fing® 3has &052% 3
| J
:! 1s11' ey woazh if crloc 1o flag
u'lsl® %Eg t?gggg m oo next lngu
o . o for t
ctoxb"m ;'c'&ml' 3830 o0528 b-bit conv rte. word at 3
s m;;%x . 3831 <0529 owd = ¢
e 32 006
boﬁma 3433 HO319 & 1nto counter
b, 2 oot '
: inftiniive ek b
;5:;;;: . g&ﬁg s ‘ bits 269
337 0550 kth 434t char % « 4,
e 556 w59 e
m"a%® T w0705 position neat bebit cher
erda o V5
' da? 300 nRe3 = o
"ok Sl s left &. sat
h:x%mk: 5’{6‘9 050 for s
bldna . GG B05R0
s i s
23 A Ineremal et By X
N procivie s o neeative
I S SRR AT U 3h3L  ¢5363 2xit

Page 19



Coding for Assembly Routine (LGPSAP and Decimal)

LGP-30 USERS!' ORGANIZATION - POOL

" c18a1° "1s8a1
Yl TennrTaanng b
‘candx®ht2ire"
Sprne 0 07%1
*nged P Punaeg
'Wmﬂ a%ﬂ
Pl 2anr Panirey
Im@s 20000000
*radioe® Aems? 170
*B0tan° 130941 560
*80th10800; 51 000"
110" 1803000
e Sar S Q00N

* 1eie 0070000
1a30:® 020
1625220001
°3217x" 240000

$ 16225 220550000 "
*minksewres vl
el5%xgoConst

®cl 00k
¥1021 "52m "0400°
*Llspl’ O firmed?

Y 1nzyt txz 48000
'1zeyexn 55000

'a' e

‘evlia’vis®
Yovib® 'vid?®
Yenurn® 0aee°gaq’
Gk 09

Odgae 3000

*rangic? 00

Y Simpqoe®

702
345
3’{55}3&
3455
The6
207
3k
3
S0
a6y
ki
63
2500
2501
2502
393
2500
2305
3506
307
34508
2559
2330
331
3512
3583
3514
2515
3516
3917
3508
3319
2550
3921
=
3564
3525
3526
3537
3328
359
35350
3352

20116
2 TG,
Neies Sid g
'QQ(‘ Vv "}TQ
2 T RTTRTIG
2E0DNORG
2 nEmamy
SHELEI000
2 Oawnl T
Matats L3
# L2EIG00
IR0
£200
SHGIIN00
» CADDI0R
SS003,
200000
’ 3{} a{”:
»Vsnpnnd
2015
2000%
20%20
0531
eh£00
£5800
20763
2000
2000
24000
gC000
23000
2000
0000
£0000

»OTk21kge
20000
20000
20319
£0354
»Q7000%6Q
0000
0000
3000
e0T00

nimis b ac %20

finel loec plus 1

aymtbl ronol minus 1

5 oxp 11
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LGP~30C USERS? ORGANIZATION « 200

Program Hoo LeL0

SYMBOLIC ASSEMELY PROGRAM FOR 'THE LQP-30 COMPUTE:

| NOTE. ON SUBROUTINE D3

The following changes wmust be mude in the Decimai vemrory Printout
Routine (i!21.0) te obtain 03. the LGPSAP autput routine:

0002 4001
0003 #0108
00cl xcQil3
0005 . Y0225
0006 0204,
0007 4000
00iQ ’ xply 30
0020 w35Q
€026 xpQ30tL
L9 xpO3G0
0300 <y 36%

! Fags 2.



LGP-30 CODING SHEEI

PREPARED FOR: - PAGE OF _
LGP-30 USERS! ORGANIZATION - POOL i/ 11
;JOB NO. PROG!:‘\M NO. 520;;@1‘4 NP'R.EPAOR;‘% g\;} PR%%R&E %é%fg 1g\': DZA?S /60
PROBLEM: TRACK
SYMBOLIC ASSEMBLY PROGRAM for the LGP-30 COMPUTER- LGPSAP _ﬂ
PROGRAM INPUT CODES g LOCATION opsem’x::micni:onsss é Sontents NOTES
— ek OFRATE
I X
IR L
T T O A I L1010 | 1 px o 165010}/ firsp pass Ce Te
T T T I L go i 1y P21 00,0017
I RLNE: |1xm;313|0;o’ D
T O S 1 {0 g3 | | !xlz!OIOIOIO"
I Y O S { g0+ ¢ tx1p] 0610) 0/ 1
N T O | 10 {5 ilxlzgotololo"
I A R | o8 § 1 bx1p] 261010’ CoTs
R T L1047 | | btz o010’
| Laoge |41 ey 053y 9t/ ac=0
P B L e 19| ) lxipjooiololf
N I ¢ frge |y 1x3]0040)07 input starting loc
AN IR B Lol 1 ogepohisntf ‘
I g2 L] 1u!01h13| ol / btloc = forbt (stloc)
NN T I T L 2 ler!01016|3/
A L1t ] 1 i1xjuj0oojsa lf binarize (PIR 10.L)
T | L1rgs Ly 1 1h O 511y Lt/ stloc = binz (stloc)
I Latas |y | 1sp 053100/
L Lty gy 18] 00315/ if stloe (1ispl
I I Lgrge} oy ) gb] oS53 L/
TABRTIRN T LA IS!OISIJ-Il/
T T T P 1249 ] 4 tﬂOIOI?lZ/
Loty pdz g ]y ) 1ey 0013157 or_stloc) lmsyt
L] el ablosi b/
I B L 12431 1 | 18] 0151013}/
T L yzde | 4 ¢ gy 051 / erloc= stloe = 1,200 |
I T | 1245 saxmgo;mqo/
T T I | t2 s | 4 1xjiy 00 dof/ input modifier
VA I L2 g7 4 g |r!0;h;5|1/ ‘
I I R g gzl JuypOly3)0 / forbt (mod)
PRI NI B 1249} | |x|r!O|O,6|3/
N R | 1340 | Ixujo]ol5 )’
L1 L]y g thy o527l binz(mod)
FORM LP-10 Royal McBee Corporatj N carriacE rReTurn
PRINTED IN US.A. ngzfsg;‘gfiz\i slovm( @ ] = CONDITIONAL STOP CODE

4~ Page Number



+

PUEPARED FOR: LGP-30 USERS! ORGANIZATION - POOL "5
JOB NO. PROGRAM NO, PROGRAM PREPARED BY: PROGRAM CHECKED BY: DATE
H2-120 James N, Orton POOL Review 2/5/60
PRODLE: qvynOTT0 ASSEMBLY PROGRAM for the LGP-30 COMPUTER - LGPSAP eAcK
i PROGRAM INFUT C?DES :0;. LOCATION OPERATI";S[:RU‘CH:SDRESS g O%O:gg';;:s NOTES
L1 ; R A
B /
T R B (13 g2 |yt lelol 5118 / syctr = mod
TN IO I IRENES B 103015|2th / s =0
I L pge e w0y Othy9 al
T ! [ 1 3 (5 1 X lpfl | 6;O| o}/ out _of bounds. cr
T I B L1318 |§XIZ!OIOIOIO’
[ T Y I K A IXaD!3I5!0l0/ o)
T { 3ge ) 1%92101040y 0}/
N T B {1319 41X1P10154010’>< b
R TI L g4 10 l}xgz!O;Olqol
S N R ot x;z!0|0|01 5|/ error stop 5 cr"
T I B  feg2 | | 1xipf 36,0} 01 symbol table full
(I I o 1t 13 l IXIZ‘IOICHOO/A
N B Lt | 1 xp1 6140007 5
W N I | q4qs | g 1x2)0 404040}/
T Ly de L 1 1xpih 1510401/ t
TN O L 4417 4 ixlngIOH}O’
I A | g5 18} 1 1x1240 (0101 6] error stop 6
I I LR 1b!o,5,1,1/
N B L asdof | 420152 b/
L1 % [ L_{5 4! | Iv!OlOlSIB /
- 11 L5 12 o1 | ;b!OlMSsé /
R p 1513 ]y ixihy 61316 1 31/ 1zsyt(s) = negwd
I L sqa gy qp|O5R 1N/
B I R L ds s} 1| 1210151033171
b1 g 4l N L lh§0}512lh/ s=s5+1
T B L {517 nznb!0|511|3/
Lty L 1s s ) 1y 1 g0y 2lhlf
[ B A | L1s g2 by !tj‘ololéll’/.
T S N B g de 10 L g | 1u5010;h 1917 if s (nmxml
L1 I WL ic!-0l51119 /
N B | 612} || lcgolmzlu’ s =0
I T T I N L te 3] 4 le10l51391/
FORM LP-12 CARRIAGE RETURN

PRINTED IN US.A.

DATA PROCESSING DIv.

Royal McBee Corpora’;f@
{

PORT CHESTER, NEW YORK

== CONDITIONAL $TOP CODE




LOP-3U COUUING JFER )
PREPARED FOR: PAGE OF
LGP-30 USERS! ORGANIZATION - POOL 3 /11
JOB NO. PROGRAM NO. PROGRAM PREPARED BY: PROGRAM CHECKED BY: DATE
H2-120 James N, Orton POOL Review 2/5/60
PROBLEM: B TRACK
SYMBOLIC ASSEMBLY PROGRAM for the LGP-30 COMPUTER - LGPSAP

PROGRA:ilNPUT copes é LOCATION openArllg:m;CT,ESDasss é CONTENTS NOTES
Ll 4: AR L

I !'l A

Ll OiLge o]y |x]190J04 00}/

N S I Lto1i |1 §x134010400}/ 1st wd of line

N T L1012 4 1 | ln!015|0n2 /

T t 103 ) v | lelothy515 / last 6b char

L Logst 4 | 1elo5iejo]f

T I I Ltogs |11 :s!0!512!0 /

T I | togs L 4 | 1%/0121019]/ if wd) 0

I N I B I Ltz 1 | ibjoihysie]’

T N B L 1o48 | | | tnglllllS / i
B I Lgolet g | 1¢401541(91f ac =0 "
IR R t Lo ]y jxp040,00}/]

L1 1| L1 1 { i ]xgi!O]O 101071/ input location symbol
LUty 1y ¢ pg2 ] )y 1005401217

Lo by bl wslg] jelolhisi3]/

R R popeded gy 110y 52404/ wd_at_ 30

T T T L4 as g lxlu!5¢‘316!3 /.

Ll L a6 ] 1 1x)p01010]0 ¢/

SR L1 7 {4 ix13]0y0 400}/ ext. wd through ac
I N R L1 gs |y | ybjofsg2j0l/

I A ILATEE B =TI AT K

N Lz by )ogslogaee !

Lty 2 qd g | ysp0y 51021/

T Y Lz g2 )y 6j0y 32k i/ - if wd = fend M
R R R L2 )y | w0y 1,29 |/

IR B Lz le | ¢ 1byOf 5118 |/

T I Lizas ] 41 180151117 /

Lt bbby gzged 1 Japasials]’ oty - modt orlse
I I T Y p 1297 L gy jhlog 52 |/ eroflag

N T Y I p g2 48 1 ¢ | ;u!O;Q,I;S /

e by L1249 ] 1 | 1bj0 524k |/

T L 3go] 1} 1a0is5j0s3 ]/

L1t EEN N B 1h30|512lh/___ s=s+1l
FORM LP-10 Roval MC_B@G Corporation X} CARRIAGE RETURN

DATA PROCESSING DIV. /2],

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



FREPARED FOR: 1GP-30 USERS! ORGANIZATION - POOL " T
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 openmlngimim::oaess ; Sontents NOTES
Lt ; Ly g
T A /
I AR o uzge} g 1 bjorsing 3’
T T I TN I 88!01512!11’
I EREN LS BN ,t!o,o.u,zl if s) nmxml
T A | ! LB sl | 1bjoy52y3 071,
L1 ENEN G lniO 1521 2/ (wiitmplr Jmod 2¢30 at 29
4ot I I I LR O S X [N 510191/ bits 0-8 to 21-29
I B | 38} 4 1 1el0s5;1y 3t/ 21-29
I T T I | | L1319 [ f 1h|0454243 v . .v random addr.mod-
X ! / ifier
T i gt g0 gt la!OiS!lIl
TN I LN LI U v (oM e RV I 1 4
I ! N I 0 O O B (o e Y / .
T N I B O Lt ] tabi6 13161317 1A [Lasyt + r/
L L)y Lt el 11 asforaii 6’ if|zsyt(r) (1s 0O,
I B I B poge s g | qufo 35 b/
] | L1t 1e 11 | Ibjoysi2yiolf
TN B L1417 o Ixlnl6 131613 / 1zsyt(r) = wd,
I L 3] 1 | injodgilol’
L] { IR la§015|213/
T B B ML lv[OIl|5|2"
I B L sy Ly | bjogsiusl’
1 | |r | ! [ I 2 lxlh!é 1316 1317 lzsya(r) = syctr,
VI B p s g3l | uyor21 009/
IR B B p s L1y plosnial/l
N B Lds s |y | 1a!01512|3’
T ! g5 fe | 1 | ngIllSI8 /
N I |b§01512l0/
N T B | tsge | 1 yx)s (613161317 Neosyt tn/
N B Lt |y bl 62/ if wd / lzsyt(r)
T oo}y lsgol51012/
PRI B IR L e [} | Jvyo12 012}/
I I B | 692 | | | lb4olf;|213’
11 1| I L o3l 1 1 lay0]5y 03}/
FORM LP-12 >< CARRIAGE RETURN

PRINTED IN US.A.

Royal McBee Corp’orczti?n

PORT CHESTER, NEW YORK

DATA PROCESSING DIV.

)

= CONDITIONAL STOP CODE




LGP-30 CODING SHEE!I

PREPARED FOR:

LGP~30 USERS! ORGANIZATION - POOL "% Tn
JOB NO. PROGRAM NO. PROGRAM PREPARED BY: PROGRAM CHECKED BY: DATE
_ - James N. Orton POOL Review 2/5/60
PROBLEM: SYMBOLIC ASSEMBLY PROGRAM for the LGP-30 COMPUTER ~ LGPSAP TRACK
PROGRAM INPUT CODES g LOCATION OPERAT:ZS;RTCHZ:MESS é SN s NOTES
Lt ; I
N I B /
N T oo ] 4 1 fejoi5iu3l’ r =|(r+l)mod rmax,
U T IO T oy ;alu;0=113|9/
R B L log2 |41 oSk / myltiply-defined sym
SRR B L o |yt lsto5; 03’
NN T T O I [T L I 1h§°|5s2|h’ s=s =1
R A Lots Lo pxp 190101/ /
I B B [ L O IXIZ!0|0|010 /
S T A Lo | 1P| 29,901/ m
IR R p o te} | 1%121010{ 00 /
TN L N B L rolo ]y 1xIp}001 00!/
N O L frgo tg 1431010, 00 An hext wd through ac
T I o | i fpyorsi8lll
I R (ol 1 1atos0o3lf <
I Y T L I Sthl'SllI8 / syctr = syctr + 1
T B Lpge )1 1u]00j63}f
I LN 1XIp51161010 / second pass. CI
N RO L L Ix!z!OIOIOIO /
AN TR O P17 )y 1xlp}3131010 / p
R B L g8 | ¢ 1%42}0[0; 00}/
T Lot Ixip ol 9o/ 2
T p 12101 4 ngosmo;o /
I O Lz Ly lxpy 1465001/ cr
(I O I L1z g2 |y 1%3219,0) 00 /
BRI B {123 | ]x;z!010| 02}/ stop 2. restart tape
N O N C 1020|51119 / .
T N | qzqs |4 1%p1 010100}/ 1st wd of line
!ll;ltl L1218 | ¢ txjiy0 g0jo}/
N I L4247 4 4 ln!OIva o2l’
NN S B L dz g8 | g lh§315|2|0/
T B R B ERLELE le!0|h|515/ last 6b char (
T O O T A L 3o f L] lejol5iq9 /
IR Ll poy o stolsrnol’
FORM LP-10 Royal McBee Corporation CARRIAGE RETURN
PRINTED IN U.S.A, DATA PROCESSING DIV. @ / = CONDITIONAL STOP CODE

PORT CHESTER, NEW YORK




TREPARED FOR: LGP-30 USIRS! ORGANIZATION - POOL “& 1
JOB NO., PROGRAM NO. PROGRAM PREPARED BY: PROGRAM CHECKED BY: DATE
H2-120 James H, Orton POOL Review 2/5/50
PROBLEM: TRACK
SYIBOLIC ASSEI'IBEY PIEOGRAI-I for the LGP-30 COIPUTER IGPSAP
PROGRAM INPUT CODES é LOCATION opsRAT:ZSNmiC”AO:DREss ; oﬁ:oxggggs NOTES
Lt ; L I
T I T I /
T I T 0i2 1342 1 4 | l't!OIQIb.l'? / if char) O
T T L 1343 L1} 1el01 5124917 ac =0
N S I 13 14 {1 IMD!010|0J0/
R A 1 1345 |3 txijoroololf input loc symbol
S I B L1206 | (| tnlo1siol2 ]’
R N A L3l 1 ieloilysis ]! last char
T I I I L3gs b 1 18]0y 5717
I Lo g1 isjor2ghi2 i
T T I A L lS!015I0I2 /
T N Lt gt 1610 31642 47 if last char = el .
I I (g2 0o l03045|l|9 / ac =
R it 3| 1 1xpjoioj0lolf
I N t 1 ge ]y 133105000507 input instruction
T A Lyegs 11 | In} 051012/
T L gede l 1ot lujog2ihi8 |/
L S LA I lb!O|512!O /
T T L1831 1 | lef0fli5l8 / last i char
T T Y L1499 g lh!OISIZIO/
R R Lisfol v | ymjObysR 7
L 11 ; L1 I L le!Olhl5l§ /
N T O g5 121 | ns!OHHE!?/
L1y L ts g2 Ly ) %0216 37
I R L isye | 1y 1sjoy5i042]f ‘
T S N L s s | 1} asjo1ei5y7)/ if lth char = nxh
N L s te ] ) | |u§012I613/
T N 15 17 ;1|b5015|2|6/
Lt L} | Lis s 111 |y y328l/ set vlb
N I I L s 1y 1 Iblosieyolf
T R [ O I le;OlhlélO/
I N I L jep [ ]| [hpisi2 ol/ lith char = uQn
R Lsq2 ) | [u0310,1}/
Ll L el g PP 525/
FORM LP-12 Royal McBee Corporation CARRIAGE RETURN
PRINTED IN U.S.A, DATA PROCESSING DN’@ !/ = CONDITIONAL STOP CODE

PORT CHESTER, NEW YOR




LGP-30 CODING SHEE! ]
AR TO%  1GP-30 USERS! ORGANIZATION - POOL T Tn
JOB NO. PROGRAM NO, PROGRAM PREPARED BY: PROGRAM CHECKED BY: DATE

. H2-120 James N, Orton POOL Review 2/5/60 L
PROSLE: ovMROLTC ASSEMBLY PROGRAM for the LGP-30 COMPUTER LGPSAP racK C

PROGRAM INPUT CODES g LOCATION opsRAr:ZSJmicnisoasss é SonenTs NOTES

| ; N

B I /

TR O T B ou31090 | 4 1 |y013,1148 d set via

T I B L gogr byt lb!OISIQO /

A L]0 |2 suuS;Ouhléll’

R p o3|yt 14013131017

T TN O I U L Is!OGJOI’Z /

AR L ogs {1t 1%]0431017 / if wd = 800t(6-bit),
S Loge ] 1 1901330}/

A R Loz {1 ybjohyé2l/ -
Ll cgoqs |t | (m0)5 16/ Kloc = 800t (L-bit),
T N T [ LI A T |u30|3:1th / ‘ "
N O I L lrgo | 1) 15]04542]0 / store command

TR T B P oty byl ln!01h16|3 / - .

R R (g2 | 111605400}/ L w0000] e
ST N TN EN I R LI A 1A K )
L 11 NTNLS O B TN ETEA K

{ { [ 4 IR I |u!0|l|O|9 / input_address symbol
1 I O LI O N I | !SIOJSIOIZ d ‘

PR B UL IR LT A T2 if =0

I I L e |11 oyulol3raisl’ ve 1

I IRLATAER I - o] A RATe R K

Lty L2} 1t 1:00]5122 /

T T B L2y ] 1 m01540191/ ‘ =
R ! . {12 !2 R |e!O'5 1113 / bits 1-9T;Jd-x-m'plﬂ mog
I N B L1243 3 | 100151231 N eeol

Lo}yl g2 |4 ;||ago|5!111/

T I { 215 |1,1y§013|216/

(N O T B | 128 | ¢ 1x|by61316(31/ [izsyt + v/

T I L1247 | 4 1 181015¢210}7 !
I L 218 | 1| terol 331817

T N L gz 1] 1s]0] 50121/ (
G N Y I B | a3gol 11 140131342 d ifl wd = lzsyt(r) i)
T W B I L3l twol 333181/
FORM LP-i0 Royal McBee Corpora CARRIAGE RETURN

PRINTED IN US.A.

DATA PROCESSING DIV.
PORT CHESTER, NEW YORK

tig
2 / == CONDITIONAL STOP CODE



DATA PROCESSING DIV,
FRINTED IN US.A. BADY ALICCTED NEW YADY

! LGP-30 CODING SHEET
PREPARED FOR: LGP - 30 USERS! ORGANIZATION - POOL " Ju
JOB NO, PROGRAM NO, PROGRAM PREPARED BY: PROGRAM CHECKED BY: DATE
H2-120 James N. Orton POOL Review 2/5/60
FROBLEM: cy\BOLIC ASSEMBLY PROGRAM for the LGP-30 COMPUTER LGPSAP et
PROGRAM INPUT CODES é LOCATION OPERA';"IZSI:JIRL;CTIE:DR&SS é Sonrents, NOTES
L1 ; L !
A /
R B B 01313 12 ||lb!0!5|2|3’
T IO B ENE jlla!0151lg2’
T B B aney:uuvlonms’
SIS B S T L1345 | ]xlb!613|6|3 / [lzsya + v/
T T I T Ll ol lyloist1i6}! addr(ukloc)=1zsya(r)
N O T O L 37 L wlothidl2 /
T T O [ 138 :!|b§O|5|2|3’
S (e 1) e o5yl Y
L porgod ) wrop3ylialf
T B P ] ax 1643161317 [lzsyt + v/
T Lbeaz L1 14013 7 / .
T R T A B IR E 1 b !0I5|2|3 / if 1zsvt(r) .‘)O
R B Lt (1 2 )0151013]7
B B A psgs |y ) tefoist1l3lf r = (r+l)mod nmax
I B I B p eqe ] 11 ljoi2i3l/
I B L s | ¢ ixlgl1191010} undefined symbol. /
T L4 18 L) [x12101010I0 /
T Leael xpth] 3010]7 u
I A I | 1sjo| | 1xy20]04010171
L Laspf 1L oabogs iz’
L1 % Pt L5 12 ] 1 | Ih!0|5!116 / uwkloc = _qaaqgaqq
T B L ts 3l 1 ywoplyagel’
T I I L 15 g4} 1 |b!015|210 /
B 154 | 1 | 1m0151041 /
O Y Lo de gl I‘!OlhlSll /
T Lts17 | 1) w0310 / forbt, (ud)
I B A | 1sge |y x40y 061317
N I B | 1549 | 4 1x1ul0j05)1 / binz(wd) (PIR 10.1)
T O _1e g 11 1v10151216 / .e.addr(wkloc)
L I Lo Lot lu§0I1L1112 /
I B R L o2 i | | 1cj0l51349 / ex_constant ac = 0
NN T O O I B | g3 1 1 ixiplolojoloif
FORM LP-12 Royal McBee Corporc?igs CARRIAGE RETURN
!

== CONDITIONAL STOP CODE



FRINTED IN US.A.

Royal McBee Corporc?io,g
030 =

DATA PROCESSING DIV,

CONDITIONAL STOP CODE

LGP-30 CODING SHEET )
TR 1P_30 USERS! ORGANIZATION - POCL " 71
. }JOB NO. PROGRAM NO, PROGRAM PREPARED BY: . ° PRCGRAM CHECKED BY: DATE
| | H2-120 James N, Orton . POOL Review 2/5/60
FOMMSYUBOLIC ASSEMBLY PROGRAM for the LGP-30 COMPUTER LGPSAP e ]
| -P-ROGRAM INPUT CODES é LOCATION OPERM:EZT“;C"?EDRESS é CONTENTS NOTES
L1 ; N |
T T B I '
Ll Obiyoyol s 1xlijol0o0l0}’ input first half
T R Ldop f g} 1xj01lusyais
U R L dog2 | gy (w0 3,017 o li-bit
AR R (103 ]y | In0)504L]7 at 15
Lty Lo ur | 4 (9526 |7 weetlloc
N A L1045 | | 1%p0300) 0/
T T B I L1046 | ¢ x;i!o { 0010 |/ input second half
B A LA B R N T
T B LI I I YL L1307 to l=hit
L4y Lo fe ]y g ym0y5,0y 51/ at 31
T N I Lfviof 1| yaj0) 516/ + ikl oe
NI I B NI WAL AT ) e uikloc C
Ll gy Lz | gy b0y 53, 5/ ¥
T T L gt 3} 1] 1201510 3]/
I I (g g4 1y 1hi0 541517 eploc = crloe+ 1
N T Liris ) 11 1sj045313}"
L Lol 1| 160 hiai8l’
O T L A lu!O o ysl/ if erloc ) 1zsyt ‘
T T I L 118y ) bjo15115]/
I f el | oayjoihjeyal’
T 4210 ) ab§035llL6’
R R O S T L2 ]y Ixh 13163 / c(wkloc),..crloc
L1y L2z | 1y |05 Y5t/
N O O T Y L 42931 4 lxlr!016|010 / N3, print tab_ sp
Lt o g2 d+ 13 |x|u§013[O]3/ ¢rloc, clcrloc), sp
T L1245 | 11 yproispn sy
I I I R Ldzaed oy syor gofal’
N IO T T Ltzgrd oy 46102, 217 if crloc is flag
T N L1206 ] ) Ixlz10§050i3 / prqg_ﬁi,_op____ﬁpm___{‘
1| | (42491 1| ju !O|O; 004/ start comp for next
Lty Lzgol 11 1¢O5R 8} 1 hebis ard at. 31
RS B | Lgeiv) gy 1052191/ kb wd = 0
FORM LE-10 CARRIAGE RETURN



FéEPﬁ.P.so fOR: PAGE OF
LGP~30 USERS! ORGANIZATION - POOL 10 / 11
JOB NO, PROGRAM NO, PROGRAM PREPARED 8Y: 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 ]
a. INSTRUCTION a CONTENTS
PROGRAM INPUT COCES g LOCATION opsRAnon} o g OF ADDRESS NOTES
i
S O I | /
4
[ | ! L4t /
T Y Ol g3 2 Ll lb!015|016 /
N T T L33 1t 1hj0154349 1/ L), into counter
N BEER N B 1b3045|0|7 /
T T T Y L1335 (i |hios 1310/ init{ialize mask bits 26-9
T L 2ge f o 1 1D0]05 1218 /
I A R 37 |e!015 (310 |/ kth li=hit_char k=), 3,21
T Lo3ge g 1 12015249 (1]
L L1339} 1 | 1hjoys 219 |/
R B Lot o | |b30151218/
(U T T B LDy 1) Im015 1045 £ position next li=bit char
J:lglze iz g |h;0¢5.218/
[T T T I A Lt 3 by 1 ybjog 51310 |/
¥ ¥ ; char
(I B L g L g 1 gnj0p 1048 left ;. set mask for next,
N T N B 1445 L1 | (h]0y 51310 |/
A P4 e 4| |bj0y 51191/}
] ]
T [ [ LI LA Ia!OlSlOl2 / X
L1yl Ltge | 1 | thiogsiale }f increase ctr by 1
L MRINLE R EA IR NEYCH if ctr negative
I B | s g0t y | 1bJO|52(9 |7 4
T I L ts g}y lxjul63 46431/ exit
I Ls a2 |t oaajolalne |/
ol OH'L% aotito ! !5 13 '_7lwl v w]iw' srlor ) /
I B L5 14 ooy ableygieie |/
[ N N |15 15 101010 10j010171q |/
[ ! L1 {45 16 twiwlu lm!_mj ululg !
I N L 1517 01010;050|01h1q /
(T T I [N Oulwrlwgwwrw{q /
N | {519 10,2,0101010,000 /1
I R L 610 |01t wwla 1471 g /
I B L ie 1 folnlajogh 15y £/
I 16 42 8lOlO|g!OIOIO|0’
L1 b L tefa ]y xizy31210f0 [/ AN
FORM LP-12 Royal McBee Corporation CARRIAGE RETURN

PRINTED IN US.A.

DATA PROCESSING DIV.
PORT CHESTER, NEW YORK

! = CONDITIONAL STO?P CODE




PRINTED IN US.A

DATA PROCESSING DIV,
PORT CHESTER, NEW YORK

iQ
QY

== CONDITIONAL $TOP CODE

IM?P 653779

LGP.30 CODING SHEET
PREPARED FOF: LGP-30 USERS! ORGANIZATION - POOL "H T
JOB NO, PROGRAM NO. PROGRAM PREPARED BY: PROGRAM CHECKED BY: DATE
H2-120 James N, Orton POOL Review 2/5/60
PO M MBOLIC ASSEMBLY PROGRAM for the LGP-30 COMPUTER ' LGPSAP e (
PROGRAM INPUT CODES g LOCATION ovsangsr:m;mi;mess é &O}f“gg:é:s NOTES
N -
R /
| S ; | I /
AN T T DO 0151019 ¢4 ls!OiOlOlO/
,L0101 010101012 Loy |hi0to0l0} 0101010 /
M o2 loj01o0ja01 92l
I I L o3 | dxlzjolootal’
51 0504 00} 0,043 [ L i O|010|O! 1401010}/
IRTERI | 1015 2|olo:o;o;molo’
T T I 1o e Wlwlwtw!leIWIB/ minus L at 30
I B Lo |1 Iximloogust!
T T I I 0 48 ¢ | !Xlzgolololh/
R I I B L1042 ] 1 lxlzgolhlolof
I {1 | e ;z!O‘S,3|l / final 10¢ plus 1
AR B poprp by yxz 8040 !
O I Lz )1 1x121 5161010 d C
TN I B A L]y ixizloj71 63}/
O B B N LI 0 1x!z!0|0|010/
N B st zxw;OlOuOlO"
Ll UL !xizgolomlo’
I B I Ly |1 ixlzolobiol!
TR I B L vge | 4 1x12]01010l0 / .
U B W L1t e 1 Iximtotololo /
I I L 1219 1 Iximjolofto /
T S B L 120 | 1 lxizyolotolol!
401 00/0 002 Lz oSk o1k iasl’
I B R 23| 1 1xy200,0101
I L 2 t+ ] 4 1%y 20]010]0 /
R B | 1245 ] 1 | Lzjo13i2191/
[ O I I |12 1t u,nlz!0|3|5lh/
} 000]010101 L 1217 Jaaigtalal aalgl’
T I N L j218 ) | ngz!o;o,oio /
RO O I O L g21e | | |x12]01 000 / /:
T T O | 1310 llxlz!OlO]OlO/ i}
[RRE TN T B | pppdoygxizoloojolf
FORM LP-10 326 Royal McBee Corporat CARRIAGE RETURN




