
L 

L 

L 

Packard Bell Computer Corporation PB 250 Program Library 

Catalog Number 000 3f} 

IDENTIFICATION: TRACE I 

AUTHOR: P. Jarvi e, PBCC 

A CCEPTED: February 7, 1961 

PURPOSE: 

RES TRIC TIO NS: 

To interpret and execute instructions of an object program 
(the program to be traced) and type out specified in­
structions of the object program, along with their locations 
and the register contents. 

This routine will usually be empl oyed as a debugging aid 
in checking out new routines. 

1. The O ctal Utility Package (PBCC Cat. No. 000 l~must 
be in memory. 

2. !AM, MLX, MCL , BSO, BS! will not be correctly 
interpreted when the sector number of the instruction is 
the same as either the location or the next location. 

3 . The undefined commands (OP codes 27 , 54, 74, 76) 
are not recognized as errors and will be interpreted incor­
rectly . 

4 . A TRU command (37) without a sequence tag i s in­
terpreted as a NOP (24) . 

5 . If the object program causes the Flexowriter to go 
into upper case, all subsequent Trace print-out will stay 
in upper case until a lower case is given by the object 
program. 

6. The Breakpoint switch is used (see paragraph 4 of 
11USE 11 ). 

7. Whenever a Trace print-out occurs, the contents of 
the last two sectors of line 05 are l ost. 
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RES TRIG TIO NS: 

SPACE 
REQUIRED: 

TIMING: 

USE: 

Catal og Number 0003 

8. Instruction sequences based on critical timing consider­
ations (such as READ sequences) will not necessarily follow 
the same pattern when run under Trace control as when run 
under machine control. :! t ,-{ o<>- :! o 

The Trace routine occupies all but the last two sectors of 
a command line (254 sectors). The Octal Utility Package 
is assumed to be in line 01, and the contents of the last two 
sectors of line 05 are lost whenever a Tr.ace print- out occurs. 
No other memory, including the short line (OO) and the Index 
Register, is disturJ:>ed. 

The amount of time required to trace a program is approxi­
mately 

. 15n + 7nt seconds 

Where 

n = Total number of instructions (implicit) in the 
object program . 

nt = Number of instructions "tagged" (see USE) for 
print-out. 

If the Breakpoint switch (see USE) is depressed when 
tracing, the time can be reduced to approximately 

. 15n + 2. 7nt seconds 

1. Trace is loaded into a selected command line, with 
the line choice determining which one of six 'n"ace tapes 
is to be used (one tape for each of lines 02 thru 07) ; i.e . , 
T race is not relocatable and a tape must be prepared for 
each co~and line. The annotated listing (Appendix E) 
indicates by an XX in the line field where the selected 
command line number is to be inserted. 

2. Once Trace is loaded, there are three items that 
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USE (cont.): 

L 

Catalog Number 0003 

the routine requires in order to interpret an object 
program: 

a) tt., the location of the first instruction of the object 
program. 

b) cl. an extract (mask) parameter. 
c ) Cz, a compare parameter. 

Item (a) mus t always be input . Items (b) and (c) must be 
input if selective print-out is desired. 

A print-out occurs whenever an instruction, I , is such 
that 

In this case, we say the instruction is "tagged" for print­
out. 

a. is input to T race, by means of the Octal Utility Package, 
in the form LDB a (no sequence or index tag) and is 
stored in sector 000 of Trace. 

C1 and C 2 are already in Trace so that every instruction 
is tagged; i.e .• 

c1 = - 1111111 

Cz = +0000000 

If c 1 and c 2 are to be input for a selective print-out, c
1 

is stored in sector 141 of Trace, while c 2 is stored in 
sector 1 72 of Trace. 
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USE (cont.): 

Catalog Number 0003 

With the object program in memory and Trace in a com­
mand line, initialized as indicated above , tracing can 
begin by transferring (via the Octal Utility P ackage) to 
sector 000 of Trace. 

3 . Two examples of the use of Trace are as follows: 

a) If the first instruction in the object program is 
in line 05, sector l 02, then 

LDB a:: l 02 0605;~sector 000 of Trace. 

If it is desired to print only at all unconditional 
transfers, then, 

Cl = 377 0077l~sector 141 of T race. 

C2 = OOOS3700;----? sector 1 72 of Trace. 

b) To use Tz (the unused bit in minimal memory 
machines) as a Trace tag, then 

C1 = 377577371 - -7777775 

c 2 = ooo oo4o; _ + 0000002 

4. Two print modes are possible for tagged instructions, 
depending on the position of the Breakpoint switch. 

Breakpoint normal (up) will provide a full print-out as 
follows: 

C/R Location Instruction (A) (B) (C) (Index) 

a) Location print-out is in command format of the 
form S LDB L,where only the sector and line 
numbers have any meaning. 
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USE (cont . ): 

L 

Catalog Number 0003 

b) Instruction print-out is in command format. 
c) A , B, C, register print-out is in data format, in 
true word image form, and shows the status of the 
registers after execution of the instruction. 
d ) Index register print-oot is in command format, 
where only the line number portion has any mean­
ing, and shows the status of the register after 
execution of the instruction. 

Breakpoint on (depressed) will omit the register print ­
out; i.e. , onl y the following will be printed: 

C/R Location Instruction 

5 . To stop Trace and gain Octal Utility Package 
keyboard control, depress the Enable switch and the 
I key, then insert the special 33-frame tape into the 
reader and hit the F key. This tape restores sectors 
046 and 140 of line 0 1. When the tape has been read 
in, the Octal Utility Package will have resumed its 
normal functions. 

6 . To restart Trace, the procedure beginning at 
step 2 of USE should be followed, If it is desired 
to restart at the point where Trace was stopped or, 
in general , if it is desired to start Trace with 
specified register settings (except for the Index 
register), the following should be input via the 
Octal Utility Package: 

A R egister Setting ) Sector 320 of Trace . 
B Register Setting ) Sector 31 7 of Trace. 
C Register Setting ;> Sector 322 of Trace. 
Overflow Flag -----;;.. Sector 314 of Trace. 

(Where 0 implies overflow, 
and; 0 implies no overflow.) 
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METHOD: 

Catalog Number 0003 

An instruction is picked up and examined to determine 
the first print- out. General linkages are set for the 
several instruction classes, and the operation code is 
then filtered to determine the execution mode and 
possible next instruction (s) . Registers are then 
restored, as well as the overflow condition, and exe­
cution takes place in either an actual or dummy lo­
cation, with the instruction addresses and tags suitably 
modified. Post execution information is saved, as well 
as next instruction control for branch commands . The 
Breakpoint switch and a flag are examined to determine 
the second print-out. Finally, next-instruction l ogic, 
based on the sequence tag, modifies the initial Trace 
pick-up command before repeating the cycle, 

The method by which the execution mode and the next 
instruction are determined, is based on the tables in 
Appendix C . 

The Trace print-out is based on the presence ofthe 
Octal Utility Package in line 0 l. Two instructions 
of the utility routine are modified by Trace in order 
to provide a return link to Trace. Actual printing 
is done by the Octal Utility Package under control of 
Trace. A special tape is provided to restore the two 
modified instructions when terminating Trace, 
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APPENDIX A 

TRACE I 
SUMMARY OF USE 

1. Load Octal Utility Package and Trace. 

2. Input by means of Octal Utility Package: 

a) LDB a ~ sector 000 of Trace. • -'~ 
Where o. = location of 1st instruction in program to be traced. 

b) If sel ective Trace print- out is desired, also input 

C1 > sectorl4lofTrace. 
C 2 > sector 1 72 of Trace. 

3. Transfer to sector 000 of Trace. 

4. When a tagged instruction comes up, Breakpoint switch normal (up) 
will cause full print-out; whereas Breakpoint switch depressed will cause 
a partial print-out. 

5. To stop Trace and use the Octal Utility Package, 

a) Depress the Enable switch and hit the I key. 
b) Insert special tape into the reader and hit the F key. 

6. To resume tracing, 

a ) Preset registers (if desired). 

A setting 
B setting 
C setting 
Overflow Flag 

Flag = 
Flag -J 

:> sector 320 of Trace. 

> sector 317 of Trace. 

> sector 322 of Trace . 
;:;.. sector 314 of Trace . 

0 for overflow. 
0 for no overflow. 

b) Follow procedure beginning at Step 2 above. 
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APPENDIX B 

TRACE I 
SAMPLE PROBLEM 

Insert B-1 is a sample program which, when traced, illustrates the 

input-output aspects of Trace. The sample program was stored in line 

04, while Trace was in line 03. 

Insert B-2 is a portion of a full trace of the program; i.e., all 

instructions were tagged. 

Insert B-3 illustrates a selective trace; it is desired to output only 

at those instructions where the line number is l l. 

For this requirement: 

c 1 = 311s11001 
C 2 = 000 0011; 

-7777603 
+0000041 

Trace I - Appendix B 
Page l of 4 



[J>J2J Packard Bell Compu'l:er 

Pl 250 PIOGltlM LISTING 
PROBLEM SAMfLE OBJECT PROGRAM 
PROGRAMMER P • JARVIE 

LOCATION I NIT•UCTION 
IYlllOLIC 
0, COOE 

10004 101 S0504j_ LOA C> 10204 .103Sll.JI: SIA 

104.Q..4 105 7500f _IOE_ 

10504 107 05001 LOA 

10604 lfil_S4300 • CLB 

11004 _1_llSjfilJ_I_ ...De.6 

, , 11'l4 _\ _t_C;. ., "'"" ... _IQf_ 

11404 11 0S3700! IRU 

11 504 1l OSOOl1 I HLT 

10104 +000001.0.. CONSI. 

lQlQ! ..±1.IllJ..l.5. _Cill.!SI_ 

111 04 -1111111 CONST [> ··-

11~04 +0000000 CONST 

PAGE -~OF ~4~--
DATE 2-13-61 ........ 

SET INDEX TO LI NE 04 

TURN OVERfLOW orr 

Ao__.A 

0 111> 8 

Ao + A 

TO END If OVERfLOW 

ADD ANOTHER A 

END: RESTART WILL CONTINUE 

4 roR INDEX REGISTER 

TO PRESET A (Ao) 

TO INCREMENT (A) 

TRACE I -- INSERT B-1 
SAMPLE OBJECT PROGRAM 

c 

Trace I - Appendix B 
Page Z of 4 
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00003$100 0604; 
00003. 
100 060'1;1015050'1; +000001o+OOOOOoo+000000011155103; 
102 0604;1 03511J 1; +000001o+ooooooo+ooooooo11 155104; 
104 0604;1 05 75001+000001o+OOOOOOo+00000001 11 55104; 
105 0604; 107 0500 I+ 7777775+000000o+0000000111S5104; 
106 0604;1 0754300;+7777775+ooooooo+000000011155104; 
110 0604 ; 111 516111+7777775-11111l1+000000011155104; 
113 060'1;11 5 75001+7777775-111111 1+000000011 155104; 
11'1 0604;11 053700 1+7777775- 1111111+000000011155104; 
110 0604;111 516111+7777776+2222222+0000000111 55104; 
113 0604;115 7500 1+7777776+2222222+000000011155104; 
114 0604;11 053700 1+7777776+2222222+000000011155104; 
110 0604;111 516111+7777776- 3333333+0000000111551 04; 
11 3 0604;11 5 75001+7777776- 3333333+000000011155104; 
11 4 0604;11 053700 1+7777rT6-3333333+000000011 1551 04; 
110 0604; 111 51611 I+ 7777777+4444444+000000011155104; 
11~ 0604;115 7500 1+7777777+4444444+000000011155104; 
114 0604;11 053700 1+7777777+4444444+000000011155104; 
11 0 0604;111 516111+7777777-5555555+0000000111551 04; 
113 0604;115 7500 1+7777777-5555555+000000011155104; 
11'4 0604; 11053700 1+7777777-5555555+000000011155104; 
11 0 0604;111 516111-0000000t-6666666+0000000111551 04; 
11 3 0604 ;11 5 75001-0000ooo+6666666+000000011155104; 
11 5 0604 ;11 0500111-00000oo+66666p6+0000000111551 04; 
11 0 0604; 111 516111-0000000-7777777+000000011 155104; 
11 3 0604;11 5 75001- 0000000- 7777777+000000011155104; 
114 0604;11 053700 1-0000000- 7777777+0000000111551 04; 
11 0 0604;111 51611 - 0000001-111111 0+0000000111551 04; 
11 3 0604;11 5 7500 - 0000001-1111110+000000011155104; 
11 4 OG04;11 053700 
110 0604;11151611 
11 3 0604;11 5 7500 
11 4 0604;11 053700 
11 0 0604;111 51611 
11 3 0604; 11 5 7500 BP DEPRESSED HERE 
114 0604;11053700 
110 0604; 111 51611 
11 3 0604;11 5 7500 
114 0604;11 053700 
11 0 0604;111 51611 - 0000003- 5555554+0000000111 55104; 
113 0604;115 7500 - 0000003- 5555554+0000000111551 04; 
114 0604;11053700 -0000003-5555554+00JJJJJ1 1 1 ~Sl 4; 
110 0604;111 516111-0000004+6666665 1-000000011155104; 
11 3 0604; 115 7500 1-0000004-t-6666665+000000011155104 j 
114 0604;11053700 1-0000004+666 1F ....______ 

Terminated 

Insert B-Z FULL TRACE PRINT-OUT 

Trace I - Appendix B 
Pagel of 4 



00003f 100 0604; 
14103f37757700 I 
17203$000 0011; 
00003. 
110 OG0'1 ;111516111+7777775-1111111+0000000111 55104J 
1100604;111 S1G111+777777G+2222222+0000000111 55104; 
110 0604; 111 51611 I+ 777777G-333333~J+0000000111 55104 J 
110 0604;111 516111+7777777+444444 11+0000000111 55104; 
110 0604; 111 51611 I+ 77TT777-5555~i55+0000000111 551 04 ; 
11 00604;111 516111-000000o+G6GGEi6G+0000000111 55104; 
11 5 0604 J 11050011 I -o0oOOoo+G6G61iG6+0000000111 55104; 
110 0604; 111 51611 1-0000000- 777T!77+0000000111 55104 J 
11 0 0604; 111 51611 1-0000001- 1111110+000000\)11155104J 
11 0 0604;111 51611 l-0000002+2222221+000000011 155104; 
110 OG04;11151G111-0000002- 3333332+000000011155104; 
11 0 0604;11151 611 l-0000003+4444443+0000000111 55104; 
110 0604;111 516111-0000003- 5555554+0000000111 55104; 
110 0604J 111 51611 l-0000004+6666665+0000000111 55104; 
1100604;11151 6111-0000004-7771776+0000000111 55104; 
l lp 0604; 111 51611 1-0000005-11111 07+0000000111 55104; 
110 0604;11151611 l-0000006+222222o+0000000111 55104; 
110 0604;111 516111-000000G- 3333331+00000001 11 55104J 
110 0604;111 5161 11-0000007+4444442+0000000111 55104J 
110 0604;111 516111-0000007-5555553+0000000111 55104; 
11 0 0604; 111 s 1611 1-0000010+6666664+0000000111 55104 J 
11 0 0604;111 51611 l-0000010-7777775+0000000111 S5104J 
11 0 0604; 11151611 1-0000011 -1 1111 06+0000000111 55104J 
11 0 0604;11151 6111-0000012+2222217+00000001 11 55104; 
110 0604;11151611 l-0000012- 333333o+0000000111S5104J 
11 0 060 IF 

~ Terminated 

Insert B-3.SELECTIVE TRAUE PRINT-OUT 

Trace I - Appendix B 
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APPENDIX C 

COMMAND CLASSIFICATION 
TABLES 

Table C-1 shows the next instruction classification as programmed 

in Trace. It is assumed that an instruction (of the form s OP l in 

sector S of line L) when sequenced tagged will find its next instruction 

according to Table C-1. It is further assumed that any instruction which 

is not sequenced tagged will find its next instruction at the next sequential 

location (at sector S+l of line L) unless a branch condition is satisfied, in 

which case, the next instruction, again, is according to Table C-1. 

Table C-2 shows how commands are grouped by Trace for the various 

execute modes. 
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LOCATION 
OF NEXT 
INSTRUCTION 

Ls 

L stl 

L st2 

ls 

Table C-1 

COMMAND SEQUENCING 
CLASSIFICATION 

COMMANDS 

00 (HALT), 20 to 26, (27), 30 to 33, 60 to 73, (74), (76) , 77 

.. 
00 (MAC) , 01, 02, 04 to 06, 10 to 12, 14, 15, 40 to 53, 

(54), 6.5 to 57 

03, 07, 13, 16, 17 

34 to 37, 75 

Where 

s = sect or address of command 

·1 ,.. line address of command 

L = line_ location of command 

-



COMMAND 
GROUP 

I 

II 

III-1 

III-2 

lll-3 

III-4 

Table C-2 

COMMAND EXECUTE MODE 
CLASSIFICATION 

COMMANDS EXECUTE MODE 

25, 26, (27), 71, 72, 73, (74) Leave indexed, arbitrarily seq. 
tag, execute in actual location. 

00, 20 t"o 23, 30 to 33 Leave indexed, strip of seq. 
60 to 67 tag, execute in actual location. 

(76), 77 Leave indexed, strip of seq. 
tag, modify sector operand, 
execute in dummy location. 

37 Simulate 

34, 35, 36, 75 Strip of seq. tag and index, 
modify sector and line 
operands, execute in dummy 
location. 

Oltol7,24, 40 to 57, 70 Leave indexed, strip of seq. 
tag, execute in dummy 
location. 

_l 
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TRACE I APPENDIX D 

L 

L 

GEN ERAL FLOW 

PICK UP NEXT 
,___,~INSTRUCTION OF 

08vECT PROGRAM 
----- INtTIALl~ED 

MANUALLY 

INSTRUCTION YES PRINT n- I: 
TAGGE o r ~..;;;___---.! E ~ 

i-------L-N.:..:O __ __, 
1 

LO CAT I 0 N 
5ET UP POSSIBLE ANB I 
LINKAGES ANO 

NEXT INSTRUCTIONS 

DETERMI NE COMMAND 
TYPE AND NEXT 

IN STRUCT ION 

SE.T EXECUTEMODE 
NO RETURN LINKAGE 

RESTORE REGISTERS 
AND OVERFLOW 

EXECUTE: 
I NSTRUCTION 

SAVE REGISTERS 
AND OVERFLOW 

BREAK POINT 

f' 

YES 

NO lNSTRUCTION 
TAGGED p 

NO 

SlfEETIOF6 

ES PRINT 
112: 

A, B,C, IN DE.X 
REGISTERS 

FINAL DETERMINATION 
OF NEXT IN ST I\ UC. T 10 N i-----..l---------...J 



TRACE I APPENDIX D 
OETAI LE.D FLOW 

511£ETcOF6 

000 

PICKUP f=,4-x!>P.lx 
@d:=LS 

E,I = C2. 
p 

YES 

NO 

NO PRfNT--FLAG 

0 12 

INfTIALl2E: 
CALCULATE 

I,,O: e ==,.<l.- o 0 Pl. x 
r,,a, e =~ 1 o P...l x 
/31o =,.<1-0 LOBt<i.NDEX)o 
(311 =;40 LOB Lo 
(9t2 =4+/o LOB Lo 
"1313 =,.<11+2o LOBLo 
(5 2- ::=.St" Io L DB L o 

-e =[->11 
( 1 

12 =,4 0 STB l o 

13 =So STB Lo 

f+ = Stlo 5T8 Lo 

¢1 = Dt--to oP.£.x 
¢2. = DtiO {)p L Do 

T, = 51 TRU Lo 

INITIALl~ED 

MANUALLY 

PRINT CARRIAGE RETURN 
VIA OCTAL UTILITY 
PACKAGE. LIN&.<. 

PRINT LOCATION ~ r 

SAVE 
INDEX 
REGISTER 

VIA OCTAL UTILITY PACKAGE LINK 

RESTORE 

i.-----IPRINT--FLAG ----l INDEX 
REGISTER 



TRACE I 
=TAILED FLOW .......... 

L 

u 

OP= 00 

YES 

5t l = 4' 

YE'S 

/312 ~l!J 

OP= 03 

YES 

OP 7' ro, 17 

YES 

, . 
22 

N 

N 

NO 

NO 

OP =01, 02. NO 

13,, .... 13 

TI 

?'.) p ~04:, 05) 0 6 

YES 

5P =p 13 

YES 

oP~ o? 

YES 

N 

5P=2~ to c 3 ....,.N~-4 OP =?c4 

YES YES 

/311 --13, 

Sfl£ET30F6 



TRACE I 
DETAILED flOW 

OP= ~026J22) 

YES 

I 

NO OP= 301:c 33 
? 

YES 

NO (jp=401o{54)to 57 N 

r 
YES 

/310-!3 

OP~ 70 

YE$ 

1Y 

~- 5P=71 to (74) 
? 

YES 

I 

f/01-----· I (7 6) l;' 77 = I _ tfi}1\ 
\.!.!:) . /311--{3 . ~ 

NO 

OP =?4.,3~36 

YES 

/310-;6 
I 
I 036 

IPRESTOREDI 

OP= bO tc b7 
? 

OP f. 7!5 

YES 

y 

S llEET-f0F6 

L 



TRACE I 
--.JETA\LED FLOW 

2.77 

It<Le - ()( 

62.-6 

SAVE (B) 

1-14 

62--6 

SllEET~oFt. 

I 
, ___ -{8A =ADDRESS I 

i--..-RESTORE B 



TRACE I 
DE1,ti._\LE.D r=Low 

3 13 

R.ESTORJ:; A,BJC 
AND OVERFLOW 

CONDI TION 
NOT 

M T 

SAVE REGISTERS 
AND OVER F1-ow~­
CON D ITIONS 

EX EC UTE COMMAND 
IN ACTUAL LOCATION 
OF OBJECT PROGRAM 

EXECUTE COMMAND 
IN DUMMY LOCATION, 01 
OF TRACE 

242 

S//Ec/60F6 

____ CONDITION 
MET 

SAVE 
....__PRINT FLAG~Y-=E~S~--' I NDE.X 

_____ ...... ?__ REGISTER 

323 YES NO 

...,_.,___ ________ N~O I= I-<L e. 
? PRINT 

REGISTERS 
VIA OCTAL 
UTILITY ROUTIN 

'--------'RESTORE IND EX 
REGISTER 
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APPENDIX E 

TRACE I LISTING 

In the Trace listing, the presence of an XX indicates where the line 

number is to be inserted for Trace to be filled in that line . Since Trace 

is not relocatabl e, a seperate tape is required for each line. In addition, 

a special tape bas to be prepared in order to restore the normal functions 

of the Octal Utility Package. This tape has only 33 frames and c an be 

contained on the same tape as the Trace routine itself. 



[p"'_.hl Packard Bell Comput:er 
Pl 250 PROGRAM LISTING 
PROBLEM --'T..:...:RA:....:.C=E.__,_ _______________ _ l'AH: _ 1 __ 0' -B---
PROGRAMMER E.liLI.. JABY.l.E_ DATE 2 13 61 - -

LOCATION INITOUCTIOM IYlllOLIG ., .. , ... 
0, CODI 

oooxx (bog oepq; LOB 
---1 

P IC K UP NEXT INSTRUCTION Lr) 

001 002S12XX• STB SAVE AS CURRENT INSTRUCTION 

OC'\2 1 l TEMP FOR CURRENT INSTRUCTION 
003 141 47XX; EXF FORM c, I 

004 00550300; ROT BRING TO A -

005 335 06XX· LOB BRING IN ~ = .2. 
0++

00
0P L0

0 

001> _212531.X.lt. TRU GO TO Cor+10N STORE 

'"'"' .,.,.,, --1.12_ t:\f>XX • ~M COMPARE WITH C.i 

010 175 75XX; TOF GO PRINT IF COMPARE 

011 302 05XXJ LOA NEG. WORD FOR NO PRINT FLAG. 

012 002 OGXX• LOB PICK UP I 
i 

_nt3 _Q14<;41XX_. ...£XE. STRIP OF SEQ. TAG 
014 00050000; CONST +M20000 

015 016S13XX; STD STORE 1,4.e I PRINT FLAG I 

016 [ J TEMP FOR I..te' 

1-- _011_ l j TEMP FOR PRINT FLAG 

020 Olfi 05XX; LOA rAe'-..A 
OCT 014 14XXJ ADD [> TAG. ARBITRARILY SEQ. 

1--- 022 
120 11XX; STA 

AND SAVE 

023 02552200; RSI 

024 025S0637; LOB 
BRING LINE NUMBER TO B 

025 024 36XX· TBN (IF INDEX, BRING INDEX) 

026 D30S2l00· _LSD_ 

027 000 00771 CONST +0000177 
030 016 04XXJ _LDC l> BRING IN ,A,. AND J... ( INDEX)

0 

031 032S46XXJ_ _AOC 

032 ...J.1750000· CONST -7760000 

n'l'l 
fVV\ "" lOC. • LDC [> BRING IN LOB . , 

034 035S46XXj_ AOC 

035 OOOS7700; CONST +0037600 

__Q_36 040S12XX · STB /11· ~/l 
r 1 TEMP FOR REPLACED INSTRUCTION 
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~ Packard Bell o ompu, er 

Pl 250 PROGRAM "LIS TING 

PROB LE M TRACE I 
PR OG R AM M ER PH IL JARVIE 

LOCATION INST~UCTION 
IYNIOLIG 
O~ COOl 

040XX 
_[_ J. TEMP 

041 027 46XX; AOC 

042 300 12XX; STB 

M3 _Q44~300 · l1QI. 

044 131 05XX; LOA [> 045 223S37XX; TRU 

046 001 1501; SUB -I> 047 _1_31 _l_l xx . ...sIA 

_Q_5Q _QQ} .J.501 • ..SUS [> 051 151 11xx; STA 

052 05350300; ROT 

053 300 05XX; LOA [> 054 223S37XX; TRU 

055 001 1 !2Q_l_i _sua C> nc;I': ? ::> c; ...1..lXX.. -5.IA ., 
057 060S14XX; ADD 

060 000 0400; CONST 

061 231 11 XX_;_ ...sIA C> 062 204 _llXX· STA 

063 300 05XX · LOA 
064 060 14XX; 

.ADD. 
065 304 llXX; STA 

066 326 11XX; STA 

067 000 05XX; LOA 

Sill)_ _Q_QQ_ 1 4XX · ..ADO.. 

.fill -30& .UXX.· STA 
072 330 llXX; STA 

073 224 1 lXX; STA 

074 075S14XX· _AQQ_ 

PAGE _.E __ 0' ----

DATE 2-1 3-61 
lll NAll•I 

FOR LOCATION OF NEXT INSTRUCTI ON 

BRING IN L
0 

;!,1 ~ t. --'> 

;<111 ' A, I...<1e' -> B, I. A.c _,. c 

BRING INj-1,L =,4+ 10 
GO TO II. 

LOBL0 

FORM /!, i. 

FORMA, =A+ 20 LDBLO 

IAe'~A, IA~ .., B,;,3 -'> C 

BRING IN ;1,, 
GO TO rr 

FORM ,4a. = S+t OLDBLO 

MAKE STB 

+0001000 

-> f 'l = S+1 STBL 
0 0 

TO MAKE 
t \. =Ao STBL0 

TO MAKE 
r, = So STBL 

0 

MAKE T
1
= S

1
TRU L

0 C> ..oTI_ QUO..,,:. J l. l.c.illlSI. 
076 077S0'1XX; LDC v BR I NG IN D++ 0··LD

0 

077 134 OOXX; CONST 



cp~ Packard Bell Computer 

Pl 250 PROGRAM LISTI NG 

PROBLEM ~ ___,_T~RA=C=E:........:...1~~~~~~~~~~~~~~~ 
PROGRAMMER PH IL JARV LE_ OAT! 2-1 3-61 

LOCATION llUUUC T ION ITIOIOLIC RIMAR•• 0, COOi 

l OOXX 032 4GXX; AOC C> fORM f&f, = D ++0 OP..i,__ 
101 102S13XXJ. STD AND T1 

102 J l .IEMf> FOR ¢, 

...1.03. l J. TEMP FOR T 1: J TRANSFER> AND INDEX 

Y04 
021 46XX; AOC [> FORM f1. = D ++o OPLD

0 STB .. 
105 335 12XX · 

...106.. .ll65220Qi. RSI SCALE OP AS INTEGER 

107 

110 
NOT USED 

111 250 07XX_;_ LOP 
I- TO PRINT LOCATION 

11 2 l l 1_04XX~ LDC 

...1.l.~ ~C-,"11£Y __Illli 

114 364 01xx; LOP 

~ 
TO PRINT INSTRUCTION 

11 5 112S37XX; TRU 

0'-4701· EXF 116 
CLEAN OP---+C 

1-117 _l2u:'.>1.l2cx • -1.BC.. 

..12a. l l TEMP FOR l,.( AND (B) 

121 12352100; LSD OP - 1-c 

122 [ ) TEMP FOR INDEX REG. PRINT 

123 220 34XXJ. TCN MAC TEST 

_124 ...lZl.sa100. _LSD OP - 3 

-125. -1.51 -1l5.X.X. • _LDA BR ING IN /,1 
126 165S37XX; TRU GO TO Ca+iON STORE 

1----
127 164 34XX; TCN l60P62 

~ 

130 13252100; LSD OP - 4 
, 31 [ ] _I_EMP FOR /f ,~ 
132 125 34XXJ. TCN OP= 3 

_133 -13IS2100· LSD OP - 7 
, 34 120 12XX; STO 

v 135 254 06XX; LOB D ++ ( COND I Tl ON MET ) 

136 245S37XX; TRU 

-~- 1 f':A "lAVV . TCN 4 ~ OP :!'.'... 6 

r-' 

r-

l'"' 

r" 



L 

L 

l 

cp-m Packard Bell Computer 

Pl 250 PIOGIAM LISTI NG 

PROBLEM ~-LI><>~-'---------------~ PAGE 4 O' -~8 __ 
PROGRAMMER PHIL JARVIE DATE 2-13-61 

LOCAT ION INSTllUCTION IYlllOLIC lllllAll•I 
O~ COOi 

140XX 142521001. LSD OP - 10 

141 3 77 5]]]_]J_ CONST PARAMETER C1 

142 125 34XX_L TCN OP = 7 

_1_43 --1A1S21.0Cl· LSD OP - 13 
144 215 06XX; LOB ·-145 262 12XX; STB [> = -2 SEQUENCE 

146 342S37X)(_j_ TIW_ 
()'1. .... <( 

147 _l_f;4 '.'!4XX.· TCN 10 • OP ""12 
-, 

150 _1 c:; ') C:') _]JV'\ _LSD OP - 14 
•I 

/S1J .151 L _l TEMP FOR 

_l_ <;') _l:>" -34.X.X.. TCN OP .. 13 

153 15652100; LSD OP - 16 

154 300 05XX.l LOA BRING IN ~,, 

155 l65S...J.ZXX· TRU GO TO COM'-10N STORE 

l SK _l_h.4 _'l.d.lOl_ .IC.Ill 14 E: OP~ 15 
157 

'T 

16252100; LSD OP - 20 

160 370 07XX_l LOP C> PR INT {B) 

161 Mf)S37XX• T_fil 

162 _t ')c:; _"l.d.llll_ 
ry· .IC.Ill 16 .S. OP bl7 

_163 -1.10S21.00;. _lSO OP - 24 
164 131 05XX; LOA C> .. 

H SEQUENCE 

165 040 11XX1. STA 

166 J)Jfi_ Of;XX • _LQft C> Irr - 4 SEQUENCE 

_1_62 .222 S32XX. • _I.RU -, 
170 053 34XX; T r • 20 ~ OP s 23 

1 71 17352100_1_ 
LSD 

OP - 25 -
172 [ ] CONST c.. PARAMETER 

..1.13. -1" II. -34XX.; 
TCN iOP '= 24 

174 200S2100; LSD OP - 30 

175 265 05XXj_ LOA [> STA 
PRINT CARRIAGE RETURN 

176 140 11 01; 

, .,.., 1 ~~<:~7"1 • TRU 
-



[J>-12J Packard Bell Computer 

PB 250 PROGRAM LISTING 

PROBLEM_.......,""'""-_,_---------------- PAGE ~ 5__ 0' -8~--
PROGRAMMER PHJ.l .lARVlL OATI 2-1_~_- 61 

LOC•T ION INST~UCTION IYll80LIC 
llllU~Ka 

O~ COOl --" 
200XX 277 34XX · TCN 25£0P"-27 

w 20652.100· 
~ 

.!.SQ. OP - 34 

:::>f'\:::> 120 12XX· STB_ 

203 037 05XX; LOB 
~ SEQ. RESTORE~ INST. : 

204 [ ] STB ~'4 
205 327S37XXj_ TRU 

206 __o~3 34XX• TCN 30.,..0P If: 33 ,..,, 
207 21352100,; 

_LSD_ OP - 37 
210 040 05XX; LOA [> 6, SEQ, 211 ooo 11 xx1 STA : NEXT INST. 

212 OOOS37XXj_ TRU 

2il 005 34XX· TCN 34:!: OP ~36 

21.A. 2.lF><;;:l..100..· LSD OP - 40 
215 362S37XX; ..Tilli. ()"'~ SWITCH TRANSFER 

215 144 34XX.i. TCN 
,..,, 

OP = 37 

217 240521_00• LSD OP - 50 

220 300 05XX.i_ LOA [> :::>:::>_l_ 225 56XX• CAM MAC TEST 

222 044 75XX; TOF 
7 

223 016 06XX; LOB 

224 [ ] 
II SEQ, 

STB 1"1 
225 [ ] LOB 

fi. ,..,, 

22_§_ _a.;rr J..3XX • 
STD 

22.2. 230S05Xl<u_ LOB 

230 202S37XX; TRU 

231 [ ] STB T" 
232 307S37XXi_ TRU 

_2.,13 ~· LOA 

~ 
RETURN FROM PRINT 

234 000 1137; STA SAVE INDEX REG. r' 

235 237 2100,; LSD SEl UP " PR I NT I NOEX" 

2.3..6. _l_?? ...1..1.XX. STA 
~ 

RETURN TO PRINT CONTROL - -- r l TRU 



L 

L 

1}5....b:J Packard Bo•I Computer 
Pl 250 PROGRAM llSTI NG 
PROBLEM _ _ Iu.R.,,A""'CE.._.I _______ ________ _ PAGE _ 6_ 0, _~8 __ 
PROGRAMMER PJill J_ARV_l_E_ DAU 1-13-61 

LOCATION INST~UCTION 
IYll80LIC lllMAllKI 0, COOi 

240XX 164 34X~ ...ITbL 40 ~OP~ 57 
~41 25252100; LSD OP - 70 

242 [ l TEMP 0 fOR EXECUTE IN DUl+1Y L0CATION 

243 120 12XX; SIB 

244 215 06XX; LOO 

245 262 12XXj_ SIB D+ (CONDITION NOT MET) 

246 1~ 06XX· LOB 
247 332S37XX; 

l'DU 

250 +oOOOOXX; CONST [> LOCATION PRINT CONSTANTS 
251 114S37XX; IRU 

252 053 34XX; TCN 60 6.0P667 

2"i~ 255S2100j_ LSD OP - 71 

254 210S37XX; 
_IfilJ ~ SWITCH TRANSFER 

255 154 34XX; 
__I_C_M_ OP = 70 

256 263S2100.1_ LSD OP - 75 

251_ 002 05XX-1. LOA 
260 277 2200; RS_l FINAL TEST FOR NEXT INSTRUCTION 

261 210 36XXJ_ TBN 

262 L i TRU (S' SWITCH 

263 ..2]J_ 34XXJ. .l.lli 71~0P !!: 74 
264 266S2100; LSD OP - 76 

265 111S37XX; TRU RETURN FOR C.R. PRINT 

266 005 34XX; TCN OP = 75 

267 300 05XX · LOA [> OP7 75, :. ;s,, -.fl 
..2J!l _O!lfi _UXX• C:T_A 

...2.ll 102 06XX· LOB 
272 242 12XX; 

SIB_ 

273 274S06XX; LOB .n:r - 1 SEQ • I 
Ja.~ J 

274 242S37XX · IRU d ~ SWITCH TRANSFER 

275 ~23 12XX_l_ SIB 

..21F 313S37XX · JRil 
START Of l SEQ. 300 05XX; LOA 

2 77 



i:p--__b:l Packa.-d Bell Compute.­

PB 250 PROGRAM llSTING 

PROS LEM _LWJ,..._-'---------~------­ PAGE 7 OP' S ----
PROGRAMMER PHIL JARVIE DATE 2-13-61 

LO C ATION INSTllUCTION IYMIOLIC lllMAlllll 
O~ COOE 

_aooxx_ l l LOB -r, e(l,, 
301 037 13XX; _SID_ I SEQ. 
302 303S06XX; .l_l"\Q ALSO NEGATIVE WORD 
303 324smx· _Ifill RETURN FOR l 
304 _l .l ...s:ra "(,, 
305 1~ 06XX• LOB 

"'l"IC. _l .l _sIB_ r . 
~ __2.1_5_ 05XX • LOA 

_3_10_ ? i:;? --1...lXX.. _5IA_ G 
311 103 06XX; LOB 

312 323 12XX; STB 
J, __., J 

~u --3.l 4S05XX · LOA A SEQ. 

...3..1.4. ..3llS1JJ..ll ..I.EMe. FOR OVERFLOW FLAG (l~ol",::) 
0 ON 315 061 5601; CAM SET OVERFLOW 

316 317S07XX; LOP RESTORE A &. 8 

317" [ ] TEMP FOR (B) 

320 [ ] TEMP FOR (A) 

321 322S04XX_i LDC RESTORE C 

":l?? [ J TEMP FOR (C) 

323 [ ] TRU J SWI TCH 

324 120 12XX; STB 

325 037 06XX; LOB 

326 [ ] STB F SEQ. -r J. I 

327 ioo2 06XX_t __LOB_ 

"'~ L _l _s_T r:> 
'~ t3 

331 120 06XX; LOB 
~ 

332 317 13XX...t STD 

'.'l'.'l'.'1 '.'!~::>~· ..s.K 
334 33554200 ; _l"j_A C, SEQ. 

335 [ ] T C-Ur.> FOi{ ~ 2. -· 
..xaG. 33_1 _.1_5XX_;_ TOF 

337 340S06XX: LOB 

L 

-L 



[)>QJ Packard Bell Comp&1i:~r ...., . 
Pl 250 PROGRAM LISTI NG 
PROBLEM ___ _,T..;..;R::...:.AC=E::.......:.1 _____________ --:-- PAGE 8 OF' _8 __ _ 
PROGRAMMER _fliil JAIDl.LE. A ~ 2 13 61 D T - -

LOCATION , . ~~SUUCTION 
IY .. 90LIC 

"' 
RllURKI 

O~ COOi 

340XX 
. 

233 75XX; TOF RETURN LINK FROM PRINT, ALSO ',t: 0 

341 314 12XXJ_ STB_ END OF C SEQ. 

342 ~..11.35· lI.E.S. t> 343 017 05XX; LOA E SEQ. 

344 257 35XX; TAN 

345 366 07XX; LOP PRINT OUT NO. 2 

34.6. 350 04XX_i LDC ANY POS. 't.QRD 

--14..:Z_ ..2.3.2 --1..1.ll ...5.IA ' PRINT SUB-ROUTINE , 

~ 
350 144 0537; LOA 

SAVE INDEX 
351 103 11 XX...t. STA 

352 340 OSXX....i_ LOA 
PLANT RETURN LINK 

3'i3 n;ti:; -1.1.Ql_ • ...5.IA. , 

':i"ill.. 346 M.01· TCN CCM-iAND FORMAT 

L 355 
_J.l.l'l.~"l.7Q1, ..:mu. DATA FORMAT 

-t> 356 3_12 _fil_)Qll LOP 
PRINT (C) 

35.i 346S31XX.· _IfilJ 

360 ..J.li_Q]M• J..QE_ [> PRINT ( INDEX ) 
361 112S37XX; TRU 

362 225 05XX; LOA 
62 SEQ. 

363 211 S37XX_; TRU_ 

364 +00002XX CONST INSTRUCTION PRINT CONSTANTS 

':Ii::" ...al2S31X.X . TRU 
366 +00320XX CONST 

~ 
( A) PRINT CONSTANTS 

367 160S37XX; TRU 

370 +00317XX CONST ( B) PRINT CONSTANTS --
371 356S37XX· .Ifill 

-312.. +OQ322XX CONST [> (C) PRINT CONSTANTS 
373 360S37XX; TRU 

374 +00122XX CONST [> (I NDEX ) PR INT CONSTANTS 
375 257S37XX · mu 

--326. > 377 NOT USED 

L 

L 



~ Paokercl Bell Computer 
Pl 250 PIOGIAM llSTING · 

PftOILEM SPECIAi 33 fRAMES EOR TRACE 

PftOGUMMEft P JARVI [ ...... 
l.OC&TIO• 1•eTllllCTIO• IYllllOl.IC 

0' COOi 

04601$ 136 7501 J ror 

14001$ ~ 53701; TRU 

w 

' 

. 

-· 

PAU 

DATI ........ 

. 

> 

1 o'----
2-13-61 

c 

.. 


