






























































































































































































































































































































































































































































ERRSET SUBROUTINE 

CALL ERRSAV (213,ALTERX) 

The example states that error number 213 is to be stored in the 
area named ALTERX. 

The CALL ERRSET statement permits the user to change up to five 
different options. It consists of six parameters. The last four 
parameters are optional, but each omitted parameter must have its 
place noted by a comma or a zero if succeeding parameters are 
specified. (Omitted parameters at the end of the list require no 
place notation.) CALL ERRSET has the format: 

Syntax 

CALL ERRSET (ierno,inoal,inomes,itrace,iusadr,irange) 

ierno 

inoa1 

is the error number in the option table. Should any number 
not within the range of the option table be used, an error 
message is printed. (If ierno is specified as �2�1�2�~� there is a 
special relationship between the ierno and irange 
parameters. See the explanation of irange.) 

is an integer ,specifying the' number of errors permitted 
before each executi on is termi nated. If i noal is spec; fi ed 
9S either zero or a negative number, the specification is 
ignored, and the number-of-errors option is not altered. If 
a value of more than 255 is specified, an unlimited number of 
errors is permitted. 

The value of i noal should be set at 2 or greater if transfer 
of control to a user-supplied error routine is desired after 
an error. If this parameter is specified with a value of 1, 
execution is terminated after only one error. 

inames 
is an integer i ndi cat i ng the number of messages to be 
printed. A negative value specified for inomes suppresses 
all messages; a specification of zero indicates that the 
number-of-messages option is not to be altered. If a value 
greater than 255 is specified, an unlimited number of error 
messages is permitted. 

itrace 
is an integer whose value may be 0, 1, or2. A specification 
of 0 indicates the option is not to be changed; a 
specification of 1 requests that no traceback be printed 
after an error. (If a value other 1 or 2 is specified, the 
option remains unchanged.) 

iusadr 
specifies one of the following: 

1. The value 1, indicating that the option table is to be 
set to show no user-exit routine (that is, standard 
corrective action is to be used when continuing 
execution). 

2. The name of a closed subroutine that is to be executed 
after the occurrence of the error identified by ierno. 
The name must appear in an EXTERNAL statement in the 
source program, and the routine to which control is to be 
passed must be available at link editing time. 

3. The value 0, i,ndicating that the table entry is not to be 
altered. 
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irange 
serves a double function. It specifies one of the following: 

1. An error number higher than that specified in lerno. 
This number indicates that the options specified for the 
other parameters are t6 be applied to the entire range of 
error conditions encompassed by ;erno and irange. (If 
irange specifies a number lower than ierno, the 
parameter is ignored, unless ierno specifies the number 
as 212.) ---

2. A print control character if ierno specified 212. The 
value 1 is specified to provide single spacing for an 
overflow line. If a value other than 1 is specified, no 
print control is orovided. 

The default value ° is assumed if the parameter is omitted (that 
is, no print control is provided, and the values specified for all 
parameters apply only to the error condi ti on number in i erno). 

EXAMPLES OF CALL ERRSET 

Example 1: 

CALL ERRSET (310,20,5,0,MYERR,320) 

This example specifies the following: 

1. Error condition 310 (ierno). 

2. The errorcondi t i on may occur UP to 20 t; mas (i noal) • 

3. The corresponding error message may be printed up to 5 times 
(inomes). 

4. The default for traceback information is to remain in force 
(itrace). 

5. The user-written routine MYERR is to be executed after each 
error (i usadr) . 

6. The same opti ons are to apply to all error condi ti ons from 310 
to 320 (i range) • 

Example 2: 

CAll ERRSET (212,10,5,2,1,1) 

This example specifies: 

1. Error condition 212. 

2. The condition may occur up to 10 times. 

3. The corresponding message may be displayed UP to 5 times. 

4. Traceback information is to be displayed after each error. 

5. Standard corrective action is to be executed after an error. 

6. Print control ;s to be employed. 

For illustration purposes, this example explicitly specifies all 
default options except that used in requesting print control. 

Example 3: 

CALL ERRSET (212,0,0,0,0,1) 

This example illustrates an alternative method of specifying 
exactly the same options as the second example. It states that no 
changes are to be made to default settings in requesting print 
control. 
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ERRSTR SUBROUTINE 

ERRTRA SUBROUTINE 

Field Field 

To store an entry in the option table, the following statement is 
used: 

C. syntax 

I CAlL ERRSTR (ierno.tabentl 

ierna 
is the error number for which the entry is to be stored in 
the option table. Should any number not within the range of 
the option table be used, an error is printed. 

tabent 
is the name of an 8-byte storage area containing the table 
entry data. 

An example of CAll ERRSTR is: 

CALL ERRSTR (213,AlTREX) 

The example states that error number 213, stored in AlTREX, is to 
be restored to the option table. 

The CAll ERRTRA statement permits the user to dynamically request 
a traceback and continued execution. It has the format: 1=. Syntax 

CAlL ERRTRA 

The CAll ERRTRA statement has no parameters. 

Default Field 
contents Length Value De~c ... iption 

in Bytes 

Number of 4 141 Number of entries in the option table. 
entries 

Boundary 4 160 Message number of the first table entry. 
Alignment 

Figure 22. Option Table Preface 
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Field 
contents 

Number 
of error 
occurrences 

Number 
messages 
to print 

Error 
count 

Option 
bits 

Field 
Length 
in bytes 

1 

1 

1 

1 

4 

Default 

o 

42 
(hexa­
decimal) 

1 

Figure 23. Option Table Entry 

Field Description 

Number of times this error condition 
should be allowed to occur. When the 
value of the error count field (below) 
equals this value, job processing is 
terminated. Number may range from 0 to 
to 255. A value of 0 means an unlimited 
number of occurrences. 3 

Number of times the corresponding error 
message is to be printed before message 
printing is suppressed. A value of 0 
means no message is to be printed. 

The number of times this error has 
occurred. A value of 0 indicates that no 
occurrences have been encountered. 

Eight option bits defined as follows 
(the default setting is underscored): 

Bit Setting 
-0- .Q. 

1 

2 

4 

5 

6 

7 

1 

o 

1 

.Q. 

1 

.Q. 

1 

.Q. 

1 

o 
1 

Exelanation: 
No control character 
supplied for overflow lines. 
Control character supplied 
to provide single spacing 
f~r overflow lines. 

Table entry cannot be 
mod.ified. s 
Table entry can be 
modified. 

Fewer than 256 errors have 
occurred. 
More than 256 errors have 
occurred. (Add 256 to error 
count field above to 
determine the number. 

Do not print buffer contents 
with error message. 
Print buffer contents. 

Reserved. 

Print messages default 
number of times only. 
Unlimited printing 
requested; print for every 
occurrence of error. 

Do not print traceback map. 
Print traceback map. 

Reserved. 

Indicates where a user corrective 
routine is available. A value other than 
1 specifies the address of the user­
written routine. 
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Notes to Figure 23: 

1. The default values shown apply to all error numbers 
(including additional user entries> unless excepted by a 
footnote. 

2. Errors 208, 210, and 215 are set as unlimited, and errors 205, 
217, 230, and 240 are set to 1. 

3. An unlimited number of errors may cause the FORTRAN job to 
loop 

4. Error 210 is set to 10, and errors 205,217,230, and 240 are 
set to 1. 

5. The entry for errors 205, 230, and 240 cannot be modified. 

6. The entry is set to 0 except for errors 212, 215, 218, 221, 
222, 223, 224, and 225. 
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Option Bits 

No. of No. of f1odi- Print Trace- standard 
Error Errors Messages Print fisble Buffer back corrective User 
Code Allowed Allowed Control Entry Content Allowed Action Exit 

170- 10 5 NA Yes No Yes Yes Hone 
200 

203 10 5 HA Yes Ho Yes Ho Hone 
204 10 5 HA Yes No Yes Yes Hone 
205 1 1 HA Ho Ho Ho No Hone 
206 10 5 HA Yes HA Yes Yes Hone 
207 10 5 HA Yes HA Yes Yes Hone 
208 Unlimited 5 HA Yes HA Yes Yes Hone 
209 10 5 HA Yes NA Yes Yes None l 

210 Unlimited 10 HA Yes HA Yes Yes l Hone 
211 10 5 NA Yes NA Yes Yes Hone 
212 10 5 Ho2 Yes Yes Yes Yes None 
213 10 5 HA Yes HA Yes Yes Hone 
214 10 5 NA Yes NA Yes Yes Hone 
215 Unlimited 5 NA Yes Yes Yes Yes None 
216 10 5 HA Yes NA Yes Yes 3 None 
217 14 5 NA Yes NA Yes Yes None 
218 lOs 5 NA Yes Yess Yes Yes Hone 
219 10 6 5 NA Yes HA Yes Yes None 
220 10 5 HA Yes NA Yes Yes Hone 
221 10 5 NA Yes Yes Yes Yes None 
222 10 5 NA Yes Yes Yes Yes Hone 
223 10 5 NA Yes Yes Yes Yes Hone 
224 10 5 HA Yes Yes Yes Yes Hone 
225 10 5 NA Yes Yes Yes Yes Hone 
226 10 5 NA Yes HA Yes Yes Hone 
227 10 5 NA Yes Yes Yes Yes None 
228 10 5 NA Yes NA Yes Yes Hone 
229 10 5 HA Yes Yes Yes Yes Hone 
230 1 1 NA No NA Yes No None 
231 10 5 NA Yes NA Yes Yes None 
232 10 5 NA Yes NA Yes Yes None 
233- 10 5 NA Yes NA Yes Yes None 

237 
238 10 5 NA Yes Yes Yes Yes Hone 
240 1 1 HA No HA Yes No None 
241- 10 5 NA Yes NA Yes Yes Hone 

285 
286 10 5 NA Yes NA Yes Yes None 
287 10 5 NA Yes NA Yes Yes Hone 
288 10 5 NA Yes HA Yes Yes None 
289- 10 5 NA Yes NA Yes Yes None 

301 

Figure 24. Option Table Default Values 

Notes to Figure 24: 

1. No corrective action is taken except to continue execution. 
For boundary alignment, the corrective action 1S part of the 
support formisalign- ment. For error 209, no user corrective 
action can be specified. 

2. If a print control character is not supplied, the overflow 
line 1S not shifted to incorporate the print control 
character. Thus, if the device is tape, the data is intact, 
but if the device is a printer, the first character of the 
overflow line 1S not printed- but 1S treated instead as the 
print control. Unless the user has planned the overflow, the 
first character would be random and thus the overflow print 
line control can be any of the posible ones. It is suggested 
that when the device is a printer, the option be changed to 
provide single spacing. 

3. Corrective action consists of return to execution for SLITE. 
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4. It is not considered an error if the END parameter is present 
in a READ statement. No message or traceback is printed and 
the error count is not altered. 

5. For an input/output error, the buffer may have been partially 
filled or not filled at all when the error was detected. Thus, 
the buffer contents could be blank when printed. When an ERR 
parameter is specified in a READ statement, it is honored even 
though the error occurrence is greater than the amount 
allowed. 

6. The count field does not necessarily mean that tip to 10 
missing DD cards will be detected in a single debugging run, 
since a single WRITE pe~formed in a loop could cause 10 
occurrences of the message for the same missing DD card. 
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Error Parameters Standard Corrective User-supplied 
Code Passed to Action Corrective Action 

User 

20~ A,B,D Program termination. See Note 2. 

206 A,B,I I=low order part of number for User may alter I (see 
input too large. Note 3). 

211 A,B,C Treat format field containing C If compiled FORMAT 
as end of FORMAT statement. statement, put 

hexadecimal equivalent 
of character in C. If 
variable format, move 
EBCDIC character into C. 
(See Note 1) • 

212 A,B,D Input: Ignore remainder of I/O See Note 2. 
list. 

Output: Continue by starting 
new output record. Supply 
carriage control character if 
required by Option Table. 

213 A,B,D Ignore remainder of I/O list. See Note 2. 

214 A,B,D Input: Ignore remainder of I/O If user correction is 
list. Ignore input/output requested, the remainder 
request if for ASCII tape. of the I/O list is 

ignored. 
Output: If unformatted write 
initially requested, change 
record format to VS. If 
formatted write initially 
requested, ignore input/output 
request. 

215 A,B,E Substitute zero for the invalid The character placed in 
character. E will be substituted 

for the invalid 
character; input/output 
operations may not be 
performed (see Note 1) . 

217 A,B,D Increment FORTRAN sequence See Note 2. 
number and read next file. 

218 A,B,D,F Ignore remainder of I/O list. See Note 2. 

219- A,B,D Ignore remainder of I/O list. See Note 2. 
224 

225 A,B,E Substitute zero for the invalid The character placed in 
character. E will be substituted 

for the invalid 
character (see Note 1) . 

226 A,B,R R==O for input number too small. User may alter R. 

R = 16~OE63 - 1 for input number 
too large. 

227 A,B,D Ignore remainder of I/O list. See Note 2. 

229 A,B,D Ignore remainder of I/O list. See Note 2. 

231 A,B,D Ignore remainder of I/O list. See Hote 2. 

232 A,B,D,G Ignore remainder of I/O list. See Note 2. 

Figure 25 (Part 1 of 2). Corrective Action After Error 
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Error Parameters Standard corrective User-Supplied 
Code Passed to Action corrective Action 

User 

233 A,B,D Change record number to list See Note 2. 
maximum allowed (32000). 

234 A,B,D Ignore remainder of I/O list. See Note 2. 
236 

237 A,B,D,F Ignore remainder of I/O list. See Note 2. 

238 A,B,D Ignore remainder of I/O list. See Note 2. 

240 See Note 4 Program termination None 

286 A,B,D Ignore request See Note 2. 

287 A,B,D Ignore request see Note 2. 

288 A,B,D Implied wait See Note 2. 

Figure 25 (Part 2 of 2). Corrective Action After Error 

Notes to Figure 25: 

Parameter 

A 
B 
C 
o 
E 
F 
G 
I 
R 

Meaning 

Address of return code field (INTEGER*4) 
Address of error number (INTEGER*4) 
Address of invalid format character (LOGICAL*IJ 
Address of data set reference number (INTEGER*4) 
Address of invalid character (LOGICAL*.I) 
Address of DECB 
Address of record number requested (INTEGER*4) 
Result after conversion (INTEGER*4) 
Result after conversion (REAL*4) 

If error condition 218 (input/output error detected) occurs while 
error messages are being written to the object error data set, the 
message is written to the console and the job is terminated. If no 
DO card has been supplied for the object error data set, error 
message IFY219I is written out at the console and the job is 
terminated. 

Note 1: Alternatively, the user can set the return code to 0, 
thus requesting a standard corrective action. 

Note 2: If the error was not caused during asynchronous 
input/output processing, the user exit-routine cannot perform any 
asynchronous I/O operation and, in addition, may not perform any 
REWIND, BACKSPACE, or ENDFILE operati on. If the error was caused 
during asynchronous input/output processing, the user cannot 
perform any input/output operation. On return to the library, the 
remainder of the input/output request will be ignored. 

Note 3: The user exit routine may supply an alternative answer 
for the setting of the result register. The routine should always 
set an INTEGER*4 variable and the FORTRAN library will load 
fullword or halfword depending on the length of the argument 
causing the error. 

Note 4: Code 240 generates a message showing the system or 
program code causing program termination, the address of the STAE 
Control Block, and the contents of the last PSW when abnormal 
termination occurred. Further information appears under message 
code IFY240 in VS FORTRAN SvstemService Reference Supplement. 

222 VS FORTRAN Language Reference 



Options 

User-supplied 
FORTRAN Invalid Standard Corrective 

Error Reference Argument Corrective Action Action 
Code (See Note 1) Range (See Notes 2 and 3) (See Note 4) 

241 K=HBEJ 1=0, J~O K=O I,J 

242 Y=X~uEI X=O, I~O If 1=0, Y=1 X,I 
If 1<0, Y=· 

243 DA=D~BEI D=O, 1::;0 If 1=0, Y=1 D,I 
If 1<0, Y=-

244 XA=X~UEY X=O, Y~O XA=O X,Y 

245 DA=D~nEDB D=O, DB~O DA=O D,DB 

246 CA=e~BEI C=O+Oi, I~O If 1=0, C=1+0i C,I 
If 1<0, C=-+O', 

247 CDA=CD*I C=O+Oi, I~O If 1=0, C=1+0i CD,I 
If 1<0, C=-+Oi 

248 Q=QA**J QA=O, J~O J<O, Q=- QA,J 
J=O, Q=1 

249 Q=QA**QB QA=O, QB~O QB<O, Q=. QA,QB 
QB=O, Q=1 

QA<O, QB¢.O Q=IQAI**QB 

250 Q=QA**QB logs(QA)*QB~252 Q=- QA,QB 

251 Y=SQRT (X) X<O Y=IXII/2 X 

252 Y=EXP (X) X>174.673 Y- X 

253 Y=ALOG (X) X=O Y=- X 
X<O Y=loglXI X 

Y=ALOG10 (X) X=O Y=-. X 
X<O Y=lOg10 Ixi X 

254 Y=COS (X) I X I ~ (2 18 ) *11' Y=~2 X 
Y=SIN (X) 

255 Y=ATAN2 (X,XA) X=O. XA=O Y=(j X,XA 

256 Y=SINH (X) IHI~175.366 Y=(SIGN of X)- X 
Y=COSH(X) Y=-

257 Y=ARSIN (X) IXI>1 If X> 1.0, ARS I N (X) = f 
If X<-1.0,ARSIN(X)=-¥ 

Y=ARCOS (X) If X>1.0,ARCOS=O 
If X<-1. 0, ARCOS= 11' 

258 Y=TAN (X) IXI~(218)*1I' Y=1 X 
Y=COTAN (X) 

Figure 26 (Part 1 of ' 4). Corrective Action After Mathematical Subroutine Error 
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e ...... o ... 
Code 

259 

260 

261 

262 

263 

264 

265 

266 

267 

268 

269 

270 

FORTRAN 
Refe ... ence 

(See Note 1) 

Y=TAN (X) 

y=eOTAN CX) 

Q=2~U(QA 

DA=DSQRT CD) 

DA=DEXP CD) 

DA=DLOG CD) 

DA=DLOGI0 (D) 

DA=DSIN CD) 
DA=DCOS CD) 

DA=DATAN2(D,DB) 

DA=DSINH CD) 
DA=DCOSH CD) 

DA=DARSIH CD) 

DA=DARCOS CD) 

DA=DTAN CD) 
DA=DCOTAN CD) 

DA=DTAN (D) 

OA=OCOTAN CO) 

Standard 
Standa ... d 

Options 

Invalid 
A ... gument 
Range 

Co ...... ective Action 
(See Notes 2 and 3) 

X is too close 
to an odd 
multiple of ~ 

X is too close Y=. 
to a multiple 
of 1T 

QA>252 

D<O 

0>174.673 

D=O 
D<O 

0=0 
D<O 

I 01 ~(2so)* 1T 

D=O,DB=O 

'01~175.366 

IDI>1 

Q=. 

DA=IDII/2 

DA=-· 
DA=loglXI 

DA=-· 
DA=loglo IXI 

DA=VU2 

DA=O 

OA=(SIGN of X)e 
DA=· 

If D>I.0 DARSIH 
1T 

="'2 
11 If 0<-1.0 OARS IH=- 2 

If 0>1.0 OARCOS (0)=0 
If D<-1.0 DARCOSCD)=1T 

IXI~(2S0)*1T OA=1 

o is too close OA=. 
to an odd 
multiple of 1I 

2 

o is too close OA=. 
to a multiple 
of 1T 

CQA=O+Oi 
JSO 

J=O, eQ=I+0.i 
J<O, CQ=e+O.i 

Fo ... errors 271 through 275, C=X 1+iX 2 

272 Z=CEXP (C) 

273 Z=CLOG (e) 

IX 2' ~(218)* 1T Z=e~1+0*i 

C=O+Oi Z=-.+Oi 

User-supplied 
Co ...... ective 
Action 
(See Note 4) 

x 

QA 

D 

o 
D 

o 

o 

D,DB 

o 

o 

D 

D 

CQA,J 

e 
C 

Figure 26 (Part 2 of 4). Corrective Action After Mathematical Subroutine Error 
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Options 

User-Supplied 
FORTRAH Invalid Standard Corrective 

Error Reference Argument Corrective Action Acti on" 
Code (See Hote 1) Range (See Hotes 2 and 3) (See Hote 4) 

274 Z=CSIH (e) I x l' ~ ( 21 e ) * 1r Z=O+SINH(Xz)* i e 
Z=CCOS (C) Z=COSH(X2 )+0*i C 

275 Z=SCIN (C) Xz>174.673 Z=,!(SIN XI+;COS Xl) C 
2 

Z=CCOS (C) Z=!,(COS XI-iSIH XI) 
2 

Z=CSIN (C) Xz<-174.673 Z=!.-(SIN Xi-tCOS Xl e 
2 

Z=CCOS (C) Z=!,(COS XI+iSIN Xl) C 
2 

For errors 276 through 280, CQ=XI+iX z 
276 Z=CQEXP (CQ)' XI >174.673 Z=*(COS X~+iSIH X2 ) CQ 

277 Z=CQEXP (CQ) IX z l>2 1OO x Z=e I +0*; CQ 

278 Z=CQlOG (CQ) CQ=O+Oi Z=-e+O; CQ 

279 Z=CQSIH (CQ) fXlf~2100 Z=O+DSINHeXz)*i CQ 
Z=CQCOS CCQ) Z=DCOSHCXz)+O*i 

280 Z=CQSIN CCQ) Xz>174.673 Z=!,(SIH XI+iCOS 
2 

XI) CQ 

Z=CQCOS CCQ) Z=,!(COS XI=iSIH XI) CQ 
2 

Z=CQSIN (CQ) Xz<-174.673 Z=!,(SIN XI-iCOS Xl) CQ 
2 

Z=CQCOS (CQ) Z=,!(COS X1 +;SIN Xl) CQ 
2 

For errors 281 through 285, CD=X1+iX z 

281 Z=CDEXP (CD) XI >174.673 Z=*CCOS Xz+iSIH Xz ) CD 

282 Z=CDEXP (CD) IXz f ~C250 )*7T x Z=e I +0*; C.D 

283 Z=CDlOG (CD) CD=O+Oi Z=-etOi CD 

284 Z=CDSIH (CD) fXd~(250)*1r Z= O+SINH(Xz)*i CD 

Z=COCOS (CO) Z= COSH(Xz)+O*; 

285 Z=CDSIN (CD) Xz>174.673 Z=!,(SIN X1+iCOS Xl) CD 
2 

Z=CDCOS (CD) Z=!,(COS XI-iSIH XI) CD 
2 

Z=CDSIH CCD) Xz<-174.673 Z=!,(SIN XI-iCOS Xl) CD 
2 

Z=CDCOS (CD) Z=!,(COS XI+;SIN Xl) CD 
2 

Figure 26 (Part 3 of 4). Corrective Action After Mathematical Subroutine Error 
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Options 

FORTRAN 
Error Reference 
Code (See Note 1) 

289 QA=QSQRT (Q) 

290 Y=GAMMA (X) 

Invalid 
Argument 
Range 

Q<O 

X~2_2S2 or 
X~57.5744 

Standard 
Corrective Action 

(See Notes 2 and 3) 

QA=IQll/2 

Y=· 

291 Y=AlGAMA (X) X~O or Y=. 

292 

293 

294 

295 

296 

297 

X~4.2937~H073 

QA=QEXP (Q) Q>174.673 

QA=QlOG (Q) Q=O 
Q<O < 

QA=QlOGI0 (Q) Q=O 
Q<O 

QA=QSIN (Q) IQI~2100 
QA=QCOS (Q) 

QA=QATAN2(Q,QS) Q=O, QS=O 

QA=QSINH (Q) IQI~175.366 
QA=QCOSH (Q) 

QA=QARSIN (Q) IQI>l 

QA=· 

QA=-· 
QA=loglXI 

QA=-~ 

QA=10910 1X I 

QA=VV2 

QA=O 

QA=.(SIGN Q). 
QA=. 

If Q>1.0 QARSIN=~ 

x 

QA=QARCOS (Q) 

If Q<-1.0 QARSIN=-f 

If Q>I.0 QARCOS(Q)=O 
If Q<-l.O QARCOSCQ)=rr 

298 

299 

300 

301 

QA=QTAN (Q) 
QA=QCOTAN (Q) 

QA=QTAN CQ) 

QA=QCOTAN (Q) 

DA=DGAMMA (D) 

DA-DlGAMA (D) 

QA=1 

Q is too close QA=. 
to an odd 
multiple of ¥ 

Q is too close QA=. 
to a multiple 
of rr 

D~2-252 or 
D~57.5774 

DA=· 

D~O or DA=. 
D~4.2937~H073 

User-Supplied 
Corrective 
Action 
(See Note 4) 

Q 

X 

x 

Q 

Q 
Q 

Q 
Q 

Q 

Q,QS 

Q 

Q 

Q 

Q 

Q 

Q 

Q 

D 

Fi gure 26 (Part 4 of 4). Correct i ve Act 1 on After Mathemat i cal Subrout i ne EI"¥,,)I~ 
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Notes to F;gure 26: 

1. The variable types are as follows: 

Variable 

I,J,K 
X,XA,Y 
D,DA,DB 
C,CA 
Q,QA,QB 
CQ,CQA 
Z,X 1 ,X 2 

CD,CDA 

.b!.e.g 

INTEGER*4 
REAl*4 
REAUE8 
COMPlEX*8 
REAl*16 
COMPlEX*32 
Complex variables to be given the length 
of the functioned argument when they appear. 
COMPlEX*16 

2. The largest number that can be represented in floating point 
is indicated by the symbol •. 

3. The value e= 2.7183 (approximately). 

4. The user-supplied answer is obtained by recomputation of the 
function using the value set by the user routine for the 
parameters listed. 
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Error 
Code 

207 

208 

209 

210 

Program Interrupt Messages 

Parameters 
Passed to 
User Exit 
(Note 1) 

0,1 

None 

None 

Reason for Interrupt 
(Note 2) 

Exponent overflow 
(Interrupt Code 12) 

Exponent underflow 
(Interrupt Code 13) 

Divide check, integer 
divide (interrupt 
code 9), decimal divide 
(Interrupt Code 11), 
floating point Code 11), 
floating point divide 
(interrupt code 15). 
See Note 4. 

Specification interrupt 
(interrupt Code 6) 
occurs for boundary 
misalignment. Operation 
exception (interrupt 
code 1) occurs for oper­
ation interrupt. Other 
interrupts occur during 
boundary alignment 
adjustment or extended 
precision floating point 
simulation. They will be 
shown with this error 
code and the PSW portion 
of the message will 
identify the interrupt. 

Options 

Standard Corrective 
Action 

Result register set to 
the largest possible 
floating point number. 
The sign of the result 
register is not 
altered. 

User­
Suppl i ed 
Corrective 
Action 

User may 
alter D. 
(Note 3) 

The result register is User may 
set to zero. alter O. 

(Note 3) 

For floating point 
divide, where n/O and 
n=O, result register 
is set to 0; where 
n*O, result register 
set to largest 
possible floating 
point number. No 
standard fixup for 
other interrupts. 

No special corrective 
action other than 
correcting boundary 
misalignments. 

See Note 5. 

See Note 5. 

Figure 27. Corrective Action After Program Interrupt 

Notes to Figure 27: 

1. The variable types and meaning are as follows: 

Variable 
o 

I 

Type 
REAl*8 

INTEGER*4 

Meaning 
This variable contains the contents 

The variable contains the "exponent" as 
an integer value for the number in D. 
It may be used to determine the amount of 
the underflow or overflow. The value in I 
is not the true exponent, but what was 
left in the exponent field of a floating 
point number after the interrupt. 

2. Asynchronous Program interrupts are described in the 
appropriate principles of operation publiction, as listed in 
the Preface. 

3. The user exit routine may supply an alternate answer for the 
setting of the result register. This is accomplished by 
placing a value for 0 in the user-exit routine. Although the 
interrupt may be caused by a long or short floating-point 
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operation, the user-exit routine need not be concerned with 
this. The ~ser-exit routine should always set a REAl*16 
variable and the FORTRAN library will load the correct length 
data item depending upon the floating-point operation that 
caused the interrupt. 

4. For floating-point divide check, the contents of the result 
register is shown in theme~sage. 

5. The user-exit routine does not have the ability to change 
result registers after a fixed-point divide check. The 
boundary alignment adjustments are informative messages, and 
there is nothing to alter before execution continues. 
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SERVICE SUBROUTINES 

DVCHK SUBROUTINE 

The CALL DVCHK statement tests for a divide-check exception and 
returns a value indicating the existing condition. 

~ Syntax 

I CAlL DVCHK (i> 

j 
is an integer or real variable in the program unit. 

The values of i returned have the following meanings: 

Value 

1 
2 

Meaning 

The divide-check indicator is Qn. 
The divide-check indicator is off. 

DUMP/PDUMP SUBROUTINE 

The CALL DUMP/PDUMP statement dynamically dumps a specified area 
of storage. 

syntax 

CALL {DUMPlpDUMP} (gl,Ql,i1, .•. gn,Qn,in) 

!l and 12 

j 

are each a variable in the program unit. They indicate areas 
of storage to be dumped. 

Either a or b can repre5ent the upper or lower limit5 of the 
s.torage-area-: 

specifies the dump format to be used. 

The values that can be specified for i and their meanings are: 

Value 

1 
2 
3 
4 
5 
6 
7 
S 
9 

10 
11 

Format Requested 

Hexadecimal 
lOGICAUE4 
INTEGER*2 
INTEGER*4 
REAl*4 
REAUE8 
COMPlEX*S 
COMPlEX*16 
CHARACTER 
REAl*16 
COMPLEX*32 

When a CALL DUMP statement is executed, the area requested is 
dumped onto the system output data set and execution is 
terminated. 

When a CALL PDUMP statement is executed, the area requested is 
dumped onto the system output data set and execution continues. 
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CDUMP/CPDUMP SUBROUTINE 

EXIT SUBROUTINE" 

The CAll CDUMP/CPDUMP statement dynamically dumps a specified 
area of storage. 

r-=- Syntax 

I CALL {CDUMPICPDUMP} (s.1,.Q1, ... s.n,.Qn) 

J. and Jl 
are each a variable in the program unit. They indicate areas 
of storage to be dumped. 

Either s. or .Q can represent the upper or lower limits of the 
storage area. 

The dump is always produced in character format. 

The CAll EXIT statement terminates execution of the load module or 
phase ~nd returns control to the operating system. i= Syntax 

CALL EXIT 

CAll EXIT performs a function similar to that of the STOP 
statement, except that no operator message is produced. 

OPSYS SUBROUTINE (DOS ONLY) 

OVERFLW SUBROUTINE 

The CAll OPSYS statement loads the overlay feature, allowing the 
user to divide a program into a number of phases. 

r-=- Syntax 

I CALL OPSYS('lOAD','phasename') 

LOAD 
is required to be entered as shown. 

'phasename' 
specifies the name of the phase to be loaded. The phase must 
be in the core image library. 

the 'phasename' must be specified in eight alphameric characters. 
If fewer than eight characters are specified, the name should be 
left-adjusted within the field and padded on the right with 
blanks. Alternatively, the name of the phase may be specified as a 
variable or in an array. 

The CAll OVERFlW statement tests for exponent overflow or 
underflow, and returns a value indicating the existing condition. 

r-=- Syntax 

I CALL OVERFlW (i) 

j 
is an integer or real variable defined within this program 
unit. 
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The values of i returned have the following meanings: 

Value 

1 
2 
3 

Meaning 

Floating-point overflow occurred last. 
No overflow or underflow condition is current. 
Floating-point underflow occurred last. 

Note: The values for 1 and 3 indicate the last one to occur; if 
the same statement causes an overflow followed by an underflow the 
value returned is 3 (underflow occurred last). 
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APPENDIX E. EBCDIC AND ASCII CODES 

EBCDIC refers to IBM EBCDIC code point ordering for the 256 character set. 

ISO 8 bit refers to ISO 2022 code point ordering for the 256 character set. 

ASCII 7 bit refers to ANSI X3.4-1977 code point ordering for the 128 character set. 

ASCII 6 bit refers to ANSI X3.32-!973 code point ordering for the 64 character set. 

The column used for the lexical intrinsic functions is ASCII 7 bit. 

The blank character to be used to extend character strings for the intrinsic functions 
LGE, LGT, LLE, and LLT is the ASCII blank (HEX 20). 

Note 1: This position does not exist in ANSI X3.4-1977 for 7-bit code. 

Note 2: This position does not exist in ANSI X3.32-1973 for 6-bit code. 

Ordinal EBCDIC ISO ASCII 
HEX Position Graphi ,c Description 8 bit 7 bit 
Code for or for for 

ICHAR Control ICHAR ICHAR 

00 0 NUL Null 0 0 
01 1 SOH Start of heading 1 1 
02 2 STX Start of text 2 2 
03 3 ETX End of text 3 3 
04 4 SEL Select 156 Note 1 
05 5 HT Hori zontal Tab 9 9 
06 6 RNL Reguired new line 134 Note 1 
07 7 DEL Delete 127 127 
08 8 GE Graphic Escape 151 Note 1 
09 9 SPS Superscript 141 Note 1 

OA 10 RPT Repeat 142 Note 1 
OB 11 VT Vertical Tab 11 11 
OC 12 FF Form Feed 12 12 
00 13 CR Carriage Return 13 13 
OE 14 SO Shift out 14 14 
OF 15 SI Shift in 15 15 
10 16 OLE Data link escape 16 16 
11 17 DC1 Device control 1 17 17 
12 18 DC2 Device control 2 18 18 
13 19 De3 Device control 3 19 19 

14 20 RES Restore 157 Note 1 
ENP Enable presentation 

15 21 NL New line 133 Note 1 
acknowledgement 

16 22 BS Backspace 8 8 
17 23 POC Program-operator 135 Note 1 

communication 
18 24 CAN Cancel 24 24 
19 25 EM End of Medium 25 25 
lA 26 UBS Unit backspace 146 Note 1 
1B 27 CUI Customer use 1 143 Note 1 
1C 28 IFS Interchange file 28 28 

separator 
10 29 IGS Interchange group 29 29 

separator 

ASCII 
6 bit 
for 
ICHAR 

Note 2 
Note 2 
Note 2 
Note 2 
Note 2 
Note 2 
Note 2 
Note 2 
Note 2 
Note 2 

Note 2 
Note 2 
Note 2 
Note 2 
Note 2 
Note 2 
Note 2 
Note 2 
Note 2 
Note 2 

Note 2 

Note 2 

Note 2 
Note 2 

Note 2 
Note 2 
Note 2 
Note 2 
Note 2 

Note 2 
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Ordinal EBCDIC ISO ASCII ASCII 
HEX Position Graphic Description 8 bit 7 bit 6bit 
Code for or for for for 

ICHAR Control ICHAR ICHAR ICHAR 

1E 30 IRS Interchange record 30 30 Note 2 
separator 

1F 31 IUS Interchange unit 31 31 Note 2 
separator 

ITB Intermediate trans. 
block 

20 32 DS Digit select 128 Note 1 Note 2 
21 33 SOS Start of 129 Note 1 Note 2 

significance 
22 34 FS Field separator 130 Note 1 Note 2 
23 35 WUS Word underscore 131 Note 1 Note 2 
24 36 BYP Bypass 132 Note 1 Note 2 

INP Inhibit presentation 
25 37 LF Line feed 10 10 Note 2 
26 38 ETB End of trans. block 23 23 Note 2 
27 39 ESC Escape 27 27 Note 2 

28 40 Reserved 136 Note 1 Note 2 
29 41 Reserved 137 Note 1 Note 2 
2A 42 SM, SW Set mode, Switch 138 Note 1 Note 2 
2B 43 FMT Format 1"39 Note 1 Note 2 
2C 44 Reserved 140 Note 1 Note 2 
2D 45 ENQ Enquiry 5 5 Not~ 2 
2E 46 ACK Acknowledge 6 6 Note 2 
2F 47 BEL Bell 7 7 Note 2 
30 48 Reserved 144 Note 1 Note 2 
31 49 Reserved 145 Note 1 Note 2 

32 50 SYN Synchronous 22 22 Note 2 
33 51 IR Index 147 Note 1 Note 2 
34 52 PP Presentation position 148 Note 1 Note 2 
35 53 TRN Transparent 149 Note 1 Note 2 
36 54 NBS Numeric backspace 150 Note 1 Note 2 
37 55 EDT End of transmission 4 4 Note 2 
38 56 SBS Subscript 152 Note 1 Note 2 
39 57 IT Indent 153 Note 1 Note 2 
3A 58 R'FF Required 154 Note 1 Note 2 
3B 59 CU3 Customer use 3 155 Note 1 Note 2 

3C 60 DC4 Device code 4 20 20 Note 2 
3D 61 NAK Negative acknowledge 21 21 Note 2 
3E 62 Reserved 158 Note 1 Note 2 
3F 63 SUB Substitute 26 26 Note 2 
40 64 SP Space 32 32 0 
41 65 RSP Required space 160 Note 1 Note 2 
42 66 161 Note 1 Note 2 
43 67 162 Note 1 Note 2 
44 68 163 Note 1 Note 2 
45 69 164 Note 1 Note 2 

46 70 165 Note 1 Note 2 
47 71 166 Note 1 Note 2 
48 72 167 Note 1 Note 2 
49 73 168 Note 1 Note 2 
4A 74 ¢ Cent sign 91 91 59 
4B 75 . Period, decimal point 46 46 14 
4C 76 < less-than sign 60 60 28 
4D 77 ( Left parenthesis 40 40 8 
4E 78 + Plus sign 43 43 11 
4F 79 I Logical OR 33 33 1 
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Ordinal EBCDIC ISO ASCII ASCII 
HEX Position Graphic Description 8 bit 7 bit 6 bit 
Code for or for for for 

ICHAR Control ICHAR ICHAR ICHAR 

50 80 & Ampersand 38 38 6 
51 81 169 N.ote 1 Note 2 
52 82 170 Note 1 Note 2 
53 83 171 Note 1 Note 2 
54 84 172 Note 1 Note 2 
55 85 173 Note 1 Note 2 
56 86 174 Note 1 Note 2 
57 87 175 Note 1 Note 2 
58 88 176 Note 1 Note 2 
59 89 177 Note 1 Note 2 

SA 90 ! Exclamation point 93 93 61 
5B 91 $ Currency symbol 36 36 4 
5C 92 * Asterisk 42 42 10 
50 93 ) Right parenthesis 41 41 9 
5E 94 ; Semicolon 59 59 27 
SF 95 ... Logical NOT 94 94 62 
60 96 - Minus sign, Hyphen 45 45 13 
61 97 / Slash 47 47 15 
62 98 178 Note 1 Note 2 
63 99 179 Note 1 Note 2 

64 100 180 Note 1 Note 2 
65 101 181 Note 1 Note 2 
66 102 182 Note 1 Note 2 
67 103 183 Note 1 Note 2 
68 104 184 Note 1 Note 2 
69 105 185 Note 1 Note 2 
6A 106 I Vertical line 124 124 Note 2 
6B 107 , Comma 44 44 12 
6C 108 % Percent sign 37 37 5 
60 109 - Underscore 95 95 63 

6E 110 > Greater-than sign 62 62 30 
6F 111 ? Question ·mark 63 63 31 
70 112 186 Note 1 Note 2 
71 113 187 Note 1 Note 2 
72 114 188 Note 1 Note 2 
73 115 189 Note 1 Note 2 
74 116 190 Note 1 Note 2 
75 117 191 Note 1 Note 2 
76 118 192 Note 1 Note 2 
77 119 193 Note 1 Note 2 

78 120 194 Note 1 Note 2 
79 121 GRA Grave accent 96 96 Note 2 
7A 122 : Colon 5"8 58 26 
7B 123 # Number sign 35 35 3 
7C 124 0) At sign 64 64 32 
70 125 

, Prime, Apostrophe 39 39 7 
7E 126 = Equal sign 61 61 29 
7F 127 " Quotation marks 34 34 2 
80 128 195 Note 1 Note 2 
81 129 a Lower case a 97 97 Note 2 

82 130 b Lower case b 98 98 Note 2 
83 131 c Lower case c 99 99 Note 2 
84 132 d Lower case d 100 100 Note 2 
85 133 e Lower case e 101 101 Note· 2 
86 134 f Lower case f 102 102 Note 2 
87 135 g Lower case g 103 103 Note 2 
88 136 h Lower case h 104 104 Note 2 
89 137 i Lower case i 105 105 Note 2 
8A 138 196 Note 1 Note 2 
8B 139 197 Note 1 Note 2 
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Ordinal EBCDIC ISO ASCII ASCII 
HEX Position Graphic Description 8 bit 7 bit 6 bit 
Code for or for for for 

ICHAR Control ICHAR ICHAR ICHAR 

8C 140 198 Note 1 Note 2 
80 141 199 Note 1 Note 2 
8E 142 200 Note 1 Note 2 
8F 143 201 Note 1 Note 2 
90 144 202 Note 1 Note 2 
91 145 j Lower case j 106 106 Note 2 
92 146 k Lower case k 107 107 Note 2 
93 147 1 Lower case 1 108 108 Note 2 
94 148 m Lower case m 109 109 Note 2 
95 149 n Lower case n 110 110 Note 2 

96 150 0 Lower case 0 111 111 Note 2 
97 151 p Lower case p 112 112 Note 2 
98 152 q Lower case q 113 113 Note 2 
99 153 r Lower case r 114 114 Note 2 
9A 154 203 Note 1 Note 2 
9B 155 204 Note 1 Note 2 
9C 156 205 Note 1 Note 2 
90 157 206 Note 1 Note 2 
9E 158 207 Note 1 Note 2 
9F 159 208 Note 1 Note 2 

AO 160 209 Note 1 Note 2 
A1 161 TIL Tilde 126 126 Note 2 
A2 162 s Lower case s 115 115 Note 2 
A3 163 t Lower case t 116 116 Note 2 
A4 164 u Lower case u 117 117 Note 2 
AS 165 v Lower case v 118 118 Note 2 
A6 166 w lower case w 119 119 Note 2 
A7 167 x Lower case x 120 120 Note 2 
AS 16S y lower case y 121 121 Note 2 
A9 169 z Lower case z 122 122 Note 2 

AA 170 210 Note 1 Note 2 
AB 171 211 Note 1 Note 2· 
AC 172 212 Note 1 Note 2 
AD 173 213 Note 1 Note 2 
AE 174 214 Note 1 Note 2 
AF 175 215 Note 1 Note 2 
BO 176 216 Note 1 Note 2 
B1 177 217 Note 1 Note 2 
B2 178 218 Note 1 Note 2 
B3 179 219 Note 1 Note 2 

B4 180 220 Note 1 Note 2 
B5 181 221 Note 1 Note 2 
B6 182 222 Note 1 Note 2 
B7 183 223 Note 1 Note 2 
B8 184 224 Note 1 Note 2 
B9 185 225 Note 1 Note 2 
BA 186 226 Note 1 Note 2 
BB 187 227 Note 1 Note 2 
BC 188 228 Note 1 Note 2 
BO 189 229 Note 1 Note 2 

BE 190 230 Note 1 Note 2 
BF 191 231 Note 1 Note 2 
CO 192 { Opening brace 123 123 Note 2 
C1 193 A Upper case A 65 65 33 
C2 194 B Upper case B 66 66 34 
C3 195 C Upper case C 67 67 35 
C4 196 0 Upper case 0 68 68 36 
C5 197 E Upper case E 69 69 37 
C6 198 F Upper case F 70 70 38 
C7 199 G Upper case G 71 71 39 
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Ordinal EBCDIC ISO ASCII ASCII 
HEX Position Graphic Description 8 bit 7 bit 6 bi t 
Code for or for for for 

ICHAR Control ICHAR ICHAR ICHAR 

C8 200 H Upper case H 72 72 40 
C9 201 I Upper case I 73 73 41 
CA 202 232 Note 1 Note 2 
CB 203 233 Note 1 Note 2 
CC 204 234 Note 1 Note 2 
CD 205 235 Note 1 Note 2 
CE 206 236 Note 1 Note 2 
CF 207 237 Note 1 Note 2 
DO 208 } Closing brace 125 125 Note 2 
Dl 209 J Upper case J 74 74 42 

D2 210 K Upper case K 75 75 43 
D3 211 L Upper case L 76 76 44 
D4 212 M Upper case M 77 77 45 
D5 213 N Upper case N 78 78 46 
D6 214 0 Upper case 0 79 79 47 
D7 215 P Upper case P 80 80 48 
D8 216 Q Upper case Q 81 81 49 
D9 217 R Upper case R 82 82 50 
DA 218 238 Note 1 Note 2 
DB 219 239 Note 1 Note 2 

DC 220 240 Note 1 Note 2 
DD 221 241 Note 1 Note 2 
DE 222 242 Note 1 Note 2 
DF 223 243 Note 1 Note 2 
EO 224 , Reverse slant 92 92 60 
El 225 159 Note 1 Note 2 
E2 226 S Upper case S 83 83 51 
E3 227 T Upper case T 84 84 52 
E4 228 U Upper case U 85 85 53 
E5 229 V Upper case V 86 86 54 

E6 230 W Upper case W 87 87 55 
E7 231 X Upper case X 88 88 56 
E8 232 y Upper case Y 89 89 57 
E9 233 Z Upper case Z 90 90 58 
EA 234 244 Note 1 Note 2 
EB 235 245 Note 1 Note 2 
EC 236 246 Note 1 Note 2 
ED 237 247 Note 1 Note 2 
EE 238 248 Note 1 Note 2 
EF 239 249 Note 1 Note 2 

FO 240 0 Zero 48 48 16 
Fl 241 1 One 49 49 17 
F2 242 2 Two 50 50 18 
F3 243 3 Three 51 51 19 
F4 244 4 Four 52 52 20 
F5 245 5 Five 53 53 21 
F6 246 6 Six 54 54 22 
F7 247 7 Seven 55 55 23 
F8 248 8 Eight 56 56 24 
F9 249 9 Nine 57 57 25 

FA 250 I Long vertical mark 250 Note 1 Note 2 
FB 251 251 Note 1 Note 2 
FC 252 252 Note 1 Note 2 
FD 253 253 Note 1 Note 2 
FE 254 254 Note 1 Note 2 
FF 255 EO Eight ones 255 Note 1 Note 2 
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GLOSSARY 

This glossary includes definitions 
developed by the American National 
Standards Institute (ANSI) and the 
International Organization for 
Standarization (ISO). 

An aste~isk (*) to the left of a term 
indicates that the entire entry is 
reproduced from the American National 
Dictionary for Information Processing, 
copyright 1977 by the Computer and 
Business Equipment Manufacturers 
Association, copies of which may be 
purchased from the American National 
Standards Institute, 1430 Broadway, New 
York, New York 10018. 

An asterisk (*) to the right of an item 
number indicates an ANSI definition in an 
entry that also includes other 
definitions. 

The symbol "(ISO)" at the beginning of a 
definition indicates that it has been 
discussed and agreed upon at meetings of 
the International Organization for 
Standardization Technical Committee 
97/Subcommittee 1 (Data Processing 
Vocabulary), and has also been approved 
by ANSI and included in the American 
National Dictionary for Information 
Processing. 

alphabetic character. A character of the 
set A, B, C, ... ,Z. See also "letter." 

IBM EXTENSION 

In VS FORTRAN, the currency symbol ($) 
is considered an alphabetic character. 

END OF IBM EXTENSION --------~ 

alphameric. Pertaining to a character 
set that contains letters, digits, and 
other characters, such as punctuation 
marks. 

alphameric character set. A character 
set that contains both letters and digits 
and also contains control characters, 
special characters, and the space 
character. 

argument. A parameter passed between a 
calling program and a SUBROUTINE 
subprogram, a FUNCTION subprogram, or a 
statement function. 

arithmetic constant. A constant of type 
integer, real, double precision, or 
complex. 

arithmetic expression. One or more 
arithmetic operators and/or arithmetic 
primaries, the evaluation of which 
produces a numeric value. An arithmetic 
expression can be an unsigned arithmetic 

238 VS FORTRAN Language Reference 

constant, the name of an arithmetic 
constant, or a reference to an arithmetic 
variable, array element, or function 
reference, or a combination of such 
primaries formed by using arithmetic 
operators and parentheses. 

arithmetic operator. A symbol that 
directs VS FORTRAN to perform an 
arithmetic operation. The arithmetic 
operators are: 

+ addition 
subtraction * multiplication 

/ division 
** exponentiation. 

array. An ordered set of data items 
identified by a single name. 

array declarator. The part of a 
statement that describes an array used in 
a program unit. It indicates the name of 
the array, the number of dimensions it 
contains, and the size of each dimension. 
An array declarator may appear in a 
DIMENSION, COMMON, or explicit type 
statement. 

array element. A data item in an array, 
identified by the array name followed by 
a subscript indicating its position in 
the array. 

array name. The name of an ordered set of 
data items that make up an array. 

assignment statement. A statement that 
assigns a value to a variable or array 
element. It is made up of a variable or 
array element, followed by an equal sign 
(=), followed by an expression. The 
variable, array element, or expression 
can be character, logical, or arithmetic. 
When the assignment statement is 
executed, the expression to the right of 
the equal sign replaces the value of the 
variable or array element to the left. 

basic real constant. A string of decimal 
digits containing a decimal point, and 
expressing a real value. 

blank common. An unnamed common block. 

character constant. A string of one or 
more alphameric characters enclosed in 
apostrophes. The delimiting apostrophes 
are not part of the constant. 

character expression. An expression in 
the form of a single character constant, 
variable, array element, substring, 
function reference, or another 
expression enclosed in parentheses. A 
character expression is always of type 
character. 



character type. A data type that can 
consist of any alphameric characters; in 
storage, one byt~ is used for each 
character. 

common block. A storage area that may be 
referred to by a calling program and one 
or more subprograms. 

complex constant. An ordered pair of real 
or integer constants separated by a comma 
and enclosed in parentheses. The first 
real constant of the pair is the real 
part of the complex number; the second is 
the imaginary part. 

complex type. An approximation of the 
value of a complex number, consisting of 
an ordered pair of real data items 
separated by a comma and enclosed in 
parentheses. The first item represents 
the real part of the complex number; the 
second represents the imaginary part. 

connected file. A file that has been 
connected to a unit and defined by a 
FILEDEF command or by job control 
statements. 

constant. An unvarying quantity. The 
four classes of constants specify numbers 
(arithmetic), truth values (logical), 
character data (character), and 
hexadecimal data. 

control statement. Any of the statements 
used to alter the normal sequential 
execution of FORTRAN statements, or to 
terminate the execution of a FORTRAN 
program. FORTRAN control statements are 
any of the forms of the GO TO, IF, and DO 
statements, or the PAUSE, CONTINUE, and 
STOP statements. 

data. (1)* (ISO) A representation of 
facts or instructions in a form suitable 
for communication, interpretation, or 
processing by human or automatic means. 
(2) In FORTRAN, data includes constants, 
variables, arrays, and character 
substrings. 

data item. A constant, variable, array 
element, or character substring. 

data set. The major unit of data storage 
and retrieval consisting of data 
collected in one of several prescribed 
arrangements and described by control 
information to which the system has 
access. 

data set reference number. A constant or 
variable in an input or output statement 
that identifies a data set to be 
processed. 

data type. The properties and internal 
representation that characterize data 
and functions. The basic types are 
integer, real, complex, logical, double 
precision, and character. 

* digit. (ISO) A graphic character that 
represents an integer. For example, one 
of the characters 0 to 9. 

DO loop. A range of statements executed 
repetitively by a DO statement. See also 
"range of a DO." 

double precision. The standard name for 
real data of storage length 8. 

DO variable. A variable, specified in a 
DO statement, that is initialized or 
incremented prior to each execution of 
the statement or statements within a DC 
range. It is used to control the number 
of times the statements within the range 
are executed. See also "range of a DO." 

dummy argument. A variable within a 
subprogram or statement function 
definition with which actual ~rguments 
from the calling program or function 
reference are positionally associated. 
Dummy arguments are defined in a 
SUBROUTINE or FUNCTION statement, or in a 
statement function defin;+;nn 

executable program. A program that can be 
executed as a self-contained procedUre. 
It consists of a main program and, 
optionally, one or more subprograms or 
non-FORTRAN-defined external procedures, 
or both. 

executable statement. A statement that 
causes an action to be taken by the 
program; for example, to calculate, to 
test conditions, or to alter the flow of 
control. 

existing file. A file that has been 
defined by a FILEDEF command or by job 
control statements. 

expression. A notation that represents a 
value: a constant or a reference 
appearing alone, or combinations of 
constants and/or references with 
operators. An expression can be 
arithmetic, character, logical, or 
relational. 

external file. A set of related external 
records' treated as a unit; for example, 
in stock control, an external file would 
consist of a set of invoices. 

external function. A function defined 
outside the program unit that refers to 
it. 

external procedure. A SUBROUTINE or 
FUNCTION subprogram written in FORTRAN. 

fi Ie. A set of records. If the fi Ie is 
located in internal storage, it is an 
internal file; if it is on an 
input/output device, it is an external 
file. 

file definition statement. A statement 
that describes the characteristics of a 
file to a user program. For example, the 
OS/VS DD statement or DOS/VSE ASSGH 
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statement for batch processing, or the 
FIlEDEF command for eMS processing. 

file reference. A reference within a 
program to a file. It is specified by a 
unit identifier. 

formatted record. (1) A record, 
described in a FORMAT statement, that is 
transmitted, when necessary with data 
conversion, between internal storage and 
internal storage or to an external 
record. (2) Transmitted with 
list-directed READ or WRITE statements 
and an EXTERNAL statement. 

FORTRAN-supplied procedure. See 
"intrinsic function." 

function reference. A source progr~m 
reference to an intrinsic function, to an 
external function, or to a statement 
function. 

function subprogram. A subprogram 
invoked through a function reference, and 
headed by a FUNCTION statement. It 
returns a value to the calling program 
unit at the point of reference. 

IBM EXTENSION 

hexadecimal constant. A const~nt that 
is made up of the character Z followed 
by two or more hexadecimal digits. 

END OF IBM EXTENSION ___ ---I 

hierarchy of operations. The relative 
order used to evaluate expressions 
containing arithmetic, logical, or 
character operations. 

implied DO. An indexing specification, 
similar to a DO statement, causing 
repetition over a range of data elements. 
(The word DO is omitted, hence the term 
"implied".) 

integer constant. A string of decimal 
digits containing no decimal point and 
expressing a whole number. 

integer expression. An arithmetic 
expression whose values are of integer 
type. 

integer type. An arithmetic data type 
capable of expressing the value of an 
integer. It can have a positive, 
negative, or zero value It must not 
include a decimal point. 

internal file. A set of related internal 
records treated as a unit. 

intrinsic function. A function, supplied 
by VS FORTRAN, that performs mathematical 
or character operations. 

* I/O. Pertaining to either input or 
output, or both. 

I/O list. A list of variables in an input 
or output statement specifying which data 
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is to be read or which data is to be 
written. An output list may also contain 
a constant, an expression involving 
operators or function references, or an 
expression enclosed in parentheses. 

labeled common. See "named common." 

length specification. A source language 
specification of the number of bytes to 
be occupied by a variable or array 
element. 

letter. A symbol representing a unit of 
the alphabet. 

list-directed. An input/output 
specification that uses a data list 
instead of a FORMAT specification. 

logical constant. A constant that can 
have one of two values: true or false. 

logical expression. A combination of 
logical primaries and logical operators 
that can express the values true or 
false. 

logical operator. Any of the set of five 
operators .NOT. (negation), .AND. 
(connection: both), or .OR. (inclusion: 
either or both), .EQV. (equal), .NEQV. 
(not equal). 

logical primary. A primary that can have 
the value true or false. See also 
"primary." 

logical type. A data type that can have 
the value true or false for VS FORTRAN. 
See also "data type." 

looping. Repetitive execution of the 
same statement or statements. UsuallY 
controlled by a DO statement. 

main program. A program unit, required 
for execution, that can call other 
program units but cannot be called by 
them. 

name. A string of from one through six 
alphameric characters, the first of which 
must be alphabet;c. Used to identify a 
constant, a variable, an array, a 
function, a subroutine, or a common 
block. 

named common. A separate common block 
consisting of variables, arrays, and 
array declarators, and given a name. 

nested DO. A DO statement whose range is 
entirely contained within the range of 
another DO statement. 

nonexecutable statement. A statement 
that describes the characteristics of the 
program unit, of data, of editing 
information, or of statement functions, 
but does not cause an action to be taken 
by the program. 



nonexisting file. A file that has not 
been defined by a FILEDEF command or by 
job control statements. 

* numeric character. (ISO) Synonym for 
digit. 

numeric constant. A constant that 
expresses an integer, real, or complex 
number. 

preconnected file. A unit or file that 
was defined at installation time. 
However, a preconnected file does not 
exist for a program if the file is not 
defined by a FILEDEF command or by job 
control statements. 

predefined specification. The implied 
type and length specification of, a data 
item, based on the initial character of 
its name in the absence of any 
specification to the contrary. The 
initial characters I-N type data items as 
integer; the initial characters A-H, O-Z, 
and $ type data items as real. No other 
data types are predefined. For VS 
FORTRAN, the length for both types is 4 
bytes. 

primary. An irreducible unit of data; a 
single constant, variable, array 
element, function reference, or 
expression enclosed in parentheses. 

procedure. A sequenced set of statements 
that may be used at one or more points in 
one or more computer programs, and that 
usually is given one or more input 
parameters and returns one or more output 
parameters. A procedure consists of 
subroutines, function subprograms, and 
intrinsic functions. 

procedure subprogram. A function or 
subroutine subprogram. 

program unit. A sequence of statements 
constituting a main program or 
subprogram. 

range of a DO. Those statements that 
physically follow a DO statement, up to 
and including the statement specified by 
the DO statement as being the last to be 
executed; also called a "DO loop." 

real constant. A string of decimal digits 
that expresses a real number. A real 
constant must contain either a decimal 
point or a decimal exponent and may 
contain both. 

real type. An arithmetic data type, 
capable of approxi mat i ng the value of a 
real number. It can have a positive, 
negative, or zero value. 

record. A collection of related items of 
data treated as a un it. 

relational expression. An expression 
that consists of an arithmetic 
~xpression, followed by a relational 
operator, followed by another arithmetic 

expression or a character expression, 
followed by a relational operator, 
followed by another character 
expression. The result is a value that is 
true or false. 

relational operator. Any of the set of 
operators: 

.GT. greater than 

.GE. greater than or equal to 

. LT. less than 

.LE. less than or equal to 
.EQ. equal to 
.NE. not equal to 

scale factor. A specification in a FORMAT 
statement that changes the location of 
the decimal point in a real number (and, 
on input, if there is no exponent, the 
magnitude of the number). 

specification statement. One of the set 
of statements that provides the compiler 
with information about the data used in 
the source program. In addition, the 
statement supplies the information 
required to allocate data storage. 

specification subprogram. A subprogram 
headed by a BLOCK DATA statement and used 
to initialize variables in named common 
blocks. 

statement. The basic unit of a FORTRAN 
program, that specifies an action to be 
performed, or the nature and 
characteristics of the data to be 
processed, or information about the 
program itself. Statements fall into two 
broad classes: executable and 
nonexecutable. 

statement function. A name, followed by a 
list of dummy arguments, that is equated 
to an arithmetic, logical, or character 
expression. In the remainder of the 
program the name can be used as a 
substitute for the expression. 

statement function definition. A 
statement that defines a statement 
function. Its form is a name, followed by 
a list of dummy arguments, followed by an 
equal sign (=), followed by an arithmetic 
or logical expression. 

statement function reference. A 
reference in an arithmetic, logical, or 
character expression to the name of a 
previously defined statement function. 

statement label. See "statement 
number." 

statem~nt numbe~. A number of from one 
through five decimal digits that is used 
to identify a statement. Statement 
numbers can be used to transfer control, 
to define the range of a DO, or to refer 
to a FORMAT statement. 

subprogram. A program unit that is 
invoked by another program unit in the 
same program. In FORTRAN, a subprogram 
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has a FUNCTION, SUBROUTINE, or BLOCK DATA 
statement as its first statement. 

subroutine subprogram. A subprogram 
whose first statement is a SUBROUTINE 
statement. It optionally returns one or 
more parameters to the calling program 
unit. 

* subscript. (1) (ISO) A symbol that is 
associated with the name of a set to 
identify a particular subset or element. 

(2) A subscript quantity or set of 
subscript quantities, enclosed in 
parentheses and used with an array name 
to identify a particular array element. 

subscript quantity. A component of a 
subscript: an integer constant, an 
integer variable, or an expression 
evaluated as an integer constant. 

IBM EXTENSION 

In VS FORTRAN, a subscript quantity may 
also be a real constant, variable, or 
expression. 

END OF IBM EXTENSION 

type declaration. The explicit 
specification of the type of a constant, 
variable, array, or function by use of an 
explicit type specification statement. 

unformatted record. A record that is 
transmitted unchanged between internal 
storage and an external record. 
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unit. A means of referring to a file in 
order to use input/output statments. A 
unit can be connected or not connected to 
a file. If connected, it refers to a 
file. The connection is symmetric: that 
is, if a unit is connected to a file, the 
file is connected to the unit. 

unit identifier. The number that 
specifies an external unit. 

1. An integer expression whose value 
must be zero or positive. For VS 
FORTRAN, this integer value of length 
4 must correspond to a DD name, a 
FILEDEF name, or an ASSGN name. 

2. An asterisk (*) that corresponds on 
input to FT005001 and on output to 
FT0060Ql. 

3. The name of a character array, 
character array element, or 
character substring for an internal 
file. 

variable. (1) * A quantity that can 
assume any of a given set of values. 

(2) A data item, identified by a name, 
that is not a named constant, array, or 
array element, and that can assume 
different values at different times 
during program execution. 



special Characters 

(period) 8 
(ellipsis) 2 

+ (plus sign) 8 
$ (currency symbol) 8 

* (asterisk) 8 
WRITE statement 192 
(minus sign or hyphen) 

/ ( slash) 8 
(comma) 8 

) (parentheses) 8 
(colon) 8 

[ ] (brackets) 2 , (apostrophe) 8 
= (equal sign) 8 
" (quotation mark) 6, 8 

A format code 99 
ACCESS= 

7, 8 

INQUIRE by file name 124 
INQUIRE by unit number 127 
OPEN statement 132 

actual argument 22 
in a function subprogram 111 
in a subroutine subprogram 171 
in an ENTRY statement 79 

alphabetic character 7 
See a I so letter 
definition 238 

alphabetic primary 
See primary 

alphameric character set 7 
definition 238 

alphameric, definition 238 
alternate return specifier 80 
alternative paths of execution 115 
ANS FORTRAN features 205-211 
ANSI definitions 238 
apostrophe 8 
argument 

actual 79, 171 
definition 238 
dummy 79, 172 

arithmetic assignment statement 47 
conversion rules (complex) 49 
conversion rules (integer or 
real) 48 

valid statements 51-52 
arithmetic constant 

See also digit 
complex 15 
definition 238 
integer 11 
primary 26 
real 13 

arithmetic expression 25 
definition 238 
rules for constructing 26 
type and length of (complex) 31 
type and length of (inteter) 29 
type and length of (real) 30 

use of parentheses in 28 
arithmetic IF statement 115 
arithmeticoperation 27 

addition 26, 27 
division 26, 27 
evaluation of functions 27 
exponentiation 26, 27 
first operand is complex 28 
first operand is integer 28 
first operand is real 28 
multiplication 26, 27 
subtraction 26, 27 
unary minus 26 
unary plus 26 

arithmetic operator 26 
definition 238 
operations involving 37 

array 
actual argument 22 
definition 238 
dimension bounds 22 
DIMENSION statement 70 
dimensions of 70 
dummy argument 23 
size and type declaration 22, 23 
subscripts 21 

array declarator 
definition 22, 238 

array element 20 
definition 238 
invalid 22 
valid 21 

array name 
definition 238 
DIMENSION statement 70 
READ statement 145 
WRITE statement 180 

ASCII codes 233-237 
assign a name to a constant 136 
assign a name to a main program 139 
assign a number to a variable 46 
ASSIGN statement 46 
assigned GO TO statement 113 
assignment statement 47 

arithmetic 47 
ASSIGN statement 46 
character 52 
definition 238 
logical 52 

associate actual with dummy argument 58 
asterisk 8 

READ statement 148 
WRITE statement 192 

asynchronous READ statement 141 
asynchronous WRITE statement 177 
AT statement 53 

in debug packet 67, 68 

BACKSPACE statement 54 
invalid statements 54 
valid statements 54 

basic real constant 13 
definition 238 

begin debug packet 53 
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blank 8 
format code 103 
FORMAT statement 102 
INQUIRE by file name 125 
INQUIRE by unit number 127 

blank common 62 
and named common 62 
definition 62, 238 

BLANK= 
INQUIRE by fi Ie name 125 
INQUIRE by unit number 127 
OPEN statement 132 

BLOCK DATA statement 56 
block data subprogram 43 
block IF statement 115 

ELSE 117 
ELSE IF 117 
END IF 116 

BN format code 102 
bypass statements 64 
BZ format code 103 

CALL CDUMP/PCDUMP statement 231 
CAll DUMP/PDUMP statement 230 
CAll DVCHK statement 230 
CAll ERRMON statement 212 
CAll ERRSAV statement 213 
CAll ERRSET statement 214 
CALL ERRSTR statement 216 
CALL ERRTRA statement 216 
CAll EXIT statement 231 
CALL OPSYS statement 231 
CALL OVERFLW statement 231 
CALL statement 58 
CDUMP/PCDUMP subroutine 231 
character array element 

READ statement 144 
WRITE statement 179 

character array name 
READ statement 145 
WRITE statement 180 

character assignment statement 52 
character constant 16 

definition 16, 238 
READ statement 144 
valid 17 
WRITE statement 179 

character constant transmission 100 
character data transmission 99 
character expression 33 

definition 238 
READ statement 145 
use of parentheses in 33 
WRITE statement 180 

character functions 201 
character manipulation routines 204 
character operator 33 

operations involving 37 
character skipping 100 
character substring 24 

reference 24 
variable 24 

character type 79, 120 
definition 238 

CHARACTER type statement 82 
character variable 

storage length 19 
substr;ng 24 

CLOSE statement 59 
examples 60 

244 VS FORTRAN Language Reference 

colon 8 
colon format code 103, 104 
comma 8 
comments 

fixed-form 5, 61 
free-form 6, 61 

common black 56 
definition 239 

COMMON statement 62 
compiler-directed statement 43 

EJECT 73 
INCLUDE 122 

compiler, executing on 1 
complex constant 15 

definition 15, 239 
invalid 16 
valid 15 

complex data requirements 89 
complex type 82, 120 

definition 239 
COMPLEX type statement 82 
complex variable 

storage length 19 
computed GO TO statement 114 
COND= 

WAIT statement 174 
connect a file to unit 132 
connected file 124 

definition 239 
formatted READ--direct access 146 
formatted READ--sequential 
access 149 

formatted WRITE--sequential 
access 184 

READ with list-directed I/O 159 
READ with NAMELIST 160 
unformatted READ--direct access 151 
unformatted READ--sequential 
access 154 

unformatted WRITE--direct access 186 
WRITE with list-directed I/O 193 
WRITE with NAMELIST 195 

constant 11 
arithmetic 11 
assi gn a name to 136 
character 16 
complex 15 
definition 239 
hexadecimal 17 
Hollerith 17 
integer 11 
logical 16 
real 13 

continuation line 
fixed-form 5 
free-form 7 

continue a DO loop 64 
CONTINUE statement 64 
continued line 7 

free-form 7 
control statement 41 

assigned GO TO 113 
CALL 58 
computed GO TO 114 
CONTINUE 64 
definition 239 
DO 72 
END statement 74 
GO TO 113 
IF 115 
PAUSE 137 
RETURN 162 
STOP 170 
unconditional GO TO 114 

conversion rules 48 



corrective action 
after error 221 
after mathematical subroutine 
error 223-227 

after program interrupt 229 
create a file 132 
create a preconnected file 132 
currency symbol 8 

IMPLICIT statement 120 

D format code 93 
data 11 

definition 239 
data item, definition 239 
data set 

reference number, definition 239 
data set, definition 239 
DATA statement 42, 65 

character data in 65 
implied DO in 66 

data transfer 101 
data type, definition 239 
debug a program 67 
debug packet 68 
DEBUG statement 42, 67 

AT statement 53, 68 
DISPLAY statement 68, 71 
END DEBUG statement 68, 75 
examples 69 
TRACE OFF statement 68, 173 
TRACE ON statement 68, 173 

decimal point in format codes 90 
default options 220 
define values of 

array elements 65, 82 
arrays 65, 82 
substrings 65 
variables 65, 82 

definitions 238, 242 
digit 8 

definition 239 
dimension bound, lower 22 

DIMENSION statement 70 
explicit statement 83 

dimension bound, upper 22 
DIMENSION statement 70 
explicit statement 83 

DIMENSION statement 70 
direct access files 133 
direct access input/output 127 

INQUIRE statement 124, 126 
direct access READ statement 

formatted 144 
unformatted 151 

direct access WRITE statement 
formatted 179 
unformatted 186 

DIRECT= 
INQUIRE by file name 124 
INQUIRE by unit number 126 

disconnect an external file 59 
display data in NAMELIST format 71 
DISPLAY statement 71 

in debug packet 68 
DO 1 i st 65 
DO loop 68, 72 

See also range of a DO 
definition 239 

DO statement 72 
DO vari able 

definition 239 
implied 66 

double precision 19 
constant 15 
data editing 93 
definition 239 
storage length 19 
type 82, 120 

DOUBLE PRECISION type statement 82 
DP ass; gn 50 
DP extend 50 
DP float 50 
dummy argument 23, 111 

definition 239 
in a function subprogram 111 
in a subroutine subprogram 172 
in an ENTRY statement 79 

dummy procedure name 109 
DUMP/PDUMP subroutine 230 
DVCHK subroutine 230 

E format code 93 
EBCDIC codes 233, 237 
editing double precision data 93 
editing integer data 92 
editing real data 93, 94 
EJECT statement 73 
ELSE IF statement 117 
ELSE statement 117 
end a program 74 
END DEBUG statement 75 

in debug packet 68 
END IF statement 116 
END statement 74 

in a function subprogram 74 
in a subroutine subprogram 74 

END= 
READ statement 148 

ENDFILE statement 76 
invalid 76 
valid 76 

ENTRY statement 78 
actual arguments in 79 
valid 79 

equal sign 8 
EQUIVALENCE statement 81 

valid 81 
ERR= 

BACKSPACE statement 54 
CLOSE statement 59 
ENDFILE statement 76 
INQUIRE by file name 123 
INQUIRE by unit number 126 
OPEN statement 132 
READ statement 145 
REWIND statement 164 
WRITE statement 180 

ERRMON subroutine 212 
error detected 126 
error handling subroutines 212-232 
error, corrective action after 221 
ERRSAV subroutine 213 
ERRSET subroutine 214 
ERRSTR subroutine 216 
ERRTRA subroutine 216 
evaluate actual argument 58 
examples of numeric format codes 96 
executable program 9 

definition 4, 239 
executable statement 19 
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definition 4, 239 
execute a set of statements 72 
execution-time cautions 199 
execution-time library 1 
EXIST= 

INQUIRE by file name 124 
INQUIRE by unit number 126 

existence of unit 126 
existing file 

definition 239 
INQUIRE statement 123 
OPEN statement 132 

EXIT subroutine 231 
explicit type statement 82 

CHARACTER type 82 
COMPLEX type 82 
DOUBLE PRECISION type 82 
INTEGER type 82 
LOGICAL type 82 
REAL type 82 
valid 85 

exponential routines· 202 
expression 25 

arithmetic 25 
character 33 
definition 239 
evaluation of 25 
examples 26 
logical 35, 37, 38 
relational 34 
type of primary in 26 

extended error handling 
subroutines 212, 232 

extensions, IBM, documentation of 3 
external 133 

function name 78 
function, definition 239 
I/O unit connected to 133 
I/O unit not connected to 133 
procedure, definition 4, 239 

external file 76, 133 
definition 239 
sequential 76 

EXTERNAL statement 86 
actual argument 86 
valid 86 

external unit 124 

F format code 92 
file 

definition 239 
definition statement, definition 239 
reference, definition 240 

file connected to a unit 124 
FILE= 

INQUIRE by file name 123 
OPEN statement 132 

first character of record 89 
fix 50 
fixed-form source statement 

comments 5, 61 
continuation line 5 
example of 6 
identification 6 
initial line 5 
statement number 5, 169 

flagger, source language 197-198 
float 50 
FMT= 

READ statement 144 
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WRITE statement 179 
FORM= 

INQUIRE by file name 124 
INQUIRE by unit number 127 
OPEN statement ·133 

format codes 
begin data transmission (T) 101 
blanks, interpretation of (BN) 102 
blanks, interpretation of (BZ) 103 
character constant transmission 

(H) 100 
character data transmission (A) 99 
character skipping (X) 100 
colon 103, 104 
double precision data editing (Q) 93 
format specification reading 104 
general rules 89 
group format specification 101 
hexadecimal data transmission (Z) 96 
integer data editing (I) 92 
list-directed 105 
logical variable transmission (L) 99 
numeric 96 
plus character control (S, SP, 

SS) 102 
real data editing (0, E) 93 
real data editing (F) 92 
real data editing (G) 94 
scale factor specification (P) 94 
slash 103 

format identifier 179 
READ statement 144 
WRITE statement 179 

format notation 2 
blanks 2 
ellipsis 2 
example 2 
general form 2 
lowercase letters and words 2 
special characters 2 
square brackets 2 
underlined words 2 

FORMAT statement 87 
A code 99 
BN code 102 
BZ code 103 
colon code 103, 104 
D code 93 
E code 93 
examples 96 
F code 92 
format specification reading 104 
forms of 91 
G code 94 
general rules for conversion 89 
group format specification 101 
H code 100 
I code 92 
L code 99 
list-directed formatting 105 
numeric code 96 
P code 94 
Q code 93 
S code 102 
slash code 103 
SP code 102 
S5 code 102 
T code 101 
X code 100 
Z code 96 

formatted input/output 
INQUIRE statement 124, 126 

formatted PRINT 138 
formatted READ statement 

with direct access 144 



with sequential access 148 
formatted record 89 

definition 240 
INQUIRE statement 124 
OPEN statement 133 

formatted WRITE statement 
with direct access 179 
with sequential access 183 

FORMATTED= 
INQUIRE by file name 124 
INQUIRE by unit number 126 

forms of a FORMAT statement 91 
FORTRAN-supplied procedure 10, 201-204 

See also intrinsic function 
keywords 10 

free-form source statement 
comments 6, 61 
continuation line 7 
continued line 7 
example of 7 
initial line 6 
maximum length 7 
minus sign 7 
statement number 6, 169 

function 
reference, definition 240 
subprogram, definition 240 

function reference 25 
statement function statement 167 

FUNCTION statement 109 
function subprogram 43 

actual arguments 111 
definition 240 
dummy arguments 111 
END statement 74 
ENTRY statement 78 
naming 43 
RETURN statement 162 

G format code 94 
generic names 129 
glossary 238-242 
GO TO statement 113 

assigned 113 
computed 114 
unconditional 114 

group format nesting 90 
group format specification 101 

H format code 100 
hexadecimal constant 17 

definition 17, 240 
valid 17 

hexadecimal data transmission 96 
hierarchy of operations 

arithm.etic 27 
arithmetic operators 37 
character operators 37 
definition 240 

Hollerith constant 17 
definition 17 
valid 17 

hyperbolic function routines 202 

I format code 92 
I/O 

definition 240 
list-directed READ statement 158 
list-directed WRITE 192 
list, definition 240 

I/O list omitted from READ or WRITE 89 
IBM extensions, documentation of 3 
IBM FORTRAN features 205-211 
ID= 

READ statement 141 
WAIT statement 174 
WRITE statement 177 

identification 6 
fixed-form 6 

identifva function subprogram 109 
identify statements 169 
identify user-supplied subprogram 86 
IF block 116 
IF statement 115 

arithmetic 115 
block 115 
logical 118 

IF-level 115 
IMPLICIT type statement 120 
i mpl i ed DO 

definition 240 
statement 66 

INCLUDE statement 122 
information about file 123 
INIT 

DEBUG statement 67 
initial line 5, 6 

fixed-form 5 
free-form 6 

input data, NAMELIST statement 130 
input/output statement 42 

BACKSPACE 54 
CLOSE 59 
ENDFILE 76 
FORMAT 87 
INQUIRE 123 
OPEN 132 
PRINT 138 
READ 140 
REWIND 164 
WAIT 174 
WRITE 176 

input/output unit 133 
connected to external file 133 
not connected to external file 133 

INQUIRE statement 123 
by file name 123 
by unit number 125 

insert statements 122 
integer constant 11 

definition 11, 240 
invalid 12 
subscripts and substrings 81 
valid 12 

integer data editing 92 
integer expression 26 

definition 240 
subscripts and substrings 81 

integer type 82, 120 
definition 240 

INTEGER type statement 82 
integer variable 

READ statement 144 
storage length 19 
WRITE statement 179 
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internal data conversion routines 204 
internal file 190 

definition 240 
READ statement 155 
WRITE statement 190 

intrinsic function 128, 201-204 
definition 4, 240 

INTRINSIC statement 128 
invalid VS FORTRAN programs 3 
IOSTAT= 

BACKSPACE statement 54 
CLOSE statement 59 
ENDFILE statement 76 
INQUIRE by file name 123 
INQUIRE by unit number 126 
OPEN statement 133 
READ statement 145 
REWIND statement 164 
WRITE statement 180 

ISO definitions 238 

keywords 10 

L format code 99 
label ed common 

See named common 
LANGLVL(66) features 211 
LANGlVl(77) features 205 
language syntax 5 
leading blanks 90 
length specification 120 

definition 240 
letter 8 

definition 240 
library 1 
list-directed 105 

definition 240 
list-directed formatting 105 
list-directed I/O 

READ statement with 158 
WRITE statement with 192 

list-directed PRINT 138 
logarithmic routines 202 
logical assignment statement 52 
logical constant 16 

definition 16, 240 
logical expression 

definition 240 
invalid 37 
order of computations in 37 
use of parentheses in 38 
valid 36 

logical IF statement 118 
logical operation 40 

type and length of the result 40 
logical operator 35 

AND 36 
definition 240 
EQV 36 
examples 36 
invalid 36 
NEQV 36 
NOT 36 
OR 36 
valid 36 
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logical primary 
See primary 

logical type 82, 120 
LOGICAL type statement 82 

primary, definition 240 
type, definition 240 

logical variable 
storage length 19 
transmission 99 

logical variable transmission 99 
looping 68 

definition 240 
lower dimension bound 22 

DIMENSION statement 70 
explicit statement 83 

main program 
assi gn a name to 139 
definition 4, 240 
PROGRAM statement 139 

main program statement (PROGRAM) 42 
mathematical functions 201 
mathematical subroutine errors 223-227 
maximum size records 89 
maximum statement length 

free-form 7 
minus sign 8 

name 8 
a block of data 56 
a variable 62 
an array 62, 70 
definition 8, 240 
elements of a program 8 
generic 129 
in a CALL statement 78 
in a function reference 78 
specific 129 

name of fi Ie 123, 124 
name of un it 126 
NAME= 

INQUIRE by file name 124 
INQUIRE by unit number 126 

named common 62 
and blank common 62 
definition 62, 240 

NAMED= 
INQUIRE by file name 124 
INQUIRE by unit number 126 

NAMELIST 
READ statement with 160 
WRITE statement with 195 

NAMELIST statement 130 
input data 130 
output data 131 

names in READ and WRITE statements 130 
names of constants 90 
nested DO 72 

definition 240 
nesting of group formats 90 
new file 132 
NEXTREC= 

INQUIRE by file name 125 
INQUIRE by unit number 127 

nonexecutable statement 



definition 4~ 240 
nonexisting file 

definition 240 
OPEN statement 135 

null 125~ 127 
NUM= 

WAIT statement 174 
number of last record 125 1 127 
number of statement 123, 169 
NUMBER= 

INQUIRE by file name 124 
INQUIRE by unit number 127 

numeric character 
See arithmetic constant 

numeric constant 11 
definition 241 

numeric data format codes 90 
numeric format code 96 

examples 96 

old fi Ie 132 
OPEN statement 132 
OPENED= 

INQUIRE by file name 124 
INQUIRE by unit number 126 

OPSYS subroutine 231 
option 

default 215~ 220 
in DEBUG statement 61 

option table default values 220 
option table entry 218 
order of computation 37 

in logical expressions 37 
order of statements 44 
output data, NAMELIST statement 131 
OVERFLW subroutine 231 

P format code 94 
PARAMETER statement 136 
PAUSE statement 137 
period 8 
plus character control 102 
plus sign 8 
position an external file 164 
preconnected file 

definition 4, 241 
formatted READ--direct access 146 
formatted READ--sequential 
access 149 

formatted WRITE--sequential 
access 184 

READ with list-directed I/O 159 
READ with NAMELIST 160 
unformatted READ--direct access 151 
unformatted READ--sequential 
access 154 

unformatted WRITE--direct access 186 
WRITE with list-directed I/O 193 
WRITE with NAMELIST 195 

predefined specification 20 
definition 241 

preserving a minus sign 
free-form 7 

primary 26 
definition 241 

logical 35 
PRINT statement 138 
procedure 

BLOCK DATA 43 
definition 4~ 241 
dummy 78, 80, 109 

procedure subprogram 43 
definition 241 

program interrupt 229 
PROGRAM statement 42, 139 
program unit 

definition 4, 241 
order of statements in 44 

Q format code 93 
QP extend 50 
QP float 50 
quotation mark 8 

range of a DO 
definition 241 

range of an i mpl i ed DO 66 
READ statement 140 

asynchronous 141 
formatted with direct access 144 
formatted with sequential access 148 
forms of 140 
unformatted with direct access 151 
unformatted with sequential 
access 153 

with internal files 155 
with list-directed I/O 158 
with NAMELIST 160 

READ statement with internal files 155 
READ statement with list-directed 

I/O 158 
READ statement with NAMELIST 160 
READ statement--asynchronous 141 
READ statement--formatted with direct 
access 144 

READ statement--formatted with 
sequential access 148 

READ statement--unformatted with direct 
access 151 

READ statement--unformatted with 
sequential access 153 

reading format specifications 104 
real assign 50 
real constant 13 

definition 13, 241 
invalid 14 
valid 14 

real data editing 93, 94 
real data of length 8 

See double precision 
real data transmi ssi on 92 
real type 82, 120 

definition 241 
REAL type statement 82 
real variable, storage length 19 
REAL*8 

See double precision 
REC= 

READ statement 145 
WRITE statement 180 
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REeL= 
INQUIRE by file name 125 
INQUIRE by unit number 127 
OPEN statement 133 

record 87 
definition 241 

record length 125, 127, 133 
record, number of last 125, 127 
relational expression 34 

definition 241 
invalid 35 
length of 34 
valid 35 

relational oP9rator 34 
definition 241 
equal to 34 
greater than 34 
greater than or equal to 34 
less than 34 
less than or equal to 34 
not equal to 34 

replace value of expression 47 
reposition a file 54 
required order of statements 44 
retain definition status 166 
return control to calling program 162 
RETURN statement 162 

in a function subprogram 162 
in a subroutine subprogram 162 

REWIND statement 164 
rules for data conversion 89 

S format code 102 
SAVE statement 166 
scale factor 

definition 241 
specification 94 

scratch a file 132 
sequential access input/output 127 

INQUIRE statement 124, 126 
sequential access READ statement 

formatted 148 
unformatted 153 

sequential access WRITE statement 
formatted 183 
unformatted 188 

SEQUENTIAL= 
IN~UIRE by file name 124 
INQUIRE by unit number 126 

service subroutines 230 
share storage 62, 81 
skipping characters 100 
slash 8 
slash format code 103 
source language flagger 197, 198 
source language statement 

fixed-form 5 
free-form 6, 7 

source statement characters 7 
digit 8 
letter 8 
special characters 8 

SP format code 102 
special characters 

parentheses 8 
specific names 129 
specification statement 42 

CHARACTER type 82 
COf\1MON 62 
COMPLEX type 82 
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definition 241 
DIMENSION 70 
DOUBLE PRECISION type 82 
EQUIVALENCE 81 
explicit type 82 
EXTERNAL 86 
IMPLICIT type 120 
INTEGER type 82 
INTRINSIC 128 
LOGICAL type 82 
NAMELIST 130 
PARAMETER 136 
REAL type 82 
SAVE 166 

specification subprogram 
definition 241 

SS format code 102 
start a new page 73 
start display 173 
statement 

definition 241 
descriptions 41-196 
function definition, definition 241 
function reference, definition 241 
function, definition 241 
number, definition 241 
number, fixed-form 5, 169 
number, free-form 6, 169 
READ s~atement 144 
WRITE statement 179 

statement function 
statement 167 

statement label 
See statement number 

statement number 10 
ASSIGN statement 46 
fixed-form 5, 169 
free-form 6, 169 

STATUS= 
CLOSE statement 59 
OPEN statement 132 

stop a program 74 
stop display 173 
STOP statement 170 
SUBCHK 

DEBUG statement 67 
subprogram 

definition 4, 241 
RETURN statement 162 
SAVE statement 166 
statement function statement 167 

subprogram statement 
BLOCK DATA 43, 56 
ENTRY 78 
FUNCTION 43, 109 
statement function 167 
SUBROUTINE 43, 171 

SUBROUTINE statement 171 
subroutine subprogram 43 

actual arguments 171 
definition 242 
dummy arguments 172 
END statement 74 
ENTRY statement 78 
naming 43 
RETURN statement 162 

subscript 21 
definition 242 
in DATA statement 65 
quantity, definition 242 

substring 24 
expression 24 
in DATA statement 65 

SUB TRACE 
DEBUG statement 67 



symbo 11 c name 
See name 

syntax 5 

T format code 101 
terminate a program 74 
terminate execution 170 
terminate the last debug packet 75 
test values 72 
TRACE 

DEBUG statement 67 
TRACE OFF statement 173 

in debug packet 68 
TRACE ON statement 173 

in debug packet 68 
transfer control 

to statement number 113 
to subroutine subprogram 58 

transmission 
character constants 100 
character data 99 
hexadecimal data 96 
logicai variables 99 

trigonometric routinas 202 
type declaration 

by explicit type statement 20 
by IMPLICIT statament 20 
definition 242 
of an array 22 
predefined 20 

type specification 120 

unary minus 26, 27 
unary plus 26, 27 
unconditional GO TO statement 114 
unformatted input/output 

INQUIRE statement 124, 126 
unformatted READ statement 

with direct access 151 
with sequential access 153 

unformatted record 
definition 242 
INQUIRE statement 124 
OPEN statement 133 

unformatted WRITE statement 
with direct access 186 
with sequential access 188 

UNFORMATTED: 
INQUIRE by file name 124 
INQUIRE by unit number 126 

unit 
connected 126 
connected to external file 133 
DEBUG statement 67 
definition 242 
identifier, definition 242 
INQUIRE statement 126 
not connected to external file 133 
number 126, 132 
OPEN statement 132 

UNIT= 
BACKSPACE statement 54 
CLOSE statement 59 

ENDFILE statement 76 
INQUIRE by unit number 126 
OPEN statement 132 
READ statement 141 
REWIND statement 164 
WAIT statement 174 
WRITE statement 177 

unknown file 132 
upper dimension bound 22 

DIMENSION statement 70 
explicit statement 83 

valid VS FORTRAN programs 3 
variable 18 

character 24 
definition 242 
types and I engths of 18 

vari able names 
invalid 18 
valid 18 

VS FORTRAN statements 41-196 

WAIT statement 174 
write an end-of-file record 76 
WRITE statement 176 

asynchronous 171 
formatted with direct access 179 
forms of 176 
unformatted with direct access 186 
unformatted with sequential 
access 188 

with internal files 190 
with list-directed I/O 192 
with NAMELIST 195 

WRITE statement with internal files 190 
WRITE statement with list-directed 

I/O 192 
WRITE statement with NAMELIST 195 
WRITE statement--asynchronous 177 
WRITE statement--formatted with direct 
access 179 

WRITE statement--formatted with 
sequential access 183 

WRITE statement--unformatted with direct 
access 186 

WRITE statement--unformatted with 
sequential aCCess 188 

X format code 100 

Z format code 96 
zero 125, 127 
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