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ke INTRODUCTION

The development of computer software for microprocessors is materially aided by the
assembler program; such programs generally allow the use of mnemonic variable names instead
of absolute addressing and they will compute relative addresses for branching instructions
and other useful functions. The programmer's task can then emphasize program content
rather than the specific forms required by the target microprocessor instruction set.

The NASA Tri-University team at Ohio University is designing low-cost, micro-
computer-based navigation receivers, and the assembler described in thiz paper was
implemented for support of this project effort.

Ohio University provides computer services to its departments from a central site
utilizing remote communication terminals. The flexibility of the environmenffrovided by
IBM's Virtual Machine FOC”“’Y[]] and the Conversational Monitor System 12,3] make
possible the convenient assembler access described herein.

This implementation of the assembler for the MOS Technology 6502 microprocessor
chip serves a part of the present need; it forms a model for support of other microprocessors,
for which we expect to have applications in the future.

The 6502 Assembler is in current use for development of Omega navigation software
for the Ohio University Software-Based Receiver, the developmental models of which use the
JOLT (TM) and KIM-1 (TM) microcomputer hardware.

I, MOS TECHNOLOGY 6502 MICROPROCESSOR INSTRUCTIONS

The MOS Technology 6502 Microprocessing Unit (MPU) integrated circuit chip
is used in the JOLT and KIM-1 microcomputer units, in combination with appropriate
read-only-memory and random-access memory chips. The MPU chip has some 55 unique
operations, each of which may be performed upon data in a variety of ways. Some thirteen
addressing modes allow flexibility in applying the 6502s basic logical operations to data.

Figure 1 reproduces the JOLT microcomputer reference data for addressing modes
and instructions. The KIM-1 data are identical.

The complete descriptions of the 6502 addressing modes and instructions are contained
in the JOLT and KIM-1 literature (see references 4,5,6); they will not be repeated here.
The 6502 Assenibler accepts the mnemonic forms of all 6502 instructions as operation codes.
Addressing modes are determined by the type of assembler operand entered with the operation
code. Assembler statements are described in Section Il of this paper.
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i, 65C ) ASSEMBLER LANGUAGE

This description of the 6502 Assembler Language provides a user's guide to writing
assembior statements for the MOS Technology 6502 microcomputer chip instruction set. The
assembler allows selection of basic 6502 operation codes (opcode) or certain additional
operations defined by the assembler which aid the programmer in establishing data areas,
constants and program flow control. This description is heavily dependent on Rankin's
Cross-Assembler Manual. [7]

Assembler input consists of a group of assembler statements followed by an END
assembler instruction. Qutputs consist of a "clean" (formatted) version of the input state-
ments, error messages as appropriate, and a hexidecimal output file containing program
object code in a format readable by JOLT or KIM-1 hex program loaders.

A. Assembler Source Statement Format. A source line has four parts: a label field,
an opcode field, an operand field, and a comment field. The fields are defined by one to
any number of spaces separating them. A total line is up to 72 characters long.

Label - A label must start in the first position in the line. If the first position is blank, no
label is assumed. A label must start with an alphabetic character and can be 1 to é characters
in length. All base page labels must appear before their first use as an operand.

"% " in the first position of the line indicates that the line is to be taken as a comment.

Opcode - The opcode is three characters long always preceeded by at least one space.
Opcodes are of two forms. The first form causes the creation of a machine instruction (1
to 3 bytes) and is known as a machine operation code (opcode). The second form is either
a control statement to the assembler, or it defines constants, addresses, or symbols and is
known as pseudo-opcode. Each pseudo-opcode will be explained below.

Operand - Most, although not all, opcodes require an operand for additional information,
such as an address. An operand is prececeded by, and terminated by, a space. The exact
form of the operand determines in part which addressing mode is to be used.

Comments - After the operond (or opcode if no operand required) and a trailing space, the
remainder of the line can be devoted to comments and is not processed by the assembler.

1. Addressing Modes. The 6502 has 13 addressing modes. Consult the summary
sheet, Figure 1, for which instructions use which modes, and for mnemonics. The following
paragraphs give addressing modes and operands required.

Implied - Any instruction which uses implied addressing does not need an operand.

Immediate - This mode places the operand value as the second byte of the assembled i:.-
struction. The operand has the form =Label [+/- #], = #, or ='&'. Where [...] is optional,



and */- means either + or -. # is a number which has the following prefixes:

None Decimal

& Octal

$ Hexadeimal
% Binary

Relative - Relative addressing is used for branching statements and has two forms. In the
first form, the operand is label [+/~ 7 Jor #. In this form the operand must be within +127
to -=128 of the current program counter (when pointing to the start of the next instruction).

In the second form the cffset is given by /- # where +/- # must be in the range +127 to -123
and is the relative jump from the start of the next instruction.

Absolute - Absolute addressing creates 3 bytes of machine code (1 for the instruction and 2
for address). It has the form label [+/-#1, #, or « [+/- ], where « is the value of the
program counter.

Z.Page - Zero-page addressing is same as absolute except that the address has a value of
ess than 256, Note that labels appearing in the operand must be previously defined or
improper assembly will result.

Accumulator - Operand is A. A is a reserved symbol and cannot be used otherwise as a

label,

Indexed - Indexed addressing can either be zero-page or absolute and use either index
register (if allowed by the instruction). The form is Add, X or Add, Y where Add is an
address formed as described for addresses in absolute and zero page addressing.

Indexed Indirect - Indexed indirect addressing uses only the X register. The operand is
added to X which then points to a full address stored in the base page. Form is (Add, X)
where Add is an address as described in zero page addressing.

Indirect Indexed - Y is added to the address in Add with carry added to address in Add+1.
The fetch is obtained from the resulting memory location. Form is (Add), Y where Add hus
same form os above.

Indirect - Use only in the JMP instruction and has form (Add).

B. Assembler Instructions (Pseudo-Opcodes).

ORG 4 Sets program counter to #
END Ends Assembly
Label EQU M - Assigns the value of M to label rather than the value of the program counter.

M may contain a simple expression consisting of Label [+/-#1, or #. M must be positive
and label previously defined. No code is generated.




[Labell ADR Lab [+/-#1 - Places value of operand into memory. If both operand and PC
are less than 256,1 byte of code is created, otherwise 2 bytes. Normally the operand is
an address.

[Lobel ] ASC@@@@ -Stores up to 40 ASCII characters in memory. 1 byte of code is
generated for each character.

(Label]l OCT Num[,Num...] - Stores in memory up to 40 octal numbers where Num is |
to 40 Octal numbers separated by commas. Each number results in 2 bytes of code. If
number has prefix of -, the 2 S complement of the number is stored. Base prefixes must
not be used in Num.

[Labell HEX Num [,Num...] - Same as OCT except that Num is in HEX and 1 byte is
generated for each number.

[Labell DCM Num [, Num...] - Sume as OCT except Num is in decimal.

[Label]l INT Num [,Num...] - Same as DCM: except 1 byte is generated for each number.

[Labell BCD Num [,Num...] - Same as INT except numbers are stored in BCD and negative
numbers stored as 10's complement.

C. Example Statements.

1 This program is to demonstrate addressing modes
2 ® and does not represent an actual program
3 0010 ORG $10
4 0010 Label 1 BSS 10
5 00IA 10 ADR Labell
6 0100 ORG 256
7 0100 J EQU 10
8 010031 Label 2 ASC '123'
0101 32
0102 33
? 0103 00 OCT 177400, -1
FF
0105 FF
FF
10 0107 00 HEX 00,-00, AA
0108 00
0109 AA
11 010A 28 DCM 2000
23
12 010C 10 INYT 16
13 010D 99 BCD 99,00,01
010E 00
O10F 0i



14 0110 EA NOP Implied Addressing

15 0111 DO BNE Label 3 Relative Addressing
03

16 0113 AD LDA Label 2 Absolute Addressing
00
01

17 01156 AE  Label3 LDX $105 g
05
01

18 0119 25 AND Label 1 Z. Page ADD.
10

19 011B 4A LSR A Accumulator ADD.

20 O0l1ICEO CPX =} Immediate ADD.
OA

21 O0l1E D5 CMP Label 1+5, X Indexed ADD.
15

22 0102 41 EOR (Label 1,X) Indexed Indirec.
10

23 0122 Fl SBC (Label 1-1),Y Indirect Indexed
OF

24 0124 6C JMP (Label2)  Indirect
01

25 END

V. USE OF THE 6502 ASSEMBLER IN THE CMS ENVIRONMENT

At Ohio University, central computer resources are available through use of remote
terminals connected to an IBM System/370 Model 158 computer system running the Virtual
Machine Facility (VM/370). The 6502 Assembler is stored on the Conversational Monitor
System (CMS) viriual disk assigned to virtual machine AVENCTR. This disk is also avail-
able to virtual machine AVIONICS in read-only mode. In practice, AVENCTR access is
used for assembler maintenance and disk storage. AVIONICS machine access is generally
used for operation of the assembler to produce hex input tapes for the JOLT or KIM-1
microcomputers used in Omega navigation work,

The remainder of this section is devoted to describing the CMS environment in which
the user accesses the 6502 assembler, and it presumes a working knowledge of CMS on the
part of the reader. Assembler maintenance is discussed in Section V.

A. Assembler Operation. First, the user must establish communicot?on with the
VM/370 system. Either by dialing the telephone number for 110-baud or 300-baud operation,
as appropriate for the terminal device, or by powering-up the terminal for direct-connected
devices, the user will receive the "VM/370 ONLINE" message. Type a carriage return (CR)
in reply. After the prompting dot, type LOGON AVIONICS (CR). The system will reply
ENTER PASSWORD and type a mask to avoid unauthorized observation of the password.

Afier the mask is typed, en‘er the password in current use for machine AVIONICS, The

=



system replies with the logon message, and ends with a prompting dot. The user is now
ready to begin CMS programming.

The 6502 Assembler is capable of operation in various modes, with various require-
ments from the user. In all cases; the assembler requires source program input either from
the terminal or from a CMS disk file. Terminal input is entered as user responses, line-
by-line, to prompting dots produced by the assembler. CMS disk files are produced by
use of the CMS Editor. The EDIT command begins the file-building process.

CMS files have compound names consisting of three parts. The user must enter
all three parts to describe completely the file. For 6502 Assembler operation, the first
two parts of the file description are arbitrary. The user may name his file anything he
wishes as long as the name does not conflict with an existing file name in his ~MS
library. (The CMS "LISTFILE" command may be used to print library file names.)

The third part of the file description is, for our purposes, either "A" or "C". This
character tells which CMS "disk" will be used for file storage.

As the AVIONICS and AVENCTR machines are currently configured, the A-disk
is permanent storage for CMS files. The disk will remain, even though the user logs off
the machine, to return later. Upon LOGON, a C=disk is formed, as temporary storage
for CMS file use in the current terminal session. This implies that additional storage space
is available to the user for temporary files of his own, or for work files produced by the
6502 Assembler. The user can put files on the C-disk by using the character "C" as the
third part of his file description, or by copying files from the A-disk. The 6502 Assembler
will use the C-disk for ali its work files to avoid crowding the A-disk (permanent file
space) with temporary files which will no longer be needed after assembly is complete.
For reasons which will become clear later, it is suggested that the user begin file con-
struction on the C-disk, copying correct files to the A-disk when desired for permanent
storage.

B. Suggested Usage of the Assembler and Files. After LOGON, the user has a
choice of using the Assembler to assemble input files directly from the terminal, or from
CMS input files. To assemble from the terminal, the user begins the process by entering

JASM TERMINAL (See Footnote 1)

in response to a prompting dot from CMS. This command invokes the 6502 Assembler and
replies "EXECUTION BEGINS..." and then issues a prompting dot. At this point, the
user may type 6502 Assembler statements directly to Pass | of the Assembler. When the
Assembler "END" statement is entered, the Assembler enters Pass 2 and produces an output
listing on the terminal inciuding any error messages necessary. When Pass 2 is completed,
the following files will be found on the C-disk:

] The JASM command, and others to be described later, is a CMS EXEC procedure,

written for this application. CMS allows these pseudo-commands to be built and
executed by the user. See Appendix B for EXEC listings.
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JOLT CLEAN C - A listing of the user's input code, arranged in columnar form for eos=
in reading. This file could be copied to the A~disk (or to another
C-disk file name) for retention and subsequent updating, if desired.
In fact, it must be copied or renamed before another JASM command
is issued or it will be replaced by another JOLT CLEAN C file from
the latest assembly. If the file is renamed, even though it is left
on C-disk, the new JOLT CLEAN C file from the next assembly
will not replace it.

JOLT HEXCODE C - A file containing the hex "object code" in hextape format for
reading by JOLT of KIM-1. To obtain this file on paper tape
for input to the microcomputer, the user must output the file
to the Model 33 Teletype (TM)unit using the CMS "TYPE" command.
If the user is opera....g on another terminal type which has no paper
tape capability, he must save the JOLT HEXCODE C file by copy-
ing it to the A-disk, logging off, and legging on later using the
Model 33 terminal and issuing the TYPE command for the file
name he assigned the file when he copied it.

For example:

LOGON AVIONICS

JASM TERMINAL

(entry of assembler statements)

COPY JOLT CLEAN C TEST PROG A
COPY JOLT HEXCODE C TEST HEX A
LOGOFF

Later, on the Model 32:

LOGOMN AVIONICS
TYPE TEST HEX A (with tape punch on before CR).

These commands produce the assembled hexcode file, which the user saved on the A-disk
as TEST HEX A, and the cleaned-up input file, which the user saved as TEST PROG A
before logofr. Later, when the Model 33 terminal with tape punch became available,
the user legged on and typed the hex file ~ith the punch turned on to produce a tape

tor cnirv to the JOLT of KIM-1,

In many cases, this JASM TERMINAL mode may serve the user's need; one dis-
advantage to this method exists, however. Note that input from the terminal goes direcily
to the Assembler. Therefore, input errors may not be corrected by the user before the assembiy
proceeds. The CMS sysiem allows another operational mode which circumvents this dis-
advantage. By building a CMS file of Assembler input statements using the CMS Editor,
the user can take advantage of this very powerful edit capability to correct known errors
in his input prior to assembly. After LOGON, the sequence is as follows:



EDIT MYFILE TEST A
or EDIT MYFILE TEST C

Where MYFILE and TEST are arbitrary names assigned to the file by the user, and the A
or C denotes on which CMS disk the file will reside. It matters little whether the uscr
specifies A or C at this point; remember, however, that any files to be retained after
LOGOFF must be on the A-disk. The user then enters CMS input mode by issuing the
INPUT command and begins typing Assember input statements according to the formats
given earlier. In INPUT model, all typed input is stored, line-by-line, in the file
MYFILE TEST. If an error is detected, the user may elect to finish typing input and
then go back to correct it. If he desired to correct is when it occurred, he could enter
EDIT mode with a null CR and use CMS edit commands to change the erroneous line,
then re-enter INPUT mode to continue building the file.

When the file is complete, the user must enter EDIT modz with the null CR and
store the file on disk using the CMS FILE command.

(Note: Use of the CMS AUTOSAVE command can aid in minimizing loss of data
in case of a machine malfunction. See the CMS Command Guide.)

The user now has a 6502 Assembler input file stored on disk ready for assembly.
He should now issue:

JASM MYFILE TEST A or JASM MYFILE TEST C

to retrieve the file and invoke the Assembler. From this point on, assembly proceeds as
above, with JOLT HEXCODE C and JOLT CLEAN C files built. A program listing is
typed at the terminal with errcr messages as appropriate. The file copying considerations
are the same as above, except that the user may want to replace his input file with the
JOLT CLEAN C file to take advantage of the neat formatting performed by the Assembler,
facilitating later file update or correction. To do this, the user must issue:

COPY JOLT CLEAN C MYFILE TEST A (REPLACE)

This command takes the JOLT CLEAN FILE and replaces the user file (here assumed to be
on disk A) with it. The user may also want to copy the JOLT HEXCODE C file for later
use, if it is error-free and valuable.

One other option is ailowed for assemblies from CMS input files. If the user is
working with a large assembly, the time taken to type the listing on the terminal for each
assembly may be prohibitive. Instead, the user may wish to keep a "master" listing on
paper and update it by hand as program development proceeds. Then he can obtain a
program listing only after a series of changes to the input file, or after a major change
which renders his paper listing obsolete. To obtain an assembly without terminal listing
he should issue:



JASM MYFILE TEST A NOLIST

Where, once again, MYFILE and TEST are arbitrary names assigned by the user, and A
denotes on which CMS disk the file is residing. The NOLIST option prevents the print-
ing of any terminal output during assembly. Instead, the listing goes into file JOLT
PRINTOUT C for possible later reference.

The user may well want to scan this disk-resident printout file for errors after
each NOLIST assembly. To do this, issue:

JERRS

The JERRS command causes a scan of the JOLT PRINTOUT C file and prints any error
messages and the 6502 Assembler lines which generated them for the user's review. Note
that JOLT PRINTOUT C is only produced when assembly is done using the NOLIST option
on the JASM command. If JERRS is issued after a normal assembly, no PRINTOUT file
will be found and no output of errors will be given.

The user may find it useful to refer to the flow chart of Figure 2 and to the sample
terminal session of Figure 5 for additional information.

V. ASSEMBLER MAINTENANCE SUPPORT UNDER CMS

Maintenance of the 6502 Assembler generally is done using the AVENCTR virtual
machine. The master copy of the Assembler is located on the A-disk as file ASM&502
FORTRAN AO, making it private to this machine. The file contains the FORTRAN source
statements for the assembler (See Appendix D). A second copy is stored as ASM6502
PFORTRAN AQ, in a packed format for backup in case of loss of the primary copy.

Maintenance usually takes the form of some update or alteration of the source
code and then a series of tests to verify that the rusulting Assembler operates properly.
For this purpose, a set of maintenance EXEC procedures are provided in the AVENCTR
A-disk library. MBUILD provides for compilation of the ASM6502 FORTRAN file into
a MAINT MODULE C file which is then executed for testing., Later use of the MAINT
MODULE C file is made by MASM, which works as does JASM, described earlier,
except that the MAINT MODULE file is used instead of the operational JOLT MODULE
A file,

Correct forms for these maintenance EXECs are:

MBUILD TERMINAL

or MBUILD ASMBL TEST C

or MBUILD ASMBL TEST C NOLIST
MASM TERMINAL

or  MASM TEST FILE C

or  MASM TEST FILE C NOLIST

-10-
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Figure 2. 6502 Assembler Data Flow.
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Again, file names are arbitrary, and the same files are built as described earlier for hex
codes and clean listings. To avoid interference with current operating modules, however,
all these maintenance files have MAINT as the first part of the file name.

When maintenance and testing are complete, the operative MAINT MODULE C
must be copied to .eplace the current version of JOLT MODULE C on the AVENCTR A-
disk. Then, subsequent use of JASM on either AVIONICS or AVENCTR machines
will result in assemblies using the updated Assembler,
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IBUFE=0
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COMNENT?
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eNE o STAR)CO TC 12

IF(PARASSesFEQe2)IWRITE(LUW2)ILINE,IN
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LABEL ?
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FRELCESS LABEL
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JALITY,
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IE(PASS

eEQe2)GC TC 30

IF(IFLAGsNEW=1)GC TO 2C
WRITE(LUSB)LINE,LABEL

NERR=NEER+]
BEFOAMAT(1I X114,

%% LAECL TOC LCOANGS

PUT LABEL INTO SYMBCL TADBLE

* CBUF +JK)

ERROR PRINT
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PERRE=NER?+]
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>
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NSYTMLUWMSYT,

2CODELJPASS,

7e2C8 92(6G

USSR YRS e”

NSY T, I1SYVMB3,SYMRGPCHIFRRIF,

1 FCRMAT(1Xs14,% %%k |ARFL UNDEFINEDN Xt%!)
(": T™T™h :!Q
02 WRITE(LUL302)L INE
2 FORMAT(1XeIA,* %%%x JLLVGAL CPTFAND ®uk?)
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3 WSITE(LUL303)LINF
3 FOEMAT(1Xe14, ' %Xk IMMFDIATE VALUDT > 254
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WRITE(LU324)LINE
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SYMB,LINT,
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NERR)
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ASMGCOS590

ASMQOELC
ASMOCH1 T
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ASMGCETC
ASM(GCREC
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e e N
WITTE(LUW306)LINE
FOSMATC(IXeI14,* %Xk INVALID PELATIVE ADOFEES xx0)
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wEITE(LUL308)L INE
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GO YO 35
WEITE(LUL3CSILINE
DEMAT(1Xe14,* %x%%x CCMSTANT TOO LARPGE %%x1V)
£ 70 35
WEITE(LUS310)LINE
FOORMAT(1 Xe1A4, " %%k MCRF THAN 40 ASCYI CHARACTESS %%%¢)

LD T0 35

WRITE(LU,311)LINE

FOOMAT(Y )

TZ(RPASS+GTel1)GC TC 40

IF(JK :GT 1 )PC=PCH+BYTEXJYK-BYTE

RCH CLTPUT TAPE ANEC LISTING
IF(PLSS{NELIPASS)GO TC
IF(JKeGT Q)G TO €90
CALL CCNVI(IPCsTWC,IFTE ¢MONZ JPC)
CEC=PC+3YTE

I BY T e EGeDoOReBYTELGT3)G0O TO €5

CALL CONVI(INPCDCNE L TRTEZMONFZ,CONDE(1))
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IF(MNJNELD)GE TO 59

FIUT(1)=1IPC(2)

ECUT(2)=1IRC(1)

MiN=_2

FCUT(VN+1)=10PCD

CTUT(MN$2)=TACC(1)
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TEAMN oGT o MNMAX ) CALL FUNCH(PCUT s “NyLUF)
FT=EBYTIEEGs 1160 € 1O

EYTE=EYTE~1
YEITE(LUA)IC(TIADD(I) s I=1,8YTE)
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CALL CCNVI(IPCsTWCO s IPTR yMONELZPC)
TEF(MNsNTL0Q)GD TO €3

FQUT(1)=1IPC(2)

FEUT(Z)=1IPC(1)

NMiN=2

ERDEC1)=0BUFP{KK)

CALL CONVI(IADDIBYTELIPTR MONE,CCNNZ(1)
FCUT(MN+1)=TIACC(1)
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UN=MN4BYTE

IF(MN o CT e MMNMAX)CALL FUNCH{PCUT 4 MN,L1URE)
"—:(KK .:OOI)GD 0 62
WRITE(LUWS)IPC(2),IPC(1).IADD(L)
FTUMAT(7Xs2A251X4A2)
TT(BYTFeF0e2)WRITE(LUL2)IADD(2)
CONTINUE

G TQ 10

)

WRITE (LUL3ILINES,IPC(2)4IPC(1)+IACD(1)sIN

IF(BYTEeFECe2)WRITE(LUL4)TIADD(2)

G T0 61
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g
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-]
IF (LU ANE1IWRITE(LUL7S)JINEFR
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IF(PASSeECe3)GC TO 7€
L THNE=C
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IR/nc8=2
FC=9
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Csa=1
O —=r0 =10
TF(MN oGTo0)CALL PUNCH(EPTUT s MN oL UF)
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FCEMEAT(*30C)
sSTOP

£ I‘\\)
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FUNCTICN ISCLT(IPTR,IEUF)
T¥PLICIT INTEGER*2 (A-Z)
INTECES IFTR

SPACT

TE FUNCTICN ISOLATSS THT IPTOITH CHASACTEF
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END
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IPEZAND FISLD
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NUMEBEE
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CATA
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CATA
FTAL VAL WEC
LIMENSION SsYM2(1)
ICHAR=1SCLT(1,LABEL)

TF(ICHAR «EQeEQUAL)GC TC 10
IF(ICHAR ¢ECePAREN)IGDO TO 20
FF(LAEEL(1)eEG.A)CGC TC 30

TRTR=C

CALL LABPR(LABELSLNTH,IPTF
TF(VALGT 465535, )IERRCT=4

JTEF(VAL«GE e 23€)IAYTE=3
IF(VAL LT e2358)3YTE=2
IF(IZRFCReNESDIBYTE=3
IF(PASELEQe1)RETUFN

IF(IPTReEQeLNTH)GC TC

IF(CIFTE42) e NELNTH) IFEROR=2
IF(ISCLT(IPTP+2,LAREL)«SQeX)GO TC
IF(ISCLT(IFTR42,LACEL)e5CaY)IGO TC

FTEERORSD

X ALNREFESS MCLE
- - L %3 DR
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MODE=E
TE(VALLTe25€4)MC0E=7
LETURN
VODF =%
IF(VAL L Te25E,)MCDE=11
FETURN

MEDTATE ADDRESSING
BYTE=2
IF(PASSeTBa1)RETUNN

CR 2.PACE ALCCRESSINCG
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ASM02520
ASMC2A3C
ASML2540
ASMC2552
ASMN2KR AL
ASMO2670
ASMI2637
ASML2690
ASMQ27C0
ASMC2710C
ASMC2720
ASMB273C
ASMC27en
ASME2750

RS e T



(2 ale!

an

([ANg!

0 (aNala! g

g

12

1P TR=1

ICHAS=ISCLT(ICTR+1,LAELL.)

IF(ICHARSSQeQUCTE)IGE TC 12

CALL LEABPR(LAESL sLNTHIDTR JVAL JMEYT,SYMD 1 3YME L, I5RRCHE,PC)
JF(VALeGT 255, ) ISPRCR=]3 -

vNODE=1
RETUSN

VAL =SSE(LABEL(2))
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EETURN
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SENESXEC INDIPECT
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CoYeDRoe(IPTR#+3) e MNEJLNTH) IERROR=2

2%

ASMO304r
ASMQ3250C
ASMD3040C
ASMN39070
ASMQ03080
ASMN3020
ASMC310C
ASM(C311"
ASMG 3120
ASM9313°C
ASM03140
ASMO3150
ASM)231&0
ASM03170
ASM03189
ASMC3130
ASM0O32CC
ASM03217
ASMP322C
ASM03230
AZM03249
ASM0D32%0
ASM03250
ASM0D3270
ASM03280
ASMND3290
ASM03300

o
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SUPROULTINE LABBR (LASEL ,LNTH IPTRVAL o2 3YToSYMB,ISYMR,1

INPLICIT INTECER*2 (A=Z)

v*_.'_\f_

FOLTINE DETERMINES THE
WITH AN

VALUE (CF
ADDED OR SUBTRACTED CONSTANT

LASEL LABEL FIEBLD

LNTH LENGTE CF LABEL FIELD

TPTR PCINTEER IN FIELC

VAL RESULTING VALUE OF LABEL

NSYT NUMBER OF SYMBOL TABLE ENTRIES
SYMg3,I1S5vYM3 SYMROL TABLE

{FRACR EPFOR FLAG

PC PRCGRAM COUNTEFR

FTAL ANSER,VAL,PC

£-270R, BC)

A LAPEL IN THE OCPERAND ALTNG

.’“TEGEC*Z ABET(zf-)/QA"IH"UC"ICI’OFI'OZI"GO.IH"' I.,IJ.’.K"

L3 lLl..M"INO.'Cl,lpl'lnl.l:O.IS'.OT".U"UVO..W'.

KAXO VY VT y
CATA

COMMA Y/ 4V /CPATEN/Y )Y/, 25 C /%0 /o NINE /90 / s BLANK/?®

* /s

ASMQ 33110
ASM{3320
ASMC3339
ASMO3340
ASMO3350
ASM0O3350
ASM03370
ASM03313C
ASM03390
ASM0O34a020
ASM03410
ASMO342N0
ASM(C3430
ASM034%40
ASM03450
ASMN3460
ASYM23470
ASM0O3480
ASM03430
ASMO03500

ALV STV IV /G AT/ VY W DOLLAR/ VS /4 CLUS/ Y44/ Gy MINUS/ 9=/ STAE /%9 /L SM03510

CATA FCENT/'%%/

CIMENSTON LABSEL(1)sSYMB(1),1ISYMB(3,1),I1CP(3)
KEAL EASE

INTEGER KPTR

TiNe=1
LOCK FOR SYMSOL IN TAEBLE

(q?

«
VAL =0 0&,&0«,
BADD=1 OO;C
ICHAR=ISCLT(IPTR+1,LAEEL) QO
IF(ICFAR.EN,STAR)GO TC 4¢& 9
CC 10 I=1+26

IF(ICFAT ¢ENSABET(1))GC TG 14
1C CONTINUE
e -TC 13
14 TCP(1)=ELANK
IZT2(2)=BLANK
I22(3)=8LANK
LYH=¢
CALL CWCAD(LARSEL 4 IPTEJLNTH, 1P ,LTH, IFLAG,ONZ)
IF(TIFLAG«EQe=1)GC TC 4C
FFANSYT s EQe0Q)ED TO 145
245 T=1sNSYT
IZTRAR=TAE (I10P(1)-ISYMB(1,1))+1AB
* IA2 (INP(3)-1I5YMB(3,1))
IF(IFFR+EQeD)IGC TC 4E
4% CONTINUF

LAZEL NCT FCUND - ASSUME NOT BASH FAGE
14t IERECE=]
FZTURN
aks

(TTE(2)=1SYME(2,1) )+

ASMC 3520
ASMC3530
ASMQO3EeaC
ASM035<¢C
ASMOC3550
ASMO3572
ASM03538)
ASMO3ZG0
LSMG3&2C
ASMD3410
ASM0O3520
ASMC3£30
AGMOREAQ
ASMC3€EED
ASMOI3ELHO0
ASMQ3ETO
£SM03680
ASMD35¢CD
ASM0O37320
ASMC3710
ASMC3720
ASM23730
ASM037490
ASMO3730
ASMO3750
ASMQO3770
ASY03780
ASM(C3790
ASMC32C0
ASM0D3810
A3SMC3R20
ASMC3230
ASM23840
ASMQ3e=Q0

i

e e i el e e e
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a N

LABEL ¢ mwkw - GET £C

44 VAL=FC

IETR=IPTR+1

GO TO 28
G VAL=SYVBR(T) &
48 IF(IPTReEQsLNTH)GC TC 47

MCRE CPERAND TC PRCCESS

KETR=1PTR
TCHRAF=TSALT(KPTR JLAEEL)
IFCICHAR ¢ SQsCOMMA 4 OR s ICHAR «TQeCPAREN)GS T 4G
IF(ICFAR.EQePLUS)IACDS
IF(ICFAR WEQeMTINUS) I ACC==]

13 ISTR=IPTR+]
KPTR=IFTR
ICHAE=TISOLT(KPTE ,LABEL)
BASE=C
T (ICFARJEQWAT)RASE=E,
IF(ICFAR4EQsDCLLAF)EASE=16,
IF(ICHARSCePCINT)EASE=2,
IF(ICHARSGE ¢ ZERDGAND o ICHARS LESNINE)BASE=10,
IF(BASELEGe0)GC TC 4C
15 (22SFEeEQel104)IPTI=IRTA=1]
CALL CONVI(LAPREL JLNTHIPTR,BASE 4 ANSER)
TF(IACDGECe1 ) VAL=VAL+ANSER
TF(IACD4E0e=1)VAL=VAL=-ANSER

47 FETUSN

4¢ IPTE=IPTR=1
EETUSBN

40 wAL=0
IERRCR=2
EETURN
END

24~

ASMD3850
ASMO3HT7C
ASMC3°2R0)
ASM03230
ASMOZQnQ
ASMCZ2C10
ASMC3920
ASVMC3S30
ASMQ32340
ASMN3IGS0
ASMO3CED
ASMOQ33TO
ASD3540
ASMC35S0
ASM04000
ASMOat10
ASMCAC2D
ASMQ04030
ASMCanaQ
ASMGC4OS0
ASMOACHKED
ASMQCaC70
ASMGa4aDRG
ASMG4CeQ
ASMC4LICD
ASMQCa110
ASMO4l20
ASMN41 30
ASMCA4l140
ASMQ41=0
ASMGL 160
ASMQel1TO
ASMC&l12D
ASM04150
ASM0&L200
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WORD IS CEF INED

: ¢
1
1

I
I

SUBRCLTINE GWCRD(IPUF+1BUFPIBUFL + IPBF,
IMPLICIT INTEGER*%2 (A~
XS SUERCUTINE TRANSFERS WORDS FFRCM CNE BUFFES

HE CUTEUT BUFFER 1€ ‘FILLED WITH 2 ELANK,

ASMDA270)

HLF INEUT BUFFEF IEUFL BYTEFS LONG ASMC4L2%
BUFP POINTS TO LAST BYTE FPROCESSED IN IPUF ATM042730
R QUTPUT EBUFFEFR ASMOe3C00
Fel INPUT AS LENGTE (3YTES) CF IPEBFe CN RETURN MOVED ASMCL3L10
FLLAG ON RETURBNS: C NCRMAL EBZETURMN ASMC4a 3270
-1 END OF IPBF FACCUNTEGRED ASM04330

1 END OF IBUF ENCCUNTERED ASMO4340 .

FST 1 = RECORIC MAY END WITH 49=9 C3I ASMO43=
0 SECORC ENDS WITH BLANK ASM0434&0
ASMC4370
CIMENSICN IBUF(1).IFBF(1) ASM0a3AC
NATA SPACE/' "/ CPAREN/Y )1/ PLUS/ 4%/ AINUS/ =2 /,COMMA/ Y, 0/ ASMD4 320
TFLAG=0 ASMC44aC0O

IPBLI=0
TAUFP=IBUFRP+1
JF(IBLFP (T4 IBUFL)IGC T2 1C9

IK=(IEUFP+1)/2

IKI=ITEUFO+1-2%IK
IF(IK1eFCeD)ICHAR=SRE(IEUF(IK))
TF(IK1s5Ce 1) ICHAR=MASK( IBUF(IK))

TEST FCS LEADING SPACES

IF(ICHFARCFQeSPACE /256 ANDSIFBLIWEN3)CGD TN 20

TEET FOF TRAILING SPACE

P

21

.

1CO

IFC(ICFARSTCeSPACE/25€)GO T 260
FEL{IFSTE00)GC TC 21

FRECICHAD oSN oPLUS/2S7 eCR e ICHARGEN oM IANUS/254 007 ICHARSFQLCOMMA/25E) ASMCL

¥ 76T TC 2090
FFICFARZTNJCPAREN/2EEIGD TC 24C
ACK MCN=-SPACE BYTES
FPRLI=1IPBLI+!
YF(IPELI oGTeiP3LICT TC 300
tJd=(IFELI+1)/2
TJI=TFSLI+1=-2%TJ
IF(IJ1EQ0)IPEF(IJ)=MASKZ2(ICHAR)
TECIJ1.5Ce1)IPBF(IJ)=SRA(IPBF(]IJ))*25€+]ICHAR
070 20
RE UOF INPUT BUFEFER RETUFEN
TELAG=
THUFEPRIBUFP=1
IPEL=IEBLI
&2 TURN

CUTERUT EUFFER CVERFLOW

3ce

£ L=1IRALT-1
TFLAG==~1
FETUEN

END

-25-

IDRPLL,IFLAGL,IFST)

AMOTHER,
Y A TRAILING SPACE. INITIAL BLANKS ARS

BT, IF AN OCC NUMBER CF BYTES AFPE FEMCOUNTERED, FINAL BYTE OF

LASACLZ1
ASMOL220
ASY04230
ASMCA240
ASMC 4250
ASMCa25C

ASYQ04410
ASMOGL2D
ASMO&aED
ASMO4440
ASMQaaZzO
ASMNa460
ASMQL4T7D
ASMCAa4Rg
AQVCQAQO

SUQ4E00
A:moaexu
ASMOLSDPO
ASMC LS 3N
46
ASMOLSED
Aqwoa £0

SM04570
A;UOQ?HO
ASMOL530
A S\lg.\a.’)‘: ~
ASM04&10
ASMQ4E2D
ASMOGLE 3D
ASMO&K54
ASMOLESN
ASMDAFED
ASM04s70
ASMC4e8D
ASMoazan

w

ASMOGTAD
ASMOATLIO
ASMCLT720
ASGMCLTAC
ASMILT74(

o
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CURRCUTINE
1TES50R ,08UF 4 JK)
IMPLICIT INTEGE®#2 (£=2)

THIS SUBRQUTINE
LABEELSes CNW
FOR THZ INSTRUCTICN,
AGEAY CCCE,

1 !

CRCCOTN, TEUFP 4 2YTE 4CCDE 4 PASSyNSYTH ISYMR,SYMR,,PC,

PECODES THIZ OPCCLES ANC CALLS PXOC TC DECODE
FASS 1 IT FRETUSNS WITH THE NUMRET AF BYTHES PECUIRED
CN PASS 2 IT ALSC RFTUSNS THE CODE IN

14 INPLT EUFFER
1HUFP INPUT EUFFER FOINTEF

BYTE NUMBER CF BYTES FCS TNSTRUCTION

ccoe FEAL BUFFER CONTAINING TRE CNDE

FASS ASME PASS

NSYT NUMEER CF ENTRIFS [N SYMBOL TABLS

1SYM3 SYMENL TASLE

syme SYMETL TABLE ADFESSES

- PROGRAM COUNTER

1EFROF ERFCR FLAG

CRUF CONSETANT DEFINITTCN EBUFFEF =

IK NUMBER CF CONSTANTS IN QBUF €2 -1 FCP ORG OR BSS

CIMENSION

NCPC(2+730)sIN(1),ISYMB(3,1),3BUF(1)

DIMENSICN OPCF(3),LAEEL(40) MIST(33),MIST2(11,22)

FEAL VAL PCCDOD"
CIMENSICN CODE(1),SYMR(1)
CATA FLUS/1H+/ MINUS/1H=/
CATA NOPC/2HRR 42HK 4 2KCL 42HC
£, 2HDE 42HX $2HDE 2KY

» 2HCL 4 2HD
2 2HINGIEXs2HIN, 1FY2HNT 3 1 HE s 2HPH,y 1 HA,

2 2HCL 9 2H] s 2HCL 92HV »

£ PHPH 3 IHP 3 2HPL s 1HA 3 2HFL 3 IHP 4 2HE T 4 1 T 9 2HT T4 1 HS 4 2HSF ,1HC
Y 2HSE s1HD o 2HSE s 1HI 9 2FTA s IHX 92HTA 1Y 9 2HTS 3 1HX ,2H4TX s1HA,

# 2HTX g1HS 2HTY »1HA 3 2FEC o1 HC 42HEC s1HS 4 2HPE,

1HQ s 2H3M 4 1 HT

T PHBN1HE s 2HBO 3 IHL s 2HEV y 1HC 4 2HBV o 1HS s 2HAT o 1HC ,2HAM 31 HD

E 2HAS JIFLs2H3 T s 1lFET 4 2FCN g 1HP 3 2HCFP 3 1HX 9 2HCD g 1HY 3 2HDT 3 1HC

% 2HEOQ s I HR ¢ ZHIN s IHC s 2HUM g THN 3 21 S g 1 G 4 2HL Do 1 HA 3 2HLD 3 1HX ¢ 2HLD 4 1 HY,
PHLS o 1HR 9 2HOF 9 1HA 9 2FF D9 1HL 9 2HSRP 3 1 HC 4 2HS T 3 1H2 3 2HST 9 1HX 9 2HST o 1HY

4 kM

9 2HCS s 1HG s 2HTN s 1 HD s 2FTQ e 1FU s 2FR 33 1HS,2HAD s 1 HR 3 2HASy IHC

VO 2HCC s IHT e 2HFE 9 1HX 9 2HOC o IHM 3 2HIN B 1 HT g 2HBC 4 14D/

CATA NIST/C 428,21€49SF,134,202,1 3%

12320207 9232,72,24104,549,

6 C49GCeSF 92824912091 70916R3185413531%2,1T2,144,176,240,43,

% PYV%y 16,804,112/
CATA

MIST2/105+10C 0101914997113 ,117,5125,1219=19=121,

L 610684037 9=193308C 353361957 01 9=“74=1414 364310 41 4=1922,30,3%=1,

=1 988430,8%=142014205+1979=1431GC3:22G421392214217e=19-217,

%
T 224+23€922898%=19 16242044196 +8%=1,
4

=1 9202016589 3%=143214,222,3%=197307798C4=135F3E14R3%,33,

=197€E476:6%=141C84=1,

W ] 02339238 93%=14924F 3254 43%=1,

8%e-1,-839,

=1402%2298%=] g1£8G4172316%5=101619177e1314128,1554=-1,-125,
€ 1€249174415695%=19019Cs=19132+1€60431729124,3%=1,180,188,3%=1,

# =] g TEWTDe7Be2%=]1 956 9G4 ¢3%~1,
W =~ 198F 332548232 %=195489€624¢3%=1,

C9131%9=191417921:42C1925,

=1,=-25,

b 233,237 902299 =192259281 9285 42534240 9=14=263,

i "l'1[‘191‘33.—10125—.01“?'1""'lr-’.lr}.—lg—l‘%.—‘]'

4 =1 9147413243%=1414E44%=1/

FINDO CFCODE

INgp, _
PN T L
pbeh

26

=1+414201728,7%=1,132,

ASMNAT7SD
ASMD4LT750D
ASMOLTTO

ASMGCL730Q {

ASMNATSD

ASMD4RZD |

ASMCas1)
ASMOA K20
ASM0&L33C
ASMOA&ABLD
AS'034350
ASM0D& 369D
ASMO&LAT7Q
ASMO4RE0
ASMNarg)
ASM04Q20
ASMC4ac19
ASM04020

ASMND4<30

ASMDGGLT
ASMNA4QSO
ASM04G50
ASMD4G70
ASMDAS3D
ASMN4AcS0
ASMO0S5220
ASMOSGC1N
ASMCSN20
ASMCS030
ASMNSC40
ASMOS250
ASMOQS0ED
ASM0S070
ASMNS5330
ASMO5061
ASMOS5107
ASM0T110
ASY0S120
ASM05130
ASMOZ140

ASMOS150

ASMOS1€60
ASMOELT72
ASMCS5180
ASMOS150
ASMQ052290
ASMEE210
ASM0S5220
ASMCS239
ASMQE247
ASMQ5250
ASMCS250
ASMQS270
ASMQ5220
ASMOS2G)
ASMCE3CC
ASMCS5310
AS'AC332C
ASMC35330
ASMOT340
ASMOS5350

ASMOS534C

i1




LNPCC =4

CALL CGVOSD(ING IBUFPZAITY, 0PCFZLOFCN 4 IFLAG,ZRO)

T"(IFLAGeNE D) IZRFOR=8

C0 101=1,70

ISRR=1AE (CPCF(1)-NCFC(1,1))+128
IF(IERFLEQeQ)GC TC 11

10

aFaNa N

n o

[

0o

aNa s Na

COCNTINUE
I#RRCKR=1A

CODE(1)=-1

€YTE=C
FETURN

1 FF(l1sCT.33)GO TO £90

EPCCDES

WITH IMPLISD CFP RELATIVE ACDRESSING

IF(IelTe25)3YTE=
IF(I1eCTe25)3YTE=2
IF(PASSeEQe1)RETUFN
CODE(1)=MIST(I)
IF(IeLTe2E)RETURN

LABL=£C
CALL CWCSRC(INSIBUFP AITYLABZLWLABL,IFLAG, Z=0)

IFC(IFLAGeNESD)GO T2 110
ICFAR=ISCLT(1,LAEFEL)

IPTR=1
1ADD=C

FE(ICFAR eEQePLUS)IATLC=]
IF{ICFAR «EQeMINUS)ITACD=~1
IF(IACD«EQe0)IPTR=0

CALL LABPR(LABELZLABL,IRTR,VALJNEYT,SYME,ISYMB, ITFROR,,PC)

IF(IACC«EQel1)CCDE(2)=VAL
IF(IACD+SQe=1)CORE(2)==VAL
T“(IACD«=ZCaD)CCDE(2)=VAL-(DC+2)

TF(COCE(2)eLTe~128+0F ¢CODE(2)eGTo128) IERETR=6
CZTURN

LABL=ED

IF(IsEQe€E1)GC TC &0
IF(IeCTe€E40AND T 4L T2a71)GT T 70

CFCCDES

CALL CWOSD(INS IRUFP,AITYSLABELILABL 4 IFLAG, 270)

WITH MULTIPLE ACDRESSING

IF(IFLAGeNESD)IGO T2 110
CALL FrOC(LARELyLAEL sNSYT,,SYMB,ICYVMB,BYTE ,DASS, VAL,
£ IERRCR,MCNE,PC)
IF{I1eLTLES)GO TO =2

CEGoe

BNYTE=(

IF(IeECes0)PC=VAL
!F‘(IcF?Cof.O)JK’—'-l

IF(leTQe€2eANDGPASS EQel) SYMA(NSYT)=VAL

CCDE(1)=9

CoDE(z)=C

1EL1 +l

e33)BYTE=VAL

IF(TeNELE4)RETYSN

SYIEse

CCOF(1)=vaL
CIODE(Z)=VAL/25¢
IFAVAL oL Te285 eAND ¢PC el Te25€)3YTE=1

FETURN

(OPCF(2)=NCPC(2:1))

MOCES

ECUs BESe AND ADR PSUEDT INSTRUCTIOM

=

ORIGINAL PAGE
OF POOR QUALITY

ASMO5370 |
SMC53306 |
£EMOE350 |
ASM05400 |
AS4M035410
A3MOS420 |
ASMNEAZC |
ASM05440 |
ASMDS450
ASMOS46C
ASMOS4TC0
ASMN5450
ASM05450
ASMNSS00
ASMOS510
ASU05520
25405530
ASMOS540
ASMOS550
ASMO5560
ASMNS570
ASMOS580
ASMOS5G0
ASMOSGE00
ASUCS5E10
ASMDS5520
ASM05630
ASMDS5540
ASMOSASO
ASMCE640
ASMOSE7Q
ASMOS580
ASMOSEGO
ASMC=700
ASMOS5710
ASMGS5720
ASM25730
ASM05740
ASMOS5750
ASMG5760
ASMOS770
ASMOS5730
ASMOS7G0
ASMASSEO0
ASMOS 8]0
ASMO3L20
ASMOS58309
ASMCS840
ASVES5850
ASMOS350
ASMGSETO
ASMDSER0
ASM05950
ASMN5S20
ASMOSG] 0
ASMO5920
ASYW0O5930
ASMO5540
A3SMOS55Q
ASMESQ4A0
pASMOSGTO
ASMCSGan
ASMOSc0n

ASMCAHEOCH
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N

oA g
o8

207

N 0N

110

MELTIFLE MCNOE INSTRUCTION

TF(I eEQe84)AYTE=3
IF(15Qed5)BYTE=3
1F(PASSeEGel) RTTUFRN
CODE(1)=NIST2(MOLE,1~-23)
TF(CCLE(1)eEQe—~1)CGC TC 208
¥ (CLOE(1)+GTs0)GO TC 207
CODE( 1)=-COLE(1)

BYTE=23

€ TO 207

IERROR=7

CCDE(Z)=VAL

CETUS N

FASS=FASS+1

EETUSN

FROCEESS REMAINING PSUEDO INSTRUCTICONS

CALL NUMBR(OIN IBUFP s CEUF s UK 3 I 4RYTE S IFRRCR)

RETURN
IFEROR=2
FETURNMN
END

-28-

ASMCHD10 !
ASMC6220 !

ASMOAD30
ASMOEDLOD

B 06050 |

AS 'QBOED

AS: GAOTO |

ASMO6CEOD

ASMOENGD |

ASMG5120
ASMCAL110
ASMOAH127
ASM0K120
ASMCA140
ASMCA150
ASMO05169
ASMCE170
ASM(C5180

ASM25190

ASMCE209

ASMOE210

ASMQ0AK220
ASMQOE230
ASMQE240C
ASMOK250
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LA
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N

Ly
NE

NN ONDOONDNDONDNA N

%

1c

1

C
e 5
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100

%

49

T=1S

Is
NeEYTM

NS
Sy NvB

! | |
CSURRTLTINE
IMNPLICIT INTEGER%X2 (A-Z)

PECCRAM CHECKS L ARBFLS
IN PASS 1.

AND
BLE
BEL LABEL TG SFE ENTERED
PROGRAM CCUNTEF
EYMBOL TABLE
MAX LENGTHF CF SYMRBCL TASL
Le Ue FNF ERKCF ZJUTROUT
LRC CF LAST TAELE ENTRY
SYMBOL TABLE ADDSFESSES

NE SOURCE LINE COUNTER

= # OF ERRCRS IN PASS

Y4e

vy

EATA SPACEZY YZ#
INTEGER*2 ABET(268)/'A1,¢
PLY Lt N JrC YD e

SEAL FC

INTEGER N

CATA

CIMENSION LABEL(3)+ISYMB(3s1),SY

LL=LAEZEL(1)

IF(LL eEC oA TR
ICHAR=VASK2(SRE(LAREEL(1)))

[T 1€ J=1,2€
IF(ICFARGEQOAEET(I)ICC TO 102D

CONTINUFE

WRITE (Ny 1)ILINE,LAEEL

FORMAT(IS 4k HXkk 4 342,°

NERQ=NEOR+ ]

FETURNMN

INVALID.

ACCH SYMECL TABLE FOR DUPLICATE

TF(NSYTeEQe0Q)GC TC 200

C@ 10 I=1sNSYT

FERP=1A2 (LABEL(1)-ISYMB(1l,1))+IA
IA8 (LABEL(3)-ISYMB(3,1))
IF(ERR.EGCe0)GC TO 20

CONTINUE

NSYT=NESYT+1
IFINSYTeGT e NSYTM)CGEO

TC- %0

N¥ER LABEL

ISYMR(1,NSYT)=LABEL(1)
TEYME (2 NSYT)=LAREL(2)
TSYM2 (3 4NSYT)=SLAEFL(2)
SYME(NSYT)=PC

FETUSN

WIITE (N 2)LINEJLABSL
FORMAT(TS,? %% ¢,322,9 1S
NTRAZNTRD+1
TETUSAN
WEITE(N.3)
ENRMAT(Y *kx
eTCe
WHTTC(NGSILINE JLAETL(L)
FOUMAT(IS, Y #5%
MEFFE=ATED4)
RETLSN

EMD

cuPL !

SYMEBCL TAEBLE OVEEFL

FNTEE S

..132‘0 14 F . (.c

(LABEL(3))

(ISYMB(3,NSYTM))

<

wa(l1)

VAL ID

1

AZVAY Lo X/ZYX Y2 Y /Y Lo S/YEY /W BYVPY Y/

eLL eECoXelRelLLeFQaYe 2R eLLoeECeSe

STAST

ABRELS

1

SYMOBT(LABIEL s PC o I SYMP gANSYTMGNJNSYT oSYMBZLINFEJNEZRF)

INTC

sSyvmsou

‘w’l’OXI..Y'..zl/

CFelLLeSCeP)GT TQO

WITH LETTER%%%x¢ )

T (LABEL(2)=TISYMB(2,1))+

CATS

Cw =

Vi)

-29-

LafneL

)“.*O)

SYM3OL

oo

Hok0)

**-:’:0)

QI'ICO"L“"IEO.'F"CG!'DHO"I.‘DJ".KQ’
",‘\O’OSI"TI'OUO’.VU"

40

ASMOE2£C
ASMQE27D
ASMOAR2E0
ASMNAE2GD
ASMOKE3CO
ASM0E310
ASMQO5320Q
ASMD6330
ASMOC6340C
ASMNDE3SO
ASMLC63ED
ASMNSE370
ASM0QA320
ASMOA3GO
ASMQO<LAC0D
ASMOS54]1C
ASMCsA20
ASV045430
LAEMOELLD
ASMNOALSD
ASMO5440
ASMOAATO
ASMOESLAC
ASMNARAGD
ASMD&E50QC
ASMQD£&510
ASM05520
ASM(0CS5530
ASMCAS4C0
ASMD6E552
ASMOEB560
ASMOES7C
ASMCES8N
ASMOAKS30
ASMDEAND
ASMQOG6E10
ASMCHA20

ASMO6530!
ASMNE64LD

ASMNBEH6EN
ASMOESEQ
ASMCEASTD
ASMC();.::.’\
ASMO5KS0
ASMNDE70CD
ASM2A8710
ASMOET26
ASMOATIN
ASMOA740
ASMCS6750
ASMOK750
ASMOATT7O
ASME5790
ASMCAT7G0
ASMOEE&CD
ASM0OER21C
ASMNER2C
ASMDER3D
AS‘-'”‘;",-’&A
ASMNER=ED
AEND5850

ASuORAaTC




N N

D0

N o

AN

ol

NnNO

sussH

OLTINE N‘JV;:‘)( IN. Ic “t‘OCC?lJc'Jf(.IQ PYT:_-' !T’”*’—'\C‘!’i)

IMPLICIT INTEGER*2 (A=2)

THIS €

INT

UERJUTINE DOFCCPRES CFRERANND OF PSEUCO OPS ASCeOCT o HEX+DCM,

s AND SCD.

T INPUT BUFFEF
IFTR POINTER LOCATICN FCR IN
EBUF CUTPUT RBUFFEFR FCR CONSTANTS
Sk NUMBER QF CNNSTANTS IN CEUF
I CFRCOCE NUMEER
W TS NUMBER QOF EYTES IN CCNSTANT
1 ERO7 ERFOR FLAG
CEAL ANSER
CDATA PLUSZ ¢ /JNINLEZY = JQUCTEZY Y/, COMMAYZ® o2/
CIMENSION OBUF(1)s INC1) NUM(3)
INTEGER%R2 ASCI(HD4)/32+65455967952395G970471,
% T297 202509 Z2E923C9Z2Rs22B92ZSFE 922546789759 75177+73979:580,
¥ Pl o Z,Z5B 935042041 422047214220 +922F 183+:844985984,4874583,
¥ HEeZEA309022C 12259220 023F ¢ 2Z3F 9730 9LC450151452+53+54,455,
¥ HEeCT95802239€449227023D0222/ -
ez hL EASE
INTEGER KPTR
ALTY=:30
ZRO=C
CNE=1
ey Tii=1
IF(LeEQeEEeaDOROICECSEE)BYTE=2
JL=C
JEFTR=IFTS
LNTH=EC
CALL CUWOURD(UINSJPTE JAITY JCBUFJLMNTHZIFLAGSZ™])
1STR=JFTR=LNTH=1
11l1=1-€4
CO TO (£54209309460:80+40),111
*FIT=IASE
29 EASE=E
CO TO 10
3C EFASE=1€
el TH 30
° BPASE=10
10 Iv=0
JSCCRP TO PROCESS QPEPAND
11 IF8L=C
CALL CUWORD(INGJIPTRJATTYSNUMLZIPFLLIFLAG,CNT)
KOTOE=IBTR
ICHAR=ISCLT{(KFTRsIN)
IF(ICFAR eEQePLUSSCE ¢ ICHAR e ZQ4MIMUS)IGE T3 123
80 FIfUFP=0 Qe
. Rk
ALL CONVII(NUMLIPEL ¢ JIEUFEP (B ASE ANSEFR) pOOALP
Jk=JK 41 R AGE'

CH=ANSRER/BYTEZE%%8

IF(C
i 2
=51

I=(A

FoeCT e256) 1FRRCR=G

¢ Qe 7L IGO0 TC 250
MetENQeal) ANSER ==ANCHE

MEER oGT 632767 JANEED=ANE =L EETE,
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ASMC6E838C
ASMO0ARIND
ASM06GCH
ASMOESLD
ASMOAG20
ASM0AG3D
ASMOSI4N
ASMDAG5D
ASMODECED
ASMQRIT7O
ASMOAGRT
ASM0eG90
ASM0Q7000
ASMO7010
ASMGCT7025
ASMO7030
ASMO70an
ASMRT7CE0
ASMR7C40C
ASMO707C
ASMO70890
ASMO70¢S0Q
ASMO7100
ASMO7110
ASMG7120
ASMQ7130
ASMOT 147
ASMO7157%
ASMO71460
ASMO71790
ASMD718C
ASMOT7120
ASMQO720C
ASMQ721°C
ASMQ722¢C
ASMQ7230
ASMQ7240
ASM27250
ASMNT72A0
ASQ7270
ASMO7280
ASMG7230
ASMD73020
ASMOT7310
ASMQ732C
ASMC733°¢C
ASMG73a4C
ASMD7350
ASMO73A0
ASMO737¢C
ASMO73EC
ASMQO73G0
ASMO74C0C
ASMOTALC
ASMD7427
ASMOT7430C
ASVO744C
ASMLTAED
ASMO744C




C

C

1C0

CBUF(JK)=ANSER
FORMAT(218)
IF(IFTFReNESJRPTR)IGC TC 10
BYTE=1

IJF(1eECeEEeCReIeEC.ER)BYTE=2

RETUPN
IF(ICHAR ¢Z0 ¢MINUS ) IM=]
£C TC 11

ECC PROCESSCR

11C

IF(IMEQel1)ANSER=10C0 ¢~ANSES

JND=ANSER/10.

CRAUF(JK)=INCX1E4ANSER=IND*] 7

IF(IPTReNESJPTR)CC TC 10
BYTE=1
FETURN

ASC1I PSCCESSCR

&5

£6

IPTR=IPTR+1

FYTE=1

JETR=IFTR+1

KPTR=IFPTR
ICHAR=ISCLTU(KPTR, IN)
IF(ICHAR«SEQ.0UCTE)RETURN
JK=JK +1

IF(JK+GTe40)GC TC £7
JOHAR=SCR(ICHAR)

KCHAF =JCHAR /E4%XEG
JCHAR=JYCHR2E=KCHAK
CRUF(JK) =ASCI(JCHAR+])
gL TC €6

JK=JK=1

ITELR05=10

FAND

ORIGINAL PAGE IS
OF POOR QUALITY]
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ASMQ747C
ASMO74830
ASMCT4CD
ASMO75C0O
ASMO751¢0C
ASMC7520
ASMQ7530
ASMCTS4D
ASMDT75850
ASME7550
ASMO7570
ASM07E80
ASMO075¢S0
ASMOT7ECC
ASMNT7THELID
ASMCT7E20
ASMO76302
ASMO7540
ASMO76S0
ASMOT7TEED
ASMOT7ET7C
ASMO7580
ASMQ7/ACD
ASMO77CC
ASMC771C
ASMQO772C
ASMO773C
ASMN7740
ASMQ7750
ASMC77¢0
ASMOT7T77C
ASMQ77&0C
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THIS SUERKCUTINFE CCNVFRTS
LONG TO A FLOATING PCINT NUM3ER,

NUNBER

sIRUF

TR UFL

TTRTR

BASE

~ANCER

TC HEX

EASEDQ
EASELOD

FOR BASE >0 NUMBER OF BYTES TO
SE <0 NUMBER OF WCRECS TO

FNP BA

EASED>C
EASEKO

EASE>O
EASELC

INRUT ASCII BUFFER
ASCI1 BUFFER HEX

QUTRPUT

POINTS TC LAST BYTE
NC FUNCTICN

BASE CF CCNVERSION
INDICATES CCNVZRSICN TO

ZITHER AN ASCII RUFEFS

FLCATING FCINT

RESULT
FLCATING PCINT SAU=CE

| i 1

SUBRCULTINE CONVIC(I2UFsIRUFL sIPTR,RACE JANS=E=)
IMPLICIT INTEGER*2 (A=Z)

L.BUFL BYTES
CCNVERTS A FLOATING POINT

(ANY LENGTH)

(1 CR 2 WOFDS LONG)

BE PROCESSED
BE CUTAUT (1 CR 2 ONLY)

FRCCESSED

ASCII HEX

m

CF CONVERSIONM
FCS CCNVEFSION

CIMENSION NUM(16)4IWEB(1£),I5UF(1)

SEAL
FEAL

EASE
ANSER

INTEGER KOTR

INTEG
“EAL

CATA NUM/ZCQ® 010,028,030, 0480,180,060,771,030,1G8,8A0,030,0C,

ER 1J
=J

¥ oADY  eE Sy

TF(BASE.LT.0)GO TO EC

IPTR=
JK=9
10 “KPTF=

ICHFAR=ISCLT(KRPTR, IEUF)
ICHAF=ISCLT(KPTR s IBUF)

w0 20

IFINUNM(T)eENe ICHAR)CC TC

20 CONTI

NCN=-RECCGNI ZEC

IFTR=
GC3 TOC
21 JK=JK
TwB(J
IF( 1P
107 =
GO TC
CCRVERT

30 ANSEFR

IPTE+1

1772

I=1,1¢

NUFE

IPTR-1
30

+1

Ki=1-1

T LB
ezl e

IPTR+1
10

SYMECL

IBUFL)EGC TC 30

EESUE

-
et

IF(JIK e*=QeQ)RATTUSN
DC 31 L=1,JK

S1 “ANSEFR=ANSEFR+BASEXX( UK=L )*IwE(L)
EETURN

80 TF(AMNECER LT O )ANSER=ESTSIE o +ANSER
J=AN SR
=1

£1 1J=2vCR(5J,25€)
IK=MTC(TJ,16)

=14

/716

21

IBUFCTI)=STE(NUMITIKE]1))+SER(ANUMITLHL) ) R2EF

1=(12
T=141

LFLoE

e I )IETUSN

CJ=ANSFR/2EE

- -
CLE-—F!

Lho
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ASMOT7T720
ASMO7820
ASMO7ELD
ASM07820
ASM27R30
ASMC7840
ASMOC7650
ASML7860
ASMN7370
AS'07880
ASMOT7AHG0
ASMOT70ONQ
ASM07S10
ASMC7G620
ASM07930
ASMO7GAa0
ASMCT7S55D
ASMQ7650
ASMQC7G70
ASMD75287
ASMO7393C
ASM08000
ASM(C8010
ASMQR0C20D
ASMO3N 30
ASMQEOAN
ASMCACS0
ASM(OBOEN
ASMP3070
AS*M030%820
ASAC309N
ASMO3100
ASMOR117°
ASM03120C
ASM0R130
ASMOR14n
ASMC8150
ASMCB150
ASMC8170Q
ASM2R3150
ASMNalog
ASMCZ2200C
ASM03210
ASMOe220
ASMC3239
ASMCE240
ASM0R2E50
ASMCR250
ASM3I3270

ASMO8280 |

ASM08250 |

ASMOR3C0 !

ASMC8310
ASMQ232C0
ASM023330
ASM423329
ASM0B350
AS“08369
ASMQOE370

ASUNE 380

ASMC9360
ASv 38420
AS“CR410
ASMO0Z2329
As-l“ﬂ,‘.;’ﬂ
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N

THIS SUEROUTINE CALCULATES THE CHECKSUM AND PUNCHES THE RECCRD

SUCROLTINE PUNCHIRPTUT«MNLLUF)
INPLICIT INTEGER*2 (A=2)

SOLT ELFFER CONTAINING INFCAEMATICN TC BE PUNCHED
MN NUMBER CF ENTRIES IN PCUT (INCLUDING Pe Cos)
L LF LOGICAL UNIT CF FUNCH

ECALL AMN

r=AL C(HFKSM,ANS

INTEGER LUP

CIMFENSICN POUT(1),ICKK(2)
SEAL MCNE

NCNE==1,

TwC=2

CNE=1

CHKSM=MN=2

CO 10 I=1sMN

IPTR=C

IP=FCLT(I)

CALL CONVI(IPsTWCLIPTF 41664 ANS)
CHKSNM=ANCC(CHKSM+ANS,€5534,)
CONTINUE

ANN=MN=2

"CALL CCNV1I(NUMZONE 4 IFTF yMONE4AMN)

CALL CONVI(ICHK,TROZIFTR yMONT ZCHKSM)

WRITE (LURS1INUMS(PAUTCTI )91 =1aMN) 3ICHK(2) ,T1CHK(1)
FORMAT(1HS +4CA2)

MN=O

RETUSN

T‘I\D

INTEGES FUNCTION TAB*2(1IN)

FALFWCHE ABSTLUTE VALUE KCUTINE

INTEGER %2 IN
IF(INWTD)TAE==TIN
IFCIN oCT a0 TAE=TIN

FETURN
TND
INTECER FUNCTICN MASKZX*2 (1IN)
PSEYTE INDUT NUMBER IS SHIFTED LEE)F £ BITS aNO A BRATIK

ADDEC N THE SECCNC EYTE
INTEGESH2 J(2) 1N
CQUTIVALENCE(J(L) oK)

K=
J(2)=1IN
K=K %2 %F£ 464

“dAsSK2=J(2)

FETUSAN
=ND

3%

ASMN03440
ASMQ02a50
ASMNRAAQ
ASMCE479
ASM084a80
ASM0B450
ASM0OASCO
ASMOCB8510
ASMNRBE20
ASM0©530
ASMCS540
ASMORSS50
ASMCBSED
ASMODARS72
ASM0B3580
ASMOARSSO
ASMGBECD
ASMO08510
ASMO3e20
ASM0253C
ASMCBE4C
ASMNAEE0
ASMORGED0
ASMCBETO
ASM08620
ASM0R2K4GC
ASMC3700
ASMO2710
ASMOB726G
ASMOR730
ASMCR740
ASMNDB8750

ASMCBT7SD
ASMCa770
ASMC8720
ASMN37AC
AEM0880°0
ASM0331°0
ASmMgaazc

ASMC3230
ASMC2040
ASUCaaASN
ASMO3BEN
ASMOR27(Q
AsvMa2agn
ASM{RRAGH
ASMCRI2N
ASMARGLN
ASMOBG2N

FEURELET

-



INTEGER FUNCTICN SFax2(1IM)
IMPLICIT INTEGER*2 (&=Z)

o HALFWCREC INPUT IS SKIFTEC FIGHT 2 BITSe ZERCS APPEAR 1IN

& Li

tET- 8B BITS,

INTEGER K

INTEGER=®22 J(2)
FQUIVALENCEC(J(1) ,K)
K=0

J(2)=1IN

K=K /2¢%¢

SE8=J(2)

“ETUSN

END

INTEGER FUNCTICN MASKx%2(1IN)

C BALFWOEC INPUT: RCOUTINE ZEROS LEFT 8 B1lTS

INTEGER%2 J(2)sIN
TQUIVALENCE(J(1) 4K)
K=_C

J(2)=1IN

K=K%2 £&

J{1)=C

wK=K /2S¢

MASK=J(2)
SETURN
END

CLTINE LFMT(IN)
S INPUT LINE WITH LABEL IN COLes 1=0s O0OCO0E N 8=10s%

~RANC AND COMMENT SEPARATED BY 2 SPACESe HELPS USEPR

c &Y ALLCWING FREE=-FQRNM INPUT,

LCGICAL*%1 IN(B0)+K(2),55S5(30)
INTEGES %2 BLKZY 7

INTFECER"%2 L

INTECGEFR 1IBUF(20)sEK/LY Y/
EQUIVALENCE (IBUF(1)+FES(1))e(K(1),eL)
CE 10 121420

IBUF(1)=2K

L=FLK

v=1

K(2)=IN(1)

IFCL+ECSBLK)CGC TO 12
CES(1)=IN(1)

€0 1t 1=2,72

OOR QuAL Ty -34-

ASMO3G40
ASM383950
ASMD3550
ASMCB970
ASMC89580
ASM089%0
ASMC900]0
ASM0G010
ASMQ0SGND20
ASMO0G030
ASM09040
ASMQ09050
ASMZ29060

ASMOGO7C
ASMC30820
ASMCSN0GAO
ASMQS100
ASM0G110
ASM09120
ASMC91320
ASM(0G9140
ASMOS150
ASMQ3160
ASMQC17C
ASM05132

ASY0G130
ASMC9209
ASMCS210
ASMQG22"7
ASMNQ230
ASMOR240
ASM035250
ASMC92€0
ASMCC270
ASM0G227
ASM(QQI29(
ASMQe 300
ASMOS31C
ASMOG 32D
ASMO%3330
ASVMOG34D
ASMCS350




v=1
K(2)=IN(TI)
IF(LLEQBLK)IGO TO 12
11 FESCI)=IN(I)
GO TO <6
12 J=8
N=M+1
TO 13 I=Me72
3]
K(2)=IN(T)
IF(LeN=.BLK)GO TO 14
fEZ CCNTINMUE
€O TC G¢
14 mM=8
CC 1S 1=N,72
NN=1
K(2)=IN(T)
*IF(LeECeBLK)GC TC 1€
CES(M)=IN(TI)
N=M+1
IF(M.CTe72)GO TO SS
15 CONTINUE
GO TC ¢9
16 NAN=NN4+1
C3 17 I=NN,72
N=1
K(2)=IN(I)
IF(LNELBLK)GC TC 18
17 CONTINUE
GCC TC SS9
17 Nv=12
CO 16 I=N,72
cbN=1
KL2)=IN(T)
IF(LsZC.BLKIGO TO 20
FEES(N)I=IN(T)
M=M+1
IF(MeCTe72)G2 TOQ S9
19 CONTINUE
€C TO <S¢
20 N=M+2
C0O 21 I=NN,72
OE B
HK2)=1In(1)
IF(LeNZeRLK)GC TC 22
21 - CONTINUE
GC TC G9
e "0 23 I=N.72
IFIMsCTe72)GC TO 96
: (Y)=IN(I)

0

=S

23 VM=M+1

e CC 10C I=1,72

1€ IN(I)=FES(])
FETURN

“ND

RIGINAL PAGE IS
JF POOR QUALITY]
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ASMNOZ67

ASMC9370
ASM0e389
ASM%93QC
ASMO3a4a0CD
ASMQ0Gal10
ASM0S420
ASM03430
ASM093440
ASM(CG4EN
ASMZ3460
ASMOS470
ASMQGaR"
ASM09499
ASM0Q9S00
ASMOG510
ASMQQe520
ASM0G530

ASM09547)

ASM2GS5S9
ASMD9550
ASMCS570
ASM095890
ASM1332590
AS"MIG600
ASM0O361°2
ASM0O2620

ASM0GHA30
ASMO09640

ASMO9£50
ASMT9660C
ASM0GA70
ASMQQOs37
ASMOIKG0
ASMQO7CO
ASMOG710
ASM0Q720

ASMOSTIO

ASMQOS740

ASMC9750G |

ASMOGTEN
ASMOG770
ASMCO78N
ASM097S0
ASMN9807
ASVMO9R]C
ASM0GA20
ASMOGH3D
£SM0C940Q
ASMQGARC
ASMOGEAD
ASY09A7N
ASM0ORED
ASMOGBS0
ASM0G200

o aam e
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FILE: FPROFILE EXEC A

ECCNTFCL CFF

CP SPCCL PRPCFE CLASS *
EIF EREACFLAG £C 'CONSTLE EGCTH =NOSTK ‘
EREAC ARGS

=NCSTK CP SENCL CONS TO * NCTZEM START

SET QLCYNSG SMSG

CP TERMINAL LINES 132

CP DEFINE T32350 AS 163 CYL 1

ESTACK YES

ESTACK RwL

FORMAT 1S3 C

ACCESS 163 C

CP PURCE RCE CL T

CP SPCCL CCNSQOLE TERM STCE FURGS

ETYPE FEADY: 1-CYL C-DISK CANLINS

€1 €2 €3 €4 €5 &€ €7 ¢£8

EEXIT {

FILE: JASM EXEC 3

ECCATFCL CFF NCMSG

GLOBAL TXTLIZ FCETLIE .
ERASE JOLT FRINTOUT C E
FILEDEF & TEOMINAL

FILEDEF &4 DISK JOLT HEXCCDE C

FILEDEF 11 CISK JCLT CLEAN C1 (FECFM F BLKSIZE &9 LRECL 80)
E1F EINDEX LT 3 £GCTC -NCARC

STATF £1 £2 &2

EIF EFETCCCE NE Q0 EGCTC =FILF

FILEDEF S CISK £1 £2 €3 (RECFM F LRECL 89)

€1F EINCEX EQ 3 EGOTO ~LOAD

EIF £4 EC NCLIST &CCTC =NCLIST /
-LOAR LOACMCC JCLT

STAFT

£EXIT

-NCAFRC £1F EINDEX EG 0 EEXIT

ETF €1 NE TERMINAL BGCTC =NEG

FILEDEF § TERMINAL

£EGOTC =-LCAC

-MS5G ETYPE CCMELETE FILF MAME MOT 3SUFPLIED

EEXTT

~FILE ETYPE FILE €1 £€2 £ NCT FCUND

EEXIT

~NOLIST FILEREF £ DISK JCLT FRINTIUT C

EGOTC -LDAD
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FILES: JEPRS EXEC A

ECCNTECL CFF NOMEG \

STATE JCLT ERINTGUT C \

EIF ERFTCOCE NE O EGRTC =FILE ‘\
ERFGSTACK \
VERIFY CMN € 2% \
LCCATE 7 ENC PASS/ \
LOCATE / ENC PASS/ \
VERIFY OMN 1 S6 \\
ZOME 1 € \
T0F \
CHANGE /=/=/ % x \
CUIT \
EEND

E JCLT PRINTOUT C

EEXIT

-FILE ETYPE JOLT PRINTOULT € NCT =rUND
ESXIT

FILE: MASM EXEC A \\\\
ECCNTRCL OFF NOMSGC %
GLCRAL TXTLIZ FCOTLIE \
ERASE MAINT PR INTQUT C \
FILECEF 6 TSOMINAL

FILFDEF 4 DISK MAINT HEXCOCE C

FILSCEF 11 CISK MAINT CLEAN C

£1Ff SINCEX LT 3 EGOTC =NCARG

STATE €1 £2 & \

GEFE ERETCLCODE NE DEGETC =FILE
EILEDEF S DISK &1 £2 &3

EIF ECINCEX EQ 3 £6OT0 -LOAD
&IF €4 EGC NCLIEST &GCTC =NCOL IS
~-LTAC LCACNCD MAINT

STAET

EEXIT

~NCARPG £IF EINCEX EQ O E£5XIT
EIF €1 NC TESMINAL &£GOTC =-MSG

FILEDEF & TEFMINAL

EGOTC ~LCAC

=MSG E£TYPE CCMFELETE FILE NANE
EEXIT

-FILE ETYPT FILE €1 £2 £3 NCT
EEX1T

~NOLIST FILSOEF & DISK MATNT
EGOTC =LOAD

-38-
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MOTE SUPPLIED

FOUND

ERINTOUT €




FILE: NBUILC EXEC A

ECCNTRCL OFF NOMSG
GLCEAL TXTLIE FCRTLIE ]
ESTACK LIFC NCSCURCE NOMA® \
EXSEC RWLFCFT ASM&s02 ° \
LOAC ASMESCZ (NCMAPR) \
CENMOC MAINT MCDULE C
EJASE MAINT EEINTCOUT C \
FILEDEF € TZEMINAL
FILEREF 4 DISK MAINT HEXCCLE C
FILEDEF 11 CISK MAINT CLEAN C
EIF EINDEX LT 2 £GOTC =NJASG \
STATE €1 £2 £3
EIF EFETCCCE NE O £GCTC =-FILE
FILEDEF 5 DISK £1 £2 &3
EIF EINCEX EC 3 E£GATC =LCAC
EIF €4 EQ NCLIST £GOTC =ACLIST ‘
~LCAC LCACNCC MAINT \
START ~
EEXIT |
|
|
|

< am—

=NCAFCG EIF EINCEX EGC C &EXIT

EIF €1 NE TERMINAL EGCTC =NWMSC

FILECEPF S T CEMINAL

EGCTC =-LCAC

-MSG E&ETYPE COMPLETE FILE NMNAME NOT SUPRLIEC
EEXIT

=FILE ETYPE FIL®E 61 &2 £3 NCT FOUND

E=XIT

«NELIST FILEDEF 6 RISK MAINT PRINTOUT C
EGCTC =LQAC
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