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Chapter 1

INTRODUCTION

The use of mini-computers is constantly expanding in the business
world. One of the major difficulties encountered when a mini-computer
is chosen for an application is the language it uses. Should a company
or institution decide that one manufacturer produces a machine suitable
for one application and another manufacturer produces a machine suitable
for another application, the company must be aware that more than likely
the two machines will use different assemblers and will necessitate the
training of the company programming staff in two languages. Writing in
FORTRAN is a step in the direction of reducing training expense; however,
the various manufacturers have implemented specialized "subsets" of
FORTRAN which tend to make portability difficult, Additionally, the
present trend is to use COBOL for business applications In preference
to FORTRAN.

COBOL, however, suffers basically from the same "illness" which
affects FORTRAN despite the best efforts of the American National
Standards Institute. Each manufacture has seen fit to add features to
the basic subset as approved by the CODASYL committee generating in turn
a myriad of hybrids which cause undesirable delays in the conversion
effort when programs are transferred from one machine to another.

The U. S. Navy, being a large user of computers of various manu-
facture, long suffered from the ailments as described above until it
decided to restrict the language options to only those officially sanc-

tioned by ANSI. 1In their attempts to resolve the problem of portability,



the U. S. Navy conducted research and discovered that of the options
offered as standard by ANSI, the majority of programmers really only
utilized a relatively small portion. As a result of this study, the

U. S. Navy constructed a COBOL compiler specifically designed for a
mini~computer. While the special compiler is designed only for a specific
mini-computer at this time, programs written in '""MINI-COBOL" can be trans-
ferred with minor modifications to those statements considered machine
dependent by ANSI to "MAXI" computers with a COBOL compiler of an equal

or greater level. Appendix A contains a description of U. S. Navy MINI-
COBOL.

While the U. S. Navy accomplished an admirable task, they did not
make any attempt to design the MINI-COBOL compiler as a portable soft-
ware item, i. e., the compiler itself can run on the specific machine of
one manufacturer. The desire to use COBOL on other mini-computers gave
bifth to this project which will deal with the transfer of the U. S.

Navy MINI-COBCL compiler designed for the NOVA mini-computer to the
INTERDATA mini-computer. While the project may appear to be rather
specific in nature, the same principles may be used as they are presented
in this paper to transfer the MINI-COBOL compiler to any mini-computer
which uses a micro-coded instruction set, and this feat can be effected
with minor modification to the FORTRAN interpreter as designed by the
Navy. Furthermore, the design presented allows for the use of a virtual
system and for the use of other mini-computers as I/0 device drivers.
Also presented for discussion in this report is a description of the
MODEL 80 INTERDATA micro-processor which when used in conjunction with

the presentation of the micro-code instruction formats should give the



reader a basic framework of reference to understand the micro-code pre-
sented as emulated NOVA instructions. A description of each of the
various mnemonics used in the micro-code is given to facilitate the
viewing of the emulation code as presented. Formats of the NOVA instruc-
tions which will be emulated in this project are presented so that the
viewer may inspect them and gain a more comprehensive view of the emula-
tion technique. Specification of the Fetch and Decode modules found in
the emulator will be presented along with the micro-code generated for
each NOVA instruction is included in this report. A sample high-level
algorithm along with an explanation of the abbreviations is given including
a step-by-step trace table of two typical NOVA instructions with a con-
densed output listing in an INTERDATA-like assembly language and in the
micro-code generated. A discussion on modification of the Navy supplied
MINI-COBOL interpreter will be presented along with the specifications
of the MINI-COBOL language, the MINI-COBOL compiler system, and the

actual source code for all the modules used in the MINI-COBOL system.



Chapter 2

THE DESIGN OF AN INTERDATA IMPLEMENTATION
OF MINI-COBOL

Introduction

Two alternatives were seriously considered in designing an implementa-
tion of MINI-COBOL on the INTERDATA; the first alternative would have been
to code the routines for the COBOL verbs in INTERDATA micrc-instruction
code; the other alternative was to write a micro-instruction emulation
of the NOVA instructions. Should I have chosen the first alternative,
every module in the MINI-COBOL compiler would have to be micro-coded.
This approach would not utilize the work already accomplished by the
U. 8. Navy resulting in a genuine duplication of effort on my part.
Furthermore, the net result of such an effort on my part would not have,
in any way, facilitated the inter-connection and compatibility of the NOVA
and INTERDATA mini-computers. The only advantage that presented itself
with the first alternative was speed of execution due to the fact that the
actual function of any given module would be taken into consideration
when being coded. Micro-code of the function would be much faster than
duplication of the NOVA architecture as would be the case with the second
alternative.

The second alternative, emulation of NOVA instructions on the INTER-
DATA, would provide the following advantages:

1) MINI-COBOL could be utilized on the INTERDATA;

2) the NOVA instruction set could be utilized on the INTERDATA

mini-computer;



3) because the second alternative was "general"” in its approach
and because micro-code was flexible, it would allow for future expansion
into the virtual machine design that is currently being worked upon by
others in our department.l’2

There were some disadvantages to the second alternative, however,
mainly that the INTERDATA, having a more powerful instruction set, could
execute the same function in its own instruction set much faster than an
emlated NOVA instruction set. However, I felt that the advantages of
flexibility and possible growth far outweighed the disadvantage of speed

in this case.

Implementation Overview -~ High Level

Trying to effect the second alternative, turned out to be an
interesting task. Since theAfirst two phases of the MINI-COBOL com-
piler are written in COBOL, it would be difficult to efficiently modify
them. However, the interpreter phase seemed to lend itself naturally
to modification so as to effect the second alternative.- (see Appendix
A - Interpreter). Basically, the scheme is as follows:

1) the user creates his COBOL source file;

2) he then invokes the COBOL compiler with the "START" instruction;

3) phase I and phase IA would create the tuples required for execu-
tion (see Appendix A - Phase I, Phase IA);

4) the user would then begin execution of his program by invoking
the MINI-COBOL run time routines by using the "COBOL" "R" instructions;

5) the "COBOL" "R" instructions invoke the FORTRAN interpreter

(see Appendix A - Interpreter);



6) after the interpreter allocates memory to the literals and
values declared in the user program, it begins to read the execution
tuples. It then examines the operation code and branches to a dispatch
table (see Appendix A - figure A.4, step 5) which then gives the address
of an entry p&int into a second dispatch table (see step 6) which contains
the list of NOVA sub-routines in the order required to effect the COBOL
verb. It is precisely at this point that the following modification
would be inserted:

a) A "call" to the Fetch routine would be inserted, passing as
parameters the list of NOVA sub-routines needed to effect the COBOL verb;

b) the Fetch routine would then read the instructions as written
in NOVA assembler, one at a time, for each module listed, invoking for
each instruction read, a Deceder which will translate the NOVA instruc-
tion into the Instruction Register format (see Appendix D - Instruction
Register). The Decoder will then branch to the appropriate Micro-code
routine for this instruction based upon the OP-CODE found in the
Instruction Register.

c) the micro-coded routines will execute the specific function
and return to the Decoder.

d) the Decoder will continue to construct the Instruction
Register and branch to the appropriate micro sub-routine until it
has completed all of the options requested by the original NOVA
instruction. Upon completion, the Decoder will then return to the
Fetch routine. |

e) the Fetch routine will continue to read NOVA instructions
until end-of-file condition is reached. It will then return to the

interpreter.



f) the interpreter will then read the next execution tuple, thus
cloging the emulation loop.

To the user, the entire process is transparent. He is aware of
only the fact that he has created a COBOL file and has invoked the
execution of that file, thus anyone familiar with COBOL per se will be

able to use the system with little or no training.

Summary

Thus far, I have presented the various conditions which influenced
the emulator design and T have presented a high-level overview of the
emulator design in light of those considerations. Succeeding chapters
shall present in detail the specific design of the Fetch and Decoder

modules.



Chapter 3

THE DETAILED DESIGN

Introduction

In order that the viewer gain a more complete understanding of the
emulator, I will present a short section on the NOVA instruction formats.
Throughout the rest of this report, the sixteen bits which contain any
one of the various formats of the NOVA instruction shall be referred to
as NI (0:15), wherein NI represents the abbreviation for NOVA Instruction
and (0:15) represents the abbreviation for bits zero through fifteen
inclusive. The Nova instructions should be considered as the input into
the Fetch module which will be the second section in this chapter.

In the presentation of the Fetch module, I will use a2 high-level
algorithmic language which will give the detajiled function the module should
accomplish upon invocation via the call statement from the FORTRAN inter-
preter (see Appendix A - Interpreter).

Since the next operation in the normal flow of the proposed emulation
in the Decoder module, I will present the rules of precedence to be used
in the module when constructing the Instruction Register (IR). I will
also present the algorithm to be used to emulate the subset of NOVA
instructions and functions I have chosen. The algorithms will be written
in an INTERDATA-like assembler language for the viewer's benefit as micro-
code is hardware directed and rather difficult to follow. (see Appendix

E - Assembler Op-Codes, Micro-coded Emulation).

NOVA Instruction Formats

The NOVA instruction set is basically divided into three categories



with reference to format. I shall not-present any discussion with regard
to I/0 instructions as they are treated as a special case as described
later in this report. The formats of the classes of instructions which

this emulator will receive as input are presented below.3

CODE

MOVE DATA INSTRUCTIONS

0 4 5 6 7 8 15
OP-CODE I X D

MODIFY MEMORY/JUMP INSTRUCTIONS

0 1 2 3 4 5 7 _8 9 10 11 12 13 15

OP-
1 S D CODE SH C N SK

ARITHMETIC AND LOGIC INSTRUCTIONS

Figure 3.1

Selected NOVA Instruction Formats

An explanation of the abbreviations used in the above figure of
selected NOVA formats is given below.

OP-CODE - this is a three bit field which specifies the function
reéuested. An exception to this rule is in the Memory/Jump instruction
which has a total of five bits. Bits three through four of the Memory/
Jump instruction further delineate the specific function desired.

A - this represents one of four general purpose accumulators available
for use by the application.

I - this field represents the address type, whether direct or indirect.
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X - this field specifies an index register, if any.

D - these eight bits represent the displacement.

1 - this is a constant indicating that the instruction is an
Arithmetic and Logic instruction.

S - this is an accumulator source address.

D - in the Arithmetic and Logic instruction, this represents the
accumulator destination address.

SH - this two bit field represents one of three possible shift
functions.

C - this two bit field represents one of three possible operations
that may be performed with respect to the Carry bit.

N - this is the No;Load funetion bit. If it is equal to '1'B, then
the loading of the Carry bit and accumulator is inhibited.

SK - this field represenﬁs one of eight possible functions with respect
to skipping the next sequential instructionm.

Because of the rather limited mmemonics of the NOVA imnstruction set,
it is quite easy to jump to the conclusion that the assembler is under-
powered or limited. However, further study of the capabilities of the
instruction set will reveal the fact that up to six separate operations
may occur in any given Arithmetic and Logic instruction making the emula-

tion of this phenomenon, at best, a complicated process.

The Fetch Module

With the input to the Fetch module described above, the function of
the Fetch module can be presented. As was previously mentioned in
preceeding chapters, the MINI-COBOL compiler utilizes a FORTRAN inter-

preter to read the execution tuples. The interpreter reads a tuple,
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and then branches to an address which contains a list of addresses of
NOVA assembler sub-routines in the order required to effect the operation
reqﬁested by the COBOL verb. (see Appendix A for a complete discussion
of this process).

At the point in the normal flow of operation described above
wherein the FORTRAN interpreter branches to an address containing a
list of addresses of NOVA sub-routines, I propose the following changes;

1) the branch to a list of address be replaced with a "call"
statement to the Fetch module;

2) the list of addresses be passed as an input parameter to
the Fetch module.

The effect of these proposed changes is that the Fetch will be
allowed to read the first binary NOVA instruction of the routine as
referenced by the parameter and it may then pass control to the Decoder,

such that:

(PARM., PARM ...PARMn)——-(ADR ADR ...ADRn)

1’ 2
PARM,...PARM
2 n

2
CALL “FETCH" USING PARM, ,
RETURN TO READ-NEXT-TUPLE

FETCH: EQUATE (INPUT, PARM,, PARM PARM )

1’ grees
READ (INPUT) AT END RETURN
(NI_BUFFER)+—-NI (0:15)
CALL "DECODE" USING NI_BUFFER
BRANCH TO FETCH

Figure 3.2

Fetch Algorithm
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The same techniques as presented above can be applied to facilitate
the virtual machine, in that, prior to using an instruction which uti-
lizés an address in main memory, a "call" can be made to the paging
routines which can resolve the address passed as a parameter and return
a real address as an argument so the instruction can be processed.2

1/0 instructions can be expedited in a manner similar to the afore-
mentioned, i. e., upon recognition of an I/O instruction, the Decoder
(in this case) will construct an SVC passing as an argument the buffers
involved. The computer (of the SVC) can pass the contents of these

buffers as a message to the computer acting as the I/0 device handler.2

The Decoder Module

As can be inferred from the preceeding section, the Decoder which
is the very heart of the proposed emulator, is the next topic of dis-
cussion in this report. Since the Decoder is the largest and most com—
plex module of the emulator, I will present it as a series of discussions
based upon the rules of precedence it must use. All algorithms presented
in this section will be written in an INTERDATA-like assembler language
for purposes of clarity. 1In the actual emulator, the algorithm will be

micro-coded instructions.

Rules of precedence.

When the Decoder is invoked by the Fetch module, it will receive an
iﬁput parameter, an entire NOVA instruction in binary format, to be
decoded. The Decoder, in turn, must examine the given instruction
according to the following rules of precedence:

1) Scan the instruction for the presence of indirection. If

indirection is present, then call the paging routine which will resolve
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the address involved into an effective address. Since one or more levels
of indirection may be involved, this particular sub-function may be invoked
several times until the indirect bit (NI (5)) is found to be 'Q'B.

2} Scan for the desired mnemonic and branch to the routine based on
the specific mnemonic requested. All routines use temporary work areas
identified in the corresponding code and R12 (the shifter).

3) Scan for the Carry function and based upon the particulars of
the mnemonic involved from step two above, load the Carry bit into a work
area identified as R15, as requested by the Carry function which is speci-
fied in R10 which represents NI (10:11).

4) Scan for the Shift function. If it is present, the Decoder
will branch to the proper routine based on the specific function requested.

5) Scan for the Load function (NI 5)). If it is equal to '0'B,
then branch to the routine which will load R12 to the Accumulator as
specified by Ni (3:4). 8Should the No-Load function be requested, the
Accumulators as specified by NI (1:2) and NI (3:4) will be unaffected and
will retain their original contents.

6) Scan for the SKIP function and branch to the routine which

shall effect the function requested by NI (13:15).

Emulation routines.

Using the rules of precedence as I have just presented and the register
assignments presented below, the following section will present an INTERDATA-
like assembler language algorithm for each NOVA instruction function that
will be used in this emulator (see Appendix E - Assembler Op Codes and Micro
coded emulation). As I have previously mentioned, I have chosen assembler
for purposes of clarity but, in the actual emulator, micro-coded instruc-

tions will be generated.
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RO - R3 - used as Accumulator Source (NI (1:2)) and Accumulator
Destination (NI (3:4)).

R4 - R5 - not used.

R6 - used as "Branch to" address.

R7 - used as '"'return" address.

R8 - used to hold number of shift positions and a general work
register.

R9 - used as a general work register.

R10 - contains the Carry function (NI (10:11)).
ﬁll - used as a general work register.

R12 - used as the NQVA Shifter.

R13 - used as a general work register.

R14

used as a general work register.

R15 - used as the Carry Bit of the Shifter.

Table 3.1

Emulation Register Assignments

1. EFmulation of the JSR

Upon encounter of the JSR operation code (NI (0:4)), the NOVA will
load the address of the next sequential instruction following the JSR
instruction into Accumulator three. It will then branch to the effective

address of the sub-routine as indicated by bits NI (6:15).

1 LH R6, (NI 6:15) LOAD "BRANCH TO" ADDR.

2 BALR R3,R6 BRANCH AND LINK REG.

Figure 3.3

Emulated JSR
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NI (6:15) is the effective address of the routine to which the branch
will occur. The Decoder must resolve the address as specified by bits
6:15 prior to loading Register 6. Register 3, emulating NOVA Accumulator
3, will have its previous contents destroyed by this instruction as it

will contain the "return" address.

2. Emulation of the JMP

The NOVA will load the next sequential instructions' address into the
Program Counter and branch unconditionally to the address specified by NI

{(6:15), when the JMP operation code is encountered in NI (0:4).

1l BAL R7, (NI 6:15) BRANCH TO EFFECTIVE ADR.
Figure 3.4
Emulated JMP

The address of the next sequential instruction is loaded into

Register 7. The Decoder must resolve the effective address as specified

by NI (6:15).

3. Emulation of the DSZ

The NOVA will subtract 1 from the contents of the location as speci-
fied by NI (6:15) and will place the result back into the location as
specified by NI (6:15). If the result is equal to zero, then the next

instruction in sequence will be skipped.

1 11 R12, (NI 6:15) GET AREA REFERENCED
2 SIS R12,X'01’ SUBTRACT ONE FROM AREA

3 BZ *+3 IF ZERO THEN SKIP NSI
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4 STH R12,(NI 6:15) PUT BACK RESULTS
5 B *+3 BRANCH OUT OF ROUTINE
"6  STH R12,(NI 6:15) - PUT BACK RESULTS
7 B FETCH BRANCH TO FETCH ROUTINE
Figure 3.5

Emulated DSZ

4, Emulation of the ISZ

The NOVA will add 1 to the contents of the location as specified by
NI (6:15) and will place the results back into the location as specified
by NI (6:15). If the results of the add is equal to zero, then the next

instruction in sequence will be skipped.

1 LH R12, (NI 6:15) GET AREA REFERENCED

2 AlS R12,X'01"' ADD ONE TO AREA

3 BZ *+3 EQUALS ZERO, SO SKIP

4 STH R12,(NI 6:15) PUT BACK RESULTS

5 B *+3 VBRANCH OUT OF ROUTINE

6 STH R12,(NI 6:15) PUT BACK RESULTS

7 B FETCH BRANCH TO FETCH ROUTINE
Figure 3.6

Emulated ISZ

The Decoder must resolve NI (6:15) into an effective address. Once
this has been accomplished, 1 will be added to the area referenced and

the results compared to zero. If the result is zero, the contents are
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restored to the area referenced and the next sequential instruction is

fetched. Otherwise, the results are restored and the flow continues.

5. Emulation of the LDA
The NOVA will load the area of memory as referenced by NI (6:15)

into the Accumulator specified by NI (3:4).
1 1H (NI 3:4), (NI 6:15) LOAD REG. FROM MEM.

Figure 3.7

Emulated LDA

The Decoder must translate NI (3:4) into a hexadecimal digit 0 - 3,
then it must resclve the address of the area of main memory as represented
by NI (6:15). The contents of the area referenced will then be loaded

into the Register specified by NI (3:4).

6. FEmulation of the STA

The NOVA will load the contents of the Accumulator as referenced

by NI (3:4) into the area of main memory as specified by NI (6:15).

1 STH (NI 3:4), (NI 6:15) STORE ACUM.

Figure 3.8

Emulated STA

The Decoder must translate NI (3:4) into a hexadecimal digit 0 - 3.
Then the Decoder must resolve the address as specified by NI (6:15).
The contents of the Register specified will be loaded into the area

referenced.
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7. Emulation of the ADD

The NOVA will add the contents of the Accumulator as specified by
NI (1:2) to the contents of fhe Accumulator as specified by NI (3:4)
and will place the'result in the Shifter. 1If the sum is equal to or
greater than 2E16, then the value specified by NI (10:11) will be com-
plemented as the Carry bit; otherwise, the value as specified by NI

(10:11) will be used as the Carry bit.

1 LHR R12,(NI 1:2) GET ACCUM. SOURCE

2 LHR R13, (NI 3:4) GET ACCUM. DESTINATION

3 AHR RI12,RI3 ADD THE ACCUMULATORS

4 CLHI R12,X'FF’ GREATER OR EQUAL 2E167?

5 BNC *+3 YES

6 LH R10, (NI 10:11) KO, GET CARRY FUNCTION
7 B *+3 BRANCH OUT OF ROUTINE

8 LH R10, (NT 10:11) GET CARRY FUNCTION

9 XHR R10,X'03’ COMPLEMENT CARRY FUNCTION

Figure 3.9

Emulated ADD

The contents of NI (1:2) and NI (3:4) must be translated into
hexadecimal digits 0 - 3. The Decoder will then load the contents of
these registers into R12 and R13, respectively. The registers are then
added into R12 and the result checked to determine if it is equal or
greater than 2El16. If it 1s, then the Carry function (NI (10:11)) is
complemented into R10; otherwise, the Carry function is loaded into

R10 unaltered.
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8. Emulation of the SUB

The NOVA subtracts by adding the twos complemené of the number from
NI fl:Z) to the number from NI (3:4) and will place the result in the
Shifter. If the number in the Accumulator specified by NI (3:4) is
greater or equal to the number in the Accumulator specified NI (1:2),
then the complement of the value specified by Carry function (NI (10:11))
will be supplied; otherwise, the value of the Carry function as given will

be supplied to the Carry bit.

1 LHR R12, (NI 1:2) GET ACS INTO R12

2 XHI R12,X'FF' COMPLEMENT IT

3  AHI R12,X'01' ADD ONE TO MAKE 2'S COMP.
4 LHR R14, (NI 3:4) GET ACD INTO R14

5 CHR RI14,R12 ACD G.E. ACS?

6 BC *+4 NO, GO LOAD CARRY

7 LE  R10, (NI 10:11) YES, GET CARRY FUNCTION
8 XHI R10,X'03’ COMPLEMENT IT

9 B *42 GO ADD

10 LH  R10,(NI 10:11) GET CARRY FUNCTION

11  AHR R12;R14 ADD ACS TO ACD

Figure 3.10

Emulated SUB

NI (1:2) will be translated by the Decoder into hexadecimal digit
0 - 3. The contents of the register specified will be loaded into
Register 12 where it will be formed into the twos complement. Register

12 is then added to the contents of R14 which holds the number specified
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by NI (3:4). If Rl4 is greater or equal to R12, the Carry function is

complemented; otherwise it is loaded as specified by NI (10:11) into R10.

9. Emulation of the AND

The NOVA will logically "and" the contents of the Accumulator speci-

fied by NI (1:2) with the contents of the Accumulator specified by NI

(3:4).
1 LHR R12, (NI 3:4) GET ACD INTO R12
2 LHR R13, (NI 1:2) GET ACS INTO R13
3 NHR R12,R13 . AND INTO R12
& LHR R10, (NI ;O:ll) PUT CARRY FUNCTION IN R10

Figure 3.11

Emulated AND

The Deccder must translate NI (1:2) and NI (3:4) into hexadecimal
digits 0 - 3. The contents of the Accumulators as specified by NI (1:2)
and NI (3:4) are loaded into R13 and R12 respectively. The contents

are "ANDed" into R12 and the Carry function is loaded into R10.

10. Emulation of the COM

The NOVA will logically complement the contents of the Accumulator
as specified by NI (1:2) into the Shifter and place the value as speci-

fied by the Carry function into the Carry bit.

1 LHR R12, (NI 1:2) LOAD ACS INTO R12

2 xHI R12,X'FF' LOGICALLY COMPLEMENT R12

3 1H R10, (NI 10:11) LOAD CARRY TO R10
Figure 3.12

Emulated COM
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ACS as specified by NI (1:2) and translated into hexadecimal by the
Decoder is loaded and complemented into R12, The Carry function is loaded

into R10.

11. Fmulation of the NEG

The NOVA will place the twos complement of the nuﬁber contained in
the Accumulator specified by NI (1:2). If the number is =zero, the comple-
ment of the value specified by the Carry (NI 10:11) will be placed in the
Carry bit; otherwise, the value as originally specified will be placed

in the Carry bit.

1 LHR  R12,(NI 1:2) LOAD ACS INTO R12

2 LHR R11,R12 LOAD ACS INTO RI11

3 XHI RI12,X'FF' COMPLEMENT R12

4 AHI R12,X'01' ADD ONE

5 LHI R13,X'00’ PUT ZERO IN R13

6 CHR R11,R13 IS ACS EQUAL TO ZERO?
7 BNE  *+5 NO

8 LH  R10, (NI 10:11) PUT CARRY INTO R10

9 XHI  R10,X'03’ COMPLEMENT CARRY

10 B *+2 BRANCH OUT

11 1LH R10, (NI 10:11) NOT ZERO, LOAD CARRY TO R10

Figure 3.13

Emulated NEG

ACS as specified by NI (1:2) is loaded into Register 12. Register

12 is complemented into the twos complement form. If ACS was zero, then
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the Carry value is complemented; otherwise, the Carry function is loaded

as it was originally into Register 10.

12. Emulation of the ADC.

The NOVA will add the logical complement of the number contained
in the Accumulator as specified by NI (1:2) to the number contained in
the Accumulator as specified by NI (3:4) and place the results in the
Shifter. If the number contained in the Accumulator specified by NI (1:2)
is less than the number contained in the Accumulator specified by NI (3:4),
then the complement of the value as indicated by NI (10:11) will be loaded

into the Carry bit; otherwise the value indicated will be loaded into the

Carry bit.
1 LHR R12, (NI 1:2) LOAD ACS INTO R12
2 XHI R12,X'FF’ | COMPLEMENT IT
3 LHR  R14, (NI 3:4) LOAD ACD INTO R14
4 AHR R12,R14 ADD ACS TO ACD
5 LHR R13, (NI 1:2) GET ACS INTO R13
6 CLHR R13,R14 IS ACD GREATER THAN ACS?
7 BC *43 YES, COMPLEMENT CARRY
8 LH R10, (NI 10:11) NO, LOAD CARRY
9 B *+3 BRANCH OUT
10 1LH R10, (NI 10:11) LOAD CARRY
11 XHI R10,X'03' COMPLEMENT IT

Figure 3.14

Emulated ADC
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ACS as specified by NI (1:2) is complemented and added to ACD as
specified by NI (3:4) and the results placed in the Shifter. The two
Accumulators are compared and if ACD is greater than ACS the value speci-
fied by NI (10:11) is complemented inte R10; otherwise, the value speci-

fied is placed inte R10.

13. Emulation of the INC.

The NOVA will add one to the number specified in the Accumulator
represented by NI (1:2) and will place the result in the Shifter. If
ACS contained (2E16) -1, the Carry value is complemented; otherwise, the

value supplied is loaded into the Carry bit.

1 LHR R12, (NI 1:2) GET ACS INTO R12

2 AHI R12,X'01’ ADD ONE TO R12

3 LHR  R13, (NI 1:2) GET ACS INTO R13

4 CLHI RI13,X'FE' ACS EQUAL (2El6) -17?
2 BNE  *+4 NO, GO LOAD CARRY

6 LH R10, (NI 10:11) YES, GET CARRY

7 XHI  R10,X'03' COMPLEMENT IT

8 B *+2 BRANCH QUT

9 LH R10, (NI 10:11) LOAD CARRY

Figure 3.15

Emulated INC

One is added to the number contained in the Accumulator as repre-

sented by NI (1:2). If the number was equal to (2E16) -1 originally,
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the Carry value is complemented; otherwise, the value specified by NI

(10:11) is loaded into R10.

14. Emulation of the MOV

The NOVA will place the contents of ACS (NI (1:2)) in the shifter

and place the Carry bit as specified by (NI (10:11)) in the Carry.

1 LHR R12,(NI 1:2) GET ACS INTO R12
2 LH R10, (NI 10:11) GET CARRY INTO R10
Figure 3.16

Emulated MOV

The contents of the register as specified by NI (1:2) are loaded
into the Shifter (R12). The value of the Carry function as specified

by NI (10:11) is loaded into R10.

15, Emulation of the Z, 0, C functions.

The NOVA will examine NI (10:11) using the following rules:

1) 41if NI (10:11) equals 'O0'B, then the current state of the Carry
bit will be used;

2) if NI (10:11) equals 'Ol'B (Z), then a zero will be supplied
to the Carry bit;

3) 4if NI (10:11) equals '10'B (0), then one will be supplied to
the Carry bit;

4) if NI (10:11) equals '11'B (C), then the current state of the

Carry bit will be complemented.

1 CLHI R10,X'01’ EQUAL ZERO?

2 BE *+6 YES

3 CLHI R10,X'10' EQUAL ONE?

& BE *+6 YES
Figure 3.17

Emulated Z, 0, C
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5 CLHI R10,X'11' EQUAL COMPLEMENT?
6 BE *+6 YES
| 7 B *+6 DO NOT ALTER CARRY
8 LHI R15,X'00' LOAD ZERO IN R15
9 B *+4 BRANCH OUT
10 LHI  R15,X'01' LOAD ONE IN R15
11 B #*+2 BRANCH OUT
12 XHI  R15,X'FF' COMPLEMENT CARRY

Figure 3.17 (Cont.)

Emulated Z, 0, C

16. Emulation of the L, R, S functionms.

The NOVA will examine NI (8:9) and will respond according to the
following rules;

1) if NI (8:9) equals '00'B, then no shift will take place;

2) if NI (8:9) equals 'Ol'B, then rotate left one place. Bit O
is rotated into the Carry bit and the Carry bit into bit 15;

3) if NI (8:9) equals '10'B, then rotate right one place. Bit
15 is rotated into the Carry position and the Carry bit into bit O.

4) if NI (8:9) equals '11'B, then swap half of the 16 bit result.

The Carry bit is not affected.

1 LHR R13, (NI 8:9) GET SHIFT FUNCTION
2 CLHI R13,X'0l' IS IT "L"?

3 BE *+6 YES

4 CLHI R13,X'02’ IS IT "R"?

Figure 3.18

Emulated L, R, S
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11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30

BE
CLHI

BE

SLLS

BC

LHI

LHI

SRLS
BC
CLHI

BE

LHI

CLHI

BE

*+12
R13,Xx'03'
*+24
*4+40
R12,x'01'
*+
R12,R15
R15,X'00'
*+27
R12,R15
R15,X'01'
k+24
R12,Xx'01’
%47

R15, X'01'
*42

*+19
R12,X'80"
R15,X'00'
*+16
R15,x'01'
%43
R15,X'01’
*+12
R12,X'80'

*+10

Figure 3.18 (Cont.)

Emulated L, R, S

YES

I8 IT "s"?

YES

NO SHIFT

SHIFT LEFT 1

WAS THERE A CARRY?
NO, ADD CARRY BIT

PUT ZERO IN CARRY BIT
BRANCH OUT

YES, ADD CARRY BIT
PUT ONE IN CARRY BIT
BRANCH OUT

SHIFT RIGHT 1

WAS A ONE SHIFTED?
NO, IS THERE A 1 CARRY?
YES

NO, BRANCH OUT

ADD THE CARRY 1

ZERO THE CARRY

BRANCH OUT

YES, DOES CARRY EQUAL 17
YES

NO, PUT 1 IN CARRY
BRANCH OUT

ADD CARRY

BRANCH OUT

26
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31 LHI R8,X'08' LOAD # OF SHIFTS

32  SLLS R12,X'01" SHIFT LEFT 1

33 BC  *+3 ’ WAS A 1 SHIFTED

34 LHI R9,X'00' NO, PUT O IN R9

35 B *43 GO DECREMENT SHIFTS
36 LHI R9,X'0l' YES, PUT 1 IN R9

37 AHR RI2,R9 ADD SHIFT BITS

38 SHI R8,X'01' DECREMENT SHIFT

39 BNZ %7 GO SHIFT AGAIN

Figure 3.18 (Cont.)

Emulated L, R, S

Based on NI (8:9), a branch is made to the proper routine to expedite

the requested function of Shift L, Shift R, or Swap halves.

17. Emulation of the Load/No Load.

The NOVA will examine NI (12) for a "1'B. Should 'l'B be encountered,
ACD (NI (3;4)) will not be loaded. If NI (12) contain '0'B, then ACD

(NI (3:4)) will be loaded.

1 LH R9, (NI 12) GET LOAD/NO LOAD FUNCTION

2 LH R11,Xx'00' PUT ZERO IN RI11

3 CLHR R9,R11 EQUAL ZERO?

4 BNE  *+2 YES, BRANCH OUT (NO LOAD)

5 LHR R12,(NI 3:4) NO, LOAD R12 INTO ACD
Figure 3.19

Emulated Load/No Load
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If NI (12) is equal to one then no loading of ACD as specified by
NI (3:4) will occur; otherwlse, ACD will be loaded with the contents

of Register 12.

18. Emulation of the SKIP function.

The NOVA will examine NI (13:15) and will respond according to
the following rules;

1) 4if NI (13:15) equal zero, then it will not Skip;

2) if NI (13:15) equal one, then it will always skip the next
sequential instruction;

3) 1if NI (13:15) equal two, then it will skip on the Carry bit
being equal to zero;

4) if NI (13:15) equal three, then it will skip the next sequential
instruction if the Carry bit is nonzeros;

5) 1if NI (13:15) equal four, then it will examine the Shifter and
skip the next sequential instruction if the result is zero;

6) if NI (13:15) equal five, then it will examine the Shifter and
gskip the next sequential instruction if the result 1s nonzero;

7) if the NI (13:15) equal six, then it will examine the Shifter
and the Carry bit and skip the next sequential instruction if either is
equal to zero;

8) if NI (13:15) equal seven, then it will examine the Shifter
and the Carry bit and skip the next sequential instruction if both are

equal to nonzero.
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11

12

13

14

15

16

17

18

19

20

21

22

23

24

LH

CLHI

BE

CLHI

BE

CLHI

BE

CLHI

BE

CLHI

BE

CLHI

BE

CLHI

BE

CLHI

BE

B

R9, (NI 13:15)

R9,X'00"
*+15
R9,X'01"
*+14
R9,X'02'
5414
RY,X'03"
*+15
R9,X' 04"
*+16
R9,X'05'
%417
R9,X' 06"
*+18
R9,X'07'
421

FETCH

READ (INPUT)

B

CLHI

BE

CLHI

FETCH

R15,X'00"

%-3

FETCH

R15,%'01"

Figure 3. 20

Emulated SKIP

GET SKIP FUNCTION
EQUAL NO SKIP?

YES

EQUAL SKIP?

YES

EQUAL SKIP ZERO CARRY?
YES

EQUAL SKIP NONZERO CARRY?
YES

EQUAL SKIP ZERO RESULTS?
YES

EQUAL SKIP NONZERO RES.?
YES

EQUAL SKIP EITHER ZERO?
YES

EQUAL SKIP BOTH NONZERO?
YES

GO FETCH NXT. SEQ. INST.
GET NXT. SEQ. INST.

GO FETCH NXT. SEQ. INST.
CARRY EQUAL ZERO?

YES, GO READ, FETCH

NO, GO FETCH NXT. SEQ. IN

CARRY EQUAL 1?

29



25 BE *-6 GO READ, FETCH

26 B *-8 GO FEICH

27 CLHI R12,X'00' RESULTS EQUAL ZERO?
28 BE *-9 YES, GO READ, FETCH
29 B *-11 NO, GO FETCH

30 CLHI R12,X'00' RESULTS EQUAL ZERQ?
31 BNE *-12 NO, GO READ, FETCH
32 B *-14 YES, GO FETCH

33 CLHI R12,X'00' RESULTS EQUAL ZERO?
34 BE *-15 YES, GO READ, FETCH
35 CLHI R15,X'00' CARRY EQUAL ZERO?
36 BE *-17 YES, GO READ, FETCH
37 B *-19 NO, GO FETCH

38 CLHI R12,X'00' RESULTS EQUAL ZERO?
39 BE *-21 YES, GO FETCH

40 CLHI R15,X'00' CARRY EQUAL ZERO?
41 BE *-23 YES, GO FETCH

42 B *-23 GO READ, FETCH

30

Figure 3.20 (Cont.)

Emulated SKIP

Based on NI (13:15), the Decoder will branch to the appropriate routine
and test the results in the Shifter and Carry bit for zero/nonzero condi-
tions and will skip or not skip the next sequential instruction based upon

the conditions it was checking.
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Summary

In the preceeding pages, I have presented a detailed design of the
emulator I propose to effect the traﬂsfer of the U.S. Navy MINI-COBOL
compiler system to the INTERDATA 80 mini-computer. The input to the
emulator, the NOVA instruction, was thoroughly discussed with the intent
to help the reader understand the scope and overall function of the emula-
tor. Specifications of the Fetch module were given and an algorithm for
the implementation were given. It was also noted that the techniques for
implementation of the Fetch module could be easily transferred to effect
a virtual machine and the use of a mini-computer as an I/0 device handler.

I presented the detail design of the Decoder module, explaining the
rules of precedence to be used in the implementation and the functional
description of each NOVA operand, including an INTERDATA-like assembler

language algorithm and explanation of the algorithm.
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Chapter 4

VERIFICATION

Introduction

The most difficult task in any design project is pre-implementation
verification of the design itself. The existing tools to accommodate
verification are few at most and awkward at best. However, one of the
more trustworthy methods is the trace table and that is the method I chose
to test my detailed design as presented in the preceeding pagés of this

report.

Abbreviations In Sample Algorithh

The algorithm used to emulate is rather long and complex in nature;
therefore, I decided to use a high level language to describe the various
operations that were to be performed based upon the rules of precedence
men;ioned previously. 1 do use some rather standard assembler abbrevia-

tions to express myself in this algorithm which are as follows:

Rl - R15 - Represents General Registers 1 through 15 inclusive in

the INTERDATA.

RO - R3 - Represents ACO - AC3 of the NOVA as emulated in the INTER-
DATA. )
R12 - Represents the Shifter of the NOVA as emulated in the
INTERDATA.
Figure 4.1

Abbreviations
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R10 - Represents the Carry function (NI 10:11).

R15 - Represents the Carry bit of the NOVA.

IR - Represents the Instruction Register, i.e., the output buffer
area.

PSW - Represents the Program Status Word of the INTERDATA.

NI BUFFER - NOVA instruction read-in buffer consisting of bits
(0:15) of the NOVA Instruction.

NI BUFFER BEGINNING - Represents the beginning address of the read-
in buffer for the NOVA instruction.

NI BUFFER ENDING - Represents the ending address of the read-in
buffer for the NOVA instruction.

C, X, B-Represents "constant” which can be either alphanumeric
(C '"LHI'), Hexadecimal (X'0l'), or binary ('01'B).

NSI ADDRESS - Represents the Next Sequential Instruction Address.

Figure 4.1 (Cont.)

Abbreviations

Sample Algorithm

The following algorithm was designed to test two examples of NOVA
instructions; the first instruction is MOVOL 1,1 which will demonstrate
a complex NOVA instruction; the second instruction is ADD 1,2 which will

demonstrate a simple NOVA instruction.

1. FETCH: (R4)<«—- (NI BUFFER BEGINNING)

2. (R5)+—-(NI BUFFER ENDING)

3. (NI BUFFER 0:15)<«—-(READ-—(R4,R5))
Figure 4.2

Sample Algorithm



8.

9.

10.

11.

12.
13I

14,

15.
16.
17.
18.

19.

20.

21.

END BRANCH OUT

(R4)+—-- (NI 5:7)

EMULATED SCAN FOR MNEMONIC BRANCH TABLE

(R4) = ('010'B)
True; BRANCH MOV-RT
(R4) = ('110'B)

True; BRANCH ADD-RT

EMULATED SCAN FOR CARRY BRANCH TABLE

CARRY:: (R10) = ('10'B)

True; BRANCH CARRY-RT

EMULATED SCAN FOR SHIFT BRANCH TABLE

SHIFT::  (R13)<—-(NI 8:9)
(R13) = ('01'B)

True; BRANCH SHIFT-RT

LOAD: : (R9)+—- (NI 12)
(R9) = ("1'B)
True; BRANCH FETCH
False; BRANCH LOAD-RT
OUT:: END
EMULATION OF MoV
MOV-RT:: (IR 0:7)+—-(C'LHR")

(IR 8:11)«——(C'R12")

Figure 4.2 (Cont.)

Sample Algorithm
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22,

23.

24,

25.
26.
27.
28.

29.

30.
31.
32.
33.
34.

35.
36.
37.
38.

39.

40-'

41.
42.
43.
44,

35

(IR 12:15)+—=(NI 1:2)
WRITE IR |

(IR 0:7)+~-(T'LH")

(IR 8:11)+-(C'R10")
(IR 12:15)«-(NI 10:11)
WRITE IR

(R10)«—- (NI 10:11)

BRANCH CARRY

EMULATION OF CARRY (O FUNCTION)

CARRY-RT: :

(IR 0:7)+—-(C'LHI')
(IR 8:11)«—-(C'R15")
(IR 12:15)+-(X'01")
WRITE IR

BRANCH SHIFT

EMULATION OF SHIFT (L FUNCTION)

SHIFT-RT::

(IR 0:7)«—-(C'SLLS')
(IR 8:11)«(C'R12")
(IR 12:15)+—-(X'01")
WRITE IR

(IR 0:7)«—-(C'BC")
(IR 12:15)+—=(C'*+4")
WRITE IR

(IR 0:7)+—-(C'AHR')
(IR 8:11)«+-(C'R12")

(IR 12:15)+—-(C'R15"')

Figure 4.2 (Cont.)

Sample Algorithm



45,
46.

47.

48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
60.

61.

62.
63.
64.
65.
66.

67.

WRITE IR
(IR 0:7)+=-(C'LHI")
(IR 8:11)«(C'R15")
(IR 12:15)«—(X'00")
WRITE IR
(IR 0:7)+(C'B')
(IR 12:15)«—-(C'*+3")
WRITE IR
(IR 0:7)<——(C'AHR")
(IR 8:11)«-(C'R12')
(IR 12:15)«——(C'R15")
WRITE IR
(IR 0:7)<«—-(C'LHI")
(IR 8:11)+——(C'R15')
(IR 12:15)«=-(X'01")
WRITE IR
BRANCH LOAD
EMULATION OF LOAD (NI 12 EQUALS '1'B)
LOAD-RT: : (IR 0:7)<—-(C'LHR")
(IR 8:11)«—~ (NI 3:4)
(IR 12:15)«-(C'R12")
WRITE IR
BRANCH FETCH
EMULATION OF ADD

ADD-RT:: (IR 0:7)«—-(C'LHR")

Figure 4.2 (Cont.)

Sample Algorithm
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68.
69.
70.
71.
72,
73.
74.
75.
76.
77.
78.
79.
80.
81.

82.

83.

84.
85.
86.

87.

88.

89.
90.
91

92.

37

(IR 8:11)«—-(C'R12")
(IR 12:15)<—- (NI 1:2)
WRITE IR

(IR 0:7)+—-(C'LHR")
(IR 8:11)«—~(C'R13")
(IR 12:15)+—-(NI 3:4)
WRITE IR

(IR 0:7)«—-(C'AHR')
(IR 8:11)+«—-(C'R12")
(IR 12:15)«—-(C'R13")
WRITE IR

(IR 0:7)~-(C'CLHI")
(IR 8:11)«—(C'R12")
(IR 12:15)«-(X'FF")
WRITE IR

(IR 0:7)«—-(C'BNC')
(IR 12:15)+«(C'*+3")
WRITE IR

(IR 0:7)«—-(C'LH")
(IR 8:11)«-(C'R10")
(IR 12:15)«—-(NI 10:11)
WRITE IR

(IR 0:7)«—-(C'XHR')
(IR 8:11)<+—-(C'R10")

(IR 12:15)«—-(X'03")

Figure 4.2 (Cont.)

Sample Algorithm



93-
94.

93.

WRITE IR
(R10)+——- (NI 10:11)

BRANCH CARRY

Figure 4.2 (Cont.)

Sample Algorithm
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ACTION/ _
NI BUFFER CONDITION R4 R5 R9 R10 R13 STEP # IR OUTPUT
¥ 00 1
15 2
10101010
01100000 3
NOT END 4
010 5
EQUAL 6
TRUE:
MOV-RT 7
20 IR 0:7-'LHR'
21 IR 8:11-'R12'
22 IR 12:15-'R1’
WRITE 23 LHR R12,R1
24 IR 0:7-'LH'
25 IR 8:11-'R10’
26 IR 12:15-TWO
WRITE 27 LH R10, TWO
10 28
CARRY 29
EQUAL 10
CARRY-RT 11
30 IR 0:7-'LHI'
31 IR 8:11-'R15'
32 IR 12:15-X'01'
WRITE 33 LHI R15,X'01’
SHIFT 34
01 12
EQUAL 13

Table 4.1



ACTION/
NI BUFFER _CONDITION R4 R5 R9 R10O RI3 STEP # IR OUTPUT
SHIFT-RT 14
35 IR 0:7-'SLLS'
36 IR 8:11-'R12'
37 IR 12:15-X'01'
WRITE 38 SLLS R12,X'01’
39 IR 0:71'BC’
40 IR 12:15-"*+4'
WRITE 41 BC *+4
42 IR 0:7-'AHR'
43 IR 8:11-'R12'
&4 IR 12:15-"R15'
WRITE _ 45 AHR R12,R15
46 IR 0:7-'LHT'
47 IR 8:11-'R15'
48 IR 12:15-X'00"
WRITE 49 LHI R15,X'00'
50 IR 0:7-'B'
51 IR 12:15-'%+3"
WRITE 52 B *+3
53 IR 0:7-~'AHR'
54 IR 8:11-'R12'
55 IR 12:15-'R15'
WRITE 56 AHR R12,R15
57 IR 0:7-"LHI'
58 IR 8:11-'R15'
59 IR 12:15-x'01"

Table 4.1 (cont.)

Sample Algorithm Trace
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NI BUFFER CONDITION R4 R5 R9 R10 R13 STEP #

ACTION/

IR OUTPUT

WRITE 60 LHI R15,Xx'01'
LOAD 61
00 15
NOT EQUAL 16
LOAD-RT 17
62 IR 0:7-'LHR'
63 IR 8:11-'R1’
64 IR 12:15-'R12’
WRITE 65 LHR R1,R12
FETCH 66
00 1
15 2
10110110
00000000 3
NOT END 4
110 5
NOT EQUAL 6
FALSE 7
EQUAL 8
TRUE:
ADD-RT 9
67 IR 0:7-'LHR'
68 IR 8:11-'R12’
69 IR 12:15-'R1’
WRITE 70 LHR R12,R1
71 IR 0:7-'LHR'
72 IR 8:11-'R13'
73 IR 12:15-'R2’

Table 4.1 (cont.)
Sample Algorithm Trace
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ACTION/
NI BUFFER CONDITION R4 R5 R9 R10 RI13 STEP # IR OUTPUT
WRITE 74 LHR R13,R2
75 IR 0:7-'AHR'
76 IR 8:11-'R12'
77 IR 12:15-'R13'
WRITE 78 AHR R12,R13
79 IR 0:7-'CLHI'
80 IR 8:11-'R12’
81 IR 12:15-'X'FF’
WRITE 82 CLHI R12,X'FF'
83 IR 0:7-"BNC'
84 IR 12:15-"'*+3"
WRITE 85 BNC *+3
86 IR 0:7-'LH'
87 IR 8:11-'R10’
88 IR 12:15-ZERQ
WRITE 89 LH R10,ZERO
90 IR 0:7-"XHR'
91 IR 8:11-'R10'
92 IR 12:15-X'03'
WRITE 93 XHR R10,X'03'
[4]4] 94
CARRY 95
NOT EQUAL 10
FALSE 11
00 12
NOT EQUAL 13

Table 4.1 (cont.)

Sample Algorithm Trace
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ACTION/
NI BUFFER CONDITION R4 R5 R9 RI1O R13 STEP # IR OUTPUT
FALSE 14
15
NOT EQUAL 16
FALSE 17
LOAD-RT 18
62 IR 0:7-'LHR'
63 IR 8:11-'R2’
64 IR 12:15-'R12'
WRITE 65 LHR R2,R12
FETCH 66
00 1
15 2
————— 3
END
ouT 4
END 19

Table 4.1 (Cont.)

Sample Algorithm Trace

Algorithm Output

The next step in verification was to examine the output of the

above algorithm and trace its execution to insure correctness. For

ease of the reader, I have condensed the output into figure 4.3

(Condensed Listing) and have provided a trace of its execution in

Table 4.2 below.



10
11
12
13
14
15
16
17
18
19

LHR

LH

LHI

SLLS

BC

LHI

LHI

LHR

LHR

LHR

CLHI

BNC

LH

LHR

R12,R1
R10, TWO
R15,X'01'
R12,X'01"
*+4
R12,R15
R15,X'00"
*+3

R12,R15

R15,X'01"

R1,R12
R12,R1
R13,R2
R12,R13
R12,X'FF'
*43

R10, ZERO
R10,X'03’

R2,R12

44

PUT ACS IN R12

PUT '10'B IN RI10

PUT '01'B IN R15

SHIFT R12 LEFT 1 BIT

IS CARRY EQUAL TO 1?
NO, ADD R15 TO R12

PUT '00'B IN R15

GO TO NEXT EMULATED INSTRUCTION
YES, ADD R15 TO R12

PUT '01'B IN R15

PUT R12 INTO Rl

PUT R1 INTO R12

PUT R2 INTO R13

ADD R13 INTO R12
GREATER/EQUAL 2E167?

NO,

YES, GET CARRY FUNCTION
COMPLEMENT IT

PUT R12 INTO R2

Figure 4.3

Condensed Listing
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ACTION/

STEP # R1 R2 R10 R12 R13 R15 CONDITION PSW MASK
0 00 00 00 00 00 00 ———— 0000
1 00 00 00
2 00 00 00 01
3 00 00 00 01
4 0000
5 NO
6 00 00 0l 01
7 [44]

8 JMP +3
11 0l 00 01 00
12 01 00 01 00
13 01 00 00 : 00
14 01 00 01 00
15 NOT GE
16 01 00 01 00 JMP +3
19 01 01 01 00

Table 4.2

Flow of Generated Code

Summary

Since few algorithms, if any, are ever accepted on an unproven basis,

I have presented a sample of the proposed algorithm for this emulator and
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have presented a step-by-step trace table of the logic based upon the
input of two instructions, the MOVOL 1,1 which is a sample of a multi-
stepped instruction, and the ADD 1,2 which is an example of a single
stepped instruction. The output of these instructions was presented

so that the viewer might have a more concise view of the code generated
from the two input instructions, and then a trace table was provided for

the generated code, in order that it might be verified as correct.
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Chapter 5
CONCLUSION

In this report I presented the design of an INTERDATA implementation
of the U. S. Navy MINI-COBOL compiler system. The problem of portability
with regards to the present system and the alternatives of a functional
rewrite of the assembler routines to effect portability versus an emula-
tion of the instruction set of the NOVA in INTERDATA micro-code was pre-
sented. The advantages of each of the alternatives were discussed and I
decided that the emulation method, while not specifically designed for
machine efficiency, would provide for a system which is entirely trans-
parent to the user and would facilitate ease of operafion, being in essence,
no different than the job submission scheme for most modern computers.

A presentation of the general flow of the proposed system was given
whérein I discussed the philosophy of the actual design to be used at a
high level, feeling that the emulation overview would aid the viewer in
the following sections which presented the emulator at a more particular
level.

At the detailed design presentation of the emulator, I discussed
the input (the NOVA instruction formats to be considered) in detail. I
then presented each NOVA function, giving an INTERDATA-like assembler
language algorithm for the emulation of the function discussed. I also
presented an algorithm for the emulation of the Fetch and Decoder modules
which would effect the emulation in the proposed system.

After having given the detailed specifications of the Fetch and

Decoder modules, the input to be utilized in the emulator, and the algo-
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rithms for the actual emulation, I presented a sample verification of

the design by providing a step-by-step emulation of two NOVA instructions.
I then provided a step-by-step trace Lable of the execution of the output
of tﬂe emulation ﬁo determine its soundness.

In conclusion, then, I believe the results of the report indicate
that the overall design of the proposed emulator is correct and desirable;
correct because all instructions were verified in function and results
and included in the report was a sample of this verification technique,
and desirable because the extended capabilities of the mini-computers
which would be presented with COBOL and of the "general" design which
would allow for expansion in the areas of virtual memory systems and

mini-computer I/0 device handling systems.
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OVERVIEW OF U. S. NAVY COBOL COMPILING
SYSTEM FOR MINI-COMPUTERS

Introduction

This is an overview of the design of the U. S. Navy MINI-COBOL com-
piler. The language does not include, as you will see, the full ANS COBOL
language set, but rather a limited subset known as MINI-COBOL.

This system was developed because of the increasing use of mini-
computers within the Navy and the lack of program portability these systems
caused. While MINI-COBOL is not completely portable, any program written
in this subset, with minor modifications, will run on any machine with an

equal or higher level compiler.4

Overview

The Navy compiling system is essentially a two phase compiler. The
first phase is subdivided into two passes, with the first pass examining
thé various MINI-COBOL verbs and building a tuple and the second pass
resolving the references and completing the tuple. The second phase is
subdivided into two separate functions. The first function will read
tuples and allocate memory to declared variables; establish a constant/
literal pool, and establish the various editing masks used in the applica-
tion program in memory. The second function will read the tuples, examine

them and then will execute them as required.

Phase I
Phase I of the U. S. Navy MINI-COBOL compiler 1is that portion of
the system which is written in COBOL. All of the machine independent

portions of the compiler are found in these programs. The inputs to

En



COROL
PHASE I SOURCE
(In COBOL) LISTING
PHASE I
PHASE 1 VALUE -
QUINTS LITERAL
QUINTS
PHASE IA DEBUG
(In COBOL) LISTING
PHASE IA
PHASE IA VALUE -
QUINTS LITERAL
QUINTS

PHASE II
(In ASSEM.
& FORTRAN)

COBOL EXECUTED
LIBRARY USER
ROUTINES PROGRAM
(ASSEMBLY)

Figure A.1

Overview Flowchart
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Phase I is the user's MINI-COBOL source file and the output of Phase I

is the user's program as translated into tuples.

Source input
{COBIN-$CDR)

Work File PHASE I Listing
WKF) Printer)
Tuples 1teral
{MINIZ- Tuples

COBIN) to (LITF-X2)
Phase IA to Phase IA
Figure A.2

Phase I File Flow

Phase I Tuples

As was previously mentioned, the input into the system is the user's
source input and the output a series of tuples. The following text is a

description of those tuples as generated by Phase I.

Identification Division word.

The output for the IDENTIFICATION DIVISION from the MINI-COBOL com-
piler consists solely of the PROGRAM-ID; a five character name which will

start in position number one of the output.
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POSITION USE

1-5 PROGRAM-ID

Figure A.3

" ID Tuple

Environment Division word.

The ENVIRONMENT DIVISION word represents the SELECT statements and

has the following format.

POSITION USE
1-3 Always Zero
4 - 8 Reserved
9 - 13 File-name
14 - 18 Device-name
19 - 23 Device file-name
Figure A.4

Environment Division Tuple

Data Division word.

The DATA DIVISION word has two different functions. It is used to
represent the FD's (file descriptions) and it is used to represent all
data items which have been declared, including all particular characteris-
tics of the declared data-items. The DATA DIVISION word has the following

format.
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POSITION USE

l1-35 Data-name/file-name
6 - 10 _Displacement from top-of-memory
11 Data type (X or 9)
12 - 15 Length of item
i6 - 17 Decimal point location
18 BLANK ZERO flag
19 SIGN flag
20 USAGE flag
21 SYNC flag
22 OCCURS
23 - 24 Edit table reference
25 - 27 Value table reference
Figure A.5

Data Division Tuple

At the FD level, the first twenty-seven character word for that file
is started by translating statements that follow, when present, into the
total size of the file plus the number of records. The file-name is placed
in the first five positions. If the BLOCK and the RECORD clauses are pre-
sent, they are multiplied and the result will be placed in the twenty-
seven character word as this is the length of the physical record which
will be read. Should the BLOCK clause be omitted, then one record per
block is assumed. Should the RECORD clause be omitted, a default of

eighty characters per record will be assumed.
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The record-name of the 01 level is placed in the data-name field.
The top-of-memory address is passed along from the FD level (if in the
FILE SECTION). If the record-name encountered is not within the FILE
SECTION, then an augmented address is started for the record, i. e., an
address relative to top-of-memory will be maintained on a sequential basis
for each structure.

Processing continues through all the elementary data-items. The
data-name for each elementary item is placed in the data-name field.
The starting position (within the area of storage) is computed and placed
in the displacement field. The length and data type, either X or 9, are
placed into their respective fields, if present. One twenty-seven character

word will be generated for each elementary data-item.

Procedure Division word.

For each PROCEDURE DIVISION entry, a twenty-three character word is

generated. The PROCEDURE DIVISION word has the following format.

POSITION USE
1-4 Sequence number
5 Always zero
6 - 8 Routine number
(6 -7) Verb
(8) Variant of verb
9 - 13 First data-name
14 - 18 Second data-name
19 - 23 Third data-name
Figure A.6

Procedure Division Tuple
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Each verb in the MINI-COBOL system has been assigned a unique verb
code (see Appendix B) which is placed in position six and seven of the
PROCEDURE DIVISION word. Since there are in some cases more than one
variation of the verb, the system uses position eight to further delineate
the operation requested.

The data-names are placed into the appropriate fields as they are
encountered on the source statements. The Source sequence number is the
number of the MINI-COBOL source statement from which the PROCEDURE

DIVISION word is derived.

Phase TA

Although Phase IA is a separate step at this time, it is anticipated
by the Navy Programming Languages Section, that this process will be
incorporated into Phase I in the very near future providing a single
program two step compiler.

This portion of the compiler accepts as input the Euples as generated
by Phase I. These tuples are those of the PROCEDURE DIVISION statements
and those generated which represent the literals/values of the DATA DIVI-
SION and PROCEDURE DIVISION. The tuples will be manipulated and will be
used to build a series of Data Tables and Procedure tuples which can be

exXecuted by the Phase II portion of the compiler.
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Tuples {(COBIN-
(LITF-X2) COBIN)
rom Phase I from Phase

Proc. Div.
Tuples | Phase IA
(COBF-X3) (COBOL)
o Phase II

Literal ( Tuples

Source
Listing
(PRF-X4)

alue-Edit Data-Name
Table Table

(VAOF-X5) (DNOF-X6)

to Phase II to Phase II

Figure A.7

Phase IA File Flow

Phase IA Tuples
As was previously mentioned, Phase IA produces a series of updated

tuples and several tables the format of which is presented below.

I/0 table.
X(5) - Device Name (ASCII)
X(5) =~ Channel Number
Figure A.8
I/O Table

The I/0 table is utilized to link COBOL files to specific I/0
channels. The Channel Number will be filled in by the Interpreter

(Phase II) at run time.
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File descriptor table.

9(5) - Raw Data Byte Pointer
9(4) - Data-name Table Entry Pointer
9(2) - 1I/0 Table Pointer
9(4) - Total Length (Bytes)
9 - Label
9(3) - File Access Method*

9(4) -~ FKeylen*

Figure A.9

File Descriptor Table

The file descriptor table link COBOL file name to associated I/0

channels and record descriptions.

Data-name table.

9(5) - Raw Data Byte Pointer
9 - Sign Flag

9 - Data Type

9(4) - Data Length

9 - Occurs Flag

9 | - Sync Flag

9 - Blank Zero Flag

9(3) - Value Table Pointer
9(3) - Data Name Edit Pointer

9(2) - Decimal Point Location

Figure A.10

Data-name Table

*¥ File access method and keylen have not been implemented but are seen

as additions for the very near future and space was reserved for them.
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The Data-name table describes all data-names used in the specific
COBOL program and provides all necessary information needed to utilize
that data-name.

Data type may contain various values which are as listed below:

1) X - signifies the data type is alphanumeric and will be trans-
lated into the digit "2";

2) 9 - signifies numeric data and will be translated into the

digit "3".

Value/literal table.

X(80) -~ Actual Value

Figure A.1l

Value/Literal Table

The Value/Literal table (also called Memory Layout Map) sets up the
initial values in memory that have been specified by the user in his COBOL

program.

Edit table.

X(30) - String of ASCII Characters

Figure A.12

Edit Table

The Edit Table sets up masks to be used in editing as the user has

requested in his COBOL program.
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Procedure Division quints.

9(5) - Quint Sequence Number
9(3) - Operation Code
9(4) - Operand one

- 9(4) - Operand two

9(4) - Operand three

Figure A.13

Procedure Division Quints

The Procedure Division Quintuples are basically the same as those

generated by Phase I with data-names replaced and sequence numbers added.

Phase 11 - Interpreter

Phase II of the MINI-COBOL compiler is written in NOVA FORTRAN and
is stored in the machine in executable binary form. There are two distinct
operations performed by Phase II, the first being DATA DIVISION memory
allocation, and the second being COBOL quintuple examination and execu-

tion. Figure A.l4 below presents the general file flow of the Interpreter.

roc. Div. a%ue?Edit Data Name
uples
Tuples (Infil-Edfi Tuple
(Infil- Vfil) from {(Infil-Dfil)
Quint) Phase IA rom Phase Iz
COBOL Phase 11 Executed
Routines (FORTRAN) Pecruces
(Dskfl) Interpreter &

Figure A.1l4

Phase II File Flow
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Upon execution of Phase II, the first part of the Interpreter allo-
cates the COBOL program DATA DIVISION to memory and proceeds to map,
into the proper memory locations, any initial value or literals which
have been specified by the programmer. Upon completion of this task,
the second part of the Interpreter begins to examine each tuples' opcode
and will then pass control based on the operation code to a dispatch
table. Depending upon where entry occurred in the dispatch table,
control is again passed to a subroutine dispatch table. The second
dispatch table contains a list of "Calls" to NOVA assembler routines in
the MINI-COBOL library which are in the correct order required to process
the particular operation code with its options. Upon completion of the
list, control is then passed back to the Interpreter which will read the

next tuple, thereby closing the loop. (see Figure A.15).
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Data Tables Allocate
& Memory & Read
Tuples Map Literals Quint
1 2 3
T — Dispatch Dispatch
Ou—Codé 1-Get 2-Subrt.
P 4 Address List
5 6
f
Jump to Library
Present return executed
I *Library When | program
Routine 71 Finished 8 9
No ist
K Complete o
?
7 Yes

Figure A.15

Interpreter Processing Flow

Execution Summary

The first MINI-COBOL statement of importance to the compiler is the
PROGRAM-ID source statement. Upon its encounter, the compiler will pro-
duce a Control card with the digit "1" in the first position. The Con-
trol Card will then be written out to the file MINIZ. Control Cards are
used in Phase IA to identify the type of tuple which jmmediately follows.
The compiler will then construct the Identification Division word as given

in figure A.3 and write it to the file MINIZ.
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The next source statement of significance to the compiler is the
ENVIRONMENT DIVISION statement. The compiler will produce a Control
Card with the digit "2" in the first position and write it out to the
file MINIZ. The compiler will then construct the Environment Division
word as described in figure A.4 and write it out to the file MINIZ.

When the source statement DATA DIVISION is encountered by the com-
piler, it will scan for the keyword FILE SECTION. When FILE SECTION is
encountered it will produce a Control Card with the digit "3" in the
first position and write it out to the file MINIZ. Data Division words
will then be constructed as per figure A.5. When the keyword WORKING-
STORAGE SECTION is encountered a Control Card with the digit "5" will be
written out to the file MINIZ. Data division words will again be produced
as per figure A.5 and written out to the file MINIZ. Upon completion of
the construction of data diviéion words, the compiler will produce a Con-
trol Card with the digit "5" in the first position and write it out to the
file MINIZ. The edit tables and literal/value tables constructed in the
program will be written out to MINIZ and the file LITF, respedtively, and
the compiler will then begin construction of the Procedure Division words
as per figure A.6. Upon completion of construction of the last Procedure
Division word, the compiler will produce a Control Card with the digits
"9000" in the first four positions (sequence field) and the last sequence
number will be entered into the third operand field. The compiler will
then have completed Phase I after having written the above record to the
file MINIZ.

Phase IA will then be invoked. The files MINIZ and LITF will be
revised into a slightly different format to produce tables as per
figure A.8 through A.13. When processing has been completed, Phase II

will be invoked.
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Phase II uses as input the save file created from Phase IA. This
phase will read the save file, allocate memory and then read, examine

and execute the various tuples as generated by Phase I and Phase IA.
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APPENDIX B

MINT-COBOL VERBS
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IDENTIFICATION DIVISION.
PROGRAM-ID. program-name.
AUTHOR. comment-entry.
INSTALLATION. comment-entry.
DATE-WRITTEN. comment-entry.
SECURITY. comment-entry.

ENVIRONMENT DIVISION.

CONFIGURATION SECTION.
SQURCE-COMPUTER. computer-name-model.
DEBUGGING MODE.

OBJECT-COMPUTER. computer—-name-model.
INPUT-QOUTPUT SECTION.

FILE-CONTROL.

SELECT file-name ASSIGN implementor-name-1.

DATA DIVISION.

FILE SECTION.

FD file-name
BLOCK integer-1 RECORDS
RECORD integer-2

STANDARD
OMITTED

LABEL RECORD

record-description . . .

WORKING-STORAGE SECTION.

77 - Level-description-entries
record-description—-entries

FORMAT:

data-name-1

level-number FILLER

REDEFINES data-name-2

PIC character-string

Figure B.1

Language Skeleton
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COMP

USAGE  Drspray
LEADING SEPARATE
ot TRAILING '

OCCURS integer-1

LEFT
BN RIGHT
BLANK ZERO

VALUE literal-1l

PROCEDURE DIVISION

paragraph-name.
sentence v..soes

Figure B.1 (Cont.)

Language Skeleton
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ACCEPT 1identifier-1

identifier-1
ADD literal-l T0 identifier-2

identifier-1" identifier-2 TO

— 1literal-l literal-2 GIVING identifier-3

CLOSE file-name-1 file-name-2 file-name-3

identifier-1 identifier-2

DISELAY Jiteral~1 literal-2

identifier-1

BIVEDE 1 ycovar

INTO identifier-2

identifier-1 identifier-2

DIVIDE .. -1-1 INIO 4 ireral-p

GIVING identifier-3
ENTER language-name routine-name

EXIT

GO TO procedure-name-1

GO TO procedure-name-1 procedure-name-2....
procedure-name-10 DEPENDING identifier-1

IF condition

identifier-1

MOVE fitaralal TO didentifier-2

MULTIPLY ﬁig;:ffir'l BY didentifier-2

muLtreLy 9entitierl gy 1dentlfier=2 ryine identifier-3
INPUT

OPEN OUTPUT file-name-1 file-name-2 file-name-3
I-0

Table B.1

MINI-COBOL Verb Formats
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PERFORM procedure-name-1 THRU procedure-name-2

PERFORM procedure-name-1 THRU procedure-name-2

identifier-1
literal-1

READ file-name-1 END GO TO procedure-name-1

REWRITE record-name-1

RUN

SI0F literal-1

suptract 1dentifier-1 ooy sdentifier-2
SUEIRACL 4 Fearal-1 SR

identifier-1 identifier-2
SHBTRACT 9 yimps1-1 EROM 4 s apet o

GIVING identifier-3
BEFORE integer-1 LINES

WRITE record-name AFTER PAGE

All arithmetic verbs have the following optional clauses:
ROUNDED (only on the resultant identifier)

SIZE ERROR GO TO procedure-name-1

Table B.1 (Cont.)

MINI-COBOL Verb Formats
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NOT GREATER THAN

it BRI weitie
NOT EQUAL TO
Figure B.2

Relational Conditions

NUMERIC

identifier NOT ALPHABETIC

Figure B.3

Class Conditions

data-name (subscript)

Figure B.4

Subscripting/Identifiers
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CARD COLUMN ' USE

ltob . Sequence Number
7 _ Comment and DEBUG entries
8 to 12 Paragraph-name
12 to 23 Verb

24 to 29 Field 1

30 to 35 Field 2

36 to 41 Field 3

42 to 47 Field 4

48 to 53 Field 5

54 to 59 Field 6

60 to 65 Field 7

66 to 71 Field 8

72 Period

73 to 80 Identification

Table B.2

Coding Sheet

Because the U. S. Navy MINI-COBOL compiler expects its input to be
entered in a fixed format, the coding sheet will be different than the
usual coding sheet for COBOL. The above is a breakdown of the coding

sheet used by this compiler.5
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QUINT POSITIONS 6-8 VERB AND OPTION REQUESTED

010 ACCEPT

020 ADD __ _ GIVING __

260 ADD TO

030 CLOSE ____

040 DISPLAY

050 DIVIDE _ INTO __ GIVING __

060 ENTER FORTRAN

061 ENTER ASSEMBLY

062 ENTER FORTRAN

063 ENTER ASSEMBLY __

070 GO TO ___ *

080 WRITE __ BEFORE _

081 WRITE __ AFTER __

082 WRITE _ BEFORE PAGE

083 WRITE _ AFTER PAGE

090 MOVE _ TO __

100 MULTIPLY  BY  GIVING __

110 OPEN INPUT __

111 OPEN I-0 __

112 OPEN OUTPUT __

120 PERFORM _ THRU ____  (TIMES)

130 READ ___ END GO TO __

140 REWRITE ___

150 STOP RUN

280 STOP

160 SUBTRACT __ FROM __ GIVING __

270 SUBTRACT __ _ FROM __

170 EXIT

180 ROUNDED OPTION

190 SIZE ERROR OPTION

200 IF _ EQUAL __

201 IF __ NOT EQUAL __

210 IF _ LESS __

211 IF ___ NOT LESS _

220 IF __ GREATER __

221 IF _ NOT GREATER __

230 IF __ NUMERIC

231 IF __ NOT NUMERIC

240 IF  ALPHABETIC

241 IF _ NOT ALPHABETIC

250 DENOTES SUBSCRIPTS

*# GO TO ... DEPENDING IS TREATED AS A SERIES OF IF STATEMENTS.

Figure B.5
Verb Code
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APPENDIX C

MINI-COBOL SOURCE LISTING
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APTY :

FETCH:

FNISH:

JHP

LDR

. SY'STEM
. PCHAR
JSR

MO

LpA

. SYSTE
. PCHAR
JER

MOV

Jre

ACCEPT
APTY1
PLIT

RTST.2 ;GET
2, PRTST. 2

1, QP1DFP, 2

1. 0PDP, 2

1, 0PIDL. 2

1, 0PDL, 2

a, MRk, 2

BRTER, 3
3.2
8. BELL. 2

eRTER, 3

@RPTER. 3

BRTER. 3
3.2 1 PES
3, C1.2

3, 8, SNR
FNISH

BJ 1

3. OPDP. 2
X, BYPTR. 2
ePUT
BRTEP. 2
oPDP, 2
oPDL. 2
FETEH
a,c1,2

BRTER, 3
3.2 JIRES
8, LF, 2

RTER, 3
3.2 I RES
@RTN, 2

NEXT RPETILIRN POSTTINN
1 SAVE PETURPH ANDRESS

SLOAD QUESTION MARK IN ACa
INRITE QUESTION MARK OUT T
$ THE TELETYFE

JLOAD PELL IN ARCO
JIRING THE PELL ON THE TELETYPE

}GET AR CHARACTER FROM THE
I TELETYPE

TORFE AC2
3LORD CARRIRGE RETURM
1 COMPARE
JERUAL, JMP TD FINIS

JLOAD ACZ2 WITH RYTE POTHTER

s STNRE IN BYTE POTNTER
) PERFORM THE STORE POUTIME
» INCREMENT BYTE POITMTER

1 DECREMENT LENGTH
:JUMP TO GET MEXT CHARATCTER

TORPE RAC2

TORE RC2
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.TITL
. ENT
. NREL

AN
ARNDIT. ADDPK

+THE CRILL. TO THIS ROUTTHNE 1S ¢N.PACY. PAC2. PACI)

ADDPIK :

RODIT:

LP:

I1sZ
sTA
LDA
STA
LbA
STR
LbA
STA
LDA
STR
JHP
1s2
STA
LDA
5TA
LPA
ADD
STAR
LbA
ADD
£TR
LA

STA
JHP

RTST. 2 GET NEXT STORE PASTTION

3, BRTST, 2 3 STORE RFETURFN ADDRESS
1, PACKL, 2 » INITIL I7E ADDRESS
1.PAC4.2 3 FOR RADDPACK

1, PACK2: 2 3} ROUITINE

1.PRC2,2

1, PACKZ. 2

1. PACZ, 2

4, TEN. 2 1 GET RN EIGHT FOR EIGHT WORD ADD
1. N, 2 JSTORE IN N

L+

BTST, 2 1GET HMEXT STORE PNSITION

3, BRTST. 2 3 STORE RETUFN ADDFESS
ILMN2 ; GET NUMBER OF WORDS TO BE ADDED
1.2 JSTORE IN 1

1, PACL. 2 ) GET FIRST FIELD TN BE ADDED
31 . ) GET FIRST WORD

1. PRC1, 2 3} STORE BACKOUT

1. PAC2. 2 ;D0 THE SAME FOR PAC2
3.1

1. PRC2, 2

4, PAC3, 2 JDO THE SAME FOR PACTY

3-! 1 °

4, PACI, 2

PRC1. 2 3 TD GET PRPOPER AL IGNMENT
PAC2, 2 ; FOR ADDITION AMD

PACR. 2 s FOR STORING

1, BPACL, 2 3 GET FIRST ARGHUMENT

2, BPACZ, 2 ) GET SECOND ARGHUMENT

1.@ s ADD TOGETHER CHECK FOR

e, @FPAC3., 2

1.2

. +2

GRTN, 2

PARC1, 2

PAC2, 2

PACT. 2

‘.0

1i.®PACY, 2

1.8 .
1. PPAC2. 2

i.9

@, PPAC3. 2

LFP
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. TITL
. ENT
. NREL

RDD
RDDIT, ADDPK

JTHE CALL TO THIS ROUTINE 1S (N.PACYL. PACZ. PAT3I)
ADDPK: ISZ

STA
LDA
STR
LDR
STA
LDA
STA
LbA
STh
JHe

ADDIT: 1SZ

LP:

STR
LDR
STR

Pk

RTST. 2 S GET HEXT STORE FOSITION

3, BRTST. 2 3 STORE FFTURMN RODPESS
1, PACKL, 2 3 INITILIZE ADDRESS
1.PRC1, 2 ) FOR RDDPACK

1. PRCK2, 2 i ROUTINE

1, PRC2. 2

1. PACKZ, 2

1, PRC3I, 2

1, TEN. 2 ) GET AM EIGHT FDR EIGHT WORD ADD
1. N 2 3STORE IH N

. +3

RTST.2 JGET HNEXT STARPE FPOSITIAN

3, BRTST. 2 JSTORE RETLIFPN ANDRPFSS
LN 2 3 GET NUJMEBER OF WORDS TO BE ADDED
=2 ISTORE IN T

41,PRC1, 2 JGET FIRST FIELD TD RE ADDED
2.1 1 GET FIRST WORD

1, PRCY, 2 3 STORE BACKDOUT

1. PARC2, 2 ;DD THE SAME FOR PRC2
2.4

1.PRC2, 2

1. PAC3. 2 10 THE SAME FOR PRCI
21

1. PAC3. 2

PACL., 2 3ITO GET PPOPEP AL IGNMENT
PACZ, 2 JFOR ADDITION BMND

PACZ, 2 s FOR STORTHG

1, RPACY, 2 3GET FIRST ARGIMENT

@, APRC2. 2 3 GET SECOND ARGLIMENT

1.2 ) ADD TOGETHER CHECK FOR

9, RFACZI, 2

1.2

. +2

GRTN. 2

FAC1., 2

PARC2, 2

PAr3, 2

‘8,8

i, BPACY. 2

1.0 .
1, RPAC2. 2

1.9

2., BPAC3, 2

LP
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] READ TRBLE PTRS AND ALLOCATE CORE

. TITLE ARALCOR
. NREL

. TXTM i

. ENT ALCOR
. EXTH DSKFL

ALCOR: 152 RTST. 2
STA 3. GRTST. 2
LDA @. NEIMF. 2
MOV 9. B, SNR
JMP ALCL
sUBZ .0
STA 8. IOCNT, 2
STA @. FDCNT, 2
STA @, EDCNT, 2
STA €. DNCNT, 2
sTR A, RECHT., 2
sTA 0, ONCNT. 2
IMP ALC2
ALCL: LDA 3. IBUFP
STA 3, IBUF, 2
sUBZL ©,9
STR 8, IFCN, T 3 READ
STR 1. SVFCM, 2
sSTR 1. 10,3
STA @, STHD, 3
LOA 1,141
sTA 1. I1CT. 3
LDA 8. 10PTR. 2
sTA @, IVEC, 2
ADC 8.9
STH 8. -18. 3 3 SET PSECTR T MINUS 1
JSR @DSKFP 3 READ PTRS
sURZ Q.0
ALCZ2: LDA 1. IOCNT. 2
ADD 1.0
LDA 1, FDCNT, 2
ADD 1.0
LOA 1, EDCNT, 2
ADD i,@
ADD 1.8
LDR 1, RSCNT, 2
ADD 1,0
LDA 1, ONCNT, 2
ADD 1.0
LDA 1. TADD
ADD 1.8
sTA @, TEMP2, 2 JTOTAL # WORDS IH SAVE FILE
sTA e, TEMP, 2 ’
. SYSTH
. MEM
IMP e
MOV 32
LDA 2, SHHAX, 2
MOV 3, 3. SZR
IMP . +3
STA 1, SHFIRX. 2
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ALC3:

ALCY:

144

TADD:
10RD:
FDAD:
DNAR
BNAD :
READ:
DSKFP:
IBUFP:

IBUFG:

suB

STA

BOA,
DSKFL
IBRUFG
. BLK

. BLK

ALC3

3%

3, TEMP. 2

1.3

3. TEMP2. 2

1., SNMANX, 2

1.0 JAMDUNT OF CORE AVAILARLE
1.1 5

1, IODST. 2 3OLD NMAX IS START OF TOFILE
1, TEMP, 2 ’

1. 8. SNC

@RTEF. 2 }SAVE FILE EXCEEDS CORE
8. 105T, 2

1. IOCNT, 2

1.8

1, I0AD

1,9

@, FDST. 2 3 START OF FOFILE
1, FDCNT, 2

11 e

1., FOAD

1.9

9. EDST. 2

1, EDVCNT. 2

1.8

8, DHST. 2

1, DNCNT. 2

1.8

1., DNAD

1, @

@, RSST, 2

1. RSCHT. 2

1.8

1, RSMX, 2

1, RSAD

1) B

8, AHNST, 2

8. TEMPZ, 2

BRTER. X

32

8.2

32, INST, 2

8.a 3 + ZERN STORAGE
33

TEMP, 2 ; COMPLETED?
ALCd 1HA

BRTN, 2

22
256,
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BRERAK :

BR3:

BRS :

DELET:

DEO:

THESE ROUITINES SET AND DELETE 29 BREAKPOINTS

. TITLE

- NREL

. TXTM

. ENT
1s2
sTA
JSR
JSR
JImP
JmMpP
JsR
JmP

DSZ

Jsr
152
STR
JSR
JSR
JMP
JMP
JER
Jse
LbA
LDA
STR
LDA
sup
JmP

BFERK

1

BRERAK. DELET. RTL

PTST. 2
2. @RTST, 2
®RDAFP. 2
@RTER, 2
. +2

Br4
BNMNCP, 2
a2

. +3
CERFL. 2
eRTER, 2
1,1, SNR
BR1

3. BTBL
. BTL

8, TEMP, 2
Q.03

8, 3, SNR
Berz

23
TEMP, 2
BERZ

BR1
1.0.3
@RTN. 2
B, BTL

Q. X3IT, 2
Q. BTRL
Q. APGDE. 2
8. BARGDE, 2
2. 2. SNR
BRS
BFROCP, 2
eRTER, 2
BPRCRP, 2
ERTFR, 2
ARGDE, 2
X3T, 2
BPS
BRTH, 2
PTST, 2
2. BRTST, 2
BRDAEP, 2
BRTER, 2
. +2

DF1
BNMNCP, 2
BR4

2. BTRL
o.BTL

@, X177, 2
0.0.2
1.0, SNR
DERAS

79
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) PEAD CHAR

3 NOT CRFR FET
3 CARR FET
JREAD # TO SET

3 ILL COMMAND

} =8

> BRERAK RLFPERDY SET?
3 NO

ISTORE QUINT @

JLIST ALL CLIRPENT RRERKS
BREAK TRELE LENGTH

IQUINT #

3 OCCUPIED?

3 ND

IPRINT QUINT #

3 NEXT
3 DONE
sDELETE BPERKS

s READ CHAR

3 NOT CARR RET

3 CARR RETLIFN
JREAD # TN DFLETE
» ILLEGAL COMMAND

3 THIS FFEREK ?
1 YES



DE@S:

asT:
BTL :

BTBL:

INC

JmP
LDA
SYSTM

JSR
ISR
JSR

sue
STA
JER
LDA
NEG
LoA

STA
INC
INC
JmMpP
JSR
. TXTM ©
. TXTY 77/

.+
. BLK

3.3
X177, 2
DED

@, ST

ARTER. 2
@PRCPRP. 2
BRTER. 2
BRTN. 2
L
8.9.3
BRTN. 2
8. BTL
a’ E

3. BTBL
1,1
1,0.3
33

2. 0. SZR
DEZ2
BRTN. 2

20

80

}NO. LRAST RRPEAK ?
1 NO

1 NO BRERAK

3 ?

1 CARR RET

3 RESET BREAK

s DELETE ALL
3 = LENGTH

}RESET BFERK

1 BREAK. TABLE LENGTH

) BREAK TRRLE



EDIT:
SETED:

ARD:

RTURN :
. EDIT:
ETRB:

TAX:

.TITL

. EXTN
. NREL
EDITL
JSR
JSR
LDA
LR

ImpP

LDA
LDR
ADD
LORA
STAR

i

JriP

39
X -
-
)

VONARAWNLRD

BREAKDOLIN
SETED
EDITL, EDITT

REDIT 3 JMP TO BREAK DOWN
BRTFR. 2

1, ECODE. 2 ) GET EDIT CODE

@, MSK2. 2 tGET A FIFTEFN

@, 1,SZR s CHECK TN SFE IF ENUAL

RARD I NOT EQUAL

RTURN P EQUAL
2, ECODE, 2 3GET EDIT CODE

8. ETAB 3 GET EDIT CHRR TRRLE
2,3 JGET EDIT CHAR DISPLACEMENT
b P - P4 3 GET THE CHAR

2, ECHAR. 2 3 STOR IN EDIT CHAR
B EDIT
@RTN, 2
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. TITL
. ENT

BRYTE
GET, PUT

3 THIS ROUTINFE FETHrHES RBYTFS AND PTGHT JUSTIFIFD THFM IN ACt

JIROUTINE IS CRLILED BY:
1 THESE ROUTINES RERUIRE 2 GLORAL VECTORS

ZREL -

GET: FETCH

PUT: STORE
. NREL

FETCH: 1Sz
STA
LDA
MOVZR
LA
MOV#
MOVS
LDA
AND
JMP

]

JSR RGET MITH AC2 CONTATNING BYTF POINTEP

RTST.2 ) GET NEXT STORE POSTTION

3, BRTST, 2 s SAVE FETURN ADDRESS

3. BYPTR, 2 1 GET BYTE POINTER

3.3 ) CONVERT BY'TE ANDRESS TO WORD RADDRESS
1.9, 3 JFETCH WARD CONTRINING BYTFE

B, B, SNC JTEST LQW ORDFR RIT OF RYTF ADPDRESS
1.1 ; SHAP BYTES FF LN OFRDER BIT IS ZERD
9, RBMSK, 2 3 FETCH BYTE PRMSK. 2

.4 3 CLERR LEFT BYTE OF AC1H

BRTN. 2 JEXIT POUTINE

3 THIS ROUTINE STORES BYTES FRNM RC1 (PIGHT JUSTIFTEDY INTOD
3 MEMORY LOCATION POINTED TO BY AC2. THE ADDRESS IN RC2 IS
J R BYTE POINTER.

3 ROUTINE IS CALLED BY:

STORE: ISZ
STR

MOVZR

JSR APUT.

RTST, 2 JGET NEXT STORE POSTTTINN

3. BRTST., 2 ; SAVE PETIUPH ADDRPESS

3, BYPTR. 2 } GET BYTE POINTER

»n3 3 FORM HWORD ADDRPESS FROM BYTE ADDRESS

[0 < P 4 JGET WORD FRNAM RYTE STRING

3., RBMSK, 2 3FETCH BYTE MASK

3,14,82C 3JCLERR LEFT BYTE 0OF STORE WORD.
3 TEST EVEN/ODD OF TARGET BYTE ADDRESS
JAND SHMARP RYTES OF STORE LIORD

9,0 3 SHAP BYTFS NOF BYTE STRING WORD IF NECESSARY

3.0 ICLORBFR BYTE TO BE REFLACED CLEFT BYTED>

1,1 s PERFOPM RCI 0OR RCO

i1.@

1.8, SZC JREORTENT BYTES FOR STORE BACK

3.0 3 ROTATE WOPD RACK IF NECESTSARPY

3, BYPTR, 2 » GET THE BYTEPOIMTER

33 3FORM WORD ADDRESS FROM EBYTE ANDRESS

e a2 FSTORE WORD IN RYTE STRING

@RTN, 2 3ROUTINE EXIT

82



]
¥ THIS ROUTINE CALLS AND RETURNS FROM DEBLUF

. TITLE CARLDB

. NREL
. TXTM 1
. ENT CALDR. RTDBG
. EXTN DERLIG
CALDB: ISZ RTST. 2
STR 3, BRTST. 2
I1s2 RTST, 2
LDA 3, DBGP
STA 3. BRTST. 2
JMP BDEGP
RYDBG: LDA 2, Usp
sUB 2.8
STAR @, BRYST. 2
DSz RTST. 2
JSR BRTN, 2

DBGP : DEBUG
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ieo8

O000000O00000.0

3

218
20099

215

229

INTEGER IAFTLCRY, TNFTLES, 83, FUN. FUNT, FRLUIF. FDETE ¢ 5. TY. FDLN
INTEGFR FDCT. SVHH. RYTOT. SYRCT. FDF Ty 4A%. 0AT, DN, DONT. DRST
INTEGFP DTSP, DFTLCQ. TY, WD WENT . VFTL C4AY, DNE. OFNT. PRIN. QIITNTOS, 45
INTEGER SVNAMCTZY, TMPNMC 7Y, CR. THPNMC 7Y, STHID. FONAMC20AY. SDFL 1
COMMON /DAT.S TRIFC2SAY, IRUHFL 292N, ICNVCY12Y. THFTL

COMMON AFLIDGZ ONT. CR.LP. TED. TNUT, THP. LM, TIS.M. STLD

EQUIVALENCE ¢TNFIL.FRFETI V. cINFIL. FDWILY. CINFIL.DFILY

ERUIVALENCE ¢INFIIL, VFTLY. ¢INFTL, RUITNT)

EQUIVALENCE CTCNVOCLN, TONTY. CICNYCC2N, FRlD)Y, CICNYCCIN . FONT Y.
CICHNVCC4), EDHDY. CICNVCCSY. ERCTY. CICHVCCEYN. PLINY, ¢ TOMNVECZY. DCNT Y.
CICNVC RN, VDY, CTERNCCAY, WCNT Y, CIONVC LN, ACNTY, CTCRVCCI AN, QDY

DATA LLM/27. TILMA7/, STHNZ12/, TRUF¢2571.,9999 7. TRUFC252Y /A7
DATA QOT/2H: / CRA11/. LPA1a/. IEDSGZ, T0UTASS, INPA/RS
FERD <(CFR., 4828 TNPNM

READ CCR. 40GAY SVNAM

RERD CCR., 4843) TMPHM
READ <CR, 12281 ICNVC
FORMAT <1215
IF CICNVCCA) EQ 8> GO TO SO
TULM=ICNYCCLY
CALL OPEN CINP, THPNM. 1. TER)
IF CIER. NE. 1) GO TN 230

CALL OPEN cIOUT. SVYNAM. I. TERY

IF CIER NE 4> GO TO 204

CALL OPEN CIED, TMPNM, 2, TERY

IF CJIER NE 3> GO TN 919

CALL OFEM @, “DBRG~. 2. IERY
IF CJER. NE 1) GO TD 954
CALL OPEN <1, "0 IST~. 3. IER)>
IF <IER. HNE 1) GO TN K29
DO Boa INDX=LLM, TI8 M
GO TO <£89, 2009, 300, 463, SAQ, 604, 7480, 7S0), INDX

I0 FILE PROCESSIHG SECTION

INPUT IS 2@ COL CARD FORMAT. THEPE ARE 8 108 CHAR ALFA FIELDS FER TARD

THE FILE TERMINATOR IS A CARD KNITH
CcoL 1-2 BLANK
11-15 # ENTRIES

OUTPUT IS A & HORD ENTRY. THE FIRST FIVE RARE THE NAME # 6 IS CHANNEL

CONT INLUIE *
ICHNT=a
TWD=STEID
IOFILCEM=R
READ CINP. 2080 INFIL
FORMAT ¢4mAa2)
IF CINFILC4.41> ER. ~ 7 GO TD 236
DO 222 I=1.8
IF CINFILC4.IM ERA - “> GD TO 212
DO 245 ¥=1.5
TOFILCIXM=THFILCT. T2

.CRLL DSKFL <2, IBUF. IOUT, STHN. 5, IOFTL., JERY

IF CIEP NE: 1. AHD. TER. NF Q) GA TO <0A
STHD=STHN+5

ICHT=ICHT+1

CONTITHLIE
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0000000000000 0ONO0OON0

oO0O00O00O0O0O000O0O0O 0

GO 7O 21@

230 CONTINLIE

3@
3eea

330

IF C(TCNT. NE NUMBCINFILCL, 2). 5. 8> GO TO S2@
GO TO soa@

FILE DESCRIPTOR PROCESSING SECTION

INPUT IS IN RA COL CRARPN FORMAT THFFE RRE S 416 CNILIMN ENTRIES PFR CRRD
THE FORMAT OF ERACH FNTRY IS ;
cCoL 1-4 ENTRY #8 NOF DATA NAME
5-6 ENTPY & OF 10 TRRLE
7 LRREL 41-OMIT. 2-5STD

THE FILE TERMINATOR IS A CARD WITH
coL 1-5 BLRNK
17-214 # ENTRIES
33-37 # BUFFER CHAR

OUTPUT IS 3 WORD ENTRIES IN ORDER OF THE INPUT

CONTINLE
DO 305 I=1, 200
FONAMC T =0
FHD=STHD
FCNT=8
FBUF=D
RERD CIMNP. ZG0OAY FDFIL
FORMAT <3CIS, 14, 12, T4, 11, 7X))
IF CFDFILC2,1> ED 8> GO TO 330
DO 28 I=1.3
IF CFDFILC2, ID EQ BY G0 TO 218
CALL DEKFL <2, TBUF. 10UT. STHD. S, FOFILCL. 13, IEP)
IF CIER NE 4. AND. IER NE 9% GO TO 9@
STHD=STHD+S
FCNT=FCNT+1
FDNAMCFOCNT Y=FOFILC2, TD
CONTINLE
GO TD 1@
CONTINIIE
IF CFDFTLCE, ) NE FCNTY 60O TR Q%A
IF CFDFILC1.3>Y NE FBLUF)Y GO TO Q34
GO TO 260

EDIT FILE PROCESSING SECTION

INPUT IS TN 24 COLIMN CARPD FORMAT WMITH A CONTINUNIIS CHAFACTFR STRING
ERCH FDIT FICTURE STRING IS TERMINATED WITH A - AND 7 ENDS THE
DATA OM A CAPD
FILE TEPMINRTOR IS R CRRD HITH
coL 1-2 BL ANK
21-25 # STRINGS
41-45 #. CHARS

QUTPLIT TS A PRCKED FRTITY PICTURE WITH 3 OR 2 BYTES FOR FACH CONSECUTIVE

STRTIMNG DF IDFNTICAL. CTHAPACTFRPS AND A TEHPNPARY THNFEX FTLLE HITH DNE
ENTRY PER STRIHNG. THE FORMAT OF THE “INUIT” FILE HORD IS
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00O 0ONO0OOOO00

400

41@

4100

81T ] EDIT PACKING. @ SHORT FORM. 1 LONG FORM

i1-4 EDIT -CODE

515 RFEPITITION CAIINT FOR LONG FOPM

FOR SHORT FORM

5-7 REPITITION COINT

8 1 IGNORPE THIS BYTE. @ 2ZND SHORPT FORPM

&-12 EDIT CODE
13-15 REPITITION COHINT

THE FORMAT FOR THE INDEX FILE NN THANNFL TED TS ONE INTEGER
WORD PER STRIMNG GIVING THE RELATIVE POINTER TO THE
STRART OF THE EDIT STRING IN THE OUTPUT FILE

CONTINLIE
EDWD=STHD
STHD=STHWD+1
ITS=EDND
NFLCH=8
EDCT=1
SVCH=-1
BYTCT=0
I1T3=0
1T4=0
CALL DSKFL <2, IBUFL, IED. EDCT. 1. A. TERD
IF CIER. NE. 3. AND. IER. NF. 9 GN TO 918
READ CINP. 4QR0) ENFIL
HRITEC(1, 410AMEDFIL
FORMART 41X, d0R2>
IF CEDFILCAN. ER. - 72 GO TO 458

4880 FORMAT (<46A2>

412
C 412
4200

413
415

420

DO 439 I=1.88
BYTCT=BYTCT+1
ITi=IGBYTCEDF IL., I-412
ITR=IT2+1

IF C(SVCH EQ 0OT> GO TO 428
IF <IT1 EQ SVWCHY GO TD 445
IF ¢SVCH EA -1)> GO TO 415
IEDC=IFDCDCSYTHD
IF CIEDC EQ. -1 GO TO 994

ISBYC=BYTCT-1

CONTINUE

WRITE <&, 4280 IT4, ISRYC, TIEDC, IT1, SVCH, STHD, IT2

FORMAT 120114

CRLL JEDPK (172, IT4. ISRYC, TENC, NFLCH)
IF ¢IT4 EN 4> GO TO 4132
CALL DSKFL <2, IRUF, INUT, STUD, 1, IT2. TERY
IF C¢IER ME. 4. AND. IER. NE. 92 G0 TO S99
STHD=STHD+1
IF ¢IT4 EQ. 2> GO TO 442
I1T4=0

BYTCT=1

SYCH=TT1
GO TD 43@

IEDC=15

ISBYC=1

NRITE ¢&.420aN IT4, ISRYC, FFRC. IT4. SWCH, STHD
CALL IEDNPK CIT2. IT4, JERYT. TEDC, NFLCH>
CALL DSKFL. ¢2, IBLUF. INUT. STHN, 1. IT2. TFR)
IF ¢IER. ME. 1 RAND. IER. NE. @Y GO TO S04
EDCT=EDMCT+1
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STHD=STID+1

CALL DSKFL 2. IBIW1, TIED. EDCT. 1, STWD=-EDWD. IERPY

IF CIERP NE 41> GO TO =10
174=0
CALL DSKFL 2. IRIF, JTOUT, ITS. 1. NFL.CH. TER)
IF CIER NE 1. AND. JER. NE. 8 GO TO <@@
ITS=STHD
STHD=SThiD-+1
NFLCH=A
IF ¢IT1 EOQ QOT> GO TO 418
SYCH=IT1
BYTCT=1

439 CONT INLIE
C 430 WRITE 9. 4288 IT3. BYTCT. ISBYC
GO TO 4109
450 CONTINLE

STRD=SThiD—1

EDCT=EDCT-1
ITA=NUMBCEDFILCL1D, 5. B)
IT2=NUMBCEDFILC21), 5, @) =
IF CIT1+IT2 ER G) GO TO 206

IF ¢EDCT.NE. ITA> GO TO 248

IF CITI. NE.  IT2)Y GO TO Q40

EDCT=STHD+1—EDWD

GO TO e00

DATA NAME PROCESSING SECTION

INPUT IS IN £@ COL CRRD FOPMAT. THERE ARE 4 28 COLUMN ENTRIES FER CARD
THE FORMAT FOR EACH ENTRY IS
coL 1-5 DATA STARTING LOC
€-7 DATA TYPE
8-14 DATA LENGTH

12 LEVEL
13 SYNC
14 BLANK

15-17 OCCURS
4€=-20 EDIT POINTFR = IF DATA TYPE 4 ORP S THPLUT IS AN
ENTRY # IN THE EDIT IHNDFEX FILE ¢CHAMNMEL TEDY
WHICH CONTATNS THE ACTLIAL. POINTER
21-22 DIGITS TO RIGHT OF DECIMAL POINT FOR TYPES 8. 1

THE FILE TERMIANTOR IS A CARPD NITH
cou 1-5 BLANK
23=-27 # ENTRIES
4%5-4Q # CHAR PAl STORAGE

QUTPUT IS A S WOPD ENTPY OF THE FOLLOWING FORM:
NORD PATA PTPR
BRLANK R4, SYNC BS, LEVEL BS=7, SIGN B11-12. TYPE Bi2-1%
LENGTH
DECIMAL PTRP B7. # OCCLIRPS
EDIT POINTER

AbWN =

Saa CONTINUE
WRITE ¢12.4300% (FDNAMCIN, 1=1, FCNT)
4300 FORMAT 1140
DRD=STHD
DCNT=8

XX O0MO0N000000N0000N00NNONN0000A0D0
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DRST=0
DISP=2
SFL1iw-1
I1Ta=0
5148 READ < INF. SarayY DFIL
c HWFRITE <12, 5108 DFIL
IF ¢DFILCL. 4D ED 2999)Y GO TO 538
D0 320 I=1.3
IF CDFILCA, IN FOY Q2QQ) GO TO 516
c WRITE ¢12.4208> DFTILCY, I}, J=1.R)
IF CDFILC4, Id NE 15 DFILCA, IdsDFILCL, IMSDISP
1T1=DFIL?2. I}/10
IT2=DFIL¢2, I =1@%IT4
IF ¢IT2 LE 2. 0P IT2 GF &) 60 TO 512
CALL DSKFL ¢1. IRUFA. TEN. DFILCR. I3 4, DFILCA, I3, IER)
C WRITE ¢1.4208) IED, DFILCS, ID. 1
IF CIER. NE 3> GO TN Qi@
42 DFILC2, INV=IT2+840I2%Cdn( 2%DFTLCA, IVHOFILES, IMNSDFILCA, IR TTLD

c HRITE (4.4200) DFILC2, I DFTLCY, IV, DFILCS, IN, DFILCS T0, ET1
IF COFILC4. IX NE 2. AND. IT2 NE 8> GO TO 54498
IT3=937

IF CIT2 Ef. ©) GO TO 343
IF C¢SDFL1 En DFILCA, I3 GO TO Si44
IF CDRST+DISP NE DFILC4, 1)) HRITE ¢12. 42600 ITI, DRST, DISP, DFILCL. 1)
DRST=DRST+DOFILCE, ID
DISP=DISP+IT4
DFILCY, IX=DFILCL, I)+IT4
IT4=0
GO 7O Si4
513 DFILCY, IN=0ORST+DISP
kb RL_GOR T THM
DISP=DISP+19
514 IF CMODCDFILCY, I). 2> ER 8> 60 TO 5142
DISP=DISP+1
DFILCY., Ti=DFILCL. T4+
5142 DO S145 ¥=1. 2806
IF CFDNRMC T EQ A GOTN S148
IF CFDNAMCTM EQ. DCHT+1) GO TO 5147
5445 COMTINUE
GO TO S148
5147 I1T4=1
5148 SDFLI=DFTILC1, 1>
5448 DONT=DCNT+1
545 DFIL L, ID=DFILCT7. IMDFILCS, TM 2049
DFILCS, IM=DFILCS. I
CARLL DSKFL ¢2, TRUF. TOUT, STWD. S. DFTILC1. 1), JIEP)
IF CIEP NE 1. RND. IER. NE @) GO TD 995
STHD=STED+S
520 CONTINUE
GD TO Sia
53208 CONTINUE
5003 FORMAT ¢2CIS, 12, T4, 274, 213, I2>)>
5100 FORMAT ¢3CIR, I3, 15,312,213, 133
DRST=NRST-1
IF CDRST. NE. DFILFL. 33> GO TO Q54
IF CDCHT. NE. DFILC1, 2>) GO TD S354
GO TO Bod

VALUFS PROCESSING SECTION

o000
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8

€10

615

6800

630

€33

INPUT IS IN 84 COL CARD FORMAT MITH A CONTTINUNLIS CHAPACTFR STRING
EACH VARLILIE TS TFPMINATFD RY A - AND -~ ALSO ENDS A DATR CARD
THE FILE TERMINATOR IS A CARD NWITH
coL . 1-2 BL ANK
21-2% % VALLES
41-45 # VALUES CHARS
THE FIPST 4 CHRAR OF FACH VALIIE THE ASSOC D-N FILE ENTPY &

OUTPUT IS THE TOTRL RPAM STNRPAGF FILE ZFRPOFD NUT KITH THE VALLIES
INSERTED AT THE APPOPRIATE LOCATIONS

CONTIMNUE
IT3=D
IT2="84"
CALL DSKFL <4, IBLF, INUT, STHD, CORSTHRISP+1372, IT2. TERY
IF CIER. NE. 4. AND. IERP. NE. 9> GO T0O 299
1T2=0
ITi=0
VID=STUD
VYCHNT=0
BYTCT=0
READ CINP. 42043 VFTL
ITS=NUIMBCVFIL. S 12>
READ CINP, 40Q0Y VFIL
HRITE €12, 4108> VFIL
DO £33 I=1, 20
IF CIT1. E0 =2 GO TO A2
IF CIT2 GT. 8> GOTA 49
IT2=172+7
IF <1 LE. 74> G0N TN £20
J=el-74
K=7-J
IT3=0
L=0
IF (K LE 4> GO TD 515
L=K-4
K=d
IT3=NMB CVFIL.L, I+2)
ITAd=NUMB CWFIL, K. I-1)
I1G=101
HRITE <¢12,6990a% IG, I. ITL, IT2, ITZ, IT4. ITS, DHE, BYTCT. L K. L
=80
FORMAT C412140>
I1T1=-2
GO TO rS0
CONT INLIE
HRITE <12, 4100 WFIL
IT4=NUMEB C¢WFIL. 4, I-1)
IT3I=NUME <VFIL, 3, I+43)+1
IG=1822
WRITE 712.680a> IG6.1, IT4. IT2, ITR, ITS. DNE, BYTCT
I=1+46
ITi=0
GO TO &£7@
I=J
IF K EQ 4> GD TO £33
J=J-3
ITI=HLIMBCVFTL . 3. .TY+1
ITA=1T4a%1 Ok TENLUMBRCVEIL. T, @)
GO YD £35
ITI=T TR T+NLIMBCVF I, J. @V +1
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1G=103
636 1Ti=0

X HWRITE ¢12. 008N IG, I, IT1.1T2, IT3. IT4, ITS. ONE, BRYTCT. 1. K. L
GO TO <70
640 IT4=IGAYTOVRIL., I-1)
IT2=1T2+1
IG=10%
X WRITE (12.4/808% IG, I. IT1. IT2. IT3, IT4. ITS: DNE, BYTCT

CALL DSKBT 2. IRUF. IDUT. BYTCT. 4. TT74, TERY
IF CIER NE 1. RND IERF. NE. S) GO TO 240
BYTCT=BYTCT+1
GO 7O &80
&70 DNE=DID+C T Td=1 %5
1G=1a7
x WRITE ¢12.f000> IG. 1. IT1. IT2. IT3, IT4. ITK.DNE, L. K. L
CALL DSKFL <1, IPUF. I0UT, DNE, 1, IT4. IERD>
IF CIER NE 1> GO TO 908
1G=104
WRITE €12, €022 IG, I, IT1, IT2, IT3, IT4, ITS, DNE, BYTCT |
BYTCT=1T4+V0w2
IG=103
x HRITE ¢12.6000) IG.1, IT1.IT2, ITZ: ITS, DNE. BYTCT
688 IT3=173-1
IF CITI. GT. 8> GO TO 623
IG=108
LRITE €12, 6022 IG
WRITE 42,2020 IG. I, ITL, IT2, IT2, IT4, ITS, VONT
HRITE ¢12.:590a) IG
VONT=VCNT+1
IF CVCNT. EQ. ITS>» GOTO 635
€50 CONTINLIE
GO 70 €10
635 RERD (INP., dBGAY VFIL
IF CIT2+41 NE HLIMBCVYFILC21), 5, 83) GO TO S50
IF CYONT. NE. HUMRCVFILCA1), S, @) GO TO S0
VCNT=C(DRST+DNISP+1)./2
STHD=VID+VCNT
GO 7O =20

x

X X X

GQUINT PROCESSING SECTION

INPUT IS IN 20 COL CARD FORMAT THERE ARE 4 2@ COLUMN QUTHTS
O ERCH CARPN A QUINT IS OF THE FORM:
CoOL 1-4 OPCODE
3-8 OPERAND 1
8—-12 OPEPAND 2
13-146 OPEPAND X
17-28 SOPCF SFEOLIENCE #
THE FILE TERMINRTOR IS A CARD WITH
coL i-4 BLANK
21-235 # QUINTS

OUTPUT IS FIVE WMORD ENTRY. THE STARTING LWORD OF FILE IS WORD
OF THE DIPECTORY., THE NUMRER DF ENTRIS IS WORD oF
DIRPECTORY. THF ENTRY FORPMAT IS:

WORD 31 OPCONE
2 OPEPRPAND 1
3 OPEFPAND 2
4 OPERARND 3
S SEG #

OO0 0ODNODHONOOOOONODN

90




c
c
708 CONTINLE
OCNT=A
QRD=STID
718 READ ¢ TNP. 7000 QLITNT
7008 FORMAT (2014
IF COLINTCL, 43 £0. @) G0 TD 732
DO 728 I=1.4
IF COUTINTCE, ID ER. 8M GO TN 7189
ITA=PJINTC2. I /1A
IT2=NUINTC2, TH=TT1%18
QUINTC2, IN=ITL%R+IT2 '
CALL DSKFL <2, IRLF. I0UT, STHN. S, AUINTC1, I, IERY
IF CIER. NE. 1. RHD. TER. NE. @) 6D TN 200
STUD=STHN+S
QCNT=RCNT+1
WRITE ¢4, 7588 QOCHT. ¢OUTNTCT, IY. J=1. 53, QCNT. CQUITHTCT, T, =1, 5>
7560 FORMAT <618, 15X, 6NIK)
728 CONTINUE
GO TD 719
730 CONTINLUE
IF COUINTCL, 2X)1@+0UINT2, 2)21000 NE, OCNTY GO TO Q7@
GO TO 8@a
750 STHD=1
7609 CALL DSKFL <4, IRLF, I0UT, STID. 4, ITL, TERD
IF CIER HE. 1. AND. TEFR. NE. 9} G0N TO 994
HRITE (12. 55003 IR, STHD
6588 FORMAT ¢18¢ 1%, 150172
IF CIER. ERQ 9 GO TO 268
STWD=STHD+255
GD TO 750
B892 CONTINIE
ICHT=ICHT*&
FCHT=FCNT*®5
EDCT=EDCT-1
DCHT=DCHT*S
QCHNT=NCNT %S
CALL DSKFL <2, IRUF, TOUIT, 3, 44, ICHVYC. TERD
IF CIER. NE 4. ANN. TER NF. Q) GO TN <ag
CALL DEKFL <X, IRUF, JOUT. IT1, IT4. ITY., IERD
IF C¢IEP NE 4 RHD. IEF NE. Q) GO TO 930

c HRITE Q. 20808 IBUF
B8aga FORMAT <418¢A/1%, 150172 )
STOP

f3aa WRITECLP ., 889AAY JEP
aqas FORMAT < 1DISK ERFOR ON INOUT FILE: “, I6>
’ STOP
|09 WRITE <LP ., anaax JER
Caed FORMAT (-1DISK EFRPOR ON SAVE FILE: 7, I6&)
sTOP
Q18 WRITE CLP , 9142 TER
a1ed FORMAT ¢7iDISK ERROP OH TEMP FILE: “, I8
STOP
Q20 HRITE CLP , Q204> ICNT
8200 FORMAT (7110 FILE ERPOR. COUNT: -, IR
sSTOP
Q33 WRITE CLLP . 9324} FCHNT. FBUF
9388 FORMAT (74FD FILE EPPOR, COLINT: 7, 16, 7 BLIFFER: “, I6)
sSTOP
84@ WRITE C(LP . Q408N ENCT, ITR, 174, IT2
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S409

asa
8500

FORPMAT <71EDIT FILE ERPROR. COUNT: “,I6, 7 CHARS: “, 316N
sSTOP -

HEITE C<LP . Q%023 DONT. DRST. DFTLC1. 2V, DFTLCF. 2D

FORMAT (74PN FILE ERRPOR, COHINT: 7, IK, 7 STORAGE: “, TGN
STOP

C 955 WRITE <LP ,95%aY I,DRST.DICP.DFILAY, TN
C SS53 FORMAT ¢ 71DN ENTRY 7, 16, © BRD, LENGTH PARAMETERS: “, 316>

c

SeB
SE00

aze
8780

a5
S900

sSTOP

HRITE CLP .Ss08AN VCONT. IT2

FORMAT ¢71VALLES FILE EPROR, COUNT: “, IS, - CHARS: -, 16D
STOP ;
HRITE (LP.Q784Y QCNT

FORMAT < 4QUINT FILE ERRPOR., COUNT: “, 16>
STOP

WRITE <LP ,930a) SVCH

FORPMAT C“ILLEGRL. EDIT CHAPACTER: 7, RA2)
STOP .

END
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BOOO O

iie

128

130
148

159

160

i7e

SUBROLITINE DSKFL. ¢IFCN. TRUF. I0. STWD. ICT, IVEC, TERY
DIMFNSINN TRUFC2TRY, TVECCL )
INTEGEP STHD., CNT. SECTR, WORD. DISP

IFCN FUUNCTION. 1 RPFAD. 2 WRITF, 3 SAVE. 4 KWRITE CONSTANT

IBUF DISK BRUFFFRP. 2% DATA WORDS. MORPD 227 IS SEOTOR #. WORN 258 IS
WRITE FLAG =1 MEANS UPDATED RUT NOT ON DISK. @ IS CLEAN

10 CHAMNMNEL

STHD STARTING WORD 0OF DISK FILE

CNT # OF WOPR TO PROCESS

IVEC DATR VECTOR TO PROCESS

IER ERROR FLRAG

IF CIFCN. ER 2 OR. IFCN EM 4 NRITE <12, €a08) CIVECCIN. I=1, ICT)
CNT=ICT
SECTR=C(STHD=1)/2%5
DISP=SECTR%258~SThiD+1,
WORD=1-DISP
IER=1
IGI=1
HRITE @, SAA0> IGI, IBLUFC2S7 N, IBUFC2T8), LIM, WORD, CHT. DISP, 10, STHD. ICT. SEC
GO TO <109, 208, 264, 429), IFCN

READ

IF CSECTR ER IRBLIFC257Y) GO TO 1280
IF CIBUFC252Y GE. O) GO TO 114
CALL WRBLK CID. IRUFC2S57), IBLIF. 1, TERD
IF CJER. HE. 1. AND. IER MHE Q) GO TN S8
IGI=1
WRITE (12,5000 JRLUF. SECTR. IGT, STWD. ICT. DTSR, MORD. ONT
CALL RDRLK <I0. SECTR, IRLIF, 1, IFRP)
IF CIERF NFE. 1) GO TO g0
L IM=LORD+CNT =1 '
IF CLIM LE 23> GO TO 120
CNT=LTM-255
LIM=25&
IGI=2 ' '
HRITE 9, S82a> IGI. IBUFCZS7N, IRUFC238N, LIM. NORD. CHT. DISP, I0, STHD. ICT., SEQ
GO 70 140
CHNT=08
IGI=2
HRITE <&, Sa3ad IGI, IBLUFCZS7)N, IBUFC2SA)N., LIM, WORD, CNT. ISP, 10, STHD, ICT. SEX
PO 15 JI=M0ORD. LIHM .
IVECCI+DISPAM=IRILIFCT >
IF C(CHT. FQL 8> GO 7O 1RA
IF ¢DISP GT. A GO TO 178
DISP=L IM=WOPD+1
HORD=1
SECTR=SECTR+1
CALL RDBLK CTO0.SECTR. IRUF, 1. IER)
IF CJERP NE. 41> G0 TN =AQ
IF (CNT. LE 2%5> GO TD 120
LIM=25s
CNT=CNT=-255
IGI=4
HNRITE <0, 56800 IGI. IRUFC2S7), TRUFC2SAN, LIM MORD. CHT. DISP, I0. STWD. ICT, SEC
GD TO 140
DISP=DISP+25&
GO TO 168
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i8@

NOOO

21

230

240
250

O

IRUFC2T7 ) =SECTF
IBUF¢25893=0
GO TD &Pe

WNRITE

IF <SECTR. EQ. IRLIFC2T73) GO TO 220
IF CIRUFC2SR> GE &) GO TN 244
CALL HRBLK CIN, TRUFc257), TRIF. 1. IEP)
IF CIER HE 1. AND IER. NE. Q> GO TO S0
IGI=2
WRITE (12, 22> IBUF, SECTR, IGI, STHD. ICT, DISP. WORD., CHT
1G1=S
HRITE <@, Saanx IGI, IRFC2S2Y, IRIFC2SR), LIM WMORD. CHNT, DISP. 10, STHD. ICT. SEC
CALL FDBLK <IN, SECTR, IBLF. 1. IFRY
IF CIER. NE. 1. RND IER NE. &) GO TO S8Q
IGI=£&
NRITE ¢, S86a) IGI, IRUF2S7), IBUFC2SAN, LIM, HORD, CNT, DISP. 10, STWD, ICT. SEC
LIM=HNORD+CNT—1
IF CLIM LE. 255> GO TO 238
CNT=L IM=-255
LIM=255
IGI=7
HRITE <&, S2869> IGI, IBUFC257), TBUFC2S2), LIM. HORD. CHT., DISP., I0, STWD, ICT. SEC
GO TO 248
CNT=22
IGI=8
KWRITE <Q.5200Y IGI. IBUFC252), IBLUFC258), LIM, RORPD, CNT. DISP. IO, STHD. ICT, SEC
DO 258 I=M0ORD. LIM
IBUFCIM=IVECCI+DISPY
IF (CHT EN &Y GO TN 226
IF <DISP. GT. 8> GDQ TO 274
DISP=LIM-NORD+1
WORD=1
CALL WRBLK CIN, €SECTPR. IRLIF. 4. TERH
IF CIER. NE. 1. AND. JER. NE. @) GO TO 540
IGI=3 .
KRITE ¢42.560388) IRUF, SECTR, IGI, STHD, ICT. DISP. MORD. CHT
IGI=9
HRITE A, SAAAY [GI. IRUFC2SF)N, IBUF 252X, LIM, MORD, CHT. DISP, I0, STHD. ICT. SEC
SECTR=SECTR+1,
CALL PDBLK (IQ, SFCTR. IRLIF. 1, IERP)
IF CJER NHE 1 AHND IERP. HE Q) GO TO 564
IF C(CNT. LE. 256> GO TGO 220 .
LIM=255
CNT=CNT-25%
IGI=102
HRITE <A, Sanad IGI, IBLUFc257), IBUFC25aN, LIM, MORD, CHT. DISP, 10, STHD, ICT, SEC
GO TO 248
DISP=DISP+25%&
GO TO 2¢€8
IBUFC257 ) =SECTP
IBUJFC2TR)==-1
GO 70 o0

SAVE
CALL KRPBLECTO. TARSCIRLIFC2S7M), IBUF, 1, TER)
IF C(IER. NE. 1. RHD. IER NE. &) GO TO S20

IGI=11
HRITE (. S0aad IGI, IBLUFC257), IBLUFCZTAY, LLTM, MORD, CHT, DISP, I[N, STHID, ICT. SFC
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AO000

410

420

438

440
450

460

470

42

unon o

Ceoa

IGI=4
WRITE ¢12.AA0Q) IBUF, SECTR, IGI. STHD. ICT. DISP, HORD. CNT
IBLIF(2TR =0

GO TO €20

ZERD

IV=IVECEL)
IF C¢SECTR ER IBUFC2S7Y> G0 TO 428
IF CIRUF¢2SaY GE @) 60 TN 446
CALL NREBLK ¢IN. IRUFC2S7), TRUF, 1, TEP)
IF CIER. NE. 1. AND. IER. NE. 8) GO TO Soa
IGI=5
HRITE €12.68a0) IBUF, SECTR, I1GT. STHD. 1CT, DISP. WORD. CNT
CALL RDRLK vIN, SERTR. IEUF, 1, TERY
IF CIER. NE. 1. AND. JER NE Q) 60 TN Soa
L IM=HORD+CNT -1
IF CLIM LE 2563 GO TO 430
CNT=LIM-255
LIM=256
IGI=12
HWRITE ¢@, 5008 IGI, IBUFC2S7). IRUFC258), LIM, MORD, CNT. DISP. I0. STHD, ICT. SEC
GO TO 440
CNT=0
1G1=13
WRITE <8, 5098 TGI, IBUFC257), IRLIFC2Sa), LIM, MORD, CNT, DISP, I0. STHD, ICT, SEC
DO 453 I=WORD. LIM
IRUFCI 3=V
IF ¢CNT. ER @) GN TN 488
IF ¢DISP. GT. A G0 TO 478
DISP=L IM-WORD+1
WORD=1
CALL HRBLK <IO, SECTR. JBLUF. 4, TERPY
IF CTER. NE 1. AND. JEP. NE. @) GD TO S68
1GI=6
WRITE <12, 68803 IBUF, SECTR. IGI, STHD. ICT. DISP, NORD, CNT
SECTR=SFIrTR+1
CALL PDBLK ¢I0. SECTR. TRUF, 4, TEP)
IF <IER. NE. 1. AND. TEF. NE. Q) GO TO Sa3
IF CCNT. LE 255) 60 To 428
LIM=256
CNT=CHNT-255
1GI=14
WRITE ¢0.S@0a) IGI, IRUFC257), TEUFC2SAN, LIM. MORD, CNT, DISP. I0. STHR, ICT. SFC
GO TO 440
DISP=DISP+256
GO TD 458
IBUF (257 V=SECTR
IBUF ¢258>=-1
IGI=15
NRITE €, 58003, IGT, TRUFC257), TBUFC258), LIM. WORMH. ONT, DTISP, 10. STHD, 10T, SFC
GO TO €09

ERROR 4

IBUF (257 X=9333
IRUF ¢ 258)3=0
IGI=16
WRITE <A.5A0AN, IGI. IBLUF¢257Y, TRIFC2S8), LIM. HORD. CHT. DISP, I0, STWO. ICT, SFC
IF CIFCH EA 1> HWRITE (412, 6000N (IVECCIN, I=1. ICT)>
CONT INLIE
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FORPMAT <1144

FORMAT (48¢/1X, 1S0I7))
PETURN

END
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IEDL:

IED2:

IED3:

IEDS:

SUBRDUTINE TEDPK <I. J, K. L.M>

INPUT IS:
BYTE PTR FOR OUTPUT WORD
REPETITION COINT

J

K

L
M

OUTPUT IS PACKED FOIT CODE TH I

EDIT CODE

TOTAL # FILL CHAR ¢Z, 8, X> =41 C(%,%)

IF J 1S @ DUITPUT IS TN LEFT BYTF

IF J IS 4 LEFT BYTE HAS REFN PACKED WITH SHORT FORM AND OLITPUT

IS RDDED INTO RIGHT

BYTE

IK K > 8 DUTPLIT IS A FILILL WORD

CONT INLUIE

LDA
RDDITL
MOVZL
LDA
RDC
ADD
HOVZR
MOVZR
MOVZR
JMP
ADD
LDA
MOVR
JMP
I1s2

Mavs
ADD
suBRzR
ADD
sua
sTR
STR

IFCL. GT. 42> RETIIRN
IFCL. LT. 14 AND L. HE. 8)

M=r+K

2, 0T +3,23
2,2

2) 2

2, 6T +2.3
1,1

1.0

0,1

1.4

1.1, S2ZR
1ED2

2,8

1,67 +1, 3
1,1.82ZC
1EDL

eT. +1,3
9.0

IEDS

1, BT, +4. 3
1, 9

1EDG
1,0T +3.3
1.4, SNC
IED3

AT +1, X
1.1

1.1

9. AT, +6, 2
1.@

IEDS

2,2

2.8

1,1

1' a

1.1

1,67 +1.3
9, a7 4+, 3

3 SHIFT LEFT 2 TO POSITION CODE
JDECRIMENT REFPETITION COUNT

1 LONG FORM?
3} YES
JCOMBINE EDIT CODE & PEPETITION COUNT

JLEFT BYTE PACKED?
JYES
JADD TO LAST CHAR

1 LEFT BYTE PARCKED?
3 ND

JSET FLAGS TO 2 SO LEFT BYTE MILL BE STORED

JSET BIT 8 TO 1 TO THDICATE LONG FORM NEXT

JADD EDIT CODE TO FEPETITION COLINT

JSET BRIT © 7O 1 FOR LONG FORM

)} STORE PACKED WORD

RETLIRN

IF (L. E@ 8 OR L. EQ 11> M=M-1

RETURN
END

B Gl P
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FUNCTION IGBYT CARPAY. BYTPTR)

INPLUIT IS AN ARFAY AND POINTER T0O THE BYTE WANTED

‘a IS

15T

OUTPUT IS LEFT JUSTIFIED BYTE WITH RIGHT RLANK <A1 FORMATY

CONT INUE

LDA
LDR
MOVZR
ADD
LDA
Moy
MOVS
LDR
RND
LDA
ADD
STA
JMP
177400
40

RETURN
END

2, 7. +1.3
1.0T. +2. 3
1.1

1,2

@ a2

2. 8, SZC
8,0

1, MSK

a1

9, 140

1-' a

0. 8T +2, 3
. +3
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2
b 4
N
X

D
3
-
A

FUNCTION NUMR C(ARRRAY. NCHAR. BYTPTRY

INPUT IS RN ARRAY., THF NLIMPRFP NF ASCTI CHAR TN RFE CONVFRTED TN A
BINARY NUMBER AND A BYTE POINTER TO 1ST CHAR (@ — 1 ST BYTE OF APR)Y

OUTPUT IS BINARY #. OVER FLOW. VALIDITY OF DIGITS NOT CHECKED

CONTINUE
LbA @, 8T +2.3 ) 2HD ARG VAL
STR 0, CTR
LA 9, AT +3X,. 3 1 3RD ARG VAL
LDA 1,7 +1. 3 J1ST ARG RADDR
MOVZL 1,1
RDD e 1 )} CORE BYTE PTR 1ST CHAR
STR 1, BYTPT :
suB 8.9
STR 8,RT +2. 3 3 ZERO HUMB
LDA 2. BYTPT
LOA 1,87 42, 2
MOVZL 1.8
MOVZL 2.8
ARODDZL 8.1 INUMB » 1@
MOVZR 2,2 3 RDDR CURRENT BYTE
LDA 2,8, 2
LDR 2, MSK
MOV 2,2, SHC
MOVS @.0 3 SWRP LEFT BYTE 7O RIGHT
AND a2
ADD 2,1 3ADD NEW DIGIT
STR 1, QT +0, 3 JSTORE IN NiMB
182 BYTPT
DSz CTR
JrP HMB1
JMP . +4

: 17
! . BLK 1
ABYTPT: . BLK 1
RETURN
END

99




oo 00O000N0OOONOOO0O0

FUNCTION TEDCD ¢ ICHR)

THE EDIT CODE FORMAT IS
CHAR
NULL

Wiﬂ‘lh(ﬂ&lﬂhlﬂdb%
NOYO\D

COF DB>

¢OF CR>
;
ie +
11 -
12 4

13 9 OR X

i4 v

iS5 EDS CHOT IH INPUT STRING)

INTEGER ICORC1ER)
COMMONA/DTFLID/TCOR
DATA ICOR/22,°B 7,7/ 7,74 7,7,
vy Pt 2, D P @ s, 2,y

-DO 10 I=1.1¢

10

20

IF CICHR EQ. ICORCIM) GO TO 29
CONTINUE

IEDCD=~-1

RETURN

IEDCD=1-1

IF CIEDCD. GE 14> I1EDCD=IEDCD-1
RETURN

EHD
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SUBROUTINF PUTBT C(ARRAY, CHAR, RYTPTR)

C
C INPUT IS R LEFYT JSUTIFIED BYTE AND POINTFR TO THE BYTE MANTED (A-1ST)
=
C OUTPUT IS THE BYTE PARCKED IN THE ARPPAY/THARALCTEFR STRING AT RYTPTR
C

CONT TNUE
C
R LA 2, 7. +A,. 3
A LDA 1,87 +2.3
A MOVZR 1,1
R ADD 1.2
A LDA 1.RT +1. 3
A LoA B, MSK
R AND 8,1
A sSTA 1., SVCHR
A MOY 1,4, SZC
A JmP PUT1
A MOVS 2. a
A LDAR 1.8.2
A RND e.1
AR LDR B8, SVCHR
A RDD 2,1
A JMP PUT2
ARPUT1: LDA 1.8.2
A AND 2,1
A LDA 8, SVCHR
A MOVS 9.9
2] ADD a1
APUT2: STA 1.8, 2
A JmP . +3
AMSK : 177400
ASVCHR: | BLK i
c

RETURN
END
o 13 : ] “ +l »
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SUBROUTINE DSKRT ¢IFCN, IBLIF, 10, BTPTR. BTCT. RYTE. TER)

DIMENSION. TRUF 257N

INTEGER STWD. PTCT. BTPTR. BYTF

IF <BTCT. EQ 1. AND. IFCH ER. 2> GO TO 208
IER=-1

FRETURPN

STHD=(BTPTR}M/2

HWRITE <12. 10003 BRTPTR, BTCT. RYTE, STHID

CALL DSKFL <1, TRUF. IO, STHD. RTCT. IT1, JERD
IF CIEP NE. 1 RND. IEP NE. Q) PETLRN
IT2=sMODCBTPTR, 2>

1G=1R8

HRITEC412, 1002 1G. BTPTR, BYTE, IT41, IT2, STWD
FORMAT <100116)

CALL PUTBT <IT4i.BRYTE, IT22

IG=1@2

WRITE ¢12.4000) IG, BRTPTR. RYTE. IT4. IT2. STWD
CALL DSKFL (2, IBUF, IO, STWD. RTCT. ITL, TERD
RETURN

END
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CLOS:

CLOSE

cLos

RTST.2 HGET NEXT STORF PNSTTION

3, PRTST, 2 }SAVE RETIIRN ADDRESS

@, OP1DP, 2 1LOAN THE BYTE POTNTEPR

2. CHANL, 2 ) LOAD THE CHRNNEL N IMRFR

77

BRTER, 2 ; BAD CLOSE JLUMP TO ERRFOR

3.2

@RTN. 2 ) PROCESSING COMPLETE., RETURN
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coaent :

cB2:

PRERR:

CLI:

. TITLE
. NREL
. TXTM
. EXTN
. ENT

. EXTN
LeA
STA
LbA
JSR
JSR
MOV
LDR

. SYSTHM
. WRL
JSR
LDA

. SYSTM
. ELDSE
JSR
MOV
LDA

. SYSTHM

4

STA
JSP
JMpP
JSR

JSrR

copnL

1

CLG, FNTFR. NEN. RIIN. KTLL. BRPEAK, CONT, LIST, STEP, IMINS
CORNI_. FRPROR, PREFR

DATA. CALDB, DELET

2, DATAP

2, UspP

e, TTOP, 2

ROPAVP, 2 3 OPEN AVAILABLE CHANNEL TO TTO
ERROR

1,2

2, CMSG

77 JWRITE COBOL
ERROR
2, CHHLIM, 5

77 JCLOSE T7O
ERROR

3’2

8, ASTRK

3 PROMPT
ERROR
BGCHARP, 2
Ce2

ERROR

3’ 2

33

3, CEFFL, 2

CcLY 3 INTERPRET COMMAND CHAR
. +3

ce2

CRi

3, CERFL, 2

3, 3 SHNR

ERFOR

PREFR 5 ILLEGAL COMMAND
@, TTOP, 2

BOPRVP, 2 3OPEN TTO

ERROR

1.2

B, ILMSG

77 JWRITE ILLEGRL COMMAND
ERRPOR
2, CHNIR, 3

77 JCLOSE TTO
ERRQOR

2, UspP JRESTORE RfC2

CR3 3 HNEXT CHARARCTER
RTST, 2

3, PRTST. 2

BVALDP, 2 »DIGIT?

RLFA

®IMINP

@RTER, 2
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CMSG:
ILMSG:

RLFA:
ALFAI:

ALFAR2:

ASTRK :
CDTA:

IMINP:
DARTAP :

ERROR:

1s2 ARTST, 2
JSR @RTN, 2
+1w2
TXT /COROL VERSION 1. @ 4-1-75C15>/
+1%2
. TXT ZTILLEGAL COMMANDCLS>./
DA 3. CDTA
LDA 1,4, 2 ) COMMRNDARLFA : CHARR
MoV 1.4, SNR ; ENDTOTARLE?
JopP ALFA2
suB 9.1, SNR 1 THIS CHAR?
P . +3
INC 3.3 IND
JnMpP ALFRTY
JSR eDISPL, 3 3 EXECUTE
JSR RPTER, 2
 £-v] BRTST, 2
JSR @RTN, 2
1sZ CERFL., 2
JSR RRTER, 2
TXTM ©
TXT sws
+1
. TXTM @
. TXT /67
. TXT J/EZ
. TXT /NS
. TXT /RS
. TXT /K7
. TXT /B’
. TXT D/
. TXT /C7
. TXT P
. TXT /S7
. TXT S 3 CONTROL D
o
DISPL= 414
CLG
ENTER
NEW
RUN
KILL
BREAK
DELET
CONT
LIST
"STFP
CALDR
IMINS
DATA
L TXTM 4
LDA 8, TTOP, 2
JSR @OPAVP, 2
JSR @RTER, 2
MOV 1,2
LDA @, MESS
. SYSTEM
. WRL 7?7
Jsr PRTER, 2
MOV 3.2
LoA 8.0C,2 IGET QUJINT COUNT
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MESS:

GPRNCP, 2
@RTER. 2
0, FIVF, 2
8, X47, 2
3, 6P, 2
a8,
appPNCP, 2
@RTER, 2
eP, 2
X477, 2
RA
SPRCRP, 2
@RTER, 2
PRERR

JWRITE QUINT COUNT

JGET PUINT POINTER
3} GET A WOPD
»yPUT THE WORD DUT TO TTI

3PUT ODUT A CARRAGE PETLIPN AND LINE FEED

ZERRDR PETURN, ON QCH# /
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. FITL DATARASE

. ENT IBLIF, MS256, ONER7. THOSA. DNPT1. DHPTX, DNPT2. CP. LF, FF. PFL L. FOFM
. ENT OMRK, FrHT. BTCHT. RLK. CAA. ONF, THO. THREF . FOLIR. FTVF. STX. NTNE. TFN

. ENT THLVE, NFLAG, CHKWD,. DL . AST. PLIUS. MTNUIS, C1,. DR, MM, OOl RFFRI . SKPTT
. ENT ERCDE., SFLANR. CNT2. STAN. ¥3IT. X4T. X411 T. XI7T. SAVET. NLIM. T. N. NT. RVPTR
. ENT PNTZ2. FCHAR, ROACHK . TARD, PNS, TNNIC, PNT1. PCNT. FONT. CHT L. FFI.AG

. ENT SAV, POVTT. TYP, SAVY, PANTH. FCADE. DIGTT. BFFRP. CHARMI . AR, OC, SP.RTST
. ENT NDWPT, CHRT., SAVF. RTPT. NPADI .. OP1DF. NEINT. ORP1NDFE. ORI DY, OF2DL

. ENT OP20P. NP2DFE, NP2DX. GP2AT. NPIDL. NPZNP. NPINFE. NPINX. NPINT. PTRM1L

. ENT PACK1, FPACK?2, PACK2. FACT. PACY, PACZ. PAC, FACT1. PACT2, PACTI. M. SAV?
. ENT PACTL, SAVT. PACZ, OPDT, OPDL, OPDP. NPDFE. DECL, DECZ, DECT. NI T. C147

. ENT EMSKS, EMSK4, EMSK, FM=K2. FMSKA. SHRT, STAY. NFGNAN. 5] SH. PERN. 102

. ENT REBMSK, TRC. MPFILG. ARGDE., CTHARY , CHARZ, TFMP. ONST. PECNT . PSST. DNONT

. ENT DNST. EDCHT, ENAT. FDCNT. FDOST. TOCNT. INST. ANCNT. TAPTR, SVFCH

. ENT ELEVN, SVFLLN, DATA. MK, MSK2. C71. PEMX. ORPFLG, DATARE. PTRN. CERFL

. ENT TTOP, CHHLUIM. VAL DP, RTH. RTFPR. NFMF, SHIMAX. OPDSP. PTRNP. NFL . PNTA. CHTA
. ENT TEMP2, ALCRP. PRFRP. IFCH., TN, STHD, TCT. IVEC, TFR, INST. FNETIH. FDSTH
. ENT NMNCP, HIMCP., EXONP, OPRVP. DNSTH. RSCSTEL QNSTI. GCRAP, STPFILL

. ENT SLURTI, ZERPA. ADDT. DV A, MHMOY. MTEN. 31, MSK4, MSK2

. EXTN SURT., ZEROAR. ADDT T. DIVIA. MOVA, MUILIO
. EXTN VALDG, OFAVE, ALCAR. PREPR. FETRN, ERTFN. NMHNCH. NMWCH. EXONT. DPDST, GCHA
. EXTN GDNST, GRSST, RDAEC, PFOCT, PRORL., GTANT. PRONT

. ENT SBF1, SBF2, SBF 2, DNSTP, RSSTP, RDAER, PROCP, PRCRP. GTONF, PFANP. OP1LYV. 0O
. NREL
. TXTM i

MSK4= -123 3 VALUE 3777

MSK2= -122 JVALLE 174

oPILV= =121 JLEVEL FOR OPFPAND ONE

OP2Z2LVY= =120 S LEVEL FOR OPERAND 10O

SBFi= -147
EBF 2= =116
SBF 3= =113
DNSTP= —114
RSSTP= ~143
RDAEP= =112
PROCP= -111
FPRCRP= =110
GTONP= -127
PRGNP= —16w5
Czi= =185
SVFILN= -1064
SURT1i= -1@3
ZERA= -192
ADDT= 181
DVig= =109
MMOV= -77
MTEN= ~7e
GCHAP= ~75
RTRNP= =74
DEL= -73
QPDSP= 72
NMNCP= ~71
NMIICP=  -7@
EXDNP=  -£7
RTER= —K5
RTN= -5
TTOP= ~-54
VALDP= —-£3
OPAVP= —A2
ALCPP= -£1
PREFPP= -£5
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THOSE=
ONER7=
MS256=
DATRB:
PCTM:

PCK3:
PCK2:
PCK1:
TTOTP:

~37
=55
=55

-=3
-52
=51
-58
—47
-45
-45
-gq4
-43
-2
-41
-4
-7
=25
-35
-34
-33
-2
-31
-3
-27
-5
-25
-24
-23
-22

-2a
-17
=15
=15
-14
-1z
-12
< £ 1
-10
-7
-%
-5
-4
-3
-2
-1

. BLK
. BLK

. BLK
. BLK
. TXT
3777

QP209

sVALLE IS 14
IVALLE IS 277
JVALLIE TS 106
IVALLIE IS ».
JVALLE IS “/
IVRLLIE IS 2@0a
IVALLIE 1S 7400
JVALLE IS 7

3 WRLLE IS 170
JVALLIE IS 208
}VALUE IS 147
JVMALUE IS aaa
IVALILE IS ™,
JVALLIES IS DB
IVALUES 1S CR
JMALUE IS "=
IVALLUE 1S "+
JVALUE IS "#
3VALLIE 1S Y%
IVALLE IS 742
FVALLE IS 1@
}VALLIE IS 14
JVALLUE IS 48
IVALLE IS &
JVARLUE IS S
JMALLE IS 4
»VALLIE IS THREE
FVALLIE IS 2
sMALLE IS 1
sVALLE IS fo
FMALLE IS "2
IVALLE IS &
IVALLE IS 7
IVALVE IS 14
JVALLE IS 42
IVALLE IS 15
JIVRLLIF IS 2556
JVALLE IS <480
JVALUE IS 177480

12

18 3 SECOND PACK FIELD

10 »THIRD PACK FIFLD

i0 3 TEMPORARY PACK FIELD

ie 3 SECOND TEMPORPARY PRCK FIELD
/ETTO0/
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GDNST
GRSST
RDAEC
PROCT
PRCRL
GTONT
PRONT

PCTM*2
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BNG 3 BRNOWAWA
aNP38

12
15
256
408
177400
DATA: . BLK 25
RTRN-1
. BLK 48
NDPTI-1-
CNTI-1
SAVEI-1
RTPTI-1
. BLK 45
. +2
12.
. BLK 36
RTRN: . BLK 20
NDPTI: . BLK 20
CNTI:  BLK 20
SAVEI: . BLK 20
RTPTI: . BLK 20
IBUF= %] 3 POINTER TO INPLIT BUFFER
DHNPT1= 3 3DATAR HNAME TRELE FOINTERS
DNPT2= 2
DNPT3= 3
ECHT= 4 JEDIT CHRFACTER TEMPORARY
BTCNT= S 3 BYTE COUNT IF ROUTINE
NFLRAG= & S NOT FLAG IF POUTINMNE
CHKMD= 7 3 CHECK KORD
M= ia JCOUNTER MATH PACKAGE
BEFRL= 11 3 BEFORE LINE FLAG
SKPIT= 12 sFLAG MITHIN WRPITE POLTINE
ERCDE= 413 ) ERFNAR CODE SAVE APER
SFLAG= 14 s SIZE EFPFROR FLRG
CHT 2= 15 JTOTAL. LENGTH CRLINTER
SIGN= 18 3 SIGH CLASE
X3IT= 17 3 TEMPORARY COLINTERS
X4T= 20
K14T= 21
X17Ta 22
SAVE1= 23 ) SAVE APEAS FOR RETUPN ADDRESS

BYPTR= 24
RTST= 25

SAVi= 25 3 COUNTER

SAv= 27 $ COLINTER

RTRNi= 38 ) COUNTER

SAVPa 31 ) COLNTER

SAVI= 32 ) COUNTER

STAV= 34

NLIM= 35 3 COUNTER

I= 37 JHORD COUNTER MATH PACKAGE
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N=
NT=
PNTi=
PNT2=
ECHARP=
FOCHKs
TAD=
PDS=
INDIC=
RCNT=
ECNT=
CNT1=
EFLAG=
RDGIT=
TYP=
ECODE=
DIGIT=
BEFRP=
CHANL=
aF=
A=
SP=
NDPT=
CHNT=
SAVE=
RTPT=
oPiDL=
oOP1DP=
OFR10E=
DP1DX=
oP1DT=
DEC1=
arP2id_=
oP2DP=
OP2DE=
OP2DX=
oP20T=
DECZ2=
oP2NL=
OFP3DFP=
OPZDE=
OP2Dix=
OP3IDT=
DECZ2=
PAC1=
PACZ=
PARACT=
 PARCT1=
PACT2=
PACT3=
. M=
PACZ=
PACTL=
OPDL.=
OPDP=
OPDE=
OPDT=
SHFT=
TOC=
MPFLG=
ARGDE=

Caden by

40
41
a2z
43
a4
45
45
47
s0
s1
=2
53
sS4
=5
55
=7

()
61
62
63
64
65
66
67
70
71
72
73
74
75
75
77
1618
164
182
163
144
185
105
167
118
111
112
113
114
115
115
117
120
121
122
123
124
125
125
127
120
171
132
133

174

) TEMPORARY BYTE PNINTER“S FOR MOVE POUTINE

JEDIT CHARPACTER
) PERDLIEST CHECK TF RNUITINE
3 TRUTH TRABLE DISPLACEMENT

) TYPE OF MOWVE OPFRATION
JREPITITION COUNT

JEDIT COLUNT FLAG

JCOUNTER FOR SENDING FIELD LENGTH
1EDIT FLAG

JRECEIVING DIGYTS

s TYPE OF SENDING FIFELD

JEDIT CODE

JNUMBER OF DIGITS TO RIGHT OF DECIMAL POINT
s BEFORE PRAGE FLAG

3 CHANNEL HUMERER

RIINT POINTER

JRUINT COLNT

3} STATE TARLE POINTER
JPOINTER T0O EXIT FPRFAGPAPH
JHUMBER OF TIMES OF FFERFORM
} STRART FERFORM

3 RETILIRH POINTER FORM PERFOPM
s OPERAND ONE LENGTH

»BYTE POINTER

yEDIT RPICTURE FOIMTER

3} DCCURS

3} TYPE

3DECIMAL POSITION

} OPERAND TWD POINTERS

: OPERRARND THFEE POINTERS

» TEMPORARY BIUFFER POINTERS

3 WORD COLINTER
1 TEMPROARY BUFFER POINTER

3 RENAME AREAS FOR ARGUMENT POINTERS

3} SHORT FOPMAT FLAG

3 TEMPORRRY QIIINT COHNMNT

1 MRTH PACKAGE FIAG FOF GATO

3} TEMPOFPARY DFECIMAL STORPARGE AREA
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CHAR1Im 173%
CHRARZu: 138
TEMP= 127
IOPTR= 3140
I0ST= 4141
IOCHT= 142
FDSTW=143
FDMCNT= 144
EDSTW= 145
EDCNT= 148
DNSTH= 147
DHNCNT= 150
RSSTHW= 153
RECNT= 152
BHSTI= 153
BNCNT= 154
SVFCN= 155
CERFL= 158
NEGND= 150
CHHM= 151
NEWF= 162
SHNMAX= 4143
TEMPZ= 154
DFFLG= 485
RSMX= 166
PNTQ= 157
CNTO= i7e
I0ST= 171
FDST= 172
EDST= 173
DNST= 174
RSET= 175
ONST= 175
STPFL= 477
3 IBUF RRGLUMENTS
IFCN= -1
10= -2
SThHD= -3
1CT= -
IVEC= -5
1ER= -7
. END

JFIRST CHARACTER FROM APALIMENT NNF
JFIRST CHARACTER FROM APGLMENT Tii0

s NEGATIVE NUMEER FLAG

JFLAG FOR ZERD OR BLANK FILL
3NUMBER OF FILL CHRPRACTERS
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.TITLE DECIMAL
. ENT FLDEC

. NREL
FLDEC: 152 RTST., 2
STA 3, BRTET. 2 1 SAVE RFTURN ADDRESS
LbBA 1. DEC1.2 3 GET NUMBER OF DECIMAL POSITION
MOV 1.1, SNR
JSR eRTN. 2
STAR 1, SAY, 2 3SAVE IT
LoA 1, PRCK2, 2
STAR 1. PACTL, 2
JSR @MTEN. 2
JSR BRTER. 2
DsZ SRV, 2
Ime v =5
JSR @RTN., 2
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DSPLY:

. TITL
. ENT
. EXTD
. NREL
1Sz
STR
LDR

STR

DISPLAY

DEPLY

GET

PTST. 2 GET HEXT STORE POSITION

3, ARTST. 2 3 STORE RETURPN RADDRESS

1. OPIDP, 2

1, OPDWP. 2

1.0P3DL, 2

1.0PDL. 2 .

3, OPDP, 2 FLOAD OPERAND BYTE POINTER

2. BYPTR, 2 J SAVE BY'TE POINTER

E@GET 1+ GET R CHARACTER

BRTER. 2

1.0 +MOVE CHRARACTER TD ACO

GRTER. 2

3.2 ) RESTORPE RCZ

OPDP, 2 3 INCREMENT OFERRHND BYTE POTMTER
OPDL. 2 3 DECREMENT OFERAND LEMGTH COLINTER
DSPLY+6& IRETURN TO PUT OUT MEXT CHRRACTER
a,Cc1,2 ;LORD CARRIRGE FETURN

BRTER, 2

22 I RESTORE RCZ2

a.LF, 2 ;LORD LINE FEED CHARACTER
BPTER, 2

32 }RESTORE ACZ

BRTH. 2 3 PROCESSING COMPILETED
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. YITL

. ENT

. EXTN
NRFL

DIVIDE
DVDF . PVDPK
MOZLF, MOLF

) CALL 707 THIS RPOUTINFE IS (N, PACTL. PACTZ, PACTIY
1. TEN. 2 :HET AN FIGHT FOR EIGHT HIORPD DIVIDE

DVDWPK

LDA
STA
LDA
sSThR
LDA
STA
LDA
STA
1sZ
STA

suec

£TA
LDA
STA
LDR
STA

STR
JSR
JSR
JSP
JSR
MOy
JrpP
LDA
STA

sTA
LDA
£TA

1-N. 2
1. PACKY, 2
1.PACTY, 2
1, PACK2. 2
1., PACTZ2, 2
1, PACKR, 2
1. PACTX, 2
RTST, 2
3. BRTST. 2
1. FOUR, 2
4,X47, 2
.M. 2

1,1

X47T. 2

. -2

1, M, 2

1. PACTZ, 2
1.PRCZ, 2
®ZERA, 2
BRTER. 2
1. PRCTM, 2
3,PRCZ.2

3 GET

3STNRE IN N

SINITILIZE ADDRESS’S FOR
IDIVIDE ROUTINE

MEXT STORE POSITION

1 SAVE PETURN RDDRESS
}GET A FOUR
JINITILIZE A COUNTER
3 GET HUMREP OF [MORDS LONG
JMULTIFLY THE LO3PD
IBY 16 TN GET PRORPER
JWALLUE FOR DIVISION
JSTORE FINAL. YALLIE TH M
3 ZERD OUT PECEIVING FIELD

; ZERD OUT RECEIVING FIELD

3 ZERO OUT TEMP FIELD

BZFEPA. 2 ;G0 TO ZERO-OUT POUTIHE

BRTER. 2
1,PRCTZ2. 2
1, PAC1, 2
1., PAC2. 2
AMOVELL
BRTER. 2
1., PACTZ. 2
1,PACE, 2
1. PAC2, 2
BMOVLA
BRRTER, 2
9,9

2.9

2. X4T. 2

1. PACTL. 2
1. PAC1, 2
1. PRCTZ., 2
1,PRC2, 2
1., PACTM, 2
1. PRCZ, 2
BSUBTL. 2
BRRTER. 2
AR

BRTER. 2
1.1.82C
DVDER

1. PACTI. 2
1, PAr1. 2
1.PACTZ, 2
1, PRC>2, 2
1, PACTM, 2
1, PARC3, 2

3 GET SECOND ARGUMEMNT
s FOR FROPER RDDRRESE
SALIGHMENT ON MOV LEFT ROUTINE
» GO TO SHIFTLEFT ROUTINE

PIMNITILIZF PACKR

3 FOR FROPERP SHIFT

JLEFT

: IMP TO SHIFT LEFT ROUTINE

s GENEPATE A NNE
JSTORE IT

JGET FIRST ARGLIMEMT
JFOR SLIRTFACT POLITINFE
JGET SFCOMND ARGLIMIENT
JFOR SUBTRACT ROUTINE

;G0 TO SURTRACT ROUTINE

JCHFCK FOR OVERFION
1 CRRFY

IGET FIPST RAPHIUMENT
1FDOR ADD ROLITTNF

) SECOND ARPGLIMENT



MOVLL :
MOVLY :

Jsr

JSR
JSR
LDA

LDA
STR
sTA
JSR
JSr
Ds2
JMp
sue
STA
JnP
LDAR
STAR

sTR
152
STA
JSR

JMP
MOZLF
MOLF

eANRDT, 2 160 YO ADD ROUTINE

BRYER. 2

RA

@RTER, 2

1, X47. 2 1GET FLAG FOR CARRY SET

1,1 JSTORE IT SINCE IT SHNLILD BE R SUB#
1. PRCT2. 2 ) GET SECOND ARGIIMENT

1.PRC1. 2 3 FOR PRDOPER ADDRFSS

1,PRAC2. 2 JRILIGNMENT NN MOVE LEFT POLUTINE
eMOVL A JGO TO SHIFTLEFT POUTINE
BRTER., 2

M. 2

DVDE1

1.4

1, SFLAG, 2

BRTH. 2 JEXIT ROUTINE

1, PRACTM, 2 1 GET PECEIVING FIELD
1.PRC1, 2 } SET RDDRESS FORP

1.PACTZ, 2 } MATH-MOVE

1. PAC2. 2 3 ROUTINE

PTST. 2 ) GET NEXT STORE POSITIOMN
3, BPTST. 2 3} SAVE RPETUIRN ADDFESS

eMMoV, 2 36O TO MATH-MOVE RPOUTINE
BRTER, 2

@RTH, 2 3} RETURN
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.TITL
. ENT
. NRFL

JTHIS ROUTINE LISFS ONF PACK FTEL ANSWFR CAMES PACK TH MOPDN FIVE

DIVIDE1LS
Divia

3 THE PACK FIELD TN BF UISE BY THIS POUITINE NWILL RE PACTL

DIvie: 1IS2 RTST. 2
STR 3. BRTST. 2
]
W 1/ 2%kd)
J)
LA 1, PACTL, 2
LDA . N2
NEG 2.0
comM 8,0
STA B, X47T, 2
ADD a1
STR 1,PAC2. 2
STR 1, X177, 2
STA 2,M 2
LDA 1, BPACT, 2
MOVZR 1.4
MOVZR 1.1
MOVZR 1,1
MOVZR 1,1
AA: Ds2 PACZ. 2
LDA a, BPACS, 2
152 PRCX, 2
suBD P 1
MOVR 2.8
MOVR 3.2
MOVR 2.9
MOVR 3.2
MOVR 2.0
MOVR 22
MOVR 9.0
¢« MOVR 32
ADDZ X.1.82C
INC 2.0
STR 1, ®@PARCE, 2
DsSZ PRCI., 2
MOV a8, 1
bsz M. 2
JMP (23]
STA 1, BPACT, 2
3
3 (14172
3
LDA 1,%47, 2
LbA B, X177, 2
STA e, PAC3. 2
STA 1. M. 2
LDA 1. aPARC3I, 2
suUB 2.z
AB: Dsz PACZ, 2
LDA 0, PPACR, 2
182 PAC3, 2
MOVZR 2,8
MOVR 1.1
ANDZ 2.1
LDA 3. BPAC3, 2
RDD 3.1

JGET NEXT STORF POSTITTION
1 SAVE RETURN ADDRESS

1 GEY FIELD TO PE DIVIDED
JGET N - 1

}TO GET FIFTH WORD

}STOPE IT IN PARCX

I PAC3+N-1

JSTORPE TN COUMTER

3 GET FIFTH WORD INFORMATION

3 /1€

1TO GET FOLIRTH WORD
JLOAD CONTENTS

JPUT PACE TO FIFTH WORD
JCLER RCX

1 MOVE RIGHT FOUUR TIMES

JMOVE AC3 RIGHT FOUR TIMES

LI - X
}FPACTIONAL REMAINDER
3 "THO KORD® / 16

JSTOPE IT BACKOUT

3 GET NEXT ADDRESS
1STORE ACOG INTO RAC1
DECREMENT COUNTER

3 DO RGRIN

[

IGET N - 1
)GET PACKZ+ N - 1

1 GET DARTA

1 GET DATA

3 ®"TWO WORD" /7 2
1 ADD CAFRY
3} GET DRTA
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STA 1. BPACT, 2 :
suBCL 3.2 JCARRY IN RIT 415

bsz PAC3. 2

LDA 1, 6PACI. 2

DSz M2 3 DECREMENT COUNTEP
Jmp AR

sTR - 3, TEMP. 2

MOVZR 1.a

ADDZ 2. 1. 82C
152 TEMP. 2
STA 1, ®PAC3. 2

= (141/2%%4)

LDA 1, %47, 2 3} GET NUMBER OF WRODS
STA .M 2

LoA a8, X177, 2

£TA 8, PACT, 2

LoA " 4. 6PRCZ, 2 ; GET DATA

MOVZR 1.1 JSHIFT RIGHT
MOVZR 1,1

MOVZR 1,1

MOVZR 1.1 )y 7 16

bsz PACI. 2

LDA 8. @PRC3, 2 1 GET DRTR

IsZ2 PRCX, 2

SUB0N 33z JCLEAR RCZ

MOVR 8.0 JSHIFT PIGHT ACA THEN ACZ
MOVR b P 4

MOVR 7, A

MOVR b P 4

MOVR a e

MOVR nz

MOVR 8,0 I - X

MOVR 33 s FRACTIONAL REMAINDER
ADDZ 3,1, 82C

INC @, 0

LA 2, BPACR, 2

ADDZ 2,1.52¢C

INC 2.0

STR 1, BPAC3, 2

nsz PACZ,. 2

MOV e, 1

DsZ M, 2 1 DECREMENT COUNTER
JMP AC

LR 3. BPACI, 2

RDDZ 21.52ZC

152 TEMP. 2

€TR 1,@PAC3, 2

W (141 /2R

LDA @, X47, 2

sTA a.M2

LDAR 8, X177, 2

STA Q. PACR. 2

LDA 1. BPAC3. 2

MOVS 1.3

LDA 2, PRMSK. 2 ) MASK OF 277

AND 3.0 1SAVE RIGHT BYTE. HALF OF / 2%6
suB 33
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STA 2. TEMP, 2
ADDZ @, 1. SZC
152 TEMP. 2

bs2 PAC3, 2

LDAR @. PPACR, 2 JGET WORD BFFORE
18z PACZR., 2

RDDZ X, 4.82C

152 TEMP. 2

MOVS Q.9

LbA 3, MS2%6, 2 1 GET MASK 177400
AND 2.3 }SAVE LEFT BYTE: HALF OF / 2%6 FROM FREV WORD
ADDZ 3,4, 82C

152 TEMP, 2

STR 1. ®PAC3, 2

LbA 3 TEMP, 2

SuUB 1.1

£TA 1. TEMP, 2

LDA 1. RBMSK, 2 3 GET MASK OF 277
AND i.a 3 HALF OF 7 256
b5z PARCZ. 2

LbA 1, @PACXS. 2

DsZ M, 2

JHP AD ;DO AGRIN

MOV 3, 2. SZR

| §-¥ 4 TEMP, 2

RDDZ @,1.8Z¢C

Is2 TEMP, 2

STR i.®@PRC3, 2

B CI+1/2%LEDNCL+] A2%kT2DCA 41 A 2okkiSdd y

LbA 1. %47, 2
LDA 8. X177, 2
STA 2. PACRE, 2
STA .M 2 s TNITIALIZE COUNTER
LDA 3., TEN, 2
LDA i.M 2

INC 1.1

STAH 4, HUM, 2
LDR &, PACR, 2
STA 0, X177, 2
MOV 3.4

Sue X3

LbA a. ’x177T, 2
ADDZ 9.4, S2C
INC 33

Dsz X477, 2
Ds2 HLIM, 2

JMP AH

STR 1. BPACR, 2
DeZ PRCZ, 2
DSz M. 2

JmP AG 1 DO AGRIN
LDA 8, TEMP. 2
suB 1.1

ADDZ Q. 3. SZR

suBzZL 1.4

MOVR 1.1%

JER BRTN. 2 ) PETURPH
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CLG:
LIST:

PRERP:

DUMMYENTRIES

. NREL
. ENT CLG. 1 IST
. EXTN PPEFP

JSR RPRERP
JSR GPREFP
PREFR



. TITLE DSKFL
. ENT DSKFL
. NREL

INPUT RRGLIMENTS TN IBLWF (+LISP)

8-255 - 10 BUFFER
IFCN=-1 34 PEAD, 2 WRITE. I SAVE
10==2 3 CHANNEL #
STHD=-3 JSTRAPTING BYTE TN DISK FILF
1ICT=—4 JNUMBER OF PYTES TO PROCESS
IVEC=-5 JADDR OF DATA VECTOR TO PROCESS
IER=-7 1 ERROR FLAG

TEMPORARY DATA STORAGE

D I T T A Sy

PSECT=-10 3 PREVIOLIS SECTOR # OF BLFFER
WFLG=-11 s A~CLEAN, 1-HRS BFFM LIPDATFD BT NOT WMRITTEN
SECTP==-12 3SECTOR # OF CURPENT DATA
DISP=-13 JDISP OF DATA WNRD FROM LOOP COUNTER
WORD=-14 JWORD T STAHRT LOOP 0N
LIM==1% JRORD TO END LOOP ON
CTR=-20
FPTR==21
TPTR=-22
DSKFL: 182 RTYST. 2
STA 3, BRTST. 2
LA 3, IBLIF, 2
LDA @, STHD. 3
NEG 29
com e, 0
LDA 1, MS256, 2
AND 2. 1 3 SECTR#256
INC 8,0
suB 1.0
NEG 8.0
INC 8.0
SYA B, DISP, 3 } SECTR#®2S5-STWD+1
MOVS 1,1
sSTA 1, SECTR. 3 3 CSTHD-1)/2565
supzL 1.1
STAR 1, IER, 2 3 IER=1 IF NO ERROR
suB 9,1
STA 1, WORD. 3 3 1-DISP
LDAR 8, T, 2
LOA 4. IFCN. 2
suRZ B, 1. SNR GO TO €100, 204, 308>, IFCN
JMP D2as 3 IFCN=2
MOV 4. 1.SNC
Ime D100 » IFCN=1
ImP &D30oP 3 IFCN=3
1]
) RERAD
]
D108 : LOR 9. SECTR, 3
LoA 4, PSECT, 2
SuB 2, 1. €NR
J1P D126 ) CURRENT SECTOR
LDA 2, HFL 6, 3
MOV P, R, SNR
JrP D110 ) PPEV SECTOR WRITTEN
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LDAR 1. PSECT, 2

JSR SHRITP 1 WRITE PREV SECTOR
JSR enSacpP
LA 3. IRUF. 2
D119 JSR AREANP
JSR _RDSAGP
LbA 3. IBUF, 2
D12a: LDR 1, ICT, 2
LA B, WORD. 3
ADD 8,1
RDC 2.0
RDD i, @
STR @ LIM 2 3 WORD+ICT-1
LbA 1, TWDSE, 2
sSuRZ4 a, 1, SZC LIM LE 2587
JMpP 25 B } YES
suB 1,9
STA @, ICT, 3 sLIM=-256
STA 4, LIM 3 325
JrP Di4a
D139: suB 2.8
STR 8, ICT, X
D140: LDAR 9, NORD, 3
ADC 1,1
ARDD 1,0 3 WORD-1
MoV 21
ARDD 2.1 3 IBUF 4D
STR 1, FPTR. 3
LA 4, IVEC. 3
RDD a1
LDA 2, DISP. 3
RDD 1,2 3 IVECCA4+DISP)Y
sTA 2, TPTR, 3
LDR 2, UspP
LDA 1,LIM 3
Pl @, 1 3CTR FOR # TIMES THROUGH LOOF
STAR 1, CTR. 2
D159: LR @, BFPTR. 2 ‘
STR 2, @TPTR, 3 3 IVECCI4DISPI=IRUFCIY
152 FPTR. 3
182 TPTR. 3
DSZ CTR. 2
JMP DASe
LOA @, ICT. 2
MOV 8., 8. SNR
JHMP na2a
LDA a,DIcP. 3
MOV B, . SNR
JMP . +3
MOVZL B, 8, SNC
JmP D179 yDISP GT B
LDA 2, LIM. 3
LoA 41, HORDL X
sug 1.0
IHC &,
STA 8, DISP. 3 J LIM-WORDAL
Di68: SUBZL a0
STR @, WORD, 3 54
I1sZ SECTR. 2
JSR READ
JSR BR3P
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[»> - H

D219:

D228

D23a:

D240:

STAH

STA
JSR
D2aa
DSoa
WRITE
READ

WRITE

2 IBUF, 2
@, ICT. 3
1. THOSK, 2
8,1.52C
Dizo

1, LIM. 3
1.0

8, ICT. 3
D140

a, DISF. 3
1, THDSE, 2
1.0

2, DISP, 2
D160

8. SECTR, 3
1, PSECT. 2
a, 1, SNR
BRTN. 2

@, PSECT, 3
1,1

1, WFLG. 3
BRTN, 2

D, SFCTR. 2
1, PSECT. 2
2, 1, SNR
D220

a, HFLG. 3
8. 8, SNR
D213

1, PSECT, 2
RRITE
BDSAOP

3, IRUF, 2
RERD
eBhHsaap

3. IBUF, 2
1, ICT, 3
B, HORD, 3
2.1

2.9

1,0

3, LIM. 3
1, THOSS, 2
B. 1, S2C
[k B

i.@

9, ICT. 2
1, LIM 3
D240

B, 0

0, ICT. 3
2, WORD, 3
1 ’ 1

1,0

JLIM LE 29587
3 VES

3 ICT=255

I DISP+256

3} CURRENT SECTR

3 PREV SECTOR WMRITTEN

s MRITE PREV SECTOR

3 WMORD+ICT—1

JLIM LE 2567
3 YES

s LIM-2568
3 256

) HORD—1
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moY 3.1

RDD a1 ) IBUFC1)
sSTA 1, TPTR, 2
LDA 1. IVEC. 3
ADD e 1
LA 2, DISP. 3 .
ADD 1.2 ) IVECCA+DISPY
sTR 2, FPTP. 2
LDA 2, UsSP
LDA 1,LIM. 3
suBs 9,1 JCTR FOR & TIMES THROLIGH LOOP
STA 4.CTR. 3
D250 LA &, RFPTR, 3
STA 2, BTPTR. 3
182 FPTR. 3
152 TPTR: 3
Dsz CTR. 2
JMpP D252
LeA . B, ICT.Z2
MOV a, &, SNR
JHP p2ea ’
LDR B, DISP, 3
MOV 8. A8, SNR
JMP . +3
MOV ZL B, 8, SNC
JMpP D272
LDA B8, LIMT
LDA 1, HWORD, 3
suB i,0
TNC 2,9
STAR B, DISP. 2 3 LIM=WORDNL
D266: SUBRZL 38,9
STA B, KORD, 3 31
LA 1, SECTR, 3
JSER WRITE JMRITE CURRENT SECTOR
JSR epsaap
LDA X IRUF, 2
1sZ SECTR., 3
JSR FERD i PEAD NEXT SECTOR
JSR ansanp
LA 3. IRUF, 2
LA 8, ICT. 3
LDA 1, TWOSS, 2
sSUBRZ# a, 1., 2C JLIM LE 2587
JHP - b22o I YES
€TA 1. LIM. 2
suB 1.9
STA e, ICT. 3 3 ICT=-2%65
JMP DZaa
D27a: LA 8, DISP, 3
LDA 1, THOSE. 2
RDD i,0
STA B, DISP. 3 s DISP+2%&
JrpP D2En
D286 LDA B, SFCTR. 3
STA 8. PSECT. 3
SLB 8.
STA B, WFLG, 2
JER BPTN. 2
D32A: LDA 3.PSECT. 3
JSR WRITE INRITE PREVIOLIS SECTOR

124



RERAD:

KRITE:

DSao -

DSaa

3. 18UF. 2
2. 8

Q. WFLG, 2
BRTN. 2
RTYST. 2

2, ARTST, 2
3, IBUF. 2
3.0

1. SECTR. 2
2, ONER?7, 2
3 10.3
32

77

BRTER, 3
2, UsP
ERTH. 2
RTST. 2

3. BRTST. 2
3, IBUF, 2
3.0

2, 0NERY7. 2
2 10,3
32

77
BRTER, T
2. UsP
®RTN. 2

2. IBUF, 2
N, IER. 3
2,0

2, WFLG. I
0. SECTR. 3
BRTER, 2

11 BLOCK CLFT BYTED>
JCHANL RT BYTE

JRERD 1 BLOCK

JACL = SECTOR #

14 BLOCK LFT BYTE

3 CHANL RT BYTE

JWRITE 1 BLOCK

1 ZERD WFLG & SECTR T0O
3 INVARLIDATE THE DATA



ENTER :

ENT1:

RDSVP :
INSVP:

INITIALIZE SAVE FILE AND CORE

. TITLE

ENTER

i
ENTER

FDSVF, INSVF

RPTST. 2
3. BPTST. 2
BGCHAP, 2
@RTER, 2

BRTER. 3
1,C1. 2

9, 1. S2FR
ENT1

8. LF. 2

BRTER, 3
BROSVP
BRTER, 2
Q. SVFLN. 2
ROPAVP, 2
@RTER., 2
1, SVFCN- 2
®RLCRP, 2
BRTER, 2
BINSVP
BRTER, 2
@RPTH, 2

126

JCARRIAGE PETURN?

3} NO

)PRINT LINE FEED

) GET THE SAVE FILE NAME TO EXECUTE

JBYTE PTR TO SAVE FILE HAME (AC3 IS LUSP)
s OPEN CHANHEL

3} SAVE CHRAMNEL #
1 ALLOCATE CORE

»INITIALIZE THE SIX SAVE FILES



EXIT:

EXIT2:

EXIT3:

STA

bsZ
Dsz
DsZ
JSR
LA
TR
JSR

EXIT
EXIT1

RPTST. 2
3. BPTET, 2
1. @NDPT. 2
3, 00,2
3.1, S2F
BRTN, 2
BCNT, 2
EXIT®

. 3

3, BNDPT. 2
3, @SAVE, 2
3, BCNT, 2
1, RRTPT, 2
1. 70C, 2
3, BRTPT. 2
CNT. 2
NDPT. 2
SAVE, 2
RTPT, 2
BRTN. 2

32, BSAVE, 2
3. TOC, 2
BRTN. 2

1 GET NEXT STOFE POSTTION

3 SAVE RETUIPN APDRESS
JLDAD ALY WNEITH THE FNDY STATEMENT
JLOAD ACT KWITH THE QC
3} COMPARE

INOT FOUIRL. RETURN

3 DECREMENT COUNTER

JNOT ZEPD, JUMP TOD EXIT3
JCLEAR ACT TO ZERO

ISTORE & TH HNDPT

JSTORE @ TN SAVE

JLOAD ACL WITH FRETURN STATEMEMT
1STORPE PETURN STRATEMENT IHN TOCO
1STORE © IN RTPT

JLORD ACE MITH BEGTNNING PT.
s STORE BEGINNING PT. IM Too
}PROCESSING COMPLETE. RETURN
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3
] EXECUTE QUINT LOCRTED IN OP

_TITLE EXECUTERUINT

. NREL
. TETM 1
. ENT EXONT, PRPAONT
. EXTN BTL
EXONT: 182 RTST, 2
STR 3. RRTST. 2
EX01: LA 3, ASP, 2
MOVL® 3, X, SZC 3 ADDRESS?
JMP EX02 IYES
JSR a3z JEXECUTE STATE FOUTINE
JSR 8RTER, 2
1s2 sP, 2 3 GET NEXT STRTE
JMP EXng
EXQ2: MOVZL 3, X, SZR 3 BRANCH?
JMP EXQ3 3 YES
LDA a8, TRC, 2 3 GET NEXT QUINT
MOV 9.0, SZR
JHP EXn4g
182 ec, 2
JMP EXD4+1
EXQ3: MOVZR 323 ) STRIP OFF B2
STR 3, 5P, 2 3} NEW STARTE POINTER
JMP EXQ1
EX04: STAR 8, 0QC, 2
suB 8,8
STA 8, TRC., 2
LDR 3, BTLP
LDA 8.0.3
STA 8. TEMP, 2 ;# BRERK POINTS
INC 33 3 ADDR BREARK TREBLE
INC 32
LA B8, 0C, 2 JQUINT #
EXQS: LA 1.-1,3 1 BRERK GQWITNT
MOV 1.4, SNR
JMP . +3
SUB 8,1, SNR
JHP EXQS
INC 33
DSz TEMP, 2
JrP EXNOS
. JSR BRTH, 2 3 NOT BRERK POINT
EXRS ; 1s2 STPFL. 2 ) BRERK. POINT
JSR BPRONP, 2
JSR @RTER, 2
JSR 8PTH, 2
PRGNT : 152 RTST. 2
' STAR 3, BRTST, 2
JsR RGTONP, 2
JSR @RTER, 2
LDA a8 n
. SYSTM
. PCHRPR
ISP BRTER, 2 JPRINT 0
LDA &, ARA ) ®
. SYSTM
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EXQ7:

BTLP:

[+ N
RAA :

GRTER. 2
a, 00, 2
BPRPOCP, 2
@RTER. 2
Q. FIVE. 2
a, SAVZ, 2
2 0P, 2
2.8.2
@PROCP, 2
BRTER., 2
oP. 2
Snv:'.! 2
EXQ7
@PRCRP, 2
BRTER, 2
BRTH, 2

2
R/
Fe e

JPRINT QUINT #

3 PRINT QUINT

) DONE 7
INQ
JPRINT CR.,LF
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. EXTD IRLIF. MS2%4, NNFR?, THO%SS. DNPTL, DNPTR. DMNRT2. CR. LF. FF. RELL, FOFM
. EXTD OMRK. ECHT. ETCNT. RLK. CEA. ONF. TN, THRFF. FOLIR. FTVE. STX. HTINE. TFN
. EXTD THLVE, NFLAG, CHKWD, DAL . AST, PLLIS. MINLIS, 1. DR. MM. £0OL_ . BFFRL, SKPTT
. EXTD ERCDE. SFLAG, CHT2, SIGN. X3IT. XaT, X11T. X17T. SAYE1. MM, 1, M. NT. RYPTR

. EXTD FNT2. ECHAR. ROCHK, TAD, PNS, THNDIC. PNTA. RCNT. FONT. CNT1. FFLAG

. EXTD SAVL PDGTIT, TYP. SAVL. PACTM. ECODE. DIGTT. FFERP. CHANL, AP. AC, SP. RTST
. EXTD NDPT, CNT. SAVE. PTPT. NPINL_. OPIDP. NFINDT. NRIDF. NFINY. NP2NL

. EXTD ORP2DP, OP2DE. OP2DX. NP2NT. ORPINL.. OPINF. NFRINE. NPINK. ORINT. FTRMN1

. EXTD FACK1, PRCK2, PACKZ. PACT. PACL. PAC2. PRC2. PACTI. PACTZ, FACTI. M. SAV?
. EXTD PACTL. SAVZI., PACZ. OPDT. OFDL . OFDP. NPNF. NECL. NEC2, DECT. NI T, C147

. EXTD EMSKS, EMSK 4. FMSKR, FMSK2, EMSKKL, SHRT. STAY. NEGHA. SILSH. PERD. r1.00

. EXTD PBNSW-TDC,MPFLG-PPGDF.CHQP{.CHQP?:TFMP-0N§T~P<FHTAF?CT-DNCNT

. EXTD DNST, EDCNHT. EDST. FOONT, FOST. INCHT. IOST. ONCHT. TOPTR. SVFCN

. EXTD ELEVN. SVFLN. MSK'. MSK2. ©71. RSMX. COPFLG. DATAR. RTRN. CERFI_

. EXTD TTOR. CHNIIM. VAL DP. RTMN. RTER. HEKF, SMNMAX. NFNSF. FTFHP. DEL. PHTR. CNTO

. EXTD TEMP2. ALCRP, PRERP, IFCH. IM0. STUN. ICT. INFR. TER. TOSTH. FDSTW, FDSTH

. EXTD NMNCP. NMUCFP - EXQNP, OPRVP. DMETH. FSSTH. ONSTEH. GCHAP, STRFL

. EXTD "SUBTL, ZERR. ADDT, DW1A, MMOV, MTEN, C21, MSK4, MSKR

. EXTN PRTR

. EXTD SBF1, SBF2, SBF 3, DNSTP, RSSTP, RDAEP, PROCP., PRCRF, GTAONP. FRANP, OPLLA, O
. END
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i Eﬁ;l— 8 Iﬁpﬁgﬁgl‘zg.?h arP4n, OPSD. OPED

. EXTNH ORI DS, OF2DS, OPINS, OPI DR, OF2DR. DPIDR
. EXTN FRETPHN. GDNST. GFD'ST, GIOST. ERTRN

. NPEL
OF1D: 182 RTST. 2 ; SAVE RETLUIPN ADDRFESS
STA 3, RRTET. 2 3} SAVE RETLIRN ANDRFSS
LbA OP. 2 © 3LDRD DUTNT POTHTER
LDA 8.2.3 3GET FIRST ARGIMENT
LDA 1.SEF1. 2 1 LOAD SLIBSCRIPT FLAG
MOV 1,1.S2R 1 1S FLRAG = 8
JMP NEIH. i HD
MoV 9,0, SZR JIYES, CHECK IF OPERP. = 8
JMP . +11 3 NOD
LDR 1,4, 3 IYES, LOAD OPCODE

MOVZR 1.1
MOVZR 1.1
MOVZR i-1 -

LA . 8.C31.2 JLORD OPCODE 25
suB 1.0, 52FR ) CHECK IF ERLIAL
JSR BRTER. 2 s HD, ERROR PETURM
JSR BRTN. 2 IYES, NORMAL RPETURPN
Jer BDNETP, 2

JSR BRTER, 2

HOY 1,3

LA 2.0,3 }LDAD AC3 TO ACH
STR 8, SAV1, 2

JSR BRPSSTP. 2

JSR BRTER. 2

£TA @, OP1DP, 2 ; GET BYTE POINTER
MOV 1.3 .

LPA 86,1.3

STA 8, OP1iDT., 2 1 GET TYPE

LA 8,22

STR 8. OP1DL- 2 JGET LENGTH

LA e 32

LDAR 1, MSK4, 2 s LOAD MASK X777
AHD 1.0 1 SAVE RIGHT BYTE
STA @, OP1DX, 2 }GET NO. OF 0OCCUR.
LDPA 9.3, 3

MOVvS a.0a 3 SHAP BYTES

LA 1, MSK3, 2

AND 1.0 i SAVE RIGHT BYTE

MOVZR Q.2
MOVZR 2,0

STR @. DECL. 2 JGET NO. DECIMAL POSTTIONS
JmP BRTN, 2 JPROCESSTNG COMPLETE. FETLURM
NEW1 : 152 sP, 2 3 INCPEMENT STRTE POTNTER
LDR i.5P, 2 1 LOAD STATE PTR.
SLURZR 2.0 JSET BITA
ADD 8,1 1 SET RITO
TR 1, BDP1L 3 STORE IN OF1DFR
LDA 1.D54 s LOARD DILIMMY STATE TRBLE
STA 3.5P, 2 JSTORE IN STRTE PTP.
JSR BRPTHN. 2 s PETLIPH
orP2D: I1s7 RTST. 2 GET NEXT STORE FPOSITION
STA 3, BRTST. 2 3} SAVE RFTLIRN ANDRPFSS
LA 3, 0P, 2 sLaRN RMITHT POTHTFR
LDA @a. 3.3 1 GET SECOHD RPGLUMENT
LPA 1,SEF2, 2 s LOAD SUIRSCRIFT FLAG
MOV 1,14, SZR ) IS FLAG = @
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JMP NEW2 3 NO -

MOV 8. 8, SZR JYES, CHECK IF OPER. = 8
JMP . +11 ) NO
LA 1.1.3 »LOAD OPCODE

MOVZR 1.1
MOVZR 1.1
MOVZR 1.1

LDA 8,031, 2 ; LOAD OPCODE 2%
suB 1,0.52R 3 CHECK YF EndialL
JSR GRTER. 2 JINO. EPROR RETURN
ISR @BRTN, 2 JVES, NORMAL RETURN
JSg @DNSTR, 2
Jsp @RTER, 2
MOV 1,3 :
LOA a.0,3 JLORD AC2 TD ACH
STA 8. SAV2, 2
JSR RRSSTP, 2
JSR GRTER, 2
STA 8. 0P2DP, 2 J GET BYTE POINTER
MOV 1.3
LDA 8.1.3
€TA 2. OP2DT. 2 } GET TYPE
LDA 8.2 3
STA 9. 0P2DL. 2 }GET LENGTH
LA e2 2
LDA 1, MSK4, 2 s LOAD MASK 377
AND 1.9 ) SAVE RIGHT BYTE
STA 8. OP2DX. 2 JGET NO. OF DCCLR
LDA 9,33
MOVS 8.0 ) SHAP BYTES
LDR 1, MSKZ, 2
AND 1.0 1 SAYE RIGHT BYTE
MOVZR 8.8
MOVZR 9.0
STR @, DECZ. 2 JGET NO. DECIMAL POSITIONS
Lm al 4} 3
LbA 1, EDST. 2 3 GET BEGIMHNING OF EDIT TARLE
ADD 1.8 ) ADD DISPLACEMENT
MOVZL a8 }CONVERT TO BYTE POINTER
sTA 8. DP2DE, 2 s GET EDIT PATNTER
JMP @RTN, 2 )PROCESSING COMRLETE, FETLURN
NEWZ : 152 SP, 2 3 INCREMENT STATE PTP
LOR 4,8P, 2 s LOARD STATE PTR
sSUBZR 2,8 1 SET BITA
ADD e 1 1 SET BRITG
STA 1. R@DP2 STOPE IN NP2DP
LDA 1,082 JLOAD DUMMY STATE TARLE
STA 4.8P, 2 ) STOPE IH SP
JSR GRTN, 2 ) FETUFN
OP3D: 152 RTST.2 L GET NEXT STORE POSITION
STR 3. BRTST, 2 3 SAVE PETLIRH ANNRFESS
LDA 2.0P, 2 JLOAD GUINT FOINTFR
LDA 0.4,3 T IGET THIPD ARGLMENT
LDA 1, SRF3, 2 3LOAD SURSCRIPT FLAG
MOV 1.1.SZR
JHp NENT
MOV 8, 8, SZR
JrP . +11
LbA 4.1.3

MOVZR 1.1
MOVZR 1.1
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DS4 -
Ds2:
DsS3:

DP2:
DPX:
oP4D:

1.1

@ 31,2

1, 0. S7F

BRTER, 2

®RTN, 2

BDNSTP, 2

BRPTER, 2

1.3

@ 0.3 JLOAD RCI TO RCH
8, SAVR, 2

BRSSTR, 2

@RTER, 2

@, OP3DP. 2 3 GET BYTE POINTER
1.2 ’

8,1.3 ;

@, OP3DT. 2 ) GET TYPE

8,2.3

8. 0P3DL. 2. 1 GET LENGTH

2,3.3

1. MSK4, 2 1 LOAD MASK 377
1.@ JSAVE RIGHT BYTE
@, OP3DX, 2 s GET HD. OF OCCLUR
8,323

2.0 + SWAP BYTES

1, MSK3., 2

i.8 3 SAVE RIGHT BYTE
0,0

BJ 9

@, DECR, 2 3 GET MO, DECIMAL POSITIONS
@RTN, 2 I PROCESSIMG COMPLETE., FETURN
SP, 2

1,SP. 2

a0

@1

1, BDP3

i,Ds2

1, 5P, 2

BRTHN. 2

oPiDs, —1

oP2ZDS. -1

OP3DS, -1

RTST.2 3 GET NEXT STORE POSITION

2, BRTSET, 2 1 SAVE FETURPH ADDRESS

3, 0P, 2 ) LOAD RUINT POTHTER

1.4. 3 }GET THE THIFN ARGLIMENT
1. 70C, 2 JSTORE YN TEMP QUINT CTR
@RTN, 2 IPPOCESSING COMPLETF. RPETURN
RTIST, 2 1 GET NEXT STOFE POSTION

3. BRTST. 2 3 SAVE FETUPHN RDDRFSS

3, 0P, 2 s LOAD NLITHNT POINTER

a.2.3 3 GET ARGUIMENT 41

@FDSTL

BRTER, 2

1.3

2, 1:3 le HCI TO RCH

3, PNTL. 2

/ONSTR, 2

PRTEFR. 2
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OPED:

FDST1:
10S7T4:

LA
JSR
JSR
TR

LDA
STA

LDA
JoR
JSR

Q. 2.

LA
STR
JmP
IsZ
STA

LDA
JSR
JSR

LpA
JSR
JER

LDA
STA
MOVZL
£TA

GFDST
GIDST

1.3 )

Q2.2
BRSSTP, 2
BRTEF, 2
@, OP1DP, 2
1,32
8.2,3
@, OPADL., 2
3. PNT1, 2
3

@I05T1
BRTER, 2
113

@ 53

@, CHANL., 2
@RTN. 2
RTST. 2
3, BRTST. 2
3.0P, 2

8. 22
BFDST1
GRTER, 2
1.3

82,3
RIOSTL
BRTER., 2
1.3

8.5 3

@, CHANL, 2
33

2, 0PIDP, 2
BRTHN, 2

3 GET

3 GET BYTE POINTER

}GET THE LENGTH

)RPICK=UP CHANNFL NO

}STOARE IN DATA-RASF
IPROCESSTIHG COMPLETE. FPETURN
NEXT STRFE PDSITION
3 SAVE RETURN ADDRESS
JLOAD OUINT POIMTER
JGET FIRST APGLIMENT

)y PICK=-UP CHANNEL NOD
3 STORE IN DATA-PASE

) GET 170 BYTE FOINTER
3 PROCESSING COMPLETE., FETURN
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. TITL GETEDIT
. ENT EDITL
. EXTD GET

. NREL
EDIT1: 1ISZ RTST. 2 3 GEFT NEXT STORE POSITION
STA 3. BRTST. 2 3 SAVE RETLIPH ADDRESS
LbA 1, SHRT, 2 ICHECK TO SFE KHICH FORMAT TH GO TO
MHOVR 1,4.82ZC : NOT SET TEST TO SFE WHICH FORMAT
JMP SHORT JLAST EDIT CODE MBS IN SHORPT FORMAT
LDA X, 0P2DE. 2 JGET EDIT FORMAT
MOVZR 23
STR 3. 0OPDE. 2 3STOPE IN TEMF FIFLD
LDA 2, BOPDE, 2 JGET ENIT FORMAT
MOVL# 3, 3, SNC J TEST TO SEE IF FORPMAT IS LONG OFR SHORT
JMP SHORT JNOT ON SHORT FORMAT
LA 3, BOPDE. 2 JGET EDIT FORMAT
MOV 2.1 IMOVE TO RACL
LDA . B, EMSKL. 2. IGET EDIT MASK IR0
AND | 9.1 3TO GET REPYTION COUNT
STR 1. RCNT. 2 . ISTORE FFRPITIOMN COANNT
LA 1, EMSK2, 2 3 GFT EDIT MASK 74800
RAND 4.3 }TD GET EDIT CODE
LDA 1, NINE. 2 JGET A ELEVYEM
sSTR 1, X447, 2 3 STORE TN COUNTER
MOVR 23 JEHIFT EDIT CODE TO RIGHT MOST POSITION
DSz X11T.2 DECREMENT COLNTER
JMP . -2 ;DO TILL DOMNE
STA 3. ECODE, 2 JSTORE IN EDIT CODE
152 OP2DE, 2
JMP MRTH, 2
SHORT: LDA 3. 0P2DE, 2 3GET EDIT FOPMAT
sTA 3. BYPTR, 2 1 STOPE IN RYTE POINTER
JSr BGET s GET A BYTE ROUTINE
JHP EBRTER. 2
MOV 1.2 JMOVE EDIT FORMAT TO ACR
LoA @, EMSKS, 2 JGET EDIT MASK Z20a
AND 8,1 3TO CHECKE WHAY FORPMAT THIS IS
LpA A, BELL, 2 }GET A SEVEN
STA B, X117, 2 JSTORE TH A COLUNTER
MOVR 1.4 JEHIFT TN PIGHT MOST POSITION
DSz X147, 2 3 DECREMENT COUMNTER
JMmpP . -2
MOVR 4,1,SNC s TEST 7O SEE IT ON
JrpP . +3 S NOT On
182 OP20DE, 2 7 INCREMFNT ERIT FOPMAT BYTE POINTER
JHP EDITL4S 3 GFT NEXT EDIT FnPmAaT
MoV 31 1 GET THE EDIT FOFMAT
LDA a, EMSKZ, 2 }GET ERIT MARZK 7?7
AND 0.1 3TO GET REPITION COLINT
SThA 4, PCNHNT, 2 1STORE IN REFPITION COLNT
1s2 RCNT, 2
LA 1, EMSK4. 2 JGET EDIT MASK 178
AND 1.3 3 TO GET EDIT CODE
LDA 1. THPEF., 2 JGET A THFEE FOR A COLINTER
STA 1, X3T, 2 J ETORE IN COLINTER
MOVR 3.3 JSHIFT FDIT COOF TO RIGHT MOST FOSITION
Dsz X37, 2 1 DECPEMENT COQLUNTER
IMP . -2
STR 3. ECODE, 2 JSTORE TH EDIT CODE
SURZL 1.1 3 GENERATE A NMNF
STR 1, SHRT. 2 1STORFE IN SHORT FORMAT CODE TA PETURN TO HERE
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OP2DE. 2
@RTN. 2

1 RETURN
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GDNST:

GFDST:

GIOST:

GRSST:

GETTRRLES
GDNST. GFDST, GIOST. GRSST

RTST. 2 3 GET NEXT STORE POSITION

3, BRTST, 2 ) SAVE FETURN ADDRESS

)

-]

o1 JMULTIPLY RY FIVE

-]

1,0

1, DNZT, 2 3 LOARD DATA NARME TRELE PTR

3 1 ) GET DATA NAME ENMTRY

ARTN. 2

RTST, 2 ) GET NEXT STORF POSITION

3, BRTST, 2 ) SAVE RETURN ADDRESS

al a

]

e, 1 SMULTIPLY BY FIVE

Q.9

1.0

1, FDST, 2 ;LOAD FD TRABLE PTR

0,1 s GET FD ENTRY

eRrTN, 2

RTST. 2 ) GET NEXT STORE PO=SITION

3, BRTST, 2 1 SAVE RETLIPN ADDRESS

Bl 8

al 0

a1 IMULTIPLY BY SIX

11 9

1, 1057, 2 JLOAD J/0 TRELE PTR

@ 1 JGET 170 ENTRY

®RTN, 2

RTST. 2 ) GET NEXT STORE POSTTION

2, BPTET, 2 ) SAVE PETUIPN ANDRESS

3, RSST, 2 JLOAD RAWM STOPAGE WORPD PTR

23 J CONVERT TO BYTE PTR.

2.0 3 ADD DATA-NAME DISPLACEMENT
. BRTN, 2
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GOTO1 :

GOTD2:

GOTO02:

LDA

suB
STR
JnP

GOTo
GNTO1

RTST. 2 5 GET NEXT STOPE POSITION

2. PRTST. 2
1, SFLAG, 2
1.1, 87ZC
GOT02

1, MPFLG, 2
1,1, S2C
s{n) fak
ARTN, 2

1. MPFLAG, 2
1,14, 82C
BRTN, 2
1.1
1.TRC, 2
E@RTN, 2
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3 SAVE PETUIPN ADDRESS
JLOAD SIZF EFPOR FLAG

3SEE IF SET

JYES

JND, LOAD MATH-PACK FLAG
3SEE IF SET

} YES

3ND

JLORAD IN MATH-PACK FLAG
JCHECK TO SFE IF SET

JYES, DO THE GATO

3 CLEAR AC1

3STORE IM TEMP. QUINT CTR

) PROCESSIMNG COMPLETE, RETLURN



LESS:

GREAT:

EQUAL :

FLGO®B:

ALPHA:

NUMRC :

. FLRAGA:

FLAGT :

CLASS:

. TITL
. ENT

. EXTN
. EXTD
. NREL
182

JHP

STA

IF

ALPHA. NUMRC, LESS, GRERT, EQUAL

PLAT1
GET

RTST. 2
3, BRTET, 2
1, 0NE, 2
1, PACHK. 2
1, 0PFLG, 2
1,4, SZC
FLGO1
FLG2D
RTST, 2
3. @BRTST, 2
1, ThO, 2
1, RACHK, 2

1., OPFLG, 2.

3 GET NEXT STORE POSTTINN

: SAVE FETHLIPN ADDFESS
JLOAD A ONE

ISTORE IT IM ROCHK
JLOARD OPCODE FLARG

) CHECK STATLIS

JON. NLESS

JSET NFLAG TO &

1 GET NXT STOPE FOSITION

» SAYE PETLIRHM ANDRESS
JLOAD A TN

ISTORE IT TN ROCHK
JLOAD OPCODE FLAG

1,1.SZC ; CHECK STATLUS

FiLGal
FLGAD
RTET, 2
3, BRPTST, 2
41, THREE. 2
1. ROCHK, 2
1, 0PFLG. 2
1,4, 82C
FLGA1
FLGO3

1., ONE, 2

4, NFLRAG. 2
BRELAT
1.1

1. NFLAG. 2
BRELAT
RTST. 2
3. BRTST. 2
1, ThO, 2

1, ROCHK., 2
1, OPFLG. 2
1,1, SNC
FLAGA
FLAGL
RTST. 2
3, ®RTST, 2
1., THRFE. 2
1, RACHK, 2
1. 0PFLAG, 2
1.1, SNC
FLAGS
FLAGL

1.1

1. NFLAG, 2
CLRSS

1.1

1, NFLAG. 2
1. 0P1DT. 2
1.1, SZR
HSKPG

4., THFFE, 2
4. CHEMD, 2

)CLERR AC1L TO
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NGREATER
NFLAG TO &

) ON.
3 SET

}GET NEXT STOPE POSITION

3} SAVE RETLIPFHN ADDRESS
JLOAD A THREE

FSTORE IT IM FPOCHK
JLOARD OPCODE FLAG

s CHECK STATUS

3 ON. NEGHIAL

3SET NFLAG TO @
TLOAD A ONE

FSTORE IT IN NFLAG

3} PROCESS FELATIONAL TEST
FERPOD

JSTOPE IT JM NFLAG

IPROCESS FELATIONAL TEST

1 GET NEXT STORE POZITIOMN

3 SAVE PETLIFMN ADDRESS
JLOAD A THO

JSTORE IT IM RACHK
JLOAD OPCODE FLAG
JCHECK STATUS

s 0N, NALPHAR

JSET WHFLAG TO -1

; GET NEXT STOPE POSTITION

} SAVE RETIIRFN ADDRESS
»LOAD A THRFF
JSTOFE IT IN FOCHK
1LOAD OPCODE FLAG
JCHECK STATLUS

JON. NNRIERIC

JSET NFLAG TO -1
JCLERR ACY TD ZEPO
JSTORPE IT TH NFLAG

s PROCESS CLASS TEST

JSTORE IT IN NFLRAG

JLOAD OPFFAND 1 TYPE

JCHECK TYPE <=1 ¢2 OR GREATERD
12 OF GREATER C(NODO

JLEWInY A THRFE

JSTO-E IT IN CHKMD



JLOAD A ONE

LA 41.0NF, 2
STA 1. BTCNT. 2 JSTORE IT IN BTCNT
JmP A2 JJUMP TD AR
HSKPG: LDR 1.0P1DL. 2 ILOAN OFFFAND 1 LENGTH
STR 1. BTCNT. 2 JSTORE IT IN RTCNT
LDA 1, OPIDP. 2 »LOAD OPERAMD 1 RYTE PTR.
STAR 1. PP, 2 I STORE IN NPDP
Al sus 1.1 ICLEARP RC1 TN ZERD
STRA 4. CHKKD. 2 ISTORE 1T IN CHKWD
LA I, 0POP, 2 JLOAD OPER. 41 BYTF PTP
STR 3. BYPTR, 2 1STORE IN BYTE POTNTFR
JSR BGET 1 JUMP TO GET A CHRRACTER
Jme BRTER. 2
LDA 3. MINUS, 2 3 TEST FOR MINUS
SLIB# 2,4, SNR
JIMP AR
LDA 3. PLIIS, 2 JLDAD A PLUIS SIGH
SUB# 3. 1. SNR 3 CHECK IF EQUAL
JHP AB JERUUAL TO PLUS SIGHN
LDA a, Cen, 2 JLOAD AN ASCIT ZERD
LpA 3, C74.2 sLOAD AN ASCTI NINE
ADCZ# 2.4, SNC 1ISKIPS IF > Q
ADCZ# 1,8, SZC JSKIPS IF D OP =@
(o . +2 JNOT EQUIAL TO A DIGIT
JuP INC3 JEOUAL TO A DIGIT
LDA 3. THREE. 2 JLOAD A THREE
LDA 9, ROCHK . 2 3 LOARD PENUUEST CHECK CODE
suB# 3.8, SNR 3 CHECK IF EQUAL
Jip AR 3 EQIJAL
A3: LA 2. BLK, 2
suB# 3,14, SHR
JMP INC2
MOVS 1.3 ) SHAP BYTES OF WORD
MOVL 23 JHMOVE EBIT O INTO CARFY
HOVL 2, 2, ENC I MOVE NEXT BIT TO CARFRY
JMP INC1 JCARRY EQIAL TO @
JMP INC2 3 CARRY EMIAL TOD 1
INCI: 1s2 CHKWD, 2 3 INCREMENHT CHKLID ¢HILL END UIP A )
INCZ: 152 CHKWD. 2 ) INCREMENT CHEWD CHILL END LIP A 2)
INCY: 152 CHKRD, 2 3 INCPEMENT CHIMD ¢lILI. END P A 1)
A2: LoA 3, ROCHK, 2 }LOAD REMIEST CHECK
LA 1. CHKIWD, 2 3 LOAD CHECK WORD
sug 2. 1. SNR 3 CHKEHID = ROCHK
JIMP . *?
AR LDA 3. NFLAG. 2 3 LOAD NFLAG
MOV 2. 3. 52R P CPESLILT OF CHKND-ROCHKY — NFLAG
JER GRTH. 2
s 1.1 JCLERR ACA1 TO ZERD
STH 1. TRC, 2 ISTORE IN TEMP. GIIINT CTR
JMP BRTN, 2
ISz OPDP, 2 ; INFREMENT BYTE POINTER
DSz BTCHT, 2 1 DECPREMENT LENGTH
JmP Al JNOT ECUIAL TO ZERD, GET MEXT CHARARCTER
LDA 4. NFLAG. 2
MOV 4.4.SNR ; TFST TO SEF IF NFLAG IS SET
JSR BRTN. 2 1 HD
sue 1,1 ) YES
sSTA 1.T0C, 2
JSp BRTN, 2
RB: LA 1. 0DPIDT. 2
LoA @, FOUR, 2
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sue 1.9, SZR ; TEST TO SEE IF A SIGN FIELD
JMP RA 3 NO
JMP INCZ

RELAT: PRLAT1

1/ 1



IMINS:

IMINY :

IDIN:
FDIN:
ONIN:

DNIN:

IMMEDIATEZINSERT COMMAND

. TITLE
. NREL
. TXTM
. ENT
1sZ
€TA
JSR
JrP
ISZ
JER
STA
LDA
LDA

. TXT

. TXT

. TXT
. TXT
e

. TXTH
DISPL=?
IDIN
FDIN
DNIN
GNIN
TMMED
THMED
JSR
JSR
JSR

IMINS
e )
THINS, VALDG, NMWCH, NMNCH
RTST, 2
2. BRTST, 2
eHMWCP. 2 3 READ NUMBER
. +3
CERFL, 2
@RTER, 2 JCARP RET
1. YEMP, 2 3 NUMBER
2, CHDCT
1.8, 3 s COMMAND CHARACTER
1,1, SNR ; END OF TRELE?
eRTER. 2 3 VES
8. 1, SNR 1 THIS CHAR?
ENISPL, 3 JNO
23
IMINY ) EXECUTE

: 3 COMMAND CHARACTER & DISPATCH TARLE
217 3 10 FILE FNSERT
Fr 1 FD FILE INSFRT
D/ JDATA NAME FILE INSERT
V-V sQUINT FILE TNSERT
’ 7 3 IMMEDIRTE
s » IMMEDIATE
1

) DISPLACEMENT TO DISPATCH TABLE

EBFREPP, 2
BPRERP, 2
BPPERP, 2

INSERT DATA NRME ENTPY

Ds2
LDA
JSR
JER
STR
LA
sTA
JEP
JMP
JMP
1s2
STAR
DsZ
JHMP
1582
JSR
nez

TEMF, 2
9. TEMP, 2 s DATAR NAME ENTPY -1
BDMSTP. 2
BRTER. 2
1. TEMP., 2 3 STARTING ADDRESS OF ENTRY
1, FOUR, 2
1. TEMP2. 2
@MMNCP, 2 ) READ NUMBER
. +2
DN2
TEMP, 2 v
1. BTEMP, 2
TEMP2, 2
DH1
CEPFL. 2
ePTFR. 2
TEMPZ, 2
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Jmp . 2

JHpP . +3

182 CEPRFL., 2
JSR BRTER, 2
182 TEMP. 2
STA 1. RTEMP. 2
LDA 3. TEMP. 2
Lbﬂ 2.-3,3
LDA 1. ONER7, 2 JIBRING IN A 420
MOVZL 1.1

AND 9. 1., SHNR
JHP BRTN. 2
LDA 0, RSMX, 2
LDA 1, =2, 3
MOVZRE# @, 8.S2C
INC 0.9 ISTART 77 ON LEFT BYTE
STR 8. -4.3 +RAM STORAGE BYTE PTR
RDD 1.8

sTA © B, RSMX, 2 3 NEW MAX
JER BRTN. 2
LDA 1. TEMP, 2
LDA 3, IMONT
INC 33

£TA 1.9, 3

INC 33

€TA 3, TEMP. 2
LA 1, THREE. 2
STA 1, TEMP2. 2
JSR BNMNCP, 2
JHP . +2

JrP IMM2

STA 1. BTEMP., 2
1s2 TEMP. 2
bsz TEMP2, 2
JHP IMMA

JSR BPRERP., 2
DSz TEMP2, 2
ISR BPPERP. 2
£TR 1, BTEMP, 2
LA 3, IMONT
STA 2.0P, 2

LDA 3.1.3

LoA 1.BELL. 2
AND 21

£TA 1, 0PFLG: 2

MOVZR b P 4
MOVZR 23
HOVZRE 3.3

LDA 1, OPDSP. 2

RDD 1.3

LDA 1.€P., 2

STA 1. OP1DE, 2 1 STORE OLD SP
LDA 3.8 3

Lm 11 gl 3

STA 1,SP, 2

JSR BEXONP, 2

JSR RRTER. 2

LDA 1. 0P1DE, 2

STA 1.5P, 2 ) RESTORE OLD SP
Dz o, 2

JHP .+l
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JSR BRTN, 2

THONT: | +1
. BLK >
}
] CHECKS FOR VALID DIGIT
] -
YALDG: IS2 RTST. 2
STAR X, MRTST. 2
LbA 3.C71.2 IASCII &
RDCZ#H X, 8. 82C )
JSR BRTER, 2 JAC® > 8
LDA 2. CED, 2
ADCZ# a. 3. 52C
JSR GRTER. 2 IARCB < ©
JSR @RTN- 2 JRCB DIGIT
J
) READS S5 DIGITS, RACCUMILATES IN ACH
]
NMNCH: ISZ RTST, 2
STA 3, BRTST, 2
JSR EGCHAP ., 2
JSR ERTER, 2
. SYSTEM
. PCHAR
JSR BRTER. 3
JHMP HM1
3
} READS 4 DIGITS, RCCUMILATES IN AC1, EXPECTS RT ADJY ASCII CHAR IW ACA
]
HNMWCH: ISZ RTST. 2
STR 2, BRTST. 2
WML : SuUB 1.3
JSR YARLDG IDIGIT?
JSR HNM3Z 1 ND
MOV e.1
LDA 9,068, 2
SuUB 2.1
LDA 3. FOUR, 2
STA X177, 2
M2 : JSR BGCHRAP, 2 I NEXT DIGIT
JSR NM3
. SYSTH
. PCHAR
JER 2RTER, 3
HOY 3,2
JER YALDG sDIGIT?
ISR HM3 1N

MoVZL 1.3
MOVZL 23

ADDZL 3.1 y %40
LDR 2,060, 2
suR 30 ) BINARY
ADD 0.1 ) ACCLIILATE
psz X177, 2
IMP N2
Jsr ' @GCHRP, 2
JSR HMT
. SYSTEM
. PCHAR
JSp . +1
WMT: LOA 3.c1.2
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SUB# @, 3, SZR ) CARRIARGE

JSR ARTER: 2 3 NO
LDA Q. LF.2

. SYSTEM

. PCHAR

JSR B8RTER, 3

MOV 32
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INSVF :

INITIALIZE SAYE FILES

INSVF

i
THSVF
DSKFL
RTST. 2
3. BRTST. 2
2, IBLF. 2
B, SVFCH, 2
8, I0. 3

Q. a
9. IFCH. 3
8, I0ST, 2
3, STHD. 3

@, I0CNT, 2.

8, 1CT. 3
@, 10ST, 2
Q. IVEC, 3
GDSKFP
GPTEP. 2
3. 1IRLF, 2
B, FDSTHW, 2
@, STHD, T
@, FDONT, 2
@. ICT. 3
@. FDST, 2
@, IVEC, 3
EDSKFP
RRTER, 2
3. IBUF, 2
@, EDSTH. 2
8, STHD, 2
B, EDCNT, 2
8, ICT, 3
2. EDST, 2
8, IVEC, 2
BDSKFP
@RTER, 2
3. 1BUF, 2
@. DNSTH. 2
8. STIWD, 3
Q. DNENT, 2
R ICT. 3
8, DNST, 2
8, IVEC, 3
BDSKFP
GRTEP, 2
31 IEUFJ ?
8. RSSTH, 2
Q. STID, 3
Q. RSCNT. 2
Q. 10T, 2
8. RSST. 2
8. TVEC, 2
BOSKFP
BRTEPR. 2
3. IBUF, 2
B. ONSTH, 2
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STAR @, STHD. 2

LDA @, ONCNT. 2
STA 8. 1T, 3
LA B8, ONST. 2
sTA 9. IVEC. 3
JSR BLSKFP
JSR BRTER, 2
JER @RTHN, 2

DSKFP: DSKFL
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. TITL
. ENT

152
STA

LA

STA

STR
JSR
Is2
STA
LDAR

LbA
RAND
STA

STA
JSR

LEVEL
AG1, AG2

RTST. 2

3, BRTST, 2
1, OP1DT, 2
1.3

a, PRMSK, 2
Q.1

1. 0P1IDT, 2
3! 3

a3

2, 0P1LV. 2
BRPTN. 2
RTST. 2

2, BRTST. 2
1. 0P2DT. 2
1) 3

8. RBMSK, 2

a1

1, OP2DT, 2
23

2.3

3. 0P2LY. 2
BRTN, 2

148

1 GET DATA TYPE

1 GET MASK

nF IMM

1 SAVE RIGHT BYTE

i SHAP BYTES
} SAVE RIGHT BYTE

} STORE




SFLDP:

LDPK4 :

LDPK2:

LDPKZ:

PRKIT:

-TITL
. ENT
. EXTD
. NREL
SURZL
STR
LDA

STA

LDA
STA
LDA
STA

STA
LDbA
STR
LDR
STA
1sZ
STR

LORDPACK

LDOPK1, L.DPK2, LDPKX, SFLDP

GET., PUT

1.1

1. SAV, 2
1. PACKL. 2
1. PACTL. 2
1.0PIDT. 2
1, 0PDT, 2
1, 0P1DL. 2
1. 0PDL, 2
1. OP1DP. 2
1, OPDP, 2
1,DEC1.2
1. 0PDE. 2
PAKIT

1. PRCK2, 2
1. PACTL., 2

1.0P2DT, 2

1. 0PDT. 2
1. 0P2DL. 2
1, 0OPDL., 2
1. OPZDP, 2
1. 0PDP, 2
1.DEC2. 2
1, OPDE., 2
PRKIT

1. PACKZ2. 2
1,PRCTL. 2
1. 0P3DT, 2
1. OPDT. 2
1. 0P2DL, 2
1.0PDL. 2
1, OP2DP. 2
1. OFDP, 2
1. DECZR. 2
1, OPDE, 2
RTST. 2

3, BRTST. 2
3, OPDT, 2
a.a

2, 8. SNR
CoOMP

2. TEN. 2
B, N, 2

1, PACTL. 2
1. PACZ, 2
BZERA, 2
BRTER. 2
8, 0PDL. 2
. MM, 2

1. FOUR, 2
1,N. 2

1, PRCY. 2
1. PRCZ, 2
BZERRAR, 2
®RTEF. 2
X, OPDP, 2
X, BYRPTR. 2
®GET

JINITILIZE LORDPACK ROUTINE
1 FOR PARCKZ1

JINITILIZE LOARDPACK ROUTINE
3 FOR PREK2

JINITILIZE LORDPACK ROUTINE
s FOR OPERAND THREE

3 GET NEXT STORE FPOSITION

3 SAVE RETLUSN ADDRESS
JGET ARGLIMENT 1 TYFE
3 GENERATE A ZERPN
JCHECK TO SFF IF EQUARL TO ZERO
JYES A COMP TO COMP
JGET A TEN
JSTORE IN N
) ZERO-0UT PRCK4
3NO, ZEFD OUT PRC1
3 GET LENGTH OF FIRST ARGUMENT
JISTORE TH M

1 GET BYTE POINTFR
ISTORF IH BYTE POINTEP
}GET Z BYTE
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EXIT1:

JSR
LDA

182
IsZ
182
STA
D&Z
DsZ
Ds2Z
LDA
€TA
LDA
STR

TR

@RTFR. 2

. MSK2, 2 1 GET. MRSK 417

0,1 JSAVE CHAR DNESTROY ACTT
PRCT. 2 JTO GET PROPFRP POSITINN
PRCT. 2 JFOR STORING OF CHARFACTER
PACT. 2

1, ®PRCT. 2 1 STORE THE CHRRACTER
PACT. 2 1 DECRFMENT RECFIVING
PRCT. 2 JFIFLLD T GET THE

PRCT. 2 JBEGINNING OF IT

a. PACY, 2 3 GET REGINNTNG OF TEMP

Q. PRC1. 2 » INITILIZE

@. PRCTL. 2 1 THESE FOR THE RDD ROUTINE
8, PRC2, 2

a, PACK2., 2

8. PACR. 2

®ADDT, 2

GRTER. 2

1., PRCKZR, 2

1.PRC1, 2

1. PACTL. 2

1., PRCZ2, 2

eMMOV, 2 B

@RTER., 2

MM, 2

. +2 JNOT EGQLIAL TO ZERD

EXIT1 TEQUARL TO ZERD

@MTEN. 2

@RTER. 2

OFDP. 2

AR

1, SRV, 2

1,1, S2C » TEST TO SEE IF SET

MHAY ISET

9. DPDE. 2 JGET DECIMAL PTR

1.1 I CLEAR AC1

1, 8. SNR 3 TEST TO SEE IF ZEPO
BRTN. 2 3 YES PETURM

1, TEN. 2 JND SET N TO EIGHT

i, N, 2

a, MM, 2 JSET M TO NUMBER OF DEC POS.
epvia, 2

@RTER, 2

MM. 2 »DECREMENT DECIMAL POINT
EXITi+7 ;DO AGATH TILL ZERPOD
BRTN. 2 3 RETURN

1,FIVE, 2 1 GET A FIVE

1, N. 2 »STORE IN H

1. MM 2 S INITILIZE A COUNTER

1.PACTL. 2 3 ZERO OUT RECEIVING PRCK AREA
1. PACZ. 2

®ZEPA. 2

@GRTER, 2

1. PRCTL., 2 31 GET RECEIVING PARCK FIELD
@. OPDE, 2 3GET DECIMRL POSITION
@.m, SHR ; CHECK TO SFE IT EAUAL TO ZERD
. +3 »¥YES

al 1

1.PARC1, 2 JSTORE THE ADDRESS IN PARC1
PAC1, 2

. +2
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MMAY :

1.PRAC1. 2
e, OPDP, 2
o0

2, OPPP, 2
@, anPNP,
8. BPACH.,
OPDL. 2

. *+2
SRPTN. 2
OPDP., 2
PRC1, 2
MM, 2
.=-10
@RTN. 2
1,1

1, SAV, 2

JGET BYTE PAQINTER
) CHANGE TO WORPD POTNTFR
1 STORPE BRACK OLIT
2 JGET FIRPST BINARY WORPD
2 JSTORF IT
1 DECREMENT LENGTH
3 NOT ZERO
3 ZERD
3 GET NEXT WORD
3 GET NEXT STOFRE POSITION
3 DECFEMENT COUNTER
y)DO TILL ZERO
JIPETURN TO INTERPUTER

1. PACTL, 2

1.PRC1, 2
a8, FoUR, 2
8. N 2
1.8

@, PAC2, 2
MOV, 2
@RTER. 2
1. PRCTL.
1,PRCZ, 2
@ZERA, 2
BRTER, 2
BRTN. 2

2
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L TITL MATHMOVE
. ENT MOVA. HEFE. M3TO1, M2TO2

NP
JCALL TO THIS POUTINE IS (N. PAC1.PAC2)
M3ITO1: LDA 1. TEN. 2 : GET A TEN FOR THE NIMRER OF WORD TO BE MOVED
SThR 1,NT.2 L INITILIZE R COUMNTEPR
LoH 1, PACKZ3. 2 3 GET PECEIVING PRCK ARERA
sTR 1, PACL, 2 }STORE IMN PAC1, 2
LOn 1.PACK1.2
sTR 1. PAC2, 2
Jme HEFE
M2T03: LDA 1, TEN. 2 3 TO INITILIZE A COUNTER WITH A TEN
STR 1, NT. 2
LbA 1, PARCK2. 2 JMOVE FACKZ TO PRCKZX
STA i,PAC1. 2
LoR 1. PACK3, 2
STA 1.PRC2, 2
JrP HERE
MOVA: 1sz RTST, 2 GET NEXT STORPE POSITION
STA 2, BRTST. 2 1 SAVE RETLIPMN ADDRESS
LDA 3N 2 JGET NUMRER OF WORDS LONG
STR 2. NT. 2 JSTORE IN A COUNTER
JMP . +3
HERE : I1sZ RTET, 2 JGET HEXT STOPE POSITION
STA 2, BRTST. 2 3 SAVE PETLIFM RDDRESS
LDR 1,@PACL. 2 JGET . IRST ARGLIMENT TO BE MOVED
STAR 1, BPAC2, 2 JAND STORE IT IN RECEIVING FIELD
182 PRCL, 2 JGET NEXT WORPD
152 PRC2. 2 JGET MNEXT STORE FPOSITION
DSz NT. 2
JMP HERE+2 3 NOT ZERO GO TO HERE
JHP @RTH, 2 ) RETURN
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MATHP :

INC3:
INC2:
INC1:

ARGYL :
ARG2:
CPRRE :

.TITL
. EXTN
. NREL
sua

-STA

JSR
JSR
JsR

JSR
JSR
LDA
£TA
LbA

bsz
JMP
JrP
1sZ
IrP
LDA

JHP
IsZ
1sZ
1s2
LDA
LDA

JMP
LbA

JmP
suB
STA

LbA

JHP
JHP
LDPKL
LDPK2
SURPK

MATHPACKIF

MATHP

LDPK4., LDPK2, SUBPK

1.4

1, CHKKWD., 2
BARGL
@RTER. 2
BARG2
BRTER, 2
BCPARRE
®RTER, 2
1, TEM. 2
4, X47, 2
1, BPRCY, 2
1.1, SZR

1, @PAC3, 2
1,1, 52C
INC2

INC3
CHKID, 2
CHKND. 2
CHKID, 2
2, POCHK, 2
1. CHEWD, 2
3.1, SNR
C13+3

1. NFLAG. 2
1,1, S2R
B4

1.1

1, y0C, 2
eRTN, 2

1. NFLAG, 2
1,1,SZR
cis
ARTN, 2
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ICLEAR AC1 TO ZERD
JSTORE IN CHECK WORD

;LOAD AN EIGHT
JSTORE IN TEMP. CNTR
JLOAD HORD FROM PRCZ
JCHECK. IF ZERD
I NOT ZERD
3 ZERO. DECREMENT COUNTER
JNOT ZEFPD
3 ZERO {RARGL = ARG2)
3 GET MNEXT WORD
3 DO NEXT WORD
ILOADN FIRST WORD OF ANSHER
1 SHIFT BITS INTD CARRY
JYES CARG1 > ARG2Y
3 NO CARGL < ARPGZ)
3 INCREMENT CHKND ¢ILL END LP X
3 INCPEENT CHKMD cWILL END P 2)
3 INCREMANT CHKMD ¢WILL END UF 1)
JLOAD REMIUEST CHECK
1 LOAD CHECK WORD
1 CHKMD — ROCHK
JRESIILT = ZERO
3 LOAD NOT FLAG
JSEE IF FLPAG IS SET
sFLAG 1S SET
3CLERP RACH
1 CLEAR TRC
J RETURN. BAD COMPRRPE
1 LOAD NOT FLRAG
JSEE IF FLAG IS SET
JFLRG IS SET
JRETURN, GOOD COMPARE



PT:

PT2:

P
LDA

MOVE :
VAL ID. TYPEY. SETED- EDITT
GET. PUT
MOVE, BL. RRB
RTST.2 GET NEXT STORE POSTTION
2, BRTST. 2 ) SAVE RETUPN RDDRESS
2, 0P10FP. 2 ) GET OP1 BYTE PTF
2. PNTL. 2 ISTORE IMN PNTL
3. 0PI, 2 I GET LENGTH FOR DP1
3. 0P2DFP. 2 1GET RAW DATA B8YTE PTR FOR OP2
3. PNT2. 2 }STORE IN PNTZ
3-0P2DL. 2 JGET LEMGTH OF RECEIVING FIELD
I, CNT2, 2 ;s STORPE TN CNTZ2
B VALD G0 TO VALIDITY ROUTINE
BRTER., 2
2,8 JCLERR ACH
9, EFLAG, 2
BYPYE ;GD TO VALID TYPE POUTINE
BRTER. 2
4, EFLAG, 2 3GET EDIT FLAG

1,4,82C ;CHECK TO €EE IF SET
@ SETD ;JMP T SET EDIT ROUTIME

3, PNTB, 2 }GET BYTE POQIMNTER

2, 3.SNR ; TEST TO SEE IF FRAL TO ZERO
PT1 FNQIMP TO PTA

1.Ce08., 2 3YES LOAD IN ASCI1 ZERD
3.PNT2. 2 JLoAD IN BYTE FTR

2L BYPTR: 2 s STORE IN BYTE PNINTER
BFPUT 360 TO STORE ROUTINME
BRTER, 2

PNT2Z2. 2 3 ISZ STORE BYTE PTR

CHT@a, 2 i DECREMENT CNT1

. +F 1 HOT ZERD

CNT2. 2

. +2

BRTH, 2

1,1 i CLEAR AC1

3, PNTO, 2 ) CLERR ZFPD FLAG BYTE POINTER
PT1 JCNTL IS ZERO

CNT2, 2 3 DECREMENT CNT2

PT 3 HOT ZERO

BRTH, 2 s ZEPD RUN TIME EPROR

3, PHNT4, 2 } GET BYTE PTR SENDING FIELD
2, BYPTR. 2 :STORE N BYTE FPOINTER
BGET GO TO GET AR BYTE ROUTIHE
BRTER, 2

3. PNT2, 2 JLOAD TN RECFIVING BYTE PTP
3, BYPTR, 2 FSTORE IN BYTE POINTER
BPUT

BRTER., 2

FNT1. 2

PNT2, 2

CHNT1. 2 +DSZ LENGTH OF1

. +2

PT2 JCHECK FOR PHT1 # @
CHNTZ2. 2 1 DSZ LENGTH OP2

PT1

BRTH, 2 }JIMP RPUN TIME ERFOR

CNT2. 2

154




JMP . +2 .
JMP @RTN, 2 JHPRPETURN TO TINTERPPRETER

LbA 1. 0PADT. 2 3 GET TYPE
LDR 8, RELL, 2 3}GET R SEVEN
SUBRH 1. 0, SNR
JmP AB -
LA - 8, SIX, 2
sSUB# 4.@, SNR
JHMP AR 3} ZERD FILL
LDA 1, INDIC, 2 3 GET ITHNDICATOR
LDR 8, FouP, 2 JGET A FOUIR FOR A TFST
suBZ 1, @. SNC JTEST TA SFE IF TNDICRTOR IS # = 4
JMP AR JNUMERIC FILL WITH ZERQS
RO LR 1. BLK, 2 »BLANK FILL
LDA 3, PNT2, 2 3 GET BYTE PTR FNR SFCOND OPERPAND
STR 2, BYPTR, 2 JSTORE IN BYTE POINTER
JSR BPUT 3 STORE BLANK
JMP @RTER, 2
1s2 TOPNT2, 2
DSz CNT2, 2 3 DSZ COUNT TWO
JHP .=
JMP GRTN. 2 ; EXIT RPOUTINE
AAB: bsZ CNT2, 2
JMP . +2
JMP B1 3 TOTAL LENGTH MENT TD ZERO GET END OF EDIT CODE
RA: LDA 1,084, 2
LDR 3. PNT2. 2 3 ZERO FILL BYTE PTR FOR Z2ND 0P
STR I, BYPTR, 2 3 STORE EYTE POINTER
JSR ePuUT » STORE ZERO FILL
JMP BRTER, 2
182 PNT2. 2
bsSz CHT2, 2 »DSZ COUNT THIO
JHP RA
JHP GRTH, 2

.VALD: WVALID

. SETD: SETED
. EDIT: EDITT

155



s PENTIFICATION D!V!:Inﬂ
eaa-e FOGRAM=TN.
BOARGA FNVIFNHNMENT DIVISIOH
BRRR7A CONFIGURATINN SECTION
BARBRA SOIIPCE=COMPUTER
203394 LUHNIVAC=11Aa8
BOARA OB JECT-COMPUTER
eaRRs1a LINIVAC=-1108
@32a8283 INPUT=DUTPLIT SECTION
RGA93I8 FILE-CONTROL
22942 SELECY COBIN ASSIGN $CDR
SELECT PDIV  RASSIGH WKF
SELECT MINIZ RSSIGHN COBIN
SELECT LETF RSSIGN X2
SELECT PRNF RSEIGN PRINTER
0ATA DIVISION
FILE SECTION
e8B%3a FD CORIN
208329 LAREL RECORDS OMITTED
BB1RAB*SIZRE IS 1"
8919018 81 SOR
021428 B2 FILLER PIC QUBEC
991022 a2 CONT PIC x
221240 82 PRARPRARG
ga1i05a a3 PARRA PIC Xxz4<
001653 B3 INSTR
901278 24 IHEAR PIC Xuz2<
painso 84 FILLER PIC Xx2L
2a199a a4 INSR PIC XxeL
281108 B2 DATA4 PIC W
801118 82  IGN-1 PIC XHed
8911206 a8z COobF
G113 282 DATA=2 PIC Xuel
pD14149 a3 DATAZ PIC Xued
221154 a2 ODATAR4 PIC XxEL
poi11€0 B2 DATARS PIC XUEC
9231179 82 DATARS PIC X
eaiisa 83 DATA7? PIC Wisd
ea115p 22 STEND PIC %
82 PFILL PIC Xzl
291218 FD MINIZ
RECORD e {-]
LRABEL RECORD OMITTED
BR1230%SIZE IS 89
901249 31 MINT
901259 a2 MIRSM PIC XxXz0C
FD FPDIV
RECORD 23
LRBEL RECORD OMITTED
21 POUTS PIC XA23<
FD LITF
RECORD €A
LRBEL RECORD OMITTED
01 LITR PIC HLEDC
FD PRNF
RECORD 86
LAREL RECORD OMITTED
81 PRNR
82 PRR PIC jore 1e
82 FILLER PIC xXu28
82 PRR PIC Xxead
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. paanA1n
. BRADAZOA

. BAADDTOA
. BROAARAR
. BRAAAAAR

209010860

. BAAN] TAA

a0l ~ia
QB2 7AR
R2ABOY] Sao

. 9909104

2aaaZana

. BaRA2180
. BRARA2200
. BDRAA2ZIA0
. BABA2IAA
. BRaa250a
. QPRA2caA
. BOOA27AN
. BROa2200
. PBGAZ%aA
. DAGAZBHS
. BRB3I100
. BAAAZT 200
. BRRA3IAN
. BOAz400
. BRSO

Bon34400
. PRABALSAA
. PORD4 LA

f20n4700
BOOG4ALAR

. PODBY2AA

22BATAAA
faaas1na

. danaszaA
. BOAATIAN

fADAsnOa
fRanSsan

. BBAAT7AA
. BRABASLAR
. BRAASAAA
. BOAaLAND
. BRAADS1 00



Q21278 WORKING-STDOPAGE SECTION

7?7 DEFG
921280 77 FLONG

77 BKLOC

77 CORLC
P21320+S1ZE IS
991318 281 DNORD

201320 82 IDLBL
891339 82 ADR
P81340 a2 IDPIC
82 IDLNG
PB1ZEd 82 IDDEC
Ba1378 82 PAK
eei3ea a2 SYGH
2281392 82 USGE
o149 B2 SINC
801410 a2 oCcP
201420 82 FDR
901429 B2 ' VLR

PB1440+SIZE IS
891450 @1 PWORD
82 CSEQ
82 FLOP
82 RTHOL
82 PBDVY
83 FRST1
83 SECD1
83 LAST1
BA1558%SIZE IS
081570 @1 EDITT
e2 EDT
93 FILLER
83 BB
83 AA
BO1620%SIZE IS
001626 81 JMPTA
82 JMPTR
83 JMPSQ
83 JMPNRA
BR1EEBXRSIZE IS
821670 21 TRBR1

ez T1i
wSIZE IS
2817418 81 TABR2
02 FILLER
881730 82 TR
ez 72

PBFL7So%SIZE 1S
82170 61 TAB3
831770 ez T2
BR17RORSIZE 1S
821732 81  ONET
82 ONEDE
801810 83 NA
83 FILLER
e3 IPICT
83 IDLN
21840 a3 FILLEP
B21850+SIZE IS
8918£83 1  IGN-2
RA187A 82 CoL-1

PIC a
PIC X
PIC aKS<
PIC SUSC
26

PIC M*S<C
PIC axsS<
PIC X
PIC ax4c
PIC ax2<
PIC Q
PIC o)
PIC b
PIC a
PIC 8
PIC axzL
PIC ax3C
23

PIC Qx4
PIC Q
PIC [H2C
PIC X¥S<
FIC XHSC
PIC XYS<
3229
OCCLURS

PIC K%2183<C
PIC XHAC
PIC X%EC
2000
OCCURS

PIC axs<
PIC Xr5<C
[

PIC b
119

PIC Xx41.<
PIC Xuel
3

PIC X
676

OCCURS

PIC XZSC
PIC X%S<
PIC X
PIC QX
PIC XZ12<
s

PIC b
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VALLE ZEPD

VALUE ZEPO
VALUE ©

2e TIMES

258

OCCURS 62 TIMES
QCCURS ie

OCCURS 13 TIMES

Sa TIMES

. DAARE200
. BAARSTAA
. BRARAL4AR
. PABASTAA
. PBARESOA

PAMRETOA

. RRARASLAN
. BRARSSOA
. BPAATAAO
. 2B0A7100
. BARA720A
. @22A7IAA
.. DRRDT7LON0
. AO2A7TAA
. PADB7EAR
. BOBB7T7TON
. BARATSO0
. BBABR7I00
. BBRARDOO

eaans1 009

. BROGRZON
. BRRASINA
. B23as403
. BRA2A2SNA
. DORABELHN
. PDAART7AA
. BABBR2AN
. egaazana

AN

. BABRILNA
. BARRAZAR
. BAOB3ATAA
. BBRQK/40A
. PBRAA[TAG

22333500

. BABAI7THA
. BBRAARLAA
. BAABISGO
. eQR1A500

161 A0

. BRaLaz0a
. BRA1LA3IAA

B3 AdA0n

. 001 ATOR
. PR ACAn
. @8A1a7AR
. BaalLaRan

ROR1ANOA

. BRA11ANA
. 1410695

@an11zan

. P11
. eAgi1d4an
. BRAL ] SoN
. 82a1L1son
. BBO117a0
. QRAL1RAA
. BBaB1 3 ana

20212830

. 80212140
. BOA12200



221889
ealesa
o1 %0a

@219216+SIZE IS

01928 @1 PPNAM

as193a
0012340

QB195%SIZE IS

82 CoL=-2
a2 CcoL-3
@2 FILLER
a2z  PPLCOD
82 PPNO

2198 &1 VHAM

081978

BR199AxSIZE IS

a2
82

TST
LITCN

222090 01 SUBSt

esza1a
282020
PB32aza
822042
222059

er2119
202120
902130
902140
82159
BR21En
Bazi7a
eaz129
eaz122
821519

21

91

o1

ez Ssuc
a3z <1

83 s2

ez s3
82 FOFLG
82 ' suer
82 SBS
o2 sSuez
82 OCLM
82 suB
82 SUA
82 FLGHX
B2 LEVL
82 FoOcCC
az GF
a2 UF
a2 SF
8z Gz
8z G2

ez G4

B2 <EQ
82 THU
B2 G5
82 Gs

ez G7

82 G=8
82 G=R

B2 CGS
B2 CGs
82 CG7
82 CG3
2 LGS
22 QDFLG
82 SUFLG
10TB1

82 107B2
83 PRELF
83 KEYN
83 FNAM
83 DTYFE
83  DFHAM
JP2T

B2 JSR2
asus

a2 Xv¥zZs

PIC X
PIC X
PIC  XX3C
4

PIC X
PIC  QxX3C
4

PIC X
PIC  9¥4¢ VRLUE ZERO
34

PIC @9
PIC 9
PIC 9
PIC @
PIC  a%4al
PIC  8%4<¢
PIC ax4c
PIC  Q¥4d
PIC  SXZ4<¢
PIC  9x4C
PIC Q
PIC  8s¥2c¢
PIC  ax2<
PIC  a¥x2<
PIC 9
PIC a
PIC ax2s
PIC  axz2<
PIC  Qx2<
PIC  Qus<
PIC  ax4a<
PIC ax2<
PIC aux2<
PIC 9x2<¢
PIC  &x2c
PIC  8%2¢
PIC  ax4c
PIC  Sx4<
PIC  a¥4<
FIC  axd4c
PIC  ax4<
PIC 9
PIC @
OCCLURS 15 TIMES
PIC  8%3C
PIC  Xus<
PIC  MySC
PIC  X¥S<
PIC  XxS<
PIC 9%5¢ OCCURS 400
PIC  X2S@8< OCCURS 3

@32209 PROCEDUPE DIVISION
VA2 21 O3 shesk s shuabe s s s b 3 i b s b e i b o 0 ot e e e ol b e ot e e b o o o b ot e b e ot e o e e s o s ot o e o e e o e ko e ol ok ok ook A Y T 2 20V

©A222aw

OPENS THE INPUT AND OUTFUT FILES
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. PAA123004
. 9ARL 2400
. 92612504

@801 2500
. 8012740
. BRo1 2e0A
. @aay123ana

] IRGa
. BRaLT140
. BBA13Z0N
. 88913364

P81 3480
. BOA13ISAA
. BRA1350A
. BPALI7ED
. BRAL G
. BB913aR0
. B8B14800
. PA] 4460
. BRA14200
. BRRL4TA0
. BRBL 4400
. @01 4500
. BAG14£00
. BRR1473A
. Bagi4n00
. DAL 4900
. B84 500a
. BOR15160
. BAB1 5200
. BAB1ISTOO
. BRA1 5400
. BAAL 5SSO0
. DRG] TE00
. BBR1S7N0
R . R o]
. @01 S3GA
. PO EA00
. BORLE1 A
. BBRLEZRD
. BAB1LS3O0
. 0P E400
. BRA E5OM
. BRALEERO
. 8Ot E7AN
. BOQ1ESHA
. BBa1FQan
. Bl 7ana
. BAR1 7100
. 8AR1 7200
. 817300

L. BRe1740:

. B3 7509
. B@B1 7500
. 88017700
. BRa17e09
. BRO17SAA
. B0R1e9860

. Ba0iel1an

. @9R128300



BB22 4 btk sk L] e o e o . wkk i DIAAT1 S4Q0

802250 A . B0 2503
oazz2en OPEN ITNPUT CORIN . oA RS0A
82270 OPEN OUTPUIT MINIZ . BAQIR7AA .
OPEN OUTFUT PRNF . BAOLIRAGA

OPEN DUTPLUT LITF . . PO RADA

902300 MOVE SPACE TO MINT . B2 20AA
MOVE ZEFO TO CSEQ . BRAL QL 00
09231e**t**t**‘****m**t****m**nm***mw****mwmmwwm*t#*tn***ammmt**t*m*mmuinnniqonn
PA23I 20 MAITH CONTROL FOR WHOLE PROGPAM eaa1araa
(DHEI2 T2 TR v vhe b s e 3 e s s abe s o s e o o e b o e e 1 i 3¢ o o i i K e o o o o o o b b e e i e i o S b b o o b o ek b Y 1] 1L AV
dA2340 CONTRL . PRl S5SAA
Pe23%3 PERFORM FPDCOR THRLE  CORDY . PAn) Ss0a
IF PARAG ERUAL RIDENTIFICATION DA e0a1970a

882270 PERFORM IDDIV THRLE  TDXIT . 8861 22a0
IF FPRARAG EQIIRL RENVIRONMENT DIVIA 8021 alaa

202333 PERFORM ASSGHN THRID ASKIT . BAB2Z2AQND
02400 IF PARPAG ENIIRL. BFILE SECTION L @Ba201A9
282410 PERFORM DONOIW THRL  DDXIT . BABZA200
IF PRRAG ENLIAL @PPOCEDURE DIVISIO B8AR233TA0

292420 PERFORM PEOC  THRU PRXIT . BRA2A404
882448 GO TO CONTRL . BAAZATHS
» & b 4o ¢ o e 04 3¢ o 2 3 Wk e e el »BAA2ARAA
BB32450% IDENTIFICATION DIVISION PDNTPDL BRG2A7OR
BB 7 O st koo sk S v o b s b o 3 s sk b b s 3 o ok o 0ol 4 b 4o e s e e v 3 $OR AR TR0
@82420 IDDIV . RRRAZAZNA
MOVE R 18 TO MIASHM : . BOAZ21A09

202500 PERFDRM WRIT THRU WRXIT . 0ER21160
1IDLOP . BBB21208
PERFORM ROCOR THRL CORDX . BAR213I00

IF | PARAG EMUAL AENYIRONMENT DIVIA BB3G21 400

GO TO IDXIT . BRAZ1500

IF PRFAG NOT EQLIAL RPROGRAM=ID. @ B8a21s00

GO 7O IDLOP . BD21700

PB2518 IF DATA1L FRUAL SPACE 922212030
232528 PERFORM RDCOB THRU  COPDX 208621900
Ba2530 MOVE INSTR TD MIASH 2022000
PB82540 PERFORM HRIT THRLI WRXIT 2R 2210a
2025538 GO TO IDKIT . BRAZ2200
BB2560 MOVE DRTAL TO MIASH . BBRA22304
082570 PERFORM WRIT THRU KRXIT . BAA22400
282528 IDXIT , BRA22S0a
Ba25%a EXIT . BARAZ2E00
OB215OUF 8k sk sk ook ) Aok S o s s e o e o ol e o e o 1 o b o o 4 bobkok BRI 2 7OA
82251 8k ENVIRPONMENT DIVISION CONTFROL BaazzZean
D215 2 £ vk sk vk b ot o b b b e b o b b o s s e o ol e s o o o e ol ae ol el b s s o e s s o el QA28
8B2538 ASSGH . pRAZTAON
MOVE & 28 TO MIASM . PRAZTIAA

882650 PERFORM WRIT THRU WRXIT . B2Aa23200
MOVE SPACE TO I10TR1 . BOA23ITAA

MOVE ZERO TO SR . BAN2ZT400

RASSGA . BRAZISAR
PERFORM RDVCOR THRILI CORNDX . BRAZ3ED0A

IF PARAG EQUAL AFILE-CONTROL. ® PaR23I700

GO TO ASSGL . BRA2R2O0

IF THSTR EQURL RDEBUGGING L] 8aR23Ia203

MOVE 1 TO DEFG . BRR24000

G0 TO RSSGO . 88324100

BB2650 ASSGL . PAGZ4200
BA2670 PEPFUPM PDOCOR THRU  CORDX . PAR24T0RA
IF INSTR EQuiAl, ®SEFLECT [ ] 8024402
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ADD 1 ‘YO suB 223024%2Q
GO TO SELG . BAaA24asa
IF INSTR ERUAL RORGANIZATIONG QAN24700
GO YO ORASG . @BA24R00
IF INSTR EQURL AACCESS BRA24303
GO TO RCARSG . BDD2TANA
IF PARA EOQOUAL ADATARR 22225102
MOVE ZERD TD sug 2225204
GO TO ASPRT . BRA25TI0A
SELG . BBRA2S40A
MOVE ZEFD TO PELF XSUR<S . BRA2STON
MOVE DRTAL TO FNAM XSRS . BOR2SEON
MOVE DATA3 TO DTYPE XSURC . BOA25700

MOVE SPACE TO DFNAM XSURC .
IF DRTR4 NOT EQURL SPACE 2225202
MOVE DRTR4 TO DFNAM ZSUBC PRAD2ENON
GO TO ASSG1 . BAA2S100
ORASH . BRA2E20A
IF DATAL EQLIAL RPELATIR PAR2SIN0
MOVE 1006 J0O RELF XsuRe< . BRA25400
GO TO ASSGA . BRAZESOA
RCARSG . ORO2ELQ3
IF DATR2 EQURL MBRANDOME Be025703
ADD 1@ TO FRELF XSUBC . B23QA2e803
- IF DATR2 ENLJARL SPRCE 28222203
GO TO ASSG1 . BPA2THAR
IF DATAR4 EQIIAL. SPRCE BBB27100
GO YO ASSG1 . BRR27202
MOVE DATA4 TO KEYN XsuBd . BBA27300
ADD 1 TO PELF XSuUB<C . BRA27400
GO TO ASSG1 . BBazZ7=an
ASPRT . @BA27500
RDD 1 J0 sue . BOA2770A
IF I0TB2 XSLR< ENUAL SPARCE 20a272a0
GO TO ASXIT . RADZ7A03
MOVE I0TR2 %sSuB< TN MIARSM . BRBR2EAAN
PERFORM WRIT THRU WRXIT . 82022100
GO TO ASPRT . B2AA22224
982208 ASKIT . BBRAZRRAQ
eR2eio EXIT . BRA22460a0
PAZ2220%%: & ook b : »ONA22500
2828334+ DATAR DIVISION CONTROL BARA2CAA
BO2840%% o S o o e Rk s ofe sk kb bR KoK ok R R CIG0 2 2 T R0
BB322%8 DDNOW , BAA22CAA
MOVE @3 TO MIASHM . Baazeana
222874 FERFORM KRIT THRLI WRXIT . BAB22B0A
922220 MOVYE SPRCE T0O EDITT . BARZS) AN
@B22RA DORD . BRRAZO20N
8232820 PERFORM RDCOB THRI) CORDX eRR222aa
8r2a0a D77 . B2A2]/40A
882310 IF PARR ENIIRL B?77 @ [=ls ] jes=taw ]
. Ba2320 MOVE 31 B TO PRPAR . BRA2352AQ
882320 IF PRARA FQUARL RFN BeR2a7na
RO224n PERPFOPM FDD THRL  FDDX 2AR2%RAA
es2asa PERFORM WRIT THRIJ HRXIT . BRA2]2°%A
282950 IF PRRA ENUAL. rOY @ R2ATAAAR
RAZ]70 PERFORM ONE THRLI ONEX 2023016
9829520 GO YO D77 . BRARG2AA
222920 IF PRRFAG FNIUAL. BOPKING=-STDORPAGE M 2AATATAD
MOVE @ 4@ YO oLl 82AAIAL AR
- MOVE BKLOC TO ADR 2ARASARA



MOVE DORD TO MIASM 22AIASAA

PR3020 PERFORM WRIT THRU HPXIT PAATATOA
2a3a3e MOVE a2any TO LASTL [ lnladede Todel ]
e23p4a GO TO DO . pOA3A°AA
2aa395a 1IF PARAG NOT EQUARL @®PROCEDURE DIVISIN fRAATLRAAA
23050 GO TO DDRD . BBAR11600
MOVE 858 TO IDLAL . BAAR1 200

MOVE CORLC TO ADR . @A IAA

’ MOVE DHORD TD MIASH . BAA3140A
a8202a PERFORM WHRIT THRU WRXIT . PRA3I1%0A
203890 MOVE i TO suB . BRATLEON
903102 EVDFA . PRAR1IT7AAD
203116 IF EDT xsued NOT ERUAL SPACE 2PA3IIRA0
803120 MOVE EDT “sued< TO MIASM 2as319a:13
883130 PERFDRM NRIT THRU WRXIT BRAZZANA
803148 ADD 1 TO suB 2832160
023150 G0 TO EVDPA . BRAT2224
883252 DDXIT . B2ARZING
8083250 EXIT . BRAT 2400
! o8 v e dhe sbe o o o 2 e e Lo + e b ok BOAT 25003

003280% PROCEDURE DIVISION rONTROL BRAAR25A0
PB32%0 4% + b N o o b s bbb sk ok sk sk ok i ok ok RCIA T 2 703
Q03390 PROC ' . BBA3ZZROA
MOVE SPACE 7O JMP2T . BOAZ2200

MOVE SPACE TD EDITT . BAO3IZA0A

003310 MOVE 1 TO PPHND . RBP3II10A
MOVE ZERO TO FLOP , PAART204

MOVE SPACE TO TREZ2 . BOAZITIIONA

MOVE B T0 TST . BBAZZ4GA

@93330 MOVE @ T0 PPLCOD . PBAITITAL
2233240 MOVE ZEPD TO SLIRS . BPAIISOA
293350 MOVE 1 TO SUER . BOAXI7OA
MOVE ZEROD TO FTHNOL . BRAZTILAD

MOVE ZERO TO PRDY . . BABI3ISNA

OPEM oUTPUT PDIV . BRH3I4063

883333 PROC1 . BBA341 00
P9340a IF RDFLG NOT EQUiAL 1 PAARA20A
eB3410 FPERFDORP RDCOB THRU  CORDX . POA343200
PA3510 MOVE ZERD TO RDFLG . BRBT446A
eo3420 ADD 1 TO SED . DADR4TOD
IF PARA NOT EQLIAL. SPACE POATARND

MOVE PRARAG TO JMENA XSUBRC eeR3470n

MOVE SEQ TO JMPSR XSLIER<S PRARI4AROB

SUBTRACT b X FROM SEQ PARZ42AA

RADD 1 TO SUER 2AAISOOA

ea3ssa GO TO PROCA . BOAZS1HD
IF BAK EQUAL ZERD PAQATS20A

8035309 GO TO VREPR . BRATSIZAA
IF STEHND EQRUARL SPACE BBARS4Ad

GO0 YO VREPR . BBAZTSTOA

MOVE ZERO TO s2 . PARATTEAA

MOVE IGN-1 TO IGHN-2 . BAATT700

IF COL-1 ERlAL rXR 82335373

ADD 1 TO SEQ PAa3ISINA

MOVE i TO s2 BAAILOAN

GO TO PLOFPD . BAARE1LRR

IF CODF EQMURL SPACE ROARE20A

GO TO PLOPD . BAAIEZTOA

HOVE CODF  TO TRR1 . PRATR400

MOVE 1 TO suB . POATESAA

PLOOF . PRAAZTELAA
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IF T1 #SUB<C EQUIRL. @¥M @PARE7RA

MOVE 1 TO s2 220IERNA

RDD 1 TO SEQ ROQREND

GO TO PLOPD . BAAT7OAR

IF sUB NOT GREATER THAN 20 @AR37100

ADD 13 h11] suB ean3720a

GO 7O PLOOP . BRAAT7ION

PLORPD . POARTSOA

ADD 4 T0 SEN . BBATTSAN

: MOVE SEQ TO JSO2  XPPNOC . @AAI7EAA
0083550 SUBTRACT 1 FROM SER . Baaz77aN
IF s2 EQJRL 1 BBAR 7O

SUBRTRACT 1 FROM SEN . @90372G3

MOVE ZERD TO BAK . 9AATRARA

ADD 1 TO PPNOD . POQ3IR1AA

833539 VRRPR . PBAZLR2AD
903500 PERFORM FCVRR THRL VRBXT . 9AAZSZION
MOVE PWORD TO POLITS . B2a3I4aQ

PERFORM WMs THRID  WMXT 2002500

MOVE SPACE TN TAEZ . BRazasaa

MOVE SPACE TO EDITT . PAAER7TAN

BB3E30D MOVE ZFPO TO FBRDY . BAATR2AA
@33640 GO TN PROC1 . BAARRARA
BO35SA PRXIT ] . BB332GHA
Ba22E5D EXIT . BAB3S103
BORE704% ke bbb ARNZTA2A0
B32620% FDCOB THRII CDRDX RERDS ONE %1< CARD IMARGE 2BA3TAZTAN
083520 AND 834832469
s FINIS PRINTS NOUT THE VRLLE TARLE AND 15 THE *BAATASA0

*® LOGICAL END OF THIS FPROGRAM wBANASOA
RAR72n oo ol o it 2 o e o o o BRI ACARTATAR
883738 RDCOR . BABTAZON
RERAD CORIN END GO TO FINIS . POO3INRGA

MOVE SPACE TO PRNR . BAB4ANGA

MOVE CSER TO PRN . BBA4A1 6

MOVE S0OR TO PRR . BBA4AZHA

WRITE PRHNR . @O040IAA

ADD 1 ™ CSER . 8804400

833752 IF CONT EQUAL BwaA BABIASAD
983763 GO TO POCOR ‘ . BOB4LASON
MOVE SPACE TO PFILL . @OBIA7AR

IF CONT  NOT EQUAL mDRE elasasna

GO YO CORDX . BANAAAGA

IF DEFG EQUAL @ 0041 000

GO TO RPDCNR . BOA4I16A

@s3770 GO YO CORDX . BRO45 200
983784 FIMNIS . 89Ad1 360
CLOSE LITF . BAALL A0

883730 CLNSE COBIN . PARL156A
CLOSE POIV . 2341500

CLOSE PRNF . BANA 7GR

OPEN INPUT PDIV . BBA41L0A

MOVE n e TO MIASM . @9A41 909

PERFORM WRIT THRU WRXIT . BAAIPANN

PERFORM P THRU  PEND . BBA4Z1 A0

MOVE ZERD TO PHIORD . BAAS2200

MOVE apad  TO CSEN , DAA42TOA

MOVE SEQ TO LASTY. . pRA42400

MOVE PHORD TO MIASM . BBAL750A

PERFORM WRIT THRIS WRXIT . @PadEaa

o321 CLOSE MINIZ . 92a42700
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083920 STOP RUN - . B9842£90

83338 CORDX . BPR4 2900
003848 EXIT . . PRAYIOOA

O T 5005k s ahe s e o8 b b e 3 ke e 2 e e de st $i b 2 4 sboade b b e e s ke o A 2] DA

[ =k 3ot T WRIT THRU WRXIT MRPITES ONF LINE PAR4 T2QA

aoIN7A 0 o L - ookt ook AANIETTAN

0983520 WRIT . RBA44NA

WRITE MINT . PRAYITHN

224220 HOVE SPRCE TO MINI . BAALIEQA

P04818 HRXIT , A0A43I7TON

PB4020 EXIT . aar4TISaa

WHMS . 98843900

WRITE POUTS . BDAL 4D

T MOVE SPACE TO POLITS . BRAY 4100

WHXT . 9PB44200

EXIT . @OD443TAO

P . 00044400

RERD PDIV END GO TO PEND . @AA4450Q

MOVE POLITS TO PIIORD . BOALYELD

IF RTHOL ERJAL @70 Pandd7oa

GO TO PROCE ., BAA4420a

IF RTNO1 EQURAL 130 PAR44SOA

GD YO PROCE . BBB4530a

IF RTHNOL EQUAL 120 PBO45100

GO TO PROCE . BABIS2OD

IF RTHOL EOUAL 190 22945320

GO TO PROCE . BRB45400

IF RTHO4 EQUAL 281 POB4STON

GO TO PROCE . BBR4SSAA

IF RTNO1 GREATER 241 ROA4S7TAD

GO TO P . BBR4SENG

- IF RTNOL LESS THRN 200 2045200

GO TO Pi . PON4EBA0

GO TO PROCE . PRA4E10A

Pi . BRB4=z00

MOVE PHORD TO MIASH . BADAEZIN0

PERFORM WRIT THRU MRXIT . PBA4E40A

GO TO P . BBR45S00

PROCE - . BBA4SERR

MOVE 1 TO suB . PRRASTAG

MOVE LASTL TO IGN-2 . BBB4ACEAn

IF COL-1 EQURL. rBwa PA245905

MOVE LASTL TO PPNAM epa47800

MOVE JEQ2  #PPNOC TO LASTL eaR47100

MOVE PHORD TO MIASM 20347200

PERFORM WRIT THRU NEXIT eAB47200

GO TO P . BBA47400

PERFORM SERFDy THRU  SFRD ’ ) . BHALTSAHRA

MOVE JMPSR XSUBRS TO LASTL ' . PRRATEAD

MOVE PHORD TO MIASM . @BOA77O0

PERFORM WRIT THRU KWRXIT . peR4700

GD TO P . PAN4T7TIAA

PROCB : . BRA4EAnA

MOVE 1 TO suB . @34 A0

MOVE FRST1 70 IGN~-2 . BRRALS20R

PERFORM SEOFD THRL  SEAD . PBRIRTOA

MOVE JMPSA ZSUB< TN FRST1 . pan4s40a

MOVE SECDM TO IGN=-2 P24 2500

PERFORPM SEOFD THRU SFAD . BAB4RENA

MOVE JMPSO XSURC TO SECHL . BARART7AA

MOVE PHORD TO MIASM . . POR4RAAA
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PERFORM WRIT THRU KWRXIT . 0R348300

GO 710 P . PRRA4[DOA

PEND . @BA41A0

EXIT : . BAB4 SO0

SEQOFD .. BRA4QTAA

IF JMPHNA XSURC EMJIAL SPACE POA4 SN

MOVE APARA PEFERENCED NOT FOUND® TO MIASHM PRALQASAA

PERFORM KHRIT THRD WRXIT POAL DS

GO YO0 SEQD . PRA4e7An

IF JMPNAR XSUB<C EQUAL IGN-2 aa4asna

GO TO SEMD . PRA4QTRA

RDD i YO suB . BRATOARD

GO YO SEQFD . BRARASHNT HA

SEQD . ) ' . BABTAZAA

' EXIT . BASARGA
BOADZI Asicrkeskek: L - ot st e “ ¢ o< ek ook o HARGATA D
D2LAA4 Ptk FD PROCESSING Meskpkokok AOHATN S AN
BB A AT Arkeabtabisbeskobsbirkakirk h sk b Wale e ok b i *AOATGSOA
RO4ABSB FDD . PRAASATRA
MOVE E] TO PPNO . PBASATAA

MOVE a0 T0 RPTHOA, . PARATORGA

2348209 MOVE ZERD YO DWORD Tk . . PBATIAGH
e24188 FDA , L B . PANS110A
004140 IF PARA EMUAL BFD ®@ ! 8051200
284120 MOVE INSTR TO IDLBL [~j < b Bedu 12
2844138 G0 TO FDRD . BBB51480
IF INSTR ERURL G®BLOCK ] 3851 TR

284158 MOVE DATARL TO IGN-2 oo bh R clo)
PERFORM DOCR  THRI) QCRXT Qa5 79

: MOVE SuC ¥D FPPHOD [l e Ralelc]
824120 GO TOD FDRD . B8QS1 a0
884490 IF INSTR ERIAL RRECORD L] PRas2059
284290 MOVE DATAL TO IGN-2 PEAS21ir0
PERFORM O0OCR  THRIY OCRXT PERSI2EAn

MOVE suc TO RTHO1 BRBS23608

894230 GO TO FDRD . BBB52400
824240 IF DATARZ2 EQUHAL eOMITTER BABSZTEA
224250 GO TO FDRD . BRAS2s0a
BA4250 IF DRATRZ EAUARL BSTANDFAR PRAT27HA
BB4279 MOVE 21 TO IDDEC BeaAs2280a
BaB4z2ea GO TO FDRD . BRRAT2AGA
824290 IF ) PRAPA NOT EQUURL /1 @ PRASIGAR
2843200 GO TO FDPRD . PAASIIOA
IF PPHD GRERTER THAN 41 PADSI AR

MULTIFLY RTNO1 BY PFPND GIVIMNG IDLNG BALTIRAG

MOVE BKLOC TO ADR BBOST4GA

RDD IDLNG TO BKLOC . BBAGISAG

MOVE 8 TO IDPIC . BAAT ISR

2R4340 MOVE DHORPD TO MINI . BRASI7OHA
PR4350 GO TO FDDX . PBASIRAA
Q24358 FDRD . BRAaSIana
pa4270 PERFORM RDCOB THRU  CORDX . BRAS4EG0
884335 GO TO FDA . PABS4104
2034393 FDDX . BAAS4ZOA
834409 EXIT . BAQS4ZT0A
13 2 0 she e oo ol s b 395 500 50 W b 0 0w o 5 i s 3 51 2 2 10 0 1 e e e o 6 o M e 3 i i M e o e 3 e i o e e i Dl o e i e s ok PR A A T o o CAA
B1RII Ak kk HANDLES Q1RS, aAZRsS, AZRS, h4rsS, a58S AND 77RS skkokok AN T A SR
1 150 Dok b Mo s sh e st o 29t 3 sz e b e b o s o e . o ] M b o i . 5 0 v 7 e 3 o o o o s o ool ko RISV S 4 S VA
216350 ONE , BROTA709
a1es40 MOVE ZERD YO DRORD . BARSLLRA
ei1027@ IF DATAL NOT EGLAL. ®PIC ] BABS4203
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910980
910320
2116840
911000
211910
211020
91103a

2iiesn
911550
911972

8118389

811950
914100
211148
811120
9114139
011146
211150
B8ii1ieQ
8iiira
811193
211200
ei1i210

911230
211240
811252

811279
811288
611298
D11360
811310
811320
9113306
211340
911350
B1i360
811370
814389
211400
211410

911420

911440
Q11450
13450
811470
911484
911490
911500
eti510
911528
2141532

GO TO
PERFORM
MOVE

IF
PERFORM
MOVE
ADD
MOVE
MOVE
PERFORM
PERFDRM

DONEAA
MOVE
MOVE
MOVE
MOVE
MOVE
IF
PERFORM
MOVE

ONER
FMOVE
ADD
IF
MOVE
PERFIORM
GO TO
PERFORM
MOVE

GO TO
PERFORM
MOVE

IF
PERFORM
IF
PERFORM
IF

GO TO
IF

MOVE

ONERR .
PI THRL
INSTR TO
CODF NOT
COD3IE THRLU
CORLC TO
IDLNG TO

- T0
DWORD TO
WRIT THFU
RDCOB THRI
DATAL EQUAL
IDLNG FROM
LASTL EQUAL
ONEX

PARR EOUAL
IDLNG FROM
DHE

DONEX

ZERO TO-
ZERC TO

1 TO
INSTR TO
CORLC TO
CODF  NOT
coDG  THRU
Q TJO
DRORD TO

1 TO
suB EMIAL
EBAATORIGE
HRIT THRU
OHEX

PDCOB THRU
ZERD TO
PARA EMIAL
ONE S

PARAR EQURL
ONEJ

PARA EQURL
ONE S

PARR EQLIARL
ONE S

INSB TO
INSB FouUAL
SPACE TO
DATA4L NOT
PIS THRU
ONER

PI THRL
INSR TO
GF NOT
DNEGF THRL
CODF  NHOT
COD3IE THRU
FOCC ERUAL
ONEDR

FOCC LESS
OCLN TO
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PIX
IDLBL
EQAL SPRCE
coDx

ROR
CORPLC
DCR

MINT
HRXIT
CoRDX
AREDEFI@
CORLC
agaanl

®31 &
CORLC

DNET

SLRSA

suR

IoLBeL

ADR

ESWIAL SPACE
CoDGxY

OCR

ONEDE ¥SUB<
s

=1

TO MIRSM
HRXIT

CORDX
DMIORD
BUOREK®

EFROCE
BFD @
@31 B

IDLEL
BFILLER m
IOLRL
EQLAL RPIC
PIEXT

PIX

LEML

ERUAL ZERD
ONGEX

EMLIAL SPRCE
cony

ZEPD

THARN LEVL
YLR

, BAATTA2A

82855100

. B3ATTIAA
BAASSINA -
. PORTS4AA

BANTITOD
BAATITEO

. BRAZTTTOA

2aAs5SAng
Lalol ol lo)

. BRRSEAAA

BRASs1 A9

. BRATEZ0A

8aassna

. BBASS4RA

PBASSSA0
PAOSSEAN

. BRASE7OA
. B3BSSR00
. BRASESAn
. BRATTANR
. BRAS7I00
. BBAS72Z00
. BBAS7INA
. BROS7400

eDAT7 00

. BRAS7E00
. BREST77O9
. 83057200

PBASTSAg

. PAAZEAGH

252100
2252200
PADS2300

. BRASS400
. BRAS2TAR
. BBASSEO0

PBasSL709

ANS82a49

. B2ATABNA

22053 1aa

. BRASTZAN

BannazGaa

. BAASI409
. BRASQSAG

BABSASAA

. BBOSATAG

BAGS32n3
BAASAIAA

. BOALR1 A0
. BRASAZOA

POREAINA

. BRRASDLIAA

BANLATAN

. BRREASAR

RBRSATOR

. BAGRACAR

2ARSATAR
eRRs1200



RDD IOLNG TO OCLN 225110

211540 MULTIPLY IDLNG BY PPN GIVING IDLNG B’2s1 200
211552 MOVE i JO OCR BR0S1 IRA
115608 GO TO ONEOR . BOOS140D
MOVE 70 TO Focc . B80S1500

MOVE ZERD YD OCLN B . BBRS1EAR

9115808 ONEOR . BRASL7TOA
011528 IF G2 EQURL ZEPFD . BRAS1ANG
GO TO ONEZ3 . BRRS1900

ei1e10 IF a2 LESS THAN LEWVL BOASI2AAR
211620 ADD IDLNG TO SUBR eARs21 00
GD TO DNE3 . BPOS2200

11640 MOVE SUBR TO IDLN  %62< . BBRAIZINA
911652 MOVE ZERO TO SUBR . BANS2400
911650 MOYE ZERD TO 52 . PAASZS0R
ONEZ . BOBE2EAR

911680 IF G3 EQURL. ZERD POGE27 00
GO TO ONE4 . Baas2e0a

11760 IF a3’ LESS THRMN LEVL PRISIONA
011719 RDD IDLNG TO SUA BOASTONR
- GO TD ONE4 . PODE31 00

9117392 MDVE sSUA T0 IDLN  XG2< POBREI2PID
e11740 MOVE ZERO TO SUR . BAAS3IOND
811750 MOVE ZERD YO G3 . BBDELOD
ONE4 : . . BBOAS3ISOD

811770 IF G4 EQURL ZERO PRARIEOA
- GD TO ONES . BRRS270Q

211799 IF . P4 LESS THRAN LEVL - BPOBSISAD
Q11860 RDD IDLNG YO TN 89083800
GD TO ONES . PROS4B00

9118208 MOVE THNU TO IDLN  ¥G4C . BBAS41 00
- B11830 MOVE ZERD TO TN . BORS4200
2118409 MOVE ZERO TO G4 . BAAS43I00
OHES . BPAS4400

IF 65 EQUAL ZERD BABS4TAn

GO TO ONES . DOABS4E0B

IF 25 LESS THAN LEVL 1o lalot b e

RDD IDLNG TO cGS BoBS4205

GO TO ONES . BOAS4903

MOVE CGS TO IDLN - X55< . PRASSARA

MOVE ZERO TO cos BOASS] NQ

MOVE ZERDO TO GS . PRDESZGA

ONES . BAASSIAA

IF Gs ERUAL ZERO PRRSS40a

GO TO ONE? . BAASSSON

IF es LESS THAN LEVL PRARSENA

RDD IDLNG TO CcGe BAASS7A0

GO TD ONE7 . BAARS2OR

MOVE oy 73 TO IDLN  XGeC BABESYnR

HOVE - ZERO TO CGAe . BBASAN0A

MOVE ZERO TO GS . PABREI RO

ONE? . BARES200

IF G?7 EQURL ZERO PARSETIAA

GO TO ONES . PARSEAGD

IF 87 LESS THAN LEVL AR50

ADD IOLNG TO cG7 [T T B e T

GO TO DNES . PABSE7OD

MOVE cG? TO IDLN  XG7<¢ RABRERNA

MOVE ZERPD TO ci7 . BABR L3

MOVE ZERD TO G?7 . BARG7AA0

ONEB . BRAS710D
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011850
ei1isee
811878
911880

11859
211908
8119108
2911920
811830
8149406
811959
- 9115958
2115978

2811989
811992
Q120069
- 012010
012020
17032
. 812040

81207
12050

0120820
012090
912109
ei12110

1F
GO TO
IF
RDD
GO YO
MOVE
MOVE
MOVE
ONES
IF
GO YO
IF
RADD
GO TO
MOVE
MOVE
MOVE
ONEE

el
ONES
es
IDLNG
ONES
cGe
ZERO
ZERO

k]
ONEE
a3
IOLNG

© ONEE

£G9
ZERO
ZERO
IDLNG
CorRLC
IDLNG
FoCC
ZERQ

ONER
suez

SUBR
G2

THU

EQUAL

LESS
T0

TO
TO
TO

EQISAL

LESS
T0

T0
TO
TO

TO
TO
ECURL

THRU

TO

HSLIR<C
THRU
TO
nsus<

EQIAL
%ic
EQUAL

EnLAL
%1<

167

ZERO

THAN LEVL
cGa

IDLN 2GB<
CGS

Ge

ZERD

THAN LEWVL
ceo

IDLN %G8
ci3a

GS

Sz

DR

CoOPLC

e

FDCC

DCGRPX

IMLN  X1C
EMIAL, ZERFO
IDLH  XG2C
FRiAL. ZERD
IDLN  ¥G2C
EQUAL ZERO
IDLN  X2G4<
EQOLARL. ZERD
IDLN  XGSC
ERLIAL ZEFPO
IDLN MGRC
EQuAL ZERO
IDLH  ¥G7<
EQURL ZERO
IDLN  XGRed
EQUAL ZEFRD
IDLN 2G8<
EQUAL. ZERO
NCGRXY

suB

TO HMIASH
LIPYIT

SLB

NOT EQURL ZEFRD
EBRFDEFIMA
FPOM CORLC
anaai

&A1 @
_FROM CORLC

PRAET7 20

. BDOSTION

oaRs7400
BRas 7500

. BORASTEAA

BORAL 77O

. BDAS 720G
. BBAPE7ARD
. BPBEROAN

AT N

. BBRAERZND

BODSRIAO
A0S 100

. BABSETAD
. BABSTENA
. PRAER70A
. BORRESHA
. DRASEAGA
. BBRSAOGA
. PBASA] AR
. BRASAZHN

BRASIIHD
BBRCAI03

. BBBESTA
. BOBSSEAG
. PRBSS7A0
. BROSARAG

2223233

. BRATA0AA

eBR7a1aa

. BAA7TA2ZAA

PRATATAA

. POATR4A0

PRATHTAA

. BRO7RALAQ

R2A7A7ARA

. B2A7AR0A

POA7TRA3D

. BARTI AR

B2N71100

. B@A7T1L209

8AN713IANn

. POA71L4A9

PBH71 539

. BRAAT7IFOA
. BRAATI 7O
. @RA7IeR0
. BARXTFI SRa3

QBB7 2000

. @BA72I60

272280

. BBA7226AN

9RA7Z40a

. BAA725anq

R2R72E0a

. BRA7270N

QRA72ZRAA
PRAA72900

. PRATIABO
. Baa73II a0
. DAB73200



ROAA 1 Ok s o s sbc e e v o i 1 b o b o 3 e shiak ek i rdank [ A7 IIOA

Wakenkon VERB PRPOCESSING ok RAAT TLOR
PB4A7@ e e o e e e o o e ai i e ko ol ok i kR KR BOA T TEOA
P8448a FCVPB . BRATIENA
24490 IF INSTP ERUIAL. TO BMOVE ® B2A7I7TAA
28450 PERFORM MOVEL THRUU MVXIT . ROA7INNA
22451a G0 TO vREXT . PRB7IANA
224522 IF INSTR ERURL TO ajF [ RORA7 IR0
024538 PERFORM IF-1 THRU IFXIT A7 41 a0
224540 GO TO VRBXT . PAATYL200
88455@ IF INSTR ERUAL TO mGo TO a [aOR7430A
284559 PERFORFM JMP-1 THRLI JPXIT aan7440A
284570 GO TO VREXT . . B8P7450a0
294588 IF INSTR ERMIAL B0 L] R 74EnAn
284593 PERFDRM JMP=1 THRIJ JIPXIT 074700
4600 G0 TO VYRBXT . BRRA74200
284510 IF INSTRP ENUARL TO RPERFORM [ QA7 498
BB4&28 FPERPFORM PERF1 THRLI FPFXIT ) PRAAT7SHG0
82463Q GD_TO VREBXT . Bea7516a
204642 IF INSTR EQUAL TO BADD ] 2ATT2AA
PB4€50 PERFORM RT-O THRL DPTXT BOO7TSIOD
0B4E58 GO TO VRBXT . BTSSR
824570 IF INSTR EQUJAL TO BSUBTRACT @ PBA7S=oB
884685 PERFORM RT-8 THRU OPTXT PARTSENA
984590 GO YO VRBXT . BBBTS700
RB4700 1F INSTR EQUIRL REXIT @ 2875200
884710 PERFDRM EXEX THRUJ EXTIT 82a7535a
84720 GO TO VREXT - . PORTEROD
824730 IF INSTR ERUAL TO EMINTIPLY m 98875100
894749 PERFOPHM RT=-8 THRU OPTXT BRR7EZAR
884752 GO TO VRBXT . BOAZE3IGB

P84 69 IF INSTR EQUIAL TO apIvVIDE » BOB7TAESAR
PB4770 PERFORM RT=8 THRFU OPTXT BARAT7ESA0
ead47ea G0 TO vRBXT : ' . PAOTECOO
84790 IF INSTR EQLIAL TO BRERD ® BAA7E7 a0
RB4860 PERFORM READ THRL RDXIT eRarvEass
284818 GO TO VRBXT . BART7SANG
824820 IF IHSTR ENUAL TO BURITE L a7 700a
884239 PERFORM RITE THRU RIXIT eORA771na
284848 GO TO VRBXT . BART 7200
824852 IF INSTR EQIIRL TO BOPEN ® RAAT7IHA
pR48ca PERFORM OPEN1 THRLU OPXIT BaA77403
824872 GO TO VRBEXT . BRAAT7S0A
984880 IF INSTR EQUIRAL TO 2CLOSE [ PAAT7 700
Y4830 FERFORM CLOS1 THRLU CLXIT [=lal= e = 1]
ea4%8a G0 TO VRBXT . BRATTEAR
234919 IF INSTR EQAL TD ASTOP a A7 7ann
8249208 PERFORM STOPY. THRL STXIT RAA7SOAR

© PR49TA Go TO | VYRBXT . BRA7LI a0
824340 IF INSTR EQLIAL TO BDISPLAY L] BAR7RZAD
284950 PERFORHM DPLARY THRIU DPXIT BAAT7TRIAA

' PA4S5H GO TO VRBXT . BAA7R40A
84970 IF INSTR EQRL TO RACCEPT L] PRA7TRTAA
ap42ep PERFDORM RACFPAF THRI) RCXET [l g sl ]
2884230 GO TO VREXT . BRA7L7TAA
2O502A IF INSTR EQUAL TO BRENTER a PARATRLAA
PesR10 FERFORM ENTRYL THRIJ ENXIT PARTAAAN
PASHZA Go TO VREXT . PDATIRAA

IF INSTRP EQLIRL ADELETE ] Pnazaing
PERFODRM DELT1 THRIJ DELTX 2sa7azne
GD TO VREBXT . BRB7IZI00

1AR



IF INSTR EQUAL OCALL ® 2037400

PERFORM CALLYL THRU CALLX OBA7ITAN

GO YO VRBXT . PRATEON

203930 IF INSTR EQOURL TO BREWRITE L] 2BA7A7OA
B8%A49 PERFDREM RTPAR THRU RTXIT . @AATARNA
805958 VYRBXT . BRA7TaCR
25060 EXIT . BRARAAAA
L] wRAARA OO0

L ALL MODUN_ES BEL.OW HERPE ARE RSUB-ROUTIMESE *QARARRATAA

- *AAQ2OTAD
_2BSATR o ekt she w3 o e ke e e e e e b e bbbl kol i o AR A
BASA[D ACCEPT VERB *AAAIATAA
BRSO 5 vhe v ot o v b o e ol Weslenk e e 3 b o kRO GSN0
985118 RACPAR . @BBEATAR
IF IGN=-1. EQUAL SPACE PODEARAA

PMOVE DATAL TO FRPST1 RBASARAD

MOVE e1ie JO RTNOL 8232310204

GO TO ACXIT . PRI 10D

MOVE <4 T0 sBS N . BBB81 290

25230 MOVE SOR TO TAB2 . BBRL13I06
BO5240 PERFORM SURED THRLI SUBEX . PABS1 470G
295258 MOVE 258 TO RTHNO1 . BAas1 500
BBS260 MOVE TRBL TO FRSTA . BORL1L06
MOVE PHORD TO POUTS . BRAR1 700

PERFORM WS THRL  WMXT 2831200

RDD 1 TO SER . PARA21905

285388 MOVE a1e TO RTHOI. . BRRAS2A05
BB5360 MOVE DATAL TO FRST1 . BDR22100
@05378 RCXIT . BRAR2200
2053280 EXIT . BRA323IA0
BOS T AN ks e e e e e e ok 3o % w e o s ok ol BAA224 068
T POS415% CLOSE VEFE *RAAZ2TOA
205426 Wk ook ook *ADAS TR AR
8854324 CLOS1 . . BRA22Z7H9
PB5440 MOVE 838 TO RTNAOL . BABEZLOR
BBR5450 MDOVE DATRL. TO FRSTH . BBRLZaRA
eRsSSea CLXIT . PBRASTAOA
[~ 1 2ha) ol s ] EXIT . PARABRI GA
POSE0n ‘ ek B A A e e A P S - T =i ded 5]
BOSEZ A= DISPLRY VEFREB PR T A
885833 e s b ek o ot b wokotk kR AAAS TA G
BRSE483 DPLAY . BARRTSEA
005580 FPERFORM BRKDId THRLI BPKXT . ROR2TSAA
IF BB z1< NOT EQUAL SPACE AR 7N

MOVE 250 TO PTNOL B0aAs3IRNnA

MOVE BR 21< TO FRST1 ’aRS3IANA

MOVE PWORD TO POUTS 2RO21309

PERFORM WMS THRU  WMXT 82A%41 08

ADD 1 TO SER . BAAZA 204

MOVE RA #i< TO FRSTA . BRARITH

MOVE 248 TO RTNO1 . BRAR4400

IF AR “12< EOURL SPACE RDD24500

Go TO DPXIT . poAaz4can

MOVE PHORD TO POLITS PRARL 7OA

PERFORM WMs THRU  EIMXT PRAR4GLAR

RDD 41 TO SER . PORARYEAA

IF BB *£2< NOT EMNIAL SPACE ROBRTAAR

MOVE 258 T0O RTHOZ P0as%] an

MOVE BB %x2< TO FRSTY BAOKS 200

MOVE PHORD TO POUTS BOQRTINA

PERFORH WMS THRL  WMXT 20225402
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ADD 1 TO SEN . BBRASSTEA
MOVE AR X2< TO FRSTA . B2ALTS0A
MOVE 840 TO RTNO1 . BBAAS7ORA
PREa10 DPXIT . BRARSL0
PP6n28 EXIT . . PORRTANA
PSPk sk ek e ot da e o ool sh e wokikodokok RS AGAR
RB5AS50% ENTER VERR *=ORORST AR
ROSOS Praleste b sk e s bt e sl > e e 3P b L ot 3 3 S e ot 3 B 5P i 3 e o v e e e ol sl e Bk YA OV NS TV
996278 ENTR1 . BBRASLROD
805088 MOVE 858 TO RTNOL . BOAO2LALHR
ess10a IF DATA1L EQUAL RFORTRAR PRAARSSAA
906110 GO TO FOREN . BRABISAA
IF DATAL EQUAL RAARSSEMRR RBA57AA
RADD 1 TO RTNOL BBAZE2AD
GO TO FOREN . BBA2SANA
MOVE DATRAL TD FRST1 20227004
225140 G0 TO ENXIT . BBRRT1 00
BBS150 FOREM . PRR]R’7200
8BS16Q IF DATR2 EQUAL SFACE ) . BeA273202
PO5170 Ga TO ENXIT = . . BBABATIAN
: MOVE DRTRZ2 TO FRST1 . BAAK7San
ADD 2 TO RTNDL . DORAI7EAA
PRS270 ENXIT . BRAR377R0
Bas5280 EXIT . BAART A0
BBS290+ Mok + b s sk e o o e e o Wokistekkakokobokokokok ik QOOS 7 AAA
PBE31 0% GO TO VEFR *BABRSOADD
ROE R 2Bk ok ik e e e B o o s s o o i o e e dok ke ok R IAIN S 21 A0
evs338 JMP-1 ; ) . BAA322006
eRs34n IF IGN-4 EQIIRL. SPACE 2OAR2ITAA
BBERSO MOVE 878 TD RTHNOL : eassd40a
MOVE DATAL TO LAST1 f|afasaton
- POE3I7O GO TO JPXIT . BRAZ2S0A
! MOVE SPRCE TO IMLBL . BRAL2T70A
PERFORM BRKDId THRU ERKXT . BRRS2RAA
MOVE i TO sBS . BPASSAGA
Ji . BBBL22AAA
RDD TO sBes . BRA3T1 00
IF AA “SBS< NOT EQMIRL 2DEPEND® [alaletodsiedate]
GO TO JW . BRARAZTAA
RDD 2 TO sBs . 8AB2403
IF BB KEBSE NOT' ERUAL SPACE PRASTHA
MOVE BR %SRS TO IDLBL . PRAIASHA
MOVE AA zses< 70 IGN-2 . BRAIITHG
MOVE 1 YO sBs . BOBI[RAR
JHR . PARSSCRA
IF IDLBL NOT ENJAL. SPACE [<Jalciglalnls ]
MOVE 252 TO RTHOL 2aalal ag
MOVE IDLBL TO FRSTA 2BAIAAR
MOVE PRORD TO POLITS ) esA3aToa
PERFORM WMS THRIJ  WMXT BPAA2AR4EA
ADD i TO SEQ , . BOAANSHA
MOVE 208 TO PTHOL . POARA=HA
MOVE IGN-2 TO FRSTA . BAAIATAA
MOVE ARA #SBS<S TN LASTL . BAQAAZAH
MOVE sBS TO TARL ) . BOAcAAAn
PERFDRM VALK THRLI QsX . 2% 0ng
MOVE YNAM  TO SECD1 . BROSI1a0
RDD 1 J0 SBS : . aAal 2aa
IF AR XSBS<C ENURL @DEPEND® 209831305
GO TO JPXIT . B9A%1 404
MOVE PHOPD YO POUTS . BPBS1580
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PERFORM WMS THRU  WMXT . DOOALEDD

ADD 1 TO SEQ . BRI 7O

GD TO JHiR . BRI 2D

@2535A JPXIT . DBA"’) A5
RAsacH EXIT . BRa‘2ann
DB 7 21 @ vbe b v v e s e b s ek 4+ ool w 2 2 1 o o sk A0 AA
BA723I0n OPEN VERR *ABAK22NRA
PA7 240k - s ok Aok QAR TAN
887250 OPENL . PAAZ400
IF DATAL NOT EQUARL ROUTPUTE P/ 2500

GO 7O 0I-10 . BBR]2s0A

MOVE 112 TO RTHOL . BBRAZTHA

MOVE DATAR2 TD FRST4 . BBaK22nn

GO YO OPXIT . BORA2ARG

oI-10 . PORAIAAA

IF DATAL EAURL ATHPUT @ . epRasrIog

MOVE 119 TO RTHMDL . DRI ZON

IF - DATAL EQUAL RI1-0 a 20832 3IaN

MOVE 113 ¥0 RTHOAL, . BRAGAR4AQ

) MOVE IGH-1. TOD FRST1 - . BPRAKZSAA
PB7360 OPXIT . BAA’ATILAG
BB7370 EXIT : . B2RA[TTAN
DA77 200k akesk ke Wk AABAT2O0
897742 STOP VEFR *ROAITIAN
BO7 75D kb eofe bbbk e sk b # Wk * o oK AAA L CAA
BB7768 STOP1 . BBB24I R4
897778 MOVE 159 TO RTHNDA . 888924204
BO77ED IF DATAL EQUAL ERUN a fee224300
eB7 790 GO TO STXIT . BBBAA44656
MOVE 3 TO SBS . @OR245005

287819 MOVE SOR T0 TRR2 82324203
— @a7e20 PERFORM 821 THRU BPsX . BOAALT7TAL
) MOVE LITCN TO THIS . PRAILRAG
8878506 MOVE YHAM TO FRST1 . BOB2ASA0
‘ MOVE 2280 TO RTHOL . PRRAK/TAGH
987210 STXIT 4 . BBBATIA0
227228 EXIT . BOAAT2aa
BA201 Sk o e Wb e b 3 e o o e e b o e e e e b b i 3 RAQAQASIO0
BBSaZA* MOVE VERE wRADAAT 4R
BBAL sk ek ek ok sk i ik 4 e v s i b e s o 364 2 wODAITEO0
20323A%8 MOVEL . QRGRASEON
833390 PERFORM BRKDI THRIJ BRKXT . PAASS 700
923109 MOVE eR #1< T0O FRPST1 . PRABRASSNA
BR81109 MOVE BB %3< TO SECDA . BREATAnn
B221 20 MOVE SPACE TO LRAST1 . BAB3IEAO0
aBg130e IF PBRBDY EQUJARL SPACE RAG9s 100
faa3140 GO TO M1 . BARSL 200
988159 MOVE 250 TO RTHOL, . PAGSEZNG
- MOVE PHORD TO POUTS . BRAL LSRN
PERFORM WS THRIJ  WMXT BABRISTAD

283190 ADD 1 T0 SEQ ~ . BRB2SLAG
- BR3200 MV1 ' . BARIETOA
as221e MOVE AR i< TO FRST1 . RBRAICENQ
208220 MOVE AR <3< TO SECD1 . BABRLAOGR
’ MOVE ZERD TO LASTL . PRASTAN
2023230 MOVE P50 TO RTNDL . BT 10
o95924a MYXIT . BAGAZZO0
808250 EXIT - . BRAITING
D3 310 s b b s e e s ot e o i vt o e e ot 3 s o o e o e o bt e e o e i 4 e o e bt s s 3 o o b ok kRAGA 74048
8023124 IF VERB w=RARAATEAA
DD bk skorb b s s shdobapk 4:3b 3 e 1 b o b B e o e o o o sl e o o o ke e e slokak ORI YD VIS0
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828120
e0a350
298379
908390

293400
ea3410
BO8438

Q08450

B93470
ea8480
908490
PARSEA
eoes1m
PPaS26
828530
8as540
2085509
Po2563
apRs7o
BRESSA
B8BRS20
BO2E0R
232510
eRe520

aBesss
BB3ETH
203580
BESASA
pag7oa
288710
RAS72e
eRs73n
egran
23750
803760
@az770
228780

aee7an
BRRSAR
faRes1e
P2R820
PIRRD
208R4aQ
33929
P2886H

IF-1
PERFORM
MOVE
MOVE
MOVE
IF
MOVE
1F
MOVE
IF
MOVE
F
GO TO
MOVE
MOVE
FERFORM
MOVE
ADD
MOVE

1IF-1R
MOVE
MOVE

IF-3
RA

RELF

IFXIT
rRDOCOR
INZTR
DATA4L
IFXIT
INSTR
DATAL
IFXIT
PPNAM

“EuB<C
TO
TO

HSURL
TO

XKSUB<C

TO
zSUB<C
TO

XSuB<
TO

“suB<c
%1<
THRU
EGLUIAL
TO

EMIAL
TO

TO
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TO
SPRCE

RTNO1
POUITS
WIMXT
PRDY
SEG
PBDY

RTHDL
TO
sue
EQUAL
sue
RTND1

T EQLAL

EcuiAL
RTHOL

EQRL
RTHO1
suUB

ERUAL
RTHOL

EQNRL
RTHD1

suB
EQLAL
sue

EfMUAL
suB

TO
EQIARL
CORDX

RGO
LAST1

FRST4

SECD1L
ERUAL SPRCE
SECDE
ERARL SPRCE
SECDL
EQIIRL SPACE
SECD1,

FRST1

RNOT < ]

FEQIIRL @

RLESS @

BGREATER

ENUMERTE

BALPHAREE

BTO n .

BTHAN @

SECD1

RGO TO ®

LAST1

LAST1

. BRARAT7OD
. BRA972AQ
. BRAAATIAA
. BORRZORA
. BARRRI O

aaaz32na

. BRAARIAA

ganag4aa

. BRDAASAG

BARASSNA

. BPASKTAR

RBAZINAG

. BRRAIQAAAGR
. BAAAAL R

. BRARS400
. BRAAQASAA
. BBA=TNA

. BBASKTAR
. BAR3IRCHG
. PDARA/AK/INA

88108820
22160160

. BRLAAZOG

821883243

. DAL AHL AR

88100533
2108568

. BBiga7aa

B2166208
P31 BARAN
BR1LHLIORG

. B8161100

oRA1B12aa
e21.n13IAA

. BRI 460

28101503
- 1= AR R sl

. BA1ID170A
. BB101R6A
B - e Rl

en1020600
Ba1Az1na

. BALO220R

ea1a23aa

. 891624906
. BA1B25680
. @A1A2509
. AR1A270a

ea1a22a0

, BR1AZoGA
. B2183600

8818733 NHA
BR1A2H0

. BA1ARZOAA

eai1n34aa
eA1aTsaa

. BB1AREAD
, DRLAZ7IA



208190 MOVE i " TO ROFLG . 99103200

228820 MOVE RTNOL TO FLGNX . @@1a3IIAN
MOVE 1 JO BARK , PR1840D00

e8a82r9 IF FLGNXY EQURL 1 1410
282218 SLURTPACT 1 FROM RTNO1 22104220
2a22%A GO TO IFXIT . @Ra1a4z0A
222320 ROD 1 T0 RTNO4, . BR1Q440A
28340 IFXIT . BRLAGEOA
882350 EXIT . PAIB4EAR
frogreeen e e 2k o " e 2l e o 3¢ 3 3¢ e n e sokokokok B3] Ad 700
BR22L0H RDD., SUBTRACT, MULTIPLY. RND DIVIDE VERBS 20184203
%8260*******#*& e sl e W 3 20 e wokdokMRARY R4 QA
2928380 RT-A . BR1aSann
292020 PERFORM BRKDI THRLU BRKXT . BR1251 02
29223 A MOVE L TJO suB . B8A105200
8ACGRIA RT—-1 . BRAIASINA
232650 IF RA XSUBC EQURL SPARCE 8018%54A0
222[AED GO TO RT=-2 . B21055AA
3/a70 IF AR “suB< NOT EQUAL BRDOUNDER ' 82185700
2BRasn ADD 1 TO sSuB - i D165 70A
232333 GO TO RT-1 . eRiaTena
8823103 MOVE 188 T0O RTND1 . PA1ASAAA
MOVE PHRORD TO POUTS . 891850060

PERFORM WwMs THRIS  WMXT 90185102

88913292 ADD 1 TO SEQ ' . @310520a4
8233140 RT-2 . BB1AS3IA0
832153 MOVE BB ®1< TO FRSTA . BALBS4G0
893160 MOVE BB %2< TO SECD1 . BBLARSHA
MOVE es ®4<  TO LASTL . BB105ERD

1F BB ®S<  NOT  ERUAL SPACE 2105700

MOVE es ws<  TO LASTL . BOLASSAA

IF B8 %23 NOT ENLIARL SPRCE 22185904

= MOVE BB “22 ™0 SECD1 . @218700A
823183 IF PRDY EQUAL SPRCE @a1a71a0
882120 GO TO RT-3 . @@1a7200
IF SECD1 EGURL SPRCE BA1A7200

GO TO RT-2A . 9917406

IF LAST1 HOT EQIJRL SPACE 931287504

GO 7O RT~2R . PRLO7EAR

IF AR Z4< NOT ERLIAL SPACE RRI1AT7HA

GO TO RT-2A . . PALAZEGA

MOVE SECDML TO LASTL . @D1LAT AN

RT-2R © . AALBEANA

B2R200 MOVE 258 T0 RTND1 . BRLAS1N0
' MOVE PWORD TOD POUTS . PRIARZGA
PERFORM WMS THRIJ  WNMXT 20162730

2832232 RDD 1 TO SER . BAain240a
805240 RT-3 , @R1O2509
MOVE ZERD TO PRDY . D31 ARSA0

8al259 MOVE RA %1.< TO FRST1 . Ba1neTrAN
IF T2 “Z1< ERURL BARDD eD1025:00

8AI270 MOVE 220 TO RTNOL 168300
009229 GO TO ADR-1 . @O1BRAAA
IF T2 %< EQUAL RSURTRAMG 201021 QA

8033090 MOVE 16Q TJ0O RTNO1 PA1G2230
8039310 GO TO SLIR=-1 L 221a%7an
IF T2 #?3.< ENIAL eMILTIPA 221282400

829330 MOVE 120 T0O RTNN1 .. eR1easnn
IF T2 ®i< EQLRI. @DIVIDER PR1a3~0a

8R33%5A MOVE 5o YO RPTNDL . BALOI7TAA
8333690 MOVE RA “2< T0 SECDL . dQ1IRe20s
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IF CTC] ¥4C  EQUAL ARTIVINGE VA109200

MOVE AR %3¢ YO LASTL a1 10800

825400 GO TO SECL . BR13 8100
MOVE SECD1 TO LAST1 . BB11a200

6o TO SECL . 2R11AT00

ean410 ROR-1 . PA11Q40Q
eas420 IF AA ¥2¢  EQUAL ATo ™ PA1LARSAR
| @R9430 MOVE AR ®3¢ YO SECDh1 00110500
MOVE AR X3¢ TO LAST1 ea110700

QBS9440 GO TO SECL . BO119200
089458 IF AR ®¥2¢ NOT  EQUAL @TOo L) P2110903
203472 MOVE AR x2¢ YO SECD1 . 8111060
2882480 IF AR %3¢  EQUAL @TD I Pe111100
PR94580 MOVE AR %4¢ YO LAST1 oa111200
MOVE 260 TO RTND1 141300

esssas G0 TO SECL . BR11140a
2895108 1F AR XIC  ENUAL EGIVINGD 26111509
' MOVE AR 24< TO LAST1 ea111500
089540 GO TO SECL . 0111794
POS559 SUB-1 - & . . 868111203
PAISED IF AR ¥2¢ NOT EQUAL BFROM @ 60111906
eoes?7a MOVE AR ®2< 7O SECDL 88112000
903580 MOVE AR ®4<  TO LASTL 9a112100
MOVE 278 TO RTHOL 06142250

PBAERD GO TD SECL . BA112303
eaac1n MOVE AR ¥3< TO SECD1 . 89112400
8996320 MOVE A ¥s5< O TO LAST1 . 88112504
IF LASTL EQUAL SFRCE PA112500

MOVE SECDL TO LAST1 . pE112700

809650 SECL . @A112966
== 1P ] MOVE 4 T0 suB . 8a142a00a
BOa57P SECL1 . BBl 13000
P0S590 IF AR %SURC EQURL SPACE 3112105
passoa GO TO OPTXT . 8113204
POI7E IF RA ZSUBRS EOJAL @RDUNDER 00113300
paszia ADD 2 T0 - sue BA113400
PRS720 GO TO SECL1 . 88113500
0a973In IF 2] #SUBC NOT  EQUAL BSIZE & 96113500
Baar4n ADD 1 TO suB en113I7oa
BAS7SH GO TO SECLY . 82143509
803760 ADD 3 TO sSUB- . BR113960
MOVE PUORD TO POLITS . BA11 4000

FERFORM WMS  THRU  WMXT 114160

BRSI7oR ADD 1 TO SER . BR114z00
09230 MOVE ZERD TN PROY . BA1143T00
eansin MOVE 198 YO RTHOA. . eadid 4400
eaag2a MOVE RA ®SUBS TO LAST . BR11ASAR
823236 OPTXT . BE11 4500
. BR9246 EXIT . 8114700
e e e s b e b 09 e o 382 W o M A b o e s e 5, M o 9o 3 o S P O 3 ok o i ke b Mol ORI ] ] 4 ROIG

* CALL VERB P3114200

¢ 2 3 i o 0 e o 3 o6 o s o 0 o b i o o o o R 2 b M M 0 b e e e shoob o o ool s b e IRTRCY . AV

CALL1 . BA115100
PERFORM BRIKDId THRI) EBRKXT . BD115200

MOVE 298 YO RTHOL . PR115303

HMOVE AR #4<  TO FRSTA . 82145400

MHOVE AR ®3I< TN SECDL . BALI SSE0

MOVE FIR ®4<  TO LAST1 . BAL1 SO0

IF AR ®%5<  ERMIAL SPRCE 23115700

GO TO CRLLX . 8a145200

MOVE PWDRD TO POUTS . BA115909



PERFORM HWMS THRU  WMXT . A1 ERANA

ADD i TO SER . @11 5100

ADD 1 TO RTHOL . BB11R2AR

MOVE AR - ¥3C TO FRST1 . BB1LIET0R

MOVE AR {1 TO SECDL . BR11E400

MOVE AR X7< TO LAST1 . BRALAESAA

CALLXY . @11 EEma

EXIT . BAILE7RR

e e o b b e 4 e e e o M e 3 Moo bk R B HOK R 1 S 20R

] DELETE VEFR RALISIBA

henfe e bbbt e s ahe o e e o o o b # e e il b e okt e ol bbb okoRoROK Y] ] T IAA

DELT1 . PRL1171a0

- MOVE 208 TO RTNOS, . BB31172600

MOVE DATAI. TO FRST1 . 82117204

IF IGHN-4 ERQURL SPACE PA11 7400

GO YO DELTX . 89117504

ADD i TO RTHDL . BR11 7594

PERFODORM RDOCOR THRL CORDNM . . BRL177a0

IF INSTR EQURL &G0 e 01417200

MOVE DATAL TO LASTL i - PB117900

GO TO DELTY . BB e6aG

IF INSTR EGHIRL. BGD TO @ Baii1sian

MOVE DATARL TO LAST1 881412200

GO 7O DELTX . BBLAB8Z0A

MOVE FPNAM TO LASTL . BA112400

MOVE 1 TC RDFLG . BR11 8503

MOVE 1 TO BAK . BR118s6HR

DELTX . BR1AR7OA

EXIT . 93112280603

B0 7 QT Ok akerkok kiR ko Yoen e e S b o 2 P lot B psisinic]
BA7T AT EXIT VERB 89119000
BO750% ook ook she b 3 * ek ¥ W #AA11 3 0R
BB7ATR EMEX . BAa1192aa
887539 MOVE 178 TO RTNO1. . 28113302
IF DARTAL NAOT ERUJAL. SPRCE . B2A1L18400

RDD 1 TO RTHO4 . Ba119568

B2723a EXTIT . Q@11 850A
893280 EXIT . BR11_7FAR
aRA7IRA b e o8¢ o 2ok 1 ek £ sfe ae e o ok e e abc e e 3 2B e e e e s b s sl ab st sk UK AR ] 4 QSR A
PB74EGK PERFOFM VERB *GG1 1 SR
B27410% sheafc i s o b e ok b kR o e e o s e e HHAG ] PADAA
BR74200 PERF1 . BB12G100
MOVE 1206 TO RTNO, Pa1z020a

MOVE DATRL TO FRSTA /a1203na3

MOVE DATARZ TO SECDL 82120406

MOVE frREAGIE T LAST1 . BR1L2G500

iF DATAZ HOT ECUJAL SPRCE a1 2asnn

MOVE DATAZ TO IGN-2 aD12a708a

PERFORM OOCR  THRU  OCRXT fa12a800

MOVE suc T0 VLR
MOVE VLR TO RDWR

MOVE ADR TO LAST1L . P21 805

ea7430 PFXIT . PR1Z1i0A
297508 EXIT . BBL 21200
07551 10 b b s e s bt e o o b b o o L 3 B o o b e i 3 e o o o i ok o e ol ol o o i o 4 e o e WEAL 21308
ea7530w READ VERR wRGL 29 400
BO7 5 Bitookrbiokshok stk bk b 4 e e 5 A M 14 1 o 1 e W o b a0 e o R ol b O DIEY ] 21 SO
ea7558 READL . BRA121F0A
AR7360 MOVE 139 TO RTHOL , B 21769
7570 MOVE DATARL TO FRSTA . BR121 AR
MOVE DATAZ TO LASTL . 09121804
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8376418 RDXIT s . BB122aa0

PA7E20 EXIT . 122100

TVEN 75 TP o e b b b 3w b o b o 4 b i 5P o o S o e e o b e pbe o e s 1B 2B b W WK BRI BV ] D2 PG
BAZESAR PEWRITE VERB wpa122300

DB 7650k Wi b vt e e o e e s o e i o e e e o o o M SBOR i e iR OR ALY ] 2 2300

BA7E78 RTPRR . . BR1ZZTOA

087520 MOVE - 14p TO RTNOL . QRL22500

76590 MOVE DATAL TD FRST1 . BR122700

IF IGH-1 ERLIAL SPRCE 2R1222a0

GO TO RTXIT . DAL 22900

ADD i JO RTHO1 . @A123000

PERFORM ROCOR THRU  CORDY . BRI 23100

IF INSTR EQUIRL BGD ] QL2320

MOVE DATAL TO LASTL 81233009

GO TO RIXIT . BB1224a0

IF INSTR EQUAL &GO TO (] - BRLZISAA

MOVE DATA1L TO LASTL a1 2300

GO To RIXTT . BRL2270A

MOVE PPNAM TO LASTL : ‘ . 82123207

MOVE 1 TO RDFLG B . . BRL23S0G

MOVE 1 TO BARK R . RB124000

07768 RTXIT . 2@a124100

Bar77ia EXIT ' . 88124200

DGR 7 Dok ook she 3 s o ok o ke sk ok ek s v ol sk s sl ko sl R Bk ok D10 244 TOA

BAS2ANN MRITE VERFBR ®@QA1 24400

BA7BOA sk sk okeako ok ok sk ek o ke *QAY 24500

Ba7818 RIT1 . BALZ24500

027826 MOVE DRTR1L TO FRSTA . 8a12472a

IF IGN-1 EQUARL @INVALIM 22124830

* GO 7O TNV . 98124962

827238 IF IGN-1 EQARL REEFORER ’ PAL25SA3A

8879849 GO TO BEFOR . BB125108

2273859 IF DATA2 ENUAL RFAGE @ RA125206

28758 MOVE =]k 0 RTHOL, PR1253AA

2878702 GO TO RIXIT . B 25400

ea7ecn MOVE o241 TO RTND1 . RB125500

MOVE BEAOAL @ TO SELCDT . BR12554a

ea7iea IF DATRZ NOT EQURL. SPACE PAa1Z25700

MOVE DATAZ2 TO SECD . BB12%2a0

8a7120 GO TA RIXIT i . BB12T200

BB7130 REFOR . B3L2saan

987140 1F DATAZ ENLIAL APAGE & L2125 Bed oh Y=

MOVE esz TO RTNOL C 90125200

BRA7150 GO TO RIXIT . BRI 25TR0

PB74170 HMOVE asn TO RTHOL . RA1L 25403

MOVE DATAX TO SECDL . BA1 255634

GO TO RIXIT . RB12ERPA0

INVI . PRLZETAR

MOVE 84 TO RTNO1, . @@t 2=R00

PERFORM FDCOER THRU CORDXY . . BB3125%20

1F IHSTR EQUAL GO @ @21 27000

MOVE DATAL TO LAST1 2127102

GO TO RIXIT . PB1L27200

IF INSTR EQLIAL @GO TO L Q127204

MOVE DATAL TO LAST1 BR127404

GO TD RIMIT , BRL27TO0

MOVE PPNAM TO LASTY . BRL27500

MOVE 1 T0 RDFLG S, 88127730

MOVE 1 TO BAK . BRL27EA0

eB7i%aQ RIXIT . BB127900

[A7200 EXIT ) . BALZ2R003
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2@2ETGww oo

-

0860

003570

ea9gae
23328
289365

009910
202520
009930
209340
PB9959

283320
218000

810230
ol10a2a

a1e50
. 910850

2102909
.010080

8101z@
010110

010140
910150

BRKDH
MOVE
MOVE
MOVE
MOVE
HMOVE
MOVE
MOVE

BRKD1
ADD
IF
PERFORM
MOVE
MOVE
MOVE
MOVE
MOVE
MOVE

. MOVE
MOVE
IF
MOVE
MOVE
MOVE
PERFORM
GO TO
IF
RDD
IF
MOVE
MOVE
PERFORM
GO TO
MOVE
IF
PERFORM
MOVE
GO TO
IF
FPERFORM
MOVE
ADD
MOVE
MOVE
ADD
GO 70O
IF
PERFORM

GO TO
BRKXT

EXIT
GQDUMP

SRS

rDCOB
DATAL
IGN-1
DATAZ
DATAZ
DATA4
DATARS
DATAS
DATA?
PARAG

ZERO
ZERD
aDLP

T2

T2
ZERD
ZEROD
QapLMP
BRKXT
T2
CoL-1
SURED
TARL
ERKD1
CoL-1
az4
LITCN

VNAM
TAB1

BRKD1
coL-1
Q@21

LITCH

YHNAM
TARB1

BRKD1

EBRKD1

TO Qsiue
TO SUFLG
TO ADFLG

70 TRAB2
TO SOR
JO suRz
TO SBS
TO SBS
EQUAL 14
THRU CORDX
TO T2
TO T2
TO T2
TO T2
70 T2
TO T2
TO T2
TO T2

NOT EQURL
TO ROFLG
TO SLFLG
TO ADFLG
THELE  BIRsIRSC

#SBSC EMLIAL
T0  ses

%SBSC EOUAL
TO SUFILLG
TO GDFLG
THREU  QDMPX

Hepsd TO
EniAaL mxae
THRLI  SUREX
TO BE
EQIARL AUOTE
THRL ReX
T0 THU
TO SUBZ
TO AR

TO xXvZs
T0 ADFLG
NUMERPIC
THRU =X
TO THLS
T0 sUBZ
TO RA

TO XyZs
TO QDFLG
TO suez
xsBs< TO

177

o e

%211<
#12<
i3
#214<
#15<C
X1
x17< -
wiR<
SPRCE

SPACE

SPRCE

IGN=-2

#“SUBZLC

“EURZ<C
#“ODFLGC

XEURZC
“ODFLGC

AR “5UR2Z<

ke sbolsiodok soksiok 3R] 221 00
. BRL2R204
. BA12e30a
. @R12R400
. BA1L2RS00
. @1 2RE00
. B 287RAA
. a1 2arna
. Q212320
. Q123002
. 2A122124

2129200
8081233na
00129403
2n12a5naa
80129564
B31. 29700
201292300
80129204
291000A

. 99130109

PO13BZ0OA
20138309
85130402
89130509
PRAL3IACA0

. @a13a7as

02130200

. BO12059RA

A1 1080
ep131I /G
281312a0
2131303

. 88131400
. BO131500

RAFLIIEHA
80131760
001321 FAA

. BP11903

00132003
8a132104
PO1322200
ea1322Aa2
801224004
9132503
813 2ran

. BRLR2700

=130 B cenis o]
20132763
PAL3IROAA
231321 60A
|21322204
ea1333Aa
0a173400

. BA13IITAA
. BO1LITROB
. BRI XI7ON
. @A123Ic0a
. A1 TI08
. BA124000
. 891341600



ADD 1 TO - QDFLG . BR134200

IF X¥YZS MQDFLGS EMIAL SPACE ea1343a0

GO TO QADMPX . @RLI4400

MOVE X¥YZS XODFLGC TO LITR . PB134%00

HWRITE LITR . BP1LI4s00

GO TO anuUMP . BB1 247D

QOMPX - . BALIIRAN

EXIT . B T4900

8ipiéco 3 e e ake e ek Wb i sl ol o ok b RAOR 0N ) IS000
L] EXTRACTS SURSCRIPTS USED IN SOURCE COROL AL IS 00

i o e e v o o o o 4 e 300 e i 3 . S e i 62 e e 3 i e o o b i b b e sk AL ] TS, 2R
81178 SUBED . PALITINA
2810139 MOVE SPRCE TO TRAB1 . @RALITHOn0
9168123 MOVE 1 TO SUR . BA1ZS50AA
18200 MOVE 2 70 sUA é . BA1LISS0A
218216 MOVE T2 XKEBSC TO TRE3 . BB1S7TAN
812228 SUBRXT . BBLISEN0
ei1a230 MOVE T3 “SUAR<C TO T1 “ZSuUB< . . PAL3ISAnA
210248 ADD 1 70 sUA . BALIEGDO
218250 ADD 1 TO SUB ) g . BR13IEI A0
212260 IF SUA EQURL 7 . RA135200
816278 ADD 1 YO sBS BRIZEZAA
o182re MOVE i 70 suA PR1LIS400
216298 MOVE T2 XEBSC YO TABZ2 . BB13ES00
2193480 IF T2 HKSUAC NOT EQUAL adlm BB1ZsEnAn
818310 GO TO SUBXT . . BBLZETHA
MOVE TRR1 TO IGN—-2 . BB1XELGA

IF CoL-1 NOT NUMERILC 881 3I52MG

218340 GO TO SUBEX . B@1372aA
MOVE . ZEFQ TO SUFLG . BRLE7I00

910358 PERFORM VALK THRIJ @Q&X . BR13I7200
© MOVE 1 TO SUFLG . BBL37TIAA

MOVE LITCN TO THLS . @013I7400

816373 MOVE YHAM  TO TAB1L . BALR7TO0
2183288 SUBEX . BOLI7=R0
8106390 EXIT . BALR7FAQ
B2 P12 O3 rsberbe sbespe s afe e st s s e s s mhe s o b e o b ol o e e oy S 4 sbe s b sl sl b ok e b o ol ok K AUV T TR0
2164164 EXTRACTS THE VWARLIIES FOR BOTH MIUMERIC AN ALFHAMIMERIC RHD (212 ) B ials]
BIDd 20w BUILDS THE VALUE TRRLE HIITH THE ACTUAL YALLIE *w@A1 ILO0A
919449;'*:«1-**&m*mmm**mmmmmm**mm*mm*mmum***-um-k»-*ml--mk-urknk**mww******m*ww****cjaj Es=h] [nic]
818450 Q@21 . @13’ 0A
MOVE ZEPD TO FLONG . BRA1323T0A

MOVE SPRCE TO TRE, C . R@ize400

B19468 MOVE 1 TO OCR . BaL3Z8T0RA
918470 MOVE T2 #SBS< TO TRBZ2 . BR1LISENA
210482 IF T2 “0CRC EQUAL QUOTE BOL3870A
MOVE k1 TO FLONG . BR1 38500

168519 MOVE 1 TO VLR . RALISARA
21e528 VALR . BB138060
8103320 MOVE T3 HOCR<C TO T4 “VLRC . pA13aI a0
210548 ADD 1 TO VLR . PR1382GA
ADD i TO OCR . BRLTIATAA

IF OCR FourL 7 908132403

GO TO VALA . BA1L3ATa0

IF T3 XOCR< EQUIARL QLIDTE 82132 nR

GO TO VYRLDD . BB13a7A0

210582 VALD . BRLISfnn
10523 IF FLONG EQUAL 3 % a1 3I[%AA
210600 GO TO VALDD . BR140004
8ips1d IF T3 XOCR< EQUAL SPACE 0l 40100
P12 GO TO VALK . BR140200

1789




170

2185322 G0 TO VALB . 0014030Q
Bias540 VRALDD . BR14D40a
218650 IF 73 XOCR< ENUARL OUATE 2nd1.4a%na
MOVE T3 X0CR< TO T1 VLRC P14
910650 MOVE ZERQ TO FLONG Q2140703
Bias7a GO TO VALK . 9a14020A
piasca GO TO VALB . 821402050
P1859a VALAR . BB1L410m0
818702 IF sBs EQUARL 1@ 22141160
818710 GO TO VALK . @Rl 44204
18722 MOVE i TO ocR . BR14100Q
e1e739 ADD 1 TO SBS . BB1L41404
18742 MOVE T2 “£SBS< TO TARZ . Bal4150a
810752 GO TO YALD . 8141500
818760 VALK . 88141 70a
IF SUFLG EQUAL 1 e0i41L03
GO 7O (=1%o . BD144 966
010770 MOVE ZERO TO ocR . BA142000
ADD 1 TO LITCH . 09142100
MOVE TRBE1L YO LITR . RA14220a
WRITE LITR . BA142303
216388 0sX . PB14246a
818218 EXIT . BA142500
B1. 21 2ok shesbesbe b sboafe ook sbe b b e o 38 e M 3 vhe 9 4 e b 4 * ook g oo el sk kol ok A ] A 2O
812136 APPLIES GROUP OPTIONS TO ITS SUBORDIMATFE JITEM= aAa14270a
B121 4Pmkrkukerk > + e o b e o ok o * o b ok BO1 42200
812150 ONEGF . 89142234
812168 IF GF LESS THAN LEVL R9143RGA
212170 Go 7O ONEGA . BAa143108a
e121R06 MOVE ZEPD TO GF . BALLI2NAD
8121902 MOVE ZERO TO uUF . BA143304
212200 MOVE ZERQ TO SF . BO143403
212210 GO TO OHGFX . BB143%00
P12228 OHEGA - . Q14350
812238 IF UF ERAL 1 BA143I70A
012240 MOVE 1 TO USGE 89143864
812252 GO TO DOHNGFX . BB143500
812258 MOVE SF TO SYGMN . eat14400a
812270 IF SF EQURAL. 2 v 44108
812289 ADD i TO IDLNG eal14420a
812292 GO TO ONGFX . PP144200
012362 IF SF EQUAL 4 20144408
ADD 3 TO IDLNG .
812328 OHGFX . pei4450a
912320 EXIT . 2144708
B2 2 T3 2wt she b e vhe b e e b s b b s b e e 3 b o 5 ol Wl 2 spesberpeaiesbelfe st weakeokeslod e stododolok AR 44 RIG0)
@12350% GROUP ITEM PICK-LIP BRi449na
e ok o e o b v bbb skl o o o L AR 4 S 0G0
PIS . BRi4S1G2
iF INSA EQUAL eaZe a1 45760
PERFORM PIS2 THRU PISSX Qa1 45300
' P12400 MOVE sug T0O G2 145400
212418 GO TO PISRO . 145500
81242a IF INSA EQUARL PAze Q145,03
12424 PERFORM PISR THRUJ PISSX A1 45700
012440 MOVE sup TO G3 eA14%A00
212452 GO TO PISRO . PO 4EA0RN
912468 IF INSA ENUAL. RA4qm A2 L SEOAA
212478 PERFORM PIS4 THRU PISSX ] 451 00
912480 mMOVE SUR TO G4 . @914620A
GO TO PISFO , PR14£700



812420
12560
812510
812520
212530
812540
2812550
21250

@1257e

212520
12528
e1zeBa
812610

12520
Bize40
812650

812670
212580
812690
8312709
812710
812729
812720
8127406
812750
812760

6o TO
1F
PERFORM
MOVE
GO TO
IF
PERFORM
MOVE

PISRD
MOVE
1F
PERFORM
IF
GO TO

IF

PERFORM

50 70

1F

PERFORM
PISR1

MOVE
PIEXT

EXIT
OCGR

INSA
PISS

PISRO
INSA
PIS&
siue
PISRD

P1S7

PISRO
INSA
PISS
suB
PISRD
PISS

INSA
GF
ONEGF
Facc
PISRZ
FDCC

OCLN
PISR2
oCGR
ZEROQ
ZERO

DATAY.
DATAZ
O0CR,

suc
INSA

PISR1
DATAL
REDE
PISRY.
CODF
conG

CORLC

IPICT
ZERO
OCLN
OCGRX
sun
DCGRX

EQURL
THRLS
T

EQUAL
THRU
TO

EQLIRL
THRU
TO

EQUAL
THRU
TO

EQLAL,
THRU
T0

TO
NOT
THRL
EQLUIAL

LESS
TO
T0

THRL
TO
TO

EQUIAL,
TO
THRU
TO
TO
T0
TO
TO

EnuRL
THRL

NOT
THRL

TO

TO

FROM
“sue<
TO
¥0

EQuAL

180

as
PISaX
G3

=13
PISax
G6

o7
PISax

G7

as
PISax
G8

29
PISSaxX
GS

LEVL

EQUAL ZERD
ONGF X
ZERO

THAW LEVL
OCR
VLR

NCGRY

FOCC
IOPIC
OCR

BREDEFIM
REDEX

EQUIRL SPARCE
CODGX

ADR

OCLN

b=

EQLIAL 2
IPICT XsuUB<C
SUB

i

20145400
Q0146509
RPidEEOR

. BB14E7AR

22145200
20145200
Qa14700A

. B 471I0A

02147200
82147300
20147400

. BR147500

82147-00a4
22147730
09147202

. BB147500

eaidqaa0n
2148100

. 88148200
. @P148700
. @a14c40a

Q148504

. BRi4£can

801438700

. PR14850A0

2148500
Beai4900a
99149100

. 8149200
. 89143300
. BR1484a3
. 9@14350a
. BR149500

82143700
ed143800
22143304
091 S000a
961581 6A
Be1Sa200
e215a3aa
P81 %400

. B15a%AA

B8215a793

. BBLTADGA

ea15a3a0

. B21516060
. BB1511AA
. BB151260
. 89151394
. 99153 ang
. Ba1 51 500
. PRLSISOA
. 82151700
. 981512800

28151903
90152000
ea1521na

. BRALT2200

92152303

. PR1L52400



BIVIDE FED TWNTOD TN XS0 . i TR

GO To OCGER . P WP En

DEGRY . BEEETFOA

EMIT [ s R Rt il ]

[ s Brdrayl il e & . ey AN0h § = S0
BlFFRA. TERMIHATES. PRMICFSSING FORE A GR0E Ba1 SThao
B =ran . - SR e ————— LR T 111
Fann PIE2 . DA STIOA
Lo e e IF G2 HaT EfasL FEED B STran
B1FEFR HIOWVFE SRR TO Th.M  ¥GFC A S Tdme
alLFRTa FE ZERD TO ELBE ), S TS0
@iFoan PISTY . T
B a0 IF ax HOT E@mL FERD DAY I TN
a1 asen HRE BLA Ty TN HGRE L e
Bl a7 FIAE LEFD  TO ax L e
B 3een MF'E FERD TO ELE B
el Zata PIE4 . B S 00
B 2ana IF G4 HOT EmEL FFRO Pl S oA
o8 FOVE TH T TN G4 L R e
ai2a3n HIE FEFO T Gid B Eafad Gl
ai1za3a HWE ZEROD TO THLI PRy SdSOn
FPISS - o

IF (=3 HOT EDAEL FERD [k Rt ile ]

FQVE ChT Tiy IO W NG D@ 4RO

Ly o FEFD  TO 0= A Tulfann

FIOYE ZEFD ToO [ = L s Sl

PIEE . B A0

IF GE NOT EfFL FERD By STEMan

HOE (i T INnLHN  MGEC BOLSSTO0

HOWE ZERD  TO G s S0

FIOE FEFD TO =l . PR SwS00

FISF Bl =T

IF G¥F HOT EfuaL TERD Bl TR TN

HOVE [k TO IDLH XGRS ] TR

MOVE ZERD  TD ar Ry TR

MIAE TEPO  TO =iy . ] TS

Fl158 . BB S na

IF Ga HOT EDUAL, FFRO P NS00

HOVE (= T Tl AL L e L

HMAE FEEFO 1O =] ] Tas A

MOVE ZERD TO o8 . ] TeETN

FISZ B R

IF G MOT Ef Al FEETD L Bt

HOVE [ T TN XGE B TS

MOV'E ZEFO TD a9 (o Rl

MOVE ZERD TO cEa » I T g

flzod4n PIERY B R
22953 EXIT . @Ry SFE0a
B 3 1 0N i e o o el R R e e R e o 2 o e i A SN T PR = B LAt 2 T |
B Z3 7R PRONESSFS THFE FPICTIRE CLRLISE [k B s |
1Y 4] 5 U e s s o P M i s el oo b o o o o o e o Y T
‘@iFeSp PT . @] SFERR
e 3aen HIE snE T ThRA1 BALTFFOG
Bl Faga HINE T TO Ll L2l R o
B Zaa IF Ti HADES FOUAL  mxE B TFacm
L iy s] MIOWE [Led ] TO InEIC B SSan
B I G TO (8] . PR sELOn
] T IE Ti HADE EE. asm P B30
[ e lalr HIWE & T T Bd | =E S
@l IaFa GO TO PTR - R mpa e
B 30Ea I Ti HADRC B, ass Bl SEnng

1581



913092
e12100
213110
8i1312@
213130

ei3i40
21315
813150
91217a
013188
213193
813202
913210
013220
813238
213240
913250
@13260
813270
813288
813290

813318
Q13320
913328
813340
013350
B133130
813370
813388
813390
013403
012410
813420
813430
813448
913450
013468
13470
@ai13480
813450
13522
a1351e

813%2a
013530

013540
8413550
Q13569
813572
813580
013593
813700
913610
013520
813630
813540
813659

PIA

PID

PIDDD

PIV

IF
ADD
MOVE
MOVE
RDD
GO TO
IF

GO TO
IF

GO 7O
MOVE
PERFORM
GO TO

IF
GO TJ0O
MOVE

1 To RDR

a TO IDPIC
1 JO SYGN
PIA

TL XADRC EMIAL
1 70 IDDEC
2 TO FLONG
PID

Ti #ADRS EQUAL
] 70 IDPIC
PIV

PID

1 TO ADR
Ti ¥ADRC EQLIAL
i TO TDLNG
PIX

71 XADRC NOT

1 TO IDLNG
PIV

ZEPO TO suC
PIBBB THRU PIEX
suc TO RTHOL
RTHO1 TO IDLNG
TL ZADRS ENLIAL
PIX

IDPIC EQUAL S

PIV

1 TO ADR
T1 XADRC ENLIAL
ZERPO TO suc
PIREB THRU PIBRX
suc TO RTHOL
RTNO1 TO IDLNG
PIDD

1 TO IDLNG
Ti XADRS EQURL
IDLNG TO IDDEC
2 TO FLONG
1 T0 RDR
PID

T4 ZRDRC EOUARL
1 ™ TOLNG
IDLNG TO IDDEC
2 TO FLONG
1 TO ADR
PID

T1 XADRC ERUAL
PIFP

RDR NOT EQUIRL
PIND
BTOBIGEDITPICE®
HRIT THRU WRXIT
PIX

T1 “RDRC HOT
PIDDD

2 YO FLONG

182

ava

SPARCE

EQIIAL AX@

SPACE

LR

EYaE

A @

SPRCE

€0

T0 MIASM

EQURL ava

R1 TSR
aal1Te7zaa
Lok B sicioie)

. BB1LS290A

00153000
aa1591 00
PB1=azn0
8159400
80159500

. BRLSIEOA
. BR15S7 N
. RB159550
. 83159000

BRl1EANAn
pa1EaIan

. BR1FAIAG

BALELTIHO
PR1EAYAA

. @Al ERLAA
. DR AGRAR
. BBLEA7TOA
. BALEOoRA
. BRI ENIAA

92151000

. BR1E116a

88151200

. BR16130A
. 82151400
. BRG] 56a

811 snn
82151 7
A1l Lan
QR1e1 204
BB EZaAN

. BR1EZ1I0A
. BRL52200
. BQ1R230A

BRI 52400
eR1e25a0
eD152raa
PRILE27aR

T eRIRERAd
. BRI &R

V2163000
Pe1E3T100
PR1e32200
BA1ERTGN
BRALIEZAOA

. BA1ERTON

=1k Lot lc ]

. BRLEI 7RO

8o1E=eAA

. BRLEROA0
. BRI R400R
. BRAIR4I 00
B ok T ded
. BA1A4I00

RA1s4400

. PBLA4THA
. BRLE4SOD



912€60 MOVE
213670 ADD
12680 IF
213650 GO TOD
813720 ADD
213710 IF
813720 MOVE
@13730 PERFORM
813740 MOVE
213750 ADD
13760 GO TO
813770 IF
ei37e0 ARD
8137208 MOVE
813500 MOVE
813810 GO TO
913820 ADD
813832 GO TO
813840 PIVA
813852 IF-
2132350 MOVE
913370 SUBTRACT
813820 GO TO
813890 GO TO
913500 PIP
@13%10 IF
913529 SUBTRACT
8139320 MOVE
813940 MOVE
813952 GO TO
21336a MOVE
813a7d PIPB
813929 IF
213332 MOVE
214800 GO YO
914@10 IF
914620 MOVE
814022 GO 7O
81440 ADD
91405n GO TO
214060 FPIPR

MOVE
8140220 MOVE
81402a MOVE
ei41e9 IF
01411@ GO 'TO
014129 ADD
014130 MOVE
@14140 IF
214150 GO TO
814160 ADD

MOVE
8144180 IF
9141580 GO YO
14200 ADD
14210 MOVE
014220 IF
14230 GO TO
814240 ADD
814250 MOVE

PIK

IDLNG TO

1 70

Ti HADRC
PID

1 TO

Ti XADRC
ZERO TO
PIEBBRB THFRU
suc TO
RTNOL TO
PIVA

T1 XADRC
1 TO

1 T0
ZERO TO
PIX

i TO
PID

T1 “ADRC
ZERD  TO
IDDEC FROM
PIX

PID

FLONG EQUAL
IDDEC FROM
ZERD TO
BNR 70
FIFA

39 TO

T1 HEDRC
GE@ TO
PIPA

EDR ERIAL
aNG JO
PIPA

1 YO
PIPB

i TO
SPACE TO
IGN-1 TO
RADR LESS
PIK

1 TO
DATAZ YO
ADR LESS
PIK

1 YO
DRTARAZ TO
ADR LESS
PIK

1 TO
DRATA4 TO
ADR LESS
PIK

1 TO
DATAS TO

183

IDDEC
ADR
NOT

ADR
EQURL
suc
PIEX
RTNOYL
IDLNG

EQLAL
IDLNG
IDDEC
FLONG

IDLNG

EQUAL
FLONG
IDLNG

2

IDLNG
FLONG
IDPIC

EDR

EnUAL
IDPIC

S92
1DPIC

EDR

EDR
TA

THARN

EDR
T2
THAN

EDR
T2
THAN

EDR
T2
THAN

EDR
T2

EQUAL 9

axm

SPACE

SPRCE

GIVING IDDEC

GIVING IDDEC

axa

XEDRC
25

XEDRC
4z

YEDRCS
48

YEDRC
54

ZEDR<

. OR1E4TAO
. BALE4ROn

PB1E490A

. BR1ET1LAD

PQ1L520a
PR ATIAA
P ES400
PRI 55500
Q21£550a

. BB1ES72A

90155224
B15%300
881e5a0A
Paiss10n

. BRIESZOA

PQ1Es3A0

. @@1E65400
. BB1EETOAN

82155509
PAI 57 OA
BR1EE220

. BB1EE20A
. BA1LE7RAA
. D157

@R1E7 200
PRIE73ION
BR167400
PE1E7SAAR

. BRLE7EOD
. BBLET 7O
. R@LE7EAD

82167900
99168000

. B2162100

9R16£3200
eaienz0a

. BR1LEL400

03158500

. BR1ERE00
. B3icae7an

PR1L916a

. 0219260
. QBLEQTOD
. PRLES40A

29169500

. BR1LETAA
. BBLEATOR
. BR16SAA

Qa1 £99G0

. dRL7AR0A
. 171 0a
. L7 arna

PO17a0A

. POL7Q4NQ
. Be17a=nn
. Q91 7AsAA
. 8eg17e70a



214270 MOVE i YO EDR . 1 7OR0A
@14280 PIL . BB17RA%00
9014290 IF TA EQURL EDT HEDRC a1 71a00
014202 GO TO PIX . BA171100
214310 IF EDT XEDRC EQUAL SPACE 171200
@143>a MOVE TR TO EDT XEDRC A1 713AA
214330 GO 7O PIX . BAL7TI 400
8143409 ADD 1 T0 EDR . DAL 71ISO0
@14350 IF EDR NOT EQUAL 100 e17150aA
914360 GO TO PIL . BA171700
P14370 MOVE REDITTRRPEPRORRE TO MIASM . BAL7iR0R
14382 PERFORM WRIT THRL WRXIT . 824171900
914390 PIX . PR17ZaN0
2144PQ EXIT . . 83172100
1. A B A Sk v shc e b o o o o o e s e b b v e b b e b i e W o K 2 3 9 2 o e 36 i ek e ol e sl R BBk oK ok IRV 7 2 2 00)
014420 EXTRACTS THE PICTURE SIFE 172300
B2 & TPk borkeok v shonbe s e s e b bt e b s s s o b b o e o e b o s W o b b o o b o o M S oo ol sl ke ook L) T2 VA
0144490 FIEER . BR172500
814450 ADD 2’ JO ADR . PRL7TZEOQ
Q14450 IF T1 “ADR<S ERUAL @A PR172797a
014478 SLUIRTRRACT 1 FPROM ADR pBL72s00
914420 MOVE T “ADRSC TO poxy PQ17230a
214493 RDD 2 TO RADR Q17000
914500 Ga 70 PIBX . P76
914518 RDD 1 JO ADR . BAL7?IZONR
014524 IF 71 “ADRC EOUAL Bd@ PB1L7ITR0
91453 SLIBTRACT 2 FROM RDR 20172400
91454A MOVE T “ADRC TO s2 Q3173520
81455 AnD 1 TO ADR PR17IE0A
814560 MOVE Ti HKADRS TO s3 PB173780
814576 RDD 2 TO ADR a1 7IeRa
2145806 GO TO PIBX . BBL7ISON
014550 SUBTRRCT 2 FROM ADR . @B174360
P14600 MOVE Ti ZANR< TN S1 02174100
eid461a ADD 4 TO ADR Qai742a0
B1462A MOVE Ti ZADRC TO s2 e17430a
014630 ADD 1 TO ADR 28174400
214640 MOVE T1 XADRC YO s3 . BA174%50A
D14653 ADD 2 TO RDR . BB174E00
Pldec@ PIBX . AALT470Q
814570 EXIT . BB174200
O1 4 SRkl KK + e o e o ok ke sl bl ik sk A0S, 7 4 IO0Y
B1L46R0w GROUP OPTIONS CONTRAOL 203175400
OV e 7 ENEN b e s e o b s 0 ke e i e i bk 20 bt W e W o o o b ol o i b ol kAR 751 A6
814710 CODG . BA17E200
814720 MOVE SorR TO TARZ2 . RBL7SIAA
@a147306 MOVE S5 TO SER . Ba17Sa0A
@14742 CODGR . BRALTSTAA
9147502 IF T2 “SERQC EQURL AVALLE m ef17sena
81476/ FPERFORM VAL THRLE  VALX QARL7570A
814779 G0 TO CODGA . RB1 75203
814780 CODGK . BR17S5900
21470 IF T2 ASEQC EQURL AUSRGE @ 217=a09
214802 MOVE INSA TO GF @171 00a
214810 PEFFORM LISA THRU  LISAX oni 7e200
2148282 MOVE USGE TO UurF RRL 7R
214826 6N TO CODGA . RBAL7E400
P14840 IF T2 “SERC ENIAL MSIGN @ @aal 75s0a
014850 MOVE INSA TO GF Q1 75A0A
e14ReQ PERFORM SIG THRID SIGY eI 7:5704A
214870 MOVE SYGN TO SF pal17ecna

1RA



. A1 7EaNQ
. Qe 77000
00177100
eai77200."
. BOL77IAN
Q177400
ea177s0o0
PA1775A0
ea1777mA0
. BR177200
e91779na
. @R17eR0A
ga17e10n
. Be1722an
. eeL7RIOn
. e@a17R400

e i b n W e e b Ml 3l a3 e Sl e 3 e S e 0 1 P e e ol b ol s b o sl bk ke b IV L P RS

214820 MQVE ZERO YO SYGN
01489@ CODGA
a14900 IF SEQ NOT GREATER a
2149210 ADD 1 TO SEQ
ei14920 GO TO coDGB
81493R IF STEND NOT FouRL @ B
8143940 PERFORM RDCOB THRU CORDX
@1495a - MOVE SOR TO TAR2
81490 MOVE 2 TO SEQ
ei14970 6N YO CODGK
a@14382 IF GF EOUAL ZERD

GO TO CODGX
815a9a IF PARA EOQUAL @21 @
015210 MOYE e1 7o GF-
245820 COoDGX
815031 EXIT
2813840 stk vkt okl
a15a504 FROCESSES THE VWALUE CLALISE

a1 72500

B1506Ratesdscrkan: v e b e b b e 1 e b 3 2 e e e b i W ol e ol bR KO IR T2 T N
a15a76 VAL . BRL7ESRA
8159586 ARD 1 h)s) SEQ@ . @aL7RI0a8
81Sasn IF T2 XSEQC EQUARL @SPACE @ 21 7300A
915102 MOVE aag JO VLR a1 7a10a
eis110 GO TO VALX , BB17ar0n
a15120 IF T2 HSEQC ENURL BZERD @ @B17936aA
915130 MOVE aag 7O VLR e01734023
815140 GO TO VALK . BaL7aSaN
/15150 IF T2 HSERS EQUARL RQUOTE # 08178503
ei51€0 MOVE |97 TO VLR Rai7a7aa
B15170 GO TO VALK . BR179203
e15180 MOVE SPACE TO TARL . 17 asnn
815192 IF T2 ZSEQ<C EQUAL SPRACE POI1LEHRHIA
815260 GO TQ YALN . BRa1RA1 A0
2152108 IF SEQ EfURL 11 a1eazaa
015220 GO TO VALN . BA1EOTAA
815250 MOVE SER YO SRS . BgigAdan
815248 VALH [l n RS tatels]
815250 PERFORFM R21 THRI =X [l Ra T 1o

MOVE LITCH TO VLR . BRLRATAR
152608 MOVE SRS TO SEQ . BR1LeGS0R
215270 GO TO VYARLX . BR1RAARA
815288 VALN . 93181 AGA
Q15259 PERFORM RDCOB THRU  CORPDX paigtian
815308 MOVE SOR TO TARAEZ2 . 8a1R1 2604
215318 MOVE 1 TO SRS . ga1e1zo0
Q15320 GO TO VYALH . @a18140Q
B1S338 VALY . a1 San
153409 EXIT . RALRI ERO
V1535 Ak s sk b o e e b ok o s e o s b ok oA ] 7an0
B15360% ELEMEMTARY ITEM OPTIONS CONTROL aaifi=na
B 57 0 ke skenke b e e b v o ot e vhe vk o s o o i o B s o ok sk DAL A1 QG
153280 COD3E . PR1220AA
815322 MOVE SOR TO TAR2 A 1o R i Rl
915400 MOVE 3 TO SER . BBLR270A
215412 CcoDA . BAIR23IAA
15420 IF T2 “EERC ENURL AVALLUE @ Qi az40a
215433 PERFORM VAL THRU  VALX AAIRZTHA
815440 G0N TO conc . B33 /RIEOA
215450 IF T2 KSERS EOURL ROCCURSE eA1R27na

MOVE 2 TO ocrR Pa1e2r0a
15470 ADD 2 YO SEG PRLR22A0D
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015420 MOVE T2 XESEQC TO - IGN=2 BRL/3IAGA
PERFORM OOCR  THRI) DOCRXT ad1R310a

915500 MOVE suc TO VLR 2AIRIZOA
MULTIPLY IDLNG RY VLR GIVING IDLNG 228183304

P1552Q ADD 1 JO SE@ 1 e34na
21553 G0 YO cope . Be1azson
R15%40 CODB . BA18ISH0
Q15552 IF T2 XKSEQC EQUAL ARLANK @& 12370
21555p MOVE | TJO BRK PO1RTIRAR
Q15570 ADD i 70 SER |18 ang
15580 GO TO copc . 184000
215590 IF T2 XSEQC EQUAL BSYHC @ Ba1r410Q
81500 PERFORM SYN THRU SYNX @B1R470A
815610 GO TO coDpc 4 . B /4T0A
215620 IF T2 HSEQC EQUAL BUSRGE & sais44an
BA1SE30 PERFORM USA THRIS  LUISAX Bi1RasHA
Q15540 GO TO conc . @81ed4s00
P1S£5A IF T2 “EERC EQIRL BSIGN @ eR1E470a
P1S55a PERFORM -3 £1] THRU SIGX . BB184RRD
815670 CoDE T . B3iedana
P15EED IF SEQ NOT GREATER a pa1eSaan
215590 RADD 1 TO SER ea1851an
P1570a GO TO CODA . BRIRS200
815710 IF STEND EQUAL @ @ PA1RSIA0
815728 GO TO CODM . BB1RS46R
157322 PERFORM RDCOB THRU CORDX . BB185504a
815740 MOVE SOR TO TABZ2 . BRISSEOR
15758 MOVE 3 TO SER . BRALBSTR0
Q15758 GO TO cobB . Bo1sSead
815770 CODX . RRIRSSAA
915788 EXIT . AL EEARA
81578 Mkt sl ofe b 2beob: s ool b e s ok e e o s o b s s e o SR e e B o s ke sk sk R e ol sk kol ook 0K FIET L S5 1 IR
B158aa% RIGHT JUSTIFIES HUMERIC FIELDS SUCH RS BLOCK CONTAINS . ag1essoa
B S8 Qokabenkonk o s she b she i o 3 1 e o b S 5 R o o o seakok 3 b b o o o o ol ek Haskk 0] SETRO
. DOCR . BRiESd460
8158739 MOVE ZEPD TO suC . BRLE=SA6
15840 IF COL-2 EQURL TO SPRACE PRl 2ECOn
815359 MOVE coL-1 TO 3 BAIRE 7oA
B15850 GO TO OCRXT . BALSEeGR
P15e72 IF COL-2 EQUIAL TD SPRCE 02125950
pi528a MOVE CoL-1 - TOD 52 BA1LRTOAA
8152238 MOVE cCOL-2 TO &3 PR A7IO0
8135203 GO TO DCRXT . BBLE7 200
a15918 MOVE coL~4 TO b BR127306a
@15920 MOVE COL-2 TO s2 . @RI R7I0R
015938 MOVE COoOL—-X TO s3 . BRAIBTSO0
015340 OCRXT . BRAIB7E0A
Bi5a%a EXIT . BRI R7 700
. BLSSSE Rk b ko ok Wikl - e v b e W o S e W 0B D S W b s M sk e sk skoloR R ik ok bRk b AL 2 TR AA
B SQ7 D bskok ok PROCESSES THE RPEDREFINES CLALSE Wk AR T 27 G0
315989**-luualnut:k-mkn-*mmm**m*mmm**m***mmm*mmmm**m»uh-anoe****mm*w*mmm****mw_*m**mga | B=3~Tg]s1=1
. 153834 REDE . PR1IeLIGA
P1EABD MOVE SuE Yo SEQ . BD18]200
4ER1P REDER . BR1823Tan
81020 SLUBTRACT - 3 FROM SEO . Bairaana
916634 IF NA ZSEQC ERNLIALL DATARZ fai1sssna
B1en4n SLIBTRACT IDLN  XHSERSC FROM COPLC ea1ear.an
15055 GD TO REDER . BB1287AN
816040 IF SER NOT EQUAL 1 PR1RLRGH
15070 GO TO PEDER . BR1L8fLan
816020 MOVE BNONAMEREDEFINESE TO MIASH . B21B20AR



216090 PERFORM WRIT  THRU WRXIT . A18910AQ
916100 GO TO REDEX . d@a189zna
15118 REDER . BB1893INnA

1F FOCC NOT EQUAL ZFROD Ba1 289400

DIVIDE PPND TNTD IDLN XSEQSC GIVING IDLNG a1 Rasan

SUBTRACT IDLNG FROM  OCLN 01825 0a

HOVE OCLN TN VLR . BR1Ra7aN
216120 SUBTRACT IDLN  ¥SFQC FROAM SLIRZ . B EAZOA
216130 IF INSA ENUARL Rraza 212990
216140 GO TO REDEX . 190000
816150 IF INSA ENJAL mazA 281401 a0
P16160 SUBTRACT IDLN  XSENC FPOM  SLRR Bl anzon
[ 5 % g GO TO REDEX . RR18ATan
15180 IF THSA FOURL Add4@ [ 2k Boln Bl ]
P1€190 SUBTRACT IDLN  %SERC FROM  SLIRR o1 an=0an
B1&620a SUBTRARCT IMN XSEQC FROM  SLIR i Rl e
216210 REDEX . BAL]ATAA
B16220 EXIT . BR1LAnSRn
PLE23T0 sk o L] s b o e e o e ke Aokl ok G QAOD
B1624 Ak PROCESSES SIGN CLALUSE sofiokk DG Q1 300
B0 6.2 5000 i vk ke vheabe b s st s oo b b o e S b o o e oo M OB o o o L BT e e wkoR AR 1.4 OA
Bil6250 SIG . 89191220
816270 ADD i JO SEQ . BAL9L3I0A
816280 IF SER GREARTER THAN S8 29191407
16299 PERFORM RDOCOB THRL) CORDX 2041 91560
216380 MOVE SOR T¥O TAR2 ea1a1 a0
816318 MOVE 2 J0O SEQ . 02191 76aQ
B1£220 IF T2 YSERC EMUAL ®LEADING eai191200
P16330 MOVE i JO SYGHN 20191 200
@1634 GO TO SIGAR . A1 azaGan
216352 MOVE 3 JO SYGN . RA18z2ioa
16260 SIGR P . BA192200
8163780 ADD 2 TO SER . BA192304
B16320 IF SER LESS THAN 192 2182404
816390 GO TO SIGR . 88182500
81£400 IF STEND EQUAL @ @ a1 a2san
916410 GO TO SIGXY . BB19270a
016420 PERFORM RDCOB THRL  CORDX . BALAZEGR
B16430 MOVE SOR TO TABRZ2 . BB19ZanR
8164408 MOVE 2 TO SEQ . BRL8ZE00
816459 SIGB . BR197104
816459 IF T2 KSEQC NOT EQLAL ASEPARAA 8n1azx2a0
216470 SUBTRACT i FRDOM SERQ BAL/ZIHA
816480 GO TO SIGX . BR1IAT400

IF - OCR EQUAL 2 PAL]TTOA
15525 RDD VLR TO IDLNG 221 azT=6A
Bl1€51a GO TO SIGC . BBIQATTOA
a1E520 ADD 1 TO IDLNG . RALAZTE0A
R16520 SIGC . BALATHR
B16548 ADD i TO SYGH . A1 2400A
816553 SIGX . 8124100
BIESFD ERIT . BB 84 20a
B 1 6507 Ohskake b sheae e s b s sl nfe s e e she v aba s e s mbe o p b e o 3 s it o 2 e i o 3 o s o oo e Wk AN Gl 200
@1 6580k oKk PROCESSES THE LISAGE CLALISE wkok k@A Q440
1 55 500 mh b s 1 ab b e e s e e i e o i e e e b i o o o e o ¢ e e b e 3 e o b b oo o ok sk 31 Q4 S0
B1e60a LISA . RBALA4RAA
ai16R1e RADD i TO SER . @I K4 T7TAN
P1EE20 IF SER EQUAL 11 Qa1 942600
P16630 PERFORM FOCOR THRU CORDY fo1a4unn
PILEE4D MOVE SOR TO TRB2 291 3%Aa0Q
815650 MOVE 3 YO SER . PRiaTIon
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B1EEER IF T2 HSEQS EQUAL GACOMP M@ aa183520a

Bice7a MOVE 1 JO USGE . B as3I0en
P1668a LISAX . Ba125400
P1658A EXIT . A1 /%5A0
[ 5 Do al= BN be s o oo e b e o 3 s st s e ol s e e afe o o s ol e o e s sk ok bR ALY QSIS0
B1E71 Ok PROCESSES THE SYNC CLALISE ook k@A ASTO0
D 657 225 vhowb sheabe ok s s ot b e s s o e e sb s e b b she b o b o i e bt o e e L M o b e BB o b bt e b o o o o s 1 e e s sl sl sk sk YY) QIR
B16732@ SYN . BBl S%ann
P1A740 ADD 1 TO SER . B8R Q5aaR
81675 IF SED ERUAL 11 231951 60
815758 PERFORM FDCOB THRU  CORDX 221500
816770 MOVE SOR TD TABZ RP195303
P1E780 MOVE 3 Jo SEN . BA1 985466
816730 IF T2 XSEQC EQUAL BLEFY M@ a1 as%saa
15208 MOVE 1 TO SINC 821 9ssAA
Ples18 G0 TO SYHNX ! . BA19sTaA
B16820 MOVE 2 TJO SINC . BB 952R0
B1EB3A SYNX . B /s aaA
eic84a EXIT ) . ea18700A
B 555500 s s s e e e o b sk b ol o W o e o e s e o e o < s s e e oo o < o o o e e sl o o bk sl o o ke sk R kol AR QT B
1 GRS Dok eakekookokon PHYSICAL ENHD OF FPROGRAM oksksok 4R RR ] Q7GR
B4 SR 7 Otk stk oot ofc b e e s b ab o e ;e ok kb ARk BB QT OO
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202800
eoanal
=l lal e
2a300az
220204
!aAnas
BaABaS
eaana?
efoanan
000003

eopals
o017
eseals
eBon1s
BaaGzA
oRoazZ1
eoonz2
802223
esoazqd
8BoaZS5
00BAZe
esen27
008622
[olalo sl
BABAZT0
8aBa31
Qeoaz2
BOOB33
e2a0az4
eBas35
[l
2029337
29638
eopa3a
eesado
00aa41
032842
PRAG43
eona14
eean4s
feoads
eannd7
een4s
0asa49
\AAATA
BeBa51
- BORASZ
[paas3
eanasq
BAARTS
BBRRASE
Qaga%7
820058
|a3aa5a
206050

IDENTIFICATION DIVISION

PROGRAM-ID

NPP

ENVIPONMENT DIVISTON
CONFIGUPRTION <ECTION

SOURCE-COMPLITER
UNIVAC-1108
OB.JECT-COMPLITER
UNIVAC—1188

INPUT=-0UTPUIT SECTION

FILE-CONTROL.
SELECT
SELECT
SELECT
SELECT
SELECT
SELECT

DATA DIVISTION

FILE SECTIODM

FD LITF
RECORD
LAREL

a1 LITR

FD COBIN
RECORD
LABEL

21 COBR
@2 IDL
82 FILLER

a1 CoBPuM
B2 SEQ
82  RTNOIL
82 FPRST1
82 SECD1
8z LAST1
P2 FILLER

81 I0TB1
B2 PRELF
82 KEYN
82  FNAM
82 DTYPE
@2 DFHAM
92 FILLER

FDO COBF
RECORD
LABEL

81 CORDM
22 IpLBL
82 ADR
a2 IDPIC
A2 IDLNG
a2 IDDEC
B2 BRK
a2  SYGM
82 USGE
82 SINC
82 OCR
az EDR
a2z VLR

FD PRF
LABEL

21 PR

CORIN RASSIGN

LITF RSSIGH
COBF RASSIGN
VAOF RSSIGH
DHOF  ASSIGN
PRF ASSIGN
52

RECORD

PIC Xsa<
3a

FECORDS

PIC X25<C
PIC X*25<
PIC [UEC
PIC ax3C
PIC Xxs<
PIC X15C
PIC XHSC
PIC RZ7<
PIC XAL3C
PIC XHLSC
PIC MHE<
PIC XLSC
PIC X%Z5<C
PIC Xx7C
27

RECORDS

PIC X®5<C
PIC pokd o
PIC %

PIC Qx4
PIC K2
PIC Q

PIC Q

PIC a

PIC a

PIC -]

PIC ax2<¢
PIC ax%3c
RECORD

189

CORIN
X2
X3
X5

X5
X4

OMITTED

OMITTED

OMITTED

OMITTED

PREPPOD

. PREPRD
- PREFPRO
. PREFRO
. PREFRD
. PREFFO
. PREFPFND
. PREPRO
. PREPRO

PREPFQ

PREPRO

PREPRO
PREFRO
PREFPRND

. PREFRD
. PREPRD

PREFPRD
PREFFOD

. PREFEN
. PREFED
. PREPRO
. PREPRO
. PREPRD
. PREPRO
. PREFRD
. PREPRDO
. PREPR(D
. PREPRD
. PREPFRO
. PREFRD
. PREPRD
. PREPRD
. PREFFD
. PREFRD
. PREFRD
. PREFPRO

PREPRD
PREPRO

. PREFPRO
. PREFPRD
. PREPRD
. PREFRN
. PREFPFQ
. PREFPRD
. PREFPPD
. PREPRO
. PREFFO
. PREFRND
. PREFRD
. PREPRO
. PREPPO
. PREPPO

PREPFO

. PREFRD
. PREPRO



eenas61
Boaes2
QBRART
0A0Rs4
@aRoBsS
-1 Dl
@2aas7
QBRAsR
Laa bl
BA2R7A
202271
eanazv2
288a73
8aBa74
200475
epan7e
aaaa77
260078
eapara
eean3a
eaos21.
Baoans2
eeaa3y
egaazd
a0ass
882335
(=125 oo
e2a0s2

eanaas

BRRGAD
Bognal1
8aoaa2
e8aa"3
225034
[-ledale o
@B2Ass
800397
gogalg
sRpRas
6100
808101
Bpa1a2
23103
2031 04
Qo195
803168
8107
paging
2Bainq
8110
=l B
ena112
eon11z
eaaiid
8Ra11s
eaa1ie
2na1417
062118
eeails
80a12p
209121

82 PPRA
FD VADF
LARFL
21 VAL
B2 WU
FD  DHNOF
RECORD
LRBEL
91 DHNR
82 DNLOC
B2 DNTYA
B2 DNTYP
82 DNLEN
82 OcLv
B2  SYN
B2 BNK
B2 OCCR
82 DNEPT
02 DECP
WORK ING—STORAGE
77 SAVLG
77 SUBR
@1 KKTRB
02 WARER
22 FILLER
81 AUINT
a2 SaN
82 COED
82 O0OP-1
a2 OP-2
a2 0OF-3
81 VALP
82 HYP
82 HNOV
a1 W
82 VCNT
a2 VRPDF
ez sue
a2 SsuUA
az DNP
22 ECNT
a2 suC
a2 WVLP
a2 HDNP
ez H
a2 EDP
82 svLoC
B2 FNP
21 EDTA
82 EDI
21 DNTARB
B2 DNNS
a3 DNN
@3 DNPTZ
©1 JOTAR
a2 J0TeR
ez I0oN
@x PELFA
az KEYNA
81 FDTAR
@2 FDTAR

PIC Xxie<

RECORD

PIC x

22 -
RECORD

PIC ausc
PIC a
PIC Q
PIC SX4<
PIC [
PIC a
PIC a
FIC ax3c
PIC Qx3C
PIC x2<C
SECTION
PIC ax3<
PIC a
PIC X254
PIC Sx4<
PIC QUGS
PIC QX3
PIC KA
PIC Qx4
PIC Qx4
PIC x
PIC x4
PIC ax%5<
PIC s
PIC QU3
PIC SuS<C

PIC Qx4l
PIC uUsC
PIC QuIC
PIC QA3

PIC axad
PIC X

PIC axzC
PIC [ALSC
PIC axz2q

PIC b xi-lg

OCCURS

PIC X4SC
PIC ax4<
ACCURS -
PIC Xuw
PIC W42
PIC X%X5<

OCCURS

190

OCCURS

OMITTED

OCCURS

OMITTED

VALUE 4

VALLIE ZERD
VYALLIE ZERO

VARILIIE 1
VALUE ZERD
VALUE 1.
VALLIE 1,
VALLIE ZERO
VALUE 1

OCCURS

408

10 TIMES

10 TIMES

8a

38

TIMES

TIMES

TIMES

. PREPPO

PREPED

. PRFPRO
. PREFPPO
. PREPRO

PREPFO
PREFRO

. PREPRD
. PREPRO
. PREPRD
. PREPFD
. PREPRN
. PREPRO
. PREFFN
. PREFPRD
. PREPRO
. FREPFD
. PREPRO
. PREFFD
. PREPFO
. PREFRD
. PREFRN
. PREPRD
. PFEFRD
. PREFPO
. PREPROD
. PREPFRO
. PREPRO
. PREPRQO
. PREPRQ
. PREFRO
. PREFPFD
. PREPRNO
. PREFRO
. PREPRNO
. PRFFRD
. PREPFD
. PREFFRO
. PREFFA
. PREFRO
. PREPFO
. PREPRD
. PREPRO
. PREPRD
. PPEPRD
. PREFFD
. PREPRD
. PREPRO
. PREFPRO
. PREFROQ
. PREFFO
. PREFPO
. PREFFPO
. PREFPRO
. PREPRQ
. PREPPD
. PREPFD
. PREPR}
. PPEPRO
. PRFPRO
. PREPRO



800122
2060123 a1
[eaa124
29123
8aa12s5
000127 a1
eoaiza
890123 21
0031320
epa131
ean132
03133 o1
epai 34
206135
POO13E6 91
800137
906138 61
' eR139
[3a1 48
9Bai141 61
205142
206143 1
poRidq
8145 81
PaRide
003147
065148
084148
0es159
882151
802152
285153
eoniS4 o1
200155
Ll Rl
803157

8 FDN

FOa1T
82 FDNTA
83 FNON
83 FDOPT
TARE

82 TE
WKF

P2 WKA
22 WKB
82  WKC
PR2

B2 PRE
a2 FILLER
PR3

Bz PRC
PR4

a2 PPD
82 FILLER
POOUT

82 PQTS
EDT

82 ED
FOT

82 FDTT
@3 FDSTL
8z DNPTR
83 10PTR
83 BKLENM
93 LBL
83 RCOD
8T FKEYN
IoT

92 10D
83  10DD

azx IoF

PIC X®S<
OCCLURS
PIC XxSC
PIC eax2<
PIC X
PIC a
PIC ]
PIC a

PIC Xx22C
PIC X%131<

PEDEFINES
PIC X
REDEFINES

PIC XH224
PIC 14

REDEF INES

PIC XHzec

PIC X

OCCLIRS

PIC QUS<C
PIC ax4d
PIC Qau2<
PIC ax4ac
PIC a

FIC QXIC
PIC ax4<

OCCURS
PIC X13C
MuS5<

PIC

30 TIMES

QCCURS

OCCURS
PR2
ACCURS
PR2
DeCUIRS

PR2
OCCURS

OCCiURS

ie TIMES

i TIMES

&1

TIMES

TIMES

TIMES

TIMES

TIMES

TIMES

ea31iss

sk

086153 PROCEDIPE DIVISION
BN 15 O bk shesesk s sheoke b e o ol s b s e ol o e 3

@8sicl ST
880152
P0A1E3
esa1cd
POALES
838156
@801 £7
Bap15a
anBi1e3

OPEN
DPEN
OPEN
MOVE
MOVE
MOVE
MOVE
PERFORM

OUTPLIT

TNPLIT COBIN

INPUT LITF
SPACE TO
SPACE TD
SPACE T0O
ZERD TO
PED THRL)

PRF

10TAR
EDTH
10T
ALITNT
FEDX 2

TIMES

a0 ol 5 o o S W G 32 e D e o o i o o o e b o o o ok e o ol e e o

. PPEPFO
. PREPRO
. PREPRO
. PREFPRD
. PREPRO
. PREFRD
. PREFFOD
. PREFFD
. PREPPD
. PREFPED
. PRFPRO
. PRFFRO
. PREPFOQ
. PPEPPD
. PREPRO
. PREFRO
. PREPRO
. PREFRO
. PREFFRO
. PREPPD
. PREPRO
. PREPRO
. PPEFPRO
. PREPRO
. PREPRND
. PREFRO
. PREFRO
. PREFRO
. PREFRD
. PREPRD
. PREPRD
. PREFRD
. PREPFQ
, PREFRD
. PREFFD
. PRFERO
e e o e i e b kool ok P R'E PR'O
. PREFRD

PREPF

. PREFFO
. PREFPD
. PREFROD
. PREFFO
. PREFRD
. PREFFO
. PPEPRD
. PREFRD

PREFFO

VEIT 77100 obe she b abe b o o e b i M M o e o D6 5 b o o e 304 e o 3 1 e e e o b e o el e s s e s b ke i 0 DR ol s sk ok bRtk e PR E PR
BTG 74 ot obeabtabe s o e s bk s o e o 58 o b b o e o o o o b o o e s b 580 3 o o e e e e ok e o A bk A ot bokobokokok PR ETF D)
o 70 1 e 780 3 b b ot o b s e o e e e e 3 b o o 1 3B o e o o ke - vk bk ol ol koo PR E P R

515725 Rrged 3 UV SRR U Y
ean173 ST1

Q|aalL74 PERFORM
eQa17sS IF
280175 MOVE
e8p177 PERFORM
[wial= b irg-] IF
Bna1L7a PERFORM
enaiea IF
o181 PERPFORM
222182 IF

RED THRLS
0L EQAL
1 TO

IOTRDN THRU

L EQLIAL

DBLD THRU

L EDURL.
" EDBLD THRLI

PEDX
® 23
SUR
TOTR
a 3@
DRLOX
A e
EDBDX

b 2 EQURL @ om

191

. PREPFRD
. PRFFPRO

PREPRD
FREFFD

. PREPFOD

PREFPFRO

. PRFPF0

PREPRO

. PREPRO

PREPFO



epais3
eaa184q
eaa18s
gaa1ns
ena1R7
eaa18a
[alalan B!
8301 2a

PERFORHM
PERPFORM
MOVE :
PERFORM
MOVE
MOVFE
PERFDRM
GD TR

sY6 THPU
ve THRU
1 TO
SRT-1 THRL
EDP Yo
ZEFPQ  TO
PRIV THRU
£T1

FONXT '
vBX
0P-1
SPT-X
SAVLG
oP-1
FDEXT

PREPFO
PRFPRO
PREPFO
PRFEFRO
PREPFRNO
PREFRO

. PREFPQ
. PREPRD

IDEHONT T s vk e s o b e abe s b abe bt o 34 s a4 3 o 5 e a5 i ol b e e e 4 e W 3 2 b o e sl e b s e s she s s sl b kol P R PRI
IDEUAT, D2 ke s e e b b s b b b b ol b abe e o e e e e o e s o o w60 e e o e s s o e ot o o o o e sk ok ol o b b b OB R E PR

BT D Fakeabo s b nb b e v s s e e 1 0 e o bt o b

e sl wh e b o o e ok ki e o b ok Kok ok PR E R RO
. PREPFD
. PREFPFO

. PREFPD

. PREFRO
. PREPFO
. PREPFD
. PPEPFD
. PREPRO
. PPEPPFD
. PREPFO
. PREFRD

PREFRO

. PREPRD
. PREPRO
. PREPRO
. PREPFRD
. PPEPRO
. PREFPD
. PREFFD

PREFFO
PREFFN
PPEPRN

. PREPPO

e vhe s e e 04 e 300 i b s o S o e i OB K

200194 STS

820195 CLOSE COBF

900195 DOPEN INFUT COBF

Baa1a7 DPEN OUTPUT VAOF

eBn1as OFEMN oUTPUT DNOF

283193 MOVE SPACE TO EDT

823200 MOVE ZERD TO FDT

2202681 MOVE SPACE TO DNTAR
panza2 MOVE SPRACE TO FDYTRB
P2Az2a3 FERFORM rDD THRL  RDDX
220204 MOVE 1 TO sSuB

ova2o5 IF IDLBRL EQLIRL 4

000205 GO TN CNTSH

eaaza7 HOVE ZERO TO SR

203203 PERFORM RO THRL  RDDX

980202 CNTSF

oan218 PERFORM FDPARRP THRIL1  FDFAX
800211 FPERFORM RDD THRUJ RDBX

BAR212 CNTSD

=22 e IF OCR ERUAL K

823214 MDOVE IMRL TO FDDH  MFHPC
Paaz15 MOVE SUA TO FDPT XFNP<
aBR216 ADD 1 TO FNP

208217 PERFORM DHNPAR THRLI  DMHPAX
enazi1s IF IDLEBL EQUAL 4

888212 GD TO CHNTSH

BpoazZ2a IF IDLBL ERURL S

esnzz21 GO TO FDXT

eBa222 IF IDPIC EQVIAL 2

|e8n223 GO TO CNTSF

ean224 GO TO CHTSD

ena22s CNTSH

RG2S PERFORM RDD THRL}  PDDX

B8A227 CHTLS

f8an223 FERFORFM DMNFPAR THRU  DNPAX
2223 IF IDLBL. NOT EQURL 5
esazin G0 TO CHTWS

2080231 FDXT

838232 EXIT

PN 22 T T e sha e e o s Wb b b o o b e 9 e b e S o e s e 0 e ool 3 s o 1 S dood
8aQA234 FDFPAR

BaAZ3S ADD i TO SuA

22A2368 MOVE IDLBL TO FDN HELIARC
eaaz237 HMOVE ADR TO FDSTL ¥SUAC
eap238 MOVE DNP TO DNPTR XSLIAC
anaz3a MOVE i O sSuB

eaazZ4a FDPAT

eanz4q IF IDLBL FRUAL TNN »egeds
|an242 MOVE sue TO IOPTR X<LIRC
009242 MOVE RELFA z2<uB< TO RCOD
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*SLAC

. PREFFD

PREPRO

. PREFFD

PPEPRNO

. PREPRDO

FREPROD

. PREPFO
. PREPPD
. PREFRO
. PREFRD
. PREFRD
. PREFFRL

PFEPRO

. PREPRO
. PREPRO
. PREFRO

FREPRFO

. PREFFRD
. PREPRO
. PREFRD
. PREPRO
. PREFRO
. PRPEPRD
. PREPPD

PREFRO
PREPEN
PREFFD



. PREPRD

PREPFO
PREPRO
FPREFRD

. PREFRO
. PREPFO
. PREPRD
. PREFFRD
. PRFPFQ
. PREPFD
. PREFRO
. PREFPRO

. PREPRD
. PREPRO
. PREPRD
. PREFPRO
. PREPRO
. PREPRD

PREFRO
PREPRO
PREPFO
PREPFOQ
PREFRO

. PREPRO

PREPPO
PREPRO
PREFRDO
PREPRO
PREFRO

. PREPRD
. PREPRO
. PREPRDO
. PREFFRD
. PREPRD
. PREPPOD

PFREFFO

. PREPFD
. PREPRO
. PREPFRO
. PREFPRO

PREFPFD

. PRFFFO
. PREFRPO
. PREFPRO

PREFFD

. PREPRD
. PREPRD
. PREPRED
. PREPROD
. PREFRD

PREFPFA
FREPED

. PREPRO
. PREPRQ

PFREPPD

. PREPPD

PREPFD
PREPRO

eknz44 GO TO FDPARS

20a24% IF suB EQURL 10

220246 MOVE BERRORPINFNENTRYA® T PR
2aa>47 PERFORM KPR THRI  WPRXT
202248 GO TO FDPAX

eaaz49 ADD 1 TO suB

eaa25a GO TO FDPAT

2Ra251 FDPAS

e0azs2 MOVE IDLNG TO BKLEN XSUAC
eon253 MOVE IDDEC TO LBL %SURC
202254 FDPAX

283255 EXIT

QBAZSE+ s o e ool o e o S ol s o e e i e ol b o s o bk s ok o ol sk sk sk kol kel Hokk s P R EF RO
BRD 257 s bbb b ok apasbe s s e ke e s sk e ook 200 s bk e e i ke kol bokokor PRE PR
Boa252 DELD

eaaz2s59a OPEN DUTPUT CORF

eRazen MOVE 3 TO pLeL
Q2251 WRITE coBDW

ere252 DB1 -

BRAZER PERFORPM RED THRU REDX

RB264 IF DL EQMIAL @ Sm

2Ra2ss MOVE coBr  TO CORDMW
eRAZ%E MOVE RADR T0 sSvLOC
PRR2E7 MOVE 5 TO IDLEL
eoa2:s8 HWRITE coBDN

PAR2el GO TO DELDX

oea27e IF b {a N EQUAL @ 4@

ee8z71 MOVE coer  TO CoBD
eeaz72 MOVE RDR TO SON

apa27 MOYVE 4 JO ILBL
BoRzZ74 WRITE COBDW

oan275 50 TO DB1

208276 MOVE coerR TO coBDW
88277 WRITE COBD

eaa27s GO TO 0Bl

Boaa2749 DBLDX

298220 EXIT

02221 * eobe o sk b bk e ok
pog2e? EDERLD

P2B233 MOVE 1 J0 sue

egs224 EB1

29a2es PERFORM RED THRU REDX

eaazes IF iDL ERUIAL @ a

eBnzR7 GO TO EDBDX

BRA2ZER MOVE coBr TO EDI zsua<
0269 ADD 1 TO suB

220 IF siB LESS THRN 31
BoazZa1 GO TO EBL

pBaza2 MOVE AIAREDITER TO PR
Banzaz PERFORM WPR THRU  WPRXT
2260234 EDBRDX

eaazas EXIT

VD 2 e oot v b s e e s e b b e e oo i b o o bl e o o a v e st e b e e i e 1B o o o N R b R o
QDIPY2 Q7 v s b s b s o e s e e o ok o b o e ok e o o b e ok o e e i s s :
esazag 10TED

eaazaq PERFORM RPED THRL  REDX

2AAR0A IF o B EQUARL. @ 3@

poA3A1 G0 TO 107

80a302 MOVE DFNAM TO IDF %SRS
8aa303 MOVE DTYPE TO IODD  XSURC
200304 MOVE FNAM TOD 10N “eupd
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PREPRO



d2a3as MOVE
enales MOVE
eanza? ROD
220388 GO TO
99AZA9 JOTX
Paa10 EXIT
OO she sbesksfe sk sho b rbe sbe e o s b e e
22a312 DHNPAR
299313 MOVE
eao314 MOVE
e0nR1S MOVE
200315 MOVE
0317 MOVE
220318 MOVE
sRaz19 MOVE
eoazze IF
BBB321 MOVE
eaazz2 GO YO
eoaz23 IF
PBaz24 MOVE
eBaz2s PIOVE
08325 MOVE
8EB327 G0 TO
203328 IF
peazza MOVE
PO GD TO
293331 IF

12 o X & g MOVE
QO0a333 MOVE
oRANAz34 FERFORM
B88325 GO TO
BAA33S IF
BAA3R7 MOVE
P2Ra2=3 FERFORM
es9339 DHNPER
eBaz4p IF
282341 MOVE
eQaz42 GO TO
288342 IF
BOAz44 50 TO
009245 IF
oanz4s MOVE
PBR347 MOVE
PEAZT48 MOVE
2anaz49 GO TO
eeaz50 DIVIDE
200351 MOVE
PBAZS2 MOVE
882353 G TD
BBA3S4 DHNPY
BAA3SS IF
BOARSS GO TO
eRA3%? PERFORM
223358 MOVE
8353 MOVE
PAARSA PERFORH
PABIAL IF
BOD3IL2 MOVE
PRAZER GO TN
PROTR4 IF
POA3ES MOVE

RELF TO FELFA SRS
KEYN TO KEYNA XSUBRC
1 YO suB
10TBD
L2 e e 2 L 3 i s i b 2t
ZERD TO DNR
IDLBL TO DMN “DNPC
NP TO DNPTZ XDNPC
ADR TQ DNLOC
IDLNG TO DHNLEN
BARK TO BNK
SINC TO SYN
IDPIC EQLURL @xe
2 TO PNTYP
DNPER
IDPIC EQURL @<n
b | TO DNTYP
SYGN TO DHNTYR
IDDEC TO DECP
DNPER
IDPIC EOURL A
3 T DNTYP
DNFPRP
IDPIC ERURL BNA
IDDEC TO DECP
4 T0 DNTYP
DNPED THRLI DNFPEX
DHPBER
IODPIC EOLURL. @®FR
5 TO DNTYP
DNPED THRU DMPEX
ocr EQUAL 9
2 TO ocLY
DNPY
OCR ERMAL ZEFD
DHNPY
OCR EQURL 4
HDMP  TO DNLOC
1 TO acLy
VIR TO OCCR
DNFP
VLR IMTO JDLNG GIVING DHNLEN
VLR TO oCCR
DHNFP TO HDWP
DNPP
VLR EQLAL ZERD
DNFP :
DHFVZ THRLI  DNPYN
IDLNG TO sLIC
suc TN KKF
DNFZZ THRII DHPZX
P EQUIAL Q9%
SPACE TO TRBE
DNPYG
VLR EOURL. |9
ZEFO TO TABE
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PRFPFRO

. PPEPFD
. PREPFNO
. PREFRO
. PRFFFD
. PPEPFD

e whc e e vie e

PRFFRO

. PREFFD
. PREPRD
. PREFFO

. PREFPFO
. PREFRO

. PREPFRD

. PREFRO
. PREPRD

PREPRO
PREFFO

. PREPRO

PREFPRO
PFREFFQ
PREFPRD
PREFRD

. PREPFROD

PREFRD
PREPRD

. PREPRO

PREPFD
PREPRO
PPEPFD
PREFRO

. PREPRO

FPREPPO
PREFFDO

. PREPRD
. PREPRD

PREFFD
PREPFO

. PREPPO

PREPRC

. PREFRDQ

PREPRD
PREPFO
PFEPRD

- PREPRD
. PREPRD

. PREPPO
. PREPRD
. PREFFD
. PREPRO
. PREFRQ

PREFFRO

. PREFRD
. PREFRO
. PREPPO
. PREPFO
. PRPEPFO

PREFFO
PREPFD

. PREPFD

PRERPFD
PREPRD



eBa3ES
QORIET
2P3IER
oa936Q
PANz 7O
eeaz71
enB37>
eanz7
PRe374
POA3 7S
BBR37S
opa377
PBAR7R
esaz7a
enazan
een3sl
oPa382
eeaze3
PoazR4
poazES
PPO2as
0387
eoozaa
PRAARA3A
098303
epozal
880392
enn3Iaz
820334
BIAZOS
eEERa5
eaaza7
Paazag
eB33I3S
esa4aa
f8e54n1
eRs402
8sa4a3
Baa404
BOOIOS
Pea40s
833407
PoR4aS
pan4na
enc410
BOAI11
888412
082413
eandid
QBRY1LS
BeAL1E
eea417
eoR41g
PRAS1S
02420
enp421
enn422
ean423
eaa424
eaa42s
PRO925

GO TO

IF

MOVE

GO YO

READ

MOVE

IF

GO TO

MOVE

MOVE
DNPVE

IF

ADD

IF

SUBTRACT

G0 TO

ADD

ADD

GO TO
DNPVP

IF

60 TO
DNPVR

MOVE

IF

PERFORM

ADD

SUBTRACT

IF

50 7O
DHNPV7

MOVE
DNPVS

IF

ADD

MOVE

IF

PERFORM

ADD

ADD

IF

GO TO

60 TO
DHPVG

MOVE
DHPYM

MOVE

IF

PERFORM

ADD

ADD

F

MOVE

SUBTRACT

IF

GO TO
DNPP

ADD

WRITE

PERFORM
DHPRX

VLR
QUOTE

LITF
LITR

TE

TE
YLP
WVAL

DHPVE
DNPP

EQUAL
TO

END .
TO
i<

TO
TO

“suB<
TO
xsuec
FROM

Ly
TO

ENAURL

TO
EQLIAL
THRLS
TO
FROM
HOT

TO

zsuBRd
TO
z“sug<s
EQLIAL
THRL)
TO
T0O
“suBc

TO

zsued
ERLAL
THRU
TO

TO
#ZsuBd
TO
FROM
NOT

To

THRU
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EQUAL
sLg

EQURL
IDLNG

suB
suc

ZERD

vu
5]
WYALX
YLP
suB
EQUIARL

sug

EQLIAL
suR
TO
1]
VALK
vLP
suB
NOT

suUB

TO
2]
WVYALX
viLP
sue
ERUAL
TE
IDLNG
EQuAL

DNP

RDDX

EOF

QUOTE

LA ]

SPRACE
GIVING

XVLP<

]
w

vu “VLPC

ERIUURL SPACE

vu ZVLPC

HOTE
“supd

2

. PREFRQ

PREPRO
PREPFO

. PREPRD
. FREPRD
. PREFPEOD

PREPRO

. PREPRO
. PREPEND
. PREFFO
. PREPFD

PREFRD

. PREPFD

PREFRO
PREPPO

. PREPRO
. PREPRD
. PREPRD
. PREFRD
- PREFFOQ

PREPRO

. PREFRO
. PREFFO
. PREPRO

PREFFROD

. PREPRO
. PREPFRD
. PREFFD

PREPRD

. PREPRD
. PRPEFFN
. PREPRO
. PREFRD

PREFPPO

. PREPFQ
. PREPRO

PREPRD

. PREFRD
. PREPRD
. PPEFFD

PREPRD

. PPEPFO
. PREPPN
. PPEPRN
. PREPRD
. PREFFO
. PREPFO

PREPFO

. PPEPRD
. PREFRQ
. PREFRD

PREPRD

. PREPFO

PREFPFN
PREFPRD

. PFEFPO
. PREPFD
. PREFFO
. PREFRO
. PPEPRO
. PREPRO



0B427 EXIT . PREFRO
DR 2 S sk b oo s i 5 o b s o 2k e 3 s oo b s bt it ol b agcope oM Bukksoklok PR E P RO
QRA423 DNPVZ - PREPRO
222430 ADD i TO VCNT . PREFPRD
00431 MOVE 1 T0 suB . PREFFD
eaa432 MOVE DHP TO TABE . PREFRD
Q043 DNPYR . PREFPRO
B2A434 MOVE TE zsuss TO v HVLPC . PREPRD
BOA43S IF VLP EQURL. 20 PREPFRD
Ban436 FPERFORM HVAL THRLU  WVARLX . PRFPRD
PRAA437 ADD i TO VLP PREFFD
epR432 IF suB NOT EQUARL 4 FPREFFO
PBA433 ADD 1 TO suB PREPRD
920440 G0 TO DNPVB . PREFRO
832441 DNPVYX . PFREPPO
020442 EXIT . PREFFD
BADG 4 Taberbeoncshobshok kot b 2o W Wskok ok PR E RO
938444 DNPZZ . PREFPO
800445 MOVE WA TO Ly XVLPC . . FRFPRD
8334465 IF VLP EQUAL 28 - FPREFRD
223447 PERFORM WYAL  THRU  WWVRLX . PREPRD
Poo448 ADD 1 TO VLP . PREPRD
288443 MOVE WKB TO Wil “VLPC . PREFFRO
aBa453 IF VLP EQUAL RA PREFRO
280451 PERFORM WVAL THRU  KWALX . PREPFO
eaa452 ADD 1 TO ViP . PREPRD
Q93453 MOYE KK TO i “YLP< . PREFRD
823454 IF YLP EfIAL 20 PREFPFD
PaA45S PERFORM WWYAL THRL  KVYALX . FREFPFD
P2B455 ADD 1 T0 ViLP . PREFROD
POQ457 DNPZX . PREPRD
BPA45s EXIT . PREPRNO -
0G5k s sheshe b s s e o abe e o ol e PRUTRT AT AR sHkakesbcol bk bbbk b b bk PR P RO
BOT A E Ok bk shoab ke obe ek e sho ok obe b ok O b b b EE " oho bbb b kR kb obukokok sk kbR R E PR
DBE G eakerb ok ke v b ot b sk b she o s sk v e b o e e e i o S o S e Hool aboababobbabob ook kolobkok P EE PRI
PAB4EZ VR . PREFFD
BRB453 IF EDP GREATER THAN 4 PREPRO
30464 MOWE B e TO ED ZEDPC . PREPRND
220465 MOVE ZEROD  TO DHE . PREFRO
8455 MOVE BSFACER TO DN XDNP< . PREPFD
Baad4s7 MOVE DHF TO DHPTZ XDNP< . PREPFQ
Baa4eR PERFORM DHPVYZ THRIU DHPVYX . PREFFRO
BBe4693 MOVE 2Bl TO Suc . PREFRO
esB470 MOVE suC TN WKF . PREFRO
820471 PERFORM DNPZZ THRLI DHPZX . PREPRD
fan472 MDVE B @ TO Vi) HWLPC . PREFPD
eaa472 IF VLP EQURL 28 PREPRD
BAA474 PERFORNM MVAL THRU WAL X . PREFRD
Ba247S ADD .} ¥O ViLP . PREFFOQ
RRRA47TE MOVE i TO DHLEN . PREPRD
Qaa477? MOVE 7 TO DHTYP . PREPRQ
ena473 MOVE svLoc 7O DNLOC . PRFFRO
Bang 7o ADD 1 TO SvLOC . PREFPRD
pag4cae MOVE 2 TO oCLY . PREFRN
poa4el HPITE DNR . PREFPRO
482 MOVE ZERD TO ONR . PPEPPO
eaR433 ADD i TO DNP . PREFRD
|as484 MOVE BRUNTER T0D DM XDHP< . PRPEFPRD
292425 MOVE DHP TO DHPTZ XDHP< . PFFPRD
Pag4es PERFDORM DHPYZ THRL  DNPYX . FPEPRD
B02487 PERFORM DHPZZ THRL DMNPZX . PREPRD
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eeo40n
eoa4es
820420
P24,
eond4a2
eanaaz
2an494
BaA43s
22425
esa4a7
eap4as
Baa4sq
ecasoa
eaasa1
eoaso2
2easez
eces594
eeesas
820505
eoas07
esas08
008509
800510
000511
008512
820513
eoos14
eao51S
000516
poRs1?
(=120 e B2
200512
- BaOS2A
ooa521
oeos22
esas23
eass24
eoe=2s
ea0525
ansS27?
eaas2e
eoas2a
PEESIH
eso531
eoas2
eaas32
020534
a257S
esaszs
esa537
ponsSI8
]oa53a
8ROS54
epasal
800542
000543
B2asS44
BOAT4S
82546
eoos47
eoes4s

VBR

MOVE
IF

PERFORM,

ARD
MOVE
RDD
MOVE
MOVE
MOVE
WRITE
RDD
MOVE
MOVE
PERFORM
PERFORM
MOVE

IF
PERFORM
ADD
MONVE
MOVE
RDD
WRITE
RDD
MOVE

READ
GO TO

EOFVL

YRR

VRE

VBED

VRC

PERFORM
GO TO

MOVE
MOVE
MOVE
PERFORM
MOYVE
MOVE
MOVE
IF
MOVE
MOVE
GO TO
MOVE
MOVE
G0 TO

MOVE
ADD
IF
RDD
GO TO

MOVE
MOVE
PERFORM

MOVE

IF
PERFORM
ADD

OUOTE TO
VLP  ERUAL
WVAL THRL
1 YO
SVLOC TO

1 TO0

4 YO

2 YO

2 TO
DNR

1 TO
BZERO®

DNP  TO
DNPYZ THRI
DNPZZ THRU
2 TO
VLP  EQUAL
WVYAL THFRL!
1 TO

6 TO
SVLOC TO

1 TO
DNR

1 TO
ONP  TO
LITF END
ven

EOFZ THRU
¥YBX

ZERD TOD
svLOC TD
2’ TO
DHPVYZ THRU
LITR TO

1 TO
ZERO TO
TE ®1<

2 YO

2 TO
VBB

1 TO

1 TO
vBa

TE YSUAC
1 TO

TE %SUAC
1 TO
VER

1 TO
suUc YO
DHPZZ THRU
PRC  XSUAC
vLP ERLUIAL
WVAL THFU
i TO
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sVLOC
DNLEN
DHTYP
acLy

DNP

O DNN “ONP
DNPTZ XZDHP<
DHPYX

DHPZX

Wi =WLPC
868

WWARL X

VLP

DHTYP

DHLOC

SYLOC

DNP
EOP

GO TO EOFWL

EQOFX

DNR

DHLOC

OcLv

DHPVY

TARBE

suc

slB

ERUAL ALIDTE
DNTYP

suA

DHTYP
sUA

™ PRC “SCC
sSuUA
HOT EQUAL MIOTE
sSUC

SR
HKF
DNPZX

TO Wi #“NLPC
2a

WYALX

YLP

. PREPRO

PREFPRO

. PREPRO
. PREPPO
. PREPFO
. PREPRN
. PREFPRO
. PREPRD
. PREPRO
. PREPRO
. PREPRD
. PREPRO
. PREPRO
. PREPPOD
. PREPFO
. PREPRO

PREPPO

. PREFPRD
. PREFRO
. PREPRD
. PREFRO
. PPEPFD
. PREFRD
. PREFRO
. PREPFD
. PREPRD
. PREPRO
. PREPRO
. PREFFO

PREPRO

. PREPRD
. PREPPRO
. PREFPRD
. PREPFD
. PPEPRD

PREFPRO

. PREPRO
. PREPRO

PPEPRO
PREPFRD
PREFPD
FPREPRO

. PREPRO
. PREPRD
. PREFRD
. PREFRD
. PREPFD
. PREFFO

PREPRO
PREFFO
PREPRD

. PREPFED
. PPEPFD
. PFREPRD
. PREPRD
. PREPFOD
. PREPRO
. PREPRD

PREFRD

. PREFRD
. PREPRD



PeA349 IF suUA NOT EQLIAL SucC PREPRO
PAASTSA ADD 1 TO SUR PREFRQ
eanss1 Ga TO VBC . PREPPO
fann5s52 MOVE SUR TO DNLLEN . PREFRO
BAASS RDD SUR TO svLaoC . PREPPOD
2254 AL 1 TO OHNP . PREPFD
RoOS5S HRITE DNR PREFPFD
BoNSSA GO TO vVBR . PREPFD
@Ba357 VR . PREPFO
eansse IF TE #EUAC EQLIAL @ B PFEPRD
225 MOVE suA o) SR PREFFD
BRASED ADD 1 T0O suA . PREPFD
B2AS51 MOVE TE “SURC TO PRC HEUC<C . PREPFQ
2avs5s2 RDD 1 TO sUA . PREPFD
POASAT IF TE HSUAC NOT EQUAL SPRCE PREPPO
BoaASES ADD 1 TJ0 suc PREPRD
BIBSES GO TD vaea . PREPFD
esAses IF suUB EQUAL @ PREPFO
2anss? GO TO VED . PREFRD
BABSEs SUBRTRACT i FROM SLA . . PREFFD
B2A56 SUBTRACT suB FROM SLA GIVING DECP . PREPFPO
BOBS7H GO TO vBD . . PREFPRI
eBas71 VBEX . PREFRN
(=1 1% e g EXIT . PREPRD
BOOS 7 okt sk W b e 3 W o s o o b o e e s W e i e e e wie s 3 b S e b e o i 1 e o FREPRD
BRAATT G bk hrk sk W o b o o o e b e e o s e e e S s b S o ok o o o e o o Wk o ok ke b i bk ok PR E R
BRAS7S DNPED . PREPFAQ
=215 g =4 MOVE EDR TO DNEPT . PREFRNO
82577 IF EDR NOT GRERTER THAN ECNT PREFRNO
BBAS72 G0 TO DNPEX . PREFPRO
83579 MOVE EDR TO ECNT . PPEPFD
e835sa MOVE EDI “EDRC TOD TRARE . PREPRD
80a5e] MOVE 1 TO suB . PREFFD
220522 DNPER . PREFFD
eagsez MOVE TE ZsSuB< TO ED HEDP< PREPFD
820584 IF TE “5UB< EQURL e PREPPD
eaasss ADD 1 T0 sue . PREFPRO
esa53s ADD 1 TO sug . PREPRO
pPRSa7 IF TE “SUR< EQLIAL GRe FREFPFD
\asasss RDD 1 Ry SUR . PRFFRD
aasaq IF TE “SUBC EQLIAL BXE PREFFQ
20530 ADD 2 TO sLe PREFRFO
asnsa], MOVE ZERQ  TOD WKF PREFPD
pResaZ GO TO DNPET . PREFRO
BAASST DNPER . PREPRC)
esa524 ADD 1 TO EDP . PREFFEO
aRaasas IF TE “sued EQURL SPACE PREFFD
288525 MOVE - TO ED “EDPC PREFR
aansa7 RDD 1 TO EDP PREPRN
Ll ctanols GO TO DNPEX . PREPRN
|pas5sa GO TO DNPER . PREFFD
200528 DNPET . PREFRO
BBARRA], MOVE ED YEDPS TO H . PREPRD
eaGs02 IF TE XSUBS ERLAL /@ PREFPFN
eoRsa2 SLIBTRACT 1 FROM SLIB PREPPD
020504 MOVE TE SRS TO HKC PREPFO
eoasns ADD 2 TO sSLB PREPFD
[ gl T GO TO DHPED . PREFRNO
eapsaz ADD 1 TO suB . PREPRD
[l n [ ers] 1F TE MSURC EQLIAL. @R PREPFD
’aacaq SUBTRACT 1 FROM <SURB PREPED

198



P0R51D MOVE TE #SURC TO WK C PREPRD
Q00511 SLUBTRACT 1 FROM SuR PREFPRID
0aR&12 MOVE TE “<SURC TO WKR PREPRD
200513 ADD 3 TO suB PREFPFD
2121270 B4 G0 TO DNPER . PREPRO
BAPA1S MDVE TE “SURS TO WK T . PREPRD
PAAS1 6 SUETRPACT 1 FROM SuUB . PREPRO
eans17? MOVE TE “sUup< TD WB . PREPRD
[=el=Ton R SLIETRACT 1 FROM SR . PREFFD
pess1Ia MOVE TE #SUBC TO KA . PREPFRO
RAAR20 ADD 4 TO sue . PREPRD
anas>1 DNPER . PREPRQO
BADE22 MOVE WKF T0O suC . PREFRD
PARE2T DMFES . PPEPRO
o244 SURTRACT 1 FROM SUC . PREPRD
Qeaas2% IF suc EQLIAL. ZEROD PREPRO
2OBS26 Go TO DNPER . PREPRO
BRABs27 ADD i JO EDP . PPEPPO
BRAE23 MOVE H TO ED HEDPC PREFRO
PRaGs2a GO TO DNPES - . PPEPFO
PABERD DNFEX . PREPFO
EXIT .
BOFSTI Y ksk 4 * ks st e sbe ke bkl Rl ok ok s oKk P IR E P RO
eaBe22 RDD . PREPFRD
ARSI READ CODBRF EHND GO TO EOFF . PREPRD
220534 GO TO RDDX . PREPRDO
BRB53S EOFF . PREPRN
PRARALRE MOVE BERRORIHNCOBF® TO PR PREFFO
P2as37 PERFORM KPR THRL  WPRXT PREFFD
PRRL3R G0 TO EOF . PPEFPPO
BH3532 RDDX . PREPRD
88540 - EXIT . PREFFO
- DS 1. bk ok e s b b vk ok sl o o b e o e o e s e e b o b i o el 1 e o B o b b o s e o M el W bk ol b ook P RIE P RED
BRI B 2 vk b s o ob: b i o e oo o R 30 o o K R o o o o o bk o o R ok o ok R bkok R E P R
PBas4T RED . PREPRFO
8aas44 RERD COBIN END GO TO EOF . PREFRO
096545 GO TO REDX . PREFFD
BABR45 EOF . PREPRD
B0acqa? CLOSE LITF . PREFRD
eaa542 CLOSE COBIN . PREPRO
eBaE4 A CLOSE coBF . PREPRO
823550 CLOSE PRF . PREPRD
200551 CLOSE ‘DNOF . PREPFD
oBaes2 STOP RUN . PREFRD
PRGLRSR RPEDX . PREPRO
POAST4 EXIT PREFRD

DD 00057555 e b e o b s o s o o b e e Hhe b o o M i b o o 5 < k. s b e o e w o e s o o s b b s e b s b o 0Bk o e bk e st ol s g b ko PR E PR OY
VDN STk b s bbb s s v i s e oo o s b o o b i s sk e o b S b o s o o e o s e sl b e o 1 o oo s s ol ok b ook ok sk kPR E PR

8282557 EOFZ
Lallolohetsd
Poas53
BRACER

| QRaEEL
Ll e
BABELT
oRased
ORASAS
esrcées EFA
eaREs7
[=lalal ¥
PRACHA EFC

MOVE
MOVE
IF
MOVE
WRITE
MOVE
GO TO
MOVE

IF
GO TO

SPRCE TO FR
SPRCE TO PR2
oD “1< EGUAL
ZERD TO PRA
PR

SPACE TOD PRA
EOFB

1 TO sug
RCOD  XASiIBC HOT
EFB
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SPRCE
%2<¢

Hac

EQUARL ZEFRN

. PREFRO
. PREFRD
. PREPFD

FREPFO
PREFFED
FPREFRD
PREFPRD

. PREFFNO
. PREPFD
. PREPFD

PREFPD

. PREPRD
. PREPFO



aeeE7R
Q20571
@RS 72
RBRRTT
aRQs74
2aBs75
230E7E

PROS77
e0678
eRaAs7a
200620
Ponse1
eRass2
020683
202524
820585
eo0ces
eress?
eoBsas
eansan
PRASSA
200591
peBcs2
8BS
20594
PBOSSS
LT3
eansa”
P0nsas
eopsss
eaa700
poO701
eoaza2
eea7ez
e2B704
200705
eso7es
pon7a?
800703
eza709
e8a71n
eBa711
000712
71z
ean714
822715
800715
@Ro717
eeo718
ean71a
220720
" eRO724
eear22
PRRA723
eoo724
00725
Pen726
00727
e0a7o8
eeo729

IF
MOVE
MOVE
G0 YO
ADD
Go TO
EFE
MOVE
MOVE
IF
GO TO
EFD
IF
MOVE
GO TO
IF
GO TO
ADD
GO TO
EDFA
MOVE
ADD
IF
SUBTRACT
PERFORM
MOYE
WRITE
MOVE
GO TO
IF
FERFORM
MOME
GO TO
ADD
GO TO
EOFE
IF
MOVE
MOVE
WRITE
MOWE
GO 7O
MOVE
MOVE
EQFTC
MOVE
RDD
IF
GO TO
IF
GO TO
IF
FIOVE
MOVE
PERFORM
MOYE
GO TO
ARD
G5O TO
EOFCC
SUBTRACT

suB EQUAL
i TO

1 TO
EQFR

3 TO
EFA

JOPTR XSURC
1 TO
KEYNA XSLIA<
EFC

KEVYHA 2SR
HDNP  TO
EFC

HDNP EQLIAL
EFC

1 TO
EFD

b fa]s) #sue<
1 T0
10D xeusg
1 FROM
KPR THRU
sue T0
PR

SPACE TO
EQFB

SLUA EQuAL
KPR THRU
1 TO
EDFA

1 TO
EOFA

FDTT Zi<
ZERD TO
PR2 TO
PR

SPACE TO
EOFD

4 TO

1 TO
FOTT HSUB<
1 TO
FDTT sue<
EOFCC

sue EQAL
EQOFCC

sUA EQUAL
PR2 TO
SPACE TO
WPR THRU
1 TO
EOFC

i TO
EOFC

1 FROM

200

10
suB
suUR

suB

T0
HOWNP
EQUIRL

ERUIAL
FKEYN

il

HDNP

TO
sUe
EQLIAL
SUB
WPRXT
PrA

FFRA

8
HERXT
SLA
SUA
ERLIAL
PRB
PR
FRB

suB
SUR

TO
suR
EfsinL

18

3

PR
FPR2
WPRXT
SuUA

suA

sue

SUAR

ZERO

DM HHDNPC
“eUR<

PRRA “suR<

SFACE

za2<

*x2<

ZERD
“a<

PFB SRS

ZEFO

PREPRO
PREPRO
PREPRO

. PREPRO
. PREPRD

PREFFD

. PREFRD

. PREPRO

PPEPPO

. PREPRO
. PREFRD

FREFFD
PREFRO

. PREFFO

PREPROD

. PREPRD

PREPRD

. PREPRD
. PREPRD
. PREPRO
. PREFRD

PREFRO
FPREPRO
PREFPRED
PREFPRO
PREFRO
PREFPRD

. PREFPPO

PREPRD
PFREFRD
FREPFNQ

. PREFFD
. PREFRO
. PREFRD
. PREPFO

PREPRO
PREPRD
PFEFRO
PREFRO
PREFPRO

. PREFPRO
. PREPRO
. PREFPRO
. PREFRD
. PREPRD
. PREPRO

FPREFFO

. FREPRD

PREFRPD

. PREFFPOD

PREPRD
PREPPO
FPREFFO
PREFFO
PREPRO

. PREFRD
. PREFPRD
. PREPFD
. PREFROD
. PREPPO



fea73a
0731
27232
[an73
PAR7I4
opazIs
BAATIA
Paa73I7
PAR73IR
esarzIa
PAA740
QRAT4L
feaar42
eparz433
oan744
2745
PAO74:5
pRO747
BRR7 43
BaO749
Poa7sa
eaar7s1
eaa7s2
eaa75S2
BAGY 34
Bag7ss
BoA7TSS
B|paA7TS7?
BRa75s
pBazs5a
PR750
Boa7:1
BOA7E2
BRATER
BaAa76q
PBA7ES
BRA7ES
eea7s7?
0ea7sRe
PAGTRR
PAQ770
[20%]z rars §
PRAT72
eRazr7
RRRA774
eBA77?S
eRa77e
122l rargr
Boar7g
Boarss
PRAa7Ra
esazal
ROATHZ
RT3
eaaza4
RAATES
ean7es
a8oa7a7
PRAA7TRE
eRa7al
aaazag

MOVE
MOVE
PERFORM
MOVE
IF .
SUBTRACT
MOVE
MOVE
PERFORM
MOVE
MOVE
EOFD
IF
MOVE
MOVE
FERFORM
GO TO
MOVE
MOVE
EOFE
HMOVE
ADD
IF
SUBRTRACT
MOVE
MOVE
PERFORM
MOVE
MOVE
PERFORM
G0 TO
1F
MOVE
MOVE
PERFORM
MOVE
ADD
GO TO
EOFG
MOVE
MOVE
CLOSE
OPEN
EOFH
READ
MOVE
ADD
1F
MOVE
MOVE
FERFORM
MOVE
60 TO
ADD
GO TO
EOF I
IF: -
GO TO
MOVE
HOVE
MOVE

FPR2
SPACE
WPR
SUR

SON.
PR2
NPR
SPACE
SPACE

ED
ZEROQ
ZERD
HPR
EQOFQ3

ED
ED

PRZ
SPACE
WPR
ECNT
suB
WFPR
EOFG
SLR
PRZ
SPACE
WPR
ZERD

EOFE

DNOF

INPUT

DHOF
DHR

(-]
PR4
SPACE
WPR

EDFH
EDFH

PRD
ECFTT
0a93s
PR4

SPACE

TO
0
THRLI
TO
NOT
FrROM
TD
TO
THRLS
TO
TO

XicC
TO
TO
THRLS

TO
T0

E4ilioie
TO
HSURC
FROM
TO

TO
THRU
TD

TO
THRLS

EQUAL
0
™0
THRU
TO
TO

TO
TO

DHNOF

END
TO

TO
EQLIRL
TO
TO
THRU
TO

TO
“1<
TO

TO
TO

PR
FR2

WPRXT

PRR  %2¢
ERUAL ZERD
SON

PPEB X3¢
PR

WPRXT

PRE 22¢
PRE  %3<
EQUAL SFACE
PPA  %3<
PRA  ¥=C
WPRXT

sue

SUA

TO  PRC  ¥SUAC
sug ;
EOUAL SPRCE

SuR

PR

PR3

WERXT

PRA 3L

PFRA z5<

WFRXT

en
PR
PR3
WPRXT
suR
SUA

suB
SR

GO TO EOFY
FRD “SURLC
sSuR

X

PR

FR4

WPRXT

sLA

SUR

EQUAL SPACE

PRD  ZSUAC
PR
PR4

. PRFPPD
. PREPFD
. PREFPO
. PREPPO

PREPFRD

. PREPRND
. PREPFD
. PREFRO
. PREFRN
. PREPRO
. PREPRD
. PREPRD

PREPFO
PREFPFN
FREFRO
PREPRO

. PREFPRO
. PREFRD
. PREFRO
. PREFPFD
. PREFRO
. PREFRO

PREFRO
PREPRD
PREPRD
PREPFD
PREFRD
PREFPFO
FREFRO
PREFPRO

. PREPRO

PREPROD
PREPFD
PREFFD
PREFRD

. PREPRO
. PREFPO
. PREFRO
. PREFRO
. PREFFQ
. PREFRD
. PREPRO
. PREPRO
. PREFRO
. PREFRO
. PREPRD
. PREPRD

PREFRO
FREPRO
FPREPRO
PREFRD
PREPRD

. PREFRO
. PREPFO
. PREPRO
. PREPRD

PREPRQ

. PREPFQ
. PREFRO
. PPEPRO
. PREPRO



[0p7%1
eoR7a2
eRa7az
|aar7a4
ena7as
80p79s
[AA7]7
|an7ag
[anazas
BAARAA
soagal
Laala=led
200203
o8arnd
PaRRAs
peases
esasa?
202308
eaasaq
2as21p
Boasid
oAzl
aa3s1
pans14
803315
poasis
eeas17

aBagig
903318
goezza
233321
Baag22
aeaaz23
aBas24
883823
eaas2e
Bans27

DDAT DD ke bk s i e she e e phe o s e b s e ok ke o i e b ol e
RG22 s b sk e vha st e e vt o e she s ol 3¢ o M ot o 5 e o bk W ok b s o

ecosza
000831
peA322
8eAR33
eoasz4
BOORRS
eooR3E
po0a37
pan3zg
PoPA3a
eapz4a
o4y
o0os42
PAR243
Pang4q
eenads
eRasdE
eona47
enasds
eanada
222850

PERFORM
EOFIT
SLIBTRACT
MOVE
MOAVE
MOVE
MOVE
MOVE
PERFORM
MOVE
IF
MOVE
MDVE
PERFORM
GO Ta
MOVE
PERFORM
cLOSE
OPEN
MOVE
PERFDRM
MOVE
EOF.
RERD
ADD
MOVE
PERFORM
GO TO
EQFR
MOVE
SLIBTRACT
MLULTIPLY
ADD
MOVE
CLOSE
FERFORM
EOFX
EXIT

PDIV
PERFORM
IF
PERFORM
MOVE
MOVE
MOVE
PERFORM
GO TO
MOVE
MOVE
1F
MOVE
IF
MOVE
1F
MOVE
IF
PERFORM
an TO
IF

WPR

paagaa

EQFJY

YCNT
1

24
suA
SUR
VAROF
PR

FED

SER

BCKC
LASTL
GUINT
PROUT
HPR
FDIV
SER
RTHOL
FRST1
FRST1
SECDA
SECh
LAST1
LAST1
RTHD1
WPTR
POUT
RTNOL

202

THRU WPRXT . PREFPRD
. PREPFD

FROM SVLOC . PPFPRN
TO PRD z1< . PREFPRNQ
TO PRI “2C . PREFFD
JO PRD “a2< . PRFPFD
TO PR . PREFFD
TO PR4 . PREFRO
THRL} KWPRXT . PREFFO
TO sup . PREFFO
EQUAL 1 . PREFFO
TO PRA 25 PREPFD
TO PRA *3C PREFFO
THRLI  WPRXT PREFRD
. PREFFRQQ

TO suA . PREFROQ
THRU  WVALX FREFRD
. PREFPRO

VROF . PREFPPRO
TO PRA Had . PREFRO
THRI} WPPXT . PREFFO
T0 PRRA “<2< . PREFRD
. PREFFN

END GO TO EOFQ . PPEFRD
TO sSue . PREFFD
TO PR . PREPFD
THRU WPRXT . PREFPRD
. PREPRO

TO FFPA "I . PREFRD
FROM SLIB . PREFPRD
By sLg . PREPRD
TO sue . PREFPFO
TO PRA “5< . PREFFO
. PREFRD

THRL  WPRXT . PREPRD
. PREFRD

. PFREFPRO

s PEFFRO

W ook sk kob bk PRE R RO

. PREFFD

THRLU  REDX . PREPRO
EQAL. SReaa FREFFO
THRI} ECKCD PREFFO
TO SN PREFFO
TO PATS X%2< FREPRD
TO PR PREFPD
THRL  LIPRXT PREFRD
. PREFFRN

TO SON . PREFFDO
TO COED . PREFRD
NUMERIC PREFFO
TO npP-1 . PREPFD
NUMERIC PREFRNO
TO oP=-2 . PREPFO
NIMERTIC PREPED
TO nr=32 . PREPRD
EQLIAL a20 FREFRDO
THRJ WPTREX PREPFN
. PREPRQ

EQURL 821 PREPRO




pRAsT PERFORM WPTR THRU WPTRX PREPRD
5001 b d GO TO POUIT : . PREPFQ
aaars IF RTNN1 EDLIAL @26 PREFRD
2aa8%4 PERFORM FOPTR THRPU FDPTX PREPRPD
20AssS GO TO POUT . . PREPFO
BAARTS IF RTNO1 EOUAL 119 PREPRD
PAARz7? PEFFORM FDPTR THFL) FOPTX PREPPRD
pansse GO TO POUIT . PREPFND
BRAKSA IF PTNOL EQLAL 14114 PFEPFRQ
epA2sA PERFORM FDPTR THRLY FDPTX PREFPRD
eRaAss1 GO TO POUT . . . PREFRO
QALL2 IF RTNO1 EQIARL 112 FREFPFO
QBAsE3 PERFORM FOPTR THRL FDPTX PREPRD
2aa254 GO TO POUT . PREPRO
Pan2esS IF RTHD1 EQURL 132 PFEFFPO
PANBES PERFORM FDPTR THRLU FDPTX PREFRD
[[a]= =g GO TO POLIT . PREFFN
PRaRss IF RTHOL EOUARL ©70 PREPRD
PRassa GO TO POUT . PREFPRD
aRal7a IF RTNO1 EQUIRL 195 PREFPFD
Para71 GO TO POUT . PREFFO
Baas72 IF RTHOL EQUARL 180 PREPFQ
27 GO TOD POUT . PREFRD
esra74 IF RTNO1 EQUARL 158 PREPRD
enears GO TO POLIT . PREFRO
BapE7e IF RTNOL EQURL 170 PREFRQ
[ea277 GO TO POUIT . PREPRD
BRas7s IF RTNDL MOT ERLIRL 254 PREPRD
a7 a PERFORM M2 THRU DOAXT PREPRD
BRaR2A GO TOQ POLIT . PREPRO
aoa22q PERFORM D122 THRU DOIXT . PREPPO
esgaa2 MOVE SECDA TO H . PREPRO
2pR223 IF H NOT EQUAL @-@ FREPRN
Boagad GO TO POUT . PREFROD
poaess IF SECDiE EnilAl. LAST1 PREFPRD
Boases SUBTRACT 1 FROM EDP FPREFFD
eansr? SLBTFRCT 1 FPOM  OP=2 . PREFPRD
apases POUT . PREPRQ
2 Jalaistsic] MOVE RUINT TO PATS MSUBRS . PREPFN
eBa29a RDD 1 TO SR . PRFFFO
8aa391 MOVE ZERD TO QUIINT . PREPRD
eanzaz IF StpR EQUAL S PREPFRD
eaa=2az MOVE 4 T0 SUBR PREFFD
P0anl4 MOVE POQUT TO FF - PREFPRO
aRARAs PERFORM LIPR THRL  WPRXT PRFFFN
aasas MOVE SPRCE TO FROUT . PREPFO
aeasa? GO TO POIV . PREPFD
8293 FDBXT . PREPFD
2aa223 EXIT . PREPFD
DOV A s o o e b o b b s o s o S+ o ok o ok e o o 3 b M B + + ok s ob e ol s s o b bk P REFRD
Boaza) D123 . PREFRAO
8aa3n2 IF LAST4 NUMERIC PREPFO
eaasaz Go TO D012 . PREFFRO
anasnd IF LAST1 ENIRL SPRCE PREPRD
030205 MOVE ZERDO TO opP=-2 FREFPEO
eopans GO TO D012 o . PREPRD
eanaay MOVE LAST4 TO .. VALP . PFEPRO
AR IF HYP EQLIAL R-a PREFRNO
283309 MOVE EDP TO oP=3 PREPRO
B2ASID ADD 3 JO EDP PREPPO
e0a911 GO TO DO12 . PREPRO

203




apa912 MOVE
apao13 PERFORM
00914 MOVE
IF
MOVE
GO 7O
eaRS4S DO12
PAN91E IF
RERSL7 60 TO
pooain 1IF
eAnRa19 MOVE
2OB320 GO TO
esa021 MOVE
000922 IF
208323 MOVE
082324 ADD
82a32s GO TO
PRRazs MOVE
eeaaz? PERFORM
esa9zg MOVE
IF
MOVE
GO TO
800928 DO1
[k ] IF
828331 GO TO
PRRa32 IF
gaaazz MOVE
820934 GO TO
0POS3S MOVE
BOAA3E IF
esaa3? MOVE
282933 ADD
easaza Ga TO
802240 MOVE
BAO341 PERFORM
BBAJ3Z MOVE
800943 DOAXT
00944 EXIT

BRI D Sabeoke shesheske s abe i sl abooks the e e sl bbb o ol ok o ok

eaa34e WPTR

2347 MOVE
A48 WPTRL
[Baaq4 ARDD
aaaasa IF
eaaasy GO TO
eaRas2 MOVE
oea9s3 WPTRX
[alsialobatd EXIT

"RV £ Sk b b e e o W e o

08a3%s FOPTR

eppas? MOVE
ORaS8 FDPT1
2ea9S3 ADD
[JelclolN - IF
eenas] GO TO
aeaas2 MOVE
eeRAST FDPTX
esnacy EXIT

DDIENDG S ko bk bbb bbb s ke

RBASSE WFR

204

LASTY TO IDLBL . PREPFD
BS-1 THRI} BS-EX . PREPFO
DNPTZ *SVvLOrC<C TD oP-3 . PREPFO
SECDM EQURL LASTL

oP-2 TO oP=-2

DO4 .

" . PREPRN
SECD1 NUMERIC PREPRO
D0l . PREFPRD
SECDL EQUAL SPACE PREFFRO
ZERD TO oP-2 PREFFO
DO . PREPRQ
SECDL TO VALP . PREFPRO
HYP EQURL @-a FREPRFQ
EDP TG oP=2 PREPRD
i TO EDP PREPFRD
Do1 . PREPFRD
SECDY TO I BL . PREFRO
BS=1 THRI} BS—-EX . PREPFO
DNPTZ XZSWLNCC TO oP=-2 . PREPRO
FRST4 EQUAL SECDL
oP-2 TO oP=1.

DOLXT .
. PREPRD
FRST4L MUMERIC PREFRD
DOLIXT . PREFRO
FRST1 ERLIAL SPRCE i FREFRO
ZERD TO oP-1 PREPFROD
DOAXT - . PPEFFRQ
FRST4 TO VALP . PREPRO
HYP EQUIRL ®B-@ PREPRD
EDP TO oP—-1 PREFRG
i TO EDP PREFRD
DOAXT . PREFFO
FRSET1 TO IDLBL . PREFRO
BS~1 THRU BS—-EX . PREFRQ
DNFTZ XSWLOC<C TO oP-1 . PREPFO
. PFEPRD
. PREPFQO
: o ook e e st bk e kol ok PR PR
. PREFFO
] TO suB . PREFFO
. . PREFPRO
1 TO suR . PREFRN
FDDN  XSUBC HOT EQUAL. FRST1 PREFRD
HPTRL . PREPRD
FDPT Xsup< TO apP-1 . PREFFO
. PRPEFPFO
. PFEPFD
e 3 5 e W M e o e o o o R i e e sl b e e o o ook ammmmm*****m**PPEPPﬂ'
. FFEPFO
-] TO sSue , PREFPFO
. PREFFD
3 TJO suB . PREFPFD
FDN “SURC NOT EQUAL FRST1 PREFRO
FOPTE - . PREPPO
sUB  TO - OP-% - . PREPRO
. PPEPFD
. PREPFAQ
b v et HokKoR sl sbobbsbod ol b ook sieoRoRoBokkolok - PR ERFO
. PRFPFRO



P2AS/E? WRITE PR . PREFRO
Paa3e8 MOVE SPRACE TO PR . PREFPRD
QRRAAER WPRXT . PREFFD
eDATA EXIT . PREFRO
A Q 7] e s ook s b b b ok o b ook e s o b s ol ol btk ok bt oK olokiokskok ke PRFPED
RPADKT2 WVAL . PREFFO
a7 WRITE VAL . PREPRO
esaaz4g MOVE SPRACE TO VAL . PREPFD
enaa7s MOVE ZERD TO VLFP . PREFFD
eBaa7E WVALX . PREPRO
eapazy EXIT . PREPRD
QBRQ 72 s sk s s b s b o s e & bk sk ek sk AekokmokskoR ok PRE R RO
03373 RCKC . PREFPFDO
e2252D IF PQOUT NOT EQLiAL SPACE PREFRD
[akatah ] MOVE PROUT TO PR PREFRD
o282 FERFORM KPR THRL  WPRXT . PREPRD
222983 MOVE SPACE TO PQOUIT . PREPRO
082934 BCKCD ’ . PREFPRD
203325 EXIT . PREPRO
BOBARE ek sheshesbe sk ok kb ek s e W oo ok b o ok ik bk ok o skok P RE RO
PBAY”L7 SKRT-1 . PREFPFD
epaaag PERFORM SRT-2 THRU SRT2¥ . PREFFO
ean3z] ADD 1 TO oP-1 . PREPRC
BAasSo IF 0oP-1 HNOT EQLIAL. EDP PREFPRD
200991 GO TO SRT-1 . PREFRO
22As]2 SRT-X . PREFFD
a9z EXIT . PREFFO
eRaaa4 SRT-2 - PREFROQ
2882335 MOWVE DNNS  2DP-1< JO WKTRAR . FREFFD
BRAI[S ADD 1 OP=1 GIVING oP-2 . PREPRO
PRAQI7 MOVE oP-1 TO oP-3 . PREPPOD
eeaa38 SRT21 . PREFPRD
Gepagq PERFDORM SRT=2 THRLI SRT2X . PREFRA
2a1a0n ADD 1 YO ap=-2 . PREFROQ
0a1091 IF 0oP-2 NOT GFERTEFR EDP PREFPRN
Pa10a2 GO TO SRT21 . PREPRD
8a1RAzR MOVE DNHS  XOP-14< TO DNHS XDP=2J{ . PREFPRO
Baina4 MOVE HKTRE TO DHHE  X0P=-1< . PREPRD
ea1805 SRTY2X . PREFRO
831065 EXIT . PREFPFQ
231067 SRT-2 . PREPFQO
Paleas IF DNN “opP-2< LESS THAN WWAREA FREPPO
pa10a9 MOVE BHNS  XOP=-2< TO HETAR PREFRO
031910 MOVE oP-2 TO oP-3 . PREFFRD
es10i1 SRT3IX . PREPRTI
exini2 EXIT . PREPRD
O3 B, Tk sk sk ok s s s she s ok b o 5ok b o 26 b o o o o Aokkob b s o ok o o s apiof oo b bk PR EPRO
291014 BS-1 . PREPFRO
ea1a15 ADD SAVLG 1 GIVING HDNP . PREPRO
ealale MOVE ZERO TO VLP . PREFRO
paiely BS-2 . PREFPRO
piolg ADD VLP HDHP  GIVING SVLNC . PREFRD
painlR DIVIDE 2 INTO SVLOC GIVING SVLLOC . PREPFRO
8a1a2a IF IDLEL ERUAL DHH “svLocc PREPFRO
91021 Go TQ BS-EX . PREFRDO
esi1az2 IF IDLBL LESS THAN DNN “eVLOCC PREPRD
01023 | MOVE SVLDC T HOHP . PREFFO
Pa1iD24 IF IDLEL GRERTER THAHN DMN XEVLOCE PREPRO
Baiazs MOVE sSVLDC TO vLP . PREPRN
21026 ANRD | VYLP GIVING VCNT . PREPRD
Q1027 IF VCNT NOT EQUAL HDNP PREFFO

205



pejleze GO TO BS-2 . PREFPRO
ag1e29 DISPLAY INLBL . PREPPN
P316360 BS-EX . PREFROD
aex1n31 EXIT . PREPRN
IOV 0 2 s b o v ok b i e o e e o S o et o e o e ol s ale e bt b vl ol i b ol i e OB kb sk R oKk okokbok - PREPRO
OO 1L AT bbb nkosbe bk ekt o e b b w2 2 ol o s v o e 3 3 e i W e s s a2 ol el bk kP RS PRTCY
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MULT:

START :

RE:

. TITL
. ENT
. EXTN
. NREL
152
STR

LOA
STA
LA
STA
LDA
STA
LA
STA
LDA
STR
LDA
MOVZL
DsZ
JnMpP
STR
LDA
STA
JSR
JSR
LDA
TR
STA
JER
JSR
MOV
JMP
JeP
LoA
STA

STR
STA

JER
LDA
STA
LA
ROD

MULTIPLY
MULT

HERE, SHIFT

RTST. 2 JGET NEXT STOPE POSITION
3, BRTST. 2

1, PACK1. 2
1, FACT1, 2
1, PACK2, 2
1, PRCT2, 2
1. PACKZ, 2
1, PACTZ. 2

"I SAVE RETURFN RADDRRESS
3 GET REGINNING ANDRESS OF
3} PRACKL. PARACK2, PACKZ, AND
JINITILIZE TEMFORARY RDDRESS
1 ARERS :

4, TEN, 2 i GET AN EIGHT FOR EIGHT WORD MULTIPLY
1, M, 2 3 STORE IN N

1. FOUR, 2
1, %47, 2
1,N. 2

1,1

X47., 2

.=-2

1,M. 2

1, PACKZ, 2
1.PACZ, 2
@ZERA, 2
GRTER, 2
1, PACK2, 2
1, PAC1, 2
1, PAC2, 2
@SHIFR
@RTER. 2
1,1, SNC

. +2

AR
1.PACK3. 2
1,PRC1, 2
1,PRC2. 2
BSHIFR
ERTER. 2
M, 2

START

AB

1, PACK1, 2
1.PRC1, 2
3, PRCKZ., 2

- 4. PRC2, 2

1,.PRCT. 2
1.PACR. 2
BADDT. 2
@RTER, 2
x

BRTER. 2
RD

1, PACK2, 2
1.PAC1, 2
1. PRAC2. 2

JGET A FAOLIR
»INITILIZE A COUNTER
3 GET NUMEBER DOF WORDS LONG
SMULTIPLY THE WORD
JBY 46 TO GET PROPER
JVALUE FOR MIW.TIPLICRTION FRACTOR
JSTORE FINAL VALLIE TH ama
3 BGET RECEIVING FIELD FOR
3 ZEROING OLIT ROLITINE
360 TO ZERO OUT ROUTINE

3 GET SECOND ARGUMENT

JINITILIZE ADDRESS FOR SHIFTRIGHT
} ROUTINE

3 GO TO SHIFTRIGHT ROUTINE

JCHECK T SEE IF CARRY RIT IS SET
3 HO

I} YES

; INITILIZE ARDDRESS FOR
JSHIFTRIGHT ROUTINE

1GO TO SHIFTRIGHT ROUTINE
3 DECREMENT ®GM"

JNO ZERC DO AGAIN

3 ZERD

3 INITILIZE RDDRESS FOR
3 ADDPACK, ROUT INE

160 TO ADDPACK ROUTINE

160 TO INITILIZE PACKZ

3} GET SECOND ARGLMENT

3 INITILIZE ADDRESS FOR SHIFTRIGHT

1 ROUTTNE

ASHIFP GO TO SHIFTRIGHT ROUTINE

GRTER, 2

1. FOUR, 2
1, X47, 2
e, PRCTZ. 2
1.8

)
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GET A FOLR

3STORE IT

1 GET FECEIVING FIELD
yMODIFY ADDRESS



STA

STR
STA

€TA
JSR
JSR
LDA
MOVZR
JMP
INC
STA
LDA
STA
LDA

STA
JSR
JSR
LoA
MOVR
INC
LDA

sTR
LoA
MOVL#

LDA
STR
ISR
JSR
LDAR
STA
LDR
STA
LDA
STR
LoA
STA
ISR

Jre
JSR
ISR

1,

., PACTI, 2

PRCTI, 2

1. BPACTZ, 2

1.1, SNR

. +2

AX

X4T, 2

.2

AX+2

PACTI, 2
AG

ONE, 2

1, SFLAG, 2
1. N, 2
1,4, 82P
. +2

1,1

4, NT. 2
&, PACKZ, 2
&, PAC2. 2
1.0

8. PAC4, 2
BHERE1
@rRTER. 2 -

11‘ Nl 2
1,1,52ZF
.2

1,1
1,NT. 2
B, PRCTZ, 2

8, PAC1, 2

8. PACK3, 2
1.8

. PACZ. 2
@HEREL
ERTER, 2
4, M, 2

1} 1

1.1

8, PACT2, 2
1.0

B, PAC2, 2
1, BFAC2, 2
4, 1. SNE
BRTN. 2

1. PACKZ2, 2
1,PACZ, 2

@ZEFA. 2
GRTER, 2

ONE, 2

1, ®PAC2. 2
1, PACKZ, 2

4, PAC1, 2

4, PACKZ, 2

1, PACZ, 2

1., PACT. 2

1, PACR, 2

BRODT, 2

.+l

[%e%3
BRTER. 2

3 IF ACY IS ZERD INITILIZE
3STORPE IN NT

-
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1 STORE NEW RADDRESS

1 GET CONTENTS OF RECEIVING FIELD
JCHECK TO SEE IF EQUIRL TO ZERD
JEQUAL. TD ZERD
INOT ERUAL
3 DECREMENT
INOT ZERND
J ZERO
s DECREMENT RDDRESS
;DO AGAIN

1 GENERPATE A ONE
) SET SIZE EPROR FLAG
3 GET HNUMBER OF WORDS

JIDBIVIDE BY ThiO

COUNTER

TO RE MOVED

IT TO ONE

3 GET RECEIVING FIELD

3STORE TH SECOND RFGLIMENT

3 FOR MATHMOVE ROLUTINE

FSTORE MODIFIED ADDRESS FOR MATHMOVE
1GO TO MOVE ROUTINE

JGET NLUMBER OF WORDS TO BE MAVED
JDIVIDE BY THO

3IF ACY IS ZEROD INITILIZE IF ONE
JSTORE IMN NT

i GET SECOND ARGILMENT

FEET ADDRESS FOR MATHMOVE ROUTINE
SMODIFY ADDRESS

) FOR PROPER AL TGHMENT

3 SECOND ARGHIMENT FOR MATHMOVE ROUTINE
3 G0 TO MATHMOVE ROUTINE

3 GET HUMBER OF MWORDS

JDIVIDE BY ThO

3 INCREMENT BY DONE

s GET SELOMD ARGUMENT

JGET NEW ADDRESS

JSTORE IT

JGET CONTENTS OF THAT POSITION

JCHECK TD SEE IF RIT ZERD IS OM

NO , RETURN

3 GET BEGINNING ADDRESS

JOF PACK2 FOR ZERO OUT POLITINE
160 TO ZEROD-OUT POUTINE

3} GENERATE A ONE
JSTORE IT

) GET ADDPESSAS FOR
JADD PRACK ROUTINE

J G0 TO ADDPACK POUTINE

JINITILIZE FPRCKZ



HERE1 :
SHIFR:

SHIFT

@RTN, 2
RTST. 2

3, GRTST. 2
1; PACT, 2
1. PACY, 2
1. PACK3. 2
1. PAC2, 2
&MMOV, 2
BRTER, 2
@RTN. 2

I RETLIRN -
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1 SAVE PETURN ADDRESS
» INITILIZE ARDDRESSAS
) FOR MRTHMOVE
JROUTINE

3G TO MATHHMOVE ROUTINE

s RETURN



. TITLE MALTIPLYLIO® -
. ENT MUL1O

. NREL
JTHIS FOUTINE MULTIPLIES ONE PRACK BY 16 AND STORES BACK IN SAME PACK
3 THE PACK FIFLD 70 RE USED IS PACTL

HUL1D: ISZ RTST., 2

sSTR 3, BRTST, 2

LDA 1. PACTL, 2

LDbAR o, N, 2

MNEG 2.3

coM 33

RADD 31

STA 1, X47, 2 +NTH WORD OF PAC

STR .M 2 N

sun 2.0

STA 8, X177, 2 I SET PREVY HIGH ORDER VALUE TO ZERD
AR sub a0 .

LDA 3, BX47, 2 } CURRENT PACK WMORD CONTENTS

MOVZL 21

MOVL a8

MOVL 1.4 JLOW ORDER & 4

MOVL 2,0 JHIGH ORDER » &

RDDZ 2.1.52C +LOW & HIGH ORDER % %

INC - PN - JADD 4 TO HIGH ORDER IF OVERFLOW

MOVZL i1 JLON ORDER % 1@

MOVL a.8 JHIGH ORDER »* 18

LA 3, X177, 2 1 PREV HIGH ORDER * 14

RDDZ 3,1, 82C JCOMBINE WITH LOW OFDER

INC a.a 3 INC HI ORDER IF OVERFLOWM

&TA a8, X177T. 2

&TR 1, B%4T,. 2 3 ok 49)

bs2 x47T, 2

bsz M, 2

JrP AA JHEXT HORD

MOYZ a, 0, SZR 1 ZERD CRRRY. CHECK IF OVERFLON

suB 1.1 IYES, SET CARRY

JSR BRTN. 2
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LETT:

STA

NEGAT IVENLIMBER

SHQ

GET

RTST, 2 GET NEXT STORE FOSITINN

3. BRPYST., 2 1 SAVE RETLIRN ADDRESS

8.0 1 CLERAR ACA

@, NEGND., 2 JCLERR NEGARTIVE NUMRER FLAG
3. PNTL, 2 3GET BYTE FOTNTFR TD DARTA
2. BYPTR. 2 3 STORE TH BYTE POINTER
BGET ) GET A BYTE

BRTER, 2

1.3 1 SAVE AC1

8, CeB. 2 ;GFT A MASK OF £R

e )} TEST BYTES TO SEE IF ASCII NWBER
2. 2, SZR 3 TEST

.41 JHO NOT A NUMEER

1.3 3 SAVE ACA

8, EMSKS. 2 3 GET MASK 0OF 2898

a. 3 3 TEST 70 SEE IF BIT EIGHT IS SET
@. 2, SNR 3 TEST -
BRTN. 2 JNOT SET HUMBER IS POSITIVE

e, a JHUOMBER IS NEGATIVE GEMEFATE R ONE

8, NEGND, 2 1 STORE TH NEGATIVE NUMBER FLRAG
BRTN, 2 3 RETLIRN

3.2 } SAVE AC1

@, C198, 2 JBRING IN MASK OF 166

a,3 3TEST 7D SEE IF BIT SEVEN IS SET

@, 2, SHNR 3 TEST.

LETT iYES IT IS A LETTER

1,060, 2 ;HO IT IS R MINIS SIGN

a, 0 3 GENERATE A OME

B, HEGND, 2 s STORE TN MEGRTIVE NUMEER FLAG
BRTM, 2 1 RPETLIRN

@, 0147, 2 3} CHANGE LETTER TO HUMEER

2.1 3+ DO THE CHARMNGE

. =5
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NENW:

NEW COMMAND

. TITLE NEW

- NREL

. TXTH 1

. ENT NEW

182 RTST. 2
STA 3, BRTST. 2
JSR @GCHRP, 2
JSR eRTER. 2
. SYSTEM

. PCHRR

JSR eRTER. 2
LDA Q. LF, 2

. SYSTEM .
. PCHAR

JSR ERTER. 2
1sZ NEWF, 2
JSR BALCRP, 2
JHP . +4

bs2 NEWF, 2
JER BRTER, 2
JSR 8RTN. 2
DsZ NEWF, 2
JER ERTER. 2
JSR eRTER. 2




. TITL PERPFORM
. ENT PFRM1

. NREL
PFRM1: ISZ RTST,2 ) GET NEXT STORE POSITION

STAR 3, BRTST. 2 1 SAVE RETURN RADDRESS

LDA 3.0P, 2 }GET QUINT POINTER

LbR 8. 2.3 . I STORE OPERAND 1 IN SAVE.

1sZ SAVE, 2

€TR B, GSAVE., 2 JTHIS IS THE FIRST STRATEMENT
3TO EXECUTE FROM THE PEFFORM

ETA Q. TOC, 2 5 STORE IN TEMFORARY QLIINT COUNTER

LDA a. 23 3STORE OFEFRND 2 IM BNDPT.

I1s2 NDPT, 2

STR B BNOPT, 2 3 THIS IS THE LAST STATEMENT
3TO EXECUTE FROM THE PERFORM

LDR 0.4.3 JSTORE OPERAND X IN CNT.

152 CHT. 2

TR B, BCNT. 2 3THIS 1S THE HUMEER OF TIMES
1 TO PERFORM THIS SERIES OF QUINTS

1sZ RTPT. 2

LDR 3. 0C, 2

INC 3.3

STR 2 BRTPT, 2

JrmP BRTH. 2 ) FROCESSING COMPLETE. RETURNM
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OPEN:

RPEN:

EFEN:
STRR:

BLNK :

ERR:

ROPN :
EOPN:
ONP:

. SYSTEM

STA

JSR
sSTR
JSR

. ROPEN
. EOPEN
. OPEN

OPEN
OPEN
RTST. 2 3 GET NEXT STORE PNSITION
3, BRTST, 2 ) SAVE RETLIRN ADRESS
1, OPFLG, 2 JLOAD OPCODE FLAG
1.1.SE2 PFIND OUT CONTENTS (@.1.2. OR 3
RTEPR, 2 33
4.1.SNR
RPEN 1@, DPEN FOR RERD ONLY
1,1, SZR
EPEN 32, DPFN FOR HRITE ONLY
8, ONP 14, OPEN FOR INPUT AND OUTPUT
STAR 1 DO THE OPEN
2. POPN -
STAR » DO THE OPEN
@, EOFPN
8. BLNK 3 STORPE THE TYPE OF DOPEN
Q. 0PLDP. 2 LOAD THE BYTE POINTER

3 GET A FREE CHANNEL
-2 JND FREE CHRNNEL AVAILABLE
ERR ) BAD OPEN
2, CHANL. 3 JSTORE ARCE IN DRTA BARSE
22 s RESTORE AC2
@RTN. 2 3 PROCESSTING COMPLETE. RETURN
2, ERCDE, 2 s STORE ERROR CODE
BRTER., 2 +ERROR CONDITION. RETURN
77
77
77
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SUBROUTINE OPENS RN AVATLARLE CHRANNEL

INPUT: RCO BYTE PTR TO NRME OF FILE
AC2 DATA PTR
OUTPLIT: ACL: CHNLIM. 2 CHANNEL #

o e e e e B W e

. TITLE OPRYC

. NREL
. TXTM  §
. ENT OPRAVC

OPRAVC: I1sZ- RTST. 2
STAR 3. BRTSYT. 2

oFPt: . BYSTHM
. GCHN } GETY FREE CHARNNEL
JER BRTER. 2 1 NONE
STA 2, CHNUM. 37

- sue 1.1
& . EYSETM

.OPEN 77 _ JOPEN IT
JHP . *2
B
LDA 1, TWNYL
suUB 2.1, SNR
JHpP oFP4 s CANT. STOLEN
JSR BRTER, 2

oP2: MOV 2.1
Moy 32
JSR @RTN. 2

ThHvs: 24

215



THIS ROUTINE PRINTS SIX OCTAL IFIGITS FOR THE CONTENTS OF ACO
ON THE MASTER CONSOLE, PRECEDED BY ONE BLANK

- W e

.TITLE PROCT

. NREL
LTRTH 4
. ENT PROCT, PRCRL. RDAEC .
PROCT: 1IS2 RTST. 2
sTA 3. ARTST. 2
STA 8, TEMP. 2
LA a.FIVE, 2
STA 8. TEmMP2, 2
LeA 0. BLK, 2 J BLANK
. SYSTM
. PCHAR }PRINT IT
JSR @RTER. 3
sUR 8.5
LbA 1, TEMP, 2
MOVZL 1,1 3 w2
MOVL 8. ) 34ST CHAR
STA ~  41.TEMP.2
LDA 1.Ce0, 2
RDD 1,0 ) CONVERT TO ASCII
. SYSTM
. PCHRR JPRINT IT
JsR BRTER, 2
PROA. : LDA 4. TEMP, 2
sUB -]

MOVZL 1.1
MOVL o8

MOVL 1.1
HOVL 2.8
MOVL 1.1 3 % B AND MOVE
MOVL a8 3 CHAR INTO ACH
STR 1, TEMP, 2
LDA i,C68. 2
ADD = - 1 CONVERT TO ASCIY
. SYSTH
. PCHAR JPRINT IT
JSR BRTER, 2
Ds2 TEMP2, 2 } ALL SEX PRIHTED?
JMP PRO1 3 NO
JSR BRTM. 2

3

) PRINT CARRIAGE RETURN LINE FEED

¥

PRCRL: ISZ RTST. 2

! STA 3, BRTST. 2

LoA e.c1.2
. SYSTM
. PCHAR s PRINT CRRRIAGE PETLIPN
JSR GRTER. 3
LA e.LF. 2
. SYSTH
. PCHRAR 1 &RINT LINE FEED
JER @RTER., 2
JSR BRTN, 2

J

) READ CHRR AND ECHD., IF CARRPIAGE RETLRN FRINT LF AND RETURFN +3
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RDAEC:

152
STA

JER
. SYSTH
. PCHRAR

LDA

JSR
182
LDA
. SYSTM
. PCHAR

JSR

RTST. 2

3. BRTSY, 2
BGCHAP, 2
BRTER. 2

@RTER. 2
1.01. 2
8. 1. SZR
BRTN. 2
BRTST. 2
2. LF. 2

@RTER. 2
BRTN. 2
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J ECHO

JCARRIAGE RETLIFN?
I NO
J RETURN +3



EDITT:

TABLE:
TRBL :

NULL :
SLASH:

BLANK ;

PUTIT:

.TITL
. ENT

. EXTN
. EXTD
. NREL
LDAR
LDR
LbA

JMP
TRBEL

JER
JER

PUTEDIT

EDITT

B1. PUTTT. PTT. DOLAR. ASTK, ZEE. COMMA. MYNUS. PLLISS, PUTCH
PUT.GET

2. ECHRR. 2 s GET EDIT TABLE DISPLACEMENT
@. TABLE : GET BEGINNING OF TARLE

e 3 JGET EDIT TARLE DISPl RCEMENT

0z IGET THE ROLUTINE TO GO TO

a3 3GO T ROUTINE

MULL JNULL CHRRACTER FILL ROUTINE

BLANK  JBLANK=FILL CHARACTER ROUTINE

SLASH 3 SLASH FILL ROUITINE

ZEROT 3 ZERD FILL CHARACTER ROUTINE

COMMA JCOMMA FILL ROLITINE

DERIT JDERIT SIGN FILL ROUTIME

CREDT I CREDIT SIGN ROUTINE

PEROD 1 PERINN FILL CHARRCTER FNALITINE

DOLAR s DOLLAR SIGN FILL CHRFACTER ROLITINE
MYHLUS JMINLIS SIGN FILL CHARACTER RPALITINE
PLUSSE ;PLUS SIGN FILL CHAFACTER ROUTINE
RASTK JASTERISK FILL POUTINE

ZEE 3 ZERC FILL ZERO SUFPPRESS ROUTINE
TESTS, JCHARARCTER FROM DATA STRIMNG FILL ROUTINE
PUTCH 5 "¥*" FILL CHRRACTER FOUTINE

RTRN JRETURN SHOULD WOT HAVF COME INTO THIS ROUTINE
1.NULT, 2 ;GET A NULL CHRARACTER

4. ECHAR, 2 JSTORPE EDIT CHARACTER

PUTIT ;G0 TO STORE ROUTINE

1.SLEH, 2 3 GET A SLASH

4. ECHAR. 2 JSTORE ENIT CHARACTER

PUTIT 160 TO STORE ROUTINE

1. BLK.2 1 GET A BLANK

1. ECHAR. 2 ; STORE EDIT CHRRACTER

PUTIT 3 STORE ROUTINE

1.CER, 2 3 GET AN A=CII ZERD

1. ECHAR. 2 JSTORE EDIT CHRRACTER

CNT2.2 DECREMENT TOTRL LENGTH

. +2

BRTH. 2 LWENT TO ZERD SAMETHIMNG WRONG

4, ECHAR. 2 JLOAD EDIT CHARACTER

2. PNTZ. 2 JGET BYTE POINTEFR TO RECEIVING FIELD
2. BYPTR. 2 ISTORE IN BYTE POINTER

ePuT }GO TO PUT BYTE ROUTINE

ERTER, 2

PNT2,2 1 GET HEXT STORE POSITION

RCNT. 2 DECREMEMNT FEPITION COUNT

. +2 3 NDOT ZERD

e Bi 3 ZERD GET ANOTHER FDIT CHRRACTEF
CNT2.2 DECREMENT TOTAL LENGTH

PUTIT+1 ;DO AGAIN

e Bi JBETTER BE END OF EDIT FORMAT

CNT2. 2

-4

E@RTN. 2 ) ERROR RETURN

41, PERD, 2 3} GET AR PFRIOD

. PNT2, 2 JGET BYTE POTHTER TN PECEIVING FIELD
2. BYPTR. 2 1STORF 1IN RYTE PQINTEPR

arPuT IGO0 TO PLIT BYTE ROLITINE

GRTER. 2



152 PNT2.2 JGET NEXT STORE POSITION

LA 4. CNT1. 2 FGET COLINT ONE
HOVH 4.1,%ZR 1 TEST TO SEE IF ZEFD
JMP B Bl 3 GET ANDTHER EDIT STRING
LDA 1. CNT2. 2
€TA 1. RCNT, 2
JmP ZEROT .
DERIT: LDA Q. NEGNO. 2 3 GET NEGRTIVE NMRER FLAG
MOVR 8.9, SNC S CHECK TO SEF IF SET
JMP BLANK JFIELD IS POSITIVE
LDA 1.DR.2 iGET DEBIT SIGN
STA 1, ECHAR. 2 1STORE IN EDIT CHRRACTER
LDA 3. PNT2. 2 1 GET BYTE POINTEFR TO STORE FOSITION
£TR 2. BYPTR. 2 1 STORE IN BYTE POINTER
JSR ePUT 3STORE IT
JSR BRTER. 2
DsZ RCNT. 2
JIMP . +2 3 NOT ZERO
JMP @& pd ) GET ANOTHER EDIT CHARACTER
152 ECHAR, 2 s GET LRAST HALF OF WNARK
ISZ ° PHT2.2 GET NEXT STOFE FOSITION
JHMP . =-1a ;DO RGARAIN
CREDT: LDA B8, NEGND. 2 ; GETY NEGARTIVE NLUMEER FLAG
MOVR Q. 8. SHNC JCHECK TO SEE IF SET
JMP BLANK FFIELD IS POSTIVE
LDA 1.CR. 2 GET CREDIT SIGH
JHMP DEBRIT+4
TESTL: LDA 8. OP2DT. 2 JGET TYPE OF MOVE
LDA 1, FOUR, 2 SNUMERIC TWPE MOVE
sUB 4,8, SZFP s TEST TH SFE IF EQUARL
JrP . +1% 3 NO RLPHNUMERTIC EDIT MOVE
LDA 1. PNTA, 2 3 YES., SEE IF BYTE POINTER IS SET
MOy 1,1, SNR
JHpP BPUCH  ; YES CHARACTFR FILL
LDA 1.C80, 2 1 NO GET R ZERO
€TA 1. ECHAR. 2 I STORE IN ECHAR
LDA 1,C1.2
£TA 4. ECHT. 2
JMP BPUTT1
LDA - 1. PNT@. 2 s TEST TO SEE IF SET
MOV 1.4, SNR
JMP BPLUCH i YES PUTCHRRACTER OUT
LDA 1,BLK. 2 ; GET A BLANK
STA 4, ECHRAR. 2 JISTORE IMN ERITCHARACTER
STA 4, ECHT. 2 ) STORE IN TEMPORARY EDIT CHARRCTER
JMP @PUTT1
Bi: Bl

PUTTi: PUTTT
PUCH: PTT
DOLR: DOLAR
ASKT: RSTK
ZER: ZEE
COM1 : COMMA
POST: PLLISS
MNEGI : HMYHUS
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RDSVF:

MSG:

TTIN:

READ SAVE FILE TO BE EXECUTED

-TITLE
. NREL
. TXTH
. ENT

182
sTA
LDA
JSR
JSR
MOV
LA

. SYETH
. WRL
JSR
LDA

. SYSTH
. CLOSE
JSR
MOV
LDA
JER
JSR
LDA
MOY

. SYSTH
. RDL
JSR
LDA

. SYSTH

CLOSE,

JER
MOV
JSR
. i
. TXT
. +iw2
. TXT

RDSVF

i
RDSVF

RTST, 2

3. BRTST, 2
& TTOP, 2
BOPRVP, 2
8RTER. 2
1,2

@. MSG

77
BRTER, 2
2. CHHNUM. 3

77
BRTER. 2
x2

6. TTIN
BOPAVP. 2
@RTER. 2
@, SVFLN.- 2
1,2

77
@RTER. 2
2. CHNUM, 3

7
BRTER, 2
x2
BRTN. 2

10PEN TTO, RALSO SETS DRATAP IN USP FOR . SYSTM

+ERROR, DATA PTR IS IN ACI RFTER . SYSTH

JOPEN TTI

s READ SAVE FILE NRME

I1RESET DATAP IN ACZ2

“ENTER SAYE FILE NAMEC1S> /

¥TTI1/
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RERD:

EROUT :

FNISH:

READ
RERD

GET. PUT

RTST. 2 1GET NEXT STORE PNSITION

3. #RTST, 2 1 SAVE PETUPN APDRESS
@.0P10P. 2. 3 GET BYTE PNINTEP

1. OPANL. 2 3 GET LENGTH OF INPUT
2. CHANL, 2 3 GET THE CHANNEL NLIMRER
77

EROUT s BRD READ?

FNISH

Q. EOFM, 3 sLOAD END OF FILE CODE
2.8, SNR 3 COMPARE

. +3 sEND OF FILE

2. ERCDE, 3

@RTER. 3

312

&RTN. 2

)

@. 0P1DL, 2

e. CNTa, 2

1. 0P1DP, 2 3 GET BYTE POINTER
.1, 0POP, 2 1 STOPE IN TEMP

1. OPDP, 2 1GET BYTE POINTER

1. BYPTR. 2 JSTORE IN BYTE POINTER
eGET s GET A BYTE

@RTER. 2  ERROR

B, C1.2 GET A CARFPAGE PETLIFN
@.1.SZR +TEST TO SFE IF FRLAL

. +2 JHO NOT A CRRPRGE RPETLIRN
. +5 ) CARRAGE RETLIPN

OFPDP, 2 3 GET NEXT POSITION

CHT@, 2 I DECREMENT LENGTH

RA

. +11

1.BLK, 2 ; STORE OUT A BLANK

3. OPDP. 2 I GET BYTEFQIMTER

2 BYPTR. 2 ; STORE IN RYTE POINTER
BPUT 1 STORE OUT BLANK

BRTER, 2

oPDP, 2

CHTA, 2 3 DECREMENT CBLNTER

. =7

1.4 JCLERRP AC1

1, TOC. 2 JSTOFE IN TEMP. QUINT CTR
GRTN, 2 JPROCESSING COMPLETE, RETURN
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RLATL:

CRRGZ2:

CNTGR:

NTEST:

.TITL
. ENT

. EXTN
. EXTD
. NREL
MATHP
LbA
LDA

MOVZR#

RELATIONAL
FLATA
MATHP

GET

1, OPIDT, 2.
8, OP2DT. 2
a1
1.1.SNR
eMPACK

8. ThD. 2
1,0, SHR
EMPACK

1, 0PIDT. 2

@ ONE. 2 : LORD A

1,80, SZR
CRRG2

1. DEC1. 2
CNTGR

1. 0P20DT. 2
e, ONE, 2
1l a»’ SZR
HSKPG

1, DEC2, 2
4,4, SZR

@RTER, 2  NOT ZERQ,

1.0P10L. 2
1,CNT1, 2
1, 0P2DL. 2
1, CNT2. 2
1, OP1IDP. 2
1. PNT1.2
1, OP2DP., 2
1. PHNT2, 2
a, 8 ;

@, CHKKD, 2
1, CNT2. 2
1! 1" SHR
.43

1. SNC

Al
4,.CNT1. 2

JNEG 7

1.1, SNRP ; EQUAL

NTEST
1.1.82¢C
NTEST

1, 0P2DT, 2
a, SIxX, 2
1, 8. SNR

. +4
1.BLK. 2
1, CHARZ. 2
. +3
1,.C60, 2
1. CHAR2, 2
ARGA
@RTER., 2
CHECK

1, NFLAG. 2
1,1, SHR

222

1 LOAD OFFP1 TYPE

}LOAD OFER2 TYPF

JADD THE THIO TNGETHER
JCHECK RESILT FOR 2 OF GFFATER
1< 2, GO TGO THE MATH-PACKAGE
JLORD R 2

ICHECK IF 2 OF > 2

SEQUAL TO 2. GO TO THE MATH-PARCKAGE
3LOAD ARGL TYPE

ONE

JCHECK IF TYPY = 1

JNOT 1. CHECK ARG2

SLOAD ACL WTITH ARG DECIMAL PTR.
3. JUMP YO CHECK IF INTEGER
JLOAD RARG2 TYPE

JILOAD R B

JCHECK IF TVYPE EOUAL 1

s JUMP TO RELATIONAL TEST
JLOAD AC1 MITH DECIMAL PTR.
3CHECK TO SFE IF = @
FUNTIME FRFROP

1 LOAD OFPERL LENGTH

JSTORE IN CNT1

JLOAD OPER2 1LENGTH

JSTORE IN CHT2

JLOAD DOPER1 RYTE PTR

3STORE IN PHNT1

sLOAD DPERZ PYTE PTR.

3 STORE IN PHTZ2

»CLERR ACH

3STORE IN CHKWD

JLOAD CHTZ2

JCHECK TO SEFE IF = B

3 NOT ZERO

JEQURL TO ZERO
TO ZERO

JGO TO NEGRTIVE TEST
+ NEGATIVE?

JCHECK TO SEE IF ZERO FILL

JTYEST T SEE IF SET



ERTRN:

ERTR]:

RETRN:

GCHAR :

. TITL RETURNPOINT

. ENT ERPTRN. FETFN. GCHRR

. NREL

LA 2, LiIsP 3} RESTORE RC2

STR 0. X177, 2

1582 RTST.2 1 GET NEXT STORPE POSITION

LDA 2. BRTST, 2. IBRING INTO Rr®

MOVYL B 8, SZC ; CHECK TO SEF IF BIT ZERFO IS SET

JHP ERTRI

MOVL 2.3 ISHIFTLEFT RPETLIRN POINT

MOVOR P 4 3 SET CARRRY PUT INTO BIT ZEPD

€TA 3, GRTYST. 2

bsZ RTST. 2

LDA 3. BRTST. 2

MOVL 20 1 DECPEMENT RETUPN POINTER. MOVE IT INTO RC3I AND SHIFTLEF

MOVOR e, e IBRING IN CRPRY

sTAR 0, BRTST, 2 JSTORE IN RTST POINTER

ns2 RTST. 2

LPA @, X177, 2

JMP 2.3

LDA 3, BRTST. 2 JLOAD IT INTO AC2

STR 3. X177, 2

SURC 3.3

STA 3, BRTST. 2

LDA 3, X¥177.2

DsZ RTST. 2 1GET THE PETURRN POINT

INC 33 3 INCREMENT RCZ2

JHP 8,3 ) RETURN

1sZ2 RTST. 2 3 GET NEXT STORE FPOSITION

STR 3, BRTST, 2 3 SAVE RETURHN ADDRESS
EYSTHM

. GCHRR

JSR BRTFR. 2

LeA 3,DEL. 2

suea 8.3, SZR 3 CHECK FOR RLUBOUT

JSR @RTN. 2 :NOT A RUROUT

SUBZL 3.2

STR 3. CEFFL., 2 JSET RPUBDUT FLAG

JSR @RTER., 2
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JSR GRTN. 2 3 NOT SET. ERUAL COMPARPE

JMp ci1 YSET EQUAL COMPARE ZERQO OUT TEMPORARPY QUINT COLIN
Al LDA 41, CNT1. 2

MOV 1,1, SNR EQURAL TO ZERD

JMP . +3 IYES

HMOVL S 1.1, SNC s NEGITIVE

JHP A2 -

LoA 1. 0P1DT. 2

LDA 8, SIX. 2

suB 1. 8. SNR 3CHECK TO SEE IF ZEPQ FILL

JHR . +4

LDA 1.BLK. 2

STR 1. CHRR1, 2

JMP . +3

LoA 1, Cea. 2

STA 1.CHARL. 2

JSR RRGZ2

JER E@RTER, 2

JMP . CHECK
A2: JSR ARRG1

JSR @RTER. 2

JSR ARG2

JER 8RTER, 2
CHECK: LDA 8. CHAR1, 2 JLOAD CHARP1

LDA 1. CHRR2, 2 1LOAD CHARR2

sug @, 1. SNR ; CHARZ2 - CHRAR1

JMP JINC3 IRESLLT = 8 C¢ARGL = RRG2)

MOVL 1.1, 82C IMOVE BIT ZERD TO CRRRY

JMP INC2 JBITO = 1 CARGL DARG2Y

JrpP INCA JIBITE = A CARGEL < ARG2)
INC3: ISZ CHKHD, 2 3 INCREMENT CHKKWD ¢MILL END LUIP A )
INCZ: 182 CHKID, 2 3 INCREMENT CHKMDCWILL END LIP A 24
THCA : 152 CHKND., 2 3 INCPEMENT CHKIWD (WIEL END UP A 1)

LDA 2, RACHK, 2 3 LOAD REAIEST CHECK

LDA 1., THREE, 2

SsuB# 2,4, SZR

JMP OTHER

LDA 1, CHKWD, 2 JLOAD CHECK WORD

suB 2.1, SZR 3 CHKED — RACHK

JMP RO JIRESIULTY = ZERD

JMP el 3FLRG IS SET
Ci1: suB 1.1

STA 1. 7TRC. 2

JMP BRTN. 2 3} RETURN
RG: LDA 1. NFLRG, 2 3 LOAD NOT FLAG

MOV 1.1, SHR JCAIHECK. IF FLAG IS SET

JMP Ci1 JFLAG IS SET

JSR BRTN. 2
B1: DsZ CHT1, 2 1FLAG NOT SET. DECPEMENT CNT1

Jewe .+1 JCNTA NOT E0UAL ZERD

DSz CNT2, 2 3 DECREMENT CHNT2

JHP . +1 JCNT2 MOT ZFPO

152 PNT1. 2 ) THCREMENT PHTL

1sZ PHT2. 2 1 INCREMENT PNT2

JMP R 160 DO NEXT CHARARCTER
ARG1: 152 RTST.2 1GET NEXT STORE FOSITINN

STR 2, BRTST. 2 VESAVE RETIIPN RDDRFSS

LDA 3. PNT1. 2 JLOAD OPERY RYTE PTR

&TA X BYPTR, 2 JPRASS TO GET EBYTE POUTINE

JSR AGET

JSR BRTER. 2
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LDA 8. MSK, 2 1 LOARD MASK 177

AND a1 1 SAVE RIGHT 7 BRITS
STR 1.CHAR1. 2 ) STOPE THE CHRRACTER
JER BRTH. 2
ARG2: 1582 RTYST. 2
STA 2. BRTST. 2 3 SRAVE RETLIRN ADDRFSS
LDA 3, PNT2. 2 JLOAD OPFER2 RYTE POINTER |
STA 3, BYPTR. 2 1PASS TO GET EBYTE RNOUTINE
JSR BGFT JGET THE BYTE
JSR BRTER, 2
LDA 8, MSK, 2 HLOAD MASK 477
AND 8.1 1SAVE RIGHT 7 BITS
STR 1. CHARZ. 2 1 STORE THE CHRFACTER
JSR BRTN. 2
OTHER: LDA 4. THQ, 2
sSuUB# 2,1, S2ZR
JMP ONER +IT 1S A ONE
LDA 1. CHKIWD, 2
LOA @, THPEE. 2 :
SUBH 1.0, SNR JCHECK TO SEE IF CHARPARCTERS ARPE EQUIAL
JmP Bi 3VES, GET RNOTHERP CHARPACTER
suB# 3. 1. SZR
JMP RO 1 GREATER THAN CONDITION
JMP HTEST '
ONER: LDR 1, CHKWD. 2
LDA 9. THREE, 2
SURs 1, @, SNR 3 CHECK. TO SEE IF CHRPACTFRS ARE EMUAL
JMP Bl IVYES., GET RANOTHER CHARACTER
suUB#H 3.1,52R s
JMP ARG JLESS THAN CONDITION
JMP NTEST
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RUN:

RUN1 :

CONT :

STEP:

THESE ROUTIMNES RUN AN ENTERPED PROGRAM

. SYSTEM
. PCHRR
JER
sSURZL
STR

IsZ
STA
JER
JSR
JMP

STA
I1sZ
STA
JER
. SYSTEM

JER

RUN

RUN: CONT. STEP. GTONT

i

RYST, 2

3. BRTST. 2
BGCHAP, 2
@RTER., 2

@RTER. X
1.C1. 2
B, 1, SNR
RUNL
BNMNCP, 2
. +2
RUN1+1
1.5

0. 4, SNR

. +3
CERFL.2
@RTEFR. 2
BGCHAP, 2
BRTER, 2

BRTER, 2
8, LF.,2

BRTER. 2
1.1
1,00, 2
@PRANP, 2
BRTER. 2
GRTN. 2
B, LF, 2

BRTER, 2
1.1

1.6C, 2
RLINZ
RTST. 2

3, BRTST, 2
@RDAEP. 2
@RTER, 2

. +1

.0

Q. STPFL, 2
RUNZ
RTST. 2

3. BRTST. 2
BGCHAR. 2
BRTER, 2

BRTER. 2

1 CARRIAGE RETURN?
IYES

JGET #

INOT #

387

JQUINT & TO RUN AT

3 GET CHRR
3 NOT C/R

»CAP
JCLEAR STEP MODE
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RUNZ2 :

GTANT :

JER
JSR

STR
JSR
1s2
5TR
LDA

MOVZL
MOVZL
LDA
&TA

JSR
. TXTH

1.C1.2
8.1, SZRrR
.5

8. LF., 2

@RTER. 2
1, T, 2
1. STPFL, 2
GTANT
@RTER. 2
3. 0P, 2
9,1, 3
1.BELL,2
9.1

1, OPFLG. 2
B, a

a.a

a-. a

3. OPDSP, 2
a3 4
B, 23,3

. 5P, 2
BEXOMNP. 2
@RTER. 2
8. STPFL. 2
Q. B, SNR
RUNZ

8., B, SZC

. +3
APRONP, 2
BRTER, 2
o‘ e

8, STPFL. 2
BRTN. 2
RTST. 2

3, BRTST. 2
8. eC, 2
1,1

i.@

0' 1

1.1

1.8

4, BNST. 2
1.

a. 0P, 2
BRTN. 2

-]

s/

1=1

) S

+CARRAGE RETURN

3SET STOP FLAG
I GET QUINT POINTER

3 EXECUTE QUINT

3 STOP DR STEP?

SQUNET NUMBER

i PLUS QUINT TABLE STARTING ADDRESS
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SETSB:

s€Bi11

S$5B12:

SSB13:

ssB2i:

S211:

THESE POUTINES PROCESS THE SET SUBSCRIPT AUXILLIARY STRTE TRABLES

. TITLE
. NREL
. THTHM
. ENT
LAy
LDA
LoA
STA
LDR
STA
LDAR
STR
MOV
JmP
suB
STR
JMP
suR
E£TR
JMP
suB
STA
Jrp
1s2
STAR
LDA

SETSR

3

F

SETSB, SSB11., SSR21. SSR12. SSR22. SSR13. SSR23

3.1

2.0P. 2

8. 2.3

@, SBF1. 2
e, 3.2

Q. SBRF2, 2
2.4,3

8. SBF3, 2
1.3

1.3

8.0

0. SBF1, 2
1.3

2.0

6. SBF2. 2
1.3

0.0

@, SBF3. 2
1.3

RTST. 2

2, GRTST, 2
8. oP1DT. 2
a.e

e. a. SZC
s211

2, PACKA. 2
1,23

1. TEMPZ2, 2
@, 0P1DX. 2
1.8, SNC
@RTER. 2
@. OP1DP, 2
e. TEMP. 2
e, 0Pipn_, 2
1,1

s212

8. SAVL, 2
BDNSTP, 2
GRTER. 2
3. PRCK1. 2
a 2.3

@. TEMPZ., 2
1.3

1, AV, 2
1,323

2 MSK4, 2
3.1

8. 1, SNC
BRYER, 2
3. SAYL, 2
@, 2.3

a6, SAVL, 2
8.0.3
8RSSTP. 2

[
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1CLEAR SLIBFLAG FOR 1ST OPERAND

JCLEAR SLIBFLAG FOR 2HND OPERPAND

sCLEAR SURFLAG FOR 3RD OPERAND

JLEVEL =17
3} YES

JSUBSCRIPT IN 4TH WORD OF PACK
;% OCCURS

3 ARRAY EXCEEDED

+ARRAY BYTE PTR

I LENGTH OF ARFARY

) ZERD CHAR TO FRONT

GROUP DATA HAME ENTRY

s GET DATA HAME POINTER

1 SUBSCRIPT
JGET NMLMBER OF OCCLIRS

} BOUNDS EXCEEDED

3 GET LENGTH
JISAVE IT



s212:

SEB22:

5221 :

s222:

SSB23:

1sZ2

MOVZR#
JHP .
LbA
LDA
5TA
LDR

SRTER. 2
8, TEMP. 2
. SAvL. 2
1. OPIDX. 2
SSRAA
CRTER: 2
1. 0PiIDP, 2
GRTN. 2
RTST. 2

3. BRTET. 2
@, OPZDT. 2
0.0

8, 8, §Z7C
s221

3, PRCK2, 2
1.3, 32

1, TEMP2, 2
B, DP2DX. 2
1, B, SNC
BRTER- 2

Q. OP2DP. 2
8. TEMP, 2
8. OPZDL. 2
1,14 ‘
S222

8. SAVZ. 2
EBONETP. 2
BRTER. 2
3. PACK2, 2
8,232

B, TEMP2. 2
1.2

1, SAVL. 2
1,332

3. MSK4, 2
21

8. 1, SNC
GRTER. 2
2. SRV, 2
a 22

a. SAvL, 2
9.8, 3
BRSSTP, 2
BRTER. 2
@, TEMP, 2
Q. SAVL, 2
1, 0P2DX, 2
SSBaa
BRTER, 2
1. OPZ2DP, 2
BRTM. 2
RTST. 2

3, BRTST. 2
B. OPIDT., 2
B.l B

8., 0. 52C
$231

3, PRACKZ, 2
1,32

1, TEMP2. 2
@, OP3DX. Z

3 GET NUMBER

2249

)% CHAR FROM RRRRY

1STORE RACTUAL BYTE

JLEVEL =17
I YES

i SURSCRIPT

i % OCCURS

PTR

IN 4TH HORD OF PACK

3 ARRAY EXCEEDED

1 ARRAY BYTE PTR

I LENSTH OF
1 ZERO CHAR

GROUP DATA

3 GET DATA NAME

ARRAY
TO FRONT

MHAME ENTRY
FPOINTER

1SUBSCRIPT

3 GET MASK

1 SAVE RIGHT BYTE

OF OCCURS

1 BOUND EMCEEDED

) # CHAR FROM ARPAY
}STORE ACTUAL BYTE PTR

JLEVEL =17
I YES

3} SUBSCRIPT

18 OCCURS

IN 4TH WORD OF PACK



£8333R233T530

=T 1. A, SHE

JER BRTEE,. 2 JEEEEY EMCEEMED

LA . OFINF. 3

=TA 8. TEHF. 2 I RRFAY RYTF FTR

LA 8. OPI0L. 2 I LEMGTH 0F ARFRAY
LR 4.4 P TERD CHmE TO FEONT
I o

L B SRVE, 7 P GROUP DRTA HAME FHTEY
JER BOMNSTR: 2 1GET DATH NAME POINTER
JeR FETER. 2

LA . PRCKS. 2

LR [ P P P SLEECRIPT

ETh 8 TEMR2: 2

HoR 4.

STH 1. 80V, 2

LDy 4.3 3 JIGET MUWMBER 0F OCCURS

L X MEKG, 1 GET MASKE

A = PR |

suaT B, 4. ST

JER BETER. 2 s BT DS FEXNTEELED
LA X EAvY,

L o2 3

sTR 0. EaVy, 2 P GROP LEHGTH

L=y [

JEe BESETRE, 2

IR ERTER: 2

ETA 8. TEMFR. 2

Lbw 0. SAWl.

LR i DPTM. 2 i CHAR FEOM ARPAY
JER LoERA ISTDRE RACTLFAL BYTE PTE
JER ERTER. 7

sTA 1. DPIDF. 2

JER BT 2

SUBROUITINE CALDULATES PYTE POINTER FO8 SUBSCEIPT

NPT IS

ACE TOTAL LEMTGTH OF AUE AFDAY ELEMEWT
AC1 MUMBEER M CHEFPACTERS FEOM STARRT OF ORGP
TEMHE, CORDLIPY AFPAY STRETIMNG FOTHTER
TENED. 2 SLIEEMR TRT HMUMBER ¢ [WTO ODSEYY
BETET. 2

X BETET. 2

*x. X

TEMEZ. 2

-

soz :

a3 JTMLTIPLY LEMGTH &« SIBSCETPT-4
TEMPZ. @

Sl

3.1 JADD 8 CEARF TO START OF AFPAY

. TEMP. 2

T3 JB0D @ CHAR FROM STRET OF COPE
RN
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. TITL SHIFTLEFT
. ENT MOLF. MOZLF

. NREL
JICALL TO THIS ROUTINE IS <¢N.PAC1,PRC2)
MOZLF: 1SZ RYST. 2 ;GET NEXT STORE POSTITION
STAR 3, BRTST, 2 1 SAVE RETLIRN RDDRESS
Jse SETZ
ISR @RTER. 2
LDA 1, PPRCE. 2 3 GET FIRSY ARGUIMENT
MOvZ 1,1
IMP MOLF+12 JCLEAR CARRY MO A SHIFT-LEFT MOVE
MOLF : 1s2 RTST. 2 GET NEXT STORPE PASITION
STAR 3. 8RTST. 2 } SAYE RETURN ADDRESS
Jsg SETZ
JSr @RTER, 2
JmP . +6
bsz 1.2 s DECREMENT LENGTH
JrP . +2 JNOT ZERO
IMP BRTN. 2 ;RETLIRH
(134 PACL. 2 1 GET MNEXT ADDRESS 2
DsZ PAC2, 2 GET MEXT STORE POSITION
LDA 1, @PARCL, 2 1 GET FIRST RARGUMENT
MOVL 1.1 © JSHIFT LEFT
STA 1. BPAC2, 2 JSTORE IT
JMP MOLF+S ;DO AGAIN
SETZ: 1s2 RTST. 2
STA 3, @GRTST. 2 ; SAVE RETUIRN ADDRESS
LD 1. N, 2 3 GET NUMRBER OF WORDS LONG
STA 1. 1,2 ISTORPE IT IM 1
LDA 3, PACL, 2 i GET ARGUMENT TO BE SHIFTED
ADD 1,3 3 ADD MNUMBER OF WORDS TA RE LISED
STR 2, PACT. 2 3 STORE BACK IM PArC4
LDA 3. PRCZ2. 2 JGET PLACE TN STORE AFTER MOVE
RDD 1,3 3 T0 GET PROPER FLACEMENT
STA 2. PAC2, 2 JSTORE IT BACK DUT IN PAC2
psz PACL, 2 JTO GET PROPER ALIGNMENT
DSz PRC2, 2 ) FOR STORRAGE
JnP ERTH, 2 ; RETURH
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. TITL
. ENT
. EXTN
NREIL

SHIFTRIGHT
SHIFT
RETRN

JCALL TO THIS ROUTINE IS ¢N.PACT, PAC2Y,

SHIFT:

152
STR
LDA
STA
LDA
MOVR
STA
IsZ
152
Dbsz
JMP
JHP

FTST. 2 GET NEXT STOPE POSITION

3, BRTST. 2 1SAVE RETLIPN ANDRESS

3N 2 JGET NUMBER OF WORDS TO RE SHIFTED
3:NT. 2 1STORE IN MHD )

1, ®PAC1, 2 IGET FIRST WORPD TO BE SHIFTED

1.1 JSHIFT

1. ®PACZ2. 2 1 STORE IN PRACZ
PRC1,2 GBET NEXT WOPD TO BE SHIFTFD

PRC2, 2 3GET HNEXT STORE POSITINN

NT. 2 3 DECREMENT NLIMBFR DOF MORDS

AR 3SKIP MNEXT STATEMENT IF HOT ZERO
BRTN, 2 I RETURN
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. TITL SIGN

. ENT PLUSS, MYNLIS

. EXTN GETRT. PUTTT. B1. PETRPN. ERTPN
. EXTD PUT. GET

. NREL
PLUSS: LDA 1:PLUS. 2 IGET A PLLIS SIGN
STR 1, ECHAR. 2, JISTORE IN EDIT CHARACTER
JmpP TEST
MYNUS: LDR 1. MINLIS, 2 1GET THE EDIT SIGN
STA 1. ECHAR. 2 JISTORE IN EDIT CHARACTER
JMP TEST JFIND OUT WHAT TYFE OF SIGN
TEST: LDR 1. SIGN. 2 3GET THE SIGH
MOVZRH# 1.1.SEZ
ImpP SITS JSIGN TRAILING SEPARRTE TYPE THREE
MOy 1.1, SNR
JMP SILI JSIGN LERDING INCLUDED TYFE ZERQ
MOVZR# 1.,1.SZR
JMP SITY JSIGN TRATILING INCLLUDED TYFE TLO
JMP SILS 1SIGHN LERDING SEFAFATE TYPE ONE
SILS: LDA 4. PNTA. 2 3GET RYTE FPOINTER TO DATAH
MOV 1.1.SZR ; TEST TO SFE IF BYTE POINTER IS SET "
JSR BLNK ) JMP TD BLANK FILL
LbBA 3, PHT1. 2 JGET DATA
STA 3, BYPTR. 2 JETORE IN RYTE PQIMNTEFR
JSR G@GET 3GO YO GET BYTE ROUTINE
JIMP GRTER. 2
sue 2, a JCLEAR ACA
sush B, 1,8ZR s TEST 70 SEE IF SIGN
JMP . +2 JFIELD IS NEGATIVE
JMP POSIT JFIELD IS POSITIVE
LDA 3. RCNT. 2 JGET REPITITION COUNT
LBA 1.0MNE. 2 3 GET A ONE
sSuB# 2.1,SHNR 3 TEST TO SEE IF EQUAL TO ONE
JHP ONMIN 3ONE MINUS SIGH
NEGHA: LDA 1. MINUS, 2 GETA MINUS SIGH
STAR 1., ECHAR. 2 JSTORE IH ENIT CHRAFACTER
JMP BGTBRY ;GO TO GET BYTE ROUTINE
OHNMIN: LDR 1. MINUS. 2 3GET A MINLS SGH
STRA 3, ECHAR, 2 }STORE 1IN EDIT CHARACTER
JHP BRPUTTL
POSIT: LDA 1. PLUS, 2 3GETY A PLLIS STGN
LDR @, ECHRAR. 2 i GET EDIT CHARACTER
SUB# 8. 1,5NR 3 TEST TO SEE IF EOUAL
JmP . +4
LDA 8. BLK, 2 :GET A BLANK FIELD IS POSITIVE
STh 8. ECHAR, 2 s STORPE IM EDIT CHAFACTER. EDIT CHARACTER IS NEGAH
JMP esTaY 3 GET BYTE FOUTINE
LbA 1. RCNT. 2 JGET REPITITION COUNT
LbA 1,0NKE. 2 JGET A ONE
SuUBH 8.4, SHR 3 TEST TO SEF IF EQUAL TO ONE
JMpP ONPLS 3} ONE PLLIS SIGH
LDA @, PNTQ. 2 1 GET BYTE POINTER
MOV#H 8. 8. SNR JTEST TO SEE IF EQUAL TO ZERO
JHP . +2
JMP . +4
LDA 1.PLUS, 2 . JGET A PLUZ SIGN
STh 1, FCHAR. 2 3 STORE IN EDITCHRPACTER
JHpe eGTRY 16O TO GET RYTE ROUTINE
LDA 1, BLK, 2 3 STORE IN EDIT CHARACTER
sTA 1. ECHRR. 2 1STORE IN EFDIT CHARANTFE
STR 1. ECHT. 2 1STORE IN EDIT CHARACTER TEMPOSPARUY
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JMP ePUTTL GO TO STORE RMITINFE

ONPLS: LDA 1. PLUS, 2 IGET A MINIIS SIGN
STA 1. ECHAR. 2 ISTORE IN EDIT CHARACTER
IMP @PLITT1
BLNK 12 RTST. 2
STA 3, @RTST. 2 ) SAVE RETURN ANDRESS
LDA 1.BLK. 2 1 GET A BLANK
LDA 3, PNT2. 2 3 GET STOFE PNINTER
STR 2. BYPTR, 2 1STORE IN BYTE POINTER
JSRr ePUT 3} STORE THE ELANK
JMP erTER, 2 .
1s2 PNT2. 2 3GET NEXT STORPE POSITION
psz RCNT. 2 3 DECREMENT RPEPITITION COUNT
IMP L2 3 NOT ZERO
JHP @ Bl IGET ANOTHFR EDIT CNDRE
ps2 CNTG, 2 GET NEMT BLANK ARER
JMp . +4 JNOT ZERD
suB 1.1 JCLEAR ACY,
STA 1, PNT®, 2 3 CLEAR ZERO FLAG
JMP RAR s RESTORE POINTER=
0s2 CNT2, 2 ) DECREMENT TOTAL LENGTH
Jmp BLNK+1 ;DO AGAIN
JrP @RTN. 2 RECEIVING FIELD TN SHORT
ARA: LDA 1, OP1DP, 2 JGET BYTE POINTER TN SENDING FIELD
STA 1. PNT1. 2 3 RESTORE BYTE POIMTER
LDA 1, OP1DL, 2 JGET THE LENGTH TO SENDING FIELD
sTA 1.CNT1, 2 1 RSTORE COUNTER
JSR @RTN. 2 RETLIRM
SITS: psz CNT2.2 DECREMENT TOTAL LENGTH
: IMP ERTER, 2 ; NOT ZERD SOMETHING IS MWRONG
LDA 3. PNT1. 2 IGET THE SIGH
STR 2. BYPTR. 2 JSTORE TN BRYTE POINTER
JSR @GET IGO0 TO GET BYTE FOUTINE
JMP @RTER. 2
MOv#H 1.4.SNR ; CHECK TO SEE IF FIELD IS POSITIVE
JMR FOT JFIELD IS RLANK PLLIS RESULT
LDA 2, PNT2, 2 JGET RYTE FOINTER TN RECEIVING FIELD
STR 2, BYPTR. 2 JSTORE IMN BYTE POINTER
JSR ePUT 1 GO TO STORE CHARACTER POLITINE
JHp GRTER. 2 ‘
Jrp @RTN.2 RETURN TO INTERPPETER
POT: LDA 1, MINUS, 2 JTEST TO SEE IF NINUS SIGN
N @, ECHRR. 2 11BRING IN CURRENT EDIT CHARACTER
SUB#H 8.4, SZR 1 TEST TO SFE IF EQUAL
JHP L +5 SFIFLD IS POSITIVE
LA 1,BLK. 2 1 BFING IN A BLANK
LoA 3. PNT2. 2 ) GET POINTER TO PECETIVING FIELD
STA 3, BYPTR, 2 3 STORE IN RYTE POINTER
JSR ePuT )STORE THE CHRRRCTER
JHP eRTER. 2
JrP BRTN. 2 JRETURN TO THTERPPPETEPR
LDA 1, ECHAR, 2 3 GET THE EDIT CHARACTER
JmP . =6 1 PUT THE CHARACTERP OLIT
SILI: LDPA ©. NEGNQO, 2 3 GET NEGATIVE NUMEBER FLAG
MOVR @. @, SNC 3 TEST TO SFE IF SFT
JImP POSIT 1 NOT SET NUMBER IS POSTIVE
LDA 1, ROCNT. 2 ) GET REPITITION COUNT
LDA 1,0NE. 2 ;GET A ONE
sSUBH @. 1. SNR 1 TEST T SFE IF ENAL OTO ONE
JMp ONMIN ;) ONE MINUS SIGN
Imp NEGA 3 ZERPO SUIPPFESS PLIT DUT SIGN
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EITI:

FUTTL:
ok
GRS =

L

PUTTT

GETET

B ME. 1 GET HEGATTVE MIHRFE F| AN
BB SN ) TEET TO SFE 1F EFT

FOSET
=1

1HOT SET WumBER 1S BROSITIVE
1 MUFMBER IS NEGATIVE
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SIZER:

. TITL

. NREL
152
TR
suBRZL
STA
JSR

STZERDUND
SI1ZER

RYST, 2
3, BRTST. 2
111

1. MPFLG. 2.

@RTN. 2
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JGET NEXT STORE PASITION
I SAVE FETURN ANPDRESS

+ GENERARTE R ONE

JSET SIZE €ERRPOR FLAG




START :
COBLP:

. TITLE
. ENT

. EXTN
. NREL
JmpP
COBROL
. END

STRART
STRART
coBoL
sCoBRLP

START
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KILL:

STOP1:

STOP2:

STOPZ:

. TITL
. ENT
. NREL
JSR
JSR
JrpP

. SYSTENM
. RESET
JSR

. SYSTEM
. RTH
JSR

1s2

STA

1sZ

JSR

I1sZ

STAR

. SYSTEM
. GCHAR
JER
MOy
LDAR
AND
LOA
sue
JMP
JeP

. SYSTEM
. PCHAR
JSR
MoV

JmP

. SYSTEM
- PCHRR
JSR
MOV

LDA

. SYSTEM
. PCHRR
JSR

MoY
JmMP

sTYOP
STOPL. STOPZ. KILL

BRDAEP, 2

BRTER. 2

.+l

- 3THIS IS THF ENTRY POINT TN

) TERMINATE THE PROGFAM ALL

@RTER. 3 3 PRESENTLY OPFHNED FILES RRE
JCLOSED, ABND CONTROL IS
}PASSED BRCK TO THE

@RTER, 3 3 OPERARTING SYSTFM
RTST. 2 s GET NEXT STORE POSITION
X, BGRTST., 2 3 SAVE RPETUFHW ADDRESS
STPFL. 2 +SET STOP FLAG
BRTH, 2
RTST. 2 »GET MEXT STORE PASITION
3. @RTST. 2 3} SAVE RETLIRN ADDRESS
JGET A CHRRACTER FROM THE TTI
ERTER. 2
- 3.2 = JRESTORE RCZ2
1. REBMSK, 2 JLOAD ACY1 WITH BYTE MASK
i,e ; 1CLEAR THE LEFT BYTE
3.C1.2 JLOAD ACE WITH CARRIAGE RETLIRN
e; 3, SZR 3 COMPRRE
.2 3 NOT EQUAL, ECHO THE CHRRACTER
STOP2 3 EQLIAL
BRTER, 3
3.2 3 RESTORE RAC2
STOPZ2+2
BRTER, 3
3.2 3} RESTORE RC2
e, LF.2 JLOAD LINE FEED CHARRCTEFR
BRTER, 3
X2 }RESTORE AC2
BRTN, 2 EQURL, PROCESSING COMPLETE. RETURMN
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.TITL  STORECHANNEL
.ENT  STRIT

. NREL
STRIT: ISZ RTST.2 1GET HEXT STORPE POSITION
STR 3, BRTST, 2 3} SAVE RETLIPN ADPFESS
LDA 2. OPADP. 2 JLORD 170 BYTE PTR
LbA 1, CHANL, 2. 1L0AD CHANNFL NN,
MOVZR 33 3 CONVERT RYTE FTR. TO HORD PTPR.
STh 1, 5.3 3STOPE CHANNEL NO. IN NORD SIX
JOF 1/0 ENTRY
JMP BRTN, 2 1 RETURN. CHANNEL NO. STORED



0i9:

E€TATE TABLES

. TITLE STTBL
. NREL
. ENT OP1ANS. OPZDS, OP3IDS., OPLDR. OP2DR. OP2DR
. ENT OPDST .
. EXTN €SB11, SSR12, SSB132, SSR21. SSB22, SSR23., SETSR
. EXTN OPLD. OP20. OPZD. OP4D, OFSD. NPAD, CLAOS. GATOL. HRIT. MOVE. OPEN. Al PHA
. EXTN STRIT. PFRHML, RFAD, STOPL. STORZ. EXTTA. EQLIAL, | FSS. GRFAT. NLMPT
. EXTH LDPKL, LDPK2, LDPKI. RDDFK . MITOL, UNPK1. LINPKZ2, DVDIPK. M2TODT, MULT. SLIRPK
. EXTN APT1, DSPLY. RG1., RG2. SIZER. FILDELD, SFLOP

022
023
024
025
02¢e
027
oze

-]
RTTOI=100028
.+
SIZER
RTTO!>
.41
OPeD
CLOS
RTTOI
. +3
OoP4D
GOTO1
RTTOI
o
OPSD .-
WRIT
RTTOIX
. +1
orP1D
AG1
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D26:

022

023:

LESS
RYTOI
.+l
OP1D

AG2
aP4D
GREAT
RTTOI
.41
ORP1D

oP4D
MHUMRC
RYTOI
.+
OPiD
AG1
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Od0:

oP4D

RTTOI
.1
OFP1D
oP2D
oP3ID
LDPK1
LDPK2

M3TO1
LOPKZ
RDDPK
UNPK2
RTTO1
.+l
OP1D
oPZD

LDPK1

LDPKZ

UNPK2
RTTOI

OP1D
oP2D
OP2D
SFLDP
LDPKZ

FLDEC
M2TOZ

RTTOI
.+l
OP1D
oP2D
OP2D
LDPK1
LDPK2
MULT
UNPKZ
RTTOI
.+l
oP1D
oP2ZD
oP3D
LBbPK1
LDFPK2

MITOL
LOPKZ
SUBFPK
LiINPK 2
RTTOI
.+l

oP1D
oPZD
OF3D
LDPK1
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OP4DS:

OPiDR:
oP20S:

OP2DR:
OP3DS:

OP3DR:
025

LDPK2
SUBPK

RTTOL
. +1
OoP1D
APT1
RTTOI
.+l
oP1D
DSPLY
RYTQI
LBPKL
SEB411
oP1iD
SSR21
. BLK
LDPK2
ssBi12
oP2D
sse22

LDPKZ3
$SB13
OP3D
sse23
. BLK

. +1

OP1D

oP3D
SETSE
RTTOIX
. END
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3 STRTE TARBLE FOR SURSCRIPT ON OPERAMND 1

IRETURN EBRANCH C(@SF+1 FOR OPCODEM



. TITL SUBTRACT ] s
. ENT SURT. SUBPK.

. NREL
JTHE CALL TO THIS RPOUTINE IS (N.PACi. PAC2. PACT)
SUBPK : LA 1, TEN. 2 1 GET AN EIGHT FOR EIGHT WORD SLIRTRRCT
STA 1.N.2 STORE IN N
LDA 1., PRCK1, 2 3 INITILYZE ARDDPESS -
STA 1. PRC1. 2 1 FOR SLIBTRPRCT
LDR 1, PACKZ, 2 } ROUTINE
STR 1. PAC2, 2
LDA 1, PACK3, 2
STH 1, PACT, 2
SUBT: 152 RTST. 2 GET NEXT STNRE PNSITION
STA 3, BRTST, 2 3 SAVE RETURN ADDFESS
LA I.N.2 ) GET NLUIMBERP OF WORDS TO RE SURTRACTED
STA 31,2 JSTORE IN I
LOA 1.PACY, 2 JGET FIPST FIFLD TO BE SURTRACT
ADD 2,1 ) GET FIPST HORD
STA 1, PAC1. 2 3 STORF BACK OLUT
LDA 1.PRCZ2, 2 ° )y DO THE SAME FOR PAC2
ADD ° 3.1
€TA 1. PRC2. 2
LDA 1, PACI, 2 ;DD THE SRME FOR PRC3
RADD 3.1
&7A 1.PAC3, 2
psz PAC1, 2 3 TO GET PROPER AL IGHNMEMT
Dsz PRC2, 2 s FOR SUBTRACTION AND
sz PRC3. 2 s FOR STORING
STRART: LODA 1, @PACY, 2 JGET FIPST APGLMENT
LDA 8. BPAC2, 2 ; GET SECOND RPGLIMEMT
sSURZ 1.8, §2¢ 1 SUBTRACT THE THO
JIMpP sUBER .
SUBA: STA 9. ®PACT, 2
psz 1.2 3 DECREMENT NUMBER 0OF KWORDS
JMP . +2 3 NDT ZERO
JMP GRTN, 2 3 RETLIRN
DSz PAC1. 2 ;T GET HEXT WORD FOR
osz PAC2, 2 i SUBTPACTION AND
DSz PARCZ. 2 )FOR STORING
LDA 1. BPACY, 2 JGET FIRPST RARGUMENT
LDA Q. BPAC2, 2 3 GET SECOMND ARGLIMEMT
ADCZ 1, @, SNC ) ADD COMPLEMENT
JmP SUBA
sueR: STA @, BPACI, 2 ) STORPE ANSHER
DsZz 1.2
JMP .2
JMP @RTN. 2
DSz PAC1, 2
DSz PRC2, 2
bsz PRC3, 2
LDA 1, ®PACY, 2 IGET FIRST ARGLIMENT
LDA 8, BPAC2, 2 3 GET SECOND ARGUMENT
suBz 1,0, 52C 1 SURTRACT
IMp suRR
Jne SUBA




. TITL TYPE
. ENT TYPEL :
. EXTN LDPKL, LDPK2. UNPK1

. NREL
TYPE1: 1IS82 RTSY, 2 1 SAVE RETURN ADDRESS
£TR 3. @RTST, 2
LDA 3. INDIC, 2 } GET INDICATOR
LA ~  ©. TRABEL JGET BEGINNING OF TRBLE
RADD 8.3 3 GET ROUTINE
LDA 3ez 3 GET NAME OF POUTINE
JMP 8.3
TRBEL: TRB
TRB: XXM JERROR RETURH NO ITNOICATOR ZERO
TYPEG 3 TYPE DNE
TYPEZ
TYPEZ
TYPE4
TYPES
TYPEE
TYPE?
TYPE®S: LeA 8. DEC1, 2 J GET ASSUMMED DECIMAL PT
MOV# @, 0. S7TR ICHECK TQ SEL IF EOUAL
MHHK JMP GRTER. 2 JHO. RUN TIME ERROR
JSR BRTH, 2
TYPE2: SUBRZL 1.1 3 GENERPATE A ONE
£TA 1.EFLRAG. 2 }STORE IN EDIT FLAG
JSR BRTN. 2
TYPE3: JSP &L NP1 JIYES COMP TO COMP MOVE
JMP GRTER. 2
LDA 1.PRCK1. 2 3 BET SEMDING FIELD
STA 1.PACL. 2 JSTORE IN FPACY
LDA 1. PRCK2. 2 3GET RECEIVING FIELD
STA 1.PAC2, 2 i STORE IN PRCZ
JSR BMMOV. 2 ;G0 TO MATHHMOVE ROUTINE
JMP @RTER. 2
JSR BIUNPL ) UNPRCK COMP
JMP BRTER, 2
JHP EGRTN, 2
TYPE4: JSR eLDPL 1YES BINARY TO ASCII MOVE
JMP eRTER. 2
LDA 1. PRCK1, 2 3 SET ADDRESS FOR MATHMOVE ROLITINE
STR 1. PAC1L. 2
LDA i, PACK2, 2
STR 1, PAC2, 2
JSR BMMOV, 2
JMP @RTEP. 2
JSR @UNPL
JHP BRTER. 2
JMP BRTN. 2
TYPES: JSR eLDP1 JYES RSCII TOQ BINARY MOVE
JupP @RTER, 2
LDA 1, PACK4, 2 3 INITILIZE ADDRESS’S FOR MATHMOVE
STA 1.PRC1, 2
LDA 1. PACK?2. 2
STA 1.PRC2, 2
JSR GMMOY, 2
{1 BRTFR, 2
JSR BUNPL 3 THE UNPACK ROUTINE
JHP BRTFR. 2
E JMP ORTN, 2
TYPEGE: LDA @, OP1IDL. 2 » GET LENGTH OF SENDING FIELD
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END:

TYPE?:

LDP1:
LDPZ:

LDA

STR
LbA

STR
LpA
LA
suez

MOV#E

SThR
STA

sSUBZL
STA
sSTA

LA

TR
LbA

STA

SUBZL
£TA
LDA
LbA

TR

LDPK1
LDPKZ
UNPK1
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1, DEC1. 2 JGET DECIMRL POINT POINTER
i.@ "FCOMPUTER ! OF DIGITS LEFT OF DEC PT.
8. DIGIT. 2 1STORE IT
2. P20\, 2 1 YES COMPLITE PECEIVING LENGTH LEFT
1. DFEC2. 2 sDDP POSITINON
1.0 JICOMPUTE ! OF DIGITS LEFT OF D P.
@, RDGIT. 2 1 STORE PFMAINIHNG DIGEIT
1, DIGIY. 2 3 GET SEMNNING DIGIT
@, RDGIT., 2 JGET RECEIVING DIGIT

1, 8. SNC JHMHAT IS LEFT
BAD INEG RESILT WONT FIT
9. 0. S2R
-4
8, CNTS, 2
8. PNTR, 2
@RTN. 2

b 7 4 s GENERATE A ZERD

3. PNTO, 2 JSET BYTE PTR. TO ZEROQ
8. CNTa, 2 > STORE RESULT IN CHT1
BRTN. 2 -
3. CNTL. 2 3 GET CNT1
8.z 1ADD RESLLT TO CNT1.2
3. CNT4, 2
3, PNT1., 2 + GET BYTE PTR.
8.3 JSUBTRACT RESLLT, RUNTIME ERROR
3, PNT4. 2
BRTH, 2
1.1
1, EFLAG, 2
@. 0PIDL. 2
1. DEC1, 2
i.8
9. DIGIT. 2
41, DEC2. 2
3. 0P2DE, 2 }GET BYTE POINTER TO EDIT STRING
b 0 3CONVERT TO WORD POINTER
383 3 GET LENGTH OF FILL CHRRACTER
1.3 PTO GET DECIMAL POSITION TO LEFT OF DECTIMAL POTNT
1.1 3 TO GET DECIMAL POSITION TO LEFT OF DECIMAL POINT
OP2DE, 2
OP2DE. 2
END



. TITL UNPRCK
. ENT UNPK1, UNPK2
. EXTD PUT. GET

. NREL :
LDA 1, PACKR, 2 JINITILIZE LINPRCK POUTINE
STA 1, PACTL, 2 JFOR PACK2
LDA 1, OP2DT, 2 i
sTA 1, OPDT, 2
LDA 1. 0P2DL, 2
STA 1, OPDL. 2
LoA 1. DEC2. 2
STA 1, OPDE. 2
LDA 1, OP2DP, 2
sTA 1. OPDP. 2
JnP UNPK .
LDA 1, PACK3, 2 3 INITILIZE UNPRCK ROUTINE
STA 1. PACTL. 2 1FOR PACKZ
LDA 1, OP3DT, 2
STA 1, OPDT, 2
LpA 1. 0P3DL, 2°
STA -~ 41,0PDL.2
LoA 1. OP3DP. 2
sTA 1. OPDP, 2
LDA 1, DEC3, 2
sTR 1. OPDE. 2
Isz RTST.2 ;GET NEXT STORE POSITION
STA 3, BRTST. 2 ; SAVE PETURPN ADDRESS
suBC 1,1
STA 1, EFLAG, 2
LDA 1.@PACTL.2 1 GET FIRST FIELD TO SEE IF PLUS OR MIMUS
MOVL 1,1.S2ZC ; TEST T0 SEE IF ZERO BIT IS SET
JMP CHANG JYES JUMP TN MEGRTIVE NUMBRER ROLITINE
LDA 3. OPDT. 2 s GET TYPE
suez e ) CLERAR ACO
SUBH 2, @, SNR JCHECK TO SEE IF EQUAL TO ZERD
JrP COMP JYES A COMP TO COMP MOVE
LDA @. TEN. 2 1 NO, GET A EIGHT
sTA a N2 JSTORE IN W
LDA @, OPDE. 2 JGET DECIMAL POSITION
STA @, MM, 2 ISTORE IN M :
152 MM, 2 JBUMP M TO TEST IF
DsZ MM, 2 JEOURL TN ZEPO
Imp . +2 s NOT EQUAL TO ZEPD
JrP AC iM IS EQUAL TN ZEPOD
JsR E@MTEN. 2 GO TO MULTIPLY BY 18 ROUTINE
JSR @RTER. 2
Inp AR )P0 AGATN
LDR 1, OPDL, 2 JGET RPECEIVING FIELD LENGTH
LDA 8, OPDP, 2 ) GET BYTE FOINTER
ADD 1,0 JADD LENGTH TO BYTEPOINTER TO GET END
STA Q. OPDP, 2 sOF FIELD STORE BACK OUT
Ds2 oPDP, 2
LbA 1, FIVE, 2
STA 1, N2
JsR epvie, 2 ;GO TO DIVi@ ROUTINE
JSR @RTER, 2
LDA 1, FOLIR, 2
STA 1, N, 2
LoA @, PACTL, 2 s GET THFE REMAINDER
LDA 1,M.2 JGET THE NUMBER OF WORDS LONG
AROD e 1
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STR 1. PRCT3. 2 s STORE POSITION OUT

suB .0 3 CLEAR RACO

LDR 41, @PRCT3. 2 JGET THE RPEMRINDER

MOVS 1.1 3 SWAP BYTES

STA 8., @PRCT3. 2 ISTORPE AR ZERN IN THAT POSITION
MOVZLE 1.1, SZC 3SHIFT LEFT CHR: ECK CRRRY

INC e.0 ) CARRY IS SET

LDA 3, REMSK, 2 3 GET BYTE MARSK 377

AND 3,1 3 SAVE RIGHT BYTE

RDD 8,1 3ADD OVER FLOW IF RNY

MOVZL 1.0 JMULTIPLY BY TEN

MOVZL @, 0
RDDZL 2,1

MOVS 1,14 3} SKWAP BYTES AGRIN
MOVZLSE 14.4.S2C 3CHECK TO SEE IF CRRRY IS SET
INC 1,1 3 VES
AND 3.1 }SAVE RIGHT BVYTE
LDA 8.C€8. 2 3GET AN RASCII A2
RDD 8,1 3CHANGE TO A NUMRER
sTA 1.CHRARL, 2 JSTORE IT
LDAR 3. X3T,2 ; TEST TD SEE IF FLAG IS SET
MOVaE 3, 3. SNR
JMP TEST 3NOT SET 60 TO TEST FOR SIGN
LDA 2, OPDP. 2 ; GET TEMP RYTE POINTER
STA 3, BYPTR, 2 JSTORE IN BYTE POINTER
LDA 1. CHRRL, 2 3 GET THE CHARACTER
JSR ePUT 3 STORE IT
JSR @RTER, 2
DSz oPDP, 2 3 DECREMENT RBRYTE POINTER
[ 254 OoPDL, 2 3} DECREMENT LENGTH
JMP . +2
JMP SRTN, 2 s PETURN
suBZL 3223 1 GENERATE A DONE
LDAR 1,0PDL., 2 3 GET LENGTH
suBsH 3,1,82R ;TEST TO SEE IF EQUAL TO ONE
JMP AR
LDA 1,EFLARG, 2 3 GET FLAG
MoV 1.1, SHNR : TEST TO SEE IF SET
JMP AA 3 ZERO NOT SET
JrMP SILI+2
SUBZL 1.1 3} GEMERATE A ONE
STA 1. NEGNOD, 2 3 STORE IN NEGATIVE NUMRERP FLRAG
LDA 1. PARCTL. 2 3 GET FIELD 70O BE UNFRCKED
STA 1. PAC1., 2 3 STORE ADDFESS IN TEMPORARY
LDA 1. PRCT, 2 3 ZERODUT TEMPORARY PACK FIELD
STR 4, PRCZ, 2
JSR @ZERA, 2 3 ZERN 0OUT RPOLUTIME
JSR @RTER, 2 3 ERROR RETLIRM NOT FPOSSIRLE ERPOR
LDA 1, PARCT, 2 JINITILIZE ADDRESS FOR SUBTRACT ROUTINE
STR 1, PRAC2, 2
LA 1, PACTM., 2
STA 1.PRC3, 2
JSR esSUBT1. 2 3GD TO SURTRACT ROUTINE
JSR BRTER. 2 ; EPROR RETURN NN FPOSSIRLE ERRPOR
LbA 1. PACTM, 2 ) GET ANSKFR
STA 1,PRC1.2 3 AND MOVE RACK TO
LDA 4, PRCTL., 2 JORGINA PRCK FIELD
STA 1,PRC2, 2
JSR EMMOV., 2 3 MARTHMOVE ROLITTNF
JSR BRTER, 2 ; ERPPOR RETIIPN ND PAOSSIBLE EPROR
JMP UNPK+S ) CONTINUE ON
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COMP : LpA 1, FIVE. 2 JGET A FIVE

STA 1, N. 2 JSTORE TH N
suURZ 1.1 ) GENEFATE A ZEROD
€TA 1, MM, 2 JISTORE TN M
SUBZL 1.1 1 GENERPATE A ONE
STA 1. 1. 2 )STORE IN 1
LoA 1. PACTL. 2 ) GET FIRST ADDRESS
STA 1. PR, 2 JSTORE IT
RE: LDA 1. BPACY, 2 1GET FIRET ANSHER
MOV 4,4.SNR  TEST TO SEE IF EOWAL TO ZERD
JIMP AG IVES
152 1.2 1 NO
152 MM, 2
152 PRC1, 2
LDA 4. FOUR. 2 IGET A FOUR
LeA e.1.2 JGET I
SUB#H 1, @, SNR sTEST TO SEE IF EQUAL TO FOUR
JHP AG 1} YES
JMP RE I ND
RG: LDA 1.PACTL. 2 »INITILIZE FOP
STA 4,PACL, 2 3 MATHMOVE POUTINE
LoA 1. OPDP, 2 ) GET ADDRESS OF DATA
MOVZR 1.1 s CONVERT TO WORD ADDRESS
sTA 1. PRC2, 2
JSR MMy, 2
JSR BRTER, 2
LDA 4, MM, 2 IGET M
STA 1. OPDE., 2 s STORE IN DECIMAL POINTER
JmP ERTN, 2 ) PETURN
TEST: SUBZL e e 4 3 CLEAR ACT
sTR 2, 83T, 2 ; STORE THE OME IN FLAG
LbA 3. €IGN. 2 ;TO TEST TN SEE IF SIGH
MOV 3.2 SNR ; TEST TO SEE IF ZERO
JmF SET 3 ZERD HD SIGH
NEG 33 . ) DECREMENT AC1
COoM e o 4
MOVYZR# 3.2, .SEZ
JmP sITS 3SIGN TRAILING SEPARATE TYPE FOUR
MOV 2, 3. SHR
JrP SILI 3SIGH LEADING INCLUDED TYPE OHE
MOVZR# 3. X, SZR
Imp SITI ;SIGN TRAILING IHCLUDED TVYPE THREE
InP SILS ;SIGN LEADTHG SEPAPATE TYPE TIO
SITS: LDA 2, HEGHD. 2 JTO TEST TO SEE IF HEGATIVE NUMPER
MOV 2, 3. SHR
IMP . +7 3 ZERD PLUS MNUMEER
LoA 4, MIMIS. 2 3GET A MINUS STGN
LA 2, OPDP, 2 3 BEY BYTE POTHTER
STA 2. BYPTR. 2 3} STORE IN BYTE POINTER
JSR arLT ;ESTORE IT
JSR BRTER. 2 3 ERROR RETLIRN
DsZ OPDF. 2
Dsz CHT2, 2
JmP SET
Jsr GRTER, 2
SILI: SUBZL. e e 4 } GENERATE A ONE
STR 3, EFLAG. 2 }STORE IN EFLAG
LDA 3, HEGHN, 2 s TEST TO SEE IF NEGATIVE MNIMBER
Moy 2, 3, SNR
IMP SET
LoA 8.C31, 2 ;GET AN EDIT CONVERSIDN CHARPACTER
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ADD e, 1 1 CONVERT TD A LETTER

STR 1. CHARL, 2 1 STORE IT
JmpP SET
SITI: LA X NEGHD, 2 3 TEST TO SEE IF NEGATIVE NUMRER
MOV 32, 3, SHNR
Jre SET
LA @2.C31., 2 JGET R CONVERSION THRARACTER
ADD 2.1 1 CONVERTY T0O LETTER
sTA 1, CHAR1, 2 JISTORE IT
JrP SET
SILS: LA 3, NEGND, 2 JTEST TO SEF IF NEGATIVE NUMREPRP
MOV 3, 2, SHR ‘
JrP . +6
LbA @, OP2DP. 2 3 GET BYTE POQINTEPR
sTA 2. BYFTR, 2 JSTORF IT IN BYTE POINTERP
LbA 1, MINUS, 2 JGET A MINUS SIGN
JSR ePUT }STORE IT ’
JER @RTER, 2
DsZ OPDL,2 DECREMENT TOTAL LENGTH
JMP SET
JSR BRTER, 2
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3F TO

} QE4:

126
1B87:

YALID:

TABLE :
TRB:

TABEL :
TAC:

.TITL
. ENT
. NREL

[a]
o

LX-Ro NN NN RR)

JnP

VAL ID
VALID

0
4

(PRTE TR TRTQTQarS X

NI ARSL

G2? &E4 XES b 3
e e e e
: ! 7 2 L]
1 1 2 e
1 1 i [
e -] 1 @
a e 1 2
1 e ] e
i - -] 2

RTST.2 GET NEXT STOPE POSITION

3, BRTST. 2
2, 0PIADT. 2
1, EMSKZ3, 2
1.2

@, THREE., 2
8. X327, 2
23

X271, 2

o -

3, SIGN. 2
2, 0PIDT. 2
1, EMSK3, 2
1,2

1, TRBLE
1) 3
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2. TAD. 2

3, 0P2DT. 2
a. TAD, 2
el 3

1. TABEL
1,3

3.0.3

3, INDIC, 2
3, 3.52PR
BRTHN, 2
ERTER, 2

3 SAVE PETLIRN RNDDRESS
JGET TYPE OF SENDING FIELD

1 STORE SIGN
s GET TYPE
)} GET MASK 7
I GET TYPE
JGET TRBLE DISPLACEMENT

JGET TYPE OF PECEIVING FIELD
JGET DISPLACFEFMEMT

3GET POSITION IN TARLE

3 GET BEGIHNNING OF TRBLE

3 SEE IF IHNDICARTOR IS ZEFD
JHO IT IS NOT. RETLIRN
JYES RUN TIME ERROR
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HRIT2:

HRIT3:

WRIT4:

HWRITS:

HRITE:

. ENT

. EXTD
. NREL
IsZ
STA
LA
MOVZR®
JMP
MOY
JMP
MOVYZR#
JMpP
JHP
LA
LDA
LDA

. SYSTEM
. HRS
Jsr
HOY
JSR
SUBZL
SThA
&TA
LDA
LOA

£TA

LPA

sTA
MOVH#
JMP
suB#
LDA
LDA

. SYSTEM

JSR

. FITL WRITE

WRIT -
PUT

RTST. 2

3, BRTST. 2
1. OPFLG. 2
1,1, SEZ
WRIT?

1, 1. SHNR
RRIT3
1.1.S2ZR
WRITS
KRITE

8, DRP1DP, 2
1. 0PIDL. 2
2, CHANL., 2

77
@RTER, 2
32
BRTM. 2

10ET NEXT STOPE POSITION

J SAVE RETURN ADDRESS

JLOAD OPCODE FLAG .
JFIND OUT COMTENTS 7. 4,2, OR 3)
33, HWRITE AFTERP PRGE

38, HWRITE BEFORE LINES

32, WRITE BEFDORE PRGE
J4, WRITE AFTER LINES

1.1 3} GENEPATE A ONE

1. BEFRL., 2
4, SKPIT, 2
3.0P, 2

8. 3.3

8. 8. SNR
WRIT2

. CNT1, 2
WRITS
1.1

1., BEFRP, 2
1, SKPIT, 2
8, OP1DP, 2
1, OP1DL, 2
2, CHANL ., 2

77

-BRTER, 3

i SET BEFORE LINE FLRAG
JSET SKIP IT FLAG

1 GENERATE A ONE
1 SET BEFORE PRGE FLAG
3SET SKIP IT FLAG

JLOARD THE BYTE POINTER

JLDAD THE CHANNEL NUMBER

3.2 }RESTORE AC2

JLOAD BEFDPE PAGE FLAG
3 CHECK STRTLIS

JON., JUMP TO WRITA

1. BEFRP, 2
1,4, 82ZC
HWRIT?Z

1.1

1, SKPIT. 2
WRITE+10
3.0P, 2

a. 3,3

e, CHT4., 2

8, 8 SNR ) CHECK. TD SEE IF ZEPD

WRITZ2 1 ZEROD WRITE WITHOUR ADVANCING
i.% } GENERATE A ONE

1,0, SNR ; CHECK Tn SEE IF EQLIAL

WNRITS JERUARL TO ONE

8, LF1 JLOARD LINE FEED CHAR
2, CHANL, 2 JLORD THE CHANNEL NUMBEPR
77

BRTER. 3

3.2 +} RESTORE RAC2
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bszZ CNT4, 2 1 DECREMENT # LINFS TO ANOVANCE

JmP . =€ PHOT ZERN, ANVANCE RAGAIN
LDA 1. SKPIT. 2 JLOAD SKIPIT FLAG
MOy 1,1.SZR 3} CHECK STATLIS
JMP BRTN, 2 JON, PROCESSING rOMPLETE. PETLRN
Jmp HWRITS JOFF, JUMP TO WRITE DARTA LINE
WRIT7: LDR 8, FF1 JLDAD FORM FEFD FHAR
LA 2, CHANL. 2 }LOAD THE CHANNEL NLUMBER
, SYSTEM
. WRL 77
JSR @RTER, 3
MOV 3.2 JRESTORE A2
LDA 1. SKPIT, 2 JLDAD SKIPIT FLAG
MOV 1,1, SZR } CHECK STRTLUS
JHP BPRTN. 2 JON. PROCESSING COMPLETE. RETLURPN
JMP HRITS JOFF, JUMP TO WRITE DATA LINE
., TXTM %] )
LF1: . A2
. TXT ACA2DCA5D/
FFi: AR - 10

. TXT ACLADCLTDS
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. TITL ZEROOUT
. ENT ZEROA

. NREL
JICALL TO THIS ROUTINE IS ¢N. PACZY
ZEROR: IS2Z RTST.2 1 GET NEXT STORE PNSTTION
STA 3, BRTST. 2 1 SAVE PETUIRN ADDRESS
LDA 1, N, 2 . 3 GET HUMRER OF NORDS TO
STA . 1.NM 2 3 TO ZEPO-OUT STORPE IN MLUIM
AR suaz 2. 3 CLERR ACO
STA 8. BPACZ, 2 }SYORE ZFRO-DUT
DSZ NLIM, 2 3} DECREMENT COUNTER
JMP . +2 JCOUNTER NOT Z2EPOD
JHP BRTN, 2 s PETLIRN
152 PRCZ, 2 1 GET NEXT ZERO-QUT POSITIDN
JmP RA 1 DO AGRIN
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. TITL ZERPOSLIPPRPESSION
. ENT GETBT. COMMA. ZEE. PUCRR. DOLAR. AA. PUITCH. GETBY. PUTT., ASTK. PTT. PUTTT

. EXTD PUT., GET
. EXTN B1. SNG. ARB

. NREL

ASTK: SUB 1.1 .
STRA - 4.NFLRAG.Z2 3 CLERR NFLAG
LDA 1, RCNT, 2 JGET REPITITION COLUINT
LA 4, 0NE. 2 3 GET A ONE
SUBW 8.1, SNR ;TEST TN SEE JIF EQUAL TO ONE
JMP DONAST JERIMAL TO ONE
LDA 9. PNTD. 2 }GET COUNT FOR ASTERISK FILL
MOV 8. @. SNR 3 TEST TO SEE IF ZEFD
JMP . +2 .
JMP . +4
LbA 1. AST. 2 ;GET AN ASTERISK
STA 1. ECHAR, 2 i STORE IN EDIT CHARRCTER
JrP PUTT+2 ;ZEPD GO TN GET BYTE
LDA " 4,AST. 2 ;GET AN RSTERISK
STA 4, ECHAR. 2 3STORE IN EDIT CHARACTER
STA 1, ECHT. 2 }ISTORE IN EDIT CHARPACTER TEMPORFARY
JrpP PUTT

ONAST: LDA 1,AST.2 3 6GET A ASTERISK
STR 1, ECHAR, 2 }STORE IN EDIT CHARRACTER
bsz CNT2.2 DECPEMENT TOTAL LENGTH
JHP PUTTT ;GO TO FUT CHARACTER ROUTINE
Jmp @RTN, 2 3 PLINTIME EFFOR

PUTT: DSz CHTZ2, 2 " ; DECFREMENT TOTAL LENGTH
JMP . *+2 3 NOT ZERO
JmP BRTER, 2 1 ZERO SOMETHING LRONG
DsZ RCNT. 2
JHP R

- - JMP @ B1

PUTTT: LDA 1. ECHAR. 2 3 GET EDIT CHARRCTER
LDA 3, PNT2, 2 JGET BYTE POINTERP TO RECEIVING
STR 3, BYPTR., 2 1STORE IN BYTE POINTER
JER ePUT }STORE BYTE FOUTINE
JMP BRTER. 2
1s2 PNT2,2 1 GET NEXT STORE POSITION
Dsz CNTB. 2 ;DECPEMENT FILL COUNTER
JHiP R
LDA 4, ECHT. 2 3 GET EDIT CHRARACTER TEMRORARY
STA 1. ECHAR. 2 1STORE IN EDIT CHARACTEPR
sue 1.1 }CLEAR AC1
STR 4, PNTQ, 2
JHP RA
LDA 1, CNTQ, 2

¥ MOVL# 1,41, 8ZC ;CHECK TO SFE IF NEGARTIVE

JMP . =3 JCARRY IS SET
JMP PLITT 3GET ANNTHFR ASTERISK

GETBY: DSsZ CNTZ,2 1 DECREMENT TOTAL LENGTH
JmP . +2 1 NOT ZFFRO
JMP @RTN, 2
JSR AENGL JGET A BYTE POINTER
JpP @RTER. 2
LDA P.CEA, 2 JGET AN ASCII ZEPD
sSUB# 9.1,SZR 3 TEST TO SEE IF A ZEPD
JrP PTY 36O TO A PUTCHARACTER ROUTINE
LDA 1, ECHAR, 2 3 GET FDIT CHARACTER
LDR 3,C1,2 s TEST TO SEE IF FILL CHARARCTER
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. Bl
SHNG1 :

PUTCH:

PTT:

DOLAR:

RE

STA

sTA
SuUBZL
STR
JMP
LpA

3.1, SNR

PUTCH+2

3. PNT2, 2 1 GEY STORE POSITON

3. BYFTR. 2 1STORE IN BYTE POINTER
ePuT JSTORE IT

@RTER. 2

PNT1.2 L GET NEXT PIFCE OF DARTA
PNT2.2 GET NEXT STORE POSTITION
RCNT. 2 L DECREMENT FEPITITION COUNT

. *2 ) NOT ZEFD

@ Bi 3 GET ANOTHER EDIT FORMAT
CNT1,2 1 DECPEMENT BREGIN LENGTH
. +2 1 NOT ZEPO

@ RAB JGET RANOTHER EDIT CODE
GETRY +GET RAHNOTHER BYTE

CNT2,2 DECREMENT TOTRL LENGTH

. +2 1 NOT ZERO

BRTN, 2 1 ZERD SOMETHING WRONG
RCNT, 2  DECREMENT REPITITION COUNT

. +2

@ B1 3 GET ANOTHER EDIT CHARACTER

2 PHNTL. 2 } GET DRTA

3. BYPTR. 2 1 STORPE IN BYTE POINTER
BGET }GO TO GET A BYTE FPOUTINE
BRTER. 2

FNT1. 2

3, PNTZ2, 2 JGET STORE POSTION

3. BYPTR, 2 1STORE IN BYTE POINTER
BPUT JGET NEXT STORE FOSTION
GRTER, 2

PNT2,2 GET NEXT STOFE POSITION

CNT1,2 ;DECREMENT SEMDING LENGTH

. +2 3 NOT ZERO

@ RARR JGET ARNOTHER EDIT CODE

FUTCH s GET ANOTHER CHRPACTER

1. NFLAG. 2 s TEST TO SFE IF DOLLAR EDIT
1,1.SNC :SEE IF SET

GETBY 1G0O TO PUTCHAPACTER OUT RPOUTINE
GETRT JDOLLAR EDIT

1. RCNT, 2 1 GET PERPITITION COLINT

@, 0NE. 2 3 TEST TO SEE IF EQUAL TO ONE

9. 1. SNR

ONDOL s ERUAL TO ONE

@, PNTAQ, 2 ) GET BYTE POINTER

8.8, SNR J TEST TD SEE IF ZERO

. *2

. +4

14,00L, 2 ;GEY A DOLLAR SIGN

1.ECHAR, 2 JSTORE IN FDIT CHARPACTER

GETBT 160 TO GET BYTE ROUTINE

1,BLK.2 ) GET R BLANK

1, ECHAR. 2 1 STORE TN EDIT CHRPACTER

1.DOL, 2 JGET A DOLLAR SIGN

1. ECHT. 2 STORE IN EDIT CHRRACTER TEMPORARY
1,14 ) GENERATE A ONF

1. NFLAG, 2 JSTORPE IN NFLAG FOR DOLLAR EDIT FLAG
PUTT 1 GO TO STORFE ROUTINE

1.D0L. 2 3 GET A DOLLAR SIGH
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STR 41, ECHRAR. 2 ISTORE IN FDIT CHARRCTER

SThR 1, ECHT. 2 ISTORE IN EDIT CHARACTER TEMPORARY
IMP PUTTT
PUCAR: DsZ PNT2.2 J1GET LAST STORE POSITION
LbA 1, ECHAR. 2 JGET A DOLLAR SIGN
LDA 3, PNT2. 2 3 GET STORE POASITINN
STA 3. BYPTR. 2 3 STORE IN BYTE POQINTER
JSR *PUT ISTORPE IT
JMP @RTER. 2
182 PNTZ2.2 J1GET NEXT STORE POSITINN
ImP PUTCH+1 ;GO TO PLITCHRRACTER FOIHTINE
ZEE: LDA 2, PHT®, 2 JGET BYTE POINTER TO ARGUMENT ONE
MOVR 0, 0, SNR ) TEST TD SEE IF ZERO
JMP . +2
JeiP . +4
LDA 1. BLK. 2 ) GET THE EDIT CODE
€TR 41, ECHAR, 2 3 STORE THE CHARACTER
JMP GETBY+1
LDA 1.BLK. 2 ;GET A BLAMK
sSTA 1. ECHAR, 2 JSTORE IN EDIT CHRACTER
€TA 1, ECHT. 2 - s STORE TH EDIT CHRRACTER TEMPORARRY
JMP PUTT 360 TO AR PLIT CHARACTER ROUTINE
coMMA: DSZ PHNT2.2 3 DECREMENT STORE POSTITION
LA 3, PNT2. 2 }GET BYTE POINTER TO LAST STORE POSITINON
STA 2L BYPTR. 2 JSTORE IN BYTE FOINTER
JER @GET IGET LAST BYTE STOPED
JrP @RTER. 2
152 PNT2.2 PUT BACK TO PROPERP STORE POSITION
LDA @.CEe0.2 :GET A MASK OF &A
AND 2.1 3 TEST TO SEE IF HUMERIC
pE ] @, 1., SHNR
JHP . +10 3 A NUMBER
LDA 3. PNT2, 2 JGET STORE POSITION
STA 2. BYPTR. 2 1 STORE TH BRYTE FOINTER
JSR GPUT 3 STORE LAST CODE OUT
JHP @RTER, 2
DsZ CNTZ2.2 JDECRPEMENT LENGTH
JrP e B1 JRETLUIRN TO GET RMHATHER EDIT CODE
JmP BGRTN. 2 L RUNTIME EFPOR
LDA 1,C0L. 2 :GET R COMMA
" STR 41, ECHAR. 2 3 STORE IN EDIT CHRRACTER
JMP PUTT1 3 PUT THE CHARACTER OUIT
GETBT: DSs2 CNT2,2 ;DECPEMET TOTAL LENGTH
JMP . *2 3NOT ZERO
JMP BRTN. 2 1 ZFRPO SOMETHING HRNONG
JSR BENG JGET A BYTE POINTER
JmP BRTER, 2
LbA B, C6A.2 :GET AN ASCII ZERD
SLUBH 0. 4.SZF : TEST 70O SFE IF AR ZERD
JrP PLICAR GO TO A PUTCHARARCTER FOUTINE
LDR 1,BLK. 2 :GET A BLANK
LDR 3, PNT2. 2 3 GET STORPE POSITINN
STA 2, BYPTR. 2 1 STORE IN BYTE PODINTER
JSR aPuUT JSTORE IT
JHpP @RTER. 2
1sZ7 PNT41.2 ;GET NEXT PIFCE OF DATA
182 PNT2,2 GFT NFXT STORE POSTTION
bsZ RCNT. 2 JSDECREMENT REPITITION COUNT
JHP . +3 3 NQOT ZERD
182 RPCNT. 2 FPUT A ONF INTO RFPITITINN COUNT
JMP BPUTTL G0 TO STORE RFOUTINE
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D&Z CNT1,2 I DECPEMENT BEFIN LLENGTH

JHP . +2 1 NOT ZEPRA
JrP @ RAB JGET ANOTHER EDIT CODE
JMpP GETAT ) GET RNQTHER BYTE

PUTTL: PUTTT
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Introduction

The Model 80 Micro-processor expects all of the instructions it will
emulate to be in the format of the Instruction Register. The micro-
decoder will then inspect the Instruction Register (IR) and generate

micro-code based upon the operands found to be present.

Instruction Register

The format of the Instruction Register is presented below:

0 78 11 12 15
OP-CODE YD ¥S

Figure D.1

Instruction Register

With respect to figure D.1l, specifying YD as an A operand causes the
YD field (IR 8:11) to be placed on bits 12:15 of the A bus. Bits 0:11 of
the A bus will be set to zeroes. (See Figure D.2 - Model 80 Block Pro-
cessor).6

Specifying YSI in the B field will cause the YS field (IR 12:15) to
be placed on bits 12:15 of the B bus. Bits 0:11 of the B bus will be
set to zeroes.

Specifying the keyword "NULL" in the A or B field will cause the
corresponding operand bus to be set to zeroces. If NULL is specified
in the S field, the S bus data will be loaded into MR7. Specifying
YDP1 will cause the odd member of the even-odd pair of General Registers,

one of whose number is in the YD field, to be selected.
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Specifying YDI in the S field will cause bits 12:15 of the B bus

to be loaded into the YD field of the IR.

The Micreo-processor

When the INTERDATA emulates the instruction of a given machine,
the micro-program will read the next user instruction which is to be
performed from main memory. The instruction decoding circuit will then
direct the processor to a uniquely identifiable micro-subroutine that
is designed to perform the instruction. This subroutine may consist
of from one to several micro-instructions which may be necessary to
accomplish the given task. When emulation of the user instruction is
completed, the micro-program will then read the next user instruction
from main memory, closing the emulation loop. Because of the rather ele-
mentary level of the micro-code, the actual instructions will be directed
to various parts of the hardware and registers (see figure D.2). The
names for these specific areas tend to be long and unwelldly and a series

of abbreviations will be used in their place as defined below:

LOC - Location Counter. This contains the address of the Users'’
Instruction.

MAR - Memory Address Register. Contains the contents of LOC, i. e.,
the address of the Users' Instruction.

IR - Instruction Register. Contains the contents of memory speci-
fied by MAR.

MDR - Memory Data Register. The next sequential halfword (16 bits)

in main memory.

Table D.1

Operand Abbreviations
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MEMORY DATA | MEMORY ADDRESS |}

MEMORY BUS ) >

T

—>a SUM BUS (S) ?

[STATUS ICC J LOCATION CNTR 1

PROGRAM STATUS YORD 9
INSTRUCTION REGIBTER
S
MAGNITUDE
16 GENERAL
GISTERS
4
) S EXPON FRACTION ALU
CONTROL 8 TFLOATING POINT
LOGIC REGISTERS
G 1ST OPERAND A BUS &
i’l \ 4 | | ¢ | )
2ND _OPERAND B BUS l__ .}
MULTIPLEXED 1/0 BUS H
Fipgure D.2

Model 80 Processor Block Diagram
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YD - IR (8:11)
YS - IR (12:15)

¥X - Constant used the same as YS when YS is equal to zeroes.

Table D.1 (cont.)

Operand Abbreviations

When referencing the instruction word fields the following abbrevia-

tions are used:

A - Selects register to be used as first operand.
B - Selécts register to be used as second operand.
8§ - Selects register to receive the result.

F - Specifies function of addressed module.

E - Enables the setting of the Condition Code

C - If set, transfer is conditional.

X - Execute.

I - Second operand is address of data.

D - Decode next user instruction.
K - F field extension.
Table D.2 ',

Abbreviated Instruction Word Fields

There are in addition to the sixteen general registers abbreviated
by the letters "GRn" where n is the digit 0-15, eight micro-registers
which are abbreviated by the letters "MRn" where n is the digit 0-7.
Both general registers and micro-registers are addressable by the micro-

program.
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When referencing the Memory Control field, the following abbrevia-

tions are used:

IR - Instruction Read

DR - Data Read

DW - Data Write

I2 - Increment MAR by two

I4 - Increment MAR and LOC by four

JAM - Copy LOC to MAR

Table D.3

Memory Control Abbreviations

Micro-instruction Formats

Model 80 INTERDATA micro-instructions can be presented in one of
six formats designated as Address Link, Register Link, Register to
Register Transfer, Register to Register Control, Register to Register

Immediate, and Register Write. The formats are shown below.
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ADDRESS LINK

0 234567 1011 15 16 20 30 31
000 TXED MC REE%gﬁER ] ADDRESS x

REGISTER LINK

0 234567 1011 15 20 24 25 31
000 0XED MC LINK Abgigis

REGISTER TO REGISTER TRANSFER

0 23456 10 11 15 20 24 25 30 31
MOD 00 I S A Aggggss c

REGISTER TO REGISTER CONTROL

0 23456 10 11 15

20

24 25 26 27 28 31

MOD 01 I ] A

K E D MC

REGISTER TO REGISTER IMMEDIATE

0 23456 10 11 15 20 31
MOD 10 I S A DATA
REGISTER WRITE
0 23 56 10 11 15 20 24 25 26 27 28 31
111 111  NULL A K E D MC
Figure D.3

Micro-instruction Formats
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If the C bit on the Register to Register Transfer is set, then
transfer only occurs if no predefined signal is returned from the
addressed module. For the ALU,_the signal is Carry, which means no
transfer will occur if a carry 1s generated.

The X bit in the Address Link and Register Link instructions
distinguishes Execute and Link instructions from the Branch and Link
instructions.

If the I bit is set, then the operand developed on the B bus is
taken as a Control Store address. The halfword contents of the addressed
Control Store location are placed on the B bus and the imnstruction con-
tinues with the indirect data.

The D bit enables the Privilege/Illegal ROM and the Op-code-to-
Address Translator. Unless a branch is taken or an interrupt occurs,
the next instruction is taken from the address dictated by the Op-code-
to-Address Translator.

The K bit is used as an extension of the F field allowing more
than 16 functions to be performed by the addressed module.

The Memory Control (MC) field controls memory access and MAR and
LOC activities. Thg Read Only Location Center (RLC) contains the address
of the next micro-instruction to be fetched and executed.

An explanation of each of the basic instruction used in the micro-
coding of this project is presented below in a diagrammatic form.

ADD
A, AI: (8)+——-(A) + Be
then: (RLC 10:15)+«——-PAGE ADDRESS if C =0 or Carry = 0
(RLC 4:15)+—--(RLC 4:15) + 1 if C =1 or Carry = 1

Figure D.4

Diagrammatic Instruction Flow
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SUBTRACT
8, SI: (8)«——-(A) - Be
then: (RLC 10:15)+—--PAGE ADDRESS if C = Q0 or Carry = 0
(RLC 4:15)«——-(RLC 4:15) + 1 if C= 1 or Carry = 1
AND
N, NI: (8)+—--(A) AND Be
then: (RLC 10:15)«——-PAGE ADDRESS

EXCLUSIVE OR

X, XI: (S)+—--(A) XOR Be
then: (RLC 10:15)+—--PAGE ADDRESS

BRANCH and LINK

Tested Condition True:
(LINK)«——-(RLC 4:15) + 1
(RLC 5:15)«—--ADDRESS 20:30 (RLC 4)<—--ADDRESS 31 (ADDRESS LINK)
(RLC) 4:15)«—--(B) and MASK (REGISTER LINK)
Tested Condition False:
(LINK)+—-=(RLC 4:15) + 1
(RLC 4:15)«—--(RLC 4:15) + 1
OR
0, OI: (S)+—--(A) OR BRe
then: (RLC 10:15)+—--PAGE ADDRESS
LOAD
L, LI: (S)«——-BE
LX: (8)+——-Be
then: (RLC 10:15)+—--PAGE ADDRESS
Figure D.4 (Cont.)

Diagrammatic Instruction Flow
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EXECUTE and LINK

Tested Condition True:
(LINK)«(RLC) 4:15) + 1
do instruction at ADDRESS (ADDRESS LINK)
do instruction at (B) and MASK (REGISTER LINK)
(RLC 4:15)«——-(RLC 4:15) + 1
Tested Condition False:
(LINK)+—-(RLC 4:15) + 1
(RLC 4:15)«——-(RLC 4:15) + 1
Figure D.4 (Cont.)

Diagrammatic Instruction Flow
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APPENDIX E

ASSEMBLER OP-CODES AND
MICRO-CODED EMULATION
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Shift Left Logical

| Assembler: SLLS RI1,N
Description: The content of the first operand is shifted left

the number of positions specified by the second operand. High order bits

shifted out of position O are shifted through the Carry Bit of the PSW

(PSW12) and then lost. Zeroes are shifted into the low order bit position.
Micro-code: SLLS SL YD,YD,YS1,IR2,E,D

Description: See figure D.4

Shift Right Logical

Assembler: SRLS R1,N

Description: The content of the first operand is shifted
right the number of bit positions specified by the second operand. Low
order bits shifted out of position 15 are shifted through the Carry Bit
of the PSW (PSW12) and then lost. Zeroes are shifted into position 0.

Micro-code: SRLS SR YD,YD,YS1,IR2,E,D

Description: See figure D.4

Load Halfword

Agsembler: LHR R1,R2
LHI  Rl,Be
LH R1,Be

Description: The second operand is loaded into the General
Register specified by RI.
Micro-code: LH A MAR,MDR,YX,DR4
0 YD,NULL,MDR,IRJ,E,D
LHI A MRO,MDR,YX, IR4

0 YD,NULL,MRO,D,E
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LHR O YD,NULL,YS,IR2,E,D

Description: See figure D.4

Store Halfword

Assembler: STH Rl,Be
Description: The 16-bit first operand is stored in the memory
location specified by the second operand. The first operand is unchanged.
Micro-code: STH A MAR,MDR,YX,I4
A YD,LOC
L LOC,MRO,IRJ,D

Description: See figure D.4

Add Halfword

Assembler: AHR R1,R2
AHI R1,Be
AIS R1,N

Description: The second operand is added algebraically to the
contents of the General Register specified by Rl. The Add Immediate Short
(AIS) insfruction, causes the four-bit second operand N to be added to
the contents of the General Register specified by Rl. The result replaces
the contents of Rl. The Add Halfword Immediate (AHI) adds the one-byte
immediate second operand to the contents of the General Register as
specified by the R1 first operand.

Micro-code: AHR A YD,YD,YS,IR2,E,D

AHI A MRO,MDR,YX,I4
A YD,YD,MRO,E,D
AIS A ¥YD,YD,YSI,IR2,E,D

Description: See figure D.4
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Subtract Halfword

Assembler: SHR R1l,R2
SHI Rl,Be
SIS RI1,N

Description: The second operand is subtracted from the General
Register specified by Rl. The difference is contained in Rl. The second
operand is unchanged. The Subtract Immediate Short (SIS) instruction
causes the fou-bit second operand N to be subtracted from the contents
of the General Register specified by Rl. The Subtract Halfword Immediate
(SHI) instruction subtracts the immediate one-~byte second operand from
the General Register specified by RI1.
Micro-code: SHR S ¥D,YD,YS,IR2,E,D
SHI A MRO,MDR,YX, IR4
S$ YD,YD,MRO,E,D
sIs s YD,YD,YS1,IR2,E,D

Description: See figure D.4

Compare Logical Halfword

Assembler: CLHR R1,R2
CLH Rl,Be
CLHI Rl,Be

Description: The first operand specified by Rl is compared
logically to the 1l6-bit second operand. The result is indicated by the
éetting of the Condition Codes (PSW 12:15). Both operands remain unchanged.

Micro-code: CLHR S NUL,YD,YS,IR2,E,D

CLH A MAR,MDR,YX,DR4

CLHl S NUL,YD,MDR,IRJ,E,D
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CLHI A MRO,MDR,YX, IR4
S MRO,YD,MRO,D,E
NUL  EQU '17'

Description: See figure D.4

Compare Halfword

Assembler: CHR R1,R2
~ Description: The first operand specified by R1 is compared to
the 16-bit second operand. The comparison is algebraic, taking into
account the sign and magnitude of each number. The result is indicated
by the setting of the Condition Code (PSW 12:15). Both operands remain
unchanged.
Micro-code: . CHR BAL CHR1(MR7),IR2
CHR1 A MDR, NULL,YS
X MRO,YD,MDR
BALNL CLH1(MR7)
ASRI MRO,YD,1
oI MRO,MRO,MRO, IRJ,E,D

" Description: See figure D.4

Exclusive OR Halfword

Assembler: XHR R1,R2
XHI R1l,Be
Description: The logical difference of the l6-bit second
operand and the General Register specified by R1l, replaces the contents

of Rl. The 16-bit difference is formed on a bit-by-bit basis.
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Micro-code: XHR X YD,YD,YS,IR2,E,D
XHI A MRO,MDR,YX,IR4
X YD,YD,MRO,E,D

Description: See figure D.4

AND Hal fword

Assembler: NHR R1,R2

Description: The logical product of the 16-bit second operand
and the content of the General Register specified by R1l, replaces the
contents of Rl. The 16-bit product is formed on a bit-by-bit basis.

Micro-code: NHR N YD,YD,YS,IR2,E,D

Description: See figure D.4

Branch and Link

Asgembler: . BALR R1,R2
BAL R1l,Be
Description: The address of the next sequential instruction
1s saved in the General Register specified by Rl, and an unconditional
branch is executed to the 16-bit address specified by the second operand.
Micro—codg: BALR L ADR,YS
AT YD,LOC,2
L LOC,ADR
A MRO,MRO,NULL, IRJ,D
BAL A MRO,MDR,YX,I4
L ¥YD,LOC
L LOC,MRO,IRJ,D

Description: See figure D.4

275



Extended Mnemonics

Extended mnemonics used in the assembly language in previous chapters
will be translated into either a BTC or a BFC with the appropriate mask
being substituted, 1. e.,

BZ Be assembles BFC 3,Be
B Be assembles BTC 0,Be
BNC Be assembles BFC 8,Be
BC Be assembles BTC 8,Be
BNE Be assembles BFC 3,Be
BE Be assembles BFC 3,Be
BNZ Be assembles BFC 3,Be
Description: fhe Condition code of the PSW is tested for the
condition specified by the mask field. For the BFC, if all conditions
tested for are found false, then the branch is executed to the l6-bit
address specified (Be). For the BTC, he conditions are tested and if
any of the conditions are found to be true, then the branch is executed
to the 16-bit address specified (Be).7
Micro-code:  BTC A MRO,MDR,YX,I4
BALNF BRX(MR7),D
BFC A MRO,MDR,YX,IR4
BALF BRX(MR7),D
BRX L LOC,MRO,IRJ,D

Description: See figure D.4
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This report describes the transfer of the U. S. Navy MINI-COBOL
compiler from a NOVA to an INTERDATA mini-computer. The principles
utilized in this report may be used to transfer the MINI-COBOL com—
piler to any mini-computer which uses a micro-coded instruction set
with minor modification to the FORTRAN interpreter as designed by the
Navy. Also presented is a description of the MODEL 80 INTERDATA micro-
processor and the micro-instruction formats which should enable the
reader to better understand the micro-code presented as emulated NOVA
instructions. A description of the mnemonics used in the micro-code is
given to facilitate the reading of the emulation code. Formats of the
NOVA instructions which will be emulated are presented. Specifications
of the Fetch and Decode modules found in the emulator are given along
with the micro-code generated for each NOVA instruction. A sample
algorithm is given including a step-by-step trace table of two typical
NOVA instructions. Also included are suggestions for modifications of
the MINI-COBOL interpreter, specifications of the MINI-COBOL language,
a description of the compiler system, and listings of the source code

for all modules used in the system.



