





Entry: The entry points are CHCIO1
(alphameric data) and CHCIO2 (hexadecimal
data).

Operation: When the conversion format is
alphameric, this occurs:

e If the byte size of the list item
equals the number of alphameric charac-
ters in the buffer, a simple move is
executed, with no data test made.

e If the byte size of the list item is
less than the number of alphameric
characters in the buffer, the excess,
left-most characters are truncated in
the list item field.

e If the byte size of the list item is
larger than the number of alphameric
characters in the buffer, the charac-
ters are transferred into the list item
field, left-justified.

When the conversion format is hexadeci-
mal, the field is scanned for valid hexa-
decimal characters. If invalid, a call is
made to PRMPT. If valid, the characters
are converted to binary and moved to the
input item. If the input field was pre-
ceded by a minus sign, the result is com-

plemented. 1In either case, a return is
made to the calling routine.

CHCIP -- Alphameric and Hexadecimal Output
conversion

This routine transfers a list item con-
taining a specified number of bytes
(alphameric or hexadecimal characters) to
an output buffer area. The format is Aw
(alphameric) or Zw (hexadecimal), where w,
field width, is the number of characters
being transferred. (See Chart IP.)

Entry: The entry points are CHCIP1
(alphameric data) and CHCIP2 (hexadecimal
data).

Operation: When the list item contains
alphameric data, this occurs:

e If the byte size of the list item
equals the size of the buffer area, a
simple move is executed, with no data
test made.

e If the byte size of the list item is
less than the size of the buffer area,
the list item is entered right-
justified and padded to the left with
blanks.

e If the byte size of the list item is
greater than the size of the buffer,
the list item is transferred to the
buffer area left-justified with excess
characters truncated.
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When the list item contains hexadecimal
data, it is unpacked and translated to hex-
adecimal digits in the cutput buffer.

CHCIQ -- Logical Input Conversion

This routine converts a logical field in
the input buffer area. The field has the
format Lw, where w is the field width.

(See Chart IQ.)

Entry: The entry point is CHCIQl.
Operation: The list itew is set to an
internal value of .FALSE. (binary zero).
The logical data field is then scanned
until either an F or a T is encountered.

In the first case, immediate return occurs.
In the second case, the list item is set to
an internal value of .TRUE. (binary one)
before returning.

CHCIR =-- Logical Output conversion

This routine converts & list item to a
logical field in the output buffer area.
The field has the format [w, where w is the
field width. (See Chart 1R.)

Entry: The entry point is CHCIR1.
Operation: The output bitffer area is first
filled with blanks. If the list item con-
tains a value of zero, the letter F is
rlaced in the last buffer area position;
octherwise, the letter T is inserted.

CHCIS -- General Input Conversion

This routine converts a data field in
the input buffer to a liut item according
to the format Gw.s, where w is the field
width and s is an optionil specification of
the number of significant digits. (See
Chart IS.)

Entry: The entry point is CHCIS1.

Routines Called:

e Real and Integer Input Conversion
(CHCII)

e Logical Input Conversion (CHCIQ)

. Alphameric and Hexadecimal Input Con-
version (CHCIO)

Error Checks: CHCIS does no error check-
ing. Error checks, if any, are made by the
called data conversion routines.

Operation: If the conversion type is "N',
indicating a call from ti:¢ NAMELIST Proces-
sor (CHCID), this happens:



¢ If the data field begins with a quote,
a literal character string is moved to
the list item.

s If the data field begins with a 'Z°,
hexadecimal conversion is performed.

If the conversion type is not 'N', the
list item is checked to determine which
conversion routine should be called:

Type of Data Routine Called

Integer CHCII (Entry point CHCIG)

Real CHCII (Entry point CHCIK)

Logical CHCIQ (Entry point CHCIQ1)

Alphameric CHCIO (Entry point CHCIO1l}

Hexadecimal CHCIO (Entry point CHCIO2)
CHCIT -~ General Qutput Conversion

This routine converts a list item to a
data field in the output buffer, according
to the format Gw.s; where w is the field
width and s is an optional specification of
the number of significant digits. (See
Chart IT.}

Entry: The entry point is CHCIT1.

Routines Called:

e Integer Output Conversion (CHCIR)
s Real Output Conversion (CHCIJ)

s Logical Output Conversion (CHCIR)

Exrror Checks: CHCIT performs no error
checks. Discrepancies between the size and
type specification of the list item and the
data field are detected by the called con-
version routine.

Operation: CHCIT examines the list item
type. If logical, a call is made to CHCIR.
If integer, a call is made to CHCIH. If
real, the magnitude of the item is tested.
Should it fall in the range 0.1 to 10%*#*s, a
call is made to CHCIJ using F format speci-
fication. If real, and outside this range,
a call is made to CHCIJ using E or D format
specification.

CHCIU -~ List Termination

This routine terminates list processing
for a READ, WRITE, PRINT, or PUNCH state-
ment, and completes any I/O operation that
is pending. (See Chart IU.)

Entry: The entry point is CHCIU1.

Routines Called:

e Format Processor (CHCIF)
e 1I/0 Control (CHCIC)

The final return is made with registers
unchanged, except that register 13 is set
to the address of the calling module's
PSECT and register 15 is set to zero.

Operation: If the previous list processing
was an unformatted READ, no further action
is necessary, and control returns to the
caller. If the previous action was a for-
matted READ, CHCIF is entered with a zero
list item to indicate termination of the
FORMAT scan. This permits scanning for
Hollerith format controls that have still
not been processed, or skipping records
until the end of the format character
string.

If the previous action was an unfor-
matted WRITE, a final call is made to CHCIC
to write the complete logical record.

If. the previous action was a formatted

WRITE, CHCIF is entered as above, followed
by CHCIC.

CHCIW -- Exit

CHCIW is described in "Section 4:
vice Subprogram Descriptions.”

Ser-

CHCBD -- I/0 Interruption and Machine
Indicator Routine

At the beginning of all FORTRAN main
programs, the compiler generates code that
calls this routine at entry point CHCBD1.

Entry: The entry point is CHCBD1.

Operation: This routine sets bits in the
PSW such that the fixed-point overflow and
significance exceptions will be ignored,
and directs the system interruption handler
as to where to pass control if any of the
following exceptions occur:

Exception Subprogram
Specification CHCBEZ2
Exponent Overflow CHCBE3
Exponent Underflow CHCBEY4
Divide Check CHCBES

In addition, this routine initializes the
machine indicator flags and the sense light
simulators, and clears any pointers to
entries in the DCB table. It then returns
control to the calling program.

Section 5: 1I/0 Routine Descriptions 41



SECTION 6: FLOWCHARTS

The flowcharts in this manual have been produced by an IBM program, using ANSI sym-—
bols. The symbols are defined in the left column below, and examples o©f their use are
shown at the right.
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This appendix describes the assumptions
that the FORTRAN 1/0 -library makes in
initializing DCBs with information concern-
ing record format (RECFM) and data set
organization (DSORG). These asumptions are
described in this appendix to help reduce a
frequent source of error encountered by the
user when performing I/O.

Introductory material is presented on
the DCB describing its general use, con-
tents, and sources of initialization,
before discussing the permissible record
formats and data set organizations. (For a
description of the DCB in terms of its
size, format, and use by the rest of TsS/
360, see System Control Blocks PLM.)

DCB_Use

The Data Control Block (DCB) is created
by DCB Management (CHCIB) and is used by
certain data management routines which are
invoked by macro instruction references in
1/0 Control (CHCIC). The DCB is required
for all 1/0 performed using either BSAM or
VAM, However, the DCB is not required for
170 when using the GATE macro instructions,
even though CECIR reserves space for one.
In this case, the DDNAME field is used to
save the name that the data set would have
had if GATE were not used. The principal
reason for constructing this dummy DCB for
GATE is to retain consistency for various
routines when handling data set reference
numpers with no corresponding DDEF
commands.

DCB _Content

The DCB contains information such as the
DDNAME, type of data set organization, the
type and size of records, block size for
blocked data sets, number of buffer areas,
exits for SYNAD and EODAD, and various con-
trol flags used by data management.

DCB Initialization

The FORTRAN I/0 routines, when proces-
sing an input data set, take advantage of
information in the DCB to adapt to the
characteristics of the data set and read it
correctly. Characteristics are based on
the parameters for a DCB that can be sup-
plied from:

e The user program -- type of I/0 used
and associated data format.

e User-supplied DDEF commands -- some of
the information in the DCB can be
changed in this manner; however, the
extent of change is limited.

FORTRAN DATA MANAGEMENT

APPENDIX A:

¢ Input data set labels -- these override
both of thz above sources of informa-
tion, within limits set by data
management.

Combinations of DSORG and RECFM

Table 12 gives the permissible combina-
tions of record formats and data set
organizations that may be specified when
using the FORTRAN 1/0 library.

Table 12. <Combinations of DSORG and RECFM
values
r L 1
I | DSORG VALUES i
| RECFM } -T T T T 4
| | v§ | Pps | vsp | VI | VIP |
L ) i } 1 4 4
1 ] | T 3 ¥ 1 1
v I & | A | a | A | A& |
{ vB | N | A | N | N { N |
j vo | N | A | N | N | N |
| F { A& | a | A | A& | A |
| FB i N | A | N | N | N |
| P | 8 | A | N | N | N |
| PT | N | & | N | N | N |
{ FBS | N | A | N | N | N |
| FBT | N | A {f N | N | N |
{ FBST | N | A | N | N { N i
| FST | N i a ] N | N | N |
| v §{ L | A { L | N | N |
PR— 1 A i 1 L _|I
|Codes mean:
|A - Acceptable
|L - Limited acceptable
|N - Not accepgtable
|DSORG abbreviations mean:
|VS - Virtual sequential (direct access
| only)

{PS - pPhysical sequential (any device
except terminals)

|VSP - Virtual sequential partitioned

| (direct access only)

|[VI - virtual index sequential
(direct access only)

|VIP - Virtual index seguential partition-
ed {(direct access only)

|RECFM abbreviations mean:

v - Variable-length unblocked records

|VB - Variable-length blocked records

|[VT - vVariable-length unblocked with

| track overflow

|F - Fixed-length unblocked records
|FB - Fixed-length blocked records

|FS - Same as F, no truncated blocks or
| unfilled tracks

|FT - Same as F, track overflow

|FBS - Same as FB, no truncated blocks
| or unfilled tracks

|FBT - Same as FB, track overflow
|FBST- Same as FBS, track overflow
|FST - Same as F, no truncated blocks,
| track overflow

|0 - Undefined record length

e s s e . . . M i, S . S g S — 7 S G T i, T o i, . St O S, T WO e S s

3
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Any of the RECFM codes shown can be fol-
lowed by the letter A or the letter M. A
indicates that the first character of every
logical record is a FORTRAN carriage or
punch control character. M indicates that
the first character of every record is a
.TSS/7360 machine control byte. In general,
the M option cannot be used by FORTRAN out-
put data sets, since the control codes are
unprintable and do not conform to FORTRAN
conventions.

Unformatted FORTRAN Logical Records

Under any of the organization techniques
used, an unformatted WRITE statement may
lead to a logical record that exceeds the
length of the maximum record supported by
the access method. PFurthermore, it is not
possible to enter the byte size of the
entire FORTRAN logical record into the
beginning of the I/0 physical record
without the possibility of tying up an
indefinite amount of virtual storage.
Therefore, unformatted FORTRAN logical
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records may span over data management phys-
ical records. 1In the management of unfor-

| matted FORTRAN data, the first two bits of

every VS physical record or the third byte
of every PS physical record is a control
byte defined as follows:

X*'00°* A FORTRAN logical record does
not span into or out of the
data management physical
record.

X'o1' This data management physical
record is the first of a span.
X*o02* This data management physical
record is the last of a span.
X*'03" This data management physical
record is within the range of a
span.

No data management logical record will
be written containing more than one unfor-
matted FORTRAN logical record.



APPENDIX B: EXTERNAL NAMES SUMMARY

All FORTRAN library routines have five-letter names bheginning with the letters ‘'CHC'.

The names of mathematical library routines begin with ‘CHCA'
170 library routines begin with 'CHCI'

or 'CHCB', and the names of

except one -- CHCBD. All other external names

consist of the routine names with suffixes.

Table 13. External names of FORTRAN IV library subprograms
¥ . L] L i |
| Mathematical | | |
| Subprograms | Service Subprograms | I/0 Subprograms |
i IR IS 4
r T T T 1
| Entry | See Tables 2, 3,|See Tables 7 and 9, and |See Section 5. |
| Name fand 7. |Section 4. | |
¥ +-- ¥ -—4- - 1
| Routine |See Tables 2, 3,|See Tables 7 and 9, and |See Section 5. |
| Name jand 7. |Section 4. | |
F + + 1 -
| CSECT |Routine name |CHCBE: Routine name suffixed [Routine name suffixed by 'C'.|
| Name |suffixed by *'W'.|by 'W'. CHCIV and CHCIW: | |
| | | Routine name suffixed by ‘C'. | ]
k + -+ + - -
| PSECT |Routine name | CHCBE: Routine name suffixed |Routine name suffixed by °'W'.|
| Name |suffixed by 'R'.|by *R*'. CHCIV and CHCIW: | |
| | |Routine name suffixed by "W'. | |
L i i 1. S |

Appendix B: External Names Summary 91
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Where more than one page reference is
given, the major reference is first.

.FALSE logical constant 41
.TRUE logical constant 41

A conversion code 40
Absolute value subprograms 19,4
Access methods
basic sequential (BSAM) 34,35
virtual (VAM) 34,35
Access qualifier 34
Accuracy figures, mathematical
subprograms 15-24
ALGAMA subprogram 19,5
Algorithms of mathematical subprograms
ALOG subprogram 15,4
ALOG10 subprogram 15,4

Alphameric and Hexadecimal Input Conversion

(CHCIO) 40,41
calls from other routines
CHCIF 37,38
CHCIS 41
(see also 1I/0 library, overview)
flowchart 80
Alphameric and Hexadecimal Output
Conversion {(CHCIP)} 41
calls from other routines
CHCIF 37,38
CHCIS 41
(see also I/0 library, overview)
Arccosine and arcsine subprograms 15,4
ARCOS subprogram 15,4
Arcsine and arccosine subprograms 15,4
Arctangent subprograms 15,4
Argument ranges, mathematical
subprograms 15-23

Arguments, mathematical subprograms 14-23

Arrays
dimensions 36
elements 35-37

length 36
names 35,36
size 36

subdivision, levels of 36
subscripting 36
ARSIN subprogram 15,4
Asterisks 40,41
ATAN subprogram 15,4
ATAN2 subprogram 15,4
Attributes
I/0 routines 30
mathematical subprograms 14
service subprograms 26

BACKSPACE operation 13,1
CHCIA 31,32
CHCIC 33-35
(see also I/0 library, overview)
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Basic Sequential Access Method
(BSAM) 32,34,35

Binary list item 39

Blanks 39

Blocked records 34,35

BSAM (see Basic Sequential Access Method)

BSP macro instruction 35
Buffering 34-42

CABS subprogram 19,4

CALL statement 1

Calling relationships
I/0 library 3-13
mathematical library 4,5

Carriage control 90

CCOS subprogram 17,5

CDABS subprogram 19,4

CDCOS subprogram 15,5

CDEXP subprogram 15,5

CDLOG subprogram 15,4

CDSIN subprogram 15,5

CDSQRT subprogram 15,4

CEKBF routine 38,39

CEKT1 ... CEKT6é macro instructions 25

CEKZA macro instruction 25

CEKZD macro instruction 25

CEXP subprogram 15,5

Character string 38-42

CHCAA routine 15,4

CHCAB routine 15,4

CHCAC routine 15,5

CHCAD routine 15,5

CHCAE routine 15,4

CHCAF routine 15,4

CHCAI routine 17,5

CBCAJ routine 17,5

CHCAK routine 19,5

CHCAL routine 19,5

CHCAM routine 15,5

CHCAN routine 15,5

CHCAO routine 15,4

CHCAP routine 15,4

CHCAQ routine 15,17,5

CHCAR routine 15,5

CHCAS routine 15,4

CHCAT routine 15,4

CHCAU routine 19,4

CHCAV routine 19,4

CHCAW routine 15,4

CHCAX routine 15,4

CHCAY routine 17,4

CHCAZ routine 17,4

CHCBA routine 17,5

CHCBB routine 17,5

CHCBC routine 21,25
mathematical library overview 5

CHCBD (see I/0 Interruption and Machine

Indicator Routine)
CHCBE (see Interrupt and Machine
Indicator Routine)
CHCBG routine 21,25,5



CHCBH routine 21,25,5
CHCBI routine 21,25,5
CHCBJ routine 21,25,5"
CHCBK routine 21,25,5
CHCBM routine 21,25,5
CHCBQ rcoutine 15,4
CHCBR routine 15,4
CHCBT routine 19,5
CHCBU routine 19,5
CHCBV routine 19,5
CHCBW routine 19,5
CHCBZ (see Error Processor)
CHCIA (see I/0 Initialization)
CHCIB ({see DCB Maintenance)
CHCIC (see I/0 Control
CHCID (see NAMELIST Prccessor)
CHCIE (see List Item Processor)
CHCIF (see FORMAT Processor
CHCIG entry point 42 :
CHCIH (see Integer Output Conversion)
CHCII (see Real and Integer Input
conversion)
CHCIJ (see Real Output Conversion)
CHCIK entry point 42
CHCILl1 entry point 40
CHCIM (see Complex Input Conversion)
CHCIN (see Complex Output Conversion)
CHCIO (see Alphameric and Hexadecimal
Input Conversion)
CHCIP (see Alphameric and Hexadecimal
Output Conversion)
CHCIQ (see Logical Input Conversion)
CHCIR (see Logical Qutput Conversion)
CHCIS (see General Input Conversion)
CHCIT (see General Qutput Conversion)
CHCIU (see List Termination)
CHCIV (see Dump Routine)
CHCIW (see Exit Routine)
Class (see also Type)
of variable 36
CLOG subprogram 15,4
CLOSE macreo instruction 35
Closing parenthesis 39
Combinations of DSORG and RECFM §9
Common and natural logarithm
subprograms 15,4
Compiler 31,35
Compiler-generated entry names 25,2
Complemented error function
subprograms 19,5
Complex Input Conversion (CHCIM) 40
calls from other routines
CHCID 35
CHCIF 37,38
{see also 1/0 library, overview)
flowchart 78
Complex list item 40
Complex Output Conversion (CHCIN) 40
calls from other routines
CHCID 35
CHCIF 37,38
(see also 1I/0 library, overview)
flowchart 76
Complex result, how passed 14
Computations of mathematical
subprograms 15-23
Control Initialization
(see 1I/0 Initialization)

Conversion codes 39,3

data conversion routines, use by 39-42

Conversion routines
{(see Data conversion routines)
COS subprogram 17,5
COSH subprogram 17,5
COTAN subprogram 17,4
CSECTs 89,23,25
CSIN subprogram 15,5
CSQRT subprogram 15,4
CZAEB routine 32,33
CZAFQl routines 30
CZCGA routine 32

d Field 38-40

D conversion code 39,40

DARCOS subprogram 15,4

DARSIN subprogram 15,4

Data Control Block (DCB) 32,33,3
CHCIA 31
CHCIC 33-35
CHCIW 29,30
contents 89
initialization 89
prefix 32,34
table used by CHCIC 35,43
use 89

Data conversion routines 35,37
parameter lists 30,31

(see also I/0 library, overview; CHCIH;

CHCII; CHCIJ; CHCIM; CHCIN; CHCIO;
CHCIP; CHCIQ; CHCIR; CHCIS; CHCIT)
Data event control block (DECB) 32
bata field, 170 38-u42
Data management routines 32,33,3,6
Data set
access qualifier 34
label 89
read-only 34
reference number 31-35
DATAN subprogram 15,4
DATAN2 subprogram 15,4
DCB (see Data Control Block; DCB
Maintenance)
DCB Maintenance (CHCIB) 32-34
calls from other routines

CHCIA 31
CHCIC 33,34
CHCIW 30

(see also I1I/0 library, overview)
flowchart 49
DCOS subprogram 17,5
DCOSH subprogram 17,5
DCOTAN subprogram 17,4
DDEF command 32-34,3
DDNAME 89
DECB (Data Event Control Block) 32
Decimal conversion 39
Definitions of subprogram
computations 15-23
DERF subprogram 19,5
DERFC subprogram 19,5
DEXP subprogram 15,4
DGAMMA subprogram 19,5
pigit 39-42
Dimension 36
Dimension product 36

Index
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Direct-reference mathematical

subprograms 14-25,1,2

Direct-reference service subprograms

14-25,1,2

Divide Check Handler 26-28

Divide Check Tester 26-28

DLGAMMA subprogram 19,5

DLOG subprogram 15,4

DLOG10 subprogram 15,4

Double buffering 35

Double-precision
argument (notation) 23
complex argument (notation) 23
list item 39,40

DSIN subprogram 17,%

DSINH subprogram 17,5

DSORG values 32,89

DSQRT subprogram 15,4

DTAN subprogram 17,4

DTANH subprogram 19,5

Dummy DCB 33

Dump Routine (CHCIV) 28-29, 26
flowchart 87
(see also 1I/0 library, overview)

DUMP subprogram 28,29
{see also Dump Routine)

E conversion code 39-41
Elements, array 35,37
END exit 30-33
control flag in DCB prefix 32
End file lockout indicator 34,35
END FILE operation 1,13
CHCIA 31,32
CHCIC 33-35
(see also I/0 library, overview}
Entry names
I/0 subprograms 91
mathematical subprograms 15-25
service subprograms 26-30,2
EODAD exit 33,89
Egqual sign 35
Equations showing subprogram
computations 15-23
ERF subprogram 19,5
ERFC subprogram 19,5
ERR exit 30-33
control flag in DCB prefix 32
Error checks
mathematical subprograms 14-23
service subprograms 26-29
Error conditions (see Error checks)
Error function subprograms 19,5
Error Processor (CHCBZ, math
library) 25,23
calls from other routines 14,2
CHCBE 28
(see also Mathematical library,
overview)
flowchart 47
Error routines
CHCBZ 25,23
Exceptions 26,28
Exception Processing Enabler
(CHCBD1) 26-28
Exit Routine (CHCIW) 29-35,26,27
calls from other routines 30
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CHCIA 31
CHCIB 32
CHCIC 33,34
CHCID 35
CHCIE 37
CHCIF 37

FORTRAN compiler (user prograiu)
(see also 170 library, overview}
flowchart 88
EXIT subprogram 29,30
(see also 1/0 library, overview)
EXP subprogyram 15,4
Exponent, I/0 involving 39,40
Exponent Overflow Handler 26-28
Exponent Overflow and Underflow
Tester 26-28

Exponent Underflow Handler (CHCBD4) 26-28

Exponentiation subprograms 21
entry parameters 14
(se¢ also CDEXP subprogram; CEX¥
subprogram; DEXP subprogram; EXP
subprogram; Indirect-reference

mathematical subprograms; Mathematical

library, overview)
External entry name (definition)y 2
External names 91

F conversion code 39-41
FCDXI entry name 25
FCDXJ entry name 25
FCXPI entry name 25
FCXPJ entry name 25
FDXPD entry name 25
FDXPI entry name 25
FDXPJ entry name 25
Field width, I/0 38-42
Fill characters 34
FIXPD entry name 25
FIXPI entry name 25
FIXPJ entry name 25
FIXPR entry name 2%
FJXPD entry name 25
FIXPI entrcy name 25
FIXPJI entry name 25
FIXPR entry name 25
Floating-point list item 39,40
Flowcharts 42-88
Format
controls, Hellerith 42
of FORTRAN loyical records 88
of NAMELLSY output 36
FORMAT
(see alsco FORMAT Processor)
closing parenthesis 39
ccdes 38-42
control  37-42,1
CEKBF 37,38
CHCIA 31,32
cnery 32
CHCIE 36,37
CHCIF 37-39
(see also I/0 library, overview;
Conversion routines)
conversion code 39-42
parenthesis 38,39
repetition factor 38
scale fa~tor 39



statement, operations involving
(see FORMAT control)
string 37,38
table 38,39
FORMAT Processor (CHCIF) 37-39
calls from other rcutines
CHCIA 31,32
CHCIE 36,37
CHCIU 42
(see also I/0 library, overview)
flowchart 69
Format-V records 34
Formatted READ 37-42,8
Formatted WRITE 37-42
with list 10
without list 11
FORTRAN
compiler 31,35
CEKBF routine 37,38
SYSPFMT entry point to CEKBF 37,38
data management 87,88
combinations of DSORG and
RECFM 87,88
logical records 88
unformatted logical records 88
(see also Data Control Block)
source statements 14
Fraction- I/0 involving 39,42
FRXPD entry name 25
FRXPI entry name 25
FRXPJ entry name 25
FRXPR entry name 25
Functional flow
170 library routines 7
mathematical library subprograms 4,5
Function values of mathematical
subprograms 14-23
Functions
mathematical subprograms 14-21
service subprograms 26-29

G conversion code 40-42
GAMMA subprogram 19,5
GATE
DCB 33
/0 29,33,34
macro instruction facility 29,33,34
GATRD macro instruction 34
GATWR macro instruction 33,34
General Input Conversion (CHCIS) 41
calls from other routines
CHCID 35
CHCIF 37,38
{see also I/0 library, overview)
flowchart 81
General Output Conversion (CHCIT) 42
calls from other routines
CHCID 35,36
CHCIF 37,38
CHCIN 40
(see also 1I/0 library, overview)
flowchart 82
GET macro instruction 34
GTWRC macro instruction 34

H conversion code 38
Header and trailer records in NAMELIST

output 36
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Alphameric and Hexadecimal Input
Conversion}

Hexadecimal ocutput conversion (see
Alphameric and Hexadecimal Output
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Hollerith format controls 42

Housekeeping functions, I/O 43

Hyperbolic sine and cosine
subprograms 17,5

Hyperbolic tangent subprograms 19,5

1 conversion code 38, 39
I/0 Control (CHCIC) 33-35
calls by other routines 30
CHCIA 31,32

CHCID 35
CHCIE 37
CHCIF 37
CHCIU 42
CHCIW 30

(see also 1I/0 library, overview)
flowcharts 50-67
I/0 Initialization (CHCIA) 30-32
called by FORTRAN compiler 35,66
flowchart 50
(see also I/O0 library, overview)
1/0 Interruption and Machine Indicator
Routine (CHCBD) 41
I/0 library 30-42,2-13
calling relationships 6,7
housekeeping functions 42
internal relationships 3-13
overview 2,3-13
subdivisions 3
(see also I/0 routines)
170 list control routines 3,7
1/0 operation control routines 3,7
I/0 operations (see BACKSPACE operation;
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operation; READ operation; REWIND
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Initialize operation)
I/0 PSECT 42
I/0 routines 30-42,2-13
attributes 30
names 30,89
PSECTs 30
save areas 30
work areas 30
(see also Data Conversion routines)
1/0 services control routines 3,7
I/0 statement (see 1/0 operations)
Indirect-reference mathematical
subprograms 25,1,2,1t
Indirect-reference service subprograms 2
INOUT (OPEN coption) 3&
INPUT (OPEN option) 34
Integer input conversion (see Real and
Integer Input Conversion)
Integer Output Conversion (CHCIH) 39
calls from other routines
CHCIF 137,38
CHCIT 42
(see also I/0 library, overview)
flowchart 71
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Integer result, how passed 1u
Interrupt and Machine Indicator Routine
(CHCBE) 26-28,4
flowcharts 4u-46
Item length 37
Item type 15-23,36-41

JFCB (Job File Control Block) 33
KEYLEN values 32

L conversion code &1
Label, data set 89
Left parenthesis 35
Linkage
I/0 routines 30
(see also I/0 Communication)}
mathematical subprograms 14
service subprograms 26
(see also Calling relatiounships)
List control 2,3
flag in DCB prefix 32
(see also 170 library, overview; List
Item Processor)
List item 36-42
binary 39
complex 40
double-precision 39,40
floating-point 39,40
single-precision 39
List Item Processor (CHCIE) 30,36-~37
called by FORTRAN compiler 31
{see alsc I/0 library, overview)
flowchart 70
List processing (see List ccntrol)
List Termination (CHCIU) 30,42
called by FORTRAN compilier 31
flowchart 86
(see also I/0 library, overview)
Literal character string 42
Log-gamms and gamma subprograms 19,5
Logical constan: 41
Logical Input Conversion (CHCIG) 41
calls from other routines
CHCIF 37,38
CHCIS 41,42
(see also I/0 library, overview)
flowchart 82 :
Logical Output Conveysion (CHCIR) 41
calls from other routines
CHCIF 37,38
CHCIT 42
(see also I/0 library, overview)
filowchart 83
Logical record 90

CHCIC 34
CHCID 35
CHCIE 37
CHCIF 39

Macro instructions
BSP 33,35
CEKT1...CEKT6 - 25
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CEKZA 25
CEKZD 25
 CLOSE 35
GATE farvility
GATWR 33, 34
GATRD 33, 34
GTWRC 34
GET 33,34
in I/0 library 33
in mathematical library 25
NOTE 33,35
OPEN 34,35
POINT 33,35
PUT 33,34
READ 33
SAVE 25
SETL 33-35%
STOwW 33
WRITE 33,34
Mathematical library 14-25,
calling relationships 4,
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overview 2-5
subdivisions 2
Mathematical subprograms 14-25,2-5
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arguments 15-23
attributes 14
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direct-reference. 15-2%
entry names 15-295,91
entry parameters 16
equations 15-23
error action 14
exit parameters 14
functions 14-21
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overview 3-5
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storage estimates 15%-23
tables 4,5,1%-21
Minus sign, I/70 involving  39~41
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n field 39
N conversion code 42
NAMELIGT
controis 1,3
CHCIA 31,32
CHCIB 32
CHCIC 34
CHCID 35,36
CHCIS 32
{see also I/0 library, overview)
dimension product 136
foruwat for outrput 36
header and trailer records 36
input 36
name 35,36
notation 36
output 36
record 35
statewent {(se¢ NAMELIZT control:
tabie 35,36
‘trailer and header records 3o



variable 36
(see also NAMELIST Processor)
NAMELIST Processor (CHCID) 35,36
called by CHCIaA 31,32
{see also I/0 library, overview)

flowcharts 68-69
Names
I/0 routines 30,91 1

mathematical subprograms 14-23,91
service subprograms 27,91
Natural and common logarithm
subprograms 15,4
Non-format-V records 34
Notation, NAMELIST 36
NOTE macro instruction 35

e

OPEN macro instruction
Ooutput buffer 34
Overview 2-13

34,35

Packed decimal conversion 39
Padding 34,39
Parameter lists (general information)
I1/0 routines 30 .
mathematical subprograms 14
service subprograms 26,28~30
Parenthesis 35,38,39
PAUSE subprogram 29-30 :
(see also Exit Routine; I/0 library,
overview)
PDUMP subprogram 29
(see also Dump Routine; I/0 library,
overview)
Physical record 37,90
POINT macro instruction 35
Powers of ten, table 39
PRINT operation 7

CHCia 31
CHCIE 36
CHCIU 42

(see also L/0 library, overview)
Program interruptions 26
PSECTs
I/0 routines 30,91
(see also I/0 Communications)
mathematical routines 23,91
label generation 1
locations passed in register 13 25
PUNCH operation 7

CHCIA 31
CHCIE 36
CHCIU 42

(see also 1I/0 library, overview)
PUT macro instruction 34

Quote 42

Range of data field 39,40
READ macro instruction 33
Read-only data set 34
READ operation 31-42

formatted 8

with list 8,9

with NAMELIST 9

without list 8,10
unformatted 9,10
(see also I/0 library, overview)
Real argument (notation) 23
Real and Integer Input Conversion
(CHCII) 139
calls from other routines

CHCIF 37,38 T
CHCIM 40
CHCIS 41,42

(see also 1/0 library, overview)
flowchart 75
Real Output Conversion (CHCIJ) 40
calls from other routines
CHCIF 37,38 .
CHCIT 42 ¢ o
(see also I/0 library, overview)
flowcharts 73,74
Real result, how passed 1u
RECFM (see Record format)
Record format (RECFM)

v
DSORG considerations gggﬁ 32
format-v 34 £ g
non-format-v 34 b
Records T
blocked 34,35
logical (see Logical record)

physical 90,37

unblocked 35
Register save areas (I1/0 routines) 3Q,
Repeat constant 35 )
Repetition factor, FORMAT 38
Repetition notation for NAMELIST I/0 36
Return parameters (see Exit parameters)
REWIND operation 13 o

CHCIA 31,32 o

CHCIC 33-35

(see also I/0 library, overview)
Right parenthesis 38,39
Routine names

I/0 91,30 .

(for 1list, see Table of Cpntents)
mathematical 91,14-21

MIE 6

for indirect-referengg .o
subprograms 21,2% T
service subprograms 26-29,
RE A |

NIE a
s field 40-42 P
Save areas for I/0 routines 30
(see also 1I/0 Communication)
SAVE macro instruction - 25
Scale factor, FORMAT 39
Sense light subprograms (SLITE,
SLITET) 26-28
Service subprograms
attributes 27
entry names 26,27
entry parameters 26
error checks 26-27
parameters 26
SETL macro instruction 35
Sign of number, I/0 involving 39-41
Significant digits 42
Simple variable 36
SIN subprogram 17,5
Sine and cosine subprograms
hyperbolic 17,5
trigonometric 17,5,16

26-29,2 Y,
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Single-precision
argument (notatiom) 23
list item 39
SINH subprogram 17,5
Size of data field 39,40
SLITE and SLITET subprograms 26-28
Source program (see User program)
Spaces, in FORMAT I/0O 38
(see also Blanks)
Spanning 34,90
Specification Exception Handler 26-28
Square root subprograms (CSQRT, CDSQRT,
DSQRT, SQRT) 15,4
STOP subprogram 29,30
(see also Exit Routine; I/0 library,
overview)
Storage estimates
mathematical subprograms 15-23
service subprograms 27
STOW macro instruction 33
Subdivision, arxay 36
Subscripted variable 36
Subscripts 35,36
Supervisor 6
SVC imstruction 30
SYNAD exit 33,89
Syntax of FORMAT string 37,38
SYSIN 33
S¥YSLIB 1
sysour 1,3
CHCIB 33
CHCIW 29
CHCIX &2
SYSPFMT entry point to CEKBF 37,38
System entry name 21,23,25
System intexrruption handler 28

T conversion code 38,41
Table of powers ten 40
TAN subprogram 17,8
Tangent subprograms
hyperbolic 19,5
trigonometric 17,8
TANH subprogram 19,5
Task Supervisor 37
Ten, powers of, &)
Terminal entxy to RAMELIST table 36
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Trailer and header records in NAMELIST
output 36

Trigonometric sine and cosine
subprograms 15-17,5

Trigonometriec tangent subprograms 17,4
Truncation, in I/0 41

Type (real, integer, etc.’) 36-42,15-23

Unblocked records 35
Unforiwatted@ FORTRAN logical records 90
Unformatted READ 9,10,33
with list 9
without list 10
Unformatted WRITE 12
UPDATLE (CPEN option) 34
User entry name 24
User program 30,36, 37
diagram showing interface with 1/0
library 6

VAM 34,35
Variable
class 15-23,36
location 36
name 35,36
NAMELIST 36
‘simple 36
subscripted 36
type 15-21,36
Virtual Acaoess Method (VAM) 34,35
VPAM data set 34

w field 39-43
Width of data field 38-42
Work areas (see PSECTs})
WRITE Initialize operation 34,35
WRITE macro instruction 34
WRITE operation 31-42
forwatted 10,11, 34
with list 10-12,36
with NAMELIST 11,34, 36
without list 11,12
unformatted 12
(see also I/C library, overview)

Z conversion code 41,42
Zoned decimali conversion 39



