CONTROL DATA CORPORATION « COMPUTER EQUIPMENT GROUP

DIVISION
DOCUMENT cLAss___IMS  CHANGE NO. DATE PAGE NO.
PRODUCT. NAME RUN 2.3 OBJECT LIBRARY
PRODUCT MODEL NO.__€010 : MACHINE SERIES __ LY /L5/6L00 }
DEPT. NO.__b23)Y  PROJECT NO._2MSD5

SUBMITTED , ‘- VIEWED
PROJ. MGR. DATE DEPT.} DIRECTOR - DATE
FINAL APPROVAL
DATE

HAIRMAN DATE ] PPB |

e , ' [] GEN MGR :
] OTHER

(:) Copyright Control Data Corp. 1970

Contained herein are software products
Copyrighted by Control Data Corporation.
Reproduction of the copyright notice must

' appear on all complete or partial copies,

CA 138 REV 10-67

”ne2¢






CONTROL DATA CORPORATION

DIVISION o2
o DOCUMENT CLASS____IMS PAGE NO. i
"~ PRODUCT NAME RN 2.3 - ORJIECT LIBRARY , o
‘PRODUCTMODELNO. CO10 * 2.3 MACMNESENES__niMQUELuﬂxML""_
INDEX

1. Introduction
A. Definition of terms
B. Concepts
C. Routine SYSTEM
II, Input-Output
A. Introduction to I/O
B. Use of the FET by FORTRAN
C. Description of routine S:0$

D. Detailed documentation on the I/0 routines:

| o | D1 BACKSP
D2 BUFFEL
D3 BUFFEO
D4 ENDFIL
D5 GETBA
D6 IFENDF
D7 INPUTB
D8 INPUTC
D9 INPUIN
D10 INPUTS
D11 TOCHEC
o | D12 TOCHEK
— D13 LENGTH

D14 OUTPTB

CA 138-1 REV 10-67



CONTROL DATA CORPORATION

DIVISION

DOCUMENT CLASS _

IMS

PRODUCT NAME _

ii

PAGE NO.

PRODUCT MODEL NO.

ITI.

A.

CA 138-1 REV 10-67

" RUN 2/3 - OBIECT LIBRARY
CO10 * 2.3 |

D15 OUTPTC
D16 OUTPTN
D17 OUTPTS
D18 REWINM
D19 XRCL

D20 KRAKER
D21 KODER

Utility Routines

Description of each routine

Al ACGOER
A2 DISPLA
A3 DUMP
Ab DVCHK
A5 LEGVAR
A6 LOCF

A7 OVERLAY
A8 OVERFL
A9 PAUSE
A10 REMARK
All SCOPEZB
Al2 SECOND
Al3 SEGMENT
Al4 SLITE

MACHINE SERIES

64/65/6600

O



DIVISION

CONTROL DATA CORPORATION ‘ 7{

0 DOCUMENT CLAsS___ IMS ' PAGE NO. iii
PRODUCT NAME . RUN ’)./'2 - ORJECT I1.IBRARY : ‘ :
PRODUCT MODEL NO.__C0O10 * 2.3 MACHINE SERIES_64/65/6600

Al5 . SLITET
Al6  SSWITCH
Al7 START
Al8 TIME

IV. Mathematical Library

A. Library Functions

Al ALNLOG
A2 ASINCOS
A3 ATAN
Ad4 ATAN?
o AS CABS
A6 CBAIEX
A7 CCDS
A8 CEXP
A9 CLOG
Al0 CSIN
All CSQRT
Al2 DABS
A13 DATAN
Al4 DBADEX
Al5 DBAIEX
® Al6 DBLE

Al7 DEXP

CA 138-1 REV 10-67



CONTROL DATA CORPORATION

DOCUMENT CLASS
PRODUCT NAME .

PRODUCT MODEL NO.

— DIVISION

RN 7.3 - OBJECT LIBRARY PAGE No.— 7
CO10 * 2.3 - . MACHINE sEries _64/65/6600

Al8 DLNLOG

Al9 DMOD

A20 DSIGN

A21 DSINCOS

A22 DSQRT

A23 EXP

A24 IBAIEX

A25 IDINT

A26 RANF

A27 RBAIEX

A28 RBAREX

A29 SINCOS

A30 SNGL

A3l SQRT

A32 TAN

A33 TANH

Appendix A - Flow Charts

CA 138-1 REV 10-67

A-Cl
A-C2

A-D2

" A-D3

A-D4
A-D5

A-D6

SYSTEM
SIOS

BUFFEI
BUFFEO
ENDFIL

GETBA

IFENDF

0



0 .

CONTROL DATA CORPORATION

DOCUMENT CLASS
PRODUCT NAME

IMS

RUN 2,3 - OBJECT LIBRARY

DIVISION

PAGE NO. v

PRODUCT MODEL NO.

Appendix A - Flow Charts

CA 138-1 REV 10-67

A-A1
A-A2
A-A3
A-A4
A-AS
A-A6
A-A7
A-A8
A-A9
A-A10
A-All

[ =-A12

ACGOER
DISPLA
DUMP
DVCHK
LEGVAR
LOCF
OVERLAY
OVERFL
PAUSE
REMARK
SCOPE 2B

SECOND

—COL0 * 2.3 MACHINE SERIES 6476576600
A-D7  INPUTB
A-DLO  INPUTS
A-DI1  IOCHEC

A-D12  IOCHEK
A-D13  LENGTH
A-D14  OUTPTB
A-D17  OUTPTS
A-D18  REWINM
A-DI9  XRCL
A-D20  KRAKER
A-D2L  KODER



CONTROL DATA CORPORATION

DIVISION

PRGOLET NANE 1111{141% 7.3 = OBJECT LIBRARY  PAGENO. = ,
PRODUCT MODEL No. €010 * 2.3 ’ MACHINE SERIES__64/65/6600 ‘

A-Al3 SEGMENT

A-Al4 SLITE

A-AlS5 SLITET

A-Al6 SSWTCH

A-Al7 START

A-A18 TIME

CA 138-1 REV 10-67

U



c

DOCUMENT CLASS IMS

CONTROL DATA CORPORATION ' y
' DIVISION

PAGE NO. I-A-1

PRODUCT NAME RUN 2.3 - OBJECT LIBRARY ‘

PRODUCT MODEL NO.__CO10 * 2.3

1.

MACHINE SERIES___64/65/6600

Introduction

This IMS is organized into three basic sections. Section II deals
with routines that are involved with the I/0 of the system,
Section III deals with the utility routines available in the
system, while Section IV covers some of the mathematical routines.

The IMS assumes that the reader has a working knowledge of FORTRAN
and knows the general form of the statements involved. For in-
stance, in considering a statement such as PRINT n, L, it is
assumed that the reader is familiar with the meanings normally
attached to "n" and "L",

A, Definition of Terms

The following table contains terms and abbreviations freely
used in the IMS that the reader may not be familiar with:

ABBREVIATIONS
ADDR = address
A/N = alphanumeric
BA = buffer argument (first word address of FET)
BS = buffer status
C/R = character/record
CTR = counter
C/W = character/word
EOF = end~of-file
EOI = end-of-information

EOR = end-of-record
FET = File Environment Table
FN = file number

FWA = first word address

1/0 = Input/6utput

CA 138-1 REV 10-67
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LOG = logical

LWA = last woi:'d addre'ss_

O/L = overlay

OP = operation

PRU = physical record unit

PTR = pointer |

RA = reference address

RC = record count

RCL = recall

RJ = return

0
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Location one - RA+Ll is the way of communicating with the
operating system.

Periodic recall - normal recall in which the central pro-
cessor is relinquished only until the next time around
the monitor loop.

Automatic recall - recall in which the central processor
is relinquished until bit O in a specified location is
set to 1, indicating the completion of some peripheral
proc§ssor activity (eg. an input/output operation on a
file).

FET - the FET area, especially words 5 and 14 which con-
tain the record count and end-of-file flag, are widely
used.

Read ahead - the FORTRAN I/O system will read ahead on

the binary and coded files in an attempt to make the I/O
more efficient. - This read ahead mgkes the backspacing
of files involved.

Execution File Name Handling - SYSTEM (Q8NTRY) places in
RA+2, and the locations immediately following, the file
names from the FORTRAN PROGRAM card. The name of the
file is left justified and the file's FET address is
right justified in the word. (Thus the declared file
names replace any actual file names at execution time in
the RA area.)

The logical file name (LFN) which appears in the first
word of the FET is determined in one of the three
following ways:

CASE 1: If no actual paraﬁeters are specified,
the LFN will be the file name from the
PROGRAM card.

E

RUN(S)

LGO.. |

PROGRAM TESTL (INPUT, OUTPUT, TAPEl, TAPE2)

- Example
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Before  SYSTEM (Q8NTRY)
-RA+2 000 ——— 000
000 ————— 000
After _
_ o LFN in FET
RA+2 INPUT——FET address INPUT

OUTPUT FET address OUTPUT

TAPE]l—————FET address TAPE1

TAPE2————FET address TAPE2

CASE 2: If actual parameters are specified, the

LFN will be that specified by the

corresponding actual parameter, or the

file name from the PROGRAM card if no
actual parameter was specified.

Note: It must be recognized that a
one-to-one correspondence
exists between the actual
parameters and the file names
found on the PROGRAM card.

Example: ;
RUN(S)
LGO(, ,DATA ,ANSW)

H

PROGRAM TEST2(INPUT, OUTPUT, TAPEl, TAPE2,
TAPE3=TAPE1)

Before

RA+2  000————000

000———000

DATA——000

ANSW——000

After
LFN in FET
RA+2 INPUT FET address INPUT

OUTPUT——FET address OUTPUT

TAPEL FET address DATA

TAPE2———FET address ANSW

TAPE3 FET address of Uses TAPEl1l FET

O
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CASE 3:

Example:

Before

RA+2

After

RA+2

64/65 /6600

An equivalenced file name from the PROGRAM
card will ignore an actual parameter. The
LFN will be that of the file to the right
of the equivalence and no new FET will be

created.

:
RUN(S)
LGO(, ,DATA ,ANSW)

PROGRAM TEST3(INPUT,OUTPUT,TAPE1=0UTPUT,
TAPE2,TAPE3)

000—000
000————000
DATA—000
ANSW———000

. LFN in FET
INPUT FET address INPUT
OUTPUT——FET address OUTPUT
TAPEL FET address of OUTPUT Uses OUTPUT

FET

TAPE 2 FET address ANSW
TAPE3———FET address TAPE3
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C. Routine SYSTEM

1.0

1.1
2.0
2.1

2.1.1

2.2

2.2.1
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General Information

System is a multiple entry routine which handles
program initialization, error tracing, diagnostic
printing, termination of output buffers, and
transfers to specified non-standard error
procedures.

Approximate length: 1055B

Entry Points

Q8NTRY - Initializes I/O buffer parameters
Calling Sequence and Returns

Entered by doing an RJ to Q8NTRY with the follow- A
ing conditions: &up

A0 = execution field length

Bl - address of first word of program

B2 = address of word containing length
of main program, less buffers

B2+1l= address of USASI switch

RA+2= L0O0---0 1f a line count had been
specified on the users RUN card or
the first file name.

RA+3= Line count if a line limit has been
specified on the next file name.

RA+64=Number of file names.

li

Upon exit, the I/O buffers will have been
initiaglized. See pages 2 and 3 of the General
Concepts section for a thorough explanatlon
and examples.

END - terminates all output buffers, prints the
error summary, transfers control to the
calling overlay if in overlay mode and
not in (0,0) overlay, or, in any otker
case, exits to monitor. (:)

Calling Sequence and Returns

Entered by doing an RJ to END,
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2.3 EXIT - enters EXIT in the dayfile and begins END
processing.
2.3.1 Calling Sequence and Returns
Entered by doing an RJ to EXIT.
2.4 'STOP - enters STOP in the dayfile and begins END
processing.
2.4.1 Calling Sequence and Returns
Entered by doing an RJ to STOP, where
X7 = the message following STOP on the
FORTRAN source statement, or blanks
if none.
2.5 ABNORML - Recovery from fatal error changed‘to
non-fatal.
2.5.1 Calling Sequence and Returns
This routine gains control from an execution
time routine when an error has been assembled
as fatal and during the processing of the job
was changed to non-fatal with non-standard
error recovery. An agbonormal termination is
given.
An RJ to SYSTEM must have been done just prior
to executing an RJ to ABNORML.
2.6 SYSTEMC - changes entry in SYSTEM'S error
table according to the arguments
passed.
2.6.1 Calling Sequence and Returns

- Entry Bl

Entered by doing an RJ to SYSTEMC or by
calling SYSTEM from a FORTRAN program, via a
special entry point, SYSTEMP,

Address of error number
Beginning address of
parameter list

B2
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First = Fatal (non-zero)/non-fatal (0)
Second = Print frequency (8 bits)
Third = Print frequency increment
' (8 bits)
Fourth = Print limit (12 bits)
Fifth = Non-standard recovery
address
Sixth = Maximum traceback for any
| error

If any parameter in list is negative, then its
value is not altered.

SYSTEMP - Adjusts arguments for use in non-
standard recovery, then transfers to
SYSTEM. for error processing.

Calling Sequence and Returns

Entered by doing an RJ to SYSTEMP, or CALL :

SYSTEMP with eight parameters from a FORTRAN O
program. (For a description of FORTRAN

utilitzation of SYSTEMP, see Appendix J,

FORTRAN Reference Manual.)

Entry BI1-B6 either dummy parameters, or
arguments of calling routine
X1 = address of error number

X2 message address

I

SYSTEM - Error tracing, diagnostic printing,
termination’of output buffers.

Calling Sequence and Returns
Entered by doing an RJ to SYSTEM.

Entry X1 = error number
X2 = address of diagnostic message

Special Entry Conditions

X1 = -1 SYSTEM call from routine
END; all normal buffer 0
closeout procedures are to i
be performed.
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X1 = 0 SYSTEM call from routine
ABNORML; perform minimal
buffer closeout procedures.

When through processing, SYSTEM either transfers
to a specified non-standard error recovery

- address, aborts the job, or returns to the cal-

ling routine, depending on the type of error
being processed.

Diagnostics
Fatal to execution
"Output line limit exceeded,” error number 84,
will be given and execution of the program
halted if the line limit is exceeded.

"Job will be aborted by Q8NTRY if the SCOPE 2
common block is too small to hold the files
assigned to it., '

External Routines
ADVIN,

Calling Sequence and Returns

A RJ to ADVIN is made with

X1 = address of first word of
FET of the file

ADVIN advances the IN pointer by 1.
INITL,
Calling Sequence and Returns

A RJ to INITL. is made with the following
registers set:

Entry B2 = address of first word of FET

; : of the file, or the complement
of either the file name or
logical tape number.
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Exit B2

X6 open parameter
X7 = read/write parameter

.address of first word of FET

of the file, or unchanged if
file not found.

X5 = code and status

X6 = CIO control word

B5 =1 ; ,

B6 = -1 if an uncleared EOF on a
read request

B6 = -2 if an attempted read after
write

CIOl.

Calling Sequence and Returns

Entry B6 = return address
X1 = address of first word of FET
X2 function code for CIO

]

OPEN, - opens files
Calling Sequence and Returns

This routine is entered by doing an RJ to OPEN
with X1 set to the address of the first word
of the FET of the associated file and X2 set
to the function code for the desired call to
OPE.

Upon exit, the file will have been opened in
the manner determined by the function code.

SIO.
Calling Sequence and Returns

This is the entry point for read/write process-
ing. It is entered by doing an RJ to SIO with
X1 set to the address of the first word of the
FET associated with the file, SIO.CTL control
word with bit 2 =0 for a read request and =1
for a write request, and B registers set accord-
ing to the following criteria:

COl0 * 2.3 ___ MACHINE SERIES__64/65/6600 .
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B7=0 This is a formatted I/0
: request

For a formatted read request,
the 150 character DAT. buffer
"will be utilized, with blank
fill, replacing any zero bytes
with blanks.

For a formatted write request
Bl cont ains the number of
characters to be written from
the DAT. buffer, starting at
DAT,, through DAT. + Bl-1.
Characters are expected in Rl
format; i.e. right-adjusted,
one character per word, with
zero fill.

B7#0 This is an unformatted I/0
- request

Bl =0 INPUTB/OUTPUTB initial-

ization

B1>0 unformatted read/wrlte
request, Bl contains
the number of words to
be transferred

B1< 0 INPUTB/OUTPUTB termina-
tion

" Upon exit data will have been transferred be-

tween the area defined and the buffer, operat-
ing system calls will have been made as re-
quired, and IN and QUT will have been updated.

-Also X4 will have been set as follows:

X4 = 0 EOR
X4 < 0 EOF
X4 > 0 else

SIO.END - Write an end-of- file indication on a

file

Calling Sequence and Returns
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This routine is entered by executlng an RJ to
SIO.END with XI set to the address of the first
word of the FET of the file to be accessed.
Any remaining data in the buffer is written to
the file and then an end-of-file indication is
appended to the file.

5.0 Structure

5.1 Q8NTRY - the initialization routine for program
buffers. If initiglization is not necessary,
control is returned to the calling routine,
otherwise RA+2 is checked to see whether or not
it contains a line count flag. If it does, the
line count is converted from BCD to octal and
stored, the number of files decremented by two
and the remaining files are moved up two cells
in the users RA area. The buffers and their
associated FET'S are then set up. If the FET is
in the SCOPE2 common block, a buffer area is set
aside at the LWA+l of the program. The FET is ﬁiﬁ
kept in the common block and not intimately N
associated with the buffer. If the FET does not
reside in the SCOPE2 Common block, the FWA of
the FET is set to the FWA of the buffer and the
FWA of the buffer changed to LWA+l of the FET.
Files are checked to see whether they have been
equivalenced or whether an execution time file
name has been denoted. {See section 1-B General
Concepts' for explanation of equivalenced file
handling). Q8NTRY expects to find the file
name in the upper 42 bits of the RA word and
either the buffer length or the ordinal of the
File to which the present File is to be
equivalenced. The next FET is set up at the
FWA+17 of the last FET. If the FET is not in the
SCOPE2 Common block, the FWA of the next FET is
moved to the LWA-17 of the previous buffer. When
all Files have been initialized, control is
returned to the calling program.

5.2 END - traces back until it finds the main program,
then fetches the program name and stores it with
the format END NAME and calls MSG to write this O

message in the dayfile. It next makes a special
call to SYSTEM to close all output buffers. On

return, it issues an ENDRUN call to stop the program.

CA 138-1 REV 10-67
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EXIT - places EXIT message in the dayfile then
transfers control to the SYSTEM call routine
on END. ‘

STOP - places STOP + message into the dayfile
then transfers control to the SYSTEM call
routine of END. ‘

ABNORML - Fetches and stores last encountered
error number and stores in display code
"DETECTED BY (Program Name)". Jumps to
SYSTEM to abort job.

SYSTEMC - changes the structure of the error
table entry to fit user specifications. The
actual structure of the error table entry is
revised and the new structure placed back
into the error table.

SYSTEMP - user callable routine to change the
number and message of an error diagnostic.

SYSTEM - handles all diagnostic printing and °
traceback for FORTRAN object time routines.
Upon entry Bl, B2, B3, B7 and A0 are saved.
Checks to see that output buffer has been
specified and whether or not a special call
has been issued from END or INPUTC. For
special call from END, the error summary is
printed output buffers closed and the job
terminated. On special call from INPUTC,

the line of error occurance is printed out

- prior to error diagnostic and traceback in-

formation. Otherwise, the specified error
table entry is fetched and the diagnostic
printed. If a non-standard recovery address
has been specified, control is transferred to
the specified user SUBPROGRAM. 1f an error
number which is out of range has been
specified it is given the number of the last
entry on the error table.



CONTROL DATA CORPORATION 02/

DIVISION
DOCUMENT CLASS IMS PAGE NO._IT-A-1
PRODUCT NAME RIIN 2.3 - OBJECT LIBRARY '

PRODUCT MODEL NO._C010 * 2.3 MACHINE SERIES—64/65/6600.

II. Input/Output

A.

Introduction to I/O

Upon encountering an input or output statement, the compiler
generates a calling sequence for use by the execution time
subroutines. There is no format cracking done during com-

| pilation, so all format diagnostics are produced during ex-

ecution. Each particular set of 1/0 statement, i.e., READ,
WRITE, ENCODE, BUFFER IN, etc., use an individual execution
time subroutine. These subroutines do their own processing
within themselves and depend only on the generalized routine
SI0$ for the I/0. All information necessary for the com-
pletion of the task is generated by the compiler and passed
to the execution time routine with successive calls.

In order for a central memory program to communicate with
an externgl file, most information entering or leaving the
program must pass through a buffer. For every I/0 file,

. whether it be standard input or output, scratch tape, or

data tape, used by the FORTRAN program, a declaration of the
file name must be made on the PROGRAM card. Each file name
causes a buffer with a minimum length of 1022 words or nor-
mally 2022 words to be reserved for its use. The execution
time subroutines use the SIO$ routine to communicate with the
system CIO (Circular Input/Output) for the physical transfer

of data.

The compiler has I/0 statement processors which decide from
the form of statement which execution time routines are to be
called. If a format statement is required, then the address
of it must be available during execution. Since most 1/0

has to pass through a buffer, the address of this buffer must
also be known. This information is compiled and sent to the
subroutine in one entry. The I/0 list is processed and one
entry is made for each array or data item. It is during
these entries that the format statement is cracked. A final
entry is made to signal the end of the list.

The coded input statements (READ n, L; READ (i, n) L; READ
INPUT TAPE i, n, L) call INPUTC. The file specified by "i"
is read and the data "L" returns to the program according

" to the format ™a". During compilation, the address of the

format statement is set into B3 to be passed to the subrou-
tine. The address of a variable format is retrieved by
assigning a variable tag to the format statement; thereby

CA 138-1 REV 10-87
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fetching the proper address during execution.

Binary data may be read by READ (i) L or READ TAPE i, L.
During execution, INPUTB is referenced to read file min
and insert the data in "L". No special word count is.
reserved in the data itself. Binary data may be written
on a file by WRITE (i) L or WRITE TAPE i, L. Either of
these statements requests OUTPTB to transfer the informa-
tion from "L" to file "i", The number of words written by
these statements must be greater or equal to the number of
words read by the corresponding READ statement.

OUTPTC is the execution time subroutine called to write
coded data on a file. The statements PRINT n, L; PUNCH

n, L WRITE (i, n) L; or WRITE OUTPUT TAPE i, n, L will
all cause OUTPTC to be referenced. As with coded input,
the format is cracked during execution. There is little
difference between the procedure of format cracking used by
OUTPTC and INPUTC.

‘E’ ENCODE and DECODE statements are also available. Storage
manipulation to transfer data under gz specific FORMAT state- *
ment is all that is involved so no physical data file is
referenced. Therefore, the list processor used by READ/WRITE
compiles a calling sequence to the execution time subroutines
OUTPTS and INPUTS. These subroutines work on the same format
cracking scheme as OJTPTC and INPUTC.

All the aforementioned statemen-s result in the I/0 being
accomplished by the execution time subroutines before control
is returned to the central program. Therefore, the data is
immediately available to the programmer after an I/0 state-
ment has been processed. However, the user may choose to
buffer his own I/0 in which case the BUFFER IN and BUFFER OUT
statements are avagilgble. BUFFEI and BUFFEO (execution time
subroutines) are called, respectively, to initiate the trans-
fer of data via CIO. Control is returned to the central pro-
gram as soon as SIO$ has requested CIO to initiate the file
action. Any block of data, up to normal central memory
restrictions, will be handled by these statements. Before
using the data the user must check the status of the
buffered unit by an IF (UNIT, i). This statement compiles
a calling sequence to IOCHEK which is the execution time

. routine used for checking the status and actually complet-

+ ing the buffer in process.

CA 138-1 REV 10-67
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The execution time subroutines receive all addresses from
the program via index registers. A calling sequence is
contructed by ‘the compiler for each statement. Listed on

the following pages are the calling sequences used during
execution. :
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RUN I/0 Calling Sequences

READ, WRITE, PRINT, PUNCH Bl
First entry B2
B3
RJ
Intermediate Bl
entries
B2
RJ
Final entry Bl
RJ
ENCODE, DECODE
First entry Bl
B3
B4
RJ
Intermediate Bl
entries
B2
RJ

CA 138-1 REV 10-67

=0

= address of FET or complimented
address of variable tape number.

= address of format statement or
complemented address of variable
format number (for coded only,
B3 is not set for binary).
INPUTB/INPUTC/OUTPTB/OUTPTC

= address of data item or begin-
ning address of array.

= array length (# of words) or 1.
INPUTB /INPUTC /OUTPTB /OUTPTC
= -1

INPUTB/ INPUTC/ OUTPTB/ OUTPTC

= address of packed data.

= address of format statement or
complemented address of
variagble format.

= character length or complemented
address of variable character
length.
INPUTS /OUTPTS

= address of data item or begin-
ning address of array.

= afray length (# of words) or 1.

INPUTS /OUTPTS
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Final entry BlL = -1

RJ  INPUTS/OJUTPTS
BUFFER IN, BUFFER OUT
First entry ‘Bl = mode constant
B2 = address of buffer parameter

list or complemented address
of variable tape number.

Second entry B7 = address of first word of
 data block

Third entry B7 = address of last word of
' data block

RJ  BUFFEI/BUFFEO
NAMELIST
(single entry) Bl = address of NAMELIST information

B2 = address of FET or complemented
address of variable tape number.

RJ  INPUTN/OUTPIN

CA 138-1 REV 10-87
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Finalkentry Bl ,.-1
RJ INPUTS /OUTPTS
BUFFER IN, BUFFER OUT
(single entry) Bl = mode, or complemented address if

NAMELIST

(single entry)

CA 138-1 REV 10-67

B2

B3

B4

Bl

B2 -

variable mode.

address of FET or complemented
address of wvariagble tape number.

Fwa of data block.
lwa of data block, or complemented
lwa of data block if type double

or complex,

BUFFEI /BUFFEO

address of NAMELIST information

address of FET or complemented
address of variable tape number.

INPUTN/OUTPTN
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PAGE NO.__ II-A=-7 . :

of source statement:
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FORTRAN SOURCE

STATEMENT
1. READ (u) I
2. WRITE (u) I
3. READ (u,n) I
READ n,1
-4.v WRITE (u,n) I
~ PRINT n,1
PUNCH n,1
5. DECODE (c,n,v) I
6. ENCODE (c,n,v) I
7. BUFFER IN
8. BUFFER OUT
9. IF (UNIT,i)
10. IF (IOCHECK,i)
11. ENDFILE i
12. IF (ENDFILE,i)
IF (EOF,1i)
'13. BACKSPACE i
14. REWIND i

MACHINE SERIES. '64/65-/660,0 '

NAME OF OBJECT TIME
ROUTINE REFERENCED

INPUTB
OUTPTB

INPUTC

OUTPTC

INPUTS

OUTPTS
BUFFEIL

BUFFEO
TOCHEK
TOCHEC
ENDFIL

IFENDF
IFENDF

BACKSP

REWINM

e

WY

G
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B.
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'Use of File Environment Table (FET) and associated

symbols by FORTRAN

Symbol - Word Use
FET.BA 1 As described for SCOPE system,

i.e., no speciagl fields.

FET.FIR -2 FIRST pointer and Device Type
Indication (user error process-
ing bits, and length of FET are
‘also contained in this word.)

" FET.IN 3 IN pointer
FET.OUT 4 OUT pointer
FET.LIM 5 LIMIT pointer (PRU size and the

number of PRUS per record block
are also contained in this word.)

FET.LCNT 6- The number of user logical records
from the beginning of the file to
the current position of the file.

FET .MLRS 7 Maximum size logical record in-
formation (applicable to S- and
L-style tapes only.)

FET.BINB 8  Minus zero, if this file is to be
BINARY BLOCKED: it may also con-
tain the line limit for the file

OUTPUT.
FET.PARI 9 Negative if a parity error has
' been encountered while reading.
10-13 Used as described for SCOPE
system.
FET .WDS 14 a) BUFFER IN - word 14 contains
35 17 0
-1 FWA IWA+1
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Symbol Word ~ Use

where FWA and LWA are the

parameters specified in the

BUFFER IN statement. -
FET.WDS 14  b) BUFFER OUT - word 14 contains

35 17 0

o+

FWA LIMIT

where FIRST and LIMIT are the
original FIRST and LIMIT for
this file. These are the
values restored in word 2 and
word 5 by IOCHEK when the
BUFFER OUT is completed.

N

c) Lower 18 bits is set equal to >

the number of words read by a
BUFFER IN statement. This is
set by SIO$ (through IOCHEK) -
upon completing a BUFFER IN
request.

FET.EOF 15 a) The file is a buffered file if
' bit 0 and bit 59 are not the
same. The "BUFFER I/O" flag
is set by BUFFEI,and BUFFEO.

b) Independently of a), if word
1520, the last operation on
this file read an EOF. If
word 1520, no EOF was read.

- This flag, not the buffer
status, is used to detect
trying to read past an
uncleared EOF. BUFFER I/O
makes no use of this tlag.

FET.LMAX 16 Output file line limit. This is
present by the compiler from a
parameter on the RUN cgrd. At (;W‘
execution time OUTPTC decrements
this value; if it reaches zero an

CA 138-1 REV 10-687
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Symbol Word : Use

error is indicated and the job is
aborted. (RUN only).

FET.TRIG 17 Bits 29-0 (right justified) con-
' tains the initiate I/0 TRIGGER

value. Bits 59-30 (right
justified) contains the buffer
length - TRIGGER value. The
TRIGGER value is used by SIO$ to
determine the point at which to
initiate another I/0 call. The
TRIGGER value is the maximum of
(1 PRU, "TRIGGER" percent of
buffer size) "TRIGGER" is an
assembly parameter in SIO$ with
initiagl definition of:

TRIGGER MICRO 1,0,/25/

CA 138-1 REV 10-67
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C. Deséription of Routine SIO$

1.0

1.1
2.0

2.1

2.2

General Information

The function of this routine is to perform various
I1/0 operations for the other FORTRAN object time
routines. It contains a collection of I/0O functions
that are used by the FORTRAN object I/O library. -

It was written to provide:

a) centralized I/0 communications with the
operating system

b) centralized responsibility for the management
of buffers

c) a centralized location for file positioning

Approzimate length:’ 1100B

Entry Points

DAT. - character string buffer - a data entry
DAT. 1is a 150 word character string buffer used
by the routines which do coded I/O. It holds

one, right-justified character per word.

INITL. - this routine accomplishes file related
initialization for FORTRAN input/output routines.

2.2.1 Calling Sequence and Returns

RJ INITL. ' with the following registers set:

B2 - address of the first word of
the file environment table
for the file to be referenced

or :
the complement of the address
of the word containing the
logical unit designation for
the file to be referenced.

X6 - open parameter. to be used
if the file must be opened.

N
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X7 - nominal CIO request (i.e.
READ or WRITE with the
correct mode included).

Upon exit, file related initiglization for FORTRAN
I/0 routines will have been accomplished if B2 and
B6 are positive. The file will be correctly

positioned, the control word SIO.CTL will be

correctly set up for the read/write request, and

' the file will be opened, if necessary. Error

conditions are as follows:

B2 < 0 -- FET not found
B6 = -1 uncleared EOF ,
B6 = -2 read request follows write on file

SIo.
Calling Sequence and Returns

This is the entry point for read/write processing.
It is entered by doing an RJ to SIP. with X1 set

to the address of the first word of the FET
associagted with the file, SIO.CTL control word with

'bit 2 =0 for a read request and =1 for a write re-
~quest, and B registers set according to the follow-

ing criteria:
B7 =0 This is a formatted I/0 request

For a formatted read request, the
150 character DAT. buffer will be
utilized, with blank £ill, replac-
ing any zero bytes with blanks.

For a formatted write request Bl
contains the number of characters

to be written from the DAT. buffer,
starting at DAT., through DAT. +
Bl-1. Characters are expected in Rl
format; i.e. right-adjusted, one
character per word, with zero fill.
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B7 #0 This is an unformatted I/0 request

Bl=0 INPUTB/OUTPUTB initialization

Bl>0 unformatted read/write request,
Bl contains the number of words
to be transferred '

Bl< 0 INPUTB/OUTPUTB termination

Upon ex1t data will have been transferred between
the area defined and the buffer, operating system
calls will have been made as required, and IN and
OUT will have been updated. Also X4 will have
been set as follows: v

X4 = 0 EOR (end of SCOPE - logical - record)
X4 >0 EOF (end of file)
X4&L 0 else

SIO.END - Write an end-of-file indication on a file
Calling Sequence and Returns

'This routine is entered by executlng an Ro bvn
SIO.END with X1 set to the address of the first
word of the FET of the file to be accessed. Any
remaining data in the buffer is written to the
file and then an end-of-file indication is
appended to the file. ‘

OPEN. - opens files
Calling Sequence and Returns

This‘routinekis,entered,by doing an RJ to OPEN.
with X1 set to the address of the first word of
the FET of the associated file and X2 set to the

function code for the desired call to open the
file.

 Upon exit, the file will have been opened in the

- manner determined by the function code.

2.6

CA 138-1 REV 10-67

FIZBAK. - positions file when backspacing
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2.6.1

2.7

O 2.7.1

2.8’ )

2.8.1

2.9

2.19.1
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Calling Sequence and Returns

This area is entered by doing an'RJ to FIZBAK.
with X1 set to the address of the fiist word of

- the FET associated with the file. This routine

1s used when a backspace or a write after a
read is to be performed. It backspaces the
file to the current PRU, reads the PRU into the
buffer starting at FIRST, leagves OUT pointing
to the logically next coded record and IN point-
ing to the last word +1 of the PRU, and legves
the file positioned physically following the
PRU. All operations are done with recall so
they will be done on return. Upon exit B6 will
have been set to one if the current FRU is an
end-of-file, otherwise B6 will have been set to
zero.

POSFIL. - positions file to before PRU
Calling Sequence and Returns

This area is entered by doing an RJ to POSFIL.
with X1 set to the first word of the FET
associated with the file. POSFIL. repositions
the file like FIZBAK., except upon exit the
file is positioned physically before the cur-
rent PRU, and IN and OUT gre interchanged.

BKSPRU. - backspaces one PRU

Calling Sequence and Returns

This area is entered by doing an RJ to BKSPRU.
with X1 set to the address of the first word of
the FET associated with the file. Upon exit
the file will have been backspaced one PRU (and
recall will have been used), '

RDPRU. - reads one PRU

Calling Sequence and Returns

RJ  RDPRU. with the following régisters set:

X1 - address of the first word of FET
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This routine will read the next PHYSICAL RECORD UNIT
on the file specified by the contents of register
The read is accomplished by setting the buffer empty
and with room only for one PRU (determined by the PRU
size placed in the FET in word FET.LIM).

The following registers are destroyed:
 BS, |
X0, X2, X3, X4, X5, X6, X7
A2, A3, A5, and A6
2.10 FIZBA. - reposition file after current PRU.

2.10.1 Calling Sequence and Returns

(B5) =1
(B7) = additional number of words to backspace
- RJ FIZBA

(X1) FET address
Return

(B7) = 0 if current PRU is not EOF
(B7) # 0 if current PRU is EOF

Function: reposition file and backspace the number of
- words specified in B7.

1f B7 = 0 upon entry, this routine is identical to
FIZBAK. except that the file must be recorded as one
scope logical record. :
2.11  POSFI.
| 2.11.1‘Calling Sequence and Returns

B5 = 1 (X1) = FET address
RJ POSFI.

Return

B7 = 0 current PRU is not EOF
B7 # 0 current PRU is EOF . . ‘:)

Function: identical to POSFIL.

CA 138-1 REV 10-67
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- 2.12  CIOL. - this is the CIO communication routine.

2.12.1 Calling Sequence and Returns
Jump to CIOl. with the following registers set:

X1 - addrgss of first word of FET
X2 - CIO function (referred to as F)
B6 - return address after calling CIO

If F is zero then the routine RCL will be caglled.
In this case if F is negative (i.e. F =-0), then
an atuomatic recall on the address in register X1
will be issued.

When F is non-zero and positive, a normal CIO call
will be issued and control will be returned to the
user as soon as the call has been placed. If F is
non-zero and negative then an automatic recall cgll
of CIO will be placed and control will be returned to
the caller when the function (the complement of F)
has been completed. ,

Registers destroyed: X5, X6, X7
X5, A6, A7

2.13 RCL1.- This is a central processor recall routine.

2.13.1 Calling Sequence and Returns

7

Jump to RCL1. with the following registers set:

X1 - (necessary only if X2 is negative)
"~ address for which to issue an
_ automatic recagll
X2 - recall type indicator (if positive
then normal recall, else automatic
recall)
- B6 - address to return control to after
the recall has been satisfied.

Registers destroyed: X5, X6
X5, Ab

2.14 MVWDS. - this is a general move-words routine

CA 1381 REV 10-87
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Calling Sequence and Returns

RJ MVWDS. with the following registers set:

B2 - count of words to be moved

B5 -1 ‘ '

B7 - destination address for block
X2 - origin address of block

Return will be made after the block of COUNT words
has been moved. Upon exit the following registers
will be defined:

A5 - address of last location loaded
from :

A7 - address of last location stored
into. ‘

X6 - contents of register A3

Registers destroyed:v B4 ffﬁ
- A4, A5, A6, A7 4
A4, X5, X6, X7

ADVIN. - advance IN pointer

7

Calling Sequence and Returns

This routine is entered by doing an RJ to ADVIN.
with X1 set to the address of the first word of

the FET of the associated file. ADVIN. advances
IN by 1. Registers destroyed are: A2, A5, A6,

X2, X5, X6, Bl and B2.

S10.CTL - SIO. control word
This is a data entry whose format is set up by INITL.
The input/output control word SIO.CTL is set up:
a. If the file does not reside on a one-half
~ inch magnetic tagpe then SIO.CTL is -
VFD 6/0,36/0,18/C10.CODE
b. If the file does reside on one-half inch (WP

magnetic tape then SIO.CTL is -
VFD 6/DEVICE,36/0,18/CI0.CODE
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- Where DEVICE is tagken from bits 48-53 of word

2 of the file environment tgble..

The value of

DEVICE carries the following information:

DEVICE = SSLLDD (Base 2)

STYLE S8S = 00

ol -

10
11
00
01
10
11
DENSITY DD = 00

01

10

11

LABELS LL

Scope Internal Tape
X-tape

X-tape

L-tape

No Labels

Scope standard lagbels
‘Scope option lagbel

(reserved)
HI (556)
LO (200)
HY (800)

- (reserved)

If and only if the file resides on an S- or L-tape
‘the CIO.CODE will be the READN or WRITEN commands
rather than the nominal READ or WRITE commands.

Diggnostics

Fatal to Execution

IUFFER SIZE TOO SMALL ON XXXXXXX RECOMPILE WITH
BUFFER SIZE GE PRU SIZE will be printed from OPEN.
if the file's buffer is less than one PRU in size.

External Routinés

GETBA

Calling Seqﬁence and Returns

complement of address of either the

file name or logical tape nuwnber

Entry B2 =

Exit B2 = FET address
X3 = file ngme

Structure

Local Routines
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5.1.1

5.1.2
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RDSPACE - wait for sufficient read space

Calling procedure -

RJ RDSPACE with the following registers set:

B5 - 1
X1l - address of first word of‘FET

Return will be made when there is at least one word
in the buffer, or if an end condition is encountered.
If FILE. upon a non-end-condition exit the following

information is available:

X0 - first

X3 - limit

X4 - in

X5 - out _

X6 - number of contiguous words available

X7 - space (total number of words read into
the buffer)

Upon an end-condition exit the following information
is pertinent:

X7 - 0 (this will serve as . a signal of an
end condition) '

X2 - 0 (end-of-file encountered)
1 (end—of-scope-logical-record encountered)

Registers destroyed: X0, X2, X3, X4, X5, X6, X7
A2, A3, A4, A5, A6, and A7
B6
WRSPACE - wait for sufficient write space
Calling procedure - '
RJ WRISPACE with the following registers set:
' B4 - size ’
B5 -1
‘ - X1 - address of first word of FET
Return will be made when available space in the
buffer exceeds the value SIZE. If necessary CIO

will be called to write out a partion of the buffer.
Upon exit the following information is available:
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X0 - first

X3 - 1limit

X4 - in

X5 - out

X6 - number of contiguous words available

X7 - space (total number of unfilled words in the

buffer)
Registers destroyed: X0, X2, X3, X4, X5, X6, X7

Note:"

A2, A3, A4, A5, A6, and A7
B6

Filling SPACE words would cause the buffer to
appear to be empty since there must be at
least one empty word at all times in a buffer
if there is any data in the buffer which has

not been transmitted.

5.1.3 GETLIM -

find out read space available

Calling procedure -

RJ

GETLIM with the following registers set:

BS5 =1
X1 = address of first word of FET

Return will be made with information as follows:

X4
X3
X2
X5
B2
X7

FIRST

IN

ouT

LIMIT

number of contiguous words available
total space available

([ | I

5.1.4 CHKPAR = check parity on last read

Calling

RJ

procedure -
CHKPAR with the following registers set:
B5 =1

X1 = agddress of first word of FET
X3 = status word
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Return will be made with information as follows:

X2 = CIO command for next read
Parity bit on in FET word for parity indication
(FET.PARI)

5.2 (INITL.)

Upon normal return INITL. will have accomplished
the following:

1. 1If register B2 does not contain the address of
the first word of the file environment table
then GETBA will be called. If the file cannot
be found then an error return will be made
(see below).

2. If this is the first access on the file
specified then OPEN. will be called to open
the file (using the parameter supplied by
the caller.)

3. The input/output control word SIO.CTL is set up:

a. If the file does not reside on a one-half
inch magnetic tape then SIO.CTL is -
VFD 6/0,36/0,18/CI0.CODE

b. If the file does reside on one-half inch
magnetic tape then SIO.CTL is -
VFD 6/DEVICE,36/0,18/CIO.CODE

Where DEVICE is tagken from bits 48-53 of
word 2 of the file environment tgble. the

value of DEVICE carries the following
information:

DEVICE = SSLLDD (Base 2)

STYLE SS = 00 SCOPE internal table

01 X-tape
10 S-tape
11 L-tagpe

LABELS LL = 00 No Lables
01 SCOPE standard labels
10 SCOPE option label

11 (reserved)

CA 138-1 REV 10-67
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11 (reserved)

If and only if the file resides on an S- or L-
tape the CIO.COPE will be the READN or WRITEN
commands rather than the nomlnal READ or
WRITE commands.

4. If the present operation is a write then
POSFIL. will be called to position the file
if the last operation was a read or a back-
space. In either case the end-of- flle flag
will set to the off state.

(S10.) - The SIO.CTL word is examined to deter-
mine if the request is a read or a
write request. B7 is then examined to
determine if the request was for for-
matted or unformatted 1/0.

Formatted read request. The maximum number of
words in a formatted input record is set. If

the file to be referenced resides on S~ or L-style
magnetic tape, a call to RDSPACE is made to wait
until there is some information in the buffer, or
until an empty buffer with EOR or EOF status is
found. The minimum of max input words and the
number of words in the tape block are moved to an

~ area beginning at BURSTFWA. The OUT pointer is

updated to reflect the removal of the tape block
from the buffer. Also, any unused bits in the

last word moved are masked out. (If the record

wraps around the circular buffer, the move is
done in two segments.) The record is then re-
formatted into one-character-per-word form, right
justified with zero fill.

" If the file to be referenced does not reside on
' S- or L-style magnetic tape, the request is con-

sidered as a formatted read from an internal file.
The requested words will be transferred to an

areas beginning at BURSTFWA. A call to RDSPACE is
made to wait until there is at least one word in
the buffer, or an end condition (EOR or EOF) occurs.
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5.3.2

5.3.3

The value of LIMIT is saved, and the first word
is fetched from the buffer. The number of
contiguous words which may be moved from the
buffer to satisfy the request is determinad.

The data is transferred from the buffer to the
designated area until either the number of
words requested is reached or a line terminator
is encountered. Transfer of words continues un-
til all words in the buffer are transferred.

The OUT pointer is updated.

The record is then burst into one character-
per-word format.

Unformatted read request

If the file to be referenced resides on S- or

L-style magnetic tape, the control word is

examined to determine record size, and from that,
whether or not an end of record has been encoun-
tered. Full records are moved in contiguous
sections -only; the last record of a move requir-’
ing special casing, since the number of words

and unused bit count will differ in the control
word. Control is returned through SIO.

If the file to be referenced does not reside on

8- ‘or L-style magnetic tape, information is

transferred in groups of two PRU at a time, the
last request being a short request, IN, OUT,
and FIRST are all appropriately updated, and if
the buffer is full, control is transferred to
entry CIOl.

Formatted write request

Information to be written is presumed to re-
side in the DAT. buffer one character per word,
right justified with zero fill. The number of
characters to be packed is in Bl. The output
line is first packed 10 characters per word.
The beginning address of the packed line and
its length are computed. :

If the file to be referenced resides on S- or
L-style magnetic tape, the control word for the

e
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line is formed and inserted in front of the
packed line. The beginning address of the
packed line is moved back one word, and the
number of words to be transferred to the file
buffer is incremented by one. A call to WRSPACE
is made to wait until there is room enough in
the buffer to append this line. The count of
words to be moved by MVWDS is set to the smaller
of the number of words which comprise the line
and the number of contiguous words available.
Also the total amount of space available is re-
duced by the number of words in the line. If
all the words in the line were not moved, then
MVWDS. is called again to move the remaining
words into the buffer. IN is updaced along

with TRIGGER information and exit procedures
performed.

If the file to be referenced does not reside

on S- or L-style magnetic tape, it is consider-
ed to be a formatted write on an internai (or
X-tape) file. Formatted writes are limited to
14 word records (136 characters + 4 bytes of
binary zeros.) As many words as possible are
moved into the contiguously available space in
the buffer; the IN pointer is up-dated and when
there are no more words to move, exit proced-
ures are performed.

5.3.4 Unformatted write request

Initialization and termination procedures are
performed where necessary. If the file re~
sides on S or L-style magnetic tape, unfin-
ished 512 word blocks are filled out, the con-
trol word for each block is formed, and an RJ
to WRSPACE is made to wait until there is

space in the buffer to append the fill-words.
Also, the number of words which remain to be
transferrad to the buffer is decremented.

When there is enough space, the words are
moved to the buffsr, If the block is not full,
control is returned to the caller. If the move
completely fills the block, IN is updated and
the new IN address is zeroed out, in preparation
for the next block's control word. The above

CA 138-1 REV 10-67
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5‘.4

.5.5

processing is repeated until gll words are
transferred, and exit procedures are then
performed.

If the file does not reside on S- or L-style
magnetic tape, it is considered to be an un-
formatted write on an internal (or X-tape)
file. An RJ is made to WRSPACE to wait until
there is space for more than one word in the
buffer. As many words as possible are moved
into the contiguously available space in the
buffer. The IN pointer is up-dated, and, if
there are no more words to store, exit pro-
cedures are performed.

(SIO.END) This routine writes an end-of-file
indication on a file. If there is any activity
currently in progress on the file, SIO.END
waits for it to cease.

If the file is unformatted and resides on an
S- or L-style magnetic tape, CIOL. flushes out
what remains in the buffer. A control word is
inserted along with a data word to simulate a
Scope internal EOF. The IN and OUT pointers
are updated and a write nonstop command is

set up.

If the file does not reside on an S- or L-style
magnetic tape, or the file is being used for
Buffered 1/0, a standard write comiand is set
up. CIOl. is called, and control is returned
to the caller through the entry point.

(OPEN.) This routine will open the specified
file using the supplied open parameter. Using

- the assembly parameter TRIGGER an input/output

trigger valu= will be set up in the file en-
vironment table (in word FET.TRIG). If the
buffer is too small to accept a single physical
record unit of the device on which the file
resides then the job will be aborted and an
error messaga issued to the dayfile.

Return will be mgde to the caller after the
open activity has been accomplished.
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Registers destroyed: X0, X2, X3, X4, X5, X6, X7
A2, A3, A4, A5, A6, and A7

5.6 (FIZBAK.) This area is called when a backspace or
a write after a read is to be performed. It back-
spaces the file to the current BRU, reads the PRU
into the buffer starting at FIRST, leaves OUT
pointing to the logically next coded record and
IN pointing to the last word + 1 of the PRU, and
leaves the file positioned physically following
the PRU. Unless the PRU was an end-of-file, then
it leaves the file positioned physically after
the end-of-file. All operations are done with
automatic recall so they will be completed on
return.

5.7 (POSFIL.) This areas uses FIZBAK. to reposition
the file. Then the IN and OUT pointers are re-
versed to account for a call to BKSPRU. which

V follows. The buffer status is set to g write
o completed and a return 18 made to the calling
routine., -

5.8 (BKSPRU.) This area backspaces one PRU. The
buZffer status is obtained by a call to CKSTAT..
If the buffer is busy, an address to return to,
BKA, is set up and a call is made to CIOL. to go
into automatic recall.

5.9 (RDPRU.) A call is made to CKSTAT. to obtain
the buffer status. If the buffer is busy, an
address to return to, RDA, is set up and a call
is made to CIOl. to go into automatic recall.

5.10 (FIZBA.) This routine is called when a backspace
or a write after a read is to be performed on a
blocked binary file. It backspaces to the cur-
rent PRU (or "n" words back from the current
PRU), rereads the PRU in question starting at
FIRST, leaves OUT pointing to the last wor8
backspaced over and IN pointing to the last
word + 1 of the PRU. If the previous record
was an end-of-file then the file will be

a , positioned physically after the end-of-file.
Upon return the positioning operation will
have been completed.

CA 1381 REV 10-67
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(POSFI.) This routine uses FIZBA. to
reposition the file for a write after
a read. The file is repositioned, the
IN and OUT pointers are reversed and
the file physically pOalthQQd before
the PRU in the buffer.
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D. Detailed Documentation of I/0 Routines

D1. BACKSP
1.0

1.1
2.0
2.1
2.1.1

3.0
3.1
3.1.1

4.0

4.1
4.1.1

4.2

| 4,2.1
0

CA 138-1 REV 10-67

General Information

The function of this routine is to backspace
one user logical record on unit i in response
to the FORTRAN statement BACKSPACE i.
Approximate Length: 160B

Entry Points

BACKSP

Calling Sequence and Returns

The routine is entered by doing an RJ to BACKSP
with registers set as follows:

X6 = (1) the FET address or (2) the
complement of the address of
either the file name or tape
number

Upon exit the tape will have been backspaced one
user logical record.

Diagnostic

Fatal to Execution

"Unassigned medium,file XXXXXXX,'" error number
53, will be given if no file was found for the
tape unit.

External Routines:

ABNORML

Calling Sequencé and Returns

An RJ to SYSTEM must be made prior to an RJ to
ABNORML

INITL. |
Calling Sequence and Returns

An RJ to INITL is made with the following
registers set:
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Entry B2 = address of first word of FET of
the file, or the complement of
either the file name or logical
tape number. ‘
X6 = open parameter
X7 = read/write parameter
Exit B2 = address of first word of FET of
the file, or unchanged if file
not found.
X5 = code and status
X6 = CIO control word
~ X5 = 1 -
X6 = -1 if an uncleared EOF on a read
request ‘
B6 = -2 if an attempted read after
‘ write
4.3 CIol
4.3.1 Calling Sequeﬁce and Returns
Entry B6 = return address
X1 = address of first word of FET
X2 = function code for CIO
4.4 GETBA
4.4.1 Calling Sequence and Returns
Entry B2 = complement of address of either
file name or logical tape
number
Exit B2 = FET address
X3 = file name
4.5  ADVIN
~4.5.1 Calling Sequence and Returns
An RJ to ADVIN is made with
X1 = address of first word of FET of
the file :
ADVIN advances the IN pointer by 1.
4.6 BKSPRU
4.6.1 Calling Sequence and Returns

CA 1381 REV 10-67
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Entry X1 = address of the first word of FET |
FIZBA

Calling Sequence and Returns

Entry  B5 =1
B7 = additional number of words
to. backspace
X1 = address of first word of FET
Exit B7 = 0 if current PRU is not EOF

B7 # 0 if current PRU is EOF
S10.END - flushes a buffer

This routine is entered by executing an RJ to
STIO.END with X1 set to the address of the
first)word of the FET of the file to be
accessed. Any remaining data in the buffer is
written to the file and then an end-of-file
indication is appended to the file.

SYSTEM
Calling Sequence and Returns
Entry X1 = error number
X2 = address of diagnostic message
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General Information_

This routine is called in response to a FORTRAN

BUFFER IN statement. It issues a call to CIOl

to transfer information from the unit specified

in the BUFFER IN statement to (1) the user array
for S and L tapes or (2) the program buffer for

the file for X and I tapes. Each FORTRAN BUFFER
IN statement produces three calls to BUFFEI.

Length - 113B

Entry,Ppints

BUFFEIL

Caliing Sequenée and Returns

The routine is entered by doing an RJ to BUFFEI.
It is entered three times in order to pass para-
meters. The register conditions for the entries
should be:

Entry 1

B2 contains (1) the address of the FET
associated with the file or (2) the
complement of the address of the
logical file name or tape number.
Bl contains the mode indicator
Zero - even parity (coded)
Non-zero - odd parity (binary)

Entry 2 _
B7 contains the first word address {FWA)

of the area to which the data is to be
transferred.

Entry 3

B7 contains the last word address (LWA)
of the area to which the data is to be
transferred.

Upon exit from entry 3, the request for transfer
of the data will have been issued, there is no
guarantee that the transfer has actually taken
place.
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Diagnostics
Fatal to Execution
"Unassigned medium, file XXXXXXX,'' error

number 54, will be given if no file was
found for a tape unit.

"%Buf In * Endfile XXXXXXX," error number 54
will be given if an attempt is made to read
past an uncleared EOF.

"%Buf In * Last Op Write," error number 56,
will be given if the first word address of
the storage area is greater than or equal
to the last word address.

External Routines

ABNORML

Calling Sequence and Returns

An RJ to SYSTEM must be made prior to an RJ to
ABNORML., ’

INITL
Calling Sequence and Returns

An RJ to INITL. is made with the following
registers set: ,

Entry B2 = address of first word of FET
of the file, or the comple-
ment of either the file name
or logical tape number.

X6 = open parameter
X7 = read/write parameter

Exit = B2 = address of first word of FET
of the file, or unchanged if
file not found.

X5 = code and status

X6 = CIO control word

BS5 =1

B6 = -1 if an uncleared EOF on a
read request

B6 = -2 if an attempted read after

write
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CIol

Calling Sequence and Returns

Entry = B6 = return address
X1l = address of first word of FET
X2 = function code for CIO

RCL1 |

Calling Sequence and Returns

return address

recall type indicator (if
positive, then normal recall,
else automatic recall.)
(necessary only if X2 is
negative) address for which
to issue an automatic recall.

Entry gg'

X1

SYSTEM

Calling Sequence and Returns

.

Entry X1 = error number

X2 = address of diagnostic message

Structure
No registers are saved.

If this is the last entry, a branch is taken
to LAST. 1If this is the first entry, a branch
is taken to FIRST. Otherwise, the block start
location is saved. The flag for the third
entry is set up and a branch is taken to exit.

(FIRST) The I/0 mode and file indicator are
saved. The flag for the second entry is set
up and the trace-back information is stored in
NAME +1. A branch is taken to exit.

(LAST) The flag for a subsequent first entry
is set up.

INITL, is called to initialize the file. If
the file has not been found, an error exit is
taken. If there has been an attempt to read
past an EOF, one error exit is taken. Otherwise
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buffering of input takes place. Processing
for I or X tapes differs from processing
for S- or L-style tapes since a control
word is involved for S- orx L-style tapes.

A read code is set, a return point of
BUFFEI is set in B6, and control is given
to CIOL. ’

CA 138-1 REV 10-67
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General information

This routine is called in response to a FORTRAN
BUFFER OUT statement. It issues a call to CIOL.
to initiate a transfer of data directly from
the user array to the external unit specified
in the BUFFER OUT statement. For each FORTRAN
BUFFER OUT statement BUFFEO 'is entered three
times. '

Approximate length - 100B
Entrv Points

BUFFEO

Calling Sequence and Returns

This routine is entered by doing an RJ to BUFFEO.
It is entered three times in order to pass para-
meters. The register conditions for the entries
should be:

Entry 1

B2 contains (1) the address of the FET
associated with the file or (2) the com-
plement of the address
Bl contains the mode indicator

Zero - even parity (coded)

Non-zero - odd parity (binary)

Entry 2

B7 contains the first word address (FWA)
of the data to be transferred.

Entry 3

B7 contains the last word address {LWA)
of the data to be transferred.

Upon exit from entry 3, the request for transfer
of the data will have been issued. There is no
guarantee that the transfer has actually taken
place.

Diagnostics

a0
s
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3.1.1 "Unassigned medium, file XXXXXXX,'" error
number 58, will be given if no file was
found for the tape unit.
3,1.2 "%Buf Out * FWA .GT. LWA," error number 59,
will be given if the first word address of
the storage area is greater than or equal
to the last word address.
3.1.3 "Buff OUT," array too large, error number 114,
will be given if the array given is larger
than 14 words for a coded write.
4.0 External Routines
4.1 ABNORML
4.1.1 Calling Sequence and Returns

‘C' 4,2

4.2.1

'M’ 4.3

CA 138-1 REV 10-67

An RJ to SYSTEM must be made prior to an RJ
to ABNORML. :

INITL
Calling Sequence and Returns

An RJ to INITL. is made with the following
registers set:

Entry B2 = address of first word of FET
' of the file, or the complement
of either the file name or
logical tape number.
X6 = open parameter

X7 = read/write parameter
Exit B2 = address of first word of FET
of the file, or unchanged if
- . file not found.
X5 = code and status
X6 = CIO control word
B5 =1 -
B6 = -1 if an uncleared EOF on a
read request
B6 = -2 if an attempted read after

write

CIol
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4.3.1

b.b
4.4.1

4.5
4.5.1

5.3

5.4

- 5.5

Calling Sequence and Returns

Entry B6
X1
X2

return address
FET address
function code for CIO

RCL1
Calling Sequence and Returns

Entry B6 - return address :

X2 = recall type indicator (if '
positive, then normal re-
call, else automatic recall.)
(necessary only if X2 is
negative) address for which to
issue an automatic recall.

X1

SYSTEM
Calling Sequence and Returns

Entry Xl = error number
= address of diagnostic message

Structure
No registers are saved.

1f this is the last entry, & branch is taken to
LAST. 1If this is the first entry, & branch is
taken to FIRST. Otherwise, the block start
location is saved. The flag for the third
entry is set up and a branch is taken to exit.

(FIRST) The I1/0 mode and file indicator are
saved. The flag for the second entry is set up
and the trace-back jnformation is stored in
NAME +1. A branch is taken to exit.

(LAST) The flag for a subsequent first entry is
set up. '

INITL is called to initialize the file. If the
file has not been found, an error exit is taken.
Otherwise buffering of output takes place. Pro-
cessing for 1 or X tapes differs from process-
ing S- or L-style tapes since, for the latter,

a control word is involved. A write code is
set, a return point of BUFFEO is set in B6,

and control is given to CIOl.

G
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General Information

The function of this routine is to write an
end-of-file on magnetic tape unit i in
response to the FORTRAN statement ENDFILE 1i.

Length: 4lg

Entry Points

ENDFIL

Calling Sequence and Returns

The routine is entered by doing an RJ to
ENDFIL. X6 should contain the complement

of the address of either the file name or the
logical tape number associated with the tape
unit; or X6 should contain the address of the
first word of the FET associated with the
file. Upon exit, an end-of-file will hav
been written on the tape. '
Diagnostics

Fatal to Execution

"Unassigned medium, file XXXXXXX,'" error
number 60, will be given if no file was found

- for the tape unit.

External Routines
ABNORML
Calling Sequence and Returns

An RJ to SYSTEM must be made priof to an RJ
to ABNORML,

GETBA
Calling Sequence and Returns

Entry B2 = cdmplement of address of either
file name or logical tape number

Exit B2 = FET address
X3 = file name
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4.3 INITL.
“4.,3.1 Calling Sequence and Returns
' An RJ to INITL. is made with the following
registers set:
Entry B2 = address of first word of FET
. of file or the complement of
either the file name or logical
tape number.
X6 = open parameter
X7 = read/write parameter
Exit B2 = address of first word of FET
of the file, or unchanged if
file not found.
X5 = code and status -
X6 - CIO control word
B5 =1
B6 = -1 if an uncleared EOF on a
read request L
AW 4
4.4 ADVIN
4.4.1 Calling Sequence and Returns
This routine is entered by doing an RJ to
ADVIN, with: X1 = address of first word of
FET of the file FET of the file.
4.5 POSF1
4.5.1 Calling Sequence and Returns
Entry B5 = 1 (X1) = FET address
BJ POSFI.
Exit B7 = O current PRU is not EOF
B7 # O current PRU is EOF
4.6 SIO0.END
4.6.1 Calling Sequence and Returns

CA 138-1 REV 10-67

This routine is entered by executing an RJ to

SIO.END with XI set to the address of the first

word of the FET of the file to be accessed. ‘

Any remaining data in the buffer is written to ‘:)
the file and then an end-of-file indication is

appended to the file.
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4.7 SYSTEM |
4.7.1 Calling Sequence and Returns
Entry X1l = error number
X2 = address of diagnostic
message
5.0 Structure
5.1 The contents of registers B2 and B6 are

saved. If necessary, GETBA is called to
obtain the address of the FET. If the

file cannot be referenced, an error exit

is taken. If the file is blocked, binary
file positioning is as follows: If the .
last operation was a read, POSFI is called
to position the file as necessary. ADVIN,
is called if it is necessary to advance

the IN pointer. If the file is a buffered
file, no positioning is done. 1In all

other cases, INITL. is called to position
the file. When the file has been positioned,
the record count is incremented and SIO.END
is called to'write an end of file. The
saved B registers are then restored, and
control is returned to the caller via the
entry point. ‘
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CONTROL DATA CORPORATION

DOCUMENT CLASS

PRODUCT NAME

PRODUCT MODEL NO.

DIVISION
IMS . ~ PAGE NO._I1I=D5-1 ___
RUN 2.3 - OBJECT LIBRARY
COl0 * 2.3 MACHINE SERIES._64/65/6600

D5. GETBA
1.0

1.1
2.0
2.1
2.1.1

3.0
4.0
5.0
5.1

5.2

5.3

CA 138-1 REV 10-67

General Information

The function of this routine is to search the
list of file names to find the address of the
first word of the FET of the associated file.
GETBA is called by various I/0 routines

when the logical file is a variable.

Approximate length: 20B
Entry Points

GETBA

Calling Sequence and Returns

The routine is called by an RJ to GETBA. B2
should contain the complemented address of
the word containing a file name or a logical
unit number. Upon exit, B2 will still con-
tain the negative address if the file is not
found. 1If the file is found, B2 will con-
tain the address of the first word of the
- FET of the associated file.

Diagnostics Produced: None

External Routines: 'None

\

Structure

The specified location is examined. If it
contains a logical unit number, (N) or .
(NN), the number is converted to "TAPEN"
or "TAPENN". 1If the location does not

~contain a number, the upper 42 bits are

extracted and used as a file name.

(SEARCH) The low core locations starting at

RA +2 are examined to find a match for the file
name. If it is not found before the file list
is exhausted, GETBA exits with B2 unmodified
(still negative).

(HIT) 1If the file name is found, B2 is set to
the address of the first word of the FET of
the associated file, and the routine exits.

O
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D6. IFENDF
1.0 General Information

The function of this routine is to check the
previous read operation to determine if an
end-of-file has been encountered on unit i
where i is a non-buffered unit.

1.1 Length: 41B .

2.0 Entry Points

2.1 IFENDF

2.1.1 Calling Sequence and Returns
The routine is entered by doing an RJ to
IFENDF. X6 should contain the complement of
the address of either the file name or the
logical tape number associated with the tape
unit; or X6 should contain the address of the

0 first word of the FET associated with the

file. Upon exit X6=1 if an end-of-file was
encountered by the previous read operation,
otherwise X6=0,

3.0 Diagnostics

3.1 Fatal to Execution

3.1.1 '"Unassigned medium, file XXXXXXX," error
number 61, will be given if no file was
found for the tape unit.

4.0 External Routines

4.1 ABNORML

4.1.1 Calling Sequence and Return

An RJ to SYSTEM must be made prior to an RJ
to ABNORML

4.2 GETBA

4.2.1 Calling Sequence and Returns

Entry B2 = compement of address of either
‘ file name or logical tape number

CA 138-1 REV 10-87
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DIVISION
DOCUMENT CLASS IMS PAGE NO.___11-D§-2
PRODUCT NAME RN 2.3 - OBIECT LIBRARY
PRODUCT MODEL NO. _CO10 * 2.3 MACHINE SERIES _64/65/6600
Exit B2 - FET address
B3 = file name
4.3  SYSTEM
4.3.1 Calling Sequence and Returns
Entry X1l - error number
. X2 = address of diagnostic
message
5.0 Structure
5.1 Register B2 is saved. 1If necessary, GETBA

CA 1381 REV 10-67

is called to obtain the FET address. If
the file cannot be referenced, an error

exit is taken. If the end-of-file flag

is not set in the FET, B2 is restored and
the routine exits. If the end-of-file flag
is set, it is cleared; and if the file is.

a BUFFER file, B2 is restored and the
routine exits. If the file is a binary

file and resides on an S or L tape, the
end-of-record is incremented cver. On all

S or L tape files, the end-of-file bit is
cleared from word 1 of the FET. If the

file does not reside on an S or L tape

and is not blocked binary, the end-of-record
and end-of-file bits are cleared from word 1
‘of the FET. B2 is then restored and the
routine exits. :
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D7.  INPUTB
1.0 General Information
The function of INPUTB is to transfer one
logical record of binary information from
a file unit to storage locations, as
specified by FORTRAN READ statements:

READ(i)L
READ TAPE i,L

If L is omitted, the routine skips over
one logical record.

1.1 Approximate Length: 254B
2.0 Entry Points
2.1 INPUTB

o 2.1.1 Calling Sequence and Returns

There are three entries to this routine.

A first entry to initialize input, one

intermediate entry for each array or data

item, and a final entry to signal the end
of the list and terminate input.

First Entry: B2 = FET address or comple-
mented address of
variable tape number.

RJ INPUTBI.

Intermediate Entries: Bl = Address of data
item or begin-
ning address of
array

B2 = number of words
RJ INPUTB.
Final Entry: Bl =1
~RJ  INPUTB.

Upon exit, one logical record will have been
. _ read from the file unit specified.

3.0 Diagnostics

CA 138-1 REV 10-67
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3.1
3.1.1

3.1.2

3.1.3

3.1.4

4.0
4.1
4.1.1

4.2
4.2.1

4.3
4.3.1

b4.b4

b4.b.1

CA 138-1 REV 10-67

~C010 * 2.3

Fatal to Exécution

"Unassigned medium, file XXXXXXX," error
number 62, will be given if no file was
found for the tape unit.,

\

"Read-Write sequence error XXXXXXX,"
“error number 90, will be given if the
previous operatlon on the file was a

write.

"Bin Input *Endfile *XXXXXXX," error
number 63, will be given if an attempt is
made to read past an uncleared EOF.

"List Exceed Data on File XXXXXXX," error
number 89, will be given if the number of
list items exceeds the number of items

on the record.

External Routines

ABNORML

Calling Sequancé and Returns

An RJ to SYSTEM just be made prior to an
RJ to ABNORML

CIol

Calling Sequence and Returns

Entry

GETBA

B6
X1
X2

return address
FET address
function code for CIO

Calling Sequence and Returns

Entry

OPEN

B2
X3

FET address
file name

Calling Sequence'and Returns

Entry

X1
X2

FET address
OPEN parameter
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PRODUCT NAME

IMS
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4.5
4.5.1

4.6
4.6.1

4.7
4.7.1
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S10.

Calling Sequence and Returms

Entry ~ Bl
o B7
X1

X6

Exit X4

SYSTEM

MACHINE SERIES —64/65/6600

number of words to be moved
address of data item or

beginning address of array

FET address

function code for CIO

1 if EOF was encountered
0 if EOR was encountered

during the move operation
=4 0 if the requisite number

words were moved

Calling Sequence and Returns

Entry %%

INITL

error number

= address of diagnostic message

Calling Sequence and Returns

An RJ to INITL is made with the
registers set:

Entry B2

X6
X7

Exit B2

X6
B5
B6

B6

Structure

No registers

= address of first
of the file, or t
of either the fil
logical tape numb

= open parameter

- read/write parame

il

following

word of FET
he complement
e name Or

er.

ter

address of first word of FET

of the file, or unchaged if

"file not found.
code and ststus
gIO control word
-1 is an uncleare
read request

-2 if an attempte
write

are saved.

d EOF on a

d read after
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IMS

PAGE NO.__1I-7-4&

RIUN 2.3 - QBRJIECT LIBRARY

5.2

MACHINE SERIES—M&-&-QO—————\

INPUTB is called at least 2 times for any .
binary write. The initial call sets up

trace back information and calls GETBA to
obtain the address of the FET. 1If the file
cannot be referenced an error exit is taken.
The FET address is saved. If the file is not
blocked binary INITL. is called to initial-

~ize the file. 1If the last operation was a

read or an end-of-file was read, appropriate
error terminations are taken., An initiali—
zation call is then made to SIO.

As many intermediate calls are made as are
necessary to transfer the required data.
Unless an end-of-file is read or the file is
blocked the parameters with which INPUTB
was called are passed in a call to SIO.

The terminal call to INPUTB simply issues

a terminal call to SIO. unless the file is
blocked.

The first call to INPUTB on a blocked file
opens the file if it 1s not yet opened.
Reading past EOF is checked for, the first
read is initiated, local calls are initialized
and GETWDS is called to provide a number of
sequential words.

An intermediate call to INPUTB on a blocked
file calls GETWDS if necessary to provide a
number of sequential words, sets up a call
to MVWDS. based upon the contents of the
control word to transfer the user's logical
record, and calls GETWDS again if necessary.

The last call to INPUTB on a blocked file
skips the unread portion of the user's
logical it presents and updates the record
count.
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DIVISION
0 DOCUMENT. CLASS IMS PAGE NO.__1I-D8-1 .. ...
PRODUCT NAME RUN 2.3 - OBJECT LIBRARY S
' PRODUCT MOBEL NO..CO10 * 2.3 ' . MACHINE SERIES 64/65/6600 . . ..
D8. INPUTC
1.0 General Information _
' The function of INPUTC is to transfer for-
matted input from a file unit to storage
locations, as specified by a FORTRAN for-
matted READ statement. INPUTC actually
functions as a linkage to KRAKER, which
performs the actual transfer and cracks
the information for internal storage. Al-
‘though KRAKER is a part of the INPUTC deck,
it functions as a separate entity, and will
‘be described separately.
1.1 Approximate length (including KRAKER): 1130B
2.0 Entry Points
2.1 INPUTC
2.1.1 Calling Sequence and Returns

CA 1381 REV 10-67

Infermediate entries: Bl

There are three calls to INPUTC. The first
entry to initialize input, one intermediate
entry for each array or data item, and a
final entry to signal the end of the list
and terminate input.

First entry: B2 = address of FET or

comp lemented

address of variable tape:
‘number.

address of format statement
or complemented address of
variable format statement

B3

“INPUTC then calls KRAKER, see below, for KRAKER

parameters.

address of data
“item or beginning
i address of array
B2 array. Length
RJ INPUTT

INPUTC then calls KRAKER, see below, for
KRAKER parameters.

kEipglhentry: Bl = -1

RJ INPUTC
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4.0
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MACHINE SERIES — 64/65/6600
INPUTC then calls KRAKER,
KRAKER linkage description:

0 not decode

0 initial entry

First entry: X3
: Bl

B2 FWA of data array
, (here = DAT.)
B4 = address of return jump

instruction with which
to read the next line.
B6 = line count

B7 = maximum number of
characters per line
CALL KRAKER

Intermediate entries: Bl = FWA data

B2 = number of words
CALL KRAKER

Final entry: Bl O
CALL KRAKER

When INPUTC returns KRAKER the next line, it
preserves régisters: B2, B3, B6 and sets

B7 = 1.

Diagnostics

Fatal to Execution

"Unassigned medium, file XXXXXXX," error
number 64, will be given if no file was found
for a tape unit. ‘

"BCD Input * ENDFILE *," error number 65, will
be given if an attempt is made to read past an
uncleared EOF.

"BCD Input *Last Op Write *'", error number 88,
will be given if an attempt is made to read
after a write operation on the file.

External Routines

ABNORML

Calling Sequence and Returns

An RJ to SYSTEM just be made prior to an RJ
to ABNORML.
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DIVISION
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4.2 INITL

4,2.1 Calling Sequence and Returns

An RJ to INITL. is made with the following
registers set: : ‘

Entry B2 = address of first word of FET
of the file, or the complement
of either the file name or
logical tape number.

X6 = open parameter
X7 = read/write parameter

Exit B2 = address of first word of FET
of the file, or unchanged if
file not found.

X5 = code and status

X6 = CIO control word

BS =1 ,

B6 = -1 if an uncleared EOF on a
read request

B6 = -2 if an attempted read after
write

4.3 GETBA

4,3.1 Calling Sequence and Returns

Entry B2 = complement of address of either
file name or logical tape number
Exit B2 = FET address
X3 = file name

4.4b OPEN
4.4,1 Calling Sequence and Returns
This routine is entered by doing an RJ to OPEN.
with X1 set to the address of the first word
of the FET of the associated file and X2 set
to the function code for the desired call to OPE.

Upon exit, the file will have been opened in the
manner determined by the function code.

4.5 SIOO

4.5.1 Calling Sequence and Returns

CA 138-1 REV 10-67
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4.6.1

5.0

7/

DIVISION |
_IMS ~ , PAGE NO._I11-D3=4 __._ 0
RUN 2.3 - QBJECT LIBRARY
C010 * 2.3 ‘ MACHINE SERIES__64/65/6600

This is the entry point for read/write
processing. It is entered by doing an RJ
to SI0. with X1 set to the address of the
first word of the FET associated with the
file, SI0.CTL control word with bit 2 =0
for a read request and =1 for a write
request, and B registers set according to
the following criteria:

B7 =0 This is a formatted I/0 request

For a formatted read request, the
150 character DAT. buffer will be
utilized, with blank fill, replac-
ing any zero bytes with blanks,

For a formatted write request Bl
contains the number of characters

to be written from the DAT. buffer,
starting at DAT,, through DAT. + Bl-1l.
Characters are expected in Rl format;
i.e. right-adjusted, one character
per word, with zero fill.

B7 #0 This is an unformatted I/0 request

Bl = 0 INPUTB/OUTPUTB initialization
Bl 0 unformatted read/write request,
Bl contains the number of

words to be transferred
Bl 0 INPUTB/OUTPUTB termination

Upon exit data will have been transferred be-
tween the area defined and the buffer, operat-
ing system calls will have been made as required,
and IN and OUT will have been updated. Also X4
will have been set as follows:

X4 = 0 EOR
X4 > 0 EOF
X4 < 0 else

SYSTEM
Calling Sequence and Returns

Entry X1 = error number
X2 = address of diagnostic message

Structure
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DIVISION
o DOCUMENT CLASS IMS _ PAGENO. IL=DQ=1 ____
PRODUCT NAME RIUN 2.3 - OBIECT 1LIBRARY ;
PRODUCT MODEL NO. €010 * 2,3 MACHINE SERIES__64/65/6600
D9. INPUIN |

1.0 General Information
This routine is called to handle FORTRAN
statements of the following form:

READ n

READ (u,n) ‘ ;

where n has been specified as NAMELIST.
INPUTIN will read from the specified file
converting data as directed, and place it is
the memory locations specified by the NAMELIST
group. '

1.1 Approximate Length: 1226B

2.0 Entry Points

2.1 INPUTIN

‘E, This is the only entry point to the routine
and performs all NAMELIST input.

2.1.1 Calling Sequence and Returns
Upon entry, the following B registers are set:

BL = fwa of the NAMELIST
information ‘ ~

B2 = address of first word of
FET of the file or comple-
mented address of variable
tape number.

3.0 Diagnostics

3.1 ‘Fatal to Execution

3.1.1 "Namelist name not found," error number 66,
will be given if there is no Namelist name
corresponding to the one requested.

3.1.2 "No I/0 medium assigned,'" error number 66,
will be given if no file was found for the
tape unit,

‘ 3.1.3 "Wrong type con‘stant," error numblr 66, will

~be given if the form of input data does not

correspond in type to the variable specified.
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3.1.4

3.1.5

3.1.6

3.1.7

3.1.8

3.1.9

3.1.10

3.1.11

3.2

3.2.1

3.2.2

3.2.3
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"Incorrect subscript," error number 66, will
be given if the subscript form does not
correspond with that of the program variable.

"Too many constants,' error number 66, will
be given if the number of pieces of input
data specified for an array is more than the
number of items in the array.

"(,$,0or = expected, missing,'" error number 66,
'will be given if a syntax error is encountered
in NAMELIST input.

"Variable name not found,'" error number 66,
will be given if the data contains a name
not in the NAMELIST group list.

"Bad numeric constant," error number 66, will
be given if NAMELIST input data entry is
illegally formed. ,

"Missing constant after *," error number 66,
will be given if NAMELIST input data is
incompletely formed.

"Uncleared EOF on Read,' error number 66, will
be given if an attempt is made to read past
an uncleared EOF.

"Attempted Read after Write,'" error number 66,
will be given if an attempt is made to read
after a write operation on the file.

Informative

"Precision lost in floating integer constant,"
error number 49, will be given if an attempt
is made to read an integer constant with more
than 48 bits of precision into a single pre-
cision floating point word.

""Namelist data terminated by EOF, not §$,"
error number 49, will be given if an end of
file indicator is found in Namelist input
data before the terminating §.

"Too few constants for unsubscripted array,"
error number 49, will be given if the number
of values listed for an array with no indexing
is less than the size of an array. '
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4.2 INITL

4.2.1 Calling Sequence and Returns

An RJ to INITL. is made with the followihg
registers set: ‘

address of first word of FET

Entry B2 = a
of the file, or the complement
of either the file name or
logical tape number.
X6 = open parameter
X7 = read/write parameter
Exit B2 = address of first word of FET
of the file, or unchanged if
file not found.
X5 = code and status
X6 = CIO control word
B5 =1
B6 = -1 if an uncleared EOF on a
_ read request
o B6 = -2 if an attempted read after
write
4.3 SIO.

4.3.1 Calling Sequence and Returns

This is the entry point for read/write process-
ing. It is entered by doing an RJ to SIO. with

X1l set to the address of the first word of the

FET associated with the file, SIO.CTL control

word with bit 2 =0 for a read request and =1

for a write request, and B registers set according
to the following criteria:

B? =0 This is a formatted I/0 request

For a formatted read request, the 150
character DAT. buffer will be utilized,
with blank fill, replacing any zero
bytes with blanks. :

For a formatted write request Bl con-
tains the number of characters to be
written from the DAT. buffer, starting
at DAT., through DAT. +Bl-1. Charac-
“ ters are expected in Rl format; i.e.
. right-adjusted, one character per
word, with zero fill.

CA 138-1 REV 10-67
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B7 #0 This is an unformatted I/0 request

Bl=0 INPUTB/OUTPUTB initialization
B1>0 unformatted read/write request,
Bl contains the number of words

. to be transferred
B1<0 INPUTB/OUTPUTB termination

Upon exit data will have been transferred
between the area defined and the buffer,
operating system calls will have been made as
required, and IN and OUT will have been updated.
Also X4 will have been set as follows:

X4 = 0 EOR
X4 > @ EOF
X4 > 0 else

SYSTEM
Calling Sequence and Returns

Entry X1 = error number q:@
X2 = address of diagnostic message

Structure

INPUTN first saves registers, then calls INITL.
to initialize the file. 1If the file is not
found, or an attempt to read past an end of

file is made, error exits are taken. A scan

of the input file for a valid Namelist group
name in the appropriate syntax is made. When

a valid group name is encountered, valid
variable names within the group are searched

for, and syntax checked. Subscript evaluation
takes place where necessary. Data constants

are picked up, multiple groups recognized and
checked for 1ize and data is converted accord-
ing to type (integer, real, double precision,
complex, and logical). Each record of validated
information is placed in the DAT. buffer and a
call is made to SIO. to transfer the information.
Processing continues until a $, which terminates
a Namelist group, or an end-of-file is encountered.

The NAMELIST information area: ,
Word 0: The NAMELIST name in display ‘:)

code, zero filled, left-adjusted
in the lower 42 bits. ‘
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Word 3K-2: the name of the K~ associated
variable, in display code, zero-
filled, left-adjusted in the
lower 42 bits., '

Word 3K-1: 1 in bits 59-54 (indicates
FWA,, is the address of a variable's
fir8t memory location)

Zero in bits 53-48
FWAk in 47-30

Ty in 29-0 (all right justified
within the allotted bits)

FWA, is the address of the variables first
memkry location

T, is the type of the variable: logical
integer
real
double
complex

1
2
4
5
6

Word 3K: Zero in 59-54 if not dimensioned

2 in 59-54 if dimensioned

M2k in 53-36
Mlk in 35-18
ING in 17-0
M2k is: the first dimenéion of a three-

dimensional array.
0 otherwise.

ING is: the number of elements (not
necessarily the number of computer
words) of an array.

1 for a variable

CA 136-1 REV 10-67
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Word 3N+1: O (where N is the number of
variables associated with
the NAMELIST name.)

-

CA 138+1 REV 10-67
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D10, INPUTS
1.0 General Information

The. function of this routine is to transfer c con-
secutive BCD characters from starting address v, to
the address(es) of the specified list variables L,
according to the FORTRAN FORMAT specified by n, these
parameters having been specified in the FORTRAN ’
statement DECODE (c,n,v)L, This is a core to core
transfer and therefore does not use peripheral equip-
ment,

1.1 Length: 3024
2.0 Entry Points
2,1 INPUTS

2,1.1 Calling Sequence and Returns

is entered four or more times, The first two entries
are initialjization phases, an intermediate entry for
each data item, and a final entry to signal the end
of data. The register conditions of the entry points
are as follows:

o The routine is entered by doing a RJ to INPUTS. It

First Entry Bl = 0,
B2 = 0,
B3 = the address of the format state-
ment,
B4 = the character length,

]

Second Entry Bl the beginning address of the
picked data,

B2 = 0,

Intermediate Bl = the address of data item or be-
Entries ginning address of array,
B2 the array length or zero,

Final Entry Bl = =1,
Upon exit the character transfer will have been affected.
3.0 Diagnostics
° ' 3.1 Fatal to Execution
3.1.1 *DECODE CHAR/RECORD .GT.150* error number 66, will be

given if the number of characters to be transferred is
greater than 150,

CA 138-1 REV 10-67
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4.0
4.1
4.1.1

4.2
4,2.1

5.0
5.1

5.1.1

' External Routines

ABNORML

Calling Sequence and Return

A RJ to SYSTEM must be made prior to a RJ to ABNORML,
KRAKER

Calling Sequence and Return

Entered three or more times, the first is for initial=-
ization purposes, the intermediates for processing,
and the final to signal the end of data. At entry
times the following register conditions should exist:
First Entry Bl = 0

4
B2 = the address of data
character buffer,

B3 = the address of the FORMAT
statement, d:»

B4 = the address of data fetch
sequence,

B5 = the address of calling
routine, '

B6 = 0,

B7 = the number of characters,

the address of data item
or beginning address

of array,

B2 = the array length of zero,

Intermediate Entries Bl

Final Entry Bl = -1,
SYSTEM

Calling Sequence and Return
Entry X1 = the error number,

X2 = the address of the diagnostic message,

Structure

Initialization

(FIRST) 1Initialization phase I, Stores traceback :
information and checks to see that the char/record (:’

count does not exceed 150, If it does, a jump to
ERRS occurs, If not, the second entry flag is set
to zero, the address of the format statement is sgved,
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5.1.2

5.1.3

5.2
5.2.1

5.2.5

5.2.6

5.2.7

and the number of characters in the record is saved.

(SECND) TInitialization phase II, Saves the beginning
address of the packed data and sets the registers for

the 1n1t1a1 entry into KRAKER, then calls KRAKER.

(ERRS) Calls SYSTEM (with an error number of 66 and
a message of *DECODE CHAR/RECORD ,.GT. 150*) to pro-
cess the error and then calls ABNORML to abort the
job since the error is fatal to execution,

RJDAT, Used by KRAKER to get a data line.

(RDNX) Fetches a data word, sets up a character
counter, and sets up an address pointer equal to the
first,word,address of the data character buffer.

(RDA) Sets up a counter which indicates the number
of characters remaining in the word being processed,
and a lower six bit mask register.

(RDB) Left shifts the data word six bits then picks
up the lower six bits; if the result is zero it creates
a blank character.

(NONE) Stores the character into the data buffer then
decrements the character counter and the char/word
indicator by one and increments the address pointer

by one., Checks to see if all characters have been
stored and if so executes a jump to RDC. Checks to
see whether or not all the characters in a word have
been processed and if not executes a jump to RDB,

If true, it increments the data word address by one
then jumps to RDA to fetch a new word,

. (RDC) Saves data word pointer, sets a pointer to the

address of the last word of the character buffer,

(RDD) Checks to see if block is full and if not
stores a blank character and increments the address
pointer by one. If full, a jump to RDE is executed.

(RDE) Checks to see if block is full and if not
executes a jump to RDD, If full, it sets a pointer
to the first word address of the data character
buffer and exits,
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TIOCHEC
1,0 General Information

1.1
2.0
2.1
2.1.1

This routine is called in response to the statement
IF(IOCHECK,i)... It sets the return true (0) and

‘exits., (There is no parity checking,)

Length: 38
Entry Points

IOCHEC

Calling Sequence and Returns

The routine exits after setting X6 to zero.
Diagnostics: none,

External routines: none,

Structure

X6 is set to zero and the routine exits,
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D12. IOCHEK
1.0 Geheral Information

0 1.1

2.0
2.1
2.1.1
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The function of this routine is to check the
‘status of a buffered operation on logical unit i,
to restore the buffer parameters affected by that
operation, and if the last operation was a BUFFER
IN, to ensure that the data has actually been
transferred in reSponse to the FORTRAN statement
IF(UNIT,i) m,,m Control is transferred to
m, if the unit %s gusy Upon completion of the
&utlne, control is transferred to m, if the
last operation was a BUFFER OUT or 1% the BUFFER
IN terminated normally, or if the last operation
was a BUFFER IN and an EOR was read. Control is
~transferred to mg if the last operation was a
BUFFER IN and an”EOF was read. If i is a non-
buffered unit, no buffer parameters are changed
and control is transferred to m, .

Approximate length: 113B
Entry Points

IOCHEK

Calling Sequence and Returns

This routine is called in response to a FORTRAN
IF (unit,i) statement. IOCHEK is entered once
for each FORTRAN statement All B-registers
are saved.

Entry conditions

X6 contains (1) the FET address or
(2) the complement of the address
of the logical file name or tape
number

" Exit conditions
X6 =1 if a read operation detected

an end of file
X6 = 0 for all other conditions

" Upon exit the pending buffer operation will
have been completed and the FET entries will
have been reset.
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3.0 Diagnostics
3.1 Fatal to Execution
3.1.1 "Unassigned medium, file XXXXXXX " error number
67, will be given if no flle was found for the
tape unit.
4.0 External Routines
4.1 ABNORML
4.1.1 Calling Sequence and Returns.
An RJ to SYSTEM must be made prlor to an RJ
to ABNORML
4.2 cI01
4.2.1 Caliing Sequence and Returns
Entry B6 = return address
X1 = FET address
X2 = function code for CIO
4.3 GETBA
4.3.1 Calling Sequence and Returns
Entry B2 = complement of address of either
: : file name or logical tape number
Exit B2 = FET address
X3 = file name
4.4 SIO.
4.4.1 Calling'Sequence and Returns

CA 138-1 REV 10-67

SYSTEM

Entry Bl - number of words to be moved
B7 - address of data item or
beginning address of array.
X1 = FET address
X6 = function code for CIO
- Exit X3 =0 lf EOR was encountered during

the move operation
X3 # 0 otherwise

AW,
e
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4.5.1 Calling Sequence and Returns
Entry X1l = error number
X2 = address of diagnostic message.
5.0 Structure |
5.1 If the f11e being referenced is not a BUFFER

CA 138-1 REV 10-67

file, no action is taken by IOCHEK. If neces-
sary, GETBA is called to obtain the address of
the FET. If the file cannot be referenced, an
error exit is taken. If the file is busy, normal
recall is initiated. If the previous operation
on the file was a BUFFER OUT, the FET pointers
are reset (FIRST=IN=OUT), the B registers are
restored, and the routine exits. If the pre-
vious operation was a BUFFER IN, SIO. is

-“called to complete any pending information

transfer on an I or X tape file. On an S or
L tape, recall is issued until the operation
in progress is completed. The 1ength of the
block of information transferred is then
placed in word 14 of the FET, the B reglsters
are restored and the routine exits.
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1.0 General Information

1.1
2.0
2.1
2.1.1

3.0
3.1
3.1.1

4.0
4.1
4,1.1

4.2
4,2.1

4,3
4.3.1

The function of this routine is to return the number

of words read on logical unit i by the last BUFFER IN
operation in response to the FORTRAN function LENGTH(i).
Length: 218

Entry Points

LENGTH

Calling Sequence and Returns

This routine is entered by doing a RJ to LENGTH, Bl
should contain the address of either the file name

~or the logical tape number associated with the tape
unit. Upon exit, X6 will contain the number of words
read on the file by the last BUFFER IN operation, i(ﬁ
Diagnostics ’

Fatal to Execution

"Unassigned medium, file XXXXXXX", error number 81,
will be given if no file was found for the tape unit,

External Routines

ABNORML

Calling Sequence and Returns

A RJ to SYSTEM must be made prior to a RJ to ABNORML,
GETBA |

Calling Sequence and Returns

Entry B2 = complement of address of either file
name or logical tape number

Exit B2
X3

FET address
file name

SYSTEM " O

Calling Sequence and Returns

Entry X1 = error number
X2 = address of diagnostic message
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Structure
32, the pnly.B register used, is saved.

The entrance parameter is complemented and the FET
address of the file for unit i is obtained by calling

' GETBA, If GETBA found the file in the list 6f FORTRAN

files, a branch is taken to LEA,

The file name is stored into the error message. SYSTEM
(with an error number of 8l and an error message of
"Unassigned medium, file XXXXXXX") is called to pro-
cess the error and ABNORML is called to abort the job

" because the error is fatal,

(LEA) X6 is set equal to the number of words read on
unit i by the last BUFFER IN operation.

B2 is restored and a branch is taken to exit,
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3.0
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General Information -

The function of this routine is to transfer
one logical record of binary information
from storage location (L) to a file unit (i)
as specified by -one of the following FORTRAN
statements: _

WRITE (i)L
WRITE TAPE i,L

If L is omitted, the routine writes a zero
length logical record onto the file unit (1).

Approximate length: 211B
Entry Points

OUTPTB

Calling Sequence and Returns

This routine is entered by doing an RJ to
OUTPTB. It is entered three or more times;
a first entry to initialize output, one
intermediate entry for each array or data
item, and a final entry to signal the list
and terminate output. The register condi-
tions for the entries should be:

First entry Bl =0
B2 = the address of the buffer
parameter list or the comple-
ment of the address of the
file name or logical tape
number ‘

Intermediate Bl = the address of the data
item or the beginning
address of the array

B2 = the array length or 0

Final Entry = Bl = -1

Upon exit one binary logical record will have
been written.

Diagnostics

MACHINE SERIES — 64/65/6600

o
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Fatal to Execution

"Unassigned medium, file XXXXXXX," error
number 82, will be given if no file was
found for the tape unit.

External Routines

ABNORML

Cailing Sequence and Returns

An RJ to SYSTEM must be made prior to an

‘RJ to ABNORML

CIOl |

" Calling Sequence and Returns

Entry B6 - return address

X1 = FET address
; v X2 = function code for CIO
GETBA

Calling Sequence and Returns

Entry B2 = complement of addresé of
either file name or logical
tape number

Exit B2 = FET address

X3 = file name

OPEN

Calling Sequence and Returns

FET address

Entry = X1
- OPEN parameter

X2

LA}

SI10.

Calling Sequenee and Returns

~ Entry = Bl = humber_of words to be

transferred ,
B7 = address of data item or
- beginning address of array
X1 = FET address
X6 - function code for CIO
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4.6 SYSTEM
4.6.1 Calling Sequence and Returns

Entry X1l = error number

X2 = address of diagnostic
~ message

4.7 INITL
4.7.1 Calling Sequence and Returns

An RJ to INITL is made with the wollowing

registers set:

Entry B2 = address of first word of FET
of the file, or the comple-
ment of either the file name

' or logical tape number
X6 = open parameter
X7 = read/write parameter
Exit B2 = address of first word of FET
of the file, or unchanged
. if file not found.
X5 = code and status
X6 = CIO control word
B5 = 1 -
B6 = -1 if an uncleared EOF on a
read request
B6 = -2 if an attempted read after
write :
5.0 Structure
5.1 At least two entries are made to OUTPTB

in response to a binary write. The initial
entry calls GETBA if necessary to obtain
the address of the FET. If the file cannot
be referenced an error exit is taken. If

the file is not blocked INITL is called to

initialize the file, and an initialization
call is made to SIO.

As many intermediate entries are made as are

necessary to transfer data. The parameters

with which OUTPTB was called are passed in a call

to SIO unless the file is blocked.

The terminal entry makes a terminal call to SIO

unless the file is blocked.

o
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The first call to OUTPB on a blocked file
opens the file if it is not yet opened,
positions the file if the last operation
was read, and initializes local cells.

An intermediate call to OUTPB on a
blocked file calls GETWDS if necessary to
provide a number of sequential words in
the buffer, sets up a call to MVWDS. to
transfer the binary blocking control
word and the user's logical record, and
calls GEIWDS again if necessary.

The last call to OUTPTB on a blocked file
calls GETWDS if necessary, prepares the
next binary blocking control word, and
updates the record count.

CA 1as-1t REV 10-67
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D15. OUTPTC
1.0 General Information

This routine serves as the interface
between the FORTRAN formatted output
statements and the SCOPE system input/
output processing. In conjunction with
the routine KODER (which converts inform-
- ation to the format specification), data
items may be written onto a file in lines
of MAXCHAR length. Although KODER is a
part of the OUTPTC deck, it functions as
a separate entity, and will be described

separately. ; '
1.1 Approximate length (including KODER):
1274B
2.0 Entry Points
2.1 OUTPTC

2.1.1 Calling Sequence and Returns (L)

The procedure for utilizing OUTPTC involves

an initialization call (accomplished by a

return jump to the entry point OUTPTC with

parameters designating the file to be

referenced and the format to be used),

intermediate calls to convert an item or a

sequence of items, and a final call to

terminate the processing of the last line.

Calling Procedure:
Initialization Call
RJ OUTPTC

Where Register B2 has been set to a value

ALPHA, TIf ALPHA>O then ALPHA is

the address of the first word of the

file environment table of the file

to be referenced.

If ALPHA<Q then the cmtents of the

word at location -ALPHA contains the
file designation, which may be in

either of two forms: ‘:,

CA 138-1 REV 10-67
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1. VFD 60/U 12U%99
2. VFD 42/FNAME,18/0 Where FNAME is
- the display code
file-name to be
referenced.

Register B3 has been set to a value BETA,
If BETA>O then it is the address of the
format to be used (the word at BETA will
- contain the display code of the format
number in the source code and the format
strong begins at location BETA+l. 1If
BETA<O then it is the complement of the
first word of a variable format strong.

Intermediate Calls
RJ OUTPTC
Where Register Bl has been set to the address of
~ a sequence of items (poss1b1y of length 1)
to be converted.
Register B2 contains the number of words
which comprise the items to be converted
(the items may be 31ng1e or double word
- .entities). '
Final Call
RJ OUTPTC

Where Register Bl has been set to a negative
quantity. ,

3.0 ,,Diagnosties
3.1 Fatal to Executlon

3.1.1 k"Una381gned medlum file XXXXX," error number 83,
will be given if no file was found for a tape un1t

3.1.2 "Output file line limit exceeded", error number 84
will be given if the line limit, as specified on
the RUN card is exceeded.

4.0 External Routines

O 4.1  ABNORML

CA 138-1 REV 10-67
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Calling Sequence and Returns

An RJ to SYSTEM Just be made prior to an RJ
to ABNORML

INITL

Caliing Sequence and Returns

‘An RJ to INITL is made with the following

registers set:

Entry = B2 = address of first word of FET
of the file, or the complement
of either the file name or
logical tape number.

X6 = open parameter
X7 = read/write parameter
Exit - B2 = address of first word of FET
o of file, or unchanged if file
not found.
X5 = code and status
X6 = CIO control word
B5 =1
B6 = -1 if an uncleared EOF on a
read request.
B6 = -2 if an attempted read after

write
SI0.
Calling Sequence and Returns

This is the entry point for read/write process-
ing. It is entered by doing an RJ to SIO. with
X1 set to the address of the first word of the
FET associated with the file, SIO.CTL control
word with bit 2 =0 for a read request and =1
for a write request, and B registers set
according to the following criteria:

" B7 =0 This is a formatted I/0 request

For a formatted read request, the
150 character DAT. buffer will be
utilized, with blank fill, replacing
any zero bytes with blanks. -

N

4
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For .a formatted write request, Bl
contains the number of characters
to be written from the DAT. buffer,
starting at DAT., through DAT. +Bl-1.

~ Characters are expected in Rl format;
i.e. right-adjusted, one character
per word, with zero fill.

B7 #0 ‘This is an unformatted I/0 request

Bl=0 INPUTB/OUTPUTB initialization
Bl O unformatted read/write request,
Bl contains the number of words
' ' to be transferred
~ Bl 0 INPUTB/OUTPUTB termination

Upon exit data will have been transferred
between the area defined and the buffer,
operating system calls will have been made as.
required, and IN and OUT will have been up-
dated. Also X4 w111 have been set as follows'

0 " X4 =0 EOR‘

X4 0 EOF
X4 0 else

4.4.1 Calling Sequence and Returns

error number

Entry X1 =
SR : = address of diagnostic message

CA 138-1 REV 10-67
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D16. OUTPIN
1.0 .

1.1
2.0
2.1

2.1.1

3.0
3.1
3.1.1

3.1.2

4.0
4.1
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General Information

This routine is called to handle FORTRAN
statements of the form:

PRINT n ,
WRITE (u,n)

where n has been specified as NAMELIST.
OUTPTN will convert the data associated with
the NAMELIST group according to the mode of
the variables in the group. The information
will be placed on the specified file.
Length: 452B |
Entry Points

OUTPTN. This is the only entry point to the
routine and performs all NAMELIST output.

Calling Sequence and Returns
Upon entry the following B registers are set:
Bl - fwa of the NAMELIST gfoup area
B2 - address of the first word of FET
of the file or complemented
address of variable tape number.
Diagnostics
Fatal to Execution
'""Unassigned medium, file XXXXXXX," error
number 64, will be given if no file was
found for the tape unit.
"Output file line limit exceeded," error
number 84, will be given if the line limit,
as specified on the RUN card, is exceeded.
External Routines

ABNORML

0

ey

=
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4.1.1 Calling Sequence and Returns

An RJ to SYSTEM must be made prior to an
to ABNORML -

4.2 INITL
4.2.1 Calling Sequence and Returns

" An RJ to INITL is made with the following
registers set:

Entry 'B2 = address of first word of FET
of the file, or the complement
of either the file name or
logical tape number,

X6 = open parameter
X7 = read/write parameter
Exit B2 = address of first word of

FET of the file, or unchanged
: ‘ if file not found.
0 ' : code and status

X6 = CIO control word

B5 = 1 ;

B6 = -1 if an uncleared EOF on a
read request

B6 = -2 if an attempted read after

write
4.3 SIO0.
4.3.1 Calllng Sequence and Returns

This is the entry point for read/wrlte
processing. It is entered by doing an RJ
to SIO. with X1 set to the address of the
first word of the FET associated with the
file, SIO.CTL control word with bit 2 =0
for a read request and =1 for a write re-
quest, and B registers set according to the
following criteria:

B7 =0 This is a formatted I/0 request
For a formatted read request, the
150 character DAT. buffer will be

utilized, with blank fill, replac-
o C ing any zero bytes with blanks.

CA 138-1 REV 10-67
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For a formatted write request, BI
contains the number of characters

to be written from the DAT, buffer,
starting at DAT., through DAT. = Bl-1.
Characters are expected in Rl format;
i.e. right-adjusted, one character
per word, with zero fill.

B7 #0 This is an unformatted I/0 request

Bl=0  INPUTB/OUTPUTB initialization
Bl 0 unformatted read/write request,

Bl contains the number of word
‘ to be transferred : :
Bl O INPUTB/OUTPTB termination

Upon exit data will have been transferred between
the area defined and the buffer, operating system
calls will have been made as required, and IN and
OUT will have been updated. Also X4 will have
been set as follows:

X4 = 0 EOR | .
X4 0 EOF f‘ﬁ
X4 0 else , ’
SYSTEM
Calling Sequence and Returns
Entry X1 = error :
X2 = address of diagnostic message
Structure

OUTPIN first save registers, then calls INITL.

to initialize the file. If the file is not

found, error exit is taken. OUTPTN then forms

the first line of Namelist output, i.e., .

$ "Namelist-group-name', and calls S10. to

transfer the line to the output buffer. The

Namelist information area, as described in

Section 6 of INPUTN, is then utilized in

printing out the variables and their values

which are associated with the Namelist group.

Information is stored in the DAT. buffer and

again SIO. is called to transfer the information,

a record at a time, to the output buffer. Pro-

cessing continues until the zeroword at the end

of the Namelist information area is encountered.

At that point, "END" is sent to the output

buffer via SIO. and control is returned to the Q:p
caller via the entry point. :
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General Information

The function of this routine is to transfer the in-
formation in the list variables, L, according tb the
FORTRAN FORMAT specified by n, into the locations(s)
starting at v, .c BCD characters per record., These
parameters having been specified in the FORTRAN
statement ENCODE (c,n,v)L. This is a core to core
transfer and therefore does not use peripheral
equipment, ,

8
Entry Points

OUTPUTS
Calling Sequence and Returns

The routine is entered by doing a RJ to OUTPUTS. It
is entered four or more times, The first two. entries
are initialization phases, an intermediate entry for
each data item, and a final entry to signal the end
of data. The register conditions at the entry points
are as follows: :

First Entry Bl = 0,
’ B2 = 0,
B3 = the address of the format
statement,
B4 = the character length,
Second Entry Bl = the beginning address of the
’ packed data,
B2 = 0, -
Intermediate
Entries - Bl = the address of data item or

beginning address of array,
B2 = the array length or zero,

Final Entry Bl = -1,

Upon exit the character transfer will have been
affected.

Diagnostics

Fatal to Execution
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3.1.1 ENCODE * CHAR/REC ,GT. 150* error number 85, will be
’given if the number of characters to be transferred
is greater than 150,
4,0 External Routines
4,1 ABNORML
4,1.1 Calling Sequence and Return
A RJ to SYSTEM must be made prior to a RJ to ABNORML.,
4,2 KODER
4.2,1 Calling Sequence and Return
Entered three or more times, the first is for initial-
ization purposes, the intermediates for processing,
and the final to signal the end of data. At entry
times the follow1ng register conditions should exist:
. AN
First Entry Bl = 0, 'y
B2 = the address of data character
buffer :
B3 = the address of the FORMAT state-
ment, ‘
B4 = the address of data fetch sequence,
B5 = the address of calling routine,
B6 = 0,
B7 = the number of characters,
Intermediate
Entries Bl = the address of data item or be-
‘ ginning address of array,
B2 = the array length or zero,
Final Entry Bl = -1,
4,3 SYSTEM
4,3.1 cCalling Sequence and Return
Entry X1 = the erfor number
X2 = the address of the diagnostic
' message
5.0 Structure , ‘:)
5.1 Initialization
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S.1.1

5.1.2

5.1.3

5.2
5.2.1

5.2.4

5.2,5

5.2,6

(FIRST) 1Initialization phase I. Stores traceback
information and checks to see that the char/record
count does not exceed 150, If it does, a jump to
ERRS occurs. If not, the second entry flag is set
to zero, the address of the format statement is
saved, and the number of characters in the record is
saved, .

(SECND) 1Initialization phase II, Saves the beginning
address of the packed data and sets the registers
for the initial entry into KODER, then calls KODER,

(ERRS) Calls SYSTEM (with an error number of 85 and

a message of *ENCODE CHAR/REC '.GT. 150*) to process
the error and then calls ABNORML to abort the job
since the error is fatal to execution.

RIDAT, Used by KODER to store a data line,

(WTNX) Sets up a character pointer, a CHAR/RECORD

‘counter, and a WORD pointer,

(WTA) Clears a word to zeros and sets up the CHAR/
WORD counter,

(WTB) Fetches a character and checks to see whether
or not it is zero, If it is, a jump to WTC is
executed; otherwise, the CHAR/RECORD and the CHAR/
WORD counters are decremented by one, and the char-
acter stored in the data word. Checks to see if the
CHAR/RECORD counter is less than one., If it is, exe
ecutes a jump to WTC; otherwise, checks to see whether
or not CHAR/WORD counter is zero, If it is not, jumps
back to WTB; otherwise, it stores WORD and increments
the WORD pointer by one and jumps back to WTA.

(WTC) Asks whether or not CHAR/WORD counter is zero,
and if it is executes a jump to WTE, otherwise a
blank character is set. '

(WTD) Decrements the CHAR/RECORD and CHAR/WORD
counters by one and stores the blank character.

(WTE) Asks if CHAR/WORD counter is not equal to zero,
and if so executes a jump to WTD, otherwise it sets up
a word of blanks, '

(WPF) Stores a packed word and increments the WORD
pointer by one,:and then asks if the CHAR/RECORD
counter is less than one., If true, a jump to WTG is
executed, otherwise the CHAR/RECORD counter is de-
cremented by one and a jump to WTF is executed.
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(WI'G) Saves word address and sets the character
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5.2.8

buffer address, then exits,

0
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D18. REWINM
1.0 General Information
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1.1
2.0
2.1

2.1.1

- 3.0

3.1
3.1.1
4.0

4.1
4.1.1

4.2

4.2.1

The function of this routine is to rewind to
load point tape unit i in response to the ‘
FORTRAN statement REWIND i.

Ength: 528

Entry Points

REWINM

Calling Sequence and Returns

The routine is entered by doing an RJ to
REWINM, X6 should contain the complement of
the address either the file name or the
logical tape number associated with the tape
unit; or X6 should contain the address of
the first word of the FET associated with
the file. Upon exit the tape will have
been rewound to load point.

Diagnostics

Fatal to Execution

"Unassigned medium, file XXXXXXX," error
number 86, will be given if no file was
found for the tape unit.

External Routines

ABNORML

Calling Sequence and Returns

An RJ to SYSTEM must be made prior to an
RJ to ABNORML

CIOl.
Calling Sequence and Returns

return address

Entry B6 -
X1 = FET address
X2 = function code for CIO
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4.3 ( GETBA

4.3.1 Calling Sequence and Returns

Entry B2 = complement of address of
. either the file name, or
logical tape number,

Exit B2 = address of first word of
FET of the file.
X8 = file name ‘
4.4 INITL.
4.4.1 Calling Sequence and Returns

An RJ to INITL. is made with the following
registers set:

Entry B2 = address of first word of FET
of file, or the complement of N
either the file name or s
logical tape number. -
X6 = open parameter
X7 = read/write parameter
Exit B2 = address of first word of FET
of the file, or unchanged if
file not found.
X5 = code and status
X6 = CIO control word
B5 =1
B6 = -1 if an uncleared EOF on a
read request
B6 = -2 if an attempted read after
’ write
4.5 ADVIN
4.5.1 Calling Sequence and Returns ,
An RJ to ADVIN is made with the following
register set: :
X1 = address of first word of FET
of the file ,
ADVIN advances the IN pointer by 1. ‘jﬁ

4.6  SYSTEM

CA 138-1 REV 10-67
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4.6.1

5.0
5.1

Calling Sequence and Returns

Entry X1l = error number
' X2 = address of diagnostic message

Structure

Registers Bl, B2, B6 and B7 are saved. If
necessary, GETBA is called to obtain the
address of the FET. If the file cannot be
referenced, an error exit is taken. If

the file has not been opened, the B registers
are restored and the routine exits. INITL is
called to determine the status of the file.
If the file is blocked binary and the last
operation was a write, ADVIN. is called to
write an end-of-file if necessary. The
end-of-file flag is then cleared and CIOl.

is called to rewind the file. The B
registers are restored and the routine exits.
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D19. XRCL
1.0 General Information

XRCL is called to enter the program into recall
status,

1.1 Length: 5
2.0 Entry Points
2.1 XRCL - .

2,1.1 Calling Sequence and Returns: none

3.0 Diagnostics Produced: none
4,0 External Routines: none
‘5.0 Structure

{1
5.1 Wait until RA+l is clear. Put "RCL" in the upper d:»
18 bits of RA+1l, Wait until RA+1l is clear, then

-EXIT.

CA 138-1 REV 10-67



‘:&

CONTROL DATA CORPORATION
DIVISION

DOCUMENT CLASS IMS ‘
PRODUCT NiMéS Rﬁﬁ 2.3 - OBJECT LIBRARY

PAGE NO.——11=D20Q=1

/06

PRODUCT MODEL NO. _
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1.0

1.1
2.0
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CA 138-1 REV 10-67

General Information

The function of this routine is to perform formatted

conversion of data from display code form into
machine internal form in response to calls from
INPUTC or INPUTS.

Approximate length: (see section D8 on INPUTC)
Entry Points

KRAKER

Calling Sequence and Returns

The procedure for utilizing KRAKER involves an
initialization call providing various state
setting information (location of the format to
use, length of the input line, etc.), intermediate
calls to perform the conversion of the data items,
and a terminal call to conclude processing of

the last line.

Calling Procedure:
Initialization Call
RJ KRAKER
where the following registers have been set

Bl -- 0

B2 -- the address of the first word of the
data buffer which will hold an input
line, burst into one character per
word, right-justified with binary
zero fill

B3 -- address of the format id for a compiled
format or the address minus one of the
first word of a variable format. (For
a compiled format, the format id is a
word containing the format number in
display code, left-justified with
binary zero fill; the format proper
follows the format id word.) ;

B4 -- the address of the word containing a
RJ instruction to the routine which
will "read" the next line into the
data buffer
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B5 -- the maximum length of the input line
(in characters)
B6 -- the address of the word which will
contain the record count for the
file being read from
X3 -- 0 if KRAKER is to handle calls resulting
from a READ statement;
#0 if KRAKER is to handle calls resulting
from a DECODE statement )

Intermediate Calls
RJ KRAKER
where the following registers have been set

Bl -- the address of the first word of the
items in which to place the converted
data -
B2 -- the number of words which comprise the
items. (If the contents of B2 are zero,
then one item will be converted.) ﬂjb

Finél Call
RJ KRAKER
where Bl has been set to a negative value
3.0 Diagnostics
3.1 Fatal to Execution

3.1.1 "Illegal functional letter'", error number 74,
will be issued if an unrecognizable format
specification is encountered.

3.1.2 "Paren group not closed'", error number 75 will
be issued if the end-of-format indication (a
00o character) is encountered before the closing
right parenthesis of the format.

3.1.3 "Field width zero", error number 76, will be
issued if a format specification which specifies
a field width of zero is encountered

3.1.4 "Exceeded record size'", error number 77, will be
issued if an attempt to read beyond the length
‘specified in the initialization entry to KRAKER O
is encountered. ; ‘ :

CA 138<1 REV 10-67
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4.0
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"Illegal data in field", error number 78, will
be issued if a non-digit character appears out
of place in a numeric field.

"Data overflow'", error number 79, will be issued
if the data to be converted has a value which is
too large to be expressed internally in the
machine. :

"Hollerith format with list', error number 80,
will be issued if no format conversion
sgecifieation is encountered in a format and
there is a request for an item to be converted.

External Routines
ABNORML
Calling Sequence and Returns

A RJ to SYSTEM must be made prior to a RJ to
ABNORML (which will abort the job)

SYSTEM
Calling Sequence and Returns

Entry X1l = error number
X2 = address of diagnostic message

Structure

The main cycle of conversion for each format
specification consists of determining the appropriate
processor for the format specification and jumping
to the location for the processor., The processor
selected then converts the data, increments the
format and data pointers and then returns to a
common point where the converted value is stored
and, if the intermediate entry was a ''short-1list"
call, the cycle is entered again. If only a
single item was requested then the routine returns
to the caller.

Format Specification Processors

(RPARN) Right Parenthesis Processor

1f the repeat count is not exhausted for the group
then the format pointer is reset to the beginning

of the group and the scanning cycle is re-entered
(unless this is a DECODE call and this is the
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5.2.2

5.2'3

5.2.4

5.2.5

5.2.6

5.2.7

5.2.8
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terminal call, in which case an exit is made from
KRAKER), If the end of the format has been

reached then the format pointer is reset (the manner
of resetting depends on whether the USASI mode

of format scanning has been selected or not). TIf

no item conversion specification has been encountered
and there is a request for an item outstanding then

a diagnostic message is issued and the job aborted.

(LPARN) Left Parenthesis Processor

Unless too many levels of parentheses are
encountered (three are allowed in USASI formats,
two otherwise) this processor serves to push-down
the level and information associated with group
repeating, .

(SLASH) Slash Processor

The routine RDNX is called to read the next line
(or lines) to satisfy the '"n/" format specification.

(XCODE) X-specification Processor

The data pointer is incremented by the count of
the "X" specification and the scanning cycle
re-entered. :

(HCODE) H-specification Processor

If there is no overflow of data requested then the
next 'n" characters are transferred from the data
string to the format to appear after the 'mH".
(STAR) Asterisk-specification Processor

Data is transferred from the data string to the

format until the matching asterisk is encountered
in the format (anu asterisks encountered in the

 data stream will be transmitted as blanks).

(PCODE, PLUS,MINUS) Scale Factor Proceééor

The value of the scale factor designated is set

into the location SCA.

(ICODE, FCODE, ECODE,DCODE) D, E, F, G, and I

- Specification Processors

CA 138-1 REV 10-67

These processors (using several common segments of
code) convert decimal numeric data into internal

0

O
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. 5.2.9'

5.2.10

5.2.11

5.3
5.3.1

5.3.2

5.3.3

5.3.4

CA 138-1 REV 10-87

form. The floating point processor portion uses
triple precision multiplication in the scaling of
the numbers which it then rounds to either double
or single precision for storing into the data
item, ‘

(ACODE,RCODE) A- and R-specification Processors

These processors transfer display code data from
the data string into either left-justified, blank
fi1ll form (A) or right-justified, binary zero fill
form (R) for storing.

(OCODE) O-specification Processor

This processor converts octal numeric data from
display code form into internal form,

(LCODE) L-specification processor
The value of the logical specification is set to
false (-0) as an initial condition and if the

first non-blank character in the defined field
is a "T" then the value is set to true (+0).

Local Routines

(Xov)

This routine checks for the record length requested
being larger than the specified length in the initial
call,

(LDNX)

This routine 1oads and bursts the next word of the
format.

(FWD)

This routine converts a string of format characters
from digits into binary form until a non-blank,
non-digit character is encountered. (Blanks are
ignored.) ‘

(RDNX)

This routine reads the next line from the data stream.
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Description of Each Rougine

ALGOER

1.0

1.1
2,0
2.1
2,1.1
3.0
3.1
3.2
3.2.1
4.0

4.1

4.1,1

4,2

4.2.1

- Length: 12

General Information
ALGOER is called when an error is detected in. an

-assigned or computed GO TO. It gives a diagnostic,
traceback, and aborts the job,

8
Entry Points
ALGOER

Calling Sequence and Returns: none

" Diagnostics

Informativey none

Fatal

ERROR, COMPUTED OR ASSIGNED GO TO UST
External Routines

SYSTEM

Calling Sequence and Returns

Entry X1 = error number
X2 = address of diagnostic message

ABNORML
Calling Sequence and Returns

Must be preceeded by a RJ to SYSTEM,
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1.0 General Information

1,1  Length: 247

CA 138-1 REV 10-67

The function of this routine is to display a variable
name according to the Hollerith specifications H and

a numerical value k in the dayfile in response to the
FORTRAN statement CALL DISPLA(h,k). The value k is
displayed as an integer if it is not normalized and

in floating point format if it is normalized. If k
.is infinite or out of range, it will be displayed as a
message to that effect.

8
2,0  Entry Points

2.1  DISPIA
2.1.1 Calling Sequence and Returns

This routine is entered by doing a RJ to DISPLA, Bl
should contain the beginning address of the array con-
taining the ‘Hollerith data and B2 should contain the
address of the numerical data. Upon exit, the
Hollerith message and its numerical value will have
been displayed on the dayfile.

3,0 .Diagnostics

3.1 No diagnostics are given.

4,0 External Routines

4.1 No external routines:are used.

5.0 Structure

5.1 No registers are saved.

5.2 The numerical data is fetched.

5.3 (DLAY1) If a request cannot be issued at this time,

a branch is taken to DLAY1,

5.4 (DBA) The next word of the Hollerith message is
fetched and stored for a MSG request, v

5.4.1 If there are more words in the Hollerith message, a
branch is taken to DBA,
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'5.10
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If the numerical value is positive, a branch is taken
to DIA, Otherwise, the numerical value is complemented,

(DIA) The sign of the numerical value is sfored for
the MSG request (a positive value is given a blank
rather than a plus sign).

If the‘numericai value is zero, e branch is taken to
INT. ,

(DIB). If the numerical value is infinite, a branch is

- taken to ERR with the message INFINITE,

If the numerical value is out of range, a branch is
taken to ERR with the message RANGE, Otherwise, the-
numerical value is normalized.

If the numerical value was already normalized, a branch

" is taken to FPT.

If the numerlcal value is not a floating point zero, g{m
a branch is taken to INT,

(FPT) The numerical value is converted to a floating
point number and stored one character per word in the
array DAT.

(PCK) The pointer to the array DAT is initialized.

(DPG) The next character in the number is packed into
a word., C ' - :

(DPJ) If there is a character in the high order position

"of the word, a branch is taken to DPH, Otherwise, the

characters are shifted left one place,

If there are no more characters to be packed into the

"word, a branch is taken to DPJ, Otherwise, a branch

is taken to DPG.
(DPH) The packed word is stored for the MSG request.

If there are no more characters to be packed into words,
a branch is taken to DPI, Otherwise, a branch to DPG
is taken,

(DPI) - The MSG requeet is set up.

O

(WRT) If the MSG request cannot be issued, a branch
is taken to WRT.
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5.10.1 The MSG request i& issued.

5.11 (WRU) If the MSG request has not been honored, a
: branch is taken to WRU.

5.11.1 A RCL request is issued and a branch is taken to exit.

5.12 (INT) The numerical value is converted to an integer
~ and stored one character per word in the array DAT.

5.13 (ERR) The error message is stored for the MSG request
and a branch is taken to DPI,

CA 138-1 REV 10-67
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DUMP

1.0

l.1
2,0
2.1
2.1.1

2,2
2,2.1

General Information

The function of this routine is to dump from one to
twenty areas of storage according to a specified format
on the OUTPUT file in response to one of the following
FORTRAN statements: :

CALL DUMP(al'bl'fl'...'aﬁ'bn’fn)

where the a,'s and b,'s are respectively the first and
last words 8f the stdrage area to be dumped and the
f.'s are the format specifications., If no parameters
ar¥e provided, an octal dump of all storage occurs,

If PDUMP was called, comtrol is returned to the calling
program, If DUMP was called, the calling program is
terminated and control is returned to the monitor.,

Length: 2138

Entry Points
DUMP
Calling Sequence and Returns

The routine is entered by doing a RJ to DUMP, It may
be entered with as many as sixty parameters. The order
of the parameters should be alvblrf1'°'°'an'bnrfnr
where n £20, The first six parameters should be con-
tained in order in registers Bl-B6. The remaining
parameters should be stored in order beginning at
location ST+6, where ST is the address of the beginning
of the parameter region for the routine as described

in the FORTRAN reference manual Appendix H., B7 should
contain the number of parameters. Upon exit, a dump

of the designated storage areas according to their
specified formats will have been performed on the
OUTPUT file. The calling program will have been
terminated and control returned to the monitor,

PDUMP

Calling Sequence and Returns

The routine is entered by doing a RJ to PDUMP, It may
be entered with as many as sixty parameters, The

order of the parameters should be a ,bl,fl,....an,bn,fn,
where n is less than or equal to 20, The first six

Y

LW

O

y
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3.0

3.1

4.0
4.1

4.,1.1

4,2
4,2,1

parameters should be contained in order in registers
Bl=-B6, The remaining parameters should be stored

in order beginning at location ST+6, where ST is the
address of the beginning of the parameter region for
the routine as described in the FORTRAN reference
manual Appendix H, B7 should contain the number of
parameters., Upon exit, a dump of the designated
storage areas according to their specified formats
will have been performed on the OUTPUT file,

Diagnostics

No diagnostics are given.
External Routines

OUTPTC |

Calling Sequence and Returns

First Entry Bl =0
B2 = the address of the buffer
parameter list or the comple-
mented address of the variable
tape number
B2 = the address of the format state-
ment
Intermediate :
Entries Bl = the address of the data item or
the beginning address of the
array

B2 = the array length or zero
Final Entry Bl = =1
STOP
Calling Sequence and Returns
Upon exit from this routine, the calling program will
have been terminated and control is returned to the
monitor.
Structure
No registers are saved.
(pDUMP) FLG is set to zero to indicate that the

routine was entered at PDUMP and then a branch is
taken to PDUMP1,.
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5.3

5.5

5.5.1
5.6

5.6.1

5.9.2

5.10

(DUMP) FLG is set to one to indicate that the routine
was entered at DUMP. A RJ is made to DMP to perform
the dump and then a RJ is made to STOP to terminate
execution of the calling program,

(PDUMP1) A RJ is made to DMP to perform the dump and
then a branch is taken to exit,

(DMP) If a dump of all storage is indicated, a branch
is taken to DMA, Otherwise, the parameters contained
in Bl through B6 are stored in the parameter list,

The end of the parameter list is calculated,

(DML) If there are no more storage areas left to be
dumped, a branch is taken to exit. Otherwise, the
start of the parameter list is updated and the first
and last word address of the area to be dumped are
stored for a call to LST.

If the last word address of the area to be dumped

is greater than the first word address of that area,

a branch is taken to DMG. Otherwise, the two addresses
are reversed and stored, '

(DMG) The dump is given an E format specification. If
the dump parameter indicated E format, a branch is
taken to DUF,

The dump is given an I format specification. If the
dump parameter indicated I format, a branch is taken
to DUF. Otherwise, the dump is given an O format
specification.

(DUF) The format specification is stored for a call to
OUTPTC. A RJ is made to LST to write the dump on the
OUTPUT file and then a branch is taken to DML,

(DMA) The first word address of the area to be dumped
is set equal to zero and the last word address, to the

- execution field length, These addresses are stored

for a call to LST.

An O format specification is stored for a call to
OUTPTC,

A RJ is made to LST to write the dump on the OUTPUT
file and then a branch is taken to exit,

(LSS) If an intermediate entry to OUTPTC has to be
made, a branch is taken to LSM. Otherwise, Bl is

0
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5.12

5.12,1

5.13
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set equal to minus one and a RJ is made to OUTPTC,
to signal the end of the dump. A branch is then taken
to exit, » ,

(LST) The parameters for the first entry to OUTPTC are
set up. '

If the routine was entered at PDUMP, a branch is taken
to LSTA, Otherwise, a RJ is made to OUTPTC to signal
the beginning of a dump from DUMP,

(LSTA) A RJ is made to OUTPTC to signal the beginning
of a dump from PDUMP,

(LsA) Bl is set to the beginning address of the area
to be dumped and this address is stored in the array
to be written on the OUTPUT file by OUTPTC.,

The beginning address of the area to be dumped is up~-
dated and B2 is set equal to zero.,

(LSP) If no words remain to be transferred to the
array to be written on the OUTPUT file by OUTPTC,

a branch is‘'taken to L8S. Otherwise, B2 is incremented
by one and the next word to be dumped is stored into
the array to be written on the OUTPUT file by OUTPTC.

If less than four of the words to be dumped have been
stored into the array to be written on the OUTPUT file

‘by OUTPTC, a branch is taken to LSP,

(LsM) B2 is increased by one. A RJ is made to OUTPTC
to write out one line of the dump and then a branch
is taken to LSA.
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DVCHK

1.0

1.1
2,0
2,1
2.1.1

DIVISION
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General Information

Routine provides for compatibility, It is called in
response to the FORTRAN statement IF DIVIDE CHECK ny,ny.

Length: 6
Entry Points
DVCHK

Calling Sequence‘and Returns

Entry Bl - address to return value in
Exit X6 -~ indefinite, a 1 is returned or out
of range

otherwise a 2
Diagnostics: none

External Routine: none
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A5, LEGVAR
1.0 General Information

CA 138-1 REV 10-67

Called in response to a function reference LEGVAR (a)
where a is a variable. It checks the legitimacy of
the specified library and returns the following values:

-1 - variable indefinite
0 - variable legitimate
1 - variable out of range
1.1 Length: 5
2,0 Entry points
2.1 LEGVAR

2,1.1 Calling Sequence and Returns

Entry Bl « contains address of wariable in question
Exit X§ =1 or 0 or =1 (see 1.0)

3.0 Diagnostics: none

4,0 External Routines: none
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A6, LOCF

1.0 General Information

LOCF is called as a function to find the
address of a variable.

1.1 Length: 5

2.0 Entry Points

2.1 LOCF

2.1.1 Calling Sequence and Returns

Entry Bl = contains address of variable
X6 = contains address of variable

2.2 XLOCF - synonymous entry with LOCF
2.2.1 Calling Sequence and Returns

Entry Bl contains address of variable O
X6 contains address of variable

3.0 Diagnostics: none

4.0 External Routines: none

CA 138-1 REV 10-87
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A7. OVERLAY
1.0 General Information

FORTRAN statement routine is called for CALL OVERLAY
(fn,l;lzr).

OVERLAY will translate the information, It is sent
into a call to the loader, which will cause the
requested overlay to be loaded. After loading,
control is returned to this routine, which then sets
up the entry exit/line of the overlay and transfers
control to the overlay.

1.1 Length: 454
2,0 Entry Points
2.1 OVERLAY

2,1,1 A return jump is made to this entry point after the
"following registers are set:

Bl - address of fn
B2 - address of 1

B3 - address of ll
B4 - address of r2

This will cause the requested overlay to be loaded
and control transferred to it.

3.0 Diagnostics
3.1 Informative: None
3.2 Fatal to execution

3.2.1 FATAL ERROR IN LOADER

This is given when the loader sets the fatal error
bit in the loader control words.

4.0 External Routines

4,1 SYSTEM

4,1.1 Called to list the error message and give traceback.,
4.2 ABNORML

4,2,1 Call to close out and abort the job.

CA 138-1 REV 10-67
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5.0 ‘Structure

5.1 Check fourth parameter. If it wasn't "RECALL" go to
5.2 (0vA). Otherwise check to see if the requested
overlay was the last one loaded. If not, go to 5,2
(ovAa), If it was, initialize the entry/exit line
of the overlay and enter the overlay.

5.2 - (OVA) Delete trailing blanks from the file name and
set up the parameters for the loader. Call the loader
to have the overlay loaded. 1If fatal errors were
detected, go to 5.3 (OVE). Otherwise, save the entry
address of the overlay, initialize the entry/exit
line of the overlay, and enter the overlay.

5.3 (OVE) Call SYSTEM to print the error message and give
traceback. Then call ABNORML to abort the job,

6.0 FORMATS

6.1 OVX = bits 54-=59 11
48-53 15
30-42 Entry Address

This call is set each time an overlay has been loaded
and checked when the RECALL parameter is specified,

6.2 OVR =~ contains "RECALLbbbb" in display code (b means
a blank).
6.3 OVP - First of three words that are used for communica-

tion with the loader:

#1 file name with trailing blanks eliminated
#2 bits 54-59 1

48-53 131
41 -i (indicates an overlay load)
#3 0 '

CA 138-1 REV 10-67
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A8, OVERFL
1.0 General Information

This routine, provided for compatibility, is call in
response to the following FORTRAN statements:

IF QUOTIENT OVERFLOW n,,n,
IF ACCUMULATOR OVERFLOW n,,n,
1.1 Length: 5
2.0 Entry Points
2.1 OVERFL
2.1.1 Calling Sequence and Returns
Entry Bl - containsyaddress to return flag in

@ | Exit  f lag

1 if X6 is out of range

flag 2 otherwise
3.0 Diagnostics: None
4.0 External Routines: None

CA 1381 REV 10-67
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PAUSE

1.0

1.1
2.0
2.1
2.1,1

5.3.1
5.4

5.5

General Information

The function of this routine is to display the words
PAUSE n as a dayfile message and stop program execution
until the console operator makes an entry to either
continue or terminate the program in response to the
FORTRAN statement PAUSE n where n< 5 octal digits.

Length: 228

Entry Points

-PAUSE

Calling Segquence and Returns

The routine is entered by doing a RJ to PAUSE, X7
should contain the number n,

Diagnostics

No diagnostics are given

External Routines

No external routines are used,

Structure

No B registers are used,

An MSG request is set up with the message PAUSE n,
(PAV) If the MSG request cannot be issued at this
time, a branch is taken to PAV, Otherwise, the MSG
request is issued,

The PAUSE bit is set in RA,

(PAX) If the PAUSE bit is cleared, a branch is taken
to exit, Otherwise, a RCL request is set up.

(PAY) If the RCL request cannot be issued at this
time, a branch is taken to PAY. Otherwise, the RCL
request is issued and a branch is taken to PAX.
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REMARK
1.0 General Information
The function of this routine is to place a message of
not more than 40 characters in the dayfile in response
to the FORTRAN statement CALL REMARK (H) where H is
a Hollerith specification of not more than 40 char-
acters. :
1.1 Length: 228
2,0 Entry Points
2.1 REMARK
2,1.,1 Calling Sequence and Returns
The routine is entered by doing a RJ to REMARK, Bl
should contain the beginning address of the four word
array containing the message to be placed in the day-
file,
3.0 Diagnostics
3.1 No diagnostics are given,
4,0 External Routines
4.1  CpC
4,1,1 Calling Sequence and Returns
The RJ to CPC must be in the lower half of a word.
The word following the RJ to CPC must contain the
display-coded name of the called PP program in the
high-order 18 bits and the parameters for that pro-
gram in the low order 36 bits. Bit 40 of that word
is the recall bit and bit 41 signifies whether it is
a file or system action request. Upon exit, control
is transferred to the second word following the RJ
to CPC. ,
5.0 Structure
5.1 No B registers are used.
5.2 The four words containing the message to be placed

in the dayfile are fetched and stored for the MSG
request.
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5.3 The MSG request is set up for CPC,

5.4 (NOP) A RJ is made to CPC (with the following word
designating a MSG request with recall) to place the
message on the dayfile and then a branch is taken
to exit.

CA 138-1 REV to-e®
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SCOPE2B

1.0

1.1
2,0
2.1
2.1.1
3.0
3.1

General Information

This routine is called from a control card SCOPE2B.

It expects one or two parameters, SCOPE2B (n,efn)

where n is the number of files and efn is the logieal
file name upon which information is to be written,

Its purpose is to write loader information on the efn
which will create a labeled common block, named SCOPE2B,
large enough to contain FETs for all files in a FORTRAN
program,., This provides compatibility with prior to

RUN 2.3 binaries because of the expanded length of

the 2.3 FET,

Length: _538
Entry Points

SCOPE2B

Calling Sequence and Returns: None

Diagnostics produced.

BAD PARAMETER - placed in dayfile if the number of
parameters is not 1 or 2. '

External Routines: None
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SECOND
1.0

1.1
2,0
2.1
2,1.1

2.1.3
4,0
4.1
4,1.1

4,2
4,2.1

"Length: 24

General Information

The function of this routine is to return the CP
time used in floating point seconds.

8

Entry Point

SECOND

Calling Sequence and Returns

Routine is entered by a RJ to SECOND, There are no
arguments.

SECOND requests action of PP routines TIM and RECALL,
External Routines

TIM

Calling Sequence and Returns

A request for action by PP routine TIM is initiated by
placing in location RA+1 absolute

59 41 17 0

TIM § 0 0 | pointer

The pointer (bits 0 through 17) points at the relative
address to which TIM is to return the CP time used,
The value is returned in the form

59 35 11 0

zeros seconds milliseconds

RECALL
Calling Sequence and Returns
/

A request for recall is issued by placing in location
RA+1 absolute

59 41 0 ‘:b

RCL frmee ZEYOS e
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5.0 Structure
5.1 A0 and all B registers are undisturbed.

CA 138-1 REV 10-67
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Al3., SEGMENT
1.0 General Information
The function of this routine is to form a request to
the LOADER to load and link/delink program segments
in response to the FORTRAN call

CALL SEGMENT (FN,LEVEL,SEG,LIB,MAP)

where
FN = variable name of location containing file
- name (in left justified display code) from
which loading should take place.
LEVEL = level of segment load
SEG = Simple or subscripted variable name of

array containing a list of segments,
sections or subprograms (in left justified
display code) to be loaded with this call.
The list must be terminated by a zero word.
If the first entry is a zero word, all
subprograms remaining on the file FN are
to be loaded.

The remaining parameters are optional

LIB = if zero or left out, an attempt will be
made to satisfy unsatisfied externals
from the system library.

MAP = if zero or left out, a map of the segment

load will be produced,
1.1 Length: 1314
2,0 Entry Points
2.1 SEGMENT
2.,1,1 Calling Sequence and Returns

The routine is entered by a standard FORTRAN call,
an RJ in the upper 30 bits of a word followed by the
traceback information in the lower 30 bits.

RJ SEGMENT 07 § 0X [ CALLEP:!

30 18 0

CA 138-1 REV 10-67
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On entry the addresses of the arguments should be in
the B registers beginning with Bl. Since the number
of arguments is variable, SEGMENT looks back into the
traceback information to determine the number of
arguments passed to it. '

3.0 Diagnostics
3.2 Fatal to Execufion

3.2.1 "ARGUMENTS ILLEGAL," ERROR NUMBER 51 will be given
if illegal names appear in the segment list, Note
that the failure to terminate the segment list with
a zero word should cause an illegal name to be found.

3,2.2 "FATAL ERROR IN LOADER," ERROR NUMBER 51 will be given
if the loader returns with its fatal error flag set.

3.3 Warnings

3,3.1 "NON=-FATAL ERROR IN LOADER, * ERROR NUMBER 52 will be
!E’ v given if the loader returns with its non-fatal error
hd flag set and if a map has not been suppressed,

4,0 External Routines
4.1 LOADER
4,1.1 Calling Sequence and Returns

The loader is called by an RJ to loader, The word
following the RJ must contain the address of the load
sequence parameter list. Entries in this list are two
words long, the last of which must be followed by a

zero word., SEGMENT forms only one entry; this entry

is in PARM and PARM1 and is followed by a zero word ZERO,.

RJ LOADER
3 0]
address of PARM
17 0
PARM File Name , sl
» PARM1 I
ZERO 0 . 0

CA 138-1 REV 10-67
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Bits 0 to 17 of the first word of the entry should
point to the location of the list of segments or
subprograms to be loaded from the file, If the
remainder of the file is to be loaded, these bits
should be zero.,

The loader returns a reply in the load segment para-
meter list, Bit 37 of the second word is the fatal
error flag and bit 36 of the second word is the
non-fatal error flag.

4,2 CIoO
4,2,1 Calling Sequence and Returns

If necessary a request of CIO is made to empty the
output buffer and thus correctly position the out-

put file so that the loader written map will appear

in the correct position in the listing. The request
by setting the code and status bits of the OUTPUT

file FET to 24g and placing in location RA+1 (absolute)
the word "

l éIO FET address
18 0

6,0 Formats

The list of segments or subprograms to be loaded
(third input parameter) must have all trailing blanks
from legal alphanumeric identifiers at the first word
of the list and continues until a zero word is found
(list terminator) or until an illegal alphanumeric
identifier is found.

CA 138-1 REV 10-67
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Al4, SLITE
1.0 General Infqrmation

This routine is called in response to the FORTRAN
statement SENSE LIGHTi to turn on the specified
senge lite, If the lite number is zero, all the
sense lites are turned off,

1.1 Length: 158
2,0 Entry Points
2,1 SLITE
2,1.1 Calling Sequence and Returns
'The routine is entered by doing a RJ to SLITE, Bl
is expected to contain the address of the lite number.
Upon exit no registers are expected set,
0 3.0 Diagnostics

3.1 Informative

3.1.1 455 - BAD SENSE LITE NUMBER is given if the lite
. number is not 0 through 6.

3.2 Fatal: none
4,0 External Routines
4,1 SYSTEM

4.1.1 Calling Sequence and Returns

Entry X1l = error number
X2 = address of diagnostic message
5.0 Structure
5.1 The lite number is checked to see that it is between

0 and 6. If not an error message is given, .

5.2 The specified lite is turned on, If the number is
zero all lites are turned off,

o 5.3 The routine then exits,

6,0 ' Formats

CA 138-1 REV 10-67
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6.1

CA 138-1 REV 10-67

Lites: They are kept in RA, Bit 0 is lite 1,
bit 1 is lite 2, etc,

U
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SLITET

1.0

1.1
2.0
2.1

S 2,1,1

3.0
3.1
3.1.1

4.0
4.1

4,1.1

General Information

This routine is called in response to the FORTRAN
statement IF (SENSE LIGHT i)n s, or when SLITET(i)
is used as a function., 1Its pﬁrpose is to turn off
the specified sense lite. It returns in X6 and in
the memory location a 1 if the specified lite was
on or a 2 if it was not,

Length: 208
Entry Points

SLITET

Calling Sequence and Returns

The routine is entered by doing a RJ to SLITET,

Bl is expected to be set to the memory location
containing the lite number and B2 to the address in
which the flag is to be returned., If the lite is
on, it is turned off and a 1 is returned. If it
was off a 2 is returned, Their value return is
both through memory and X6,

Diagnostics produced.

Informative

468 - BAD SENSE LITE NUMBER is given if the lite
number is not between l1=-6.

External Routines
SYSTEM
Calling Sequence and Returns

Entry X1l = error number
X2 = address of diagnostic message

Structure

The lite number is checked to see that it is between
1l and 6., An informative error is given if it is not.

The specified lite is turned off.

1l is returned if the lite was on, 2 if it was off,

5
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Ll
SSWTCH
1.0 General Information

Routine called in response to the FORTRAN statement
IF (SENSE SWITCH i)ny,n,.

Length: 178
Entry Points
SSWTCH

Calling Sequence and Returns

Entry Bl - points to switch number
B2 - address of variable to return flag in

Exit flag = 1 if SWITCH i is on
= 2 if SWITCH i i f
| flag if i is off {w
Diagnostics

Informativé: none
BAD SWITCH NUMBER
External Routines

SYSTEM

"Calling Sequence and Returns

X1 = error number
X2 = address of error message
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START

1.0

1.1
2,0
2.1
2.1.1

General Information

This routine is called by the statement CALL START,
It places the word START in the dayfile,

Length: 7

Entry pointsv

START

Calling Sequence and Returns

Entered by a RJ START, No registers are expected

to be set,.

Diagnostics produced: none
External routines: none

Structure

A delay is taken until RA+l is zero.

A "MSG" request is sent to the operating system
specifying "START" to be placed in the dayfile.

The routine exits.
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Al8, TIME
1.0 General Information

The function of this routine is to write a message
of up to 50 characters in the dayfile,

1.1 Length: 238

2,0 Entry Point

2,1 TIME

2.1.1 Calling Sequence and Returns
Routine is entered by an RJ to TIME, Bl contains the
address of the first word of the message, or is zero
if there is no message.

2.1.3 TIME requests action by PP routine MSG,

4,0 External Routines

4.1 Calling Seéuence and Returns

A request for action by PP routine MSG is initiated
by placing in location RA+1l absolute.

59 41 17 0

MSG 0

0 pointer]

The pointer (bits 0 through 17) points at the relative
address of the first word of the message to be printed.
This word always contains "TIMEbbbbbb," and is

followed by the input message or, if none, a zero word.

6.0 Formats
The input message must always end on a word boundary,

and if less than 5 words must be terminated by a
zero word,

CA 138-1 REV 10-67
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IV. Mathematical Library

A. Library Functions

Al, ALNLOG
ENTRY POINTS:

PURPOSE:

USAGE:

METHOD:

LANGUAGE

TIME:
. STORAGE:

ACCURACY:

RESTRICTIONS:

CA 138-1 REV 10-67

ALOG, ALOGl0

ALOG : Evaluate the natural logarithm
of a real number,

ALOG10 : Evaluate -the logarithm to base
10.0 of a real number,

A= ALOG(X)

A = ALOG1l0(X) '

where X is the single preeision floatlng
point argument and A is the result in single
precision floating point.

ALOGl0(X) = loglo(e)*ALOG(X)

1 .1
let X = 2Kwy, 5 /2&y &27/2
log, (X) = K*log (2.0) + loqe(w)
_ 1 +t)_ Ak
].Oge W) = loge .i_:—-t._-) = 2t ta'
_ 2 3 . =
Q= an + nzz + ngf' , 2 =t »
3
do + d1Z\+ dzz + d3z

COMPASS

28 as for ALOG
32 ps for ALOG1O

words. 35 words of program,
20 &8rds of constants.

ALOG: In the range of .5€X €2 the maximum
: observed absolute error was 3,2E-15
for values of X outside this range
the maximum observed relative error
was 5,8E-15

If x€o, the result is set to = infinity
and the normal exit is taken.



V274

CONTROLDATACORPORATWN

DIVISION
s » 1v-A3 O
DOCUMENT CLASS , PAGE NO. |
PRODUCT NAME . __RUN 2.3 - OBJECT LIBRARY 0.- -
PRODUCT MODEL No, 9010 * 2.3 MACHINE sERIEs  ©4/65/6000

A3, ATAN
PURPOSE: Evaluate the arctangent of a real number.
USAGE: A = ATAN(X)
where X is the single precision floating
point input argument and A is the result
in single precision floating point.

METHOD ¢ Let A = ATAN(X), then -PI/2 €A & +PI/2

Let P = tan (PI/16),T = tan (3P1/16)

ATAN(W) = sign (W)*ATAN(V), V = ABS (W)

ATAN (V)
below,

ATAN(R) + C, R, and C defined

0&v<&p, R =V, c=0,0

P&V 421/2-1, R = (V=P)/(1 + V*P), PI/16 @
.21/2

]
]

-14 V<1, R 3P1/16

18&v<2’/2 41,R
1/2

(1-V*T) / (V+T), 5PI/16

c
(V=T) /(1 + V*T), C
C
C

2

+ 1€V ,R = (1-V*P)/(V + P), 7P1/16

' 2

ATAN(R) = R = R*Q, Z = R ,
= 2 3
Q n0 + an + nzz + n3z
' 2 3

do + dlz + dzz + d3Z

L,ANGUAGE: COMPASS
TIME: ' 32 ps
STORAGE: 60 words, 26 words of program

10 10

ACCURACY: In ATAN when |x‘ X ,196 the maximum ob~-
: served absolute'error was 4.6E-16, and for
all other values of X the maximum observed
relative error was 8.0E-15.

the result is set to indefinite and the
normal return taken.

RESTRICTIONS: In ATAN if X is indefinite or out-of-range (:,

EXTERNAL
REFERENCES 3 SYSTEM

CA 138-1 REV 10-67



CONTROL DATA CORPORATION , /#J/

DIVISION
0 DOCUMENT CLASS ____IMS _______ pageNo._IV-Ad
PRODUCT NAME RON 2.3 - OBJECT LIBRARY 2
PRODUCT MODEL NO. _CO-0 * 2.3 _ MACHINE SERIES __ 03/65/6600
A4, ATAN2 | »
PURPOSE: Evaluate the arctangent of the ratio of

two real numbers,
USAGE: ' A = ATAN2(Y,X)
where X and Y are the single precision

floating point input arguments and A is
the single precision floating point result,

METHOD: Let B = ATAN2(Y,X), then B is the argument
o of the complex number X+iY and -PI£B&+PI
B = sign (Y) *PI/2 , X =0
ATAN (Y/X) X 30
ATAN(Y/X) +s8ign(Y)*PI , X £ 0
LANGUAGE COMPASS
‘()‘ TIME: ‘43‘ps
STORAGE: 74, , words, 40,/ words of program
ACCURACY: When 'Y/xw £ .196 the maximum observed

absolute error was 1,6FE-15 and for all
other values of Y and X the maximum ob-
served relative error was 3,7E-14,

RESTRICTIONS: If X or Y is indefinite or out-of-range
the result is set to indefinite. If
XmyY=0 the result is set to indefinite.

EXTERNAL
REFERENCES : SYSTEM,

CA 1381 REV 10-67



CONTROL DATA CORPORATION : : / #_S

DIVISION

DOCUMENT CLASS ___ IMS

PRODUCT NAME
PRODUCT MODEL NO.

As.

IV-3A5

RUN 2,3 - OBJECT LIBRARY

PAGE NO.

MACHINE SERIES__64/65/6600

Compute the magnitude of a complex number .

where R and 2 represent the complex numbers

2 =X+ 1iY, R = U + iV

1/
2' V=20

The square root function is evaluated as
described in its procedure write up.

3010words, 1510 words of program,

- CO010 * 2,3
CABS
PURPOSE :
USAGE: R = CABS(2Z)
-~ METHOD:
U= (x2 + v2)
LANGUAGE : COMPASS
STORAGE:
TIME: 21 MS

CA 138-1 REV 10-67

ACCURACY AND
RESTRICTIONS:

See square root description



CONTROL DATA CORPORATION | J Y

DIVISION
':’ DOCUMENT CLASS IMS PAGE NO._ IV=A7
PRODUCT NAME _____ RUN 2,3 - OBJECT LIBRARY .
PRODUCT MODEL No.__C010 * 2.3 MACHINE SERIES __64/65/6600
A7. CCOS

PURPOSE: Evaluate the complex valued sine of a
complex number, ;

USAGE: "R = CCOS(2)

where Z is the complex valued input argument
and R is the complex valued result

METHOD: ' Let Z = X + i¥, R = U + iV, then
U = cos (X)*(e¥ + e7¥)/2
V = sin (X)*(e"Y-e¥) /2
The evaluation of the real valued sine,

cosine, and exponential functions are
described in their respective routines.

O LANGUAGE: | COMPASS
STORAGE : 3710 words, 21lO words of program
TIME: 20+EXP+SIN+COS
ACCURACY AND
RESTRICTIONS: See individual descriptions
EXTERNAL . '
REFERENCES: EXP, SIN, COS, SYSTEM

CA 138-1 REV 10-67



CONTROL DATA CORPORATION

72

DOCUMENT CLASS IMS

PRODUCT NAME
PRODUCT MODEL NO.

A8,

CA 138-1 REV 10-67

DIVISION
W ad

RUN 2.3 - OBJECT LIBRAR

PAGE No,_1V=A8

colo * 2.3

MACHINE SERIES_64/65/6600

CEXP

PURPOSE:

USAGE:

METHOD:

LANGUAGE :
STORAGE :
TIME:

ACCURACY AND
RESTRICTIONS:

EXTERNAL
REFERENCES;

Evaluate the complex valued exponential of
a complex number,

R = CEXP(2Z)

where Z is the complex valued input argument
and R is the complex valued result,

Let Z = X +iY, R = U +iVv
then

X
U= cos(Y)* , V = gin (Y)*ex

" The real valued sine, cosine, and exponen-

tial functions are evaluated-.as described
in their respective procedures.

COMPASS @;ﬁ

.2710 words, 1610 words of program

10 ps +SIN+COS+EXP
See individual déscriptions

SYSTEM, SIN, COS, EXP



CONTROL DATA CORPORATION _ /¢é

o

DIVISION

CA 138-1 REV 10-67

DOCUMENT CLASS IMS , PAGE NO._IV=29
PRODUCT NAME RUN 2.3 = OBJECT LIBRARY
PRODUCT MODEL NO. coio * 2.3 MACHINE SERIES _ 64/65/6600
A9, CLOG
PURPOSE: Evaluate the complex logarithm of a complex
number,
USAGE: W = CLOG(Z)
: where W and Z are the complex valued
arguments. '
METHOD ¢ Let Z = X + iY and W = U + iV,
then U + iV = CLOG(Z) and
U=,5 loge(X2 + vy,
V = arctangent (¥/X), -PI&V &£PI.
The methods used in evaluating the log and
arctangent are found in the description of
o ALOG and ATAN2,
LANGUAGE: COMPASS
kTIME: 10 ps + ALOG + CABS + ATAN2
‘STORAGE: 2410 words, 1510 words of program
ACCURACY: See descriptions of ALOG, ATAN2
RESTRICTIONS: If 2 = 0, U is set to -infinity, V is set
to indefinite and a normal return taken,
EXTERNAL
REFERENCES ¢ SYSTEM, ALOG, CABS, ATAN2



CONTROL DATA CORPORATION

¥ 7

DIVISION:

DOCUMENT CLASS IMS — RTTINT PAGE NO._1V=A10
PRODUCT NAME UN 2,3 = OBJECT B
PRODUCT MODEL NO. colo * 2.3 MACHINE SERIEs__ ©4/65/6600
Al0, CSIN
PURPOSE ¢ Evaluate the complex valued sine of a
complex number,
USAGE: R = CSIN(Z)
where Z is the complex valued input argument
and R is the complex valued result,
METHOD: Let 2 = X +i¥, R = U +iV then
U = sin (X)*(eY + e~Y) /2
V = cos (X)*(e¥ - e7Y)/2
The evaluation of the real valued sine,
cosine, and exponential functions are
described in their respective routine
procedures,
c
LANGUAGE: COMPASS
STORAGE: -3710 words, 2110 words of program
TIME: 2=4+EXP+COS+SIN
ACCURACY AND
RESTRICTIONS: See individual descriptions
EXTERNAL :
REFERENCES : EXP, COS, SIN, SYSTFM

CA 138-1 REV 10-67



CONTROL DATA CORPORATION

/47

0 DOCUMENT CLASS IMS

PRODUCT NAME
PRODUCT MODEL NO.

All,

CA 138-1 REV 10-67

DIVISION
e eTECTTTSERRT— PASENO T
co1o * 2.3 MACHINE SERIES__64/65/6600

CSQRT
PURPOSE: Compute the square root of a complex number
USAGE: R = CSQRT(2)

where R and Z represent the complex numbers
METHOD Z =X+ iY, R = U + iV

a = (X2 + Yz)l/2

b = [}a + ‘k‘ )/2]1/2

c = Y/2b

If X220 U=Dband V=c

X&0 U = c*sign(Y)
V = b*sign(Y)

The square root function is evaluated as

‘described in its procedure write-up.
LANGUAGE: COMPASS
STORAGE: 2910 words, 1710 words of program
TIME: 16+SQRT+CABS
ACCURACY AND
RESTRICTIONS: See square root description.
EXTERNAL
REFERENCES:

SORT, SVSTEM, CABS



CONTROL DATA CORPORATION /9

DIVISION
DOCUMENT CLASS IMS PAGE NO.__ IV=Al13-1
PRODUCT NAME RUN 2,3 = OBJECT LIBRARY ’ ' ' 0
PRODUCT MODEL NO. co10 * 2.3 MACHINE SERIES___64/65/6600
Al3, DATAN
ENTRY POINTS: DATAN, DATAN2
PURPOSE: DATAN evaluates the arctangent of a double

precision number,

DATANZ, evaluates the arctangent of the
ratio of two double precision numbers,

USAGE: A

DATAN (X)

A DATAN2 (Y, X), where X and Y are the
double precision input arguments and A
is the double precision result,
METHOD: Let A = DATAN (X), then - PI/2 A PI/2
Let B = DATANZ (Y, X), then B is the
argument of the complex number X + iY and
- PI1SB &P1.
Sign (V)*P1/2 , X=0 e
B =€ DATAN (V,X) , X 0

DATAN (Y,X)* Sign (Y)*PI, X&0

Let P = Tan (PI/16), T = Tan (3PI/16)
Let W = A or B as appropriate

Atan (W) = Sign (W)* Atan (V), V = lwl
Atan (V) = Atan (R) + C, R’and C

CA 138-t REV 10-67
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CONTROL DATA CORPORATION

0 DOCUMENT CLASS
PRODUCT NAME

PRODUCT MODEL NO.

CA 138-1 REV 10-67

DIVISION

PAGE NO.__ LV-Al3-2

RUN 2,3 - OBJECT LIBRARY

co10 * 2.3 MACHINE sERIES _ ©4/65/6600

DATAN (continued)
Defined Below
oSvVep, R =1V, cC=0
r&ve-N2Z, R= (V- P)/(1L + V*¥P), C = PI/16
-J7&v&el, R= (V- T)/(1 + V*T), C = 3PI/16
1€veVZ, R= (1 - V*T)/(V + T), C = 5PI/16
T2 ev, R= (1L - V*P)/(V + P), C = 7PI/16
Where DATAN(R) is computed from a Taylor-
Maclaurin polynomial of degree 27. This
polynomial was telescoped from the Taylor-
Maclaurin power series of degree 39,

TIMING: 96 us

STORAGE : 201, CM words for both DATAN and the entry

.poigt

DATAN2, 1148 CM words of program,



CONTROL DATA CORPORATION

/S

DOCUMENT CLASS IMS

DIVISION

PRODUCT NAME

RUN 2,3 - OBJECT LIBRARY

PAGE NO.__ IV=A-13-3 O

PRODUCT MODEL NO.

Col0 * 2.3

MACHINE serIEs__64/65/6600

DATAN

ACCURACY:

RESTRICTIONS:

EXTERNAL
REFERENCES:

CA 138-1 REV 10-67

(continued)

DATAN3 For 1000 values of X uniformly
distributed 0&X&£.196, the maximum 29
observed absolute error was 4.3 x 10”<°,

For 2400 values of X randomly distributed
.196& X €1000, The maximum 3bserved
relative error was 2.2 x 10~ 8.

DATAN2: Results were the same as for
DATAN when the denominator was positive,
For a similar test, but with a negative
denominator, the maximum observed relative
error was 5.8 x 10~28,

If X =0 and Y = 0, the result is set to

indefinite.and appropriate error messages
are generated,

SYSTEM. 1(““



- CONTROL DATA CORPORATION

/S A

DIVISION

(} DOCUMENT CLASS

‘ PAGE NO._ IV=Al7

PRODUCT NAME

RUN 2,3 - OBJECT LIBRARY

PRODUCTMODELNO.

Al7. DEXP

PURPOSE:

USAGE

METHOD :

 TIMING:
STORAGE :

ACCURACY:

RESTRICTIONS:

“ EXTERNAL
REFERENCES:

CA 138-1 REV 10-67

coio * 2.3 MACHINE SERIES 64/65/6600

Evaluate the éxponential of a double
precision number,

A = DEXP (X), where X is the double
precision argument and A is the double
precision result,

Let N =[:X/loge (2.) + .5}, and

Rl and R2 represent the more significant and
less significant parts of R. e* = oN#eR2 |
eRl is evaluated from a polynomial of

Degree 17, This polynomial was telescoped

from a truncated MacLaurin power series

‘of degree 20,

eR2 = 1 + Rr2.

81 ps.

1368‘CM words. = 535 words of program.

For 5000 values of X uniformly distributed
in the range ix‘f&loge(z.)/Z. The maximum
observed relative érror was 3.6 x 10-29.

For 5000 valués of X uniformly distributed
in the range |X|£EGOO., the maximum observed
relative error was 8. X 10-29.(

If XEZ743, the result A is set to infinity.
If X& -675. the result is set to zero. In

either case, the appropriate error message
is generated.

SYSTEM.
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CONTROL DATA CORPORATION

DIVISION
DOCUMENT CLASS IMS PAGE NO.__ IV=A18-1
PRODUCT NAME RUN 2,3 - OBJECT LIBRARY T
PRODUCT MODEL No.____C010 * 2.3 MACHINE SERIES ___64/65/6600
Al8, DLNLOG
ENTRY POINTS: DLOG, DLOG1l0
PURPOSE: Evaluate the natural logarithm or logarithm
to base 10.0 of a double precision number,
USAGE: A = DLOG(X)
A = DLOG1l0 (X)

where X is the double precision input
argument and A is the double precision
result,

METHOD: DLOG

x = 2Kay, 51/2& y & 2172

loge(x) K*loge (2.0) + logg (W)

loge(w) is approximated by a ° by the

5 7

.equation cl*t + c3*t3 + Ccg*tT + co*t’, t =

(Ww=1)/(w+1), (Hastings, Approximations for

Digital Computers, Princeton, University

Press, 1955), which yields about 32 binary
digits of accuracy. Two Newtons iterations
are done to yield the double precision value
of loge(W). The iteration formula for
f(a) = e? - X = 0 is

a 418, - (1 - X*e-an).

a0 js calculated in double

s . . Rl
precision using the same coding as e in

The term e~

DEXP. Let R = Xe 3% and T = 1,0 =R,
Rl, Tl1, R2, T2 denote the 2 significant
parts of R and T, Led a1 = a0 - T1

CA 138-1 REV 10-67
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CONTROL DATA CORPORATION

/Y

(:b' DOCUMENT CLASS IMS
PRODUCT NAME '

PRODUCT MODEL NO.

CA 138-1 REV 10-67

DIVISION
IV-Al8=-2
P .
RON 2.3 - OBJECT LIBRARY AGE NO.
colo * 2.3 MACHINE SERIES_64/65/6600
1 -a
a, = a; - (1 - Xe 0+T4)
: 2/2
=a, - Tl = (1 =R*(1 +T1 +T1 / + T13/6))
, ; 2
= a4 = Tl - (1 =R = R*T1l = R*Tl /2 _ R*Tl3/6)
1 =-R=T1L + T2
2 2
R*T] = T1 - T1" - T1*T2 = T1 =Tl
2 _
re71%/2 = 71272 _ 013/3 L m12x 72/
= m12/2 . 11372
: 3
r*r13/6 = 113/6 - 71%/6 - T13%12/6 = T1°/6
where the underlined terms are ignored be-
cause they are insignificant with respect
to the desired accuracy of the final result.
a, =a, - TL - T2 - T1® (1/2 + T1/3)
which is the actual computing formula used.
DLOG10. loglo(X) = loglo(e)*loge(x)
LANGUAGE: COMPASS '
TIME: 96 us DLOG
' 100 ps  DLOG10
STORAGE: 126 words
ACCURACY: DLOG and DLOG10
For 2000 values of X uniformly distributed
in the range .5%X £2, the maximum observed
absolute error was 2,4E-29, For 2000 values
" of X, X<,5 and X>»2, the maximum observed
relative error was 2.l1E=29,
RESTRICTIONS: DLOG and DLOG10
If X =20, the result is set to -infinity,
if X400 the result is set to indefinite.
For both cases a normal return is taken,
EXTERNAL

REFERENCE:

SYSTEM



CONTROL DATA CORPORATION : . ./UPJ
: DIVISION

DOCUMENT CLASS IMS . PAGE No._ IV-A21-1 . 0
PRODUCT NAME RUN 2,3 - OBJECT LIBRARY

PRODUCT MODEL NO. _Colo * 2.3 MACHINE SERIES__ 64/65/6600

A2]l, DSINCOS

PURPOSE Evaluate the sine or cosine function of a
double precision quantity,

USAGE: A DSIN (X), A = DCOS (X), where
X represents the double precision input
argument and A represents the double
precision result,
METHOD : Let N = | X/(P1/2) + .5] , and
R = X-N*PI/2, then lR < p1/4,
Let K = N Modulo 4, XK =0, 1, 2, 3,
Then Sin (X) = Sin (R + N*PI/2) =
Sin (R + K*PI/2) = Sin (R) * Cos (K*PI/2) + .
Cos (R) * Sin (K*PI/2) and a similar L
formula for Cosine (X). Depending upon
whether Sine (X) or Cosine (X) was wanted
and upon the value of K, either the Sine
of Cosine of R is evaluated and complemented
if necessary
The Sine and Cosine of R are evaluated by
polynomials of degree 21 and 20 respectively,
| These polynomials were telescoped from a

truncated Taylor - MacLaurin power series

of degree 25 and 24,

CA 138-1 REV 10-67



CONTROL DATA CORPORATION

IS
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DIVISION
.f:@noocuwlem CLASS IMS ' PAGE NO.__ 1V=A21-2
PRODUCT NAME RUN 2.3 - OBJECT LIBRARY
PRODUCT MODEL NO. colo * 2.3 MACHINE sEries__64/65/6600
DSINCOS (continued)
TIMING: 73 ps | |
STORAGE 1728 CM words, 778 words of prégram. The
maximum observed absolute error of DSIN
and DCOS for 10,000 values of x,| x | &r1/4
was 2,7 x 10-29.
For 2000 values of X, PI/44JX|$10PI,
Thé maximum absolute error was 6,21 x 1029.
The absolute error for other values of X
will be 6.9 x 1072° 4 |x| #2750 #1072,
W RESTRICTIONS : If lx‘_f p1*2°% the result is set indefinite
‘and appropriate error messages are generated,
EXTERNAL
REFERENCES: SYSTEM,



CONTROL DATA CORPORATION | e wi

DIVISION
DOCUMENT CLASS IMS PAGE NO.___LV=A22
PRODUCT NAME _RUN 2,3 = OBJECT LIBRARY
*
PRODUCT MODEL No. 020 * 2.3 MACHINE sERIES 02/ 0370500
A22, DSQRT

PURPOSE: Evaluate the square root of a double
precision number,

USAGE: A = DSQRT(X) where X is the double. prec131on
input argument and A is the double precision
result,

© METHOD: Let 2 *W = more significant half of X,

.5&4w&l, N = 2K + r, r*N20,
r = -1, 0, +1, then
xl/z - 2K*2r/2*wl/2.

Let B = .585786W + .420495 be the initial
1/2

guess to W and C be the result of two

Newton's iterations done in single precision.

‘Then § = 2X * 2¥/2 x c differs from x1/2
by approximately 1079 * X, 1o get the
1/2

double precision value of X two Newton's
iterations are done in double precision

using the equation

2 =
An+1 - (A, Xy / 2A with A S.
TIMING: 32.5 ps
STORAGE : 578 CM words 328 words of program
ACCURACY: The maximum observed relative error for

100,000 arguments unlforggy distributed
.254x <4, was 1.2 x 107

RESTRICTIONS: If X<€0, the result is set to indefinite
and appropriate error messages are
generated

EXTERNAL

REFERENCES: SYSTEM,

CA 138-1 REV 10-87



CONTROL DATA CORPORATION , /f/

DIVISION
0 DOCUMENT CLASS IMS PAGE NO._IV=A23
PRODUCT NAME RUN 2.3 - OBJECT LIBRARY
PRODUCT MODEL NO. colo * 2.3 MACHINE SERIES __©4/65/6600
A23, EXP
PURPOSE: Evaluate the exponential of a real number
USAGE: Function call, A = EXP(X), where X is the
single precision floating point argument
and A is the result in single precision
floating point. '
METHOD Let N = [X/loge(z.) + .5] , and

TIMING:
STORAGE:

ACCURACY:

 #JESTRICTIONS:

EXTERNAL
REFERENCES :

CA 138-1 REV 10-67

R = X = N*log_,(2.), then ‘R\ﬁ&loge(z.)/z
and eX = 2n*eR,

eR = 1 + R+ Q, where

Q = R*(R*B =~ Z*T) / (2*B + Z*T = R*B)

z = R%, T = 28.% 7 + 2520., and

B = 22 4 420.%Z + 15120,

-30‘ps

578 CM words, 348 words of program,

The maximum observed relative error for
70,000 values of X uniformly distributed in
the range,lx & .347 was 3.8 x 10”15, The
maximum observed relative error for 435,000
values of X uniformly distributed over the
range - 675&x &£741 was 5. x 10-15

The result A is set to zero if X%- 675,82,

and is set to + infinity if X2741.67,.

SYSTEM,



CONTROL DATA CORPORATION : /ﬂf»;;

DOCUMENT CLASS

PRODUCT NAME

PRODUCT MODEL NO.

A29,

CA 138-1 REV 10-67

DIVISION
IMS PAGE NO.___IV=A29-1 : (:,
RUN 2,3 = OBJECT LIBRARY ' _
Colo * 2,3 MACHINE SERIES__64/65/6600

SINCOS
ENTRY POINTS:

PURPOSE:

USAGE:

METHOD:

LANGUAGE:
TIME:

STORAGE:

ACCURACY:

SIN, COS

Evaluate the SINE or COSINE function of a
real number,

A

SIN(X).

A

cos(x),

where X is the single precision floating
point input argument expressed in radians
and A is the result in single precision
floating point.,

Let N = | X/(P1/2 + ,5| , ana

R = X - N*PI/2, then le_ PI/4.

Let K = Nmod4, K = 0, 1, 2, 3, then

sin(X) = sin(R + N*PI/2) = sin(R + K*PI/2) U

= sin(R) *cos (K*PI/2 + cos (R) *sinK*P1/2)
and a similar formual for the cosine (X).
Depending upon K, either the sine (K = 0, 2)

or cosine (K = 1,3) of R is evaluated and
complemented if necessary.

‘The sine and cosine of R are evaluated by

polynomials of degree 11 and 12, respectively.
These polynomials were telescoped from a
truncated Taylor-MacLaurin power series of
degree 15 and 14,

COMPASS
27.3 ns

63 words, 39 words of program, 24 words of
constants and error messages,

The maximum observed absolute error for

10,000 values of X uniformly distributed

in the basic range |x| < PI1/4 was 5,3E ~ 15 ‘:,
for both the sine and cosine. The maximum
observed absolute error for 20,000 values

of X uniformly distributed in the range

|X|£31.4 was 6.1F - 15 for both the sine

and cosine,



/6

CONTROL DATA CORPORATION

DIVISION
DOCUMENT CLASS IMS PAGE NO.___LTV=A29-2
PRODUCT NAME RUN 2.3 = OBJECT LIBRARY ,
PRODUCT MODEL NO. co10 * 2.3 MACHINE SERIES  64/65/6600

SINCOS (continued)

RESTRICTIONS: If X 21,.1E14 the result is set to indefinite
and an error message generated. The
program tests for an infinite or indefinite
argument and if either condition exists,
the appropriate message is generated.

EXTERNAL

REFERENCES ¢ SYSTEM

CA 138-1 REV 10-67



CONTROL DATA CORPORATION /4 /

DIVISION
IMS | IV-A31 ey (:l
DOCUMENT CLASS - PAGE NO. i
PRODUCT NAME ) RUN 2.3 - OBJECT LIBRARY : : . Lo
PRODUCT MODEL NO. Ccol0 * 2.3 MACHINE SERIES 64/65/6600
A3l, SQRT
PURPOSE: Evaluate the square root of a real number,
USAGE: A = SQRT(X)

where X is the single precision floating
point input argument and A is the result
in single precision floating point,

METHOD : ’ Let X = 2N*y, | 5& wgl,

N 2K + r, r*N 0,

1/2

r = -1,0, +1, then x-/% = 2X#2%/24y3 /5

Let B = ,585786437w + .4204951288 be the
initial approximation to W1l/2,

Let C = result of two Newton's iterations
using B as the initial guess to W1l/2, then {w%
2 2 ‘
4C = (B2 + W)° + 4B“w
' B(BZ + w)
D = 2x1/2 = 2% 1ot o (40
1/2
A =X = ,25*D + X/D
LANGUAGE: COMPASS
TIME: 21,0 ps
STORAGE: 3510words. 28 words of program. 13 words

of constants and error messages.

ACCURACY: The maximum observed relative error for
200,000 arguments uniformly distributed
between .25 and 4.0 was 3.5E-15.

In addition 199,999 of the 200,000 results
gave exact agreement with the true value
when it was rounded to single precision.

RESTRICTIONS: If the argument is negative, out-of-range,

or indefinite, the result is set to 0
indefinite and a normal return is taken.
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CONTROL DATA CORPORATION

DIVISION
0' DOCUMENT CLASS IMS PAGE NO.___ IV=A33
PRODUCT NAME . RUN 2,3 - OBJECT LIBRARY
PRODUCT MODEL NO. col0 * 2.3 MACHINE SERIES 6476576600
A33, TANH
PURPOSE: .~ pvaluate the hyperbolic tangent of X.
 USAGE: | A = TANH (X) where X is the

single predision floating point argument
and A is the result in single precision
floating point.

METHOD ¢ For X = 0, TANH (X) = 0.

2X 2X
_ For o<l,x| & 17.61, TANH (X) = E -]/E gfq
: ,

For ‘x‘ > 17.61, TANH (X) is set to 1.

TIMING: 44 ps,
_‘E' STORAGE: 458 CM words. 208 words of instructions,
ACCURACY: 1.4 x 10714 on the average.
RESTRICTIONS: 1f |x‘ is indefinite or out of range, the

result is set indefinite and appropriate
error messages -are generated.

EXTERNAL
REFERENCES: EXP, SYSTEM,
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NOTES

1. FET IN SCOPE2 COMMON BLOCK
. 2. SCOPE2 COMMON 8LOCK YOO SHALL
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¢
+ MORE
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+NO +
. *
eseevsccssssssecs 3
. FHA FEY = . +
« FNA BUFFER . +
+ FWA BUFFER = . *
« FHA FET + 17 . *
sesessscsesessese +
veceeeceeecec<<
.
+ WHOME

secescsssessescsne

+SAVE ASA SHWITCH.
. IN RA+TTB .

sesscsececvoccsce

+

&
ecessscscecscsnsee
+SAVE EXECUTION .
+ FIELD LENGVH .
. IN RA+768 .

ssesessecscnconne

O.G
¥ *.
o* WAS . YES
*, LINE COUNY  .%>>>>>%

*, SPECIF. * *
®e * *
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+NO *
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* +
secesesssssessoee +
« USE COMPILED . *
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.
+ ONEW
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ssssseccesvescnne

P
5 ..
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*, LENCED FILE .%*>>>>>¢
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+
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+
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« SAVE BUFFER .
. ADDRESS .
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NOTES

1. CURRENT FET IN SCOPE2 COMMON BLOCK

seesesvessenne
+STORE EXECUTION.
o« FILE NAME IN .
+1ST WORD OF FET.

svececscsesnssree

+
%o
«* .,
YES +% EXECUT. *.
deccect, FILE NAME .*
¥, SPECIF. .*

+

. *, ..

N

+ +NO

v +

+ sesacesescsasanse
. +STORE COMPILED .
+ o« FILE NAME IN .
v +1ST WORD OF FET.
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.
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3333333333 >>>¢
+ QCOMP
sesesessessssasee
+STORE COMPILED .
o« FILE NAME AND .
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ssseesectasanesne
+
+
&
esssssevesrsrevae
. BUILD .
. FEY .
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+
.

.
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FHA OF NEXT
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YES ¢ ..
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« STORE A WORD .
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+ EVIX .
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e« FETCH ADDRESS . .
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- L
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«CALLING ROUTINE, L
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+NO
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.
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seresecssanse
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ssscsssccenns

+«ABNORML .
o .
+
.
+
.

evesesessansanses
. FETCH ANO .
o STORE LAST .
+ ENCOUNTERED .
« ERROR NUMBER .
ssscsssseceacnnie

*

14
essscencscssectne
. STORE IN .
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« DETECTED BY ..
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*
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.
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L
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« FETCH FIRST .
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* », .® . * ¢ ., I +
3 L .® . . . ., . *
+ . ¢ & v .
* #NO . . L] +NOCcCcCEcceccecs
. 3 . . + .
L3 + . . 4+ + SRY
4 sesessossssssases L 3 . esssesesssnsenese
13 . GET ERROR . L4 + +SET PRINY FLAG .«
¥ «DETECTION TOTAL. * * + evecsssscscccncan
+ essessscccsessncs . L] +
. + LY . +
+ 3 . 3 333333333333 3>¢
. e + . .
+ * *. L + STP
. . *., VES ¢ + cessasesse .
. . pL2O W®r3333 e . +GET ERROR TOVAL.
+ . * * sesscsceccscsvans
+ *, - . +
K . » +
>3>333>>33>3>>>¢N0CLCLLLCLLC L CCec< .
+ .
+ SG1 * .,
esscsssvuscsscaces B ERROR  *. NO
. CLEAR . ¢, TOTAL TOO .®>>>»>3>>>

FSIZZ 3222222222 24

*
*
.
*
*
*
*
*
*
*
*
*
*
-

*

.
eeescscsscscsssne
. INCREMENT .
+OETECTION TOTAL.
esasescrscscinsae

+

+

+

+
evesssacssscnsans
« SAVE ERROR -
. NUMBER .

seescesscssssence

. .
o S¥YS3 .

siscsescsoscene

$LCCCCLCCCCLLC

+

+
eesenscsessvesanse
+ SAVE MESSAGE .
. ADDRESS .

sessssssscscacnns

+
+ SYs2
seresecsescece
s RJ TO WNX .
. DOUSLE .
. SPACE .
escessssecsen
.
+
&
sescssssassscanne
+ FETCH ADDRESS .
+ OF DIAGNOSTIC .
. MESSAGE .
csssssasscscacanse
+
+
*
eceecassesvne
o RJ TO WNX
. PRINT .
« DIAGNOSTYIC .

assesssccsane

+

+

*
essseessscsasonus
. GEV ERROR .
. NUMBER .

sesssassessonctse

.

.
cessscsecsnse
+RJ TO OCYOEC .
. CONVERT .
+ERROR NUMBER .
cvessssessonese
.

.
¢
+
essessasssesssense
«SAVE ¢ POSIVION.
« ERROR NUMBER .
evsssssccacsesncs
.

.

*

.
esecsscevessssnans
+SAVE FIRST LINE.
o+ OF MESSAGE .
sessssessccsacane
.

+
.
esssesessescnvace
« COMBINE ERROR .
+NUMBER WITH 2ND.
. WORD OF .
. MESSAGE .
sscsssessecscenss
+
+
« B .

sec e

*e

Atereeeree

a-C3.

s

/67



>SYSTEM<

NOTES

1. NON- STANDARD RECOVERY

FIPPP33BI33333>>%

FOIPIFIIIIIIIIIISP

* %o + %,
. * *, . " .,
seeee . +% CALLING *. YES + I YRACE *, YES
« 8. . %, ROUTINE A .%»>>>>¢ * *. BACK COM=- ,%>>3>5>¢
. . * *. PROGRAM ,.* 3 L *. PLETED .»* +

. + ., g + + *. Phd L3

+ * * + * b +

+ * +NO + * +NO +

+ . * + * ®. +

+ . + . * I *. +
esssescesesvecnne * tssssssscevcencce + + NO .* CALLING =, -
+ SAVE 3PD WORD . * +» FEYCH TRACE . ¥ Pccccecccc<<<c<®, ROUTINE A ,* +
+ OF MESSAGE . * « BACK MAXIMUM . L3R . *. PROGRANW ,* v
ssessscsencscssses * tessesscasssccece vo¢ *+ *e [ +*

+ . + LR . hd ¥

+ * v 2338332332333 >333>3>3>> $VE S<cc e«

. . + LR +

+ . sesssssssseansane v e + SYS3
evesessunssescsne L + FETCH ADDRESS . L “esecsrsssecscnne
« FETCH CALLING . . + OF NAME OF . L . FETCH ETE .

« ROUTINE NAME * +CALLING ROUTINE. e esessercesscansae
sscsssnsecsssnses * tessssvesesssnnse LR +

+ . + v e .

¥ . $CLLCLLLCLCLLLECRL ¢ ¢ -

¥ * + KWIK LA %,
ssecsessecevennen * tse0e0ssesccansen L [hd *,

+ SAVE ADORESS . . +FETCH E/E LINE . + e NO .* ; ..
« OF CALLING . * . . * e dccccc*, SEE NOTE 1 .*
+ ROUTINE NAME * +«CALLING ROUTINE, LR + *, *
essesscavecsvinne * I TR R RTE TR * e * . 4

v * + * * + .

+ L3 + LN + +YES<ccccaeccccc

+ L 3 . + + .

+ * . L) v + .
seessacecscacnses * seccssesesnvesece * . + . *
« SAVE NUMBER * . FETCH RY . L) . . . +
« OF ARGUMENTS . . secasascccccsnnse * e + « SYS11 . .
seeessrenssecscns * + L 14 secescssv s *

. + + . . .

+ . . L) 3333333333334 .

+ . % + . % .

ssessssescces . * *. + e hd . *
+ RJ TO NAME . + +* LEGIT. v, NO LR B4 NON ¥, YES ¢
« ADD BLANKS . + ®, TRACE BACK +*»>>>3>>>>¢ ¢ *. FATAL W¥3333>e
. FO NAME . . *. SPFCIF. .* . *. ERROR ,*

sscsssersacss * .. [ * *. ¢

- * A4 . b

+ + SYES . +NO

- L3 + . + PES
escesscsssscce . * + . tesesenscenns
» SAVE CONTVENTS . . vessnassrresnsase . « RJ T0 SYS88 .

+ OF CALLING . * » FETCH CALLING . . « PRINT ERROR .
« ROUTINEZS RY . * « ROUTINE NAME . . . SUMMARY .
sesessssssevencve * tevcsesscccnannanse * sssccsccssasns

. L3 + * .

+ . + + .

. . . . .

+ * + » ceescevaseens
ereceessenesnsees . seeesarccacanvens . +« RJ TO sYSS .

« COMBINE NAMF . « SAVE ADORESS . . « END ALL OUT- .
« WITH MESSAGE . . . OF NAME . . « PUT BUFFERS .
esessesssessnsceanse * esesveccavevisvee * esessacsasvene

- . . * .

+ * - - *

+ . . . .
sssccsscrsrcssnce * PR AR TR . seevscsscncscscan
. FETCH AND . . . FETCH FIRST . . « FETCH LAST .

. POSITION . . . WORD OF . . « ENCOUNTERED .
+«RETURN ADDRESS . * . MESSAGE . * « ERROR NUMBER .
*sessssssescesene * ®eevesassecsncran . escssssscssscence

+ * * * +

+ . + . +

+ * + * +

esscvsssessens * + * *
«RJ 1O OCYDIS . L evescarcecanncnas . tessesescarvacese
. CONVERY . L3 « STORE WOROD IN . . « SEY MSG CODES .
. ADDRESS - * <MESSAGE BUFFER . L] seessstsccscesonns
sescssesessecs * sscsenssrcacanssan *

. . + . .

. + + . v

“ . . . .

+ * vessevsvscnns * sessessssecsonree
seessssscensssenes . « RJ TO NAME . « STORE MESSAGE .
+COMBINE ADDRESS. * « ADD BLANKS . * . .

« WITH MESSAGE . . . TO NAME . . «MESSAGE BUFFER .
sesssssssccvsnnas * ssecsvsesscens * ssessccscsssocnce

+ . . .

+ * + * PLLLCLCLCLCCLLCCLK

. * . + . ot .

+ . seecesscssanesnes . [ *. *
esscesssevessesas * + COMBINE NAME . . .® 1s *. YES ¢
+ GET ADORESS . . + WITH MESSAGE . L3 ., RA¢1 T332
« OF MESSAGE . * . AND STORE . . *, BUSY o
sessssscsvsrsenes * eseseescsssseneas . A .*

. L3 . .

+ * + L] +NO

. . + . .

asevecesacene * tesccsnacsnce * +
« RJ TO WNX o . « RJ TO WNX . seceesssssssscone
- GO WRTTE X - GO PRINT 233333333323 0 NESSAGE +>>>>>>>

. MESSAGE .

secscscencsosn

. MESSAGE -

ssanseasscece

7 P

-CL. &

3233333333>33>>%4

P R R R I A R A

v
*
svesssseasccsoses

. SET ABT CODES .

scesssesecsescsss

3
$<CCEECLCLCC L
% L
" ., *
IS4 1s %, YES
.. RA#1 «®3>33> ¢
*. BUSY .*
., «*
»
+NO
+
+

" eseseseeccescanes
+ SENT ABORT .
. REQUEST .

ssesssecsssecccee

DR A

. .
« STOP o

esecesncasces

0
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t. NON FATAL ERROR W/0 NON-STD RECOVERY

2.

+
3
+
+
+
+
+
+
+
+
+
>

333322222222 24

NO % 1s
sccccet, A/NA BIT g
ON

RJ TO OCYDEC. CONVERT ERROR NUMBER Y0 DISPLAY CODE

2223232322 222 2 X

ceecececssnne
. SYSt1 .

. .

serees

_eecssnssscscesace
« FETCH STORED .
+ 81, 82, B3 .

4sescssssssesssne

L3
ssessvesscssens
.

« ERROR NUMBER o

sessssssscssscece

+*
%
B e
..
., o*

+
secessecsnses
+RJ TO SEARCH .
. FIND AUX. .
o TABLE ENTRY .

esecsecssvencs

L 4

*
cessessecssccsses
. RESTORE .
. BL, 82, + B3
eeescssscasassses

+

+

+

&
cesenseesessssans
. RESTORE .
. AD ¢ 37 .

esesssesccrccnees

+

. .,

NO .
+ccccc®, SEE NOVE 1 .°*
.

+
+
+
+
+
.
+
¥
+
+
*
>

3233333333333 ¢

)
.
.
.
)
L
.
.
*
*
.
.
.
.
.
.
*
.
.
.
.
.
.
.
.
.
*
.
.
)
- .
SYES .
3
.
.
*
.
.
.
.
.
*
*
.
*
.
*
+
*
.
.
*
*
*
*
*
-
*
*
.
*
*
*
*
*
*
.
*

o EXI¥

esecscscsanse

.

.
esscssessoncasses
. GEYT ETE .
. ADDRESS .

*
*
Ll
.
*
.
*
*
.
ssavsssessecee *
. )

. .

& *

- *
essssssescecsvoce .
« GET MESSAGE .
- ADDRESS . L
esessscescenserse .
& *

. )

. .

. .
essscecss sttt A
o GET CONTENTS ,>3>3>¢
« OF RJ HORO .

secsssesssscecces

" »COYERY ROUTINE .

sesesesccccsvocse

EXIT TO NON-STD RECOVERY

..t
l. .,
+* FATAL *, YES
A ERROR W#333>%4
., ®
., o
.
+NO

secsecscssssesssses
o FETCH + STORE
+ADDR, 1ST EXE- .
+CUTABL INSTRUC..
+OF NON-STD RE= .

+

*
eeevvscsscnsesses
+FEYCH RJ ¢ SAVE.
«IN E/E LINE OF .
. RECOVERY .
. ROUT INE .
eseccsscsasssnsen

+

+

0

CEEECEEEE P EEEEPEEETETEST

ROUT INE

s ree e

. .
o« EXIT o

csssensesvonse

sessesccssses
. SYS12 .

-
+eCCCceccccese

Atroer et errerrr ettt

sesscssessvene
ETCH + STORE .
+ADDR. 1ST EXE- .
+CUTABL INSTRUC..
»OF NON-STO RE- .
+COVERY ROUTINE .

sesscsscsssnce

cesssscesessaccen
« SEY RETURN TO .
« SYSTEM IN E/F .
+«OF NON-STANDAROD.
. PECOVERY .
. ROUT INE .
seesassscercssces

.

*
esesevssoscuccsanse
+JUMP TO NON-STD.
. RECOVERY N
. QOUT INE .

sesesccsccssoscee

.
*
3
+
.
ABORY JOB
.
.
+
+
+
+
.
. .
. EXIY .

sesecssvecsee

sesescssccses

« SYS50 .

LR R

3
esesesncersersncas
o FEYCH MESSAGE .
. ADDRE SS .

sscccsee

+
+
+
v

esssesscsscscences
+ SEY MSG COOES .

sessecsssesenscse

+
$LCCLLLLCLCCLCCLL

e . A

o . .
.* 1$ *. YES ¢
‘. RA®1 ¥53333¢
s, BUSY .*
., .*
.
#NO
l..
l. ..
«% SPECIAL *, NO
.. END «*233>3¢
%, ENTRY ,.* +
*. (34 +
L -
+YES *
v +
3 +
. .
. . +
. SYS1h . 2
.
*
<

esscssscsssee

PLLCLLLLCCCCCELC
.
+
sessscccscsase
. ISOLATE .
« ERROR NUMBER .
eevesscansrssvens
.
-
Y
4 .,
" ENO *, NO
S ouTPUY #$23>>>%

*, BUFFERS .°*
. .

.
$YES

. MSG CALL .

eessscssssccevses

.
¢
*
sessssecscccesecs
. GEV .

« ERROR NUMBER .
esssscrsecscrrccs
*

*

&

esssecsccenan

. .
« SEE NOTE 2 .
. .

IR YR YRR

*
.
+
ssessessescsscccs
. SAVE .
« ERROR NUNSER .

sessssscresccscsns

c et

. .
» SYS3 .

seeessescccee
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R 2222 222 22233 % 24

sccecesvsanse
« SYSS .

- -

tCerev o

sesesevsssrcnccee
« FETCH RAs2 .

escscvcsssscssnns

.
.
«*. SYSE
I' ..
NO .* ALL .
beccce®, FILES ot

*s CLOSED .*

v, *

v
-
* L4
+ +YES
v .
. -
¥ .
) o .
+ o EXIT
+ ecesssevesene
.
33333>333333334
.
+
eesecreceacscnnae
. GET BA .

secscscsnsecsenes
+
&
+
+
*sssccensesesecne

« GET FW OF FET .

.
.
.
*
.
.
.
.
.
.
.
.
.
.
*
*
.
*
*
.
*
.
.
L]
.
L]
.
*
.
*
.
.
.
.
.
.
.
.
+
.
.
.
*
.

4esecssscnccsvens .

.
. .
+ .
+ .
¢ L

®essensvescnsssane *

o GET LOMWER 3 . L

«BITS OF SYATUS . *

sssscsessascaccan, +

.
[3 *
. .
. .

secssssecsncnsace .

o GET UPPER 1% .

+BITS OF STATUS . .

L
.
.
*
.
.
.
*
*
.
.
.
.
.
.
.
.
.
*
L
.
L
*
.
L3
.
.
*
.
L4
.
*
.
.
.
.
.
.
*
.
L3
.
.
.
.
.
.

evesccessecssrnce

+
L3
3
*eveccscsssssvens
« FETCH RA+24N

scesescenceassas

&
+
e
.* A\
+* BUFFER *, NO
*. TERMINATED .*>3>>>¢
%« ALREADY .* *
.

. «*

.
>3>>>>3>>>>33>>4YES
+

« SYS6 .

sscsececscane

+
+*
*
+
+*
. +
+
*
*
+
<

PCLCLCCCCCC LT
%o
* .
YES .*® NOY *.
<ccce, ouTPUY id
®. BUFFER .*

., o

*
*
L
L
*
*+
*
*
*
L
.
+

.
+NO
.'O
* ..
[ 1S ®. YES
*, BUFFER NOT ,®>>>»>>
*. 8usy .

«NO
+

cescccccsssns

« RO T

. - .. >>3333>
+ENTER RECALL .

esesecscncesse

*

+ SYS5
esesecesencsrsene
) SEY EOF. .
o BUFFER STATUS .

Sesecscscvcncseene

3

¢

L3
eecescsscscsssene
GET LFN .

eesscscccscrvsces

+
4
+
.

swsene cssceses
«SET EOF STATUS .
o IN HORD ILFN .
o + EOF STATUS .

48c0s000s0c0cosas

+

+

*
sescsssecssrecene
. FORM .
« FUNCYION CODE .
sesens “ee

+
&
+

sesvesvcssscsncee
« SEY CX0 CODES .

sessccese

ceec e

sesssecessvceoe
o« STORE NEW FW
. IN FET .

+

&

+
esseccssescsosnes
o FORN CIO CALL .
eeteessvsccsncens

+
$CLCCCCCtCe e
. .
- ., .
o* Is ®. YES o
.. RA+e «®333338
*e BUSY .*
., .
L d
+NO
+
.

seesscevsessnsens
. CALL CIO0 .

seccenssssnsenens

*

+
+CCCCCCCCCCCC
+ .
tesecevsesson *
« RJ TO XRCL .
. - . *
+ENTER RECALL . .
sesscscevsncs .
*
* *
R e
4 ., *
. 1s . YES o
*

®. BUFFER «*3333> >
*e BUSY a4
., K
.
+NO
.

+

. .
« SYS6

eseescsvevsace

seesssesoscriense

o« REESTABLISH .

. BUFFER .

. PARAMETER

eecccoveenssnnnes
.

+
L 4
.
. .
. SVYSE .

ese s v

PP 9D PPV IPPP PP I P IVIIISPSIPIPIIPIIP IS

sessesessenss
o« NANE

+

¢

+

*
esss000s0ssvnscoe

o REMOVE NUMBER ,.

o OF ARGUMENTS. .

e0essecprsscccese

Ri24 22222222 22 21

-

+
sedscencenvescens

o CHARACTER .

®ecsceesscscvecs

+
.‘4
'l. "
IS .
.
s, ZERD .

.ee
o INSERT SLANK. ..

®ecscsecssesevecs
. OECREMENTY . .,
. CHAR CTR -

B
0. v..
LI 1S ..
*4cee<®, CHAR CTR . .»
®. ZERO *
'. «®
»

SYES
.
(3
.
o .
« EXIT

sesessescncss

. GEY ONE . .

o NO
o CHARACTER . .®»3»3>¢

+ .

+
*CCCCCCCCeCcce
&

*

Pesesccosasnscoea ..

/2

(01 W |

®ecsessnsscne
o SYS1G o

L N

sssesncescnse
e RJ TO SYSas .
o PRINY ERROR
. SUNMARY.
essescscasece
. -
¢ SYS10
sevseccacenee
« RJ TO SYS8
« END ALL OUT-
« PUT BUFFERS .

essccscsvssce

ceeee

o EXIT o

ecssccssncsns
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3. 9
>SYSTENS

3R 233333222 22222221 L 3IIIIBIBIIIFNIINE

O

. + . .
sesssssasncss . eessesesssses * ssesecstencee
+ERRTOT o * « RJ YO RNX . e« RJ TO HNX ..
. . . . GO WRITE . . . - -
. + . ME SSAGE . . «PRINT MESSAGE.
L4 * seesessssscee . tessssesessen
. . ¥ . .
. . * . .
. * *e . +
sessecssecsssscce . -t *, * +
+ CLEAR ERROR . . * *, YES * sessvssssesanance
. DETECTION . * .. PRINTY «®333334 ¢ +CLEAR LAST WORD.
o TOTAL AREA . * .. . . + OF MESSAGE ..
. OF ETE . . . . L essescessessctanse
essssssvevssssnee . . ¢
* 0“0 + FLLLLLLCLCLLLLLLCLLE PPIIIDIPI2PIIPP >4
. . . L) + . L3N] *
+ . + v ¢ SYS89 .. sesccecsssses
esesssescessesseen . - v e essesrcessscscons LIRS o RJ TO WNX o
+ RESTORE ETE * . . ‘e « FETCH ETE . L) . - .
sesessaseccscsnss . o SYS3 . v e estesstsacsecnsen . .. +PRINT MESSAGE.
+ * eeesesesnsens L2 ** sesesveececse
+ . ‘e . e .
+ * PLLLLLLLLLLCLCCC & + PP EPBIDIIIIIIIIPI>G
. . Y . + LR o%, SYSO7
sesssnvsssccsacen * ssccesscersscscns * +* L * .,
+SAVE PRINT FLAG. . s GEV ADDRESS . . esrssessesessasse L NO .* ALL .,
. AND . . « OF DIAGNOSTIC . . . GEY ERROR . . ¢ eccccccc<e*, ETEZS BEEN %
« ERROR NUMBER . . . MESSAGE . . . DETECTION . . + *, CHECKED .*
escscscssassesans . ecescsscsssesssese . eesesssesssrcanes . . ., ot
+ + ¢ . + * -
. . . . L2 . . +YES
* . + * % L] * v
e ny * + . .* ., + . +
+RJ TO OCTDEC * . . -+ ERROR %, YES ¢ . .
. CONVERT . L3 . . L] *, NEVER OE~ ,%3>3»>>¢ * . .
+ERROR NUMBER . . . SYS2 . * *. TECTED .* . o EXIT
essssesecases * esssscene . . «* * sssessasseess
. L3 . .
+ L . +NO .
sesessvsscscoscane * * + L]
o« PLACE MESSAGE . . . esesacsassans L]
+IN MESSAGE BUF.. * . «RJ TO OCTDEC. . L
+2ERPOR NOo XXXXe>>>>>¢ . . . « CONVERT DE- . .
. DETECTED . . * +TECTION TOTAL. .
o 4096 TIMESE 14 * eesecaccesense .
tesesessccssscnse . . .
. . + .
+ . + *
sevseess e sescscsescesssccnse * sss0cssevcnsssovne *
+SEARCH « FETCH OUTPUT . . « INSERT BLANKS . *
. . « BUFFER PARAN . * . BEFORE . +
4 . . ADDRESS . . +DETECTION TOTAL. *
+ svecsseestcrncces . essecessssccsagen .
+ * * + +
+ + * + *
+ % . * .
+ D *. * eesssseessscenann *
YES .* NO *. . +STORE DETECTION. .
reccca®, OUTPUTY I * . TOYAL . .
secscssasasesesss L *. FILE .* * o+ IN MESSAGE . .
3 3 .. 4 . eessacessennresse .
+ * . * + *
3333333323334 & +NO . + *
* * + * * & *
. * s ¢ * . ssescssscenae ¢
* cetssssssssscccne L] eeccscesssersssne . «RJ TO OCTDEC . *
+ o FETCH AUX ETE o * . GEY ERROR . * « GO CONVERTY . *
* sevcssacsesesncne * . NUMBER . * +ERROR NUMBER . .
. + + secsssascscscscss . sseerescscnns .
* - * +* * * *
* & + > * * *
. + . % . + .
* sesssssssccsnvans . ot . . esssssssesssesvene .
* o EXTRACY ERROR . L3 o WERE ®. YES . +« INSERT BLANKS . *
. « NUMBER FROM . . *. ERRORS «*233238 ¢ . BEFORE . .
. . AUX ETE . L4 %, FOUND .* LS o ERROR NUMBER . .
. essesesessscssrna 4 e " L 4 ssensecsressccene .
* . . . . + *
* * 2>>>>3>33>3>33>>34N0 LN 3 L2 .
. + . .. . 3
-+ + + . tesseuccssnsesecse .
. ceesceessssssscsoe . e « STORE ERROR . .
. « INCPEMENT = . . . . NUHBER . .
. « INCREMENT ¢ 1 . EXIT . L « IN MESSAGE . .
. eesncsscsscsveces cesseccsssens LR csesessesasssssne .
+ + ‘e . +
* & PELCLLECCLLECCC S & + *
. «*e + . * .
* .* ., esscsscosaiossoces . + *
. NO «* ERR NGo *o + FETCH ADDRESS . * esssasccsssvecans *
tccccc®, MATCH AUX * « OF MESSAGE . * o SAVE ADDRESS. +>>>>>>>>>%
®, ETE E/N .* +2ERROR SUMHARYZ. . s OF MESSAGE .
*. Chd essessscsscesanee . ssescessesssncsce
. .
$YES * .
¢ + .
. evescccsssene *
sessssscccsssccns e RJ TO WNX *
. SAVE ADDRESS . - - . .
« OF AUX EVE . «PRINT WMESSAGE. .
cscescsessnscsscee sessessacecse .
+ ¢ .
+ 3 .
+ + .
+ sssescscassssvece *
. « FETCH ADDRESS . *
« OF MESSAGE «P>3333>8
"o« 2ERROR TIMESE .
eesccacsscesscane
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“sescresconss

o HWNX .

+ RJ TO OPEN. .
. GO OPEN .
. BUFFER .
esecssssssens
.
222222 22 222 221
¢
+ WNA
esescctccccscenne
. FETCH IN .
sesssssssccnnsnne

+

+
L2
+
L2
+
+ ssesvecsevice
3
+
+
.
+
>

C e e e

cesevenses sen
+FETCH DATA WORD.

ssesseccscncvenns

cee e

. .
. INCREMENT .
» DATA ADDRESS .

.
+
+

+
sesesevsecaseenes
+«STORE DATA WORD.
+ AT IN ADORESS .

cess

esssses

+
+
+

+

sesessecsssnseces
« INCREMENT IN .

YY)

+
+
+
+

+
eseseccsssscvacns
. FETCH 0UTY .

sescccsccversinee
+

*
+
Y
o .,
.* 1s *.
*e IN=JUT «*3333>
L3

YES

ot 1s *. NO
o INHLI=LINIT  .%¥3>>>>
» (3

. .

>
3
.
.
+
.
*
.
*
L3
+ .
)
.
*
+
*
*
.
+
'S
*

X

eesesscssscsnsene

PP IIIIISIIIPIIIIIIISY

>

EE R R R R R R N R E E R R R R R R EEEEE R XTI

.o cee
« FETCH FIRST .3>»>>>>>>

>

>

2333233333333 3>>% ¢

AR R R R R R I R R R R R R R R R P R R EE R EEERERERE R EREREE R E R R IEEI IR RN

®evssrcacsncnovae
e« . SAVE END OF
«LINE FLAG {EOLY.

esevecececscssonne

.
+
+
eercesscescervansee
e SET FUNCTION .
« CODE TO ODD .

ssesssnsecscscose

YLCLCCLCLLLCC L

«*s WNC +*
.. ., +
YES .* IS opP *. .
¥ec<cce<®, COMPLETE .
. . *
+ *. - *
. . .
+ +NO .
- ¢ *
4 vesssenssenne +
. « RJ YO XRCL .
+ - GO INTO . +
+ . RECALL . .
v cene esens .
. *
. ¢ .
+ oo +
& +® ., *
. " IS oP *. NO *
+ *. COMPLETE «®3332>e
+ ., O
+ . "
. 3
>3>3332>>33>>>+YES
+ WNO

cescsscrennse

« RJ TO WRITE .~
. . CALL CIO .
. WRITE .
teeceraseonas
*
PLLLLLCCLLLCCCC
+ WNE
+ RJ TO XRCL
. GO INTO .
. RECALL .

seacessccanns

+
%
hd ..
* IS op *. NO
« [COMPLETE «®22>3>
. *
. .

*
.
.
.
*
.
.
.
*
.
.
. L4

33333333333 >3>33>> 4YESC <<

.
+ WNF
secscssscevesesne

+ STORE NEW IN .

sessssecsarssence

.
" END *. YES

' o,
%4 .,
ot Is *. NO
%.  OUT=FIRST .%>>>>>3>>¢
.0 -
», ¥
*
PP33333333333>>>>4YES
v
+ WNB

L 4
+
+
+
+
&
+
+
+
+
+
*
+
+
+
+
+
+
+
+
+
+*
+
L4
+
+
+
+
v
+
+
+
+
+
L
+
+
+
+
+
+
+
+
-
+
+
¢
+
+
*
+
+*
+
+
+
+
+
+
&
+
*
+
¢
+
*
+*
+*
<

«¥33>3333>>

(2222 2223 2238 8 a2

.
+
.
.
.
.
*
.
.
.
.
.
*
.
L3
.
.
.
.
+
*
.
*
L3
*
*
*
3
.
.
)
+

+
L3
.
.
)

*

+
+
.

.
*
.

.

.
.
.
.
.

.
.
.
.

.

.

.

+

.

.

+

¢
sescecsensevecsae
. FETCH LEN .

tevecssescssacccs

esccccrancencoane
. DECRE MENT .
o LINE COUNT .

R R T R PP YR Y

. e LINE ®. NO
. LINIT EX= ,%>>»>s
*. CEEDED .*

AT 4

+YES
+

.
+ ERRC .

sessersensese

Aseeterreeeree

3333333333333 4<CCCLCILLCCCK
+®s WNG
. .,
Is op v,
IN PROGRESS .*
.

., .

YES .*
e,

*NO
ot
«* .,
.* Is *. YES
¥. IN < QUT «F3>3>34
L d

veveans seeee
. ADD IN .
+ BUFFER LENGTH .
sseessssscssene
.
$€CCLCLCCLCCLLC

+® Y00 FEW *, YES

®. HWORDS IN «¥3333> %
*. BUFFER .*

., N +
. .
+NO +
. .
esscevsseasas e
« RJ TO WRITE . +
. CALL CIO . ¢
B WRITE . ¢
+
.
<
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>SYSTEMC

evscsevsvevsee

o WRITE .
. .
.
13
.
+
+
+

sssecscssccssscss

«SET WRITE CODED.
« BUFFER STATUS .

seesecsssnscsncee

.

.

.
vesevesseseeseees
+ SET CIO CODES .

essessesscescrces

3
3
22222222222 2224
. ¥
. o .,
+ YES o* 1s ..
tecccc®, RA+1 o
*, BUSY .*
*, o
.
+NO
+
+

sesscsscsasensaes
+« SEND CID CALL .

seesescsnensoses

c ce e e

« EXIT o

ssccsssccrnce

ssesresscsnse

« XRCL .

. e
* .* .,
+ YES .* Is
Pecccc¥ RAeY

*. 8USY

esssvssevescsenns
« SEY RCL CODES .

ssssccssssessssne
+
+
+

3
csaseesessssssces
. SEND RCL .
- REQUEST .

sessescsses

.
>53333333>52>%4
* e
* «* .,
¢ YES .* Is *.
reccec®, RA+1 «*
*. BUSY Dd
., "

.

+NO

.

+

sseccsces

o ERRC
. .
.
+
v
+
+
+

sescescsssoeracen
« ERROR NUMBER .
. = 84 .

essvecssesvevacen

+

&
seesevcsssscenans
o GET ADDRESS .
o OF MESSAGE .
o #OUTPUT LINE .
+LIMIT EXCEEDED#.

esecsssenscssccce

+*

«RJ TO 'SYSTEM .
. - .
+PROCESS ERROR.
sesssssnscnes
*
+
+
o
«PES.

ecees

sssencssssann

+«0CTDEC .
¢
+
+
+
*

sesseescsseesnans

o+ SEY A HWORD .
. OF ZEROS .

sessssesvsaccssen

$CLCCLCCCCC L

+
* *
20e9000 00 envesne *
« DIVIDE NUMBER . *
« BY 40 DEGIMAL . .
seesscsssccssanan *
*
+ *
& +
+ *
ses8ccesssctsnssnse *
o GET INTEGER *
. QUOTIENT . .
eeessevessvencsen *
.
+ *
+ *
L4 *
essesesestvscones .
. N=N . .
« =10%INT QUO . L
#tesssesvens e *
+ *
* *
v .
+ *
seesccsesssessnas *
. N=N+338 . .
seesss0cscsssecane *
+ *
+ .
+ .
3 .
. .
esscssssescacsase .
« ACCUMULATE . +
. NUNBER . *
svesecssscesacsns t
* *
- *
+ *
+ .
eesiecsssssecanse .
o NENW NUMBER . .
« = INT. QUO. . *
eesseescsscscsnne *
* .
. .
+ .
. .
tesevesossersnsne *
« DECREMENT DIGIT. .
« COUNTER (OC) . .
sessesssscessrnen *
+* *
. .
«*. *
o ., .
. e 1s *. NO .
., DC=0 «¥3>3>> ¢
.®
: ., e
.
$YES
.
*
. .
o EXIV

€l 1

cessecass
«0CTDIS

ssae
.

L

“secrscessssccense
o ZERO A KWORD .

4ssscecscescsnne

+
vegececCcece<c<e<

+
v *
sevsacsssscsens *
ETCH A OIGIT . .
veecrsssncesrecne *
*
+ *
+ *
+ *
+ *
ecsscscnssnssnnase *
. ADD 338 . .
. T0 DIGIT . +
sss0cs0scsssssnse *
*
+ .+
+ *
se0v0sescccvtssane *
« LEFT SHIFT . .
» DISPLAY CODED . +
. HORD ONE . .
. CHARACTER . .
sessssesscncecscs .
3 .
- *
+ *
ssessseccscencene .
. ADD OIGIT . .
. TO HORD . L
cebscasssssessess .
*
+ *
% .
. ., 'Y
.* ALL *. NO .
®. DIGITS CON= ,®>>>>»¢

*. VERTED .*

., ..
*
4YES
+
+

/73
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1. FTYLLFD CHAP. STRING BUF. WITH BLANKS

FOUND RIGHT=JYUSTIFIED LINE TERMINATOR

ssessecsensas essesvessecse ROCD1

« OPEN. «ROCARD: « e
. . . . «®.

. . . .

+ + .

. 3 +

. + +

+ + v

L4 + ROCD +

essncscasssecsnes
+SET UP PP CALL .

ecsseccssvenccees

ssesecccssesen
e SET BUFFER .
« LENGTH TO 152 .«

sesessssssccscnne

eeeesssecscascsne
. SEY upP .
. POINTERS .

sesvecscscssavenae

+ * .
>33>3>335>>3>3>>% VL IIIFFII>IFI>>>> ¢
. B ¢ LO0PB . + LOOPL
. * *. seeccsvsosscessncs * * eecsessssscessssne
4+ YES .* LOCATzN &, +PLACE LOW ORDER. + . o SHIFT NEXT .
PcceccH, ONE o* +«BLANK IN BOTVOM. * . o CHARACTER TO
*. BUSY I 4 HORDS OF CHAR. L . . LOW ORDER .
. . « STRING BUFFER . * * . POSITION .
. ecssossvessnossee L L eeeesecssesssanae
+NO + * * +
+ + * . %
sesssssacccne + * . hd *,
. OPE . tecsenvessssssvens * . O ..
. OPEN 1/0 . « REDUCE WORD . . . ®, SEE NOTE 2 .¥>23>>¢
. BUFFERS . « COUNT BY FOUR . . . *. " )
ceeesesscence essescssncsscscnns . . *e - L3
+ L3 A +
3533333333333 ¢ + . * SYES +
*+ ot oo . * + *
. 54 .. ¥ *, L3 . + +
+ N0 .* PP CALL *. o* *. NO . . . v
*ccccc®, ACCEPTED hd *, SEE NOTE 1 .*>>>>>¢ * . . L2
., o . * L + OONE 3
*e " *. ' * esesccsesenss .
L L * -
SYES . $CCCLCLLCCLCCCCCCC
v 3 +
esescsssssscscsoras * eesessvessecsnnee
. CALCULATE . * . MASK OUY .
« BUFFER SIZE . . . RIGHTMOSY .
« [LIMIV-FIRSTY . ceses * . CHARACTER .
v . .
+ . 3 ¢ .
* + . %,
+ sesscesnesnscanee . [ *. R
cvesevesascrsrsee +«SET EXIT ADOR. o . " ZERO *, YES
s EXTRACYT PRU « FROM GETTING * ®. CHARACTER .*>>>>>¢
« SIZE FROM FET , « BUFFER LIMITS . . *. 4 -
eessessnsssrsnsas . 10 ROCD1 . * .. o .
+ etsscetsssecaceon . . +
+ + . +NO +
% + . (3 .
- . . . secsectssrsasencs L4
+% BUFFER  ®. YES .« . . o STORE CHAR. . .
%, SIZE > PRU .*>>>>>+ +RDL. * «RIGHT-JUSTIFIED. +
*, SIZE . + seese . + IN CHARACTER . L3
*. .* v . « STRING BUFFER . 3
* ¢ . tecascscesesasrcs .
+NO 12222222 2222 2222 X1 * PCLCLLCLLCCLCC LK
e + * + L2
o* .. + ABTY . eveacsscesesssssns
NO .* AINARY . seesssacscsscsace . +INCREMENT DOWN .
bececes, TAPE «STORE FILE NAME. * . CHARACTER .
3 ., «  IN MESSAGE . * + STRING BUFFER .
+ *. * sessessssseccnnas L3 eessesssntannsans
+ . 3 - .
3 $YES $€LCLCLLLLCCCLCCC . +
& + N . . *.
+ essssessssecsnone O .. * * Ehd *.
+ . SET 310008 . +% LOCATEN *®, YES ¢ . NO .* MOVED *.
+ + AND BUFFER 3421 .. ONE « 333> tccccc®, 10 CHARAC- .°*
v . SIZE-10008 . *. AUSY .* *. TERS .*
+ . IN FET+16 . *. .* .. 4
+ sssscssessevecense . e
2222 22 SR 3 212 +NO +YES
+ . +
sessescansans easscensesnss +
SET 2{PRUY . MSG . seceescecssssnsse

SIZE-2{PRU)

. .
» AND BUFFER .
. .
. IN FET+16 .

. - .
+PRINT MESSAGE.

sesesssvecese

. DECREMENT
+ . WORD COUNT .

sesssscasserevans

3 +
PL€LLCCCLLCCCC L +
+ % . .
+ B .. . « ON PG 2
sssssvescerevssas «* LOCATEN *, VES . .
o SET IN=FIRST .. ONE «¥3333>e « 1.
eessescscsnecsces *, BUSY * cenes
+ *. .®
*» »
v +NO
. +
L4 tessersencnns
tesesensecsensces . ABT .

« RESEY BUFFER
. STATUS .

eesvsressesvane

c te b e

o« OPEN. o

seccccncsscne

- - .
» ARORY J0B .

sescescsseneee

DR

. .
« END

sescesscescan



(222222 22222222222 222 2

&
-
-
+*
+
+
+
+
+
+
+
>

+
+
¥
+
+
+
+
&
+
+
+
+
+
+
+
+
*
¢
*
+
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+
+
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.
YES o* 150 .
s<ceccc<c®, CHARS. PRO .

. .
YES +* out .
peccecy, EQUAL *

¢, CESSED .*

*. IN -

.

.

esesecen +
+« UPDATE OuUT . +
sesscesccssscscnse +
+

* *

. .

[ +

. ROCH2 3

.. .

« % . +
seesn .

.

+

<

$CCCECELLLLLCCL

+
+ SEYO=F
ssscsesssccanenns
. SET ouv .
+EQUAL TO FIRSY .

esssssssessene

*
*
*
*
*
*
*
*
14
.
*
*
*
*
*
*
*
*
*
*
.
.
*
*
*
*
*
*
*
*
L
*
*
*
*
*
*
L
*
*
*
*
*
*
*
.
*
*
(3
»
(3
(3
.
.
.
.
.
*
.
.
.
.
.
*
.
*
.

+
.
.
. RDCD2
Y
« ® .
ceves .
.
.
PIPIPF333333324 3
+«®. OONE .
.. ., *
NO .* out .., .
reCcec®, EQUAL «* .
+ s, LINIT o* *
L4 *. [ A4
. .
+ SYES .
+ + 3
v . .
04 esssscssessvssenes A4
v . SET outv . *
+ +EQUAL TO FIRSY . .
+ eessssecssssscsens .
+ *
333533333333 % 4 3
+ .
+ STORE .
cessscsssecsscnce L3
« FEYCH WORD 3333333

. FET#16 .

eessessssenssasse

secece<c<t, FOR 2(PRUY

Vetteterrroeserttteseterertibtertcrtitrrtetrttrrecrterereere

v

¢ MVEXIT
essssescesesssase
e« SEY X4=-1, .
+ NO EOR OR EOF .

essssvccccsscsacs

.
«®e
o .,
" ROOM *.

L]

*, IN BUF.
LN
-
SYES
'.n
B4 .
+® BUFFER *, YES
*. BUSY

+NO
I‘.

* ‘.

YES .* EOR ., !

ececcP, BUFFER . y

+
+
+
+
+
>
+
&
+
+
+
+
v
+
+
*
&

&
+
L4
+
+
3
+
+
+
3
3
*
L[4
+
.
+*
+
+
>

*, STATUS .*
., e

+NO
o'o H
0. .- M
«® PARITY %, NO
*. ERROR ON «¥>3335¢
%o LAST OP .* ‘

SYES

+

L d
teoscecesvesescee
« SET PARITY .
« FLAG IN FEVed .

Atecscrrrrree

+CCLLLLCCCC <L
+ NOERR

teseeesnssressene
. SET EXIT .
. ADODRESS FOR ',
. CIO CALL .
. 10 sI0. .
esamasesssccesccs

+

+

&

.

. CI0t. .

sesssecssesce

3333333 IBIFHCCCLLLLCCLLLCLLLC

*
+*
. S10.

esesssscsanns

ArPrerrtrcrrrtrrrr b e

#333333%¢

terrClPrErbrEErEEICTOEOEETE

<

SETDIFF

seses

ssessscscssccsacs

. SET OUt .
D TO FIRST .

sesssesscsessascas

Aceetceceereeete

PCCCCcCCCce<

+

+ MV112
esessssecesnasens
e« UPDATE WORO
«COUNT IN FET#13.

tecssccccsssscaans

+
+

ecsscsssescns

o RJ MVWOS .

. - .
o MOVE WORDS
sesscscssense

+

+

+

+
esesvassccscscsan
« UPDATE OUT .
csessccsccscscnsse

+

+
*
+

+

eescessvsessevceas
o SET X#3-1, .
« NO EOR OR EOF .

YES .* WORD ..,
<cccccc®, COUNT = N

*. ZERO ..

+NO
)
' .,
* ROOM ¢, VES
8, FOR 2(PRU} <®>>>>>¢
*. IN BUF. .*

+
.
.
.
+
+
. e +
+
+
3
+
<

$4CLLLLCLCCCCCLC

hd ®.
+% PARITY *. NO
*, ERROR ON «*3333%4
%o LAST OP .* +
*e ot +
0
+YES +
3 +
eseesssccnsescnns .
e SET PARITY . +
+ ERROR FLAG . 3
. IN FET#13 . +
sevsssssevnccsenes ¢
+ +
PCCLCCLCLLCCLL
+ NOER
essescesecsessans
. SET EXITY .
« ADODRESS FOR .
. G10 CALL .
. TO ROLL .
ssesssssanscsscns
.

+
+
.

« CIOL. »

essescssncane

Vo
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>S17%<

NOTFS
1. WANT YO MOVE MORE THAN 2(PRY) NORDS

tseensesesens
o SIOs o

.« ROCO .
svessescsecnse
3333333233333 ¢
0'.
«* 'v
WRITE *.
REQUESTED *

NO %
+CccccH,

+
v
.
v
v
N .
+ - .
+ +WRWDS,. .
v 4s00scscsanse
-
3333333333333 3¢
+ ROLL
ssevescsse
+SET EXIT ADDR. .
+ FROM GETTING .
o« AUFFE® LIMITS .
. TO PDWOS. .
sessscseres
v

.
¢ ROL

apanscsssasnesnse.

. GET .

« BUFFER LIMITS ,
teseressscevssnse

¢

v

.

o* .
NO .* BUFFER *.

becccct, EMPTY o

o MTBUF .

sscscscsssnse

3333333333333
.
.* *.
our > - %
deccec®, IN 54

. .
+ COMPL

cesssccsacesne

2333333333333 ¢
+
teaevesssnsnssse
. SEY B2 = .
+« NO. OF WORDS .
o (LIMIT-OUT .
o« +IN-FIRST) .

svesssscscsnssene

+<

VECEEFEEEPCEEEEECEPFEEPEEEEEOPEEEECEEPEEELEEEEECEES

sesvssserncce
+RONWDS. .

‘e ¢ €0

0 o* *.

*, o*

<<cc<<*, SEE NOVE 1 .*

L3 *

o e
»
+YES

%
o *e
* EOR
*. STATUS

*. YES

., o
-
+NO
o%e
o* *.
«* 2(PRUY *,

b<cccc®, WORDS IN "

*, BUFFER ,*

., o
L
$YES
%o
[ .,
«* BUFFER *, YES
., susy #3338
. .* .
AL T+ +
. +
+NO +
+ .
+ .
eesesssrescsenan +
« SET B2=NO. OF . +
+WORDS (2(PRUY) . .
ssececeevsssevens +
L4 +*
v +
+ +
+ 3
sanscasscsnnance L4
. SET FLAG . +
« FOR SETOIFF . +
seses0ertscncancs +
&
PEPIIIIIIBIIPIHCLLLLLLLCCLCCCLKC
+*o NORMN
o* .

+% ENOUGH - - ®, YES
*. WORDS IN «®22233 ¢
*. BUFFER ,*

.
.

N

+NO +*

. .

* *

. .

. . .
+SETDIFF., .
.

+

<

esecsscscsnase

PCCeCceccceces
.
secsecsvsssrsscns
« UPDATE WORD .
. COUNT 1IN .

. FET#43 .
svcestscrscecsens
+
.

.

eesnssveseoan

» RJ MVHDS .

+G0 MOVE HWORDS.

ctecssrecsers

+
secesccccsvonme
« UPDATE OUY .
eeccessassresacce

'Y

cee e

. .
<HVEXIT .

«¥3>>333>¢
-

AP CE e s trEE et P EEEEPEEEEEELEFRECEPECLEERELESE S

NO .*

csesasesenaas
« MYWDS
. .
+
+
P CCLCCCC LR
%, .
o* . .
REQUEST #, .
FOR § o L3
®*. WORD o +
*a. A4 *
. L
+YES L]
L .
+ ONEWD *
sesssessetsenepae .
» MOVE ONE WORD .>>>>>¢

ssscccrcetscnnsas

332333333 >3>>¢

. '.
i d WORD *. YES
. COUNT «¥33332¢
*. EVEN 4

-

+NO
+

+
sesiscaseensasens
. DECREMENT .
» HORD COUNT .

secsssscscsvsacace

+

&

+
eevescessesrssene
» SET 0DD FLAG

sesectessserensee

v
Peeeccccececcs
+ EVEN
es0ccscescsencnns
. REQUCE . . .,
s+ WORD COUNT .
. BY YWO .
eessseesaersncses
+
+
+
+*

Leseecessecsnccnss

« MOVE FIRSY .
. THO WORDS .

eessssrcaasseccsne

. ..
*. NO
«¥33333%

*. MOVE o

+ CKODD .

tesssesassane

*
+
+
*
-
*
-
+
+
*
+
HLLLLLLCLLCCCCCC

+ Lo0P2 .

.« REOUCE . .
. WORD COUNT . -
. BY TWO . .
sssecsssssscsencnn *
* *

+ *

+ *

* *
sscesceccnseccace *
«  MOVE THO . .
. MORE WORDS .« .
*

*

.

*

.

*

*

vescsseescacssnse

*s« NO
«*333>>

. .
» CKODD .

e0esencesnsce

+
+
+
&
+
+
+
3
+
.
+
+
+
*
+
+
*+
+
<
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seesesersonae
« MTBUF .

RN

¢
tssensesssssessen
. SEY EXIV .
« ADDRESS FOR .
«CI10 CALL TO ROL.

seenssssessssasss

+
e
.

.. .
N) ¢ BUFFER %,

seccec®, BUSY *
.

+
+
+
*
+
&
+
+*
+
&
*
>

(22222149

+
+
+
+
+
+
+
+
+
+
+
>

+

+
&
+
+
+
+
&
+
+
+
+
>

33333>333>>>>¢
+

.
essvsncsessecsace
. SET X&=1, .
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sesrcsscssccace

«*3333>333>3>»3>>, FIELD LENGTH,

oMA
sesesssssssnen
. FHA=0
o LNR=EXECUTION

. FETCH ANO
+STORE O FORMAY

eesseascccsrccce

R

+
veseseasesoce
. RJ LST .
. WRITE OUY .
. DUNP .

sesvcscscan e

* 3>3P3333333595333>¢
+ . +
sesseseacecsceses * L4
+FETCH PARAMETER, . .
+ START AND END . . . .
. ADORESSES . . o« EXIT .
sesescsansscsccose * essscsevrescse
* .
+ .
«®. DML L]
.. O, *
4 ouMP *, YES ¢
*. COMPLETE +*3233%e
., o
., "
L d
SN0 3333333 33333333>3>%
. +

sseescsccscns
« FETCH FWA AND .
« LWA OF AREA .
« TO BE DUMPED .

seeesesrcstcsccen

*00099

+

+
sssecesssessncnse
. UPDATE .

. PARAMETER .
+ START ADDRESS .
sesesssascavcsonse
+
+
o*.
34 ..
g LWA 2
*. Fua

*. YES
«®3233>

secssssncessasene
s SHITCH FWA 32322
. AND LWA .

.

MR RPEEERE R IR R R R R

seessssscrancs

& OMG
esssecssvesevccss
+FEYCH E FORMAT .

FORMAT
*, DESIRED .*
., K
-
+NO
*
*
esececesessencces
«FETCH I FORMAY .

escecsscscsavsane

.

+

.

%

' .,
«* 1 *, YES

®e FORMAT «®3333>¢
®., DESIRED .* .
®. Bd +
.
*NO +
+ +
. .
sssessesecscnssen +
«FETCH 0 FORMAY . .
ses0escsscccacsas 14
3
3 .
PIPPIPPIPIPPPLLCCLLCLLLC L

+

+ OUF

teessnccancvssnee
« STORE FORMAT .

4escsscssccnorcee

+
.
.
seesssescssvee
. RJ LST .
. WRITE 0UT .
. bymnp .
csescsesiscne
.

+
+*
.
o e

oOML.

sseee

A-A3,.

ssssscaccense
« OuMP

. .
.
+
.
+
+
&

ecseseessssccnes
. SET FLG
. FOR DUNP
sseesccnsnsnes

+

3

3

sesveccccanns

. RJ OHP ‘o

. L .
+PERFORM DUMP .

sesscesssvvee
+

ccee

. .
«RJ STOP,

sesssscsssnne
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NOTFS

2. DOES INTERMEDIATE ENTRY TO JUTPYC HAVE TO BE MADE

sessssscnsens
« LS .
. .

L

Cid

A-A3, 2

1. SET B1=BEGIN ADDR DUMP ARRAY,STORE FWA OF DUMP IN ARRAY ¢ UPDATE.SET 82=4y

sseccsscsssns

. SEY uP . « LSTA .
« FIRST ENVRY . . .
o PARAMNETERS . .
« FOR OUTPYC . +
sss0escsssevesces +
+ .
% v
¥ ., “4essosnsvenes
B *s YES + RJ OUTPTC .
., PDUNP «#3>3>>4cccecccce, INITIAL. OUT- .
*, ot + «PTC FOR PDUNP,

+

+

+

+
svesssesnsacs +
« RJ OUTPTC, . +
« INITIAL. OUT~- o +
«PTC FOR DUMP ., +
+

*

<

eseescesvesas

33333 3IPPIPI>$CCLCLLLLCLCLCLCCC

sesssnceosene

. +

. 4 LSA cescsensssnns
. seseecnessssensen « LSS .
. . SEE NOTE 1 . . .
. essceersccncacsen .
3 .
* 3 +
L3 $CCCELLCLCCLLCC .
. o*e LSP . .
+ * . . " * . .
* " ouMP *. YES ¢ YES .* *. .
. %, COMPLEVE «*333>>>4>4cccccce®, SEE NOTE 2 .*
. . ® . .. .
. ., .® LIRY *. e
. A LR .
£ +NO LR +NO
* csacsssernereacan LR ’
. +STORE THE NEXT . LIRS +
L3 « WORD TO BE . .. vecsstsavssssnnne
. «OUMPED INTO THE. . e . B1=-1 .
. + DUMP ARRAY . LIR3 sesessrsvcecsssen
. . 82=82+1 . LY .
* ss0s00csssc e * ¢ +
. . LI +
* . LY .
. o* ®. * ssescssssvenne
+ «*% & WORDS *, NO .. + RJ OUTPTC .
. *, STORED DUMP ,.%>>>>>¢ ¢ « FINAL ENTRY .
. %, ARPAY .+ + +«T0 END OUTPUT,
. .. . + sesssenssacss
» . .

v * SYES<cccccccecccc +
. + +
. ¢ LSH +
. e1esesssscensenne .
. . B82=B2+1 . . .
. etosssecesncsscne « EXIT
. +
. .
* +
* +
L3 esssscscensae
L3 + RS OUTPTC
tcccce, WRITE QUT ONE .

+LINE OF DUMP .

sessscscscses
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»0VCHK <

‘esemssssstnes
o DVCHK o

LA S g

12
sesesssvsacese
o SET VARIABLE .
«SPECIFIED Y0 1 .

ceescnsecssvenasne

+
Q..
0. .,
YES . X6 *.
scecce*, INDEFINITE .*
.

., ¥

sessessesessnssee
« SEV VARIABLE
+SPECIFIED TO 2

seensecscsssescns

tecrtrrrrrrrrrrre e

PEIBIIPIIBIPIP4CCCCLCCLLCLCLLCC
+
.
.
. .
« EXIT

sssssssesanne
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sssssersscens
«LEGVAR o

. .

teeer

.
veetesscscacacse

« SET RETURN .

. 10 -1
secsersrscscsace
+
+
%

" *.

YES .* VARIABL ¢,
d<ccc<c®, INDEFINITE .*

+NO

.

v
eessesisacessence
« SET RETURN -
. Y0 1 .

seeessvcsssssscne

% VARIABL %, YES
®. ouT OF «¥333>%3
*. RANGE .*

.
+
+

+NO +
v .
. .
ssesensecessecsns +
« SET RETURN . +
. Yo ) . +
cesesecrnensreens .
. .

3335353353332 $CC €CCCCCCCCLCCL

.

+

.
v
.
+
.
v
+
v
v
+
v
.
+
. .. .,
v
-
v
.
+
+
s
v
+
*
*
*
‘
>

. .
« EXIT
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A-AS,

1

/ fe

W

=
4



/87

A-Ab. 1

0 »LOCF«

tesssssecsesessss
« SET ADORESS .
« OF VARIABLE .
. IN X6 .

essesccnscccscrae

+
.
.
o .
. EXIY
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NNTES
1. SYSTEW,.

LIST EPROR MESSAGE ANO GIVE TRACEBACK

seecsvssenses
+OVERLAY.

e teo

*
sessessesasvocsns
+EXTRACY PRIMARY.,
« AND SECONDARY .
«OVERLAY NUMBERS.

vessessssssrsrees

&
%
o* e
«% FOURTH .,
*. PARAMETER
*. RECALL .*

* -

NO

« e
-
$YES
.

+
CHECK TO SEE IF
REQUESTFD OVERLAY WAS
LAST ONE LOADED
+
+
+
%,
® *o
«F L1 SAME ¥,
*. AS OVERLAY
®. IN CORE .*

NO

.
+YES
%
o ¥ .
«¥ L2 SAME
*. AS OVERLAY
*, IN CORE ,*
., .t
v

SYES
.

*. NO

+

ssesescsecsssensns

JEXTRACT OVERLAY.>>>35»3>3333>3>,

+ ENTRY AODRESS .

)

«EIIIIFABEPIDIIDD>,

«¥333>>

P*IPI33>>

i 2l 22222222222 222l
. +
..
LN 4

eessescsssssssine
+DELETE TRAINING.
BLANKS FROM

.. . FILE NAME .
. cssssssesserssnes
L3R
* * +
+ . +
.. esevecrsscsscrnne
* e « SET FILE NAME .
+ e « AND OVERLAY
LIRS o« NUMBERS INYO .
.. « LOADER CALL .
‘e vssccesssrssavean
.. 3
. 3
* . esecssncvease
‘. » RJ LOADER .
. « LOAD REQUEST- .
. + €D OVERLAY
* Ssecsesnccrse
*
. .
* )
+ I .
. «* LOADER *. YES .
. %, DETECT FAT. .%*>>>3>3>>>>>>,

®. ERROR .*

+NO
ssesssesaeseceses
« SAVE PRIMARY .
« AND SECONDARY .
LEVELS. .
«SET UP OVERLRY .
. EXTIT LINE .
sesevevsscrtnrene

¢

+

+

EXIY IS O EXIV LINE OF
OVERLAY &3
*

s e oo

o .
o« EXIT .

essscersssvee
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scessassecess

SEE NOTE %

esscssssceses

+

e re

et e e

. .
<ABNORNL.
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.
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>OVFIFLe

etesccscenane
<OVERFL .

Ceee e

sesesccosensevene

« SET VARIABLE .

«SPECIFIED TO 1 .

teececcncssescnse

+NO

sssessecssssssess
« SEY VARIABLE .
+SPECIFIED TO 2 .
cescssessssessnse
3
dCCCCCCCCC et
.
3
. -
.« EXIT

R Y Y R
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»PAUSE < O

evssctecevsssee

« PAUSE o
. .
.
-
+
v
vesserencsssssens
+ SET UP THE .
. HESSAGE .
. PAUSE N. .
. SET UP A .
« MSG REQUEST .
sesccsscsceveresse
€L CC e
%, PAV . !
ot *. . L]

N CAN *. NO .
*, REQUEST BE .%>>>>>¢
*, ISSUED .*
L4

-
+YES
.

+
ssseessesvssecsns
. ISSUE THE .
+« MSG REQUEST .

+
+
+

&

sesssscescennraes
. SEV VHE .
. PAUSE 8BIT .

essessssreccnnnse

.
«%. PAX
. .,

.o 1S THE . YES

*, PAUSF BIT .®>>>>>¢
*. CLEARED .* +
*. * +
. +
+NO >333333333232333 %
+ +
3 .
vesessvescrsasese .
. SEY UP A . . -
« RCL REQUEST . o EXIT
sessesecseseseans .o

P CC L

<%, PAY .
' .., *
.* CAN *. NO *

®, REQUESTY BE .%>>>>»>¢
*, ISSUEDS .*

. 4

.
+YES
+
.
cesscsraessvacens
. ISSUE THE .
« RCL REQUEST
tesstesesssane
+*

.

+

.
..

«PAX,

cesee
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» DF MARK<C

esassenaccns

«REMARK
. .
+
+
+
+

sesesssssescscone
. FETCH THE D
« MESSAGE AND .
+ STORE IV FOR .
« A MSG REQUEST .
sesscssecessconne

+

+

+
ssssesacssssssees
e SET UP THE .
« WSG REQUESY .

tesssssscecccscne

sessccssvscen
. RJ CPC .
« . ISSUE MSG .
+REQUEST W/RCL.

ssessssessece

s ve e

. .
. EXIT o
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cessssse
«SCOPE2A.
. .
+
+
+
ot *
o .. .
o* ANY . NO ¢
¥
*. PARAMS. .* .
., o* .
*
+YES .
ot *
" *. .
* HORE *. YES ¢
*. SPECIFIED .*>»>»>¢

*e THAN 2 ,*

+NO
%
* v

. .
+* LOGICAL =, NO
*s FILE NAME .*>>>>>¢

*, SPECIF. .* &
LTSN ¢
&
$YES +
+ +
secsvessrcecneses +
+CHANGE NAME OF +
. FILE YO . *
«  NWRITE ON . .
tecssececrcssnvns -
+ 3
PLLLCCLLCLLCCCLCC

+

sessessnasesecras
+« CHANGE NUMBER .
. OF FILES .
. TC BINARY .

ceesesevsvssennee

+
+
+

treescssacsessses
. PLACE IN .
« LOANEP CARD .
sssesesessecnsane

+

+

3

vecsrcesesesssune
» WRITE LOADER
«INFORMATION ON .
« LOGICAL FILE .

secssssarenrsvee

s st ee

« EXIT .

/6>
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3333332333333 339 %

+
sesssscsssece

WRITE #BAD .

« SPECIFIED .%>»>>>#>>>3»>>>, PARAMETERZ IN .

. DAYFILE .

evesesesvscesneas

DR AR

« EXIT

seseccssvanes




eessssssevsen
«SECOND

L B

“esesscscsacasene
. TIM=0.0 .

+*
$L€CLCCCLLCCCLCCC
ot Ce
.* . .
" PP *. NO *

.. HONITOR et il dd

*., FREE *

., L

.
+YES
*

ssesseescsccncnce

« FORM REQUEST .

«FOR PP ROUTINE .

« TIM IN RA®L .

ssescsscecsscncns
+

FCLLCLLLLC LKL

«*.
o* .l
YES ¢ HAS VIM &,
dccecet, RETURNED «*
., ANSHER .*
. "
.

+NO
+

seestsiscsansenne
« FORM REQUEST . .
» FOR RECALL .
. IN RA+L .

*
+
*
+
+
+
+
&
+
+ .
+
+
+
.
+
+
+
+
+
>

sececsenssssee
L]
+
4

esescssscasse

. . .

seesscscecene

233333333333 >4

.
eescesssssasssses
« CONVERT THE .
. TINE TO .
+FLOATING POINT .
- SECONDS .
sessesssessasenes

+

.

-

+RETURN .

ssessssecccas

. .
. RECALL 332>

*
.
*
*
*
*
*
*
*
*
*
*
*
.
*
*
*
.
.
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NOTES

1. LIBRARY CALLS DFSIRED (PARAMETER 4 = ()

2

« 1S MAP DESIRED (PARAMETER 5 2 0)

I, ELEMENT LEGAL ALPHANUMERIC IDENTIFIE®

tvesessceascs
» ENTRY

. .

ceen

.
« PICK UP THE
«PARAMETE® COUNT.
«0OF THE CALLING .
. PROGRAM .

ssessevesccsnnnese

+
secssee ssesee
«PICK UP SEGMENT,.
» LEVEL NUMBER
. {SECOND .
. ARGUMENT) .

escsesesscsrcanses

"O
¥ %
YES +% S.L.N, *.
deccecr, EXPONENT o*

P LCLLLLCCLLCLLLCC

¥
sessssvecccns
« ER .
. .
.
+
+
3333333333333>33% ¢
+
eseessscscnse
« ERR

. .

teee

&

eevassecnsene
« ERRL .

. .

Ceee e

.
L3
L
*
.
.
.
.
L
Ly
IS
.
.
.
.
*
L)
*
.
* + FO®M EPROR .
.
.
L3
*
+
*
+
.
L3
*
.
.
+
)
[3
*

sessessscsssvensse

IEEREEEEEERER]

PP PP PIIIIIIIILI e

L]
.
*
4
+
+
+
+
+
+
+
<

+ *. ZER0 B . MESSAGE .
. LS 4 teesccecassancens
+ .
3 +NO +
+ + +
+ ®sssssscsrsnncens esscevccsccnn
+ « INTEGERIZE . . RJ .
3 « SEGMENT LEVEL . . SYSYEM .
+ . NUMBER . . .
+ sseecnessscescncs LR PR TN
3
2IFDIIIIIRFIIIE +
. -
o *, -
«¥ O>LEVEL ¥, NO .
*, NUMBER «®3>3>> . .
e >64 [hd +ABNORML o
, I LX te e
*
WYES
3
tessccsssrscsncan
. SET BITS .
« MySyFyC IN .
+SECOND WNRD OF .
« LOADER CALL .
+
% v,
Thd *. .* .,
I >h *. D ..
*. INPUT PAR=  ,%3>>>>3>>>>>>3>>>%, SEE NOVE 1 .%*»>>>>¢
*, AMETERS .* . .*
., ® ., g
- .
+YESccecccecccc +NO
sseesesracsns . .
« STORE CONTROL . + .
« BITS AND SEG. . + *sestescncrvsenes
+LEVEL NO. INYVO . . . TURN OFF .
+SECOND WORD OF + . c eIv .
+ LOADFR CALL + vesesenssasccncan
L R XYY . +
‘ + $CCCCCCCCCCCC
- + o
“teesesevssscseces . " .,
« PICK UP FILE . * YES .* “ *.
+ NAME (FIRSY teccccce®, INPUT PAR~- ,®
« PARAMETER) . . *®. AMETERS .*
. aveessvrssssvnves * *. *
+ *
. + +NO
. + %
¥ ., . .. .,

N3 ,® FILE *. + NO .* *.
sccccc®, NAME = @ o tcc<c<cc<?®, SEE NOTE 2 ,*
> ., ¥ * ., .®
+ ., ¥ * ., o*
+* . * .

* +YES * +YES
+ + * +
v + * esssesccsssrasses
+ sesceesasssnssces * +TURN OFF M BIT .
+ « CREATE FAKE . recceccs, - .
+ - FILENAME . . SET MAP .
+ sceccvesssncssnse . NEGATIVE .
- + sesnesesscssenans
2333333333334

.

« THIS PG

« 1.

ssece

CtereArACct e r e

sesee

eesvscsesccsnsnne

« PICK UP FIRST ,

+ELEMENT OF THE .

o SEGMENT LIST

. (THIRD .

o "PARAMETER .

sevessssstsscncne
$LLCLCECLCCCCCCK

%, *
o¥ *. .
YES +* ELEMENTY =, *
dcccecy, = 0 4 +
. .. D .
*, - *
L4 .
+NO +
% .
* €. *
NO .* *. *
<<<<<¥, SEE NOTE 3 ,¢ .
., ¥ *
., ¥ *
. L]
SYES .
. + .
+ sesesssscscrcevens *
+ » DELETE ANY . »
+ +TRAILING BLANKS. L3
3 « IN ELEMENT . *
+ ®escaceencisnnnsny *
v ] +
+ ¢ +
+ - .
+ essecarsssrsncene .
+ o PICK UP NEXT *
+ o ELEMENT OF 33333
+ o SEGMENT LIST
¢ sesesrecccsssenes
&
22222 22 222225 X
¥,
- -

a4 18T *. NO
% ELEMENT OF .%>>>3>4

e Sele=l o* +
.. .* .

: +

*YES 13

‘- +
®eteesgecvenssncnes +
« ADDRESS OF . ¢
. SEGMENT . *
. LIST = ) . +
teeccscsvssrcenan .
+

dCCCCCCCcCceec<

see0rcssarsersnne
«STORE FILENAME .
« AND SEGMENT LSY.
+ ABDRESS INTO
« FIRST WORD OF .
« LOADER Cailt .

Ssssesccoscsncres

+
« ON PG 2

2

cesae
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»SEGMENT <

NRTES

1. NON=FATAL ERROR IN LOADER AND MAP REQUESTED

R LOAD *, YES
*. MAP QF~ «¥333>>

*. QUESTED .*
.

$ND<CCCccecccecccc

*
csssssssenens
. RJ .
. LOADER .
. .

esessssssecss

+

4
i‘ .

NO .* FAYAL A

vecec<*, ERROR IN B4

*. LOADER '.*
. v

. e
.
SYES
3

. .
« ERRL o

ssesssee

+
+
+
+
+
L4 &
+
+
+
+
+
3333333333333 > %

NO ¢ .

¢<cccc?, SEE NOTE 1 .*
* ®

tesscssncsssvanse
+« FORM ERROR .
. MESSAGE .
seesssssssnsssnns
.
+
+
esesscsssanee
. J .
. SYSTEM .
. .
cscecesssecen
.
3333333333334
+
+

VerrCrretrreb bt rE e

..
+PETURN

seevessccssan

>>33333333333333>%%
! Q'.
4 L e
NO .* 18 .
+<ccecec?, FILE o
*, OUTPUT .*

+

+

+ .
+ SYES

+ %

+ .* *.

+ NO .* OUTPUT *.
»CCCCCCCE, B8EEN .

*, OPENED .*
.,  .*
L d

© SYES
v
esssessesrces
. RS .
. WAIT .
. .

seescsssssscoe

+

+

+

<

.

3

.

.

*

.

L3

* &
+ e

» g .,
. YES .*  OUTPUTY *.
P, BUFFER P
. *. EWPTY ,*
.

.

*

+

.

L3

*

.

*

.

+

.

*

L3

.

+NO
.

tessccsesssvenase
. REQUEST .
. €10 10 .
« EMPTY BUFFER .

eesssesecscacsone

3
+
ssecsnrscssee
. RS .
<CCCeL, WAIT .
. .

essecsccescns

eascsrsccsccce

o WALT

.
.
+
&
FIIFIBIIPIIINI>S
N ..0
«*
.- PP
.
®. BUSY
‘.
L

+

¥

-

%,

E2E 3K B A JE IR JF B B BE A BE B P AR KK 2K R X 2R I 2K 3 K X AN 2

sssecseccncoe

$€CCLLLCCC LS

+*
+*

.

. MONITOR

SYES

sevcesessseneesae
« PICK UP FIRST .
+HORD OF FET FOR.
» OUTPUT FILE .

ssvsscssscsnasens

.
+* REQUES

*., PROCESSED .®>>»>>¢
- >

.

+NO
¢

. REQUEST .

.
+

+

L3

+
eesencasasens +
.

<ecc<, RECALL L3
.

.

3

<

'C

T *. YES

.
*. NO
2+¥23333>>%

.

-

AP Prrrerrrricrttrrtetrestereere

<

. .
+RETURN .

sesesssecsnas
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esessesecscce
o SLITE .

- .

e ¢ e

%o

" .

o LIVE *. NO

/7
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. BETWEEN «¥3>33>¢

¥, 0 AND 6 %

., o
-
$YES
+
.

e“revecescossesens
+TURN SPECIFIED .
. LITE ON .

sreessscencsccnns

+

4
seevesecesseesose
«TURN ALL LITES .
« OFF IF LITE .
« NUMBER IS O .
tesevcessessscvee

+

« cee

. EXI\' .

eessrensessne

+

+

+

3IFPPPB33I333>3¢
. +

csecnesccrsee
o RJ SYSTEN .
. BAD SENSE .
o« LITE NUMBER .

esecssastccee

+
+
+
+
.
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..ﬂlﬁt.

. .
.
&
+
+
.

o

«® .
ot LITE *. NO
.. BETWEEN 233330
%, 1 AND 6 .®

*. * +
» .
+YES *
+ .
+ +
ssevscosseprrsasec +
» TURN LITE OFF .
+SET RETURN Y0 1, +
tscsssssucsserens +
+ +
. >
.'0
¥ .
4 HAS *, YES
*. LITE « 232324
i) ON ¢
., " +
N . "
+NO *
* .
+ ¢
tesecsescssessnas +
« SET RETURN . +
. T0 2 . ¢
secevccsscssscser L4
- .
$LLLCCLLLLCLCCC
.
+
escescnsceseaseas
. RETURN .

. THE VALUE .
seesesssscrstsnns

&

cte e

- EXIV

secssacasasee
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e RJ SYSTEM
. BAD SENSE .
o LITE NUMBER .
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+
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+
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« EXIT .
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evescssassnen
«SSWITCH,.

. .

‘et e

«* SWITCH A

A-A16.

*e NUMBER Rez3234
*. 1-6 ¥ .
., .‘ +
L4 v
+YES 3P3IDIF233333353> %
& - +
&

esescsensecssncns
+SET RETURN TO 1.

setesnsssessccse

+
. +
»

ssesecssesscessense

- SET RETURN .
10 2 .

Teesscsecune

PCCCCCLCCCCCCC
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+
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.
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+B73=E1, ADDRESS, . « OUTPUT BUFFER .
« OF FRROR MSG * eseeccscssscenees
eesessssessassens *
. . .
* .
* sesveveseesnencscne
Ry . » SEY outPUTY .
. R2. . +BUFFE® ADDRESS .
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.
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. . ¢
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.
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.
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ssesssvessavecses
+SEY OPEN PAREN .
+« GROUP SYARY
- ADDRESS D
o (LEUP) 13X6 .
secessvecssaveses

+

&

+

*
LOOP TO CONTINUE FORMAT
+

e veee

o
+ INS,

+
sssecencerssancas
. DECREMENT ..,
« LEVEL BY TNO .
. X0 1ex2-2 .
seccssvessssvanes

.

v

+
seeesccrsensnnns
SET NEW .
LEVEL + 1 .
(VLo = x7

essccncssssencne

+

+
setesecssiosssene
. SHIFY NEW . .
. LEVEL LEFT .
. 36 8ITS .

eesccacsescssconn

v v
%,
0. *,
* PAREN
. GROUP
%, GLOSED .*
., 4
L]
+NO
+
.
.
« RZ.

vesse

YCCCCLCLCCCe

%
* .

YES .* INITIAL &,

dccccc®, LEFY o*

CeEr P EPIELICELIEIESPREFTRPRIEEEECETRESLSGESE

*. PAREN .*
®, .

NO
a.-
.- ..
W% . THIRD
s, PAREN IN
. AROW .*
" ..
.

+YES
.

«LPB.

$L€CLCLCC LS

.
esvccsossssrsasne
o« SAVE LEVEL L.
o REPEAY COUNT
. IXPG1)8=X6 .

eesessvsnsscsccss

1333332232222 221

¢+ LPF
sesssacessssssesse
« SHIFT CURRENT .
o REPEAT COUNT
+ LEFT 13 BIYS

essecsosssnsssanse

¢

+
esvsc0ssssssssssse
«PACK NEW LEVEL .
« AND CURRENT
« REPEAT COUNT .
. INTO X7 .

esoevesssnccecnse

+
.«
+LPB.

evees

®. YES

«®23232¢

. 4

&,

+
¢
+
+
*
+
&
L
+
<

*. NO -
«*33333¢

+
v
+
*
+
+
+
+
+
+
<
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sesee

L20,

LR

+
cesvsescsnsersevane
+«GEY PAREN GROUP.
. REPEAT FLAG
. X1t=(XPARNY

esscssnccccasccse

+

&
sessescevcecscnce
JEXTRACT GROUP 1.
« REPEAT COUNT .
. FROM X1 .

sesesesecessssces

+

+
cesvesssccsnccsen
« PACK LEVEL, .
+GRP 1 AND GRP 2.
« REPEAT COUNTS .
. INYO X7 .
tesecssessssessee

*

+

+ LPB
sessesesecansrnne
« RESET XPARN
« (XPARNY t=X7

sessssccscsssscan

14

12
sescsecsesscccnas
« PACK GURRENT o
. WORD AND .
« CHR POINTERS .
. INTO X6 .
essescasssssccae

+

+
seseseseensassans
» CLEAR ITEM .
‘wCONVERTED FLAG
. (ITM) 3=0 .

seessvesscececane

.
LeccccH, LEVEL 1 ¥
. -

2333333333334

+ Q3
scesccssncssscssas
« CLEAR LEVEL .
« . 0 FLAG .
o (LPFLG) =0 .
tescscncenscnsacs

+

*

+
esssressssseesane
« SAVE RESCAN - .
. POINTFRS .
+ (LOP2)21=X6 .
erescsssscessvace

+

+
¢ LPE

sscessssscscnsane

« CHR POINTERS .
. 1LOP) 1=X6 .

*
+

+
LOOP TQO CONTINUE FORMAY

e e e e

..
«INB.

- CONTINY!

cesse
« C3.
.

+

$LLCLLLELCCCLLCLCC

.
v SLASH
tevnescscesssesses
«SAVE MULTIPLIER.
. tHTH) t=X6 -
seesnsccsssssssns
¥
+
+
ceesvssessresne
. RONX .
. GET NEXT .
« DATA LINE

evesssecscens

+

v

¥
assssvssssssssvoes
+GET MULTIPLIER .
. X18=(HTH) .

sevsssesscnsences

0
+
ceescacssotscsnes
. REDUCE .

+ LINE COUNT .
. X61=X1-1 .

L R Y Y R

+
C‘A
Q‘ "
[ MORE &,
.
*., SKIP .*
.

+NO

>
teesesvensesvssne
« GEV ADDRESS
« OF LIST ITEW
o« BLe=Xit=(THAY
ssssssecscavecnns

.

FORMAY

s et rreMET e

..
+ INB.

« LINES YO «$33>3>

ole?-f

A-D23. 10
“eeee eesas
« C6. e Cle
L LI
. .
hd .
* .
+ HCODE + XCODE

ssssessesevcecene

+SAVE HOLLERITH .
o FIELD WIDTH .

sesscecessscscanse
+INCREMENY DATA .
+CHR POINTER BY ..

. tWTHY 1=X6 . + MULTIPLIER .
cesenscscssssssasa . B3t=X6+83 .
+ sesesccesessecsecs
+ -
+ +
ecesencecsses .
- xov . . e
« CHECK DATA . «INB.
« OVERFLOW - o sesee

essevecassene

a2 2222222 22 224 ]

«*%o HCA
Q. ..
¥ *, NO
A WTH=0 323534
*. hd . ¢
*. -* +
h +
$YES +
+ +
. 3
.« . +*
.« R3. 3
ceens +
+
+
$LLCLL L€ <
0" °
.. ‘I
4 END *. NO
*. FORMAY «¥23232%
%, MNORD * .
A d -

- -
13

+YES
+

.
v
.
.
. .
.. . /
+HCO. + |
cocee +
¢
v
<

CCLCCLCCCCLLK
+
+

escse

+HCB.

LY R

&

+

+
ssssesesvecrssonse
. GET OATA .
. CHARACTER .
. X2t=83 .

ssscsveressccces

.

+
secssesssasensee
TRANSFER DATA .
CHR YO FORMNAY .
1821 t=X6 .

vseressssccccnee

o e s 0

+

2
eceesscasasccanse
INCREMENT FRT .
CH® POINTVER .
B21=82¢1 .

sesrrecsasavscss

+
+
“sacssssssesssces
. REDUCE .
« FIELD WIDTH o
. WTH=HTH-1 .

.
.
.
.
*
*
.
*
*
*
*
*
.
*
.
.
*
*
3
.
*
*
*
*
*
*
*
*
.
*
*
.
*
*
.
.
.
*
.
*
*
*
*
*
.
.
*
*
*
*
*
*
*
.
*
.
*
*
*
*
.
*
.
.
»
.
*
*
*
. escesscsssassace
*

*

-

*

*

*

N
.
.'0
B .
NO .* *.
<<<cce®, WTH=0 *
s, .
¥, ¥
; .
+YES
.
+HGO.
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ceses casee
«HCD. «Cile
.. . .
. .
. +
. +
. +
escsenncsasssenes + ICODE
. GET FORMATY . ceeesarscassesssse
. WORD POINTER . . X61=1 P>BII3>d
x21=tFAD) . sescsssss s ese *
cesesseansssecrnt .
- *
+ +
+ 2
cessseavsessseans +
GET FMT GHR o cesee +
.BUFFER ADDRESS . +Ci2. +
. Bu1:=FOR . o . +
esssscssscasscssccs . *
+ + -
. + +
+ ¢ v
+ + +
essscssssssssvenes sessessesecssvssses +
. SX6 YO ZERO . veecec, X61=0 . +
esevsvsasessssces . v . esescscssssssssnee +
+ + +
+ + .
))))>>>)>>>>)>§ + +
L + HCE ¢ +
+ asesssessssesseae v &
* . GEY FORMAT . + csese .
+ . BUFFER CHR . + «C13. -
L3 . X3t=(84) . + . e ¢
* essessssssssccccs + . L4
* + [ & +
* + * + +
. 12 + + +
+ . . v (3
. sesasvsessssvsasacy + scessssee +
. +SHIFT ANO PACK . L3 . X6 +
* . CHR IN Xb . 3 esessensnvesenace LR
* esnsssesssasssnsol ¢ LM
+ v . e
* v 0 +
. v + s
* ssssteasscvssanee + +
. « POINT TO NEXT . L2 csene .
. . FHT CHARACTER . + +C15. v .
* . B4t=RG+1 . + . e &
* sesessses s + . LR 4
. 3 + s )
L3 - . + & ¥ PFFFFIIIIFIFIIINE
+ % L4 * . LR I 4 . *
+ «* .. + + L N *
* NO ¢ FuLL . + ssesesssscenssese LN eessssissresvasacn
rccecc®, HORD . + . X68=2 . LR +SET FIELD WIDTH.
¢, PACKED .* + cscsseccsssvosves LR A 4 . (WTHI8=X6 .
*, " 3 + LR N 4 sescevsansse
* + + ‘s .
+YES 3333333333 3333CCCLLLLLELELCCCCC & +
+ * .
eeessessssscascns + DEFI + o* *.
. STOPE X6 . cesassasesessacne . .® Xi= *. NO
. INYO PROGRAM . . SET ¥Y FLAG * .. DECIMAL «®3323>4
. (X2)8=X6 . . « (FFLGY 6 . . . .* L
sesessesessavenes vesssssseceveccnse . .. .* *
- * i +
v + . +YES +
e + . + 4
® . sscvsacsenene * esoesisesscascere +
NG .* ALL FMT %, . FHo . * . INCREMENT . .
sccccc®, CHRS TRANS- .* « GEY FLD WTH . . + CHR POINTER . +
k *, FEORED .* o IN X6 . . . B2=82+86 . 3
+ . o - ssssssssscnee * esstesesesesrses s +
v ’ . + +
+ +YES + . 3 .
A4 ¥ . . + +
T . .* .. . seesveveseace -
. .. .* FIELD *. NO * . FKD e +
v . INA, % WIDTH 43333233322 ¢ . GET DECIMAL ¢
v ceese v, ZERO .* . FIELD WIOTH . +
+ *. g esesecssresss i4
v hd & »
33333333333 3>4 +YES $CCCELLLLCTLECE
+ ¢ + DEFA -
seersessceaes . covsesvessssneene
. LONX o .« . . SET DECINAL
. GET NEXTY . « R2. . . FIELD WIDTH .
. FHY WORD . enoas . OPR=X6 .
secsseserecse csesssvescusessse
v v
+ +
+ +
+ esssts srsecss s
+ o SET RE-ENTRY. o
LOOP FOR NEXT WORD . POINT .
+ . NXS=DEFIA .
+ sesasnsenessncne
+ +
+ +
+ ¢
. .
L .
+HCB. . Q5.

s avese
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YES
ey,

v
+
v
+
¢
+
¥
+
+
+
>

3>>>>

seecae
. 25,
P
.
.

+*
¢ DEFIA
teerecenreens
. xav .
. CHECK FOR .
. OVEPFLOW
veseseserrane

&

*

+
eresscssansernsas
«GET CONVERSION .
. TYPE FLAG .
« X21=(FFLG) .

ssesesesecsnvsnne

+

v
ssecevesssecsornaes
. GET SCALE .
. FACTOR .
. X31=(SCA) .
.

eseessssssssense

BL1={0PR)
X7=0

o s s 0 s 0

sersasevsnsasre
+
%
.* ‘0
o ASA v,
FORTRAN e
.

«* F TYPE ..
*+ CONVERSION ,*
», o*
., .*
L3
»>>>>>>>¢YES

+ EFASA
“esssssecrssanans
« SFT QVERFLOW
« COUNTER (-P)

. RE1=XY .

eseesscessnsnanne
+ A
dLECCCCC
v EFR

ceseessesenes
« ~ PERFORM .
« CONVEPSION .
. .

tecsesssesnns

+

+
eesesesscsssensan
. RESEY .
- DATA ADORESS .
. B33=a1 .

sesscsrvescvrenee

e e

STORE DATA

C et e

..
XY,

NO
3>33> 4

+
+
+
+
+
+
+
+
+
+
+
<

<ccec<

+

+ PCOOE
ssecarsssenccntes
+« COMPLEMENT .
+»  MULTIPLIER .
. X61=-X6 .

seecsscscsnssanen

+

+
sesssscsecrcrinen
+SEY MULTIPLYER
+ FLAG TO ZERO .
. X73=0 .

escscescscrsrenes

+

&
esssensessssssees
. SET SCALE .
. FACTOR .
. {SCA) 1=X6 .

scecsnrccocscoses

+
+

sesesassecsescsnne

. SEY SIGN .
. POSITIVE .
. ISGN) t=0 .
sesescrsssscosnne
+
.
. .
+«INB.

cesve

«C1G.

e

¢ MINuUS
sececotesenseraas
. SET SIGN .
. NEGATIVE .
. X63=748 .
cessccsncresccnne

+

+*

+

+ MIA
seievesssevensans
- SET SIGN .
. (SGN) t=X6 .

“esesscscssersree

+
L4
sescsssssnnee
. FHD .
. GEY SCALE .
«FACTOR IN X6 .
sessssevsvans
+
+
I’.
" "
«* NEXY .

*+. CHARACTER .*>>>>>4¢
= .

L] -

- .
.

NG
.

.o
« R,

esens

dCCcaceccccc<<

*

+
ssecssassensacone
. GET SIGN .
. X23=(SGN) .
“sesscscvessesnan

+

+

*
tescasensccscsana
. SEY SCALE .
«FACTOR POSIVIVE.
« OR NEGAYIVE

. IN X6 .
esssscssacrsacnnn
+
+

sescesrtvtrsciane
. INCREMENT .
+ FORMAY CHR .
. POINYER .
. 821=82+1 .

eeessesceossresen

. =
teesescvsnsnnsene
. STORE .

« SCALE FACTOR .
. {SCA) t=X6 .

eevessssceeserens

te e e

CONTINUE FORMAT

e eere

. e
+«INB.

veses

A-02C. 12

. C3,

. €

+

+ PLUS
escecvecessennnse
. SET SIGN .
. POSITIVE .
cesecssaccscscsce

+

+

o

.
" oMIA.
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¢ STAR
seseeesecssnssine
+ SAVE END OF .
« FORMAT CHR .
+BUFFER ABDRESS .
X58=8B7 .

+

*e
o Y.
" END *.
. FORMAT
*. WORD -*
., o
*

+NO

v STA
seesecsssescssocs
o GET FORMAT °
. CHARACTER .
. X1t=(82) .
acesevrsssecscssses

+

v

v
sesssvosescssseae
. GET DATA .
. CHARACTER -
. X21=(83) .

esvesssesssesssce

+

+NO

3
cesereasscesansns
« INCREMENT DATA .
+ OCHR POINTER .

. 831=%2 .

.

v

D
sesaseseasssoanas
+ TRANSFER DATA .
. CHR TO X6 .
. X6t=X2 .
tecesassencsanses

.

+

ot

o* .

NO .* * .

deccccd,

+
+
+
+
+
v
+
+
+
+
£
+
+
+
+
+
+
+
+
>

STAR IN *
*. DATA .*
., .

+YES

ess8esessancncace

. HOLO DATA .

. POINTER .
tesessvesescssnse
+

2333333333334

+ ST8
ssesesnssncssssces
+STORE DATA CHR .
« INTO FORMAT
. 18231=X6 .
sssesanvecencsnss

+

¢

+
tessess0ccancnnoe
. INCREMENT .
+ FORMAY CHR
. POINTER .
. B2=82+1 .

eseesevscsssecnve

«¥#333>>

.
. *, YES
*o  IN FORMAT ,%33>3>>
- .

$I2P>>

.
.
.
°
°
*
*
.
L
*
La
*

v

P22 PSPPI IPIPIIVECCEECEOPESLIECECT

L
L
*
L]
.
L]
*
+
*
*
*
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*
*
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.
*
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*
*
.
.
*
*
L
.
*
»
*
.
+
.
+
*
*
.
*
.
*
*
»
.
.
.
.
.
*
L]
.
.
.
.
®
.
.
.
.
*
.
.
L]
.
+
*
*
*
*
.
.
L
*
.
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.
+ STC
evesssscsacensaces
«GEY FORMAT WORD.
. X2¢= {FADY .

essessncncscsnceae

+

+
“essscscsveeancos
+«SEV FORMAT CHR .
«BUFFER ADORESS .
. Bk1=FOR .

escsevsecsessencs

+

*

+
eesssssesscssnens
. X6=0 .
essscssessasssene

.

.

FCCLLLLLCLCC LK

' ¢ STD
escsecsees .
ET CHR FROM .
» FORNAT BUFFER .
. X3ex(B4) .
sesscsscsssssanse
$

.

+
eseevssssecsenace
+SHIFT AND PACK .
« CHR INTOD X6 .
ascescsacccesenne

+

.

%

" .
T FULL ®. NO
v, WORD W¥3332>
., «*
., .9

°

+YES

*

esessosrcesessec

« STORE PACKED .
. HORD INTO .
. PROGRAM .

[hd END .
.

*. PROCESS .*
. .

«NO
L4
cescesacasces
. L ONX .
. GEY NEXT .
o FHY WORD .
essesassesnve
*

4
¢+
.

..
+STA.

seese

YES

.
*
*
*
*
.
*
.
L
*
(3
*
*
*
.
*
*
*
.
*

teeee
«C16.

.

€ €t

+ ACODE
seveccspescsacnne
. X6 3=1 232254

ssessescccscecres

i

Atrttreterccrbrtesane

«C17.

L

*

+ RCODE
esccessssceresens
. X61=0 -
eesesscscscnce

+

.

FLLLCECLCCLLCCEC

+

+ ARCO
seesessssssrercne
o SET TYPE FLAG
« (FFLG)1=X6 .

secosssesscccsnea

+
+
T E XY R YT

. GEY FIELD .
. HIDTH ®

2ssssocscsace

+

+
csessssscsuacve s
+SEY FIELD WIDTH.
. IWTH) 3=X6 .

sesssesessescnnes

+

+
« ARCDA

seeese

STE
seessceassencenne

. INCREMENY .

+®33>33333>3>> ¥ ,FORMAT AND DATA.

« CHR POINTERS .

eevesssssscasse e
*

>
+

1 4
L0OP YO CONTINUE FORMATY
+

s s e e

+<INB.
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.
*
*
*
.
A
*
*
1
*
*
)
L3
*
S
*
*
*
)
+
*
*
*
*+
+
*
*
.

seecassnennne
. xov .
. CHECXK .
« OVEPFLOW -

esssssscsnvas

+

+

+
cecesssscesnnsese
. X61=3 .
seesevsrsctcsnane

+

+

+

$
essevesvsesesscee
. SET B4 TO .
« GURRENT DATA .
o« GCHR POINTER .

Rit=83 .
ssescsssrsacaans
4
o..
o* *,
YES ¢ *.
<cccc®,  HTH>10 o*
- O.
., g
¥
+NO
¢
tesesessasessanas
. SET B84 YO .
. STARY OF .
« CUPRENT FIELOD .
esesscscsasancsas
b2 22222222 22 22
+
+ ARCE

«SET 83 TO START.

« OF NEXT FIELD .

ssessaseresracees
v

+

v ah
ecesssenvsvsensas
«GET CONVERSION
. TYPE FLAG .
o X1=I[FFLG) .

secssecssnccsoses

>>33333>33>>%¢
+*. ARCF
o *.
ot FIELD

*. COMPLETE
*. B4=A3 .+
., *
+NO
+

seescssssstcsenes

« GET DATA CHR .

. FROM .
« CURRENT FIFLD .
o X23=(BW) .

+

+
“ecesesesnseenene
. POINT TO .
. NEXT CHR .
. Blhe=B4+1 .
cesnssacscccsnins

+

4

&

A d

secsancessrsevene
€<<<<,SHIFT AND PACK .
« CHR INTN WORD .

sersacssasesverine

*. YES
«®>33>>

233333335333 33333%¢
«%e ARCG
® *.
* *, YES
.. R CODE W¥3333333¢
-

A d
*
.
+ . . +
- -, " +
+ . +
. +NO +
+ + +
L3 + +
* eeeessscsssocscve +
. «SET BLANK COOE . +
* . X4t=558 - +
. esssesessssnsnnse +
+ 3 .
3333333333334 +
+ + . +
Ll L & ARCH ¢
+ . sesesssessssssnsne -
- . . SEY 6 BIT . +
+ e o MASK IN X1 . ¢
*+ * 900t sesecvssnese +
* . + +
. 3 . +
* . . +
+ . .* .. ¢
+ * «* LEADING *, NO +
L 4 ., ZERQO «¥333338 &
+ *. [hd +
* . O o+
L3 * ..
* +YES .+
* + v+
. + .+
* ess000vesvenvennse + &
. +SHIFT ZERO BYTE. LR
. « OFF LEFY END . 4+
. P Y R TR R T TP PY L
3 . .
. v ‘.
+ . LS
3 3 .
* essecescesesscans LR
#<ccce, FILL BLANK IN . v ¢
+RIGHT END BYTE . LR
®esscvssessssvanse LR 4
LR 4
PLCCLLELLLCCCCR LS

4 ARCI
sesssevaesare
« SEV RE-ENTRY
. POINT .
o (NXS)E=ARCDA .

esescans

te e

STORE VALUE

eceen

«C18,

.
+
+
+ 0CODE
cesssecsrenes
. WO .
. GET FIELD .
« WIDTH (X&) .

sessnsressren

seese

$ececece e
+
+
eesesececancscnns
«SET FIELD WIDTH.
- (NTHY 3=X6 .

esscesssevescscese

M
+ 0COA
cececesananae

. Xov .

. CHECK .

« OVERFLOW .

secevesnscree

eessesssasssnnen
« SEV 60 BIT .
« MASK IN X0 .

eesessssscsssanes

+
escseevscrssssces
. TNCREMENT .
+ DATA POINTER .
. 83=83+1 .

sescesrscrsncencs

+
+

essessssvccasnone

. DECREMENY .

4-023. 1w

3
+ 233333233333 35>54
& * o
+ . o .,
eosseereeveerossn . NO ,*
+SET FIELD WIODTH, beccecccccs, BY4=3
. But=Xx} . .. *. D
essesvscccssccase v e . o®
+ + . .
$CLLCECCLCLCCCCC & +YES
. . +
+ 0cos * +
ssessecrasserensn * +
« GET ODATA CHR . . ENO OF FIELD
. X18=(83) . * ¢
ecsssecresesscoae * +
. . .
- . )
.*. . .
P .. * .
o 0ata *, YES . .« .
*. CHR J#333338 ¢ +Qi1.
*. BLANK .* . sesee
A * + .
. L 4
+NO + .
. ‘e
. ‘.
* . + ®
«Q10. ‘.
seens ‘e
v e
L2 4
$<CLLLELLCLLECLCLL ¢
.
.
.
*
*
.
*
.
*
.
*
*

« FIELD WIDYH
. Bu4=Bl~1 .

eessssesevssssnse

«>>3553>

o2 <30
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. DISPLAY .
. X31=X1-338 .

seassesccenssoace
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. Xis= (HTH) - *
vecsscevesesscnse *
*
+ +
+ .
ssesssessescvrncs *
+ GEV ADDRESS . *
«OF DATA BUFFER . .
. Xt3={DAD) . *
$esssseecsveccnce *
.
+ .
tevsevencssensece *
» B3 POINTS TO . L3
« FHWA OF DATA . .
« FIELD. POINT . .
. TO LWA+1. . *
o LHA41=FHA4KTH . *
®ess0e0cenes et *
*
D) L
secescsessscavecs .
«FIND NUMBER OF . (3
+CHRS PROCESSED . .
. INCLUDING . *
+ PRESENT FIELD . .
"assseccsssssscene *
.
ssesesascsssvncoee *
+COMPARE NUMBER . »
« OF PROCESSED . .
«CHRS WITH TOTAL. .
« ' LENGTH OF . .
+ DATA BUFFER . .
srssvssessesrenes *
* .
% .
., *
Yoo *. NO *
MANY o ¥233330
...
. «*
.
+YES
+
. R3,
seane

$cc<<<®, CHARACTER ,°*
L4

BEPEIIFPI>FIIFG

XXTRY

CWFWO.

.
secessecccsvsveese

+
+
+*s FHE
«* .l
.* MORE *. NO
. FORMAY «¥2333>¢
*. NEEDED .*
*. * +
. ¢
+YES +
* +
csessscsncace +
. LONX . v
. GET NEXT . +
+ FMT HORD . +
v
+
<

®sncsesvescne

$CCCCCCLLLCCL<
+ FWF
ecesscssisscsenns
« "GET FORMAT .
. CHARACTER .
. IN X1 .

4esevsecsccssecen

" END *. YES
«*3333> %
¥. FORHAT v +
*. o* 3
. .

F3f

h-D21. 4

+NO BIIFIIPIIIIIIIIIIFE

o %. YES
«®¥323>33>%
L d

-
N0
0‘.
® ‘0
. .

. « YES
*. LETTER

«®333334
-

+
+
+
+
. L]
+* SPECIAL =, +
3
*. . 12
4 +
A4 +
SYESceccccc e

+

>

+FHD.

13

ceecscsnsncscsans

. CONVERT .

. INTEGER .

. INTO X& .

sesssecsssescsans
+
PLLLLLLLCLCLCCCCKC
+ FNG

ecescnvsasenvise

. POINT TO .

. NEXT CHR .

. B821=82+8 .

sesessecrasccecse

+
+
+
+
+
+
*
+
L]
v
+
+
L3
.
.
+
+*
+
*
+
+
14
+
+
&
+
+
+*
+
+
+
+
*
+
<

+
¢
+

+
LOOP FOR NEXY CHARACVER

s et

o+ FHE .

ecese

+

.
. e
« R2.

canse
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LONX

sesse

eessscssvsvecesare
e GET FORMAT .
» WORD POINTER .
- X23=(FaM I
esssssesscssesnes

+

+*

+

essssscssssasenecs
« SAVE CONTENTS .
. OF X6 -
. X43=X6 .

ssessssssvsens
INCREMENT FMT .
WORD POINTER .
X61=X2+4 .

esessessssvesese

s a8 0.

+

+
evcessssccsnceren
. SAVE NEW .
. POINTER .
- FADE=X6 .

sesssacssseseases

*

+*

+
essesscscsesssosen
«GET FORMAT WORD.
. X21=(X6) .

sessesrenesanncsas

.
+
cevescevsossssans
. SET STAPTING .
« LOCATION OF .
«FMT CHR BUFFER .
. R42=FOR .

esssessssssvscane

3333333333333 >¢

.
*
.
+
*
.
)
)
)
+
.
*
+
.
*
*
*
+
+
+
+
.
*
.
+
.
+

sesecvestssenanne
+ EXTRACT CHR
« FROM FORMAT .
. WORD .

sesesscnsescsnnae

-

13
csssesesssrrasces
+STORE EACH CHR .
« FROM FMT WORD .
«INTO CHR RUFFER.
essssscssaseneres

+

+

.

DA *.

NJ .* TEN *.

<<c<e¥, CHARACTERS .*

*. FILLED .*

*, ¥
»
¢YES
>
.

ecesssevecsesveree

. . RESET X6 .
. X61=X4 .

sses0s0ssssssnnas

¢ ec e €

. B
o LDNX o

PEIPIIBRIIPIIDIINIPS
LI ¥
L +
vesee LI cenes
. Rl + . +ERR.
.« e L J LR R ¥
. + e +
+ ** +
+ L 3 +
+ PEM) * . +
. cesecsseds . esessasvesesencass
«X1$=ERROR NO 68, . +TRANSFER ERROR o
«B7V=E1, ADDRESS.>>>>>¢ ¢ . MSG Y0 .
« OF ERROR MSG . . « OUTPUT BUFFER .
eesessseessenacan . esesseveccsans
. +
. -
. v t
. sesevsassescesaas
sasen * « SEY OUTPUT .
« R2. * «BUFFER ADDRESS .
Y * « FOR FMT ERROR .
. * . X23=M56 .
+ . seecsecesacaances
+ + +
+ * &
+ PEN2 . esesescesonae
. esssasa . + RJ » SYSTEN .
+X12=ERROR NO 69.>>>>>>>¢ « PRINY ERROR .
. 871=E2 . . . MESSAGE .
sessesesssseassans . cesessseesecs
*
* +
3 +
. seessenesecse
PPN . . ABORT J08, .
+ R3, * « FATEL ERROR .
.. . . .
. * essecescsensne
. . 3
+ * *
. + (3
& PEM3 * 3
esesscscescans L .
+X$31ZERROR NO #2333333¢ . o
. B71=E3 . + ABNORML .

sesceccsssssssone ssesessscssas

« R,

* e

3

+ PENG
sescssessscscence
«X11=ERROR NO 71.>>»3>>>
. B87I=E4 .

csese

e e

.
.
*
.
.
*
*
+
L3
*
.
.
L3
.
.
*
L3
*
*
.
[
.
*
.
.
.
.
)
.
+ PENMT7 .
secsssssvenerses *
«X13=ERROR NO 72.>>>>>>>¢
. B871=E7 . '
.

.

*

.

.

.

*

*

*

*

.

*

.

.

L

.

.

)

.

.

.

+

*

.

.

*

.

*

.

.

.

*eesscresssrtcns

seeee

.« RS,

*e e

& PENSG
ssevesccses
+B53=ERROR NO 73.>>>>3>>
. 8T7=ES .

seercscessocee

+ Rba

- o

.

+ PENB
eeessevesenstacne
+BS5E=ERROR NO 87.>»>>>>>
. B71=E6 .

sesessecsssarsase

A-D21.
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3322333333333 4

.
. veses .
.« C1. *
.. .
. )
. *
+ .
¢ .
seevrecssecevennoe *
. GET PAREN . .
« PEPFAT COUNT . *
. X13=(XPG) . .
eececvssescesnaan *
& .
+ *
. | .
sssessesssssscsas *
« REDUCE PAREN . .
o+ REPEAT COUNT . .
. X6t=XPG-1 . .
essacssascacscecs .
* *
. +
% .
. ., 'S
I PAREN *. YES ¢
% REPEAT 333>
*, COUNT=1 .*
., .®
*®
+NO
&
secsssevesseseves
. GET .
+ ENCODE FLAG
. X11={ECD) .
eessscsssecesvsnse
+
D
v

seeesscsesssense
. SAVE .
« REPEAY NOUNT .
. {XPG) $=X6 .
.

ssesessscsscssns

+

o

. .
ot *. NO
.. ENCODE «¥23335 4
. Ld

+
+

+

+

.

. +
ND % LASY . +
IYITT I N ENTRY R ¢
3 +
v .
+ . +
+ .
+ .
+ o LASY +
+ .
+ +
+* +
. +
- ¢
> <

3333333333233 CLLCLLLLLC LK
¢ RPX
erecsssescsscnsas
« GET ADDRESS .
e« OF LAST N( .
. X1t=(LOP) .
secssesecsersnsss
+

+

+

.
..

«WC.

o¥. RPA
.

o ASA - ®. NO
. FORYRAN 2¥332234
» .

$LLLLCCCLLCCLL

.'0
O. '0
B NO *.

&
v
-
*
+
L 28
+
+
+
+
-
<

*. FHT REPEAT .*>>>3>3¢

., COUNT .®
., o
L
+NO
v
esssssssssecsenas
. CLEAR .
+ FORMAT REPEAT .
« (XPARN)$=0 .

se0ccssccnsencncs

+
+

..
+K0B,

essss

deCcececeececee

«%. RPB

" *.

P LASY *. NO
®*>33>2¢

A ENTRY

AtECEEErPEFPEEFECECECEECRPECTEEECESE

teCrEEErEEES

(2R E S 22438124222 22222222 222224

+
esssveecsssroncas
+ SET END OF .
. BUFFER .
. 183) 1=0 .
tesecsesscnvesnne

+

.

+

vesssescasces

. WENX .
. ouTPUY .

« DATA LINE

ssssecssovvae

+

+

+
sesesesenssescens
. GET ITEM .
+CONVERYED FLAG
. X21=(ITHY .

tessscsssenee
+
+
ot

o ¥

N .

*. T x2se «*333>>
L] .

ses e

LI 2E IR RE B0 B B B0 IR R B B R B R R JE BE BN R IR B IR B AR 2R N 4

&
sessssssancscenas
« GEYT ADDRESS .
. OF LAST ¢ .
. X13=(LEVO) .

secsevecsesocsoses
» GET FORMAY .
« GHR POINYER .

o 851=X1 .
eesescevsscesense
+
.

.

weessevecesace

« SET FORMAT .
« HORD POTNTER .
. (FADY t=X6 .
.

tseevsscsecee
. L ONX .
. GEY NEXY .
« FMT NORD .

seeesseccsane

+
*

sevesesvsssecsces
« SET FORMAT .
« CHR POINTER .

. 823=85 .
esecsencessssonne
*

*

+
.

.o
+KOB.

ceseee

A-02%.
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+

+
+
+
+
+
+
+
A4
+
+
>

12

+
)
+
+
+
+
+
.
+*
+
+*
>

+

3
+
+
12
+
+
4
+
+
¢
+
>

'

.

*

.

+ OPASA
eesssencrrcassves
. GET PAREN .
+LFVEL TNDICATOR,
o - X28=(LVLOY .
“eeseerssssrsssne

+

+

+
essecesessscneven
. DECREMENT .
« PAREN LEVEL .
« X6=tLVLOV-1 .

secssecssnvsscvce

+

+
essscssersssencne
. STORE  NEW .
+ PAREN LEVEL .
« (LVLOY$=X6 .

sesesececcvsssan

+

ot
a4 %

FINAL *.
PAREN o

YES o
<<<<c¥,

33333333333 334
e
R *a
LAST *e
ENTRY ot

NO .*
€CCCcH,

PEIBIXIFPIIDIS
o*a
ot .,
YES .* ONLY A
<ccccy, ONE o
*. LEVEL .*

+NO

.

¢
eseccscnsessnsnas
. xX68=
S2000s00srecstrne

.

+

>>>333333>>>>¢

+ RPG
seessvesancsascescs
+CLEAR ASA PAREN.
« LEVEL FLAG .
+ (RPFLG) 1=0 .
esssccccncasasece

+

)

+
sssesvscscsccnene
. SET END .
. OF BUFFER .
. (B3 =0 .
evecdesesnssscnnas

+

v

+

esscsessncsns
. WYNX .
. OuUTPUT

o OAYA LINE

ssesccscrsene

«>>¥3>

333553333323 23253 24

S
*
.
.
.
+
.
L
.
.
+
.
+
.
L
.
+
.
L3
*
.
.
L
.
.
*
*
.
*
.
.
»
L3
.
L
.
+
L]
*
.+
.
+
.
*
L
.
L}
+
+
.
+*
*
.
.
L
.
*
*
.
.
L
.
*
.
*
+
.
.
.
.
.
L)
*
.
®
.
.
.
.
.
*
L]
.
.
*
.
.
»
L)
.
.
+
*
.
.
.
*
.
*

+

.
.
.
.
.

»

.
.
€€ <,
.
.

.
.

.
.

+
tecssssscstceces
GEY IVEM .
PEPEAT FLAG
X23=1ITHY .
secsescansana
+
.
o,
a® ..
A *. NO
. X2=0 «¥332334¢
- -

+
-
+
-
+
.. +
<
+
+
+
<

PCCLCCCC e
o,
e *.
.* MORE
« THAN ONE
®e. - LEVEL .*

., o

*. YES

2333334

.
+NO
+

-

+

+

+
®veses vascsececse +
GET ADDRESS +
OF LASY Nt . ¥
Xge=(LoPy . +
*

+*

<

s30escsvesnecass

4$<ECCCCTCLCCCC
+ RPH
sesavevessscecse
GEY PAREN GROUP,
REPEAT FLAG
X11= (XPARN)
secesassncescens
+
+
+

sscscrosgencasny

<EXTRACT AND SET.

.
.
.

.

.
.
.
.
.

>>3>%>
-
.
.

.
.
.
.
-
.

PAREN REPEAT
COUNT .
XPGYR=X7 .
essensisenccnnes

.

-
ssssscasssvrsene
GEY NEXYV .
PAREN GROUP
STARY ADDRESS .
X13= (LOP2) .

4ececcvasssssees

+ 2323333333 335>% %
3 3 .
sessecsesvescnse . eesseetsecssnanns
SEYT PAREN LEVEL, * . SET 82 YO .
INDICATOR YO 1 . . . FORMAY .
ILVLO) :=B6 . L] + CHR POINVER
essecsnssssesane . . 82185 .
. seseccscsaceccnse
R 22 222 1Y * *
+ RPD L3 «®
secssscsncencses . o *.
SEY FORMAY . * s *. YES
CHR POINTER . L ., X420 «®3333>4
858=X1 . L4 . " ¢
esssrestsacsases . ., .* .
. . .
+ L3 +NO .
+ . 3 +
®sessscecncscees * ts0000ssesoscnces +
SET RE~SCAN . * +GET PAREN GROUP, +
FORMAT . . o REPEAT FLAG . .
WORD POINTER * e X23=(XPARN) . +
(FADY 3=X7 . * esereccecsrssesenn +
eeveectsscsnsnee . . +
+ . . >
+ . +
“scescacessse . esesecessrecernne
. L ONX . . «EXTRACT AND SEY,.
GET FORMAT . o« PAREN GROUP
. WORD . . « REPEAY COUNT
essncsccssasee * - 1XPG) 1=X7 .
. cesssacscsrsccsree
+ .
+ . +
tesesccerncasane * ¢eesssesacssssanse
GET ASA PAREN . L +EXTRACY AND SET.
LEVEL FLAG  .>>>»>e « RE~SCAN LEVEL .

X18=(RPFLG) .

©sesesceseccenss

o (LVLO) 12X6 °

Seasseccsssscacce

L d
+

+KO0B.

A=D214

2332235333533
+

.
..
+K0B.

eseee
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SEPIIFFPIRIIIIIII>E

* GRoUP ®. NO

« STORE LEVEL § .

%. COMPLETE +¥25>>3>3>>>5>, DECREMENTED
.

. 0.

. .

. .

Ll

+YES

&
teevscsnssccsveas
+RESTORE LEVEL 8.
<REPEAT COUNTER
s XPG1)2=X7 .

eeessessesvcsocee

« REPEAT COUNT
o IXPGLY3aX? .

sescsesvesessnnse

¢
*0essecsssccncran
o RESTORE PAREN .
+LEVEL INOICATOR.
s (LVLOY t=X7 .
tessesassne

+

+

*
“eesevssessvecece
«GET ADDRESS OF
« MATCHING (
. OR NI
o Xit={LOP)
etecsavscssscnne

+

+

.

e
.
.
.
.
.

..
+«RPD.

seees

. +
. sesecssssscascane
seevs IRYY XY + . SET .
«RPE. . C2. . « REPEAT COUNTY .
. .. . . (XPG) $=X6 .
. . * sesssnsasecsvense
+ . *
. > + *
o «¥, LPARN . v
A4 e 4 *, * tesscscsensenssae
YES .* .. .* ASA *. NO . . SET PAREN
beccce¥, X6=0 «® ., FORTRAN «¥3333>4 & + REPEAT FLAG
3 . o* .. o v e « (XPARN) 12X?
+ A\ " *. * ‘e e“ssecencvssrcrens
¥ L3 L d ‘o
+ +NO SYES LR L4
. + . ‘e +
+ . - + . esceccsvescsanans
* .. . e ‘. s GET FORMAT
. +K0B. o Q2. ‘e « CHR POINTER .
3 svees ecens L) . X61=82 .
. L) seseesscaccenanss
v ‘e *
3333333333333 3>¢ $CCCELLLLCCCCRE 4 ¥
- . * +
secssaccssransene eessessenatecanae . eeccesssnnscescees
+GEY PAREN GROUP. «GET PAREN GROUP, * « GEV FORMAY
« REPEAT FLAG . « REPEAT COUNT . . « WORD POINTER .
o X13=(XPARN) . . X21=(XPG) . * . X1t=(FAD) .
esceesssssireteane esesescescsnnncee * secsesencecancanrs
[ .
v . 3 +
v ¢ . +
sssceccvsseserens @tescvcvsccsovacas * ®esecssecssessane
+ GET RE-SCAN . « REDUCE PAREN . « SHIFY NORD
o REPEAT COUNT . « REPEAY COUNT . . « POINVER LEFT
. B853=X1 . . X13=aX2-1 . . . 18 BITS .
sesecsscsveasacne ®e0ccesecccancnes * ®0es00c0evssnanse
¢ . +
+ . L3 +
- *, o*e * L 4
o* *. " ., * essesensccssnnces
YES .* *, «* PAREN %, YES . o« -PACK WORD ¢
+eccccd, 85=0 o .. GROUP «¥333333>¢ + CHR POINTER
+ . o ®, CLOSED ,* N INYO X6 .
+ *, -* . * $ececcassscsasvae
& . .
+ +NO +NO +
D) . + +
v . . “veesssscssssanacs
v . .. « SET ADORESSES .
+ «KOB. « R2. . FOR FIRST
L3 ceses ceees + PAREN LEVEL
+ . (LOP) t=X6 .
v eeecseersesssaces
22222 22 222 333 27
¢ By
IEE T AR R E R YRR TY IS4 .'
s+ GEY RE~SCAN . - a4 ®. NO
« PAREN GROUP %o MULTIPLIER .*>»3>>¢
« REPEAY COUNT . i +
o X2t={XPG1) . .. . *
ceresessessncrean . .
+ SYES +
. + v
sscccssssccnnese . 3
. REDUCE . .. +
+ REPEAT COUNT +K0B. +
. X7t=X2-1 . esese +
sseesssecrccsennse +
*
+ PLLCLLCCCCCLCLCC
. RPF +
" ‘. AL AR RN RN RNy ®0d00csvssvensens

o GCLEAR ITEM .
+<CONVERTED FLAG .
. 1ITM) 3=g .

secscvessnctcenes

*

+
teecceescncsssone
. SET OPEN .
o PAREN GROUP
« START ADORESS .
s (LEVP) $3X6 .

®eccecsceosvosove

L4
+

&
LOOP TO CONTINUE FORMAT

LA L N Y 2

..
+K0B.
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*
B
ot ..

YES .* PAREN .
deccccd, GROUP *
+ ®, CLOSED .*
+ ., .*

+ .

+ +NO

+ +

v .

+ ..

+ . R2.

+ cenen

+

.

33333333333 >>>%
«*e

* *.

YES »* INITIAL %,
beccec®, LEFT *
4 *, PAREN .*
+ ., R
+
* +NO
+ %

. .* .,

+ o+ THIRO *. YES
+ *, PAREN IN +¥33333
* *, A ROWH .*

+ ., )

+ .

+ +NO

+ +

¢ sessesesssssncces

14 « SAVE LEVEL 1

* « REPEAYT COUNT .

+ o (XPG1) t=X6 .

+ #esercesssssnssee

+

3333>3333>>3>%¢

sanee
. Q2.
.o

+

.

+ LPASA
esescessessscsene
. GEY PAREN .
<LEVEL INDICATOR.
o X23={(LVLO) .
sesecssncssscsae

.

.

v
sesgssensossances
. INCREMENT .
« LEVEL 8Y ONE .
. X78=X2+41 .
cesesssescsevesne

v

N

v
sesssssensssssces
» SAVE CURRENY
o REPEAT COUNY .
. (XPG) $=X6 .
eeesaseasccaasesee

v

v

v
sesesesscscasenes
. DECREMENTY -
« LEVEL BY THWO .
. X02=X2-~2 .

essessssccncsnene

+

-
esssvscvsossencee
. SEY NEW .

. LEVEL+1 .
+ (LVLOY 3=X7 .
sesesasssesccecas

*

&

+

.
tesenssisscescscens
«SHIFT NEW LEVEL.
+ LEFT 36 BITS .

esesccscsssnnncne

+ LPF
secsssscssccacons
o SHIFT CURRENT .
o+ REPEAT COUNT .
« LEFT 18 BIYS .
sssecsssesvesoan

+

+

+

“eseensvscsccsscne

«PACK NEW LEVEL .

« AND CURRENT o4>>>3>>>>

« REPEAT COUNT .
. INTO X7 .

esesssecssvenccas

PEIBIIBIIIFIIIFIPIIS

+ LPO
cesecsssesnsesese
«GET PARENR GROUP.
o REPEAT FLAG
o X13=(XPARN)
esesescessanscsss

+

.

-
@vecsessesencecss
+EXTRAGT GROUP 1.
« REPEAT COUNT .
. FROM X1 .
cesesarsrscescens

+

.

*
cesssencasssssnce
o PACK LEVEL, .
«6RP 1 AND GRP 2,
o REPEAT COUNTS .
. JINTO X7 -

esesscecccrrsccns

PIIIBIIFIIRIIPIDS

-

*
cesene
«LPB.
ceese

3

+

12

+

.
essessecesssssese
« RESEY XPARN .
o IXPARNY $3X7 o

essseecscosvenccse

*

-
essssesecscssssee
« PACK CURRENT
« WORD AND CHR .
. POINTERS .
. INYO X6 D
sessscsseccvscsee

+

+
esesessssecnssens
« CLEAR ITEM .
+«CONVERTED FLAG .
. (ITMY =g .

ssccssceccsessesse

.
+
+

PIIPIBIPIPIIIIFIIFS

-
+
e
" ®.
.® ..
.. LEVEL 1 «*333334
.. .
., o
L]
WYES
4

secsscscvevesrone
« CLEAR LEVEL .
. 0 FLAG .
« (PFLGY t30 .

sesecscccssaceees

>
L d

tesece cesnee

« SAVE RE-SCAN .

- POINTERS « 333>

« (LOP2) 13X6 .

eessssossecssssnse

*

*
*
*
*
.
*
*
*
.
*
*

LoopP

¢ LPE
o SAVE CURRENT .
. WORD AND .
o CHR POINTERS .
. {LOP) ¢=2X6 .

eseersecscscncsce

+
*

« cre e

+KO0Be

.
TO CONTINUE FORMAT
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eneee

. C3%
. o
.

¥

$LLCLLCCLCCCCe<C

«*. SLASH
0‘ '0
YES % *.
vecccc®, MULTIPLIER .*
¥, PRESENT .+

+ *, o®
* L

+ +NO
. +

L d .

3 .o
+ «K0B.
v csses
+

.
IIBFII33333>>3>¢

+
tescssisnsscssnes
. GET DATA .
+BUFFER ADORESS .
. X18=10AD) .

“sssecacsassnvsne

.
+
+
essecsesseseecves
. X73=558 .
tesseccseserrsnes
3
L3
.‘.
¥ *,
YES .* DATA ..
b<cecc®, N .*
+ ®. BUFFER ,*
+ . .*
¥ .
+ +NO
+ .
v v
3 sesecnssccssssens
3 « STORE BLANK .
+ . (B3)2=X7 .
+ seescsssscsecnsnn
+ +
+ .
. +
+ esecsserssenansen
+ D INCREMENT .
v « DATA POINTER
+ . 83=83+1 .
v esssecessanssncene
¢ .
(22222 2223 23 3% 2
+ SLe

sesecsconaneanss
. SAVE .
« REPEAY COUNT
. (HTHY 1=X6 .

seeccsnvessenansne
. SET END .
. OF AUFFER .
. 183) 1=0 .
eessccccecesnnaas
+
.
+
sescesssscves
. WTNX .
. ouTPUY .
« DATA LINE .
sesssssassane
3
+
.
seceesscacssssene
. REDUCE -
« REPEAT COUNT
. WTH=WTH=1 .
seccssssscasecane
.
+
.

¥ %

" ALL *. NO
. LINES «®»33>>

*. OUTPUT ,*

. o*

L
$YES
3

.
..
«STC.

XY R NY

*
.
*
.
.
.
*
*
L3
*
.
*
.
.
L3
)
L
.
3
.
*
.
L
+
L
*
.
.
L3
.
*
3
*
.
*
.
*
+
+
°
.
*
.
.
.
+
)
.
.
.
.
*
*
.
.
.
.
+
.
.
3
*
+
.
.
*
-
*
.
.
.
*
*
)
e
*
3
.
.
-
)
.
*
.
.
.
.
.
)
.
.
*

LER RN

o C4.

+
+
+ XCODE
seescesransesnsee
. SAVE .
« REPEAT COUNT .
.« (HTHYEZX6 .
teesecsssaseseses
&
*
+*
«svssesssvass
. X0V .
. CHECK .
« OVERFLOW .
esessssveaann
L d
*
K
.‘ '.
o *, YES

*. REPEAT «¥32323¢
.

+
£ 2
+
+
+
. . *
+
*
+
*
<

$<CeCCLCLCLCCC<

+*

+
eevesscsscscsrsne
. X6 58 .
eesesesvsssonnens

+

.

$€CLCLCLLLLLCCCLC

+

+ XCA
cesscseeraasesrne
e STORE BLANK
. 183y1=X6 .
cecrsasessevsecee

+

.

.
ecesserescescenns
o POINY YO NEXT
+ - DATA CHR .
- 83=83+1 .

+

L3

+
Cesessscacesensas
. REOUCE .
« REPEAT COUNT
. Xi=X1-1 .
eseresecsacnvesas

+

b4

%

«* .

»® REPEATY *, NO
*. COuNT=g «?333>>
»

LA RS E R EEEEREREEREERENENEEENXE R I I

LOOP UNTIL ALL BLANKS
STORED
+

+
+*

.
. .
+«STC,

¢ HCODE
seeessacsessreane
+SAVE HOLLERITH .
o FIELD WIOTH .
. {WTHY 8=X6 .
tecssssssececcone

+

.

+

secescsscsene

- Xov .
. CHECK FOR .
.« OVERFLOW .

®0sccccccsene

R IN
« OUTPUT BUFFER .
. (B3rs=x1 .

sensscecieansscves

2¥2

A-D21. 13

*
+
%
0. ‘.
¥ *. NO
*. WTH=0 33330
., °® e
% o *
. +
$YES +
12 +
. *
.. +
o Ré, ¥
aeves +
+
.
$LLLLLLCL LKL PIPIIDIIFIIIIIIDG
* . ¢
secsesssnssssccss . *esessesscvcnncee
. SEY . * o POINY TO NEXT .
« REPEAT COUNT . . . DATA CHR .
- BSt=(NTH) . * . 83=83+1 .
tecssvccssccasene * te0csssesccccscnse
¢ . +
+ . +
3 L ot
+ . A d *.
secno * NO .* REPEAT *e
R eCeLCLCCCCCLCCLLCECCCCCH, COUNT=( *
esese * . .
L4 * L ¥
& L .
+ . SYES
% . .
" . . +
o* END ®. NO .
v, FORMAY 2¥353334 o LOOP UNTIL ALL CHRS
*. NORD .* . STORED
., o* ‘e .
. ‘e 3
SYES + e +
* .. .
tessccsnvasen . .
. L DNX . . .
. GEY NEXY . ‘e «STC.
« FORMAT KORD . LR sesee
sevscsescance . e
. ..
4€CLCCLLLCCELCC ¢
+ HCB .
veessncsressacvse .
s GET FORMAY . .
. CHARACTER . .
. X13=(B2) . .
esssassasassannns .
. . .
+ .
* .
secessccesescnass .
« POINY TO NEXT . .
o FORMAT THR . *
. B2=B241 . .
secesesvreresence *
* [}
+ .
+ .
‘esessecaccnscssnee *
. REQUCE . .
« REPEAT COUNY . . °
. B5=85-1 . .
®esccsenssvcvaces *
L
« .
. .
ceescsacessssnese *
« STORE FORMAT . *
. CH 222222221

&
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ceens
« CTs
.
.
*
PLCLCLLLLLCLLLLLC
+*. STAR *
-t .. L]
NO ¥ END A *
seceec®, FORMAY B *
* s, WORD P *
¢ ., " .
+ A L
+ +YES ¢ 3PI3IF33333333>> 4
* + * e ¥
+ eesssssssenas LR * .,
+ . LONX . + e NO .* LINE *,
¢ «  GET NEXY . tccceccc<<®, OVERFLON  .*
¢ o FORMAT HWORD . .. *, i
+ esevsanscccss . . 5
. . .
333>>333333>3>% * SYES
+ ST8 . *
ecessscsaccscsnce * +
+ GET FORMAY . *
- CHARACTER . . LOOP UNTIL ALL CHRS
. X11=(82) - * STORED
essecsscasenansse * +
° +
+ [ +
+ L] +
esssessesssnasces * .
« GET CHR/REC . * . o
. COUNT . . « R3.
. X63=({CNT) . . sasee
esssescssesesesces *
*
v .
+ L)
eecesssessesenose *
+GET ADDRESS OF .« .
« DATA BUFFER o .
o - X3E=(DAD} . .
essecsscsssaccsse .
*
v °
& °*
. svescsecen *
. DEVERMINE . .
« LWAeL OF . .
. DATA BUFFER *
. X38=X3+X6 . .
svesscesasseecsoe *
.
+ *
sesssssccsnsnnese .
« POINT TO NEXT .
+ FORMAY CHR . *
. B2=82¢1 . *
csessssscescascse LN
+ *
& *
% (3
* . .
NO .* . . e .
bccecc?, IN B d *
- ¢, FOMAY .* .
+ A " ¢
¥ . *
+ SYES *
+ + *
+ . °
+ .. ° -
+ +S¥C. L
+ veses *
+ .
+ *
EZ2 2RI 2232 2 2% 2 I *
) + .
sesseevssssssscee .
« SYORE FORMAT o *
. H o *
« QUTPUT BUFFER . *
. JCRANED $Y . °*
sesecssssacescree *
* .
. ]
| esessescsessnsons *
POINT TO NEXY .
ePPIFODF>E

83=83+1 .

sescescccssceras

.
. DATA CHR
.
.

ca.

.
.

s

+

¢ PLUS

sececesssecocssnce

« SET SIGN (#) .>»>>>¢

. X6=0 . +
esessesesasesscns .
*
.
*
.
secee +
«C10. &
.. .
.
.
+
+
+
sesesssasn ceon +
« SET SIGN t=) o .
. A6=T768 . ¥
ssescesessccscses +
.
$€CCCLELLLCLCLCEL
+
+ MIA
eveeseerasecssonone
o STORE SIGN .
. {SGN) s=X6 .
sesessscsscccncse
+
B
*
0.‘.0‘00.0.!00;
. .
o GEY SCALE o
+FACTOR IN X6 .
cessecsccsens
v
."
0. '.
.* NEXT ®. VES
. CHR=(P) $323334
. .. A4 +.
‘. o .
. +
T eNO *
. *
. .
o o +
« Rie +
esens +
.
*
PLLELCCLCLLCL L
.
+

secresecessensone
. GEY SIGN .
. X23=(SGN) .

essensocccssnsccne

.

.
essssscesssrssace
. GEY SCALE .
+FACTOR POSITIVE.
e OR NEGATIVE
. IN X6 .

ssessscsasssesscs

*
cececenevacnsoass
« INCREMENY FMV .
. CHR POINTER .
. B2=B2+¢4 .

esessssccacccsess

+
*

. sessevecsssccnone

. STORE .

« SCALE FACTOR .
. (SCAYS=X6

sessceccccssccovo

CONTINUE FORMAY

s errerMece e

°
-

+ K08«

sseso

- A=D23. 11
sasee
« C8,
..
.
+
+
+.PCODE

ssssssnsssscssene
. T .
« SCALE FACYTOR .
. {SCA) 3=X6 .

esesssssavrssssses
.
.
’ LI
«K0B,

saces

243
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«Cit.
v

3
+ TCODE
“seseancsasne
. Fu .
. GET FIELD .
o WIDTH IN X6 .

sssessenvases

+

+

+
seessevssvsensvee
+«SET FIELD WIDTH.
. (HTH) 3=X6.

seseccvccscssccane

cssee

333333333333 >3
+ ICDA
eecevasscsces
. Xxov .
. CHECK FOR
« OVERFLOW .

essecencecses

+

v
“sesecsssccesenaes
«GET THE NUMBER ,
«T0 BE CONVERTED,
. X2s=tB1) .

®9sserecscccscnnse

R
«10 TO FLOATYING .
» POINY IN X1

sesssscescansnnns

YES % NUMBER .
+<c<<c<®, POSITIVE B

* .. o
¢ LT
v .
Y +NO
. .
+ 4secnssvscacesnse
+ « COMPLEMENY .
+ . NUNBER .
+ - ax2-x2 -
¢ ®ecnssssscsesacan
.
2z S22 222 2 3% ¥

¢ ICA

eesecssssnneranes
o SET 12 BIV .
o MASK IN X3 .
« (2459 TO 2ek8)
esecscsesssovenae

&

4

+

®eescsccsscecesne

. MASK OUT .

+ LOWER &8 BIYS .>>>>>

« OF THE NUMBER ,

@svecnccscsacerae

PPIF2IFIN333332>4
+
sevesecstssccvons
. POINT TO .
. START OF .
«NEXY DATA FIELO.
. B83=B3+HTH

®scecscsececsaesnse

+
sevessesvsscsscns
o POINT TO LAST ,
«SLOT OF CURRENT,
o FIELD, LWA .
. B5283-1 .
®eeetsscsonnroses

*

+
“esasseccancasnne
° .- SAVE .
o FIELD WIOTH .
. B4=X1 .

®e0scsensesosesen

)
«* ..
- NO.

L)

.

. .

° .
.

+NO
+

®veecoscsssscsnas

«SEY R IN FIELD .

» FOR OVERFLOW .

- X61=228 .

esencssescavnnnes
*

&
+
.

*

+

)

)

.

.

)

.

.

.

.

.

.

*

.

.

)

)

.

.

.

*

.

.

*

.

.

.

.

.

.

+

+

+

.

.

L)

)

-

)

+

)

. ..
. +ICE,
. sevce
)
*
»
.
*
.
.
.
.
)
.
*
*
.
.
*
>
+
+
)
+
.
°
.
.
*
.
+
*
*
.
.
*
.
.
)
.
*
*
.
)
)
*
*
.
.
*

+eCCcacCccece<ce

+ IC8
sessssesssssscsee
<EXTRACT DECIMAL.
« DIGIT FROM .
o NUMBER, Nt
+N-10®INT (N/10} .
“stecesensvecccas

3

+
“sevscsscvescsvas
« CONVERT DIGIT .
+70 DISPLAY CODE.
« XBt=X6+338 .
seecsessvcrncocas

+

+

+
sscesensassevsees
« STORE OIGIYS .,
. BACKWARD
. FROM LWA
. 185) s=X6
sescasnsccsssses

+

+
se800esssoncans

MOVE OATA
BUFFER POINTER
- BACK ONE SLOT

B5=85~4

ssesserssenvrcns

t e e o

s e s 000
“ s 00 s o

+
seevbescccsvesace
. REBUCE .
« FIELD WIOTH
. B4=B4-§ .
escsssrssconsaaes

K2

+

+
essscececsessvece
«RESTORE ADDRESS.
. OF NUMBER
. Bi3=A42 .

veessescsssrsasen

*, YES
o LESS THAN .®>>3>3¢
2443

«>P3333»

Sy

A-D21. 12
PI33553333333393354
o‘l
. o® *.
L * FIELD *. NO
. v, HTH=0 «*3333>%
* *, [ +
* . 34 3
* . v .
* JYES I3I233323333333>33 %
. o, «%s ICD
IS ¥ s, " .,
. o* is *. NO YES .* Is .
. %o REMAINDER ,%33>>>¢ 4ccccc<<®, REMAINDER .+
L] *o =0 A [ ., =0 0
* *, ¥ ‘e ., (54
* . L R .
+ +YES (] +NO
* ) v 3 +
L o* Ry LR +
. YES .* 18 . ‘e ¢
4+ e<ccce®, SIGN 5 LR 3 LOOP FOR NEXT 0IGIT
. ., . s (RS L
. + *. o L +
L3 . A LY +
L + ¥NO<CCccececcccc< & +
+ + ¢ ICC + +
* + sesns0ecscsvessae +* .
* + . SET * IN ., + ..
* 3 . LEFT MOST . * +ICB.
L * +FIELO POSITION . + csesse
* + +« FOR OVERFLOW. . +
» 3 cescecesescccvens 3
L + +
* + 3 +
L . +
* + .. L4
. + +ICF. +
LI esses +
* @ v
L + *
L Y $CCLCCCCCCCCCCCLL
LY . : .
* + + ICE .
. ¢ ssvececssessesens *
. [ +» STORE SIGN . .
. & . {85) 1=X6 . *
LI secescssescscance .
. [ L
* + + *
LY * .
L4 veseescecsavessas .
* + . NOVE DATA - .
. + « POINTER BACK .
. . . ONE StoT . .
. + . 85=85-1 . .
e + “scesscsvsccrencse .
. ® L
L + L
. 4+ ®sess000sncencnce .
. + . REOUGE . .
* + « FIELD WIDTH . .
- + . Bh=B4~1 . *
* + *seecsetsossncane *
s ® + .
. + + *
. * + .
* + + *
° 4 ®cecececssevecane *
. + « SET X6 BLANK *
* + . X6¢=558 . .
) . +800e0sscascsoncae L
. . + .
LY ¢ .
LY . .
. + 4 - .
* 3 " FIELD ¢, NO o
. * *s COMPLETE «%33333e
* . ., .
* + ®. hd
* L3 *
* PI>>32939335>>4VES
. .
. ¢+ ICF
. eescecescssscocas
L] o SEV RE-ENTRY
°* ° X73=ICDA .
. ®se0secosncencens
L d 4
. .
. *
. .
@ .
° -EXY,
eesne
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ceses
+C16.
.
.

+
& ACOOE
esssesssscene
. FHO .

. GET FIELD .

3
. *
*e %
¥ ., .. *,
ND .* A o* *, NO
deccee®, WTH=0 B .. HTH=0 «*32333¢
. a4 .. o* +.
+ .. o* *. " +
+ - . L]
+ +YES SYES .
+ + + *.
+ . . (Y
+ .« o e +
. -« Rée « Ra, L3
+ csaes sesee +
+ 4
+ +
>33333233333>>% $CLLLCCLL L
1Y +
evessescsessssece eecessessssvverse
. SEV . . SE .
¢ FIELD WIDYH . « FIELD WIDVTH .
- (WTH) 3=X6 - - (HTHY 8=2X6 .
seccssncssssscanca essecceccssasmree
M
ACDA ‘¢ RCDA
cesscescecnss sescscecccnes
. Xov . . xov .
. CHECK FOR o . CHECK FOR
+ OVERFLOW o o OVERFLOW o
evessssccsess ecseceseosecs
3 +
¢ .
sesecessssessanss eecessacsscesnces
+  GET DATA . - GET DATA .
« YO CONVERT . « TO CONVERY
. X23=(81) . . ¥2t=(B1) a
sesseccsscscensee sesvesacssscscras
& PEIIEFIIIIIIIIIDG +
+ LI *. ¢
“esevessesscsoscee * B ., eescsvsscesccescens
. S| . . +*  DATA *. NO . SET .
« WIDTH COUNTER . . ., CHR=( «®33232 ¢ « MIDTH COUNTER .
. Bhs=X) . * . * + - Bh3=Xt L
sessdeesescasaces . . * L] ®sesessscsvesssse
+ * L + -
. . +YES * +
+ . 3 3 +
cesesnccsescscess . + . esvscsscccarsonce
. SET LOWER . srecsscsasesecess + . SEY 6 BIT
« B BIT HASK * +« SET DATA CHR . . o MASK LOWER .
. X0200-00778 . . . T0 BLANK . . « X0=100-007798 .
secscrevreccseanas . deaceaccacsnccsse + essssessssvececee
+ * + .
* * $LLLLLCCCCCCCC <L 4 ARCD
ot . & ACB sessancvescssvanes .
o* ., * eteccessocascecee o SET DATA CHR . .
ND .* 18 .. . « STORE DATA . « POINTER TO . *
[RITT LN WYH210 * . . CHR INYO . o START OF NEXY . .
+ R .* . « CUTPUT BUFFER . . F1lELD . .
+ *. e . escescesessescsos . 83=B3+NH . .
¢ . . * eesccscssssesssse .
+ ¢YES . * .
S - * L] + . .
K « 'ACRD . sesesccsssnsvscse secccovesscssssne .
+ .. . . INCREMENY o SET B85 YO LWA . .
+ «® . . « DAYA OUTPUT . « OF PRESENT .
3 ecesee . +BUFFER POINTER . « OUTPUY FIELO .
+ . - 83383+1 . eesescccessccesse *
. . esessecsnsensecas + .
3333333333333 >4 + . .
« ACA . % + .
escescessesscnssss * 4 . sescesccsncsoanne .
« LEFT SHIFY . . NO .* FIELD =, - SE . *
<UPPER CHAR INVO.<cccccccccec<s®, COMPLETE 34 o« CHR COUNTER . .
« LOWER 6 BITS ~ L . .. . 87=128 . .
essescvescssoveece * *. %4 s4scsvsssvcasssne *
* L4 *
+ * +YES . *
+ * . «*s ARA *
cevesesssesssrace . eessssssssenccsse . -, .
+ EXTRACT DATA . . . SEY . «* CONVER- ®. NO .
« CHAR FROM * «RE-ENTRY POINT . ®, SION. COH= %>3>»>¢
« LONER 6 BIVS . . B X73=ACOA . ®, PLETE .*
cecvesesensssssee . ecsssescesecaccen ., -
L3 +
+ . .
. . .
veseccsseccsssncs . .
. REDUCE . . . e
o FIELD HIDTH +>>3>>e oEXTe
. B4=B4~1 . escas

o NIOTH IN X6 .

sesssescsssse

ecsssscssecescccse

CONNECYORS STANDS FOR THE ASSOCIATED LABEL

esese
«C17.

*
t
4 RCOOE
eeccsccscsnes
. FHO .
. GEY FIELD .
« WIDTH (X6) .

esssccesconss

A-D21, 13

(32222222322 2222 1]

+
esssesssssssessnse
+EXTRACT LOWER 6.
o BITS OF DATA .
« WORD INTO X6

sesessscsacvsccce

*

L 4
escsscesscnasssse
. SHIFT OFF .
« LOWER 6 BITS .
o OF DATA WORD .

ssecsscscacesseee

L d
+YES
+

+*
seessssssscsencce
+ SET OATA CHR .
. TO BLANK .

sessscscsscccenss

L 4

$LLLLLCLLCCLCCL

+*

.

. .
«ARB.

L¥S
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«ARB.

e

+
eeccessssssssnsee
o STORE DATA .
+CHR (BACKNARD}
. t8S)1=%6 .

®sessscsscsvsccce

&

.
®essessccccsensas
- MOVE DATA
« CHR POINTER .
. BACK ONE .
. 85=85~-1 .

®evsssssscncrence

*

.
essnesscsvssccnce
. REDUCE .

o FIELD WIDTH
. B&k=Bh~1 .

®esveccevccssnses

3

+

*
eccecsssessencans
. REDUCE .

« CHR POINTER .
. 87=87-1 .

®esscsccscncannee

.' ‘.

+YES
PO

+
eeeescacsasansens
e SEY DATA CHR .
s .TO BLANK .

esecsscsscsscnsee

..
. B7=0 «¥33333333333533>33 JARA.
* . .

+
3333333333333 ¢
* +*e ARC
* °® .,
. e FIELD .
* ., WTH=0 «®3323233333353323»3>
'S ., N .
*» ’. *
. »
. +NO
* ) *
* “eescscsvcssances teesessvessesvene
. « STORE BLANK . . .
* . CHARACTER - «RE-ENTRY POINY ,
* . 185)8=x6 . . X7 9=RCDA .
* tssvossssveresece %80t evscsesaccacen
*
* +
+ .
* Seesvcessveenasee
* - MOVE DATA °
. « CHR POINTER
. . BACK ONE .
* . 85=B5-1 .
* evsssaccssssvcnee
.
. +
. esssccscescacnsee
* . REBUCE .
te<cec, FIELD WIDTH . .

- 84=84~1 .

“eesesasescssrcee

sense
«C18.
o o
.
*

.
¢ OCODE
vescssccceres
. 0 .
. GEY FIELD .
« HIDTH (X6 .

XYY P YT YT PR

+

+

+
sevesecsssccaciee
. SEY .

« FIELD NIDTH .
.« INTHIE2XE o

secssccssncsssons

.
".
.. ‘0
o *. NO

B
. WTH=0 «®332354
», -

csose

VLLCCCCCLCCLCcC
+
¢ OCOA

+
+
+
+
L 4
.« +
+
&
]
£ 2
L 4
<

-
*seveccscssrencne

R
£ 2
*esecscsesces
. xov .
. CHECK FOR .
« OVERFLON. . _
ess0sscsasnee
*
+
+
®ecsvvsesensvscas
. GET DATA .
« TO GCONVERY .
. X2s=(62) .

®eecsssecsonsscas

.

4
“cecevessccerecan
s SET STARY .
. OF FIELD .
. Bh1=23 .

cecsssscsvecsvre

[}

+
escssescncsavanee
o SET 83 7O FuA .
o OF NEXT FIELOD .
. 83=83¢UTH .
vececssvecncecens

.

+

+
®0svsdsrs0ceas e
« SEY STORAGE .
. POINVER .
« tBOVYTOM umy
- 853=83 .

®vcesseassecevene

&
“sessecscerecnans
«SET COUNTER FOR.
<20 OCTAL DUGITS.
. BT3=268 .

“eescesserctcanss -
*
.
.
o o
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