


During the scan a test is made for in­
valid characters in the numeric fields. In 
addition, a test is made to determine if 
the integer or real data exceeds the per­
missible maximum. If such errors are 
encountered, the scan is terminated and 
control is passed to PRMPT to issue an 
error message. otherwise, conversion con­
tinues and a normal return is made. 

CBCIJ -- Real output �C�o�n�v�e�r�s�i�o�~� 

This routine converts a single- or 
double-precision floating-point list item 
to a real field in the output buffer. The 
real field has a format of either Ew.d, 
OW.d, or Fw.d, where w is the field-wIdth 
and-g is the-Size, in-digit poSitions, of 
the fractional position. (See Chart IJ.) 

Entry: There are two entry points: CHCIJl 
and CHCIL1. 

Routines Called: Return is made to the 
calling routine. 

Error Checks: If the output buffer is too 
small to contain the real field, the real 
field is filled with asterisks. 

Operation: A test is made against a table 
of powers of ten to determine the required 
output exponent, if any, and the item is 
divided by the appropriate power of ten. 
If there is an exponent, it is moved into 
the output buffer from right to left, fol­
lowed by its sign and the letter E or D. 
If there is no exponent, the data field, 
after processing is complete, is moved into 
the output buffer and control is passed to 
the calling routine. 

CHCIM -- Complex Input Conversion 

This routine converts a complex data 
field in the input buffer to a complex list 
item consisting of two real data fields. 
Each real field is converted to a single­
or double-precision floating-point list 
item according to the format Fw.d, Ew.d, or 
Dw.d, where w is the real field width and d 
is the Width-of the decimal fraction. (See 
Chart 1M.) 

Entry: The entry point is CHCIMl. 

Routines Called: 

• Real and Integer Input Conversion 
(CHCII> 

• PRMPT (CZATJl) 

Error Checks: If the complex data field in 
the input buffer contains no real field or 
only one real field, or if there is a mis-

Sing parenthesis or central comma, CHCIM 
issues an error message via PRMPT. No 
further action is taken and the list items 
remain unchanged. If either or both real 
fields contain invalid characters or exceed 
the permissible magnitude, CHCII issues an 
error message. 

operation: The input buffer is scanned to 
find the size of each real data field. 
Once it is determined that the user proper­
ly specified these data fieldS and included 
the correct delimiters (parentheses and 
central comma), the first real data field 
is passed as a parameter to CHCII for con­
version to a single- or double-precision 
floating-point list item. When CHClI 
returns control to CHCIM, CHCIM passes the 
second real data field to CHCII for conver­
sion, completing the complex input 
conversion. 

CHCIN -- Complex output Conversion 

This routine converts a complex list 
item �~�o�n�s�i�s�t�i�n�g� of two single- or double­
preciSion floating-point items to a complex 
data field in an output buffer. Each 
floating-point list item is converted to a 
real data field according to the format 
code Fw.d, Ew.d, Dw.d, or Gw.s, where w is 
the �i�e�a�l�-�f�i�e�l�d�-�w�i�d�t�h�~� d is the width of the 
decimal fraction, and s is the number of 
Significant digits. (See Chart IN.) 

Entry: The entry point is CHCINi. 

Routine Called: General Output Conversion 
(CHCIT) 

Error Check: If the FORMAT specification 
(F, E, D, or G) is improperly given or the 
real data field is greater than the permis­
sible range, CHCIT issues an error message. 

Operation: CHCIN passes the first list 
item as a parameter to CHcrT for conversion 
t.o a real data field. When CHCIT completes 
the conversion process and returns to 
CHCIN, CHCIN passes the second list item to 
CHCIT for conversion, completing the com­
plex output conversion. 

CHCIO -- Alphameric and Hexadecimal Input 
Conversion 

This routine transfers a specified num­
ber of bytes (alphameric or hexadecimal 
characters> from an input buffer area to a 
list item. The format is �A�~� (alphameric) 
or Zw (hexadecimal), where w, field width, 
is the number of characters-being trans­
ferred. (See Chart IO.) 
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Entry: The entry points are CHCIOl 
(alphameric data) and CHCI02 (hexadecimal 
data). 

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

• 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. 

• 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. 

• 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. In 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 A~ 
(alphameric) or z~ (hexadecimal), where ~, 
field width. is the number of characters 
being transferred. (See Chart IP.) 

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

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

IJO 

• 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. 

• 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. 

• 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. 

When the list item contains hexadecimal 
data, it is unpacked and translated to hex­
adecimal digits in the output buffer. 

CHCIQ -- Logical Input Cunversion 

This routine converts a logical field in 
the input buffer area. The field has the 
format Lw, where ~ is the field width. 
(See Chart IQ.) 

Entry: The entry point is CHCIQ1. 

Operation: The list item 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 • TIWE. (binary one) 
before returning. 

CHCIR -- Logical output Conversion 

This routine converts a list item to a 
logical field in the out.l-Jut: buffer area. 
The field has the format L .. , where ~ is the 
field width. (See Chart IR.) 

Entry: The entry point is CHCIR1. 

Operation: The output bd[fer area is first 
filled with blanks. If Ule list item con­
tains a value of zero, ttl'" letter F is 
placed in the last buffer area position; 
otherwise, the letter T is inserted. 

CHCIS -- General Input C, ',.version 

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

Entry: The entry point is CHCIS1. 

Routines Called: 

• Real and Integer InpuL Conversion 
(CHcrI> 

• Logical Input Conver;.;.;ion (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 conveL,ion type is tN', 
indicating a call from tl,,~ NAMELIST Proces­
sor (CHCID), this happens; 



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

• 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 
Integer 
Real 
Logical 
Alphameric 
Hexadecimal 

Routine called 
CHClI (Entry point CHCIG) 
CHCII (Entry point CHCIK) 
CHCIQ (Entry point CHCIQ1) 
CHCIO (Entry point CHCIOl) 
CHCIO (Entry point CHCI02) 

CHCIT -- General Output 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 CHCITl. 

Routines Called: 

• Integer Output Conversion (CHeIH) 

• Real Output Conversion (CHCIJ) 

• Logical output Conversion (CHCIR) 

Error Checks: CHClT 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 CBClJ 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: 

• Format Processor (CHClF) 

• I/O 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, CHClF 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, CHClF is entered as above, followed 
by CHCIC. 

CHCIW -- Exit 

CHCIW is described in ·Section 4: Ser­
vice Subprogram Descriptions.-

CHCBD -- I/O 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 CHCBDl. 

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 
Specification 
Exponent Overflow 
Exponent Underflow 
Divide Check 

Subprogram 
CHCBE2 
CHCBE3 
CHCBE4 
CHCBE5 

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. 
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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 of their use are 
shown at the right. 
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This appendix describes the assumptions 
that the FORTRAN I/O ~ibrary 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 
I/O Control (CHCIC). The DCB is required 
for all I/O performed using either BSAM or 
VAM. However, the DCB is not required for 
I/O when using the GATE macro instructions, 
even though CRCIB reserves space for one. 
In this case, the DD~AME field ~$ 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 
numbers 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 SYNAn and EODAD, and various con­
trol flags used by data management. 

DCB Initialization 

The FORTRAN I/O 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: 

• The user program -- type of I/O used 
and associated data format. 

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

APPENDIX A: FORTRAN DATA MANAGEMENT 

• Input data set labels -- these override 
both of th0 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 I/O library. 

Table 12. Combinations of DSORG and RECFM 
values 

r-------~-------------------------------_, I I OSORG VALUES I 
I RECFM ~-----~----~----~------T------~ 
I I VS I PS I VSP I VI I VIP I 
t-------+------+------+-----+------+------~ 
IV IA IA IAIA IA I 
I VB I N I A I N I N I N I 
I VT I N I A I N 1 N I N I 
I F I A I A I A I A I A I 
I FB 1 N I A I N I N I N ~ 
I FS I N 1 A I N 1 N I N I 
I FT I N I A I N I N I N I 
I FBS I N I A I N I N I N I 
I FBT I N I A I N I N I N I 
1 FBST I N I A I N I N 1 N I 
I FST 1 N I A I N I N I N 1 
lUi L I A I LIN I N I 
t-------L------~------~-----~------~------~ 
Icodes mean: I 
1 A - Acceptable I 
I L - Limited acceptable I 
IN - Not acceHtable I 
IDSORG abbreviations mean: I 
IVS - Virtual sequential (direct access I 
I only> I 

·1 PS - Physical sequential (any device I 
1 except terminals) I 
IV~P - Virtual sequential partitioned I 
I (direct access only) I 
IVI - Virtual index sequential I 
I (direct access only) I 
IVIP - Virtual index sequential partition-I 
I ed (direct access only) I 
IRECFM abbreviations mean: I 
IV - Variable-length unblocked records I 
IVB - variable-length blocked records I 
IVT - Variable-length unblocked with I 
1 track overf low I 
IF - Fixed-length unblocked records I 
IFB - Fixed-length blocked records I 
IFS - Same as F, no truncated blocks or I 
I unfilled tracks I 
1FT - Same as F, track overflow I 
lFBS - Same as FB, no truncated blocks I 
I or unfilled tracks 1 
I·FBT - Same as FE, track overflow I 
IFBST- Same as FRS, track overflow I 
IFST - Same as F, no truncated blocks, I 
I track overflow I 
IU - Undefined record length I L _________________________________________ J 

Appendix A: FORTRAN Data Management 89 



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/360 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 
conven tions. 

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. Furthermore, it is not 
possible to enter the byte size of the 
entire FORTRAN logical record into the 
beginning of the I/O physical record 
without the possibility of tying up an 
indefinite amount of virtual storage. 
Therefore, unformatted FORTRAN logical 

90 

records may span over data management phys­
ical records. In the management of unfor­
matted F'ORTRAN 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'OO' 

X'Ol' 

X' 02' 

X'03" 

A FORTRAN logical record does 
not span into or out of the 
data management physical 
record. 

This data management physical 
record is the first of a span. 

This data management physical 
record is the last of a span. 

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 beginning with the letters 'CHC'. 
The names of mathematical library routines begin with 'CHCA' or 'CHCB', and the names of 
I/O library routines begin with 'CHCI' except one -- CHCBD. All other external names 
consist of the routine names with suffixes. 

Table 13. External names of FORTRAN IV library subprograms 
r---------------~-----------------------------~-----------------------------, I Mathematical I , I 
, Subprograms, Service Subprograms I I/O Subprograms I 

r---------t----------------+------------------------------+-----------------------------~ I Entry ISee Tables 2, 3,lsee Tables 7 and 9, and Isee Section 5. I 
I Name I and 7. I Section 4. , I 
r---------+----------------t------------------------------+-----------------------------~ I Routine I See Tables 2, 3 f I See Tables 7 and 9, and I See Section 5. I 
I Name I and 7. IS ection 4. I I 
r---------+----------------+------------------------------+-----------------------------~ 
,CSECT ,Routine name ICHCBE: Routine name suffixed IRoutine name suffixed by 'C'.I 
I Name Isuffixed hy 'W".lhy ·W'. CHCIV and CHCIW: , I 
I I 'Routine name suffixed by tc'. I I 
r---------t----------------+------------------------------t----------------------------~ I PSECT IRoutine name ICHCBE: Routine name suffixed IRoutine name suffixed by ·W'. I 
I Name Isuffixed by 'R'.lby 'R'. CHCIV and CHCIW: I I 
'I I Routin e name s uf fixed by 'W'. I I L---______ .l.-_______________ J. ________________________________ J. ___________________________ -J 
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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 14 
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 I/O library, overview) 

flowchart 80 
Alphameric and Hexadecimal Output 

Conversion (CHCIP) 41 
calls from other routines 

CHClF 31,38 
CHCIS 41 
(see also I/O 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/O routines 30 
mathematical subprograms 14 
service subprograms 26 

BACKSPACE operation 13,1 
CHCIA 31,32 
CHCIC 33-35 
(see also I/O 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/O 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, ") 
CDLOG subprogram 15,4 
CDS IN subprogram 15,5 
CDSQRT subprogram 15,4 
CEKBF routine 38,39 
CEKT1 CEKT6 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 
CHCAP routine 15,4 
CHCAl routine 17,5 
CHCAJ 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/O 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 routine 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/O Initialization) 
CHCIB (see DCB Maintenance) 
CHCIC (see I/O Control 
CHCID (see NAMELIST Processor) 
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) 
CHClK entry point 42 
CHClL1 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 Output Conversion) 
CHCIS (see General Input Conversion) 
CHCIT (see General. Output Conversion) 
CHCIU (see List Termination) 
CHCIV (see Dump Routine) 
CHClW (see Exit Routine) 
Class (see also Type) 

of variable 36 
CLOG subprogram 15,4 
CLOSE macro 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 
CHClF 37,38 
(see also I/O library, overview) 

flowchart 78 
Complex list item 40 
Complex output Conversion (CHCIN) 40 

calls from other routines 
CHCID 35 
CHCIF 37,38 
(see also I/O library, overview) 

flowchart 76 
Complex result, how passed 14 
Computations of mathematical 
subprograms 15-23 

Control Initialization 
(see I/O 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 
DARCOS subprogram 
DARSIN subprogram 
Data Control Block 

CHCIA 31 
CHCIC 33-35 
CBCIW 29,30 
contents 89 

39,40 . 
15,4 
15,4 
(DeB) 

initialization 89 
prefix 32,34 

32,33,3 

table used by CHCIC 35,43 
use 89 

Data conversion routines 35,37 
parameter lists 30,31 
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