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I. INTRODUCTION 

This document contains detailed descriptions and source 
listings of the programs which reside in the partioned data 
set B5LLIB. These programs provide certain basic functions 
which the BSL programmer will find useful when testing his 
programs under 05/360. 

The BSL programmer uses these functions by invoking them in 
a BSL CALL statement. The library programs he requEsts are 
automatically included in the object program during the 
linkage editing process, when the user employs the cataloged 
procedure BSLALG. (If the user does not employ BSLALG, he 
should provide the LINKAGE EDITOR with a SYSLIB DD card for 
the BSLLIB when he linkage edits his program.) 

The facilities provided by these library programs should not 
be regarded as part of the BSL language. rhe output of the 
BSL compiler is independent of any particular operating 
environment, but the library programs will function only 
under Operating System/360. They are provided as a 
convenience for BSL users who work under OS/360, but their 
use is purely optional, since they are invoked only by means 
of the BSL CALL statement. The user is at liberty to use 
other means to obtain the same services, such as macros 
within GENERATE statements. 
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II. ~SL OBJECT TIME IN~UT/OUTPUT 

1. Function 

This program employs the OS/360 QSAM access method to 
provide basic input/output services. The user requests 
these services by invoking the module using the entry 
name associated with the function he desires, i.e. 
(READ, PRINT, PUNCH, CLOSE). 

2. Entrl points and functions 

There are four entry points to the module which perform 
the following functions: 

A. READ 

This entry point will cause a logical record to be 
read into the area which the user passed as an 
argument. Data is read from the data set with the 
DD name BSLIN. The user may specify DCB 
parameters for RECFM, LRECL, BLKSIZE, and BUFNO on 
the DD card for BSL~N. Values needed for these 
parameters are set using the following defaults: 

RECFM=F, LRECL=80, BLKSIZE=80, BUFNO=3. 

These default values will cause an 80 byte record 
to be read into the area specified by the user. 
When using the catalogued procedure BSLALG, the 
user should use the DDNAME GO.BSLIN to refer to 
this dat·a set. 

rhis entry point will cause a logical record to be 
written out from the area which the user passed as 
an argument. Data is written out on the data set 
with the DD name BSLOUT. The user may specify DCB 
parameters for RECFM, LRECL, BLKSIZE, and BUFNO on 
the DD card for BSLOUT. Values needed for these 
parameters are set using the following defaults. 

RECFM=FA, LRECL=121, BLKSIZE=12l, BUFNO=3. 

Thoese default values will cause a 121 character 
record to be written out with the assumption that 

IBM Confidential October 27, 1967 
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3. 

the first character is an ASA carriage control 
character. When the user employs the catalogued 
procedure BSLALG, he need not supply this DD 
statement. Note: the default values for aSLOUT 
will be used. 

C. PUNCH 

This entry point will cause a logical record to be 
written out from the area which the user passed as 
an argument. Data is written out on the data set 
with the OD name BSLPUNCH. The user may specify 
DCB parameters for RECFM, LRECL, BLKSIZE, and 
BUFNO on the DO card for BSLPUNCH. Values needed 
for these parameters are set using the following 
defaults: 

RECFM=F, LRECL=80, BLKSIZE=80, BUFNO=3. 

These default values will cause an 80 byte record 
to be written out from the area which the user 
passed as an argument. When the user employes the 
catalogued procedure BSLALG, he need not supply 
this DO statement. Note: the default values for 
BSLPUNCH will be used. 

D. CLOSE ---
This entry point will close the data set with the 
DD name BSLOUT. 

Error conditions BSL Time ---Inpu!:/OutQut 

This module detects a number of erroneous conditions. 
When such conditions are detected, the following 
actions are taken: 

A. An error code is set in the variable EOF. This 
code can be interrogated in the users pro~ram by 
accessing EOF, (a variable which he has declared 
FIXED (3l) NONLOCAL). 

B. A diagnostic message is written on BSLOUT. If 
this data set cannot be opened, the message is 
displayed on the system console. Control is 
re~urned to the caller. 

IBi"1 Confidential October 27, 1967 
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The following table summarizes the actions taken by the 
module: 

~9ndition 
End of file 
on BSLIN 
No DD statemerit 
for BSLIN 

No DD state-
ments for BSLIN 
and BSLOUT ___ 
I/O error on 
BSLIN 

I/O error on 
BSLIN and no 
DD for BSLOUT 
No DD state-
ment for 
BSLPUNCH 
No DD state-
ments for 
BSLPUNCH and 
BSLOUT --I/O. error on 
BSLPUNCH 

----------I/O. error on 
BSLPUNCH and no 
DD for BSLo.UT 
No DD statement 
for BSLOUT 
I/O. error on 
BSLo.UT 

-----------

IBM Confidential 

ECF 

~-
1. 

E; 

1. 

Value 
1 

2 

.-----------------~~~--------None. 

--Message on-SSLOUT.-------------­
No DO statement for BSLIN. It 

__ -+_·_~ot~~opened_. ______________ _ 
8 

4 

3 

Message on console. 
No DD statement for BSLOUT and 
BSLIN. Th~~not be opene~ 
Message on BSLOUT. 
Error on BSLIN. Data is not 
transmitted. 

--Message on Console. ------------
No DO statement for BSLOUT and 
error on BSLIN. 

~--
Message on BSLOUT. 
No DD statement for BSLPUNCH. 

______ -+ ___ c_a~n~not h~open_e_d~. __ _ 
2 Message on Console. 

No DD statement for BSLOUT and 
BSLPUNCH. They cannot be opened. 

---.-2 -----Message on BSLo.U~-------"4--
Error on BSLPUNCH. Data is not 

~.-

9 
____ -+ __ tr~smitte~ ________________ __ 

-6 Message on Console. 
No DD statement for BSLOUT and 

__ ~~on BSLPUNCH. _____________ _ 
4 Message on Console. 

_No D~statemenLfor BSLCUT. __ __ 
2 o Message on BSLOUT. 

Error on BSLOUT. Data is not 
"--.-

__ transmitte~ _________________ __ 

October 27, 1967 
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4. Sample use of BSL I/O 

This program will reproduce 
starting at the top of 
between each card. 

10 cards and list them 
a page, with a blank line 

REPRO: PROC; 
DCL OUTLINE CHAR (121) ; /*OUTPUT LINE*/ 
DCL INCARD CHAR (80) BASED (ADDR (OUTLINE) +It; 
/*INPUT CARD IMAGE */ 
DCL PUNCHOUT CHAR(80~ BASED (ADDR (OUTLINEt+1) ; 
/* PUNCH IMAGE */ 
/* NOTICE THAT INCARD AND PUNCHOUT ARE OVERLAYED */ 
/* ON OUTLINE */ 

OUTLINE = 'I'; /* SET CARRIAGE CONTROL TO PAGE */ 
/* AND BLANK BUFFER */ 

TIME = 1; 
DO 1=1 TO 10 BY 1; 
IF TIME "':':4 =1 THEN OUTLINE (1) =' 0'; /* SET CARRIAGE */ 
/* CONTROL TO SKIP A LINE */ 
ELSE TIME=2; 

CALL READ (INCARD) ; /* READ A CARD */ 
DCL EOF FIXED(31) NONLOCAL; 

IF EOF=l6 THEN RETURN; 
/* TEST FOR I/O ERROR ON BSLIN */ 
CALL PRINT (OUTLINE) ; /*PRINT A LINE */ 
IF EOF = 20 THEN RETURN; 

/* TEST FOR I/O ERROR ON BSLOUT */ 
CALL PUNCH (PUNCHOUT); 
IF EOF=24 THEN RETURN; 

/* TEST FOR I/O ERROR ON BSLPUNCH */ 
END; 

END REPRO; 

IBM Confidential October 27, 1967 
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0001 READ:PROC(PARMl); 
0002 1* ENTRY POINT TO READ A CARD*I 

DCL(R3 REG(3),Rl REG(l),RO REG(O),V REG(4) )PTR(31); 
** W05 ** POSSIBLE CONFLICT IN USE OF REGISTER 
** W05 ** POSSIBLE CONFLICT fN USE OF REGISTER 

0003 DCL(Pl REG(6),P2 REG(1),MREG(5)) PTR(3l); 
0004 DCL EOF FIXED(3l) LOCAL EXTERNAL; 
0005 DCL (CARDIN,LINOUT,CRDOUT)CHAR(92) NONlOCAL INTERNAL; 
0006 DCL(01,02,03) LABEL NONLOCAL INTERNAL; 
0007 DCL OFLAGS BIT(8) BASED(Pl); 
0008 RESTRICT(3,4,5,6,1); 
0009 M=2; 
0010 Pl=ADDR(CARDIN)+48; 
0011 P2=ADDR(Ol); 1* POINT TO ARG LIST TO OPEN BSLIN*I 
0012 GO TO COMMON; 
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0013 PRINT:ENTRY(PARMl); 
Q014 1* ENTRY TO PRINT A lINE*1 

M=4; 
0015 Pl=ADDR{lINOUTI+48; 
0016 P2=ADDR(031;I*POINT TO ARG LIST TO OPEN BSLOUT*I 
0017 GO TO COMMON; 
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0018 PUNCH:ENTRV(PARMl); 
0019 1* ENTRV Te PUNCH A CARO*I 

Pl=AOOR(CROOUT)+48; 
0020 M=3; 
0021 P2=ADDR(02);I*PQINT TQ ARG LIST TO OPEN BSlPUNCH*1 
0022 GO TO CC~MON; 
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0023 
0024 

()025 
0026 
0027 
0028 
0029 
0031 
00~2 

0033 
OO~5 

0036 
0037 

BSL OBJECT TIME 1/0 RCUTINE 

CLOSE:ENTRY; 
1* ENTRY TO CLOSE BSlO~T*1 
GEN(ClOSE (LINOUT»); 1* CLOSE PRINT FILE*I 

RETURN; 
CCMMON:EOF=O; 

SW ITCH=O; 
V=t.1; 

IF M=4 THEN PRS=4; 
ELSE PPS=O; 

1* SET PRINT SWITCH FOR OPEN EXIT*I 
R3=ADOR(PARMl); 

Ll: IF OFLAGS(4)=11'R THEN GO TO QUT1; 
Rl=P2; 1* SET UP OPEN*I 

GEN(SVC 19);I*ISSUE (PEN SVC*I 
DCl MESS CHAR(121) INIT('lNO 00 STATfMEt\,)T FOR BSL 

OPENED'); 
C038 "TEST:IF OFLAGS(4)=10'B THEN IF V=4 THEN GU Te NOoDI; 
0041 ELS~ GO TO FAR6; 
0042 OUll: IF SwITC~=l THEN GO TC BACK4; 
0044 RO=R3; 
0045 EQROUT:Rl=PI-4A; 1* PCINT TO oCB*1 

IT CAI\JNOT BE 

O(l46 
0047 

GEN(L 15,4e(0,1)); 1* POI~T TC 1/0 qOUTINE*1 

0(148 
0.049 
00')0 
C0'52 
0(1'33 

GEN(BALR 14,15); 
R~TURN; 1* GO BACK TO CALLER*I 

BACK4: EOF=V; 1* SfT PETURN C00[*1 
IF V=2 THfN OC; 

MESS(25:2Q)=' It\,) 
Xl:RO=ADDR(MESS) ; 

GO TO ERROUT; 
n(l~~ ENO; 
fO".t IF V=3 THEN DC; 

';I*SfT UP MFSSAGF*I 
I*FQR BSLIN ~ISSING DO*} 

00~A MESS(25:29)='PU~CH'; 

OO~9 1* SET UP MESSAGE FeR ~ISSING UO FnR RSL PUNC~*I 

GC TO Xl; 
UOrQ ENO; 

p AGt: 12 

n0hl Del 5VMfSS CHAR(121) JNIT('lEKk~R eN PSL CATA IS ~GT TRANSMITT 

f'f)t2 
en/-4 

OOe') 
('Oft 

WJt:1 
OOrP 
0(\10 
f'O 7 1 
0012 
n('\7"l 

()(l7~ 

r;l:'" f­
GC77 

1--0' ); 
IF V=2(1 THEi"I DO; 

SY~FSS(14:18)='nUT ';I*SYNCHRQNGUS FRROR*( 
X2:RO=ADDR(SVMESS); 1* ON 8$kOUT*1 

Gr: Tn FR.ROUT; 
END; 

IF V=16 THE!\' !)r; I*SVr\'CHRflll(JIJ'S ERROR eN BSLIN*I 
SYMt:<;<:;t14:1 P )='IN ,; 

r;n Tr X2; 
END: 

I~ V=24 THE~ OO;I*SYNCHRCNCUS ~RROR IN BSLPUNC~*I 

SY"1~<;S( 14:1R)-='PllNCH': 
Gn TO X2: 
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0078 

00;9 
0080 
0081 
0083 
0084 
0085 
0086 
0088 
0089 
0090 
0091 
0093 
0094 
(l095 
C096 
00"18 
cb"1"1 
0100 
0101 
0102 

BSl OBJECT TIME 1/0 ROUTINE 

BAD 

1* ROUTINE TO WRITE ON CONSOLE*I 
ERR5: EOF=V*4; 

.DCL BAD LABEL NONLeCAl INTERNAL; 

NOo01: 
GEN; 

DCl BADN CHAR(34t BASED(ADDR(BAD)+361; 
IF V=2 THEN 00; I*NO DO FOR BSLOUT AND IN*I 

BADN='ANO BSlIN. THEY CANNOT BE OPENED'. 
GO TO BAD; 
END; 

IF V=3 THEN 00;1* NO 00 BSlOUT AND PUNCH*I 
BADN='AND BSlPUNCH.THEV CANNOT BE 
GO TO BAD; 
END; 

IF V=16 THEN DO; 
BAoN='AND ERROR ON BSlIN'; 
GO TO BAD; 
END; 

IF V~24 THEN DO; 

BAoN=' '; 

BADN='AND ERROR ON BSlPUNCH'; 
GO TO BAD; 
END; 

wTO 'NO 00 STATE~ENT FOR BSlOUT 

$ENOGEN 
0103 RETURN; 
0104 ABEND: EOF=l; 
0105 RETURN; 1* SET END OF FILE ON BSlIN*1 
0106 REAoERR: V=16; 
010; GO TO XXX; 
0108 PRNTERR: V=20; 
0109 GO TO XXX; 
0110 PNCHERR: V=24; 
0111 GO TO XXX; 
0112 ERR6: IF S~ITCH=O THEN DO; 
0114 XXX: SWITCH=1; 
0115 P1=ADOR(LINOUT)+48; 
0116 P2=AODR(03); 
0117 PRS=4; .. 
0118 1* SET PRINT SWITCH FOR OPEN fXIT*1 

011"1 
0120 
0121 
0122 
0123 
0124 

GO TO Ll; 
END; 

ELSE DO; 
swnCH=O 
GO TO ERRS; 

END; 

OPENED'; 

GEN; 
CARDIN DCB 

lINOUT DCB 

'CRDOUT DCB 

DSORG=PS,MACRF=(GM),DDNA~E=BSlIN,BFTEK=S,BFAlN=F, 
EODAD=ABENo,E~lST=OPERR,SYNAD=REAPERR,EROPT=ACC 
DSORG=PS,MACRF=(PM),OONA~E=BSlOUT,BFTEK=S,BFAlN=F, 
EXlST=OPERR,SYNAD=PRNTERR,EROPT=ACC 
DSORG=PS,MACRF=(PM),DONAME=BSlPUNCH,BFTEK=S,BFAlN=F, 
EXlST=OPERR,SVNAD=PNCHERR,EROPT=ACC 

01 OPEN 
02 OPEN 

(CARDIN, (INPUT,REREAD) ) ,MF=l 
(CRDOUT,(OUTPUT,REREAD»,MF=l 

PAGE 13 
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03 OPEN (lINOUT,(OUTPUT,REREAD)),MFTl 
OS OF 

OPERR. DC 1x'85' 
DC Al3(CEXITJ 

SENDGEN 
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0125 

0126 
0127 
{)128 
0129 
0130 

0131 
0133 
0134 
0135 

0138 
0139 
{)140 
0141 
0143 
0145 
0146 
(;147 
0148 
(;14C; 
0150 
01'51 
0152 
0153 
015it 
01'35 
057 

Cl5P 
0159 
016e 
0161 
0162 
016:3 
01cit 
()165 
0166 
0167 
nlte; 
0170 
el71 

BSl OBJECT TIME 1/0 RCuTINE 

1* THIS PROCEDURE SUPPLIES DCB PARAMETERS WHEN THEY ARE NOT 
SUPPLIED BY THE CAllER*1 

OEXIT:PROC; 
OCl OCBRECFM BIT(8) BASEO(Rl+36); 

DCl OCBBUFNO PTR(S) BASEO(Rl+20); 
DCl OCBBLKSI FIXEO(15) eASEO(Rl+62); 
DCl OCBlRECl FIXEO(15) BASEO(Rl+82); 

OCl 1 POOlO FIXEO(3U, 
2 VBUFNO FIXEO(ISt, 
2 VlRECl FIXEO(lS); 

IF OCBRECFM(1:2)='od'B THEN DO; 
OCBRECFM='lOI11111'B&OCBRECFM; 
DCBRECF~='10000000'8IDCBRECFM; 

1* RECF~ IS SET TO FIXEO*I 
IF PRS=4 THEN DO; 

1* IF PRINT FILE THEN MAKE IT HAVE ASA CNTRl CHAR*I 
DCBRECFM='11111101'B&OCBRECFM; 
DC~RECFM='OCOOOI00'BIDCBRECFM; 

END; 
END; 

IF OCBBLKSI=O THEN 00;1* IS BlKSIZE SET*I 
IF PRS=4 THEN DO; 
DCBFllKSI=121; 
DCBLQ.ECl=121; 
VlRECl=121 ; 
RO=1l21; 

EI\:D; 
ELSE DO; 
CCRBLKSI=80i 
DC8LP.ECl=80; 
VlRECL=80; 

END; 
IF DCBBUFNO=O THEN ce; 

1* CHECK Tn SEE IF BUFNO IS SPfCIFIEQ*1 
CCBF.lUFf\JO=3; 
vBUFNO=~; 

END; 
FLSE DC; 
VBUFf,JO=CCBBUFNOi 

PO=POOLD; 
GEN(GETPOOL (1),(C»; 

RETURt\I; 

END; 

I*O~TAIN SPACE FeR BUFFERS*I 

END; 
IF DCBLRECL=O THEN CCBLRECl=nCqBLKSI; 
RETURN; 
Ft\lD; 
END; 

PAGE 15 
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f")CL'O IN 

104 

43 

79 

80 

'5 

23 

12 

5 

128 

127 

129 

1?6 

4 

78 

41 

-.q 

BSL OBJECT TIME I/C RCUTINE PAGE 16 

NAME 

ABEND 

BACK4 

BAD 

BA[)N 

CARDIN 

CLOSE 

Ccr~MON 

CRDCUT 

DC~BLKSI 

DCBBUFNO 

CCBLRfCL 

r:(RI<ECFM 

ERROLT 

ERR" 

FRR6 

L f"JrUT 

Ll 

ATTRIBUTE AND CROSS REFERENCE TABLE 

STATIC, LOCAL, LABEL, INTERNAL 
104 

STATIC, LOCAL, LABEL, INTERNAL 
43,.49 

STATIC, NONLOCAL 1 LABEL, INTERNAL 
80, 84, 89, 94, 99 

BASED, CHARACTER(34), INTERNAL, BCUNDARY(BYTF,l) 
B3, 88, 93, 9A, 101 

STATIC, ~ONLCCAL, CHARACTER(92), INTERNAL, BCUNDARY(BYTE,l) 
10 

STATIC, NONLOCAL, ENTRY, EXTER~AL 

23 

STATIC, LOCAL, LABEL, INTERNAL 
12, 11, 22, 26 

STATIC, NONLCCAL, CHARACTER(92), INTERNAL, BOUNDARY(BYTE,I) 
IS 

BASED, I-IXED(l'5I, I~TERNAL, BCUNDARY(HIoJORD,l) 
141, 145, 151, 168 

BASED, PC:INHR(A), I NHRr-.JAL, BCUNDARY(BYTE, 1) 

1~5, 157, 161 

BASED. FIXED(l51, INTFRNAL, BCUI\DARY(HwORD,ll 
146, 152, 167, 168 

BASED, PIT(p), INTERNAL, FlfJUNCARY(BYTE,l) 
131, 133, 133, 113, 134, 134, 134, 137, 137, 137, 138, 138, 138 

STATIC, LOCAL, FIXED(31), FXTFRI\AL, BCUNDARY(WOkO,11 
26, 4<;, 78, 104 

STATIC, LOCAL, lAPEL, II\TFKNAL 
45, 54, f,6 

STATIC, LOCAL. lAbEL, INTFKNAL 
78, 122 

STATIC, lOCAL, LABEL, INTER~Al 

41, 112 

STATIC, r.ONlCCAl, CHlIRACTF-Q.(C)2), If>"TER\jAl, BCUf\'DARY(BYTE,lI 
15, 115 

STATIC, l8CAl. LABEL, I~TEKNAl 
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DCL • 0 IN 

3 

37 

40 

125 

7 

38 

34 

6 

6 

110 

130 

p. 

lOR 

'30 

18 

BSL OBJECT TIME I/O RCUTIN~ PAGE 17 

NAME 

M 

MESS 

NODD1 

(lEX IT 

OFLAGS 

OTEST 

OUTI 

[1 

03 

PAR~l 

PNC HERR 

POOLO 

PR. I NT 

PRNTERR 

PRS 

PUNCH 

ATTRIBUTE AND CROSS REFERENCE TABLE 
33, 118 

REGISTER(5), PGINTER(31), INTERNAL, BCUNOARY(wORO,1) 
<;l, 14, 20, 28, 29 

STATIC, LOCAL, CHARACTER(121), INTERNAL, BOUNCARY(BYTE,1) 
52, 53, 58 

STATIC, LOCAL, LABEL, INTER~AL 
4C, 101 

STATIC, LOCAL, ENTRY, INfERNAL 
125 

BASfD, RIf(8), INTERNAL, BOUNOARV(BYTE,l) 
33, 38 

STATIC, LOCAL, LABEL, INTERNAL 
38 

STATIC, LOCAL, LABEL, INTERNAL 
34, 42 

STATIC, NONl(lCAL, lAaEL, I~TERNAl 

11 

STATIC, NONLOCAl, LABEL, INTERNAL 
21 

STATIC, NONLOCAl, LAPFL, INTERNAL 
16, 116 

PARAMFTER, fIXED(31), INTER~AL, POUNDAkY(WORO,11 
13, 18, 32 

STATIC, LOCAL, LABEL, INTERNAL 
110 

STRUCTURE, STArIC, LOCAL, FIXED(~l), INTERNAL, POUNOARY(WORD,l) 
163 

STATIC, NONlOCAL, ENTRY, EXTERNAL 
13 

STATIC, lOCAL, LABEL, INTERNAL 
lCB 

STATIC, LOCAL, FIXED(31), INTER~AL, BCUNDARY(WORD,I) 
30, 31, 117, 135, 143 

STATIC, NONLeCAL, ENTRY, EXTERNAL 
18 



BSlI7 SEPT67 

I)CL'D IN 
3 

3 

1 

106 

2 

2 

2 

27 

61 

2 

1":10 

130 

107 

53 

65 

SSL OBJECT TIME lID ROUTINE 

NAME 
PI 

P2 

READ 

READf.RR 

RO 

Rl 

R3 

SwITCH 

5V~FSS 

v 

ATTRIBUTE AND CR05S REFERENCE TABLE 
REGISTER(6), PCINTER(31), INTERNAL, BCUNDARY(WORC,l) 
1, 10, 15, 19, 45, 115 

REGISTER(7), peINTER(31), INTERNAL, A(UNDARV(WORD,l) 
11, 16, 21, 35, 116 

STATIC, NONLeCAL, ENTRV, EXTERNAL 
1 

STATIC, LOCAL, LABEL, INTERNAL 
lC6 

REGISTER(O), POINTER(3l), INTERNAL, BCUNOARV(WORO,l) 
44, 53, 65, 148, 163 

REGISTER(1), PCINTER(31), INTERNAL, B(UNDARV(WORD,l) 
35, 45, 126, 127, 12F1, 129 

REGISTERl~), PCI~TER(31l, INTERNAL, B(UNOARV(WORD,ll 
32, 44 

STATIC, LOCAL, FIXED(31), INTERNAL, B(UNDARVlWORD,l) 
27, 42, 112, 114, 121 

STATIC, LOCAL, CHARACTER(12l), INTERNAL, BOUNDARV(BVTE,l) 
64, 65, 70, 75 

REGISTER(41, PCINTER(31), INTERNAL, B(UNDARY(WPRD,l) 

PAGE 18 

28, 3<;, 49, 50, 56, 62, 68, 73, 78., Rl, R6, ql, 06, 106, 108, 110 

VP-UFI\IO 

VlPECl 

XXX 

)(2 

IN POOL[\, FIXED(!5), INTERNAL, BCUNDARY(HWQRG,l) 
15P, 161 

IN POOLO, FIXEC(15), INTERNAL, BOUNDARYlHWrRD,l) 
147, 153 

STATIC, leCAl, lABEL, I~TER~AL 

1e7, 10Q, Ill, 114 

STATIC, LeCAL, lABEL, INTE~NAL 
5~, 5 <; 

STATIC, LeCAl, lAeEL, INTEK~AL 

(:5, 71, 76 

*** PROC. REAC ~AD 002 ERROKS 
*** THE FQLLOWING STATE~ENT(S) HAD ERRC~S 

0002,0002 
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1. Function 

This BSL program allows the user to obtain ·snap shot 
dumps· of his BSL program in anyone of three formats. 
The module employs the PRINr entry point in the BSL 
object time I/O routine to produce its output. 

2. How to use PDUMP 

The user invokes the PDUMP program passing it a series 
of arguments. These arguments are grouped into triples 
and are used as follows: 

A. rhe first argument is a one character value 
indicates the output format required. 
allowable formats are: 

which 
rhe 

__ ~YPE COQ§_S _____________ _ 

CODE~ __ ~r~y~p~E FORMAr 
• A' hexadecImal Astring ofcharactersmadeup~-­

--------Charact1er 
string 

digits 0-9 and A-F 

Astringof-character-ones-andzeros 
surrounded by quotes and followed by 
the letter B. 

A~tring~~OCDI~ch~~~rss~~­
rounded by ~uotes. 

B. rhe second argument is the name of the b~L 
variable to be displayed. 

c. rhe third argument is a full word ~uantity which 
contains the length of the item to be displayed: 

Length = length in bits for a oit string 
length in characters for a character 
string 
length in bytes f~r a heKadecimai item 

IBM Confidential October ~7, 19b7 
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D. 

E. 

page 20 

rhe final argument to the PDUMP pr~~ram must be 
the character •••• rhis character in~icates the 
end of the list of items to be dumped. (The PDUMP 
program accepts yariabl~ le!19,th ~8umen~ :.!:.ists .• ) 

rhe maximum number of arguments allowe~ in a C~LL 
statement is 25. However, the user may pass the 
PDUMP program a greater number by buil~ing his own 
argument list (see the BSL User's Guide). 

The PDUMP program will skip to a new pa~e each time it 
is invoked (called) and produce a new pa~e with the 
heading ,PDUMP REQUESTED'. As each item is displayed 
it will: 

A. Have its starting location displayed on a pew line 
as follows: 

'LOCATION XXXXXXX CONTAINS' 

B. Its value will start on a ne~ line and continue 
over as many lines as is re~uired to display it. 

The PDUMP program detects three possible error 
conditions. When these conditions are encountered, a 
message is written on BSLour and control is returned to 
the calling pro~ram (note that any remainin~ aL3uments 
are ignored) • 

_______ §rror2!es§~~nd._£3!:!se§. _________________ . _________ _ 

{\tJESSAGE 
'ILLEGAL rYPE SPECIFICATION 

NO DUMP PRODUCED' 

'ILLEGAL ADDRESS OR 
LENGTH SPECIFICArION' 

IBLv'{ Confidential 

CAUSE 
A type coje other than 'A', 
'B', or 'C', has been en­
countered (check to see if 
you have omitted the end of 
list character '.'t. 

The len~th of the item to be 
dumped was not contained in a 
full word quantity or an ille­
gal address was passed to PDUM~ 
(the argument list is incorrect) 

October '27, 1967 
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5. Sample Use 0f_PDUM~ 

X:PROCi 
DCL A CHAR(5) INIT ('FRANK'~, B FIXED (l5t 
INITIAL (3) , C FIXED (31) INITIAL (1St ; 
DCL B1 (8t BIT (8t, INIT «8) • 00000000' Bt ; 

L3=64; 

Page 21 

CALL PDU MP ( • C· , A,S, • A' , B, 2, • A' , C, 4 , • B' , B l, L3, •• • t ; 

END Xi 

I Bl'-l Conf idential October 27, i967 
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0001 
(l002 
()003 
0004 
0005 
()006 
0007 
()ooa 
()OOg 

COlO 
()Ol1 

BSL DYNAMIC DUMP RCUTIME 

PDUMP:PROCEDURE; 
DCL Rl PTR(32) REG(l); 

DCl RSAVE PTR(32); 
RSAVE=Rl; 

DCl XXAPICA FIXED(31); 
DCl RDUM FIXED(31); 
DCL BOOC CHAR(l), BOOB 

$FNDGEN 

DCl T2 PTR(8); 
GEN; 
ST 2,RDUM 
CNOP 2,4 
LA 1,*+12 
AALR 1,1 
DC A'OOOOII11' 
DC AL3(ERR) 
DC B'01111111' 
DC B'llll1111' 
SVC 14 

RES T R I (T ( 2 ) ; 
GEN; 

BAlR 
SRL 
'5T 
STC 
l 

2,0 
2,24 
1,XXAPICA 
2,XXAPICA 
2,RDUM 

$ENDGEN 

pn(s) ; 

0012 RELEA5E(2); 
0013 nCL 1 ARG CTL(RSAVF), 

(2PT, I*T~PE*I 

2 PA, I*ADDRESS*I 
2 PL) PTR(31); I*LENGTH IN AITS DR tiVTES*1 

uO 14 DCL BUF CHAR ( 121) ; 
Cal 5 0 C L( Q 1 , C 2 , Q 3 , P 5 , P 4 ) P T R « 31) , T RAN ( 16 ) C H A R (U I N IT I AL ( '0' , ' l' , 

0016 

0017 
<'OIR 
\)019 
(l0:?0 
('021 
0022 
C023 
0024 
0025 
0026 
(1027 
~029 

()030 
0031 
(.1032 
0033 
0034 
(;035 

'2','3','4','5','6','7','8','9','A','b','C','D','E','F'I; 
DCL B~TECON CTL('l) PTR(8),TVPE CTL(Q:?) CHA~(l),LEN CTL(Q3) 
FIXFD(3U; 

DCL AOUMP AIT(32),L90 LABEL; 
BUF=' '; 1* CLEAR BUFFER*I 
NARG=l; I*SET ARGUMENT COUNT *1 
LI~ECT=O; I*LIN~ COUNT S~T TO 7ERO*1 
Sl=1; I*PDUMP INITIALIZE SWITCH *1 

RUF(l:!)='l': 1* SET UP PUT PAGE*I 
~UF«2:16)='PDUMP REQUESTFD'; 

CALL PRINT(BUF); 
Q2=PT; 1* PCINT TO TVPE*I 

LINECT=LINECT+l; 1* BUMP LINF cnUNT*1 
LSTART:IF TVPE='*' T~EN GO TO EPI;I* FNO OF LIST*I 

ADUMP=PA; I*POINT TO ADDRFSS Tr CO~V~RT *1 
Ql=ADDR(ADUMP); 
BUF=' '; 
P5=ADDR(L90); 
GO Tn L6; 1* CHECK PAGf STATUS*I 

L90: AUF(2:27)='LCCATION CONTAINS': 
K=ll: 

PAGE 22 
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0036 
0037 
0038 
0039 
0040 
0041 
0043 
0045 
(l047 
0048 
0049 
0050 
0052 
{)053 
0054 
0055 
0057 
0058 
(J059 
{)060 
(;061 
0062 
0063 
0064 
{)065 
0067 
0069 
0070 
0071 
0073 
(J074 
u075 
0076 
0077 
0078 
0079 
0080 
0081 
{)082 
{)083 
(lOfl4 
(,085 
{)CP6 
{)087 
C08B 
0090 
0091 
{)092 
0093 
(,'094 
00<;5 
009P. 
OOC9 
0100 
0101 

BSL DYNAMIC DUMP ROUTIME 

M=18; 
DCL L91 LABEL; 
P4=ADDR( L9U; 

GO TO CCl; 
L9l: Ql=PA; 1* POINT TO ITEM *1 

Q3=PL; 1* 
IF LEN<=O THEN GO TO 

IF TYPE='B' THEN 

POINT TO LENGTH*I TIME=l; 
ERRl; 

DO; 
TLEN=LEN+3; I*LENGTH OF BIT STRING*I 
GO TO RL; 
,END; 

ELSE IF TYPE='C' THEN DO; 
TLEN=LEN+2; I*LFNGTH OF CHAR STRING*I 
GO TO RL; 
END; 

ELSE IF TYPE='E' THEN 
TLEN=LEN; 

DC; 

GO TO RL; 
END; 
ELSE 00; 

TLEN=2*LEN; 
GO TO RL; 
END; 

DCl NEXT LABEL; 
RL: IF TYPE='E' THEN DC; 

IF TLEN<=120 THEN GO Ie 
E l S E Gn TO TL 3 ; 

END; 
IF TLEN<120 THEN DC; 

TL2: ; 

Tl2 ; 

P4=ADDR(NEXT) ; 
FIT=O; 1* ITEM FITS ON SINGLE lINE *1 
GO TO PI; 
END; 

EL5E DO; 
Tl3: ; 

TL E N = T L E N-12 0 ; 

Pl: BUF=' I: 

P4=ADDR(RL); 1* ITEM REQUIRFS PRI~T LOOP *1 
I=IT=1; 
GO TO PI; 
E~O ; 

OCl l7 LABEL; 
P5=AOOQ(l7); 

l6: IF Sl=l THEN DO; 
Sl=O; 

BUF( U='FOIX; 
lINEC1=lINECT+2; 

GO TO P5; 
END; 

ELSE QO; 11= lINECT=55 THEN on; 

flUF(l:U='l'; 
LINECT=l ; 

GO TO P5; 
END; 

PAGE 23 
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0102 
0103 
0104 
0105 
0106 
0101 
{H08 
0110 
0112 
0114 
0116 
0118 
0119 
0121 
0122 
C123 
0124 
0125 
0126 
0121 
0128 
()129 
0131 
0133 
(1134 
0135 
0136 
0137 
Ol3P 
0139 
0140 
0142 
Cl144 
(\145 
C146 
0147 
C148 
014<:: 
0150 
0151 
C153 
0154 
0155 
0156 
0157 
0158 
Cl5Q 
0160 
0161 
OU2 
OU3 
01t4 
{H6'S 
(i 166 
0161 

BSL DYNAMIC DUMP ROUTIME 

ELSE DO; 
BUF(l:L)='40'X; 
LINECT=LINECT+l ; 
GO TO P5; 
END; 

END; 
L1:IF TVPE='A' THEN GO TO CONVERT; 1* BRANCH ARITH*I 

ELSE IF TVPE='P' THEN GO TO CONVERT; 1* BRANCH PTR *1 
ELSE IF TVPE='B' THEN GO TO BCONT; 1* BRANCH BIT*I 
ELSE IF TYPE='C' THEN GO TO LCHAR; 

ELSE IF TVPE='E' THEN GO TQ TL; 
ELSE GO TO ERROR; 

lCHAR: IF TIME=1 THEN 00; 1* MUST PLACE IN FIRST' *1 
TI ME=O; 
BUF(2:2)=" "; 

K=3; 
GO Te FF; 
END; 

ELSE 00; 
TL: ; 

K=2; 
GO TO FF; END; 

FF: IF FIT=O THEN M=TLEN; 
ELSE "1=121; 

eCL J REGle) FIXED(31); 
RESTRICT(R); 

DO J=K T8 M BV 1; 
BUF l J) =BVTfCOf\J; 

Q1=Ql+1; 
END; 

IF FIT=O THEN 00; 
IF TVPE='E' TH~N GO TO FFl; 

eCL CRUD CHAR( 1); 
CRUD=""; 

BUF(J)=CRUD; 
FF1:CALL PRINT(BUF); 

GC TO P4; 
END; 

ELSE GO TO FFl; 
CONVERT: IF FIT=O THEN 00; 

ELSE DC; 
K=2; 

"1=121; 

K=2. 
M=TlFN+l; 
GO TO eCl; 
Er-.JD; 

Gl' TO CC 1 ; 
END; 

CCl: on J=K Tn M BY 1; 
I'ITEMP=O; 

B TE t-1P=B VTECflN; 
BTF~P=BTEMp & 'FO'X; 1* CCNVFRT HEX 4 BITS AT A TIME *1 
PTEMP=!' TEMP/16; 

BTE"-'IP=f\TEt.1P+l; 

PAGE 24 
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0168 
0169 
0170 
0171 
0172 
0173 
0174 
0175 
0176 
0177 
0118 
0179 
C1f\2 
0183 
0184 
0185 
<H86 
01A7 
(,lA8 
01P9 
0190 
0191 
0192 
0193 
0194 
0195 
01<;6 
()t<H 
01<;8 
0200 
0201 
0202 
()203 
0204 
0206 
()207 
0208 
0209 
0210 
0211 
0212 
0213 
0214 
0215 
0216 
()217 
021P 
0219 
0220 
02?2 
0223 
0225 
C22l: 
0227 
0221'1 

BSl DYNAMIC DUMP ROUTIME 

BUF(Jt=TRAN(BTE~Pt; 

BTEMP=O; 
BTE MP=B YTECO~; 

J=J+ 1; 
BTEMP=BTEMP&'OF'X; 

BTEM P=B TEMP+ 1; 
BUF(Jt=TRAN(BTE~P); 

Q1=Ql+ 1; 
END; 
CAll PR I NT( BUF) ; 
GO TO P4; 

BCONT:IF TIME=l THEN IF FI1=0 THEN DO; 

COlJNT=TlEN-3; 

K=Tl Ff\I; 
GO TO TT 1; 

END; 

HIST=l; 

J=3; 

TI~E=O; 

COtJNT=119; 
J=1; 

K=121; 
GO TO TTl; 

EI\,ID; 
ELSE IF FI1=0 THEN DC; 

BUF(2)=Bonc; 
J=3; 
C'JUNT=llFN-3; 

HIST=O; 
IF COUNT=O THEN GO TO nONE; 

ELSE DO; 
K=TlFN; 
Gn TO TTl; 
END; 
END; 

ElSE: ['0; 
BUF(2l=ROOC; 
J=3; 

COUNT=1l9; 
K= 121; 

GO Tn TT 1; 
END; 

DCl MA.SK 11 IT ( 8); 
DCl Tl PTR(8); 

TTl: IF J)= K THEN GO Te DONE; 
ELSE DO; 

IF cnUNT<=8 THEN DC; 
lOOP1=COUN1; 

MASK='AO'X; 
FNn; 

El<)E DfJ; 

TI ME=O; 
BU F ( 2) =' , , , ; 

ELSE DO; 

BUF(2}=""; 

PAGE 25 
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0229 
0230 
0231 
0232 
0233 
0234 
0235 
0237 
0238 
0239 
0240 
0241 
0242 
0243 
0244 
0245 
0247 
C248 
0249 
0250 
('251 
0252 
0253 
D254 
0256 
()?57 
('25<1 
0260 
0261 
0262 
(J263 
('264 
('265 
0266 
Cl2{:7 
Cl2bG 

0270 
0271 
0272 
02"73 
(?74 
('::'75 
0276 
11277 
027P 
0279 
(12 PO 
Cl281 
0282 
02 R 1 
0284 
0285 
OUt: 
02P7 
O?Ps:l 

BSL DYNAMIC DUMP ROUTIME 

LOOP1=8: 
MASK='80'X: 
END; 
T2=BYTECON: 

DO 1=1 TO LOOPI BY 1: 
Tl=T2SMASK; 

IF Tl=O THEN BUF(J)='FO'X: 
ELSE BUF(J)='Fl'X; 

MASK=MASK/2 ; 
J=J+l; 

END; 
Q1=Ql+1: 
COUNT=COUNT-8 ; 
GO T(1 TTl: 

END; 
oO~E: IF FIT=O THEN 00; 

BUF(J)=''''; 
J=J+l; 

BUFCJ)='8'; 
TT2:CALL PRI~T(BUF); 

GO TO P4: 
END: 

ELSE DO: 
IF HIS1=1 THFN DO; 

R~OB=BYTECON~MASK; 

IF BOOB=O THEN BOOC='FO'X: 
ELSE BIJOC='FI'X; 

GO TO TT2; 
END: 

ELSE GO TO TT2; 
END; 
~EXT:R5AVE=PSAVE+12; 

"JARG=NA~G+t; 

G.'2=PT; 
IF NARG=lOI THEN GC TO EPI: 

ELSE GQ TO LSTART; 
ERROR: RUF='IILLEGAL TYPE SPECIFICATIrN "JC DUMP PROCUCEC'; 
CALL PRINT(BUF): 

IjUF=' ': 
CALL PQINT(8UFI: 
G'1 Tn FDI; 
GEN(USI~G *.1<';): 

ERR:GEN(L Il,CAP); 
GEN(BC 15,LUMI; 
GE:NCDS OFI: 

CAP:GE~(DC A(PoU~P+61); 

LU~:GEN(LA 13,@SAVOOll: 
GEN(ORflP 151; 

EPRl:PUF='lILLFGAL L~NGTH r~ ADCRFSS SPFCIFICATION': 
CALL PQINT(8UFI: 

RUF=' I: 
(ALL PR I~T( BUF I; 

fPI:GEN(ST 2,RoUM); 
GEN(IC 2,XXAPICA); 
GENCSLL 2,241; 

PAGE 26 
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0289 
")2QO 
()291 
0292 
()293 
0294 
0295 

BSL DYNAMIC DUMP ROUTIME 

GEN(MV'I 
GEN(L 
GEN(SV'C 
GEN(SPM 
GEN(L 

RETURN; 
END; 

XXAPICA,X'OO') ; 
1,XXAPICA l; 
14) ; 
2) ; 

2,RDUMl; 

PAGf 27 
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DCL '0 IN 

17 

13 

113 

7 

7 

11'3 

14 

If, 

?7 C 

109 

184 

144 

276 

Ill" 

44 

BSL DYNAMIC DUMP ROUTIME PAGE 28 

NAt-1E 

ADUt-1P 

ARG 

BCONT 

Rone 

BTEMP 

BUF 

BYTECON 

CAD 

eel 

COUNT 

CkUO 

D[)f\JE 

['PI 

ERr<.iJR 

ER ~ 1 

ATTRIBUTE AND CROSS REFERE~CE TABLE 

STATIC, LOCAL, BIT(32), INTERNAL, BCUNOARY(BYTE,1) 
29, 30 

STRUCTURE, BASED, CHARACTER(12), INTERNAL. BOUNOARY(WORD,I) 

STATIC, LOCAL, LABEL, INTERNAL 
113, 179 

STATIC. lOCAL, POINTER(S), INT~RNAL, BOUNOARY(BYTE,1) 
256, 257 

STATIC, lOCAL, CHARACTER(l), INTERNAL, BOUNDARY(BYTF,1) 
200, 212, 25S, 259 

STATIC, LOCAL, FIXED(31), INTER~Al, BOUNDARY(WORD,1) 
163, 1A4, 165, 165, 166, 166, 167, 167, 16S, 169, 170, 172. 172, 173, 173, 174 

STATIC, L8CAl, CHARACTER(121). I~TERNAL, BCUNCARY(BYTE,l) 
18, ~2, 23, 24, 31, 34, R" 91, 99, 103, 122, 137, 146, 147, 168, 174, 177, 183 
192, 200, 212, 236, 237, 247, 249, 250, 270, 271, 272, 273, 2€2, 283, 284, 285 

BASED, POINTER(8), INTERNAL, PCUNOARY(~YTE,I) 

137, 164, 170, 232, 256 

STATIC, lrCAl, LAPEL, INTEP.NAL 
27Q 

S T A TI C, UJ CAL, LAB f l, I NT E R /\, A l 
3«;, 1<;5, 160, Ib2 

STATIC, leCAl, lA8~l. INTeRNAL 
109, Ill, 151 

STATIC, LreAl, FIXFD(31), INTERNAL, BCUNOARY(WORD,I) 
184, ISj, 202, 204, 214, ~23, 225, 242, 242 

STATIC, lOCAL, CHAR4CTFk(1l, If\TERNAl, ROUNOM<Y(BYTf,U 
145, 146 

STATIC, LOCAL, LABlL, INTERNAL 
205, 221, 245 

STATIC, LOCAL, lAPEL, I~TERNAL 

28, 268, 274, 2Ab 

STATIC, LOCAL, LAeEL, INT~R~AL 

276 

STATIC, LOCAL, LABEL, INTEk~AL 

11A, 27C 

STATIC, leCAl, lARFl, INTERNAL 
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DCLtO IN NAME 

124 FF 

143 FFI 

75 FIT 

191 HIST 

233 

134 J 

3"i K 

I 1 '5 LCHAR 

16 LEN 

;:>C' Llf\JECT 

225 Lrop 1 

27 LSTART 

2fl0 LUM 

"'13 l6 

Ph L7 

17 L 90 

37 L91 

ATTRIBUTE AND CROSS REFERENCE TABLE 
4'+, 282 

STATIC, LOCAL, LABEL, INTERNAL 
1:24, 129, 131 

STATIC, LOCAL, LABEL, INTER~AL 
llt3, 147, 150 

STATIC, lOCAL, FIXEO(31), INTERNAL, BCUNOARY(~ORO,I) 
75, 82, 131, 140, 151, 180, 198, 245 

STATIC, LOCAL, FIXEO(31), INTER~AL, BOUNOARY(WORD,I) 
191, 203, 254 

STATIC, LOCAL, FIXEO(31), INTFRNAl, BCUNDAkY(WCRO,I) 
233 

REGISTER(8), FIXED(31), INTERNAL, BCU~OARY(WORD,l) 

136, 137, 146, 162, 168, 171, 171, 174, 185, 194, 201, 213, 220, 236, 237, 239 
239, 247, 248, 248, 249 

STATIC, LOCAL, FIXED(31), INTERNAL, BCUNDARY(hORD,l) 
35, 123, 12R. 136, 153, 15A, 162, 186, 195, 207, 215, 220 

STATIC, LOCAL, LABEL, INTERNAL 
115, 11<;: 

BASED. ~IXEO(31', INTERNAL, 8CUNOARY(WORD,I) 
43, 47, 52, 57, 61 

STATIC, LCCAL, FIXED(31), INTERhAL, BCUNDARY(hOPC,11 
20, 26, 26, 92, 92, 96, 9A, 104, 104 

STATIC, LOCAL, FIXEO(31), INTfRNAL, BCUf\JOARY(WORD,I) 
2;25, 229, 233 

STATIC, lCCAl, LABEL, INTERNAL 
27. 269 

STATIC, LOCAL, LABEL, INTF~NAL 
2 :qO 

STATIC, lOC Al, LABE:L, INTERNAL 
33, A8 

STATIC, lOCAL, LABEl , INTERNAL 
87, lOA 

STATIC, LOCAL, lASFL , II\TEf<NAl 
32, 34 

STATIC, LeCAL, LAfH::L, I NT ERNAL 
313, 40 
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DCl'O I"J 

36 

218 

19 

64 

13 

24 

13 

76 

15 

15 

I£; 

1~ 

1'" 

6 

48 

3 

BSL DYNAMIC DUMP ROUTIME 

NAME 

M 

MASK 

NARG 

NFXT 

PA 

PDUMP 

PL 

PRINT 

PT 

PI 

P4 

pc; 

Q1 

ROUM 

RL 

RSAVE 

ATTRIBUTE AND CROSS REFERENCE TABLE 

STATIC, LOCAL, FIXED(31), INTERNAL, BOUNDARY(WORO,I) 
36, 132, 133, 136, 154, 159, 162 

STATIC, LOCAL, BIT(S), INTERNAL, BOUNDARY(BYTE,I) 
226, 230, 234, 23S, 238, 256 

STATIC, LOCAL, FIXEO(31), INTER~AL, BCUNDARY(~ORO,I) 
19, 265, 265, 267 

STATIC, LOCAL, LABEL, INTERNAL 
74. 264 

IN ARG, POINTER(31), INTE~NAL, BCUNOARY(WORO,I) 
2'1, 40 

STATIC, NONLOCAL, ENTRY, EXTERNAL 
1 

IN ARG, PQINTER(31), INTERNAL, BCUNDARY(WORO,I) 
41 

STATIC, NONLOCAl, fNTRY, EXTERNAL 
2~, 147, 177, 250, 271, 273, 283, 285 

I~ APG, POINTER(31), INTF.RNAl, RCUNDARY(WCRD,1) 
25. 266 

STATIC, LOCAL, LABEL, INTERNAL 
76, 83. 85 

STATIC. LeCAL. PCI~TE~(31). INTERNAL. BCUNDARV(WORD,l) 
38, 74, 81, 148, 178, 251 

STATIC, LOCAL, PCINTEk(31), INTERNAL, BOUNDAPV(wORD,I) 
32, 81, C;3, ICO, 105 

STATIC, LCCAl, PCINTFR(31), I~TER~AL, BCUNCAPV(WORD,l) 
16. 3C, 40, 13 P , 138. 175. 175, 241, 241 

STATIC, L~CAL, PCINTEP(31), [~TFRNAL, BCUNDARV(WQRD,l) 
16, 25, 266 

STATIC, LOCAL, PCINTER(31). INTFR~AL. BCUNOAPV(WCRD,l) 
If." 41 

STATIC, LCCAL, FIXED(31), INT'KNAL, BCUNDARV(WOkD,I) 

STATIC, LCCAL, LA8fL, INTER~AL 
~8, 5~, 5R, f2, 65, PI 

STATIC, LCCAL, POINTER(32), INTERNAL, BCUNDA~V(WORO,l) 

4, 13, 264, 2£::4 
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uCL'D IN 

2 

21 

42 

117 

47 

68 

69 

15 

187 

250 

16 

219 

5 

SSl DYNAMIC DUMP RCUTIME PAGE 31 

NAME 

Rl 

S1 

TIME 

TL 

TlEN 

TL2 

TL3 

TRAN 

TTl 

TT2 

TYPE 

Tl 

T2 

XXAPICA 

ATTRIBUTE AND CROSS REFERENCE .TABLE 

REGISTER(1), POINTER(32), INTERNAL, BCUNOARY(WORD,1) 
4 

STATIC, LOCAL, FIXEO(31), INTERNAL, BOUNOARY(WORD,I) 
21,.88, 90 

STATIC, LOCAL, FIXEO(31), INTER~AL, BCUNDARY(WORO,11 
42,119,121,179,182,190 

STATIC, LOCAL, LABEL, INTERNAL 
11"7. 127 

STATIC, LOCAL, FIXEO(31), INTERNAL, BCUNOARY(WORO,l) 
47, 52, 57, 61, 67, 71, 80, 80, 132, 154, 184, 186, 202, 207 

STATIC, LOCAL. LABEL, I~TERNAL 
68, 73 

STATIC, LOCAL, LABEL, INTERNAL 
6<;, 79 

(16), STATIC, LOCAL, CHARACTER(!), INTERNAL, eOUNDARY(BYTE,l) 
168, 174 

STATIC, LOCAL, LABEL, INTERNAL 
187, 196, 20R. 216. 220, 24"3 

STATIC, LOCAL, LABEL, INTERNAL 
250, 260, 262 

BASED, CHARACTER(l), INTERNAL. BCUNOARY(BYTE,l) 
27, 45, 5e, 55, 65, 108, 110, 112, 114, 116, 142 

STATIC, LrCAL, peINTER(8), INTERNAL, BOUNCARY(BYTE,l) 
234, 235 

STATIC, LOCAL, PCINTER(81, INTERNAL, BOUNDARY(eYTE,l) 
232. 234 

STATIC, LOCAL, FIXED(311, INTfP~AL, BCUNDARY(WrRO,11 

*** PROC. PDUMP HAD NO ERRORS 



BSL LIBRARY 

IV. SUBSTR 

1. Function 

SUBSTR is a program which 
provides the following 
substrings: 

is written in 
facilities for 

A. Checks the validity of variable 
assignments and prevents assignments 
illegal, while providing diagnostics. 

Page 32 

BSL and 
character 

substring 
which are 

B. Provides for truncation or padding in variable 
substring assignments. The length of the 
substring to be moved is determined by taking the 
minimum of the length of the specified target 
substring and the length of the substring defined 
by starting from the beginning point of the target 
substring to the declared string end. If the 
source substring is longer than the target, the 
source is truncated on the right to the size of 
the target before it is assigned. If the source 
string is shorter than the target, it is padded on 
the right with blanks to the size of t~rget 
before it is assigned. 

2. How to use SUBSTR -----------------
SUBSTR requires nine arguments. rhey are: 

A.. rhe name of the string to which assignment is 
be made. This string is called the TARGET. 
the assignment is found to be illegal, then 
contents of the TARGET variable will be :is 
were on entry to SUBSTR. 

to 
If 

the 
they 

b. rhe declared length ~f the TARGEr 
characters, contained in a full word. 
is used for range checking by SUBSrR. 

string in 
This value 

c. rhe beginning point of the TARGET substring. rhis 
is a full word quantity which indicates thE first 
character of the TARGET substring. (SUr:STRINGS 
are counted starting from one.) 

D. rhe end point of the TA.RGET substring. Ihis is a 
fu~l word quantity which is used t~ indicate the 
stopping point of the TARGEr SUi string. 
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Substrings are moved from the beginning character 
point up to and including the end character point. 

E. The name of the string from which ~ata is to be 
taken. This is called the SOURCE string. 

F. The declared length of the SOURCE string in 

G. 

H. 

characters, contained in a full ~ord. rhis 
information is used for range checking by SUBSTR. 

rhe beginning point of the source substring. 
is a full word quantity which indicates the 
character of the SOURCE substring. 

rhis 
first 

rhe end point of the source substring. 
full word quantity which indicates 
character of the SOURCE substring. 

rhis is a 
the last 

I. The last argument is a full word quantity which is 
either I or O. This is used to indicate whether 
errors encountered in the SUBSTR program are to be 
written on the file BSLoUT. If a one is supplied 
both an error code and an error message is 
supplie!d. If a zero is supplied, the error 
message is suppressed but the error co1e is set. 

(Note: The messages written by 
PRINT entry point of the 
INPUT/OUTPUr ROUTINE.) 

SUBSTR use 
BSL OBJECT 

the 
1'It-1E 

When SUBSTR detects an illegal assignment, it sets a 
variable EaR (declared EaR FIXED (31) LOCAL ExrERNA~ to 
a value from 1 to 7 and optionally prints out a 
diagnostic. rhe following table lists the error 
messages put out by SUBSTR and the value set in EaR. 

(Note SUBST'R has its own error handling routine which 
in turn Uses ERRIN1' anqther member of the BSLLIB.) 
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SUBSTR ERROR CONDITIONS 

-===MESS~GE_JQ.n BSLOUTL=_ 

LOWER BOUND ON TARGET LESS 
THAN 1 

UPPER BOUND ON TARGET LESS 
THAN LOflER 

LOWER BOUND ON SOURCE LESS 
THAN 1 

UPPER BOUND ON SOURCE 
LESS THAN LOWER 

---------------------------LOWER BOUND G.r. DCLIO 
LENGTH OF TARGET 

LOWER BOUND G.r. OCL'O 
LENGTH OF SOURCE 

ILLEGAL ARGUMENT TO SUBSTR 

P~M * (This message is not 
suppressed by having the 
ninth argument to SUBSTR 
set to zero. It always 
~E2eaf~L ________________ __ 

2 

---3---

4 

------5----

6 

7 

Page 34 

== E!E!~nation_== 

The substring begin 
point on the target 

--i~!~2s tha!L0n~ __ _ 

rhe substring end point 
on the target is less 
than the substrin~ 

-2~[in_EQ.int. ______ _ 
rhe substring begin 
point on the source is 
less than one. 

-rhe substring end---­
point of the source is 
less than the substring 
_Q~in-EQint~ _______ _ 

rhe substring begin 
point on the target is 
at a point which is 
past the end of the 

~~~~~!_strifr[_. ________ _ 

rhe substring begin 
p~int on the source is 
at a point which is 
past the end of the 
~ourc~ stri~_. ________ _ 

rhis message indic3tes 

that one of the nine 
3r~uments to the SUBSTR 
program is illegal anj 
has caused a progr3m 
check. -----------------------

rhe programmer can test the value of EOR on retuLn from 
SOBSTR. If the value is 0, then the assignment was carried 
out. If the value is not zero, then its value is (l-7~ and 
will indicate the error type. 

IBM Confidential October 27, 1967 
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4. Sample Use of SUBSTR 

DCL A CHAR (10) INIT, (I ASCDEFGHIJ ' ) I B CHAR (5t ; 
B=" I; 1=1; J=5; K=l; M=5; 

CALL SUBSTR (AI10IIIJIBI5~K,M,1); 
Resu11: is: A='-----FGHIJ ' 

A. Size of TARGET substring is 5 characters. 
B. Size of SOURCE substring is 5 characters. 

Page 35 

c. The result of the BSL statement A(I;Jt = B(K:M); 
is the same as SUBSTR. 

DeL C2 CHAR (200) , C3 CHAR (3) ; 
DO 1=1 TO 200; 
C2 (I) = 1 AI; 

END; 
C3='RST'; 
1=3; 
J=200; 
K=3; 
M=3; 

CALL SUBSTR (C2, 200, I, J I C3, 3, K, M, 1) ; 
Result is: 'AAT 197 blanks 

Notes ---
A. The TARGET substring is 198 characters long. 
B. The SOURCE substring is 1 character lon~. 
C. rhe SOURCE substring should be padded ri~ht with 

197 BLANKS. 
D. rhe result of the BSL statement: 

C2(I:J) = C3 (K:M); 
would be to move 198 characters from the 3rd 
position of C3. 

DCL C4 CHAR (5) INIrIAL (112345 1), C5 CHAR (6) INIT (I ABCDEF 1 t ; 
1=2; 
J=5; 
K=l; 
M=6; 

CALL SUBSTR(C4,5,I,J,C5,6,K,M,1); 

Result is: 
'lABCD ' 
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Notes ---
A. TARGEr substring ~s 4 characters long. 
B. SOURCE substring is 6 characters. 
C. SOURCE is greater than the TARGEr therefore it is 

truncated on the right to the size of the TARGET. 
D. rhe result of the BSL statement C4(I:J) = CS(K:Mt is 

the same as SUBSTR. 

DCL C7 CHAR (5) INlrIAL (112345 1) 
1=2; 
J=5; 
K=3; 
M=5; 

CALL SUBSTR (C1,5,I,J,C7,5,K,M,1); 

Result is: '1345 

Notes ---
A. rARGEr substring is 4 characters. 
B. SOURCE substring is 3 characters. 
C. SOURCE substring is padded right with one blank 

before it is assigned. 
D. rhe result of the BSL statemen t C1 (I: J) = C7 (K: M) ; 

would be '1345?' rhe value depends on what the 
byte following C1(5) contains. 
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cnOl 
con? 
()on~ 

cnn4 
COOIi 
(100" 
cn07 
(lOOP 
0000 

('01'1 
C01l 
(lOP 

(1013 
(,014 
(1015 
('rn" 
0017 
(l01P 
COIC) 
00?1 
(In,? 
('("I'~ 
(,074 
(l0'ro; 
(l0?7 
(In?p 
cn?C! 
(,'1")0 

cn~1. 

()O~~ 

0'1..,,4 
(I('I~C:: 

(I(\~~ 

('0~7 

OO~C! 

('(\40 
(("141 

(,('14' 
on4~ 

()1")4~ 

on4f. 
(,("14" 

(,n4A 
('040 

cn'il 
C(\C::? 

(l01'i"":\ 
('(\1:;4 

(lnro;ro; 
(,1"Iro;6 
(lOC;7 
COl:iR 
('Oc:;t"l 

C\\.II=ISTRTNG nqJFCT TTMF RnUTTNF 

~UR~TR:PRn~FDURF(RCVR,nLEN1,~TI,~T2,S"IJ,nLFN'.~T3,~T4,VFA): 
nCL MERR ~NTRY ,T~R(~O) PTR(~l); 

nCL ~n~ FTXFn(~l' L~CAl FXTFR~AL: 
FnR=O: 

J=l: 
nn T=l RV 1 Tn ~O: 

TAB( Il=J; 
Y= T+1.; 
TAR{Y)=AnQR(MFRP); 

J=J+11 
FNn; '* ~FT UP FRPnp HANnLtNr,., 

fAU. Fl~~TNT('5,TAf',l'; 

** wn6 ** n'~FN~TnNFn 1TFM NnT SUR~r~tDTF" 

nrL(R~VR,~nU'PTP(~1),(nLEN1,ST1,~T2,nLFN?,ST~,~T4,VFA' FYXFn(~l); 
nCL(~PTO,~oTQ)PTR(~l); 

RPTI:I=A,",nl~(PCVO) : 
~PTP=AnDP (I)nlll; 

nCL TAP~CT CHAP(l) (TL(RPTQl,~nURrp fHAR(l) CTL(SOTRl: 
oCL ~llFI:FR CHARfl?I):'* rHFCK TNOTVY'"'''''t ~l.JfI~TOS*' 

1F ~T'(l T4FN n~; 

AIII=FFP=' LnWF~ Rn",,'n nt-.' TARGFT LI:<iS THMI 1'; 
Fnp,.,l : 

r,n Tn t 1 ~ 
FNn; 
IF ~T?(~T' THFN on; 

PIIFFF~=' IIIOPFR Qr1lNn nN TARr,FT U::c::~ nUM Lr!'tJF~'; 

Fnp=?; 
r,f"'I Tn ll; 

~Nn: 

TF ~T~<l T4FN nr: 
QlJI=FF~=' tf"'lWFO Clf"'I\lt-..tn nt-..I ~nllQr F L F~~ THII'" 1': 
FnR=1~ 

r,n Tn lIt 
Ft-..I,",: 

TF ~T4<~T~ THFN nn; 
PUFFt=0=' lIIooeo Q~U"In nM ~nIIRr.1= lr.~~ TI-Ih'" tnWFR': 

Ff"'IR=4; 
r.n Tn 1..1: 

1=1\\" : 
TF ~Tl~nlt:Nl T4FN O"~ 

r;~ Tf"'I I., ~ 
HH'I~ 

TF ~T~~~L~N' T~I=M nn~ 

~np=f-: 

~f"'I Tn II ~ 

~"'" : t EFT1=DlF1\ll-<:n + 1 ~ '*AMI"I\lMT It=t=T 1 "I T ~Q ~FT*' 
>JInVt=1=<:T"-~Tl+1 U*<:T7F n~ TARr,t='T <iIlQ~To*, 

l I=FT?,=nt II:M i.'-ST~+ 1 ~ '*~MnllNT LFeT T '\I ~nIJQc:r::*, 

Mf"'IVF, .. ~T·4-<;T~+I; '* <;T lr! f"I~ <;("II1Rrr: <:IJR<;TR*' 
TF MI"IVF'<~lt=FTl THFN TMnvt==>JI~VFl: 
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~q " C;I=PT,..7 

cnf.6 
(If)6P 

('0,..0 
C07() 
(\(\71 

(10 7 1' 
('07~ 

('n 7 4 
cn 7 e:; 
()076 
(If)7R 

('0-'0 

C(\PO 

(lnp 1 

(lOP? 

('()P~ 

()(\P4 

COpe:; 
cnp!', 
(I()R8 

(lOR9 
0000 
()091 
()0~2 

0094 
('095 
()096 

SURSTRI~Ir, nR.lFf:T TIMF RnllTINE= 

Fl~E TMnVF=lF~Tl~ 

1* TMnVI= T~ ~IN nr SPI=f: TA~G~T C;UR~TR ANn TARGFT lI=NGTH*1 
IF ~~VF?<=l~I=T? THFN ~MnVF=MnVF2: 

I=lSF C;M~VI==lI=FT?: 

'* SMnVE ~IN nl= SPl=f SURSTP nF S~URCE A~n c;nURCF lF~GTH*' 
PAD=/): 
IF TMnVF~C;MnVF THFN "r~ I*DAn TAP~FT*' 
DAn=TW"lVI=+C;Tl-l: 
t l5:nSTl=~Tl: 
nST'~=ST~: 

nn rnUNT=l RV 1 Tn SMnv~: 

TAIH~e:T(n<;T' '=<;~IJRrF(nC;T~': 

")STl=nSTl+ 1: 
nC::T~=nST~+l: 

FMn: 
Ie: PA"~=() THF~ nn: 
e:n~o=~Tl+~MnVI=: 

or lnno=cnnp RV J Tr PAn: 
1* RlAMV TAQGI=T*I 

TARGI=Tflnnpl=' ': 
F"'n: 

E"I!,): 
If..: "All c:oDr:L: 

QI=TIJP"': 
1=1\1": 

FtC;F 11= ~~nVI=~TMnv~ THI=~ nn; 
SMOVf=TMOVF; 

GO TO L5; 
END: 
ELSE GO TO L5; 
Ll: IF YfA=O THEN GO TO L6; 

CALL PRINT(BUI=FFR); 
GO TO L6; 

END: 
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RSL/' SEPT67 

OCt' 0 IN 

18 

71 

69 

70 

83 

12 

7A 

6 

'5 

55 

57 

79 

23 

P3 

SUBSTRING OBJECT TIM~ ROUTINE 

NAME 

BUFFER 

COUNT 

OLENt 

OLEN2 

OST 1 

OST3 

EflR 

ERDCL 

FRR PH 

J 

LEFTI 

LEFT2 

LOOP 

Ll 

L6 

ATTRIBUTE AND CROSS REFERFNCE TABLE 

STATIC, LOCAL, CHARACTER(121), INTERNAL, AOUNDARY(AYTE,l) 
21, 27, 33, 39, 45, 51, 94 

STATIC, LOCAL, FIXED(31), INTERNAL, BCUNOARY(WORD,I) 
71 

PARAMETER, FIXED(31), INTERNAL, BOUNOARY(WORD,1) 
13, 13, 43, 55 

PARAMETFR, FIX~D(31), INTFRNAL, BOUNDARY(WORD,1) 
13, 13, 49, 57 

STATIC, LOCAL, FIXEO(31), INTERNAL, BCUNQAPY(WCRO,l) 
69, 72, 73, T~ 

q A TI r:, L DC A L, F I XED ( 31 ), I N TF RNA L , B ru N D A Q Y 0010 R ("l, 1 ) 
70, 72, 74, 74 

C;TATIC, LOCAL, f:JXFI)(3l), EXTFRNAL, RUUNDARY(WOPD,l) 
4, 22, 28, 34, 40, 46, 52 

STATIC, NONLOCAL, ENTRY, EXTERNAL 
83 

STAlle. NONUJCAl, ENTRY, txTH\lAL 
12 

STlITIC, LOCAL, FIXFD(3U, JI\JTFRNAL, ROtJl\JnAPY(IoJrRD,l) 
7P. 7q 

STATIC, LOCAL, FIXFn(311, II\JTFPNAL, SOUNDARY(l.<jnpl),ll 
6, 7, n, 8, 9 

STATIC, LOCAL, rIXFO(31), I~TFP~AL, RnUN("lARY(~~R~,l) 

"i, 7, 10, 10 

STATIC, LOCAL, ~IXEO(31), l~TrqNAL, ROUNOARy(~n~O,l) 

55, ,)0, 61 

S T A TI r:, L DC A L, n X F 0 (3 1), I NT F R ~ A L, 8 rLJ NO A k Y ( \,«1 R [', 1) 

57, 67, 64 

S TAT I C. L fl r A L, F I xr= D ( 3 1), H' T F P f\ A L , f\ r: U f\J D A P Y ( 10' r or, 1) 
7Q, Rn 

STATIC, LOCAL, LAPFL, INTFRNAL 
23, 2Q, 35, 41, 47, 53, 92 

STATIC, LflCAL, LABFL, INT~RNAL 
69, 8<), ql 

STATIC, LneAL, LAdfL, INTERNAL 
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nCL'D IN 

2 

56 

58 

65 

94 

14 

63 

17 

14 

2 

SUBSTRING OBJECT TIME ROUTINE PAGE 40 

NAME 

MERR 

MOVEl 

MOVE2 

PAD 

PRINT 

RCVR 

RPTR 

SMOVf 

SOU 

SOURCE 

SPTR 

ST 1 

5T2 

ST3 

ST4 

SlJBSTR 

TAB 

ATTRIBUTE AND CROSS REFERENCE TABLE 
83, 1;l3, 95 

STATIC, NONLOCAL, FNTRY, EXTERNAL 
9 

STATIC, LOCAL, FIXED(31), INTERNAL, BOUNDARY(WORD,I) 
56, 59, 60 

STATIC, LOCAL, FIXEO(31), INTERNAL, BCUNOARY(WORD,l) 
58, 62, 63 

STATIC, LOCAL, FIXED(31), INTERNAL, BCUNDARY(WORD,l) 
65, 68, 76, 79 

STATIC, NONLOCAL, ENTRY. EXTE~NAL 

94 

PARAMETfR, POINTER(3l), INTFR~AL, BOUNDARY(WCRD,I) 
13, 13, 15 

STATIC, LOCAL, POINTER(31), I~TERNAL, BCUNDARV(wORO,I) 
15, 17 

STATIC, UJCAl, FlXEO(3l), INTFR~AL, BCUNDARY(WOPD,U 
63, 64, 66, 71, 7»', 8b, BR 

PARAMETER, POINTER(31), INTERNAL, BOUNDAPY(WQRD,I) 
13, 13, 16 

BASED, CHARACTER(I), INTERNAL, BCUNDARY(BYTf,l) 
72 

STATIC, LOCAL, POINTFR(31), INTERNAL, BCUNDARV(WORD,I) 
11':, 17 

PARAMETfR, FIXED(3l), INTER~Al, ACUNDARY(hORC,ll 
13, 13, 19, 25, 43, 55, 56, hP, 69, 713 

DARAM~TER, FIXED(31), INTERNAL, BOUNDARY(WORD,l) 
13, 13, 25, 56 

PARAf"1[HR, FIXE](311, INT[Pt-.,AL, PCU~DAhY(Wf!kD,l) 

13, 13, 31, 37, 49, 57, 58, 70 

PARA~ETER, FIXED(31), INTERNAL, bLUNCARY(WORD,I) 
13, 13, 37, 58 

STATIC, NONLOCAL, ENTRY, EXTF~NAl 
1 

(30), STATIC, LCCAL, POPJTER(CH), INTERNAL, BGUNDARV(WORO,l) 
7, 9, 12 
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eeL'D IN 
17 

60 

SUBSTRING OBJECT TI~f ROUTINE 

NAME 
TARGET 

TMOVE 

ATTRIBUTE AND CROSS REFERENCE TABLE 
BASED, CHARACTER(l), INTERNAL, BCUNOARY(BYTE,l) 
72, 80 

STATIC, LOCAL, FIXED(31), INTER~AL, BCUNDARY(WORC,l) 
60, 61, 66, 68, R6, 88 

YEA PARAMETER, FIXED(31), INTERNAL, BCUNOARY(WORD,l) 
13, 13, 92 

*** PROC. SUBSTR HAD 001 ERROR 
*** THE FOLLnWING STATeMENT(S) HAD ERRORS 

0012 
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0001 MERR:PROCEDURE(R,X); 
0002 DCl EOR FIXED(31) NONlOCAL; 
0003 Del BUF CHAR(121); 
0004 BUF =' ILLEGAL ARGU~ENT TO SUBSTR PGM'; 
0005 CALL PRINT(BUF); 
0006 EOR=7; 
0007 GEN(l 15~4(0,1)); 

0008 GEN(L 15,40(0,15)); 
COOq GEN(l 13,4(0,15)); 
0010 GEN(LM 14,12,12(13)); 
0011 GEN(BCR 15,14); 
0012 END; 
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OCL • 0 IN 

3 

2 

1 

5 

1 

SUBSTRING ERROR HANDLER 

NAME 

BUF 

EOR 

MERR 

PRINT 

R 

x 

*** PROC. l"1ERR 

ATTRIBUTE AND CROSS REFERENCE TABLE 

STATIC, LOCAL, CHARACTER(121), I~TERNAL, BOUNOARY(BYTE,l) 
,t., 5 

STATIC, NONLOCAl, FIXED(31), EXTERNAL, BOUNDAkY(WORD,l) 
6 

STATIC, NONLOCAl, ENTRY, EXTERNAL 
1 

STATIC, NONLOCAL, ENTRY., EXTERNAL 
5 

PARAMETER, FIXED(31), INTERNAL, RCUNUARY(WORD,l) 

PARAMETER, FIXED(31), INTERNAL, BCUNDARY(WORO,l) 

HAC Nr. ERRORS 

PAGE 43 



BSL LIBRARY P3.ge 44 

v. ERRINT 

1. Function -----
ERRINr is a program written in BSL which employs the 
SPIE macro to provide the user with a f3.cility similar 
to PL/I ON-UNITS. It allows the BSL pro~rammer to 
handle the 15 possible program interrupti~ns by: 

A. Specifying for all or some of these interruptions, 
external procedures which are to be entered when 
the interrupt occurs. 

B. Providing system action for those interrupts which 
the user does not wish to handle. 

C. Providing the ability to ignore some or ali of the 
program interrupts if the user desires. 

2. How to use the ERROR-HANDLER ----------------------------
In order to specify error handling, the error routine 
must be called using the entry name ERRINT, passing 
three arguments. The three arguments are: 

A. ~ full word integer which specifies the nun.ber of 
the 15 possible program interrupts the user wishes 
to handle. 

B. An array of up to 30 quantities each of which is 
declared as prR (31). This table should be buil t 
such that a number code for an interrup~ion is 
followed by either: 

bl) 

b2) 

b3) 

IBM Confidential 

A pointer to the entry point of an External 
procedure. rhis is the routine which will 
handle the interruption specified by the 
preceding number. 

A '-I' which indicates that the interruption 
specified by the preceding number is to be 
ignored. 

A '0' which indicates that system action is 
required for the interruption specified by 
the preceding number. 
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BUILDING AN ARGUMEN! LIST FOR ERR IN! 

DCL T (6) PTR (31) ;" 

Page 45 

T (1) = 4;' /* CODE FOR PROTECTION INTERRUPTION */ 
DCL (PRO'r,ZD) ENTRY EXTERNAL; 
/* PROT IS THE PROCEDURE TO HANDLE A PROTECrION ERROR */ 
/* ZD IS THE PROCEDURE TO HANDLE A FIXED POINT 
DIVIDE ERROR */ 
T(2'=ADDR(PRO~; /* INSERT ADDRESS OF PROT INTO 
TABLE */ 
T(3)=9; /* CODE FOR FIXED POINT DIVIDE ERROR */ 
T(4)=ADDR(ZD): /* INSERT ADDRESS OF ZD INTO 
TABLE */ 
T(5)=7; /* CODE FOR DATA ERROR */ 
T(6)=-li /* INDICATE THAT DATA ERRORS ARE TO BE 
IGNORED */ 
CALL ERRINT (3,T,1); 
/* THE FIRST ARGUMENT INDICATES THAT 3 ERROR CONDITIONS 
WILL BE HANDLED. THE LAST ARGUMENT INDICATES THAT 
THIS IS THE INITIAL CALL TO ERRINT */ 

C. A full word integer which is either a 1 or not 1. 
If ERRINT has never been called, then a one must 
be specified. This causes initialization of error 
handling by ERRINT and saves the status of 
interrupt:ion handling initialized by a prior SPIE 
macro. If a value other than one is specified, it 
is assumed that the user wishes to override error 
handling specified in a previous call to ERRINT. 

D. rhe error handling routine will use the values 
passed to it to initialize a table called CONTAB. 
This table is defined as CONTAB(15) PTR(3l) LOCAL 
EXTERNAL and is formated such that any position in 
it contains the action for the corresponding 
interrupt as defined by the following table: 
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NUMBER INTERRUPTION TYPE £ONTA!LPOSlrIODi 

CONTAB (1.) 1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 

Operation 
Privileged Operation 
Execute 
Protection 
Addressing 
Specification 
Data 
Fixed Point Overflow 
Fixed Point Divide 
Decimal Overflow 
Decimal Divide 
Exponent Overflow 
Exponent Underflow 
Significance 
Floating-Point Divide 

CONI'AB (2) 
CONTAB (3} 
CONTAB (4~ 
CONTAB (5) 
CONTAB (6) 
CONTAB (7) 
eONTAB (8) 
eONTAB (9~ 
eONTAB (10) 
eONTAB (11) 
eONTAB (12) 
eONTAB (13) 
eONTAB (14) 
CONTAB (15) 

If the third argument to ERRINT is a one, the 
entire eONI'AB table is set to zero before the 
user's list is examined. This allows system 
action to be initialized for those interruptions 
which the user does not wish to handle. If a 
value other than one is specified for the third 
argument, only those values passed by the user are 
used to update the eONTAB. Since each calL to the 
error routine causes the value of CONrAB to be 
modified, it is the users responsibility to save 
its status should he wish to restore it to its 
prior value. The table may be stored as follows: 

DeL eONTAB (15) PTR (31) NONLOCAL, SAVE (15) l--'TR (31) ; 

DO 1=1 to l5i 

SAVE (I) = CONTAB(I); 

END; 

When a program interruption occurs after ERRINT 
has been called, the following action takes place: 
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el) The contents of registers 14-12 are saved 
assuming that register 13 is pointing at the 
save area of the BSL program in control at 
the point of· interruption. 

e2) The interruption is cleared by the interrupt 
handler. 

e3) If the error routine determines that the 
interruption is to be ignored, it merely 
restores registers and returns control to the 
interrupted program. 

e4) If system action is required, the location 
and type of the interrupt are printed out in 
the data set BSLOUT, and an ABEND dump is 
given. A system action message would be of 
the form Condition at XXXXXX (where XXXXXX is 
the location of the interruption and 
Condition indicates the type of error) • 

e5) If a user routine is to be called, it is 
called by the error handler which passes two 
arguments. These arguments provide the user 
with the status of the machine at the point 
of interruption. The format of the arguments 
passed to the user error routine are as 
follows: 
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Argument 1. DeL 1 PIE BOUNDARY (DwORD), 

2 PICAA PTR(31) ,I*ADDR OF ERROR HANDLER*I 

2 OPSWL PTR(3l) , 1* LEFT OF PSW AT THE*I 

I*POINT OF INTERRUPT*I 

2 OPSWR PTR(31) ,I*RIGHT OF PSW AT*I 

I*THE POINT OF INTERRUPT*I 

2 R14, I*REGS 14-2 *1 

2 R15 1* AT THE PT OF INT~RRUPT *1 

2 RO, 

2 Rl, 

2 R 2 ) PT R (31) ; 
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Argument 2. DCL R(l2) PTR(3l); 

Argument 2 contains registers 3-13 at the point of 
interrupt'l' and the address of the location where 
the interrupt resume point is stored in the ERROR­
HANDLER. 

Note: (R(II) will point to the SAVE AREA 
of the interrupted program. R(12) will contain 
the address where the resume point is stored in the 
ERROR-HANDLER.) 

The user routine must return to the ERROR-HANDLER 
by a normal return. When this happens the status 
of the machine will be restored from the save area 
of the interrupted program. The interrupted 
program will resume from the point of interrupt 
(the address where the resume point is stored is 
in R(12) ). The user routine may also choose not 
to return to the point of interrupt. When the 
user does not wish to resume at the point of 
interruption, he should use RU2) as a pointer to 
reset the resume point and return to the ERROR­
HANDLER. 

Example 

DCL RETPT LABEL EXTERNAL; 
/* RESUME POINT */ 
DCL PI PTR; GOBACK PTR BASED (Pl) ; 

Pl=R(l2); /* POINT TO SLOT WHERE 
/* RESUME POINT IS STORED */ 

GOBACK=ADDR(RETPn; 
/* RESET RESUME POINT TO RETPT */ 

RETURN; /*RETURN TO ERROR-HANDLER */ 

F. Restoring ~h€ interruption hag~lin~ ~ecified 
before ER]RINT i§. caITed 

To restore the interrupt action specified before 
ERRINT was call€d the user should call ERRCL. 

IBM Confidential October 27, 1967 



BS.L LIBRARY Page 50 

Special Note: 

The user should not call ERRINT more than once in 
a given job with a third parameter of one, unless 
he wishes to destroy previous definitions of 
interruption handling. 

G. Data Sets Used by the ERROR HANDLER 

------------.----.--------------------------------
DO NAME USE 

BSLOUT SYSTEM ACTION MESSAGE 

------------------------
SYSABEND ABEND DUMP 

3. Errors detected Qy~h~~RROR-HANDL~g 

There are only two error conditions which the error 
handler detects. When the CONTAB table is being built, 
if an interruption code is less than 1 or greater than 
15 then the message, 'ILLEGAL TYPE IT IS IGNORED' is 
printed out on BSLOUT. Control is returned to the 
calling program (note that when the CONrAB tdble is 
incomplete previous values are in effect). If the 
number of interruptions specified by the user is 
greater than 15 or less than zero, then the message 
'INCORRECT ROUTINE COUNT' is written on BSLOUT. 
Control is returned to the caller. 
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••• Example of the Use of ERRINT 

TESTe : PRoe; 

Page 51 

DeL (PL,P2) ENTRY; /* DEFINE ENTRIES OF ROUTINE::>*/ 

/* TO HANDLE FIXED-PT-DIVIDE*/ 

/* AND ADDRESSING ERROR */ 

DeL TAB(4~ PTR(3l~; /* DEFINE USER INTERRUPT */ 

/* TABLE */ 

TAB (1) = 9; /* SET FIXED-PT DIVIDE CODE */ 

TAB(2~ = ADDR(Pl); /* ADDR OF ROUTINE TO */ 

/* HANDLE FIXED-PT DIVIDE */ 

TAB (3) = 5; /* SET ADDRESSING CODE */ 

TAB (4) = ADDR(P2); /* SET ADDR OF ROUTINE */ 

/* TO HANDLE ADDR ERROR */ 

CALL ERRINT (2,TAB,1); /*INIT ERROR HANDLING */ 

/* FOR FIXED-·PT DIVIDE AND ADDRESSING, OTHERS DEFAULT 
TO SYSTEM ACTION */ 

Y = Y/O; /* GET ZERO DIVIDE */ 

DeL P5 PTR, BYTCON CHAR (1) CTL(P5); 

P5 = -3; /* AFTER ZERO DIVIDE NORMAL RETURN */ 

/* FROM ERROR HANDLER COMES TO THIS STATEMENr */ 
/* THIS STATEMENT CAUSES AN ADDR ERROR */ 

DCL L3 LABEL LOCAL EXTERNAL; 

/* THIS DEFINES A RETURN POINT TO BE USED */ 

/* BY THE AD DR ROUTINE */ 

BYTCON= • A' ; 
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L3: TAB (2) = -1; /* SET.UP TO IGNORE DIVIDE */ 

/* 'ERROR */ 

CALL ERRINT (2, TAB, 0); 

DCL CAT ENTRY CTL (PS); 

P5 = 1; 

Y = Y/O; 

DCL BUF CHAR (121) LOCAL EXTERNAL; 

/* DEFINE MESS BUFFER */, 

BUF= • ZERO DIVIDE IGNORED; 

CALL PRINT (BUF); /* CALL TO BSLLIB PGM ro */ 

/* PRINT MESSAGE */ 

CALL CAT; /* FORCE SPECIFICATION ABEND */ 

END; 

Page 52 
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PI: PROC (RR, R2) ; 

DCL BUF CHAR (121~ NONLOCAL; 

BUF= • FIXED POINT DIVIDE'; 

CALL PRINT (BUF); 

RETURN; /* ERROR HANDLER RETURNS TO POINT OF */ 

END; /* INTERRUPT */ 

P2: PROC (RX, R3) ; 

DCL BUF CHAR(121) NONLOCAL; 

DCL L3 LABEL NONLOCAL; /* PLACE I WISH TO BRANCH */ 

DCL 1 RX BDY(D~ORD), /* PIE AT INTERRU~T */ 

IBM Confidential 

(2 PICAA PTR(31), 

2 OPSWL , 

2 OPSWR , 

2 RI4A , 

2 RI5A , 

2 ROA 

2 RIA 

, 

, 

2 R2A FIXED (31) ; 

DCL R3 (12) FIXED (31) ; /* REG 3 - 13 AND */ 

/* ADDRESS WHERE R~rURN */ 

/* POINT IS STORED */ 

/* IN ERROR-HANDLEr- *1 

BUF= , ADDRESSING ERROR'; 

CALL PRINr (BUF); 
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DCL P6 PTR(31), RETP PTR(31) BASED (P6) ; 

P6=R3(12); /* POINT TO RETURN POINT ADDR */ 

RETP= ADDR(L3); /* SET RETURN POINT TO L3 */ 

RETURN; /* ERROR HANDLER WILL RETURN to L3 */ 

END; 
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COOl 
0002 
0003 

0004 

0005 

()006 

0007 
()008 
0009 
0010 
0011 
0013 

0014 
0015 

0016 
0017 
0018 
0019 
0020 
O('l?2 

0023 
0024 
0025 
0027 
:('028 
0029 
O()"20 

BSL OBJECT TIME ERROR ROUTINE 

ERRINT:PROC(I,X,II) OPTIONS(REENTRANT); 
DCL BUF CHAR(121); 

DCL TRAN(16) CHAR(l} INITIAU'0','1','2','3','4','5', 
, 6' , ' l' , ' 8 II , ' 9 ' , ' A ' , ' B ' , ' C' , ' D' , , E ' , ' F ' ) ; 

** W13 ** DATA ITEM MAY NOT BE ADDRESSABLE 
DCl MESS(l5) CHAR(26) INITIAU' OPERATION AT " 

, PRIVILEDGED OPERATION AT ',' EXECUTE AT " 
, PROTECTION AT ',' ADDRESSING AT " 
'SPECIFICATION AT ',' DATA AT " 
, FIXED-peINT OVERFLOW AT ',' FIXED POINT DIVIDE AT " 
, DECIMAL OVERFLOW AT ',' D~CIMAL DIVIDE AT " 
, EXPONENT OVERFLOW AT ',' EXPONENT UNDERFLOW AT " 
, SIGNIFICANCE AT ',' FLOATING POINT DIVIOE AT'); 

** W13 ** DATA ITEM MAY NOT BE ADDRESSABLE 
DCL I FIXED(31), 1* NUMBER OF ROUTINES GIVEN BY USER *1 

X(30) PTR(31),I* USER INTERRUPT TABLE *1 
II FIXED(31), 1* I~ITIALIZE FLAG *1 

XXAPICA FIXED(31) INITIAL(O) 1* SLOT TO HOLD USERS PICA*I; 
DCL RL REG(I) PTR(31), R2 REG(2r PTR(31); 

** W05 ** POSSIBLE CONFLICT IN USE OF REGISTER 
~DCL ERRMES CHAR(50) INITIAL(' ILLEGAL TYPE IT IS IGNORED'); 

RSAVE=Rl; 
RSAP= R2; 1* SAVE REGISTERS*I 
DU"1t-1Y=II; 
IF DUM~Y,=1 THEN GO TO LLl; 1* BRANCH SO PICA IS NOT SAVED *1 

GEf\I; 
CNOP 
LA 
BALR 
DC 
DC 
DC 
DC 
SVC 

HNDGEN 

2,4 
1,*+12 
1, 1 
B'00('01111' 
AL3(ERR) 
R'Oilll111' 
B'11111111' 
14 

RESTRICT(2); 
GEN; 

$ENDGEN 

BALR 2.0 
SRL 
Sf 
STC 

2,24 
1,XXAPICA 
2,XXAPICA 

RELEASE (2); 
lLl:R1=RSAVE; 
DCL CONTAB(151 PTR(31) leCAL EXTERNAL; 

R2=RSAP; 
I~ 11= 1 THEN DC JJ:1 TO 15; I*CLEAR INTERRUPT TAPlE *1 

CGNTAB(JJI=O; 
ENO; 

TER~=2*[-1; 1* SET cnUNT OF INTERPUPTS*I 
IF TER~<0ITFR~>3C THf~ 00; 

BUF='1I~CORRECT ROUTINE CCUNT'; 
CAll PRINT(I~UF); 

RETURN; 
END; 
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0031 00 J=l Te TERM BY 2; 
0032 INDEX=X(J); 1* PUT IN USER ROUTINES *1 
0033 IF INDEX<0IINDEX>15 THEN DO; 
~035 BUF=ERRMES; 
0036 CALL PRINT(BUF); 
0037 GO TO DUTE; 
0038 END: 
003~ ELSE; 
0040 CONTAB(INDEX)= X(J+11; 
0041 DUTE:END; 
0042 RETURN; 
0043 ERR:ENTRY(XXX); 
0044 DCL XXX PTR(31); 
0045 DCL BLOOP PTR(31); 
0046 BLOOP=R1; 
0047 DCL 1 PIE CTL(BLOOP) BOU~DARY(DWORO), 

2 RI4A, 
2 RI5A, 

2 RIA, 

2 PICAA PTR(31), 
(2 OPSWL, 1* lEFT HALF PGM PSW *1 

2 OPSWR, 1* RIGHT HALF PGM PSW *1 

2 RO, 

2 R2A ) FIXED(31); 
0048 Del 1 PS~TMP BOUNOARY(OWCRO) AUTOMATIC, 

(2 TPl, 2 TPR ) FIXEO(31), BACK LABEL; 
0049 TPl= OPSWl; 1* SAVE OLD PSW *1 
0050 TPR= OPSWR; 
C051 OPSWR=ADOR(BACK); 1* TRICK SUPERVISOR*I 
0052 GEN(L 15,4(0,13)); 
0053 GEN(L 14,12(0,15)); 
0054 GEN(BCR 15,14); 
0055 Del SINOX FIXEO(15); 
0056 DCl TPlA FIXEO(15) CTL(ADDR(TPL)+2); 
0057 BACK: SINDX= TPLA; 1* PICK UP INTERRUPTION CODE *1 
C058 IF CONTAB(SI~DX)=O THEN DO; BUF=MESS(SINOX); 
0061 BUFIN=28; 
0062 DO CLAP=1 BY 1 TO 3; 
D063 1* CONVERT ADDR *1 BTEMP:O; 
0064 DCL TPRZ (3) PTR(8) BASED(AODR(TPR)+I); 
0065 BTEMP=TPRZ(CLAP); 
D066 BTEMP=BTEMP&'FO'X; 
0067 BTE~P=BTEMP/l~; 

00t8 BTEMP=BTEMP+l; 
0069 BUF(BUFI~l=TRAN(BTEMP); 

0070 BTEMP=O; 
0071 BUFIN=BUFIN+i; 
0072 BTEMP=TPRZ(CLAP); 
0073 RTEMP=BTEMP&IOF'X; 
0074 BTEMP=BTEMP+l; 
0075 BUF(BUFINl=TRAN(BTEMP); 
C076 BUFIN=BUFIN+L; 
0077 
0078 
0079 

END; 
CALL PRINT(BUF); 
BUF=' I; 
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0080 
0081 
0082 
0083 

0084 
0085 
OC86 
0088 
0089 
C090 
0091 
0092 
0093 
00 0 4 
COC;5 
00 0 6 
COS7 

0008 
0099 
0100 
0101 

OIO? 
0103 
C104 
0105 

010f 
0107 
010R 
CIC<; 
0110 
0111 
0112 
o 11 ~ 
(1114 
0115 
0116 
0117 
OllR 

BSL OBJECT TIME ERROR ROUTINE 

CALL PRINT(BUF); 
CALL PRINHBUF); 

CALL CLOSE; 
GEN; 

CNOP 
AC 
DC 
DC 
L 
SVC 

$ENDGEN 

0,4 
15,*+8 
ALl( 1(2) 
AL3(24} 

END; 
DCL RET PTR(31),ERRTN ENTRY CTL(RET); 

IF tONTAA(SINDX)=-1 THEN DO; 
YO: GEN(L 14,TPR); 1* IGNORE INTERRUPT AND RETURN *1 

** 

** 

** 

GEN(L 15,4(0,13»; 
GEN(ST 14,12(0,15»; 

RETURN; 
END; 

FLSE DO; 1* CALL PGMER OFFIN~D ERKeR ROUTINE *1 
RET=CONTAB(SINDX); 

OPSwL=TPL; 
OPSI-;R=TPP; 
DCL REGYS( 121 PTR(311 ,SPTR REG(3) PTR(3l). 

PTBACK PTR(31) CTL(SPTR+4),REGT(10) PTR(31) CTL(PTBACK+32); 
W05 ** POSSIBLE CONFLICT IN USE OF REGISTEP 

00 15= 1 TO 10; 
REGYS(I5)=RtGT(I5); 1* STrRE REGS 3-12 

END; 
eCL BLcce PTR(31),Rl4 REG(14) FIXED(3l) 

W05 ** pnSSIBLE CONFLICT IN USE GF REGISTER 
GEN(l 14,@SAVC01+4); 

RF.GYS(11)=P.14; 
REGYS(17)=AOnR(TPR); 

CAL L E RRTN 
W06 ** DI~E~SIO~ED ITEM 

GC Te YO; 
END; 

~RPCL:ENTRY 

GE"l(ST 2,RSAP); 
GF:N(IC 2,XXAPICA); 
GEN(SLL 2,24); 

(PIE,REGYS) ; 
NOT SU8 SCk I PH [; 

1* IF US~R RtTUh~~ *1 
1* BRANCH Te RFSUMf *1 
1* ENTRY TO RfSTnRr SYSTE~ SPlf *1 

G~N(MVl XXAPICA,X'OO'); 
GE"l(L 1,XXAPICA ,; 
GEN( SVC 14): 
GEN(SPt>.1 2); 
GEN(L 2,RSAP); 

RETURN; 
END; 

*1 
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DCL' 0 IN 

48 

101 

45 

63 

2 

61 

62 

R2 

lP, 

10 

37 

108 

1 

P5 

SSL OBJECT TIME ERROR ROUTINE PAGE 58 

NAME 

BACK 

BLOOB 

BLOOP 

BTEMP 

BUF 

BUFIN 

CLAP 

CLOSE 

CONTAB 

OUr-'MY 

CUTE 

fRC!. 

ERKCL 

FRRINT 

ERRMES 

ERRTN 

I I 

ATTRIBUTE ANC CROSS REFERENCE TABLE 

STATIC, LOCAL, LABEL, INTERNAL 
51. 57 

AUTOMATIC, POI~TER(31), INTE~NAL, BCUNOARY(WORO,I) 

AUTOMATIC, PCINTER(31), INTERNAL, BCUNOARY(WORO,I) 
46, 47 

AUTCMATIC, FIXED(31), INTERNAL, BCUNOARYCWORD,I) 
63, -65, 66, 66, 67, 67, 68, 68, 69, 70, 72, 73, 73, "74, 74, 75 

AUTOMATIC, CHARACTER(121), INTERNAL, BOUNOARYC8YTE,I) 
27, 28, 35, 36, 60, 69, 75, 78, 79, 80, 81 

AUTCMATIC, FIXED(3l), INTERNAL, BCUNDARY(WORD,I) 
61, 69, 71, 71, 75, 76, 76 

AUTOMATIC, FIXED(31), INTERNAL, BOUNDARY(WORD,I) 
62, 65, 72 

STATIC, NONLOCAl, ENTRY, EXTERNAL 
82 

(15), STATIC, LOCAL, PnINTER(3l), EXTERNAL, BCUNOARY(WORO,l) 
22, 4 C, 58, 86, 94 

AUTCMATIC, FIXED(31), INTERNAL, 8CUNOARY(WORO,l) 
la, 11 

STATIC, LOCAL, LABEL, INTERNAL 
31. 41 

STATIC, NONLOCAL, ENTRY, EXTERNAL 
43 

STATIC, NONLeCAL, ENTRY, EXTERNAL 
lC8 

STATIC. NONLOCAL, ENTRY, EXTEP~AL 

1 

STATIC, LOCAL, CHARACTEP(50), [I\TERNAL, 80U"JDAKY(RYTE,l) 
35 

BASED, ENTRY, INTFRNAL 
105 

PARAMETER, FIXED(3l), INTER~AL, ROUNDARY(WORO,I) 
5, 5, 24 

PARAMETER, F[XED(31), INTERNAL, BOUNDARY(wORD,I) 
5, 5, la, 20 
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DCL' 0 IN 

32 

98 

31 

21 

12 

4 

47 

47 

47 

47 

28 

48 

97 

97 

97 

85 

9 

8 
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NAME 

INDEX 

15 

J 

JJ 

III 

MESS 

OPSwL 

OPSWR 

PICAA 

PIE 

PRINT 

PSWTMP 

PTBACK 

REGT 

REGYS 

RET 

RSAP 

RSAVE 

ATTRIBUTE AND CROSS REFERENCE 

,~UTOMATIC, FIXED(3U, INTERNAL, 
32, 33, 33, 40 

I~UTOMATIC , FIXED(3U, INTERNAL, 
98, 99, 99 

I~UTOMATI C, FIXED(31), INTERNAL, 
:31, 32, 40 

J~UTOMATIC, FIXED(3U, INTERNAL, 
;n, 22 

STATIC, LOCAL, LABEL, INTERNAL 
12, 11 

TABLE 

BOUNDARY(WORD,l) 

BOUNDARY(WORD, U 

BOUNDARY (WORD, U 

BCUNDARY(WORD,l) 

CI5), STATIC, LOCAL, CHARACTER(26), INTERNAL, BOUNDARY(BYTE,I) 
60 

IN PIE, FIXED(3U, INTERNAL, BCUNDARY(WORD,U 
4f9, 95 

IN PIE, FIXED(31), INTERNAL, BCUNDARYCWORD,l) 
50, 51, 96 

IN PIE, POINTER(~I), INTERNAL, BCUNDARY(WORD,l) 

STRUCTURE, BASED, CHARACTER(32), I~TERNAL, BOUNDARYCDWORD,l) 
105 

STATIC, NONLOCAL, ENTRY, EXTER~AL 
28, 36, 78, 80, 81 

STRUC TURE, AUTOMATIC, CHARACTER (8), I I\T ERN AL, BOUNDARY C DWORD, 1) 

BASED, POINTER(31), INTERNAL, B(UNDARY(WORD,l) 
91 

(10), BASED, POINTER(3U, INTERNAL, BOUNDARY(WORD,ll 
99 

(12), AUTOMATIC, POINTER(31), INTERNAL, BGUNDARYCWORD,1) 
99, 103, 104, 105 

AUTOMATIC, POINTER(31), INTERNAL, BCUNDARY(WORO,l) 
85, 94 

AUTOMATIC, FIXEDC3U, INTERNAL, BOUNDARYCWORDt!) 
<;;, 19 

AUTOMATIC, FIXEDC3U, INTERNAL, BCUNDARY(WORD,U 
8., 17 
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DeL'D IN 
47 

6 

47 

101 

41 

47 

6 

47 

55 

24 

4P 

48 

64 

3 

43 

88 
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NAME 
RO 

Rl 

RIA 

R14 

R14A 

R15A 

R2 

R2A 

SINOX 

SPTR 

TERM 

TPL 

TPLA 

TPR 

TPRZ 

TRAN 

x 

XXAPICA 

xxx 

YQ 

ATTRIBUTE AND CROSS REFERENCE TABLE 
IN PIE, FIXEO(31), INTERNAL, BOUNOARY(WORO,l) 

REGISTER(l), PCINTER(31), INTERNAL, BCUNOARY(WORO,l) 
8, 11, 46 

IN PIE, FIXEO(31), INTERNAL, BCUNOARY(WCRD,l~ 

REGISTER(14), FIXEO(3l), INTERNAL, eOUNDARY(WORD,ll 
103 

IN PIE, FIXED{3l), INHRNAl, BOUNGARY(WORD,l) 

IN PIE, FIXED(311, INTER~Al, BCUNCARY(WDRD,l) 

REGISTER(21, rCINTER(31), I~TFR~Al, BCUNOARY(WORC,l) 
S, 19 

IN PIE, FIXED(31), INTERNAL, ~C~~nARY(WORO,l) 

AUTOMATIC, FIXED( 151, I~TERNAL, eCUNDARY(HWOkD,ll 
51, 58, 6e, 86, 94 

REGISTER( 13), POINTFP,(3l), INTERr-.-AL, eOUNCARY(WURC,1) 
97 

AUTC~ATIC, FIXEO(31), INTERNAL, 8CUNOARY(WORC,1) 
24, 25, 25, 31 

IN PSWTMP, FIXf:D(311, INTERNAL, BOUNDARY(WORD,lI 
4C;, 56, 95 

BASED, FIXED!151, INTERNAL, PCUNDARY(HWORC,l) 
57 

IN PS~TMP, FIXED(311, INTERNAL, RCUNOARY(WORD,ll 
50, 64, 96, 104 

(31, BASED, PCINTER(S), I~TFRNAL, BCU~~ARY(PYTE,ll 

65, 72 

(161, STATIC, LOCAL. CHARACH>.!(lI. I~H:RNAL, eCUNCARY(BYTE,l1 
6C;, 75 

(301, PARAMfTER, PPINH::K( 311. INTEk~AL. Bf'UNOtlPY(WGf\D,1) 
5, 5, 3;>, 40 

STATIC, LOCAL, FIX[D(~ll, INTEQNAL, BCUNDAkY(WGkO,11 

PARA""ETFR, PCIt-.TE'P(311, INTFQ~'Al, bCU"':..lARY(WOI<Ddl 
44, 44 

STATIC, L(1CAL, LA8FL, I~TER~AL 

88, 106 
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*** PROC. ERRINT HAD 006 ERRORS 
*** THE FOLLOWING STATEMENT(S) HAD ERRORS 

0003,00C4,CCC6,(091,0101,0105 
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VI. EDI! 

1. Function 

EDIT is a library routine intended for use with BSL 
programs which may be called to perform input and 
output conversions analagous to the PL/I GET/PUT EDIT 
statements. Options are provided to perform GET/PUT as 
an I/O function or as with the PL/I STRING option. 
These options are obtained by the use of different 
entry points invoked by a CALL statement. 

2. Entry points and functions 

The entry points and their functions are as follows: 

A. GET (FORMAT, DATA 1 , DATA 2 , ••• , DATAn); 

B. 

c. 

This is analagous to the PL/I GET EDIT statement 
and reads a card from file with the DD name BSLIN, 
converts the fields specified in the FORMAT 
specification to the appropriate internal forms 
and assigns them to the corresponding data items. 
rhe method of specifying formats and the 
correspondence between format items and data 
arguments will be discussed later. 

GETS(FORMAT, STRING, DATA 1 , DATA2 , . .. , DArAnt ; 

rhis has the same function as a PL/I GEr statement 
with the STRING option. It works in the same way 
as GET, above, except that no read operation takes 
place. Instead, the STRING, defined by thE second 
argument, is considered to be the source of the 
data to be converted. 

PUT (FORMAT, DATA1 , DATA 2 , , DAr An); 

rhis corresponds to the PL/I PUT EDlf statement 
with the PRINT option. The jata items are 
converted according to the FORMAr specification 
and the resulting character string is written on 
the file with the DD name BSLOUT. An ASA carriage 
control character precedes each record, and is 
initialized to blank, which will result in single 
spacing. The user has the capability of skipping 
lines or page ejecting through the use of the S, 
P, or L format items, which will be described 

IBM Confidential October 27, 1967 



BSL LIBRARY Page 63 

later. 

D. PUTS(FCRMAT, STRING, DATA1I1 DATA21 ••• , DATAn~; 

This will have an effect similar to the PL/I PUT 
EDIT with the STRING option. It is the direct 
reverse of the function performed by GETS, 
described above. There is no carriage control 
field as in PUT, above, and the first position of 
the resulting string will be the first character 
in the Sr:I'RING. 

E. TABSET (N, TAB., TAB 2 , ••• , TABn); 

This entry is used for initializing tab positions 
which will be us~d in conjunction with the T 
format item. The first argument, N, is the number 
of tabs in the list, and TAB , TAB , etc. are the 
tab positions to be set. The maximum number of 
tabs is 63. If no ¢all has been made to TABSET, 
default tab positi6ns will be: 1,11, 21, 31, 41, 
51, 61, 11, 81, 91, 101, ~nd Ill. rhe use of tabs 
will be described in detail later. 

3. FORMAT description 

There are two methods of specifying a FORMAT list to be 
used in EDIT conversions. The choice of one over the 
other will be based on considerations such as ease of 
use, facility, and performance. 

A. Free forl1~-f0rmaE. 

rhe method which is the easiest to use is to 
provide a character string which contains the list 
of format items. The syntax of this format list 
is as follows: 

{
item } 
replication item 
replication (list) [

,item ] 
,replication item ••• tErminator 
, replication (list) 
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where: ite~ is any of the format items described 
below, ~E!ication is either an integer 
constant or a DO format item, 

list has the same description as the format 
list, and terminator is a period. The 
terminator-is essential, because the EDIT 
program has no other way of determining 
the number of data items in the data list. 

Blanks are allowed between elements of the list. 
There are two general types of format items: 
control format items and data format items. 
Control format items perform the functions of 
setting the pointer to be used in accessing fields 
in the input or output stream, skipping to the 
next input or output record, skipping to the next 
page (in the case of PUT) , or providing 
replication information, so that a format item or 
a format list will be used repeatedly. Data 
format items describe the type of conversion to be 
performed on the corresponding data item, and in 
certain cases, attribute information about the 
data item. There must be a data item in the 
argument list to correspond to each data format 
item in the format list (taking replication into 
consideration) • 

B. CONTROL formaLitern:! 

X(nl This will cause the pointer to be advanced n 
positions to the right of its current position. 
Intervening positions, in the case of PUT or PUTS, 
will be filled with blanks. If n is greater than 
80 when doing input (GET) the next record will be 
read in and the pointer pOSitioned to n-80. If 
this is still greater than 80, the process is 
continued until a position between one and 80 is 
obtained. Similarly, on output (PUrt, if n is 
greater than 120, the current record is output and 
the pointer is positioned to n-120. rhis process 
is also repeated, as in GET, until a pointer value 
is obtained which is less than 120. When using 
GETS or PUTS, however, the pointer is simply 
advanced n pOSitions to the right. It is the 
us~r's responsibility to ensure that the pointer 
does not advance beyond the end of the STRING. 
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~ 'rhis will cause the ·pointer to be advanced 
to position n in the input/output stream. If GET 
or PUT are being used and n is greater than 80 or 
120, respectively, records will be skipped in the 
same manner as when X~) causes the pointer to be 
advanced beyond the end of the record. 

If n is less than the current position of the 
pointer, when using GET or PUT, a skip to the next 
record is implied. That is, n will be treated in 
the same way as if it were n+80 in the case of GET 
or n+120 in the case of PUT. For GETS or PUTS the 
quantity n will be used to advance the pointer n 
positions in the string. Backward setting of the 
pointer in this manner does not cause blanking. 

S This will cause the current record to be 
written, in the case of PUT, and the pointer set 
to position one of a new line. Similarly, in the 
case of GET, a new 'record will be read and the 
pointer set to position one of this new record. 
When using GETS or PUTS, this format item is 
ignored. 

P This will cause the current record to be 
written, in the case of PUT, and the next line to 
begin on the succeeding page. In the case of GET, 
this' format item is treated the same as S, above. 
When using GETS or PUTS, this format item is 
ignored. 

L(nl This format item is intended for use with 
PUT. It will have the same effect as the P format 
item followed by n-l S format items. rhat is, the 
next line will begin on line n of a new page. 

When using GET, this format item will be treated 
in the same way as the S format item and n is 
ignored. In the case of GETS or PUTS, this format 
item is ignored. 

! This causes the pointer to be advanced to the 
next tab position which is greater than the 
current position of the pointer. rabs may be set 
through the use of the TABSET entry point, 
described above, or the default tabs may b€ used. 
There is only one tab table in the EDIT Frogram, 
which is used for both input and output. If the 
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user requires different tabbing for these, he must 
call TABSET each time he desires different setting 
of the tabs. 

If the use of a tab would result in the pointer 
being advanced beyond the end of the current 
record, when using GET or PUT, the current record 
is dispensed with and the pointer is set to the 
value of TABl in the next record. Similarly, if 
the pointer has already been positioned past the 
value of the last tab in the table, the current 
record will be dispensed with and the pointer set 
to TABl in the next record. 

c. Replication format items 

Replication is technically not a type of format 
item, but it does perform a control function and 
is therefore, included as a special case of the 
control format items. There are two types of 
replication supported. 

n This will cause the immediately following 
format item or format list enclosed in parentheses 
to be used repeatedly n times. Each time a data 
format item is encountered, the next data item in 
the argument list is accessed. In other words, 
the effect of using this type of replication is 
exactly the same as if the immediately adjacent 
format item or format list were repeated n times. 
For example: 

2 F(6,3l) 

is exactly equivalent to: 

F(6,3l), F(6,3l) 

DO(ll~ This type of replication is intended to 
provide the capability of inputing or outputing an 
entire data aggregate, without having to itemize 
each element. Its effect is similar to the 
"implied DO" of PL/I, except that the DO 
specification must appear in the format list, 
rather than in the data list as in PL/I. The 
operation of the DO format i ten~ is as folloW's: 
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The same data item is referenced n times and the 
immediately adjacent format item is used 
repeatedly n times in conjunction with this data. 
Each successive time the data item is referenced, 
the address of the data being accessed is 
incremented by d bytes, in order to obtain the 
next element of the aggregate. rhe user must be 
careful to know the mapping of his data aggregate 
when specifying this parameter. 

The DO format item may also be used in conjunction 
with a format list enclosed in parentheses. 
However, this is constrained by the fact that the 
associated format list may contain only Qne gat~ 
format item, although it ma,y have any number of 
control format items. If this rule is violated, 
the results are unpredictable. Also, nested DO 
format items may sometimes have unpredictable 
results and should be avoided. It should also be 
noted that a DO format item with the d 
specification equal zero is equivalent to the 
simple replication described above. rhat is: 

DC (2,0) F (6,31) 

is equivalent to: 

2F(6,3l) 

The follo'wing examples demonstrate the use of the 
DO format item: 
1 DCL V (5) FIXED (31) ; 

2 CALL PUT ('DO (5,4) (X (2), F (6,31t ).' ,V) ; 

3 CALL PUT('S(X(2) ,F(6,31) .',V(l) ,V(2t ,V(3) ,V(4) ,V(5) ~; 

4 CALL PU'I'('X(2) ,F(6,3l) ,X(2) ,F(6,3l) ,X(2) ,F(6,3l), 
X (2) ,F (6, 31) ,X (2) ,F (6,31) .',v (1) ,V (2) ,V (3) , 
V(4),V(5) ); 

6 CALL PUT('DO(5,0} (X(2) ,F(6,31) ) .',V(l) ,V(2), 
V(3) ,V(4) ,V(5)); 

7 CALL PUT('DO(5,4) (DO(5,4) F(6,3) ) .',V); 
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In the above example, statements numbered 2 
through 6 will have the identical effect of 
putting out the entire array, V, according to the 
format specif ication, F (6,31) , and wi th two blanks 
between each field. 

Statement number 7, however, is not correct, since 
nested DO specifications are used. rhe effect, in 
this case, will be that the inner DO specification 
will be completed, and an attempt will be made to 
access a new argument for the second iteration of 
the outer DO specification. That is, for each 
level of DO specification, a new data item is 
required. rhus, in the above example, if five 
arrays had been mentioned in the data list, the 
result would have been that all five arrays would 
have been output in the same manner. If the user 
desires to take advantage of the nested DO 
facility, he should make sure he understands this 
relationship. 

D. Data format items 

~(nL The associated data item is treated as a 
character string and n characters are moved from 
it, in the case of output, to the field in the 
output string starting at the current position of 
the pointer. If PUT is being used, and there are 
not enough spaces remaining on the current line to 
contain this character string, the current line is 
output and the field will begin in position one of 
the next line. In the case of input, n characters 
are moved from the input string to the associated 
data item. If there are not n characters 
remaining in the current record in the input 
stream, in the case of GET, a new recorj is used 
and the n characters are accessed beginning with 
position one of the new record. 

rhe pointer is then advanced n positions to the 
right in preparation for the next field. 

!U!!L The associated data item is treated as a bit 
string of lengthen) and, in the case of output, 
each bit is converted to its character 
representation (Ill or 10

1
) and placed into the 

output string. In the case of input, n characters 
are accessed from the input string; each character 
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is expected to be either a 'I' or a '0' and these 
will be converted to a bit 'l'B or 'O'B and placed 
in the corresponding position in the bit data 
item. The same rules apply with regard to the 
field not fitting in the remaining part of the 
record as in the A format item. 

!U!!L The associated data item will be converted 
to hexadecimal, in the case of output, and placed 
into a field of length (n). The size of the data 
item is considered to be n/2 bytes. On input, the 
field in the input string is considered to contain 
any combination of the characters '0', '1', '2', 
'3', '4', '5', '6', '7', '8', '9', 'A', 'B', 'e', 
'0', 'E', or 'F'. Each respective character will 
be converted to a four bit binary value in the 
range 'OOOO'B to ~llll'B and placed the data item. 
Any characters other than those mentioned above 
will produce unpredictable results. 

F(n~ The associated data item will be treated 
as a fixed point arithmetic variable of precision 
(d). On output, this variable will be converted 
to decimal (characte~ and placed right justified 
in the field of length (n) in the output string. 
If the number is negative, a minus sign will 
appear to the left of the most significant digit. 
If the field is too short to contain the converted 
number and sign, if any, truncation will be 
performed on the left. 

On input, the field in the input string is 
considered to contain numeric characters, 
optionally preceded by a plus or minus sign. If 
the sign is present, it must immediately precede 
the most significant digit. The numeric 
characters are converted to binary and assigned to 
the associated data item. If illegal characters 
are present, the EDIT program will write a 
diagnostic message on BSLour. 

Note: Trailing blanks within the field ~ill be 
treated as zeroes. 

U(n~ This format item provides the facility for 
the user to specify his own converS1on algorithm 
for a given data item and the current position in 
the input/output string. There are two data items 
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associated with each U format item. The first is 
a pointer to the user's conversion routine and the 
second is the data item which is to be referenced 
by the conversion. The nand d specifications are 
passed along to the user program to be used as 
desired. It is recommended that the n 
specification be the length of the field in the 
input/output string, as the EDIT program will use 
this to determine whether to skip to the next 
record. rhe d specification is optional and, if 
present, may contain any numeric information of 
use to the user program. 

The user program must be an external procedure and 
be set up to receive four parameters: 

P, N, D, Q in that order, where: 

P is a pointer to the beginning of the current 
field in the input/output string. When the user 
routine has completed its conversion, it should 
update P to position the pointer past the given 
field. 

N is the contents of the n specification in the U 
format item. 

o is the contents of the d specification in the U 
format item. 

Q is the data item which is to be converted or to 
receive the converted result. 

P and Q are defined as POINTER (31) and 

Nand D are defined as FIXED (31) • 

Since there are two data items associated with the 
U format item, it is not legal to use it in 
conjunction with the DO format item. Any attempt 
to do so will obtain unpredictable results. It is 
possible to obtain this capability, however, if 
the user program is so designed. The d 
specification, for instan~e, could be used to tell 
the user routine the number of elements in an 
array. 
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The following is an example of the use of the U 
format item: 

DEC:LARE P PTR 'INIT (ADDR (MYCON\1~ ), 
USER ENTRY CTL(P), 
DATA FIXED (31) ; 

CALL PUT (. U (6,25) _. , USER, DA'rA) ; 

In this example, MYCONV is the name of an external 
procedure which is set up to receive the arguments 
described previously_ The value of the arguments 
in this case, will be: 

ADDR (output buffer), 6,25, DATA 

If the recommended practice has been observed, the 
user routine will have changed the first parameter 
to ADDR (output buffe~ + 6 upon completion. 

4. Coded format lists 

The second method of specifying a format list 
provide a table which has been initialized to 
internal codes representing format types and 
values of the nand d fields. The table 
defined as: 

DCL I FORMAT (n), 
2 T PTR(8), 
2 N PTR (8) , 
2 0 PTR (8.) ; 

is to 
contain 
binary 

must be 

The names, FORMAT,T, N, and D are, of course, 
arbitrary, but the structuring must be identical to the 
example. The dimension of the table is up to the user. 

When using this method of format description, T(l) must 
be equal to binary zero. This is the only way the EDIT 
program can determine whether the first or second 
method is being used. Succeeding values of T depend 
upon the format item being used. The internal codes 
for each of the format items are as follows: 
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A 
B 
F 
H 
U 
X 
( 

S 
P 
T 
L 

Internal Code 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 

Page 72 

In addition, replication (both kinds) is represented by 
the character '.' (or internally 'SC'X). For simple 
replication, the corresponding 0 element will be zero, 
and for the DO type of replication, this will contain 
the d specification. 

Grouping of format lists, as in replication, are 
represented by an entry in the table in which T 
contains the character '(' (or internally '40'X), and D 
contains a level number. The level number should be 
one greater than that of the previous group which has 
not been closed out. rhe group is closed by an entry 
in the table in which T contains the character ')' 
(internally 'SO'X) and D contains the same level number 
as the entry specifying the beginning of the group. It 
is not important that these level number conventions be 
strictly adhered to, but this is suggested for ease of 
debugging and documentation. It is important, however, 
that the level number 'be non-zero, as a zero value will 
confuse the EDIT program's~ousekeeping. 

The end of the format list is represented as an entry 
in the table with r containing the character '.' 
(internally • 4 B' X) • 
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An examE1e of the two methods of format descriEtioQ. 

DECLARE FMTI CHAR (21) , INIT (' C (3) ,2 (F (6,31) , X (2) ).' ~ , 

1 FMT2 (8), /* C * ( F X • */ 

T PTR(8) INIT(0,7,'SC'X,'40'X, 3, 6, 'SO'X, '4B'Xt, 

N PTR (8) INIT (0,3,2,1,6,2,1,0) , 

o PTR (8) INIT (0,0,0,31,0,0, 0) ; 

The variables FMT1 and FMT2 could be 
interchangeably to obtain the identical result. 

used 

The choice between the first 
defining format lists may be 
following considerations: 

and second methods of 
dependent upon the 

A. rhe user will probably find that the first method 
is easi,er to use: and provides a more graphic 
documentation for his program. 

B. The second method may be preferable if the user is 
interested in redUcing processing time to a 
minimum, since it is not necessary to scan a free­
form lis·t. 

c. rhe second method may be required if the user 
program is very large and there is not enough 
memory to contain the SCAN module. The SCAN 
module is a separate program and may be excluded 
from thle load module at line-edit time by 
specifying the NCAL option and providing INCLUDE 
cards for the EDIT program and the READ (BSL 
INPUT/OUTPUr) program, which is called by EDlr. 

D. If it is desired to change any of the format 
specifications dynamically, this is easier done 
when the second method is used. It will be noted, 
however, that when the first method is used, it is 
very simple to read a format list into a character 
string and then use this format list in a 
succeeding call to EDIT. Thus the user can design 
his program such that his input records are self­
defining. 
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A. If the first method of format description is used 
(character string), the maximum length of the 
string is 256 characters. For the second method 
there is no limit. 

B. When 'the STRING option is used, it is the user's 
responsibility to insure that the pointer does not 
advance beyond the end of the user's string. 

c. Character st~ing literals passed 
such as format lists, may 
characters. Character string 
contain up to 256 characters. 

as arguments, 
not exceed 53 
variables may 

D. rhe n specification for any of the data format 
items may not exceed 80 for GET or 120 for PUT. 
When using GETS or PUTS, there is no limit. 

E. Each call to GET or pur represents at least one 
I/O operation. That is, each call to GET causes a 
record to be read before processing takes place, 
and each call to pur causes the current contents 
of the buffer to be written when processing has 
been completed. If the user is intereste1 in 
building up a record through several calls to 
EDIr, he can do so by using the STRING option. 

F. If the user does not know how many records appear 
on his input data set and wishes to test for end 
of data, there is an external variable named EOF, 
which is defined as FIXED (31) which may be tested. 
ECF will be set equal to 0 until the end of data 
is reached, when it will be set equal to one. 

There are several error conditions which can oe 
diagnosed by the EDIT program. When one of these is 
encountered, a suitable message will be written on 
BSLOUr. Following this will be the current contents of 
the input/output string for as far as the pointer has 
advanced. After encounting an error condition, no 
attempt will be made to recover and continuE 
processing; return will be made to the user pr00ram. 
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Diagnostic messages will be of the form: 

' ••• * •••••• HAS OCCURRED WHILE ATTEMPTING EDIT CONVERSION' 

where ' ••• *.*.*.' will be replaced by a specific 
diagnostic such as one of the following: 

'AN ILLEGAL FORMAT ITEM TYPE' - This indicates that a 
character was encouAtered which was not one of the 
recognized format items. 

'PROGRAM ERROR TYPE.' This indicates that an 
interrupt occurred within the EDIT program. The 
'*' will be replaced by a hexadecimal interruption 
code obt:ained from the PSW. The possible 
interruption codes and the probable cause for each 
are given below. 

1 Illegal operation - the probable cause is that a 
branch has been made to a module which has 
not been loaded. Possible candidates are the 
SCAN or READ modules, or the user's 
conversion routine when using a u format 
item. 

5 Addressing - the probable cause is that there 
are more data format items than data items in 
the argument list. Be sure to check 
replication in the format list. 

6 Specification - the probable cause is thE use of 
the F format item where the d specification 
does not agree with the precision of the data 
item with which it is matched. 

7 Data this can only occur when, using the F 
format item for input, a non-numeric 
character has been encountered in the field. 

8 Fixed-point overflow - This will occur if the 
field being processed for input with the F 
format item contains a number greater than 
2,147,483,642 or less than - 2,147,483,642. 

'ILLEGAL FORMAT LIST SYNTAX' - This indicates that the 
format list contains a syntactic error, such as a 
missing right parenthesis, comma, or terminator. 
Note that the comma delimiter shou1:! not appear 
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between replication and the format item or list 
with which it is associated. 
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0001 EDIT: PROC(FMT,OATA) OPTIONS(OATAREG(12)); 
0002 DECLARE 

( P ,Q, R, S) PTR, 
1 TABLE cn( P), 

2 FORMAT( 120), 
~ T CHAR (1) , 

3 W PTIHA), 
"3 0 PTR(S), 

PU PTR, 
USER ENTRY CTl(PU), 
1 BUFR, 

2 CClL CHAR(!), 
2 BUF CHAR( 120), 

ARG(50) CTL(Q), 
IMAGE CHAR(120) Cll(S), 
FMT CHAR(256), 
PUP PTR (TUR), 
DATA fIXED, 
CC CHAR(!) INfT(' ,), 
(K,l,FUNc,nPT,V,Vl,V2,JJ,KK)FIXFO(3l), 
(TltT2) PTR(A), 
1 CDATA CTl(R) R[)Y(~ORD), 

;> Ff FIXED(3l), 
~ FH FIXFD(151, 

4 PI PTR(A), 
1 WKS, 
2 BlANKSCHAR(120) INIT(' q, 
2 TMPS CHAk(161 INIT(' I), 

;> SPCF CHAR(1201, 
HE:X CHAR(16) INI"{('017)4<)67F\qf\l~cr)bF'), 

PA1TERN CHAR( 16) [NIT( '40?OlO?O?O?O?O?02C?02()20?()202l20' X). 
I kEGISHR(;/l, 
k3 REGlSTfP(,). 
R 4 REG I S T l R ( 4) P T f< (-\ I ) , 
J RcGlSTfR(5). 
FRMSG CHAR(I?l) INIT('l******.******* •• ***.****** ••• **** HAS 

8UN ENCOUNTEfUC I,m II I ATTl~PTING ffllT CCNVFRSION. ,), 
DEC (HAR(RI RUY(ChnRD), 

XXAPI(A ~IXlD(,l', 
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( AnUT, RIJU T ,F (] U T ,H(JU T • XUUT ,cmJl ,S r1LJT ,PClJT. TOUT, IIOUT • A IN, BIN, FIN, 
HIN,XI~,rIN,SIN,PIN,'IN,UINllAHFL, 

RFP (161 PTk(l5) INIT(O), 
STARTll6) PIk( R) INI1(1), 
I M Of) (1 6 I P T fJ. ( R) I NIT ( 0) , 
F[RST( 16) PTI« R) 11\1 r( 1), 
NO ( 16) P T R ( A) I NIT( 1), 

S I G N (H A k ( 1) I N I "{ ( , I- C ' XI , 
C CHAR(lI lTl(k41, 

TAB ( 64) P T R ( b) I N I "{ ( 12 , 1 , 11 ,21 , :11 .41 , ' 1 , 6 1 , 7 1, R 1 , 9l , 101, 1111 , 
PFRk PTR(~I) INIT(ACUR(fRk)), 
ACTION(Z4) PIR INIT(AOUk(AGUT),AUOk(R0UT),AOOR(FnUT),AOOR(HOUT) 

,A rOR ( UUU T I ,AOOR (X nUT) ,AnUk (CLUT ) , ADOR (S nUT) , A CDR (POUT) 
, A U 0 p ( r n U Tl , AU Uk (I nu TI ,A IJ D k ( l P r~ I ,A 0 0 R ( A I N I , /I CUR ( H I N I 

, A f) f) R ( r 1 N I , A [) n R ( II IN) , Ann f~ ( LJ I I\! ) , A 0 C R ( X II\! I , AD U R «( IN) 
, 1.0 fJ R ( SIN I , A C r, I{ ( PIN) , A U Ill) ( TIN I , AD C f{ ( lIN) , A [) [) R ( ERR I ) ; 
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0003 
0004 
()005 
0006 
0007 
0008 
0009 
(J010 
0011 
0012 
0013 
0014 
0015 
0016 
0017 
0018 
0019 
0020 
0021 
0022 
()023 
0024 
0025 
COU 
0027 
OC2P 
0029 
0030 
('031 

0032 
0034 
0035 
0036 
0037 
0038 
0039 
0040 
0041 
0042 
0043 
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RESTRICT(2,3,4,5); 
TABSET: ENTRY; 1* ENTRY PCINT TO INITIALIZE TAB TABLE *1 

GEN(ST 1,Q); 
R=AQ.G( U; 
N=FF&63; /* GET NUMBER OF TABS (MAX. IS 63) */ 
TAB(U = N; 
DO J=2 TO N+1; 1* lOOP THROUGH ARG LIST AND TAB TABLE *1 

R=ARG(J); 
TAB(J)=FF; /* SET TAR ACCORDING Te CORRESPONDING ARGUMENT*/ 

END; 
RETURN; 

PUT: ENTRY(FMT,DATA); 
FUNC = 2; 

OPT=O; 
BUFq = "; 

GO TO PROCESS; 
GET: ENTRY(FMT,DATA); 

FUNC = 2; 
OPT=12; 
CALL READ(BUF); 

GO TO PROCFSS; 
PUTS:ENTRY(FMT,DATA); 

FUNC = 1; 
OPT=O; 

GO TO PROCESS; 
GETS:ENTRY(FMT,DATA)' 

FUNC = 1; 
OPT=12; 

PROCESS: 
GEN. 

ST 1,Q 
CNOP 2,4 
LA 1,*+12 
BALR 1,1 
DC X'OF' 
DC AL3(ERA) 

$ENDGEN 

DC X'7FFF' 
SVC 14 
BALR 2,0 
SRL 2,24 
ST 1,XXAPICA 
STC 2,XXAPICA 
l 1,Q 

IF FUNC 2 THEN DO; 

N=O; 

S = ACOR(BUF); 
00=1 ; 
END; 

ELSE DO; 
S=ARG(2); 
00=2. 
END; 

P = ADDR(FMT); 
J= 1; 
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0044 
0048 
0049 
00'51 
00153 
0055 
0056 
0057 
0058 
0059 
<l060 
0061 
()062 
(,063 
00615 
0066 
0067 
C068 
0070 
0072 
0073 
0074 
0075 
C077 
0078 
0079 
OOPO 
0082 
0084 
OOFlIj 
C086 
0088 
{)OA9 

0090 
00 0 1 
(;093 
ooq,) 

009f> 
(1(~ 97 
0098 
009 0 

0100 
0101 
<'1<'2 
0104 
0105 
0106 
0107 
GIOA 
010 0 

0110 
0112 
0113 
() 114 
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IF T(1) ~= 'OO'X THEN 00; CALL SCAN(P); J=O; 
END; 

K = 1; I= 1; 
ITER: J= J+l; 11 = T(J); 

IF Tl = '*' THEN DC; 

TSTK: 

IF Tl 

IF Tl 

'(' THE N 

K = K+l;, 
REP(K) = W(J); 

IMOO(K)=O(J) ; 
FIRSHK)=l; 

START(K)= J; 
NO(K) = 0; 
GC TO ITER; 
ENO; 
DC; 
NO(K) = W(J); 
GC TO ITFR; 
END; 

')'THENDC; 
IF REP(K)=1 THEN K::K-l; 

GO TO ITER; 
f::NO; 

ELS F on; 
PFP(K)=RFP(K)-l: 
J :: START(K); 

If IMOO(K)~=O THEN FIRST(K)=O; 
END; 

IF Tl='.' THEN DO; 

IF Tl 

IF OPT+FUNC=2 THEN CALL PRINT(BUFRI; 
GC Tn EPl; 
END; 

'1' THEN on; 
FRMSG(2:32)~'IllFr,Al FORMAT ll~T SYNTAX 
GO TG ERROR; 
END; 

, ; 

IF Tl(6 THEN DO; 1* If IT IS A DATA rORMAT ITF~ *1 
IF FIR~T(K)=1 THfN on; 1* FIRST ITFRATION OF AN *1 

*1 1 * I ,.. P LI F: 0 f) rJ ( n R f L S F N (j IMP IF 0 DO ) 
rf):::f)f1+1;I*STF:P TO NEXT 
f{ ;:ARG(DD); 

ARGUMENT*/ 

END; 
f-LSF k=k+lM[W(K);I* GFT NEXT ELEMENT*I 

IF f-UNC=2 THf:N 1* GlT (:R PUT P-JUT C;TRH~G) *1 
IF npT~O THIN 1* PUT *1 

on; 1* TEST FrR LI~f SPILL *1 
IF I+W(JI>121 THEN O~; 

CALL PRINT(BUFR); 
FlUFP=" ; 
1= 1; 
Ef\IC; 

F:LSE; 1* NULL *1 
lL"f Dr,; 1* TEST FOR CARD SPIll*1 
IF I+W(J)81 THFN Q~; 

CALL RFAO(BUF); 
1= 1; 
tND; 
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END; 
IF T1)11 THEN GO TQ ERR1; 
Tl = Tl + OPT; 
GO TO ACTIONCT1); 

LOUT: IF FUNC=1 THEN GO TO NoITM; 
CALL PRINTCBUFR); 
L=120*C~(J}-1)+1; 

BUFR='l'; 
GO TO TSTl; 

END; END; 0115 
0118 
0120 
0121 
0122 
0124 
<H25 
0126 
0127 
(l128 
0129 
0131 
0132 
0135 
(l136 
0137 
0138 
0139 
0141 
0144 
(l145 
0146 
0147 
014A 
0149 
0150 
0151 
0152 
01'53 
0154 

XOUT: N=I; /* CHANGE X FORMAT TO C FORMAT 
tOUT: L=W(J)+N; N=O; 

Ll = L-l; 
IF L<I THEN If FUNC=2 THEN DO; 1* TEST FOR BACKWARD POSITION 

CALL PRINTCBUFR); 
BUFR="; 
END; 

ELSE; 
ELSE IF FUNC=l THcN IMAGECI:Ll)=8LANKS; 

TSTL: IF l)120 THEN IF FUNC=2 THEN DO; 
CALL PRINTCBUFR); 
BUFR="; 

I = L; 
GO TO TSTI; 

AOUT: L = W C J ) ; 
VI = I+L-l; 
IMAGEeI:Vl) 
GO TO INCRI; 

L-=L-12C; 
GO TO TSTl; 
E~D ; 

CDATACl:Ll; 

01'35 BOUT: V = 8; 
0156 L = weJ); 
0157 DO KK = 1 TO LIB ~1; 

0158 M5K = '80'X; 
015S NN = eKK-l)*8; 
0160 IF (N~+B) > L THE~ V=l-NN; 
0162 00 JJ 1 TO V; 
0163 Tl = CDATACKK); 
01f4 Tl = Tl & MSK; 
0165 
0166 
r.1t8 
01f9 
o17C 
0171 
0172 
0173 
0174 
0175 
017t 
0177 
0178 
('17Q 
01PO 
CIPI 

Ll = NN+JJ; 
IF Tl = 0 THEN T~PS(ll) 

ELSE TMPseLLl 
MSK = f.'SK/2; 

END; 
END; 

MVA: VI = I+L-l; 
I~AGE(I:Vl) = TMPSCl:L); 
GC TO INCRI; 

HOUT: L=WCJ); 
V = CL-l)/2+1; 
DO KK 1 TO V; 

JJ = 2*KK-l; 
Tl = CCATA(KK); 
T? = 11/16 +1; 
TMPS(JJ) = HEX(T21; 

'0' ; 
, 1 ' ; 

PAGE 80 

*1 

*1 



BSL/1 SEPT67 

0182 
0183 
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JJ=JJ+ 1; 
T2 =(T1 & 'OF'Xl +1; 

0184 CLEAR: 

0185 
0186 
0187 
0188 
0190 
0192 
0193 
0194 
01<;;5 
0196 
{)1C;7 
0198 
0199 
0200 
0201 
0202 
()203 
0204 
0205 
0206 
0207 

0208 
020Q 
0210 
0211 
0213 
0214 
G215 
0216 
0217 
0218 

0220 
0221 
0222 
0223 
0225 
one 
02~1 

0232 
0233 
0234 
0235 
0236 
l.i237 
0238 
0239 
024.0 
0241 

TMPS(JJ) = HEX(l2); 
END; 
GO TO MVB; 

FOUT: l = D(J); 
IF L > 16 THEN R3 FF; 

ELSE IF l > 8 THEN R3 
ELSE R3 

GEN(CVD 3,DEC); 
TMPS = PATTERN; 

GEN(LR 3,1 l; 
GEN(LA 1,T~PS+15); 

GEN(EDMK TMPS(16),DEC); 
GEN(BC 10,SP); 
GEN(BCTR 1,0 ); 
GEN(MVI O(1),X'60'); 

SP: GEN(LR 1,3 ); 
l = W(.J); 
VI = I+IL-l; 
V2 = 1 7·-L; 
IMAH( I:Vl) TMPS(V2:li1}; 

INCRI: I = I+IL; 
TST I: 

GO TO NO ITM ; 
1SET: 1=1; 

GO TO NDITM; 
POUT: CC = 11'; 
SOUT: IF FUNC ~= 2 THEN GO Te NDIT~; 

CALL PRINT(BUFP); 

PIN: 
LIN: 
SIN: 

CCTL = CC; 
BUF = I.; 
CC = I '; 

G(l TO ISET; 

IF FUNC = 1 THEN GO TC NOITM; 
CALL RE.AOIBUF); 

GO TO ISET; 

FH; 
PI; 

XIN: N=I; 1* CHANGE X ~ORMAT TO C FORMAT 
CIN: L = W ( J ) +l\J; N== 0 ; 

TSIC: 
IF l<I TMEN IF FUNC=2 THEN CALL RFAO(BUF); 
IF L>80 THEN IF FUNC=2 THEN DO; 

I = L; 
GO TO TSTI; 

AIN: L = W(J); 
V1= !+l·-l; 
COATA(l:L) = IMAGF.(I:Vl); 
GC TO HJCRI; 

BIN: L = W(J); 

CALL REAO(BUF); 
L=l-80; 
GO TO TSTC; 
tND; 

PAGE 81 
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0242 
0243 
0244 
{l245 
0246 
0248 
0249 
0250 
0251 

BSL GET/PUT CONVERSION PACKAGE 

V = A; 
DO KK = 1 TO L/8 +1; 

MSK = '80'X; 
NN = (KK-1J*8; 
IF (NN+BI > L THE~ V L-NN; 
T2 = 0; 
DO JJ=l TO V; 

LL= NN+JJ+I-l; 
T1 = I~AGE(LU; 

0252 IF T1 = 'I' THEN T2 T2 I MSK; 
0254 

HIN: 

F If\): 

MSK t-'SK/2; 
END; 

CDATA(KK' T2; 
END; 
GO TO INeRI; 
L = W( J. ; 
V = (L-UI2 +1; 
DO KK 1 TO V; 

JJ 2*KK+I-2; 
Tl IMAGE(JJI; 
JJ JJ+l; 
T2 IMAGE(JJI; 
VI =(T1 &E 'FO'X./16; 
Tl = 11 & 'OF'X; 
Tl = (Tl+Vl*~'*16; 
V2 =(T2 && 'FO'XI/16; 
T2 = T2 & 'OF'X; 
T2 = T2+V2*3+Tl; 
CDATA(KKI = T2; 

END; 
GQPl INCRI; 
L = W( J 1 ; 
R3 = L-l; 
R4 = ADOR(IMAGFI+I-1; 

0255 
0256 
0257 
0258 
025Q 
0260 
0261 
0262 
0263 
0264 
026'i 
0266 
0267 
0268 
()26Q 
027C 
0271 
00272 
0273 
0274 
0275 
027(, 
0277 
02713 
027Q 
02 R l 

SIGN = 'FC'X; /* INITIALIZE SIGN POSITIVE 
SKPf\: IF R.3<O THEN DO; 

Ol'P2 
()('Pl 
fl284 
Ol'Pf, 
(~l' R7 
f)?RR 
07Rq 

IF ( 

02Qr: IF C 
02 0 2 Ir r: 

02 0 <"; SKPSGN: 
0296 

I , 

R3=0; 
GO TO SElF; 
END; 

THEN DQ; 
R4 R4+1; 
R3 = IU-l; 
Gn Te SKPB; 
END; 

'+' THEN GO TC SKPSGN; 
I_I THEN DO; 

SIGN = IFD' X; 
R4 = R4+1; 
R3 = R3-1; 

02 0 7 END; 
07Q8 PACKER: GFNIPA(K UE(81.0(0,411; 

/* SKIP LEADING BLANKS 

/* IF MINUS SIGN IS PRESENT 
/* srT MINUS SIGN MASK 
1* PCSITION PAST SIGN CHAP 

PAGE 82 

*/ 

*1 

*1 
*/ 
*/ 

Ul'oq IF Q1>15 THEN DO; /* CANIT PACK MORE THAN 16 DIGITS *1 
(30) R4=R4+R3-15; /* MOVE STARTING ADDR TO THE RIGHT */ 
U302 R3=15; 
o~n~ END; 
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0304 
0305 
0306 
0307 
03C8 

0310 
0312 
{)313 
0314 

0315 
0317 
0318 
0319 
0320 
0321 
0323 
0325 
0326 
0327 
0328 
032C; 
0330 
0332 
0333 
0334 
0335 
0336 

0337 
0338 
0339 
0340 
0341 
0342 
0344 
0345 

0346 
0347 
0348 
0349 
0350 
0351 
0352 
0353 
0354 
0355 
0356 
0357 
0358 
0360 
0362 
{)363 

BSL GET/PUT CONVERSIO~ PACKAGE 

GEN(EX 
GEN(OI 
GENlNC 
GENlCVB 

SETF: 

3,PACKER ); 
OEC+1,X'OF' 
OEC+1,SIGN 
3,DEC ); 

) ; 
INSERT PROPER SIGN 

IF D(J) ) 16 THEN FF = R3; 

); 

ELSE IF C(J) ) 8 THEN FH R3; 
ELSE PI R3; 

GO TO INCRI; 
TOUT: 
TIN: DO KK=2 TO TAB(I)+I; 1* SEARCH TAB TABLE 

If I<=TAB(KK) THEN DO; 
I=TAB(KK) ; 
GO TO NDITM; 
END; 

END; 
IF OPT=12 THEN GO TO GETAB; 1* FALL THRU IMPLIES SKIP 
IF FUNC=2 THEN DO; 1* PUT (NOT STRI~G) 

CALL PRINT(BUFR); 
BUFR="; 
I=TAB(2) ; 
END; 

GO TO NO ITM; 
GETAB:IF FUNC=2 THEN DO; 1* GET (NOT STRING) 

CALL READlBUFI; 
I=TAB(21; 

END; 
GO TO NDITM; 

UOUT: 1* USER DEFINED EDIT CONVERSION 
UIN: PU=PUP; 

00=00+1; 1* BUMP TO NEXT ARGUMENT 
R=ARG(DC); 1* GET ACDRESS OF DATA ITEM 
L=S+l; 1* GET ADDRESS OF FIELD IN STRI~G 
CALL USERlL,W(J),DlJI,R); 1* PASS INFCR~ATION TO USER 
I=L-S; 1* UPDATE I l USER SHOULD HAVE UPDATED U 

NOITM:IF NDlK) = 0 THEN GO TO TSTK; 
EL SE GO TO ITER; 

ERR 1: 
ERR: ERMSGl2:32)='AN ILLEGAL FrRMAT ITEM TYPe '; 

GO TO ERROR; 
GEN(USING *,15 ); 

ERA:GEN(L 12,@ADOI I; 
GEN(LA 13,@SAVC01I; 
GEN(L 11,=AlEDIT+61); 
GEN(DROP 15 I; 

ERMSG(2:321='A PROGRAM ERROR, TYPE * '; 
GEN(SR 3,3 I; 
GENlIC 3,7(U I; 

R3 = R3 + 1; 
ERMSG(24)=HEX(R31; 

ERROR: CALL PRINT(ERMSG1; 
IF FUNC=1 THEN BUFR="; 

PLOOP:IF 1)120 THEN 00; 
BUF(1:1201=IMAGE; 
CALL PRINT(BUFR); 

PAGE 83 
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*1 
*1 
*1 
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0364 BUFR="; 
0365 1=1-120; 
D366 GO TO PLOOP; 
D367 END; 
0368 BUF(1:1)=IMAGE; 
036Q CALL PRINT(BUFR); 
0370 CALL CLOSE; 
0371 EPI:GEN(IC 2,XXAPICA); 
0372 GEN(SLL 2,24 ); 
0373 GEN(MVI XXAPICA,X'OO'); 
0374 GEN(L 1,XXAPICA ); 
0375 GEN(SVC 14 ); 
C376 GEN(SP~ 2 ); 
0377 END; 
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OCL'O IN 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

184 

310 

2 

2 
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NAME 

ACT ION 

AIN 

AOUT 

ARG 

BIN 

BLANKS 

POUT 

BUF 

BurR 

C 

CC 

CCTL 

CDATA 

ell\! 

CLI7AR 

CLOSE 

COUT 

o 

ATTRIBUTE AND CROSS REFERENCE TABLE 

(24), STATIC, LOCAL, POINTER(31), INTERNAL, BOUNDARY(WORD,l) 
121 

STATIC, LOCAL, LABEL, INTERNAL 
231, 2 

STATIC, LOCAL, LABEL, INTERNAL 
151, 2 

(50), BASED, FIXED(3l), INTERNAL, BCUNDARY(WORD,l) 
6, 10, 38, 96, 338 

STATIC, LOCAL, LABEL, INTERNAL 
241, 2 

IN WKS, CHARACTER(120), I~TERNAL, BCUNDARY(BYTE,l) 
140 

STATIC, LOCAL, LABEL, INTERNAL 
155, 2 

IN BUFR, CHARACTER(120), INTERNAL, BCUNOARY(BYTE,U 
22, 34, 112, 215, 220, 221, 231, 332, 362, 36~ 

STRLCTURE, STATIC, LOCAL, CHARACTER(121), INTERNAL, BOUNDARY(WORD,U 
11, 83, 104, 105, 124, 126, 135, 136, 144, 145, 213, 325, 326, 359, 363, 364, 36< 

BASED, CHARACTER(l), INTERNAL, BOUNOARY(BYTE,l) 
284, 290, 292 

STATIC, LOCAL, CHARACTER(l), INTERNAL, BOUNDARY(BYTE,1) 
210, 214, 216 

IN BUFR, CHARACTER(I), INTERNAL, BOUNDARY(BYTE,I) 
214 

STRUCTURE, BASED, CHARACTER(4), INTER~AL, BOUNDARY(WORD,l) 
153, 163, 119, 239, 256, 212 

STATIC, LOCAL, LABEL, INTERNAL 
223, 2 

STATIC, LOCAL, LABEL, INTERNAL 
184 

STATIC, NONLOCAL, ENTRY, EXTERNAL 
370 

STATIC, LOCAL, LABEL, INTERNAL 
129, 2 

IN FORMAT, PCINTER(S), INTERNAL, BOUNDARY(BYTE,l) 
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OCL' 0 IN 

35 

2 

84 

34R 

2 

345 

119 

2 

2 

2 

2 

2 

2 

2 
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NAME 

CATA 

DO 

DEC 

EDIT 

EPI 

ERA 

E~MSG 

ERR 

ERROR 

ERR1 

FF 

FH 

FIN 

FIRST 

FMT 

FORMAT 

FOUT 

FUNC 

ATTRIBUTE AND CROSS REFERENCE TABLE 
51, 187, 308, 310, 340 

PARAMETER, FIXED(31), INTERNAL, BCUNDARY(WORD,I) 
2, 2, 14, 19, 24, 28 

STATIC, LOCAL, FIXED(31), INTER~AL, BCUNDARY(WORD,l) 
35, 39, 95, 95, 96, 337, 337, 338 

STATIC, LOCAL, CHARACTER(S), INTERNAL, BCUNDA~Y(CWORD,l) 

STATIC, NO~LCCAL, ENTRY, EXTERNAL 
1 

STATIC, LOCAL, LABEL, INTERNAL 
84, 371 

STATIC, LOCAL, LABEL, INTERNAL 
348 

STATIC, LOCAL, CHARACTER(121), I~TERNAL, BOUNQARY(BYTE,l) 
88, 345, 352, 356, 357 

STATIC, LeCAL, LABEL, I~TERNAL 

345, 2, 2, 2 

STATIC, LOCAL, LABEL, INTERNAL 
89, 346, 357 

STATIC, LOCAL, LABEL, INTERNAL 
11«;, 345 

IN CDATA, FIXED(31), INTERNAL, BOUNDARY(WORD,l) 
7, 11, 189, 309 

IN FF, FIXED(15), INTERNAL, BCU~DARY(HWORC,I) 
1«;1, 311 

STATIC, LOCAL, LABEL, INTERNAL 
275, 2 

(161, STATIC, LOCAL, POINTER(S), INTERNAL, BOUNDARY(BYTE,l) 
58, 76, 93 

PARAMETER, CHARACTER(256), INTERNAL, BOUNDARY(BYTE,l) 
2, 2, 14, 19, 24, 2S, 42 

IN TABLE, (120), CHARACTER(3), INTERNAL, BCUNOARY(WORD,l) 

STATIC, LOCAL, LABEL, INTER~AL 

187, 2 

STATIC, LOCAL, FIXED(3l), INTERNAL, BCUNDARY(WORD,l) 
15, 20, 25, 29, 32, 82, 99, 122, 133, 139, 142, 211, 218, 226, 229, 323, 330, 358 
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DCL' D IN 

19 

322 

28 

2 

2 

2 

2 

2 

2 

154 

208 

51 

2 

2 

2 

2 

2 
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NAME 

GET 

GETAB 

GETS 

HEX 

HIN 

HOUT 

IMAGE 

I MO[1 

INCRI 

ISET 

ITFR 

J 

JJ 

K 

KK 

L 

ATTRIBUTE AND CROSS REFERENCE TAaLE 

STATIC, NoNLoCAL, ENTRY, EXTERNAL 
Ie; 

STATIC, ~OCAL, LABEL, INTERNAL 
322, 330 

STATIC, NoNLOCAL, ENTRY, EXTERNAL 
28 

STATIC, LOCAL, CHARACTER(16), INTERNAL, BOUNDARY(BYTE,I) 
UIl, 184, 356 

STATIC, LOCAL, LABEL, INTERNAL 
259, 2 

STATIC, LOCAL, LABEL, INTERNAL 
l15, 2 

REGISTER(2), FIXED(31), I~TERNAL, BoUNOARY(W8RO,I) 
50, 1.02, 106, 110, 113, 128, 132, 140, 149, 152, 153, 172, 173, 203, 205, 206, 206 
208, 222, 225, 235, 238, 239, 250, 262, 277, 315, 317, 327, 333, 339, 341, 360 
365, 365, 368 

BASED, CHARACTER(120), INTERNAL, BoUNCARY(BYTE,l) 
140, 153, 173, 205, 239, 251, 263, 26'5, 277, 362, 368 

(16)~ STATIC, LOCAL, PoINTER(8), INTERNAL, BOUNOARY(BYTE,l) 
57, 75, 98 

STATIC, LOCAL, LABEL, I NTfRNAL 
154, 174, 206, 240, 258, 274, 313 

STATIC, LOCAL, LAEEL, INTERNAL 
208, 217, 221 

STATIC, LOCAL, LABEL, INTERNAL 
51, 61, 66, 78, 344 

REGISTER(5), FIXEO(31), I~TER~AL, BCUNDARY(WORD,l) 
9, 10, 11, 43,47,51, '51, 52, 56, 57, 59, 65, 74, 102, 110, 125, 12Q, 151, 156 
115, 187, 202, 223, 237, 241, 259, 275, 308, 310, 340, 340 

STATIC, LOCAL, FIXED(31), INTER~AL, BCUNOARY(hORO,I) 
162, 165, 178, 181, 182, 1f1c, 184, 24q, 250, 262, 263, 264, 2tl4, 265 

STATIC, LOCAL, FIXEO(31), INTER~AL, BCUNOARY(WORD,I) 
49, ~j5, 55, 56, 57, 58, Sq, 60, 65, 70, 71,71, 73, 73, 74, 75, 76, 93, 98, 342 

STATIC, LCCAL, FIXEO(31), INTER~AL, BCUNOARY(~ORO,U 

157, 1'59, 163, 177. 178, 179, 243, 245, 256. 261, 262, 272, 314, 315, 317 

STATIC, LeCAL, FIXEO(31), INTER~Al, BCUNOARY(WORC,I) 
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DCl'O IN 

218 

131 

122 

158 

112 

7 

2 

12~ 

159 

'2 

2 

298 

2 

2 

2 

360 

2 
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NAME 

LIN 

LL 

lOUT 

MSK 

MVB 

N 

NO 

NDITM 

NN 

OPT 

P 

PACKEP 

PATTERN 

PERR 

PIN 

PU10P 

POUT 

ATTRIBUTE ANC CROSS REFERENCE TABLE 
125, 124:), 131, 132, 14L, 146, 146, 149, 151, L52, 153, 156, 157, 160, 161, 172 
173, 175, 176, 187, 188, 190, 202, 203, 204, 206, 223, 225, 228, 232, 232, 235 
237, 238, 239, 241, 243, 246, 247, 259, 260, 275, 276, 339, 340, 341 

STATIC, lOCAL, lABEL, INTERNAL 
218, 2 

STATIC, lOCAL, fIXED(31), INTER~Al, BCUNDARY(WORD,l) 
131, 140, 165, 167, 168, 250, 251 

STATIC, lOCAL, LABEL, INTERNAL 
122, 2 

STATIC, LOCAL, FIXED(31), INTERNAL, BCUNDARY(WORD,l) 
158, 164, 169, 169, 244, 253, 254, 254 

STATIC, LOCAL, LABEL, INTERNAL 
172, 186 

STATIC, LOCAL, FIXED(31), INTER~AL, BCUNDARY(WORO,I) 
7, 8, 9, 41, 128, 129, 130, 222, 223, 224 

(16), STATIC, LOCAL, PCINTER(S), I~TERN~L, BOUNDARY(BYTE,l) 
60, 65, 342 

STATIC, LOCAL, LABElv INTERNAL 
123, 207, 209, 212, 219, 318, 329, 335, 342 

STATIC, lOCAL, FIXED(3L}, INTERNAL, BCUNDARY(WORQ,l) 
15~, 160, 161, 165, 245, 246, 247, 250 

STATIC, LOCAL, FIXED(31}, INTFR~Al, BCUNDARY(WORO,I} 
16, 21, 26, 30, 82, 100, 120, 321 

STATIC, lOCAL, PCI~TER(31), INTERNAL, BCUNDARY(WORD,I} 
2, 42, 46 

STATIC, LeCAl, LABEL, I~TERNAl 

2SA 

STATIC, LOCAL, CHARACTER(16}, INTERNAL, BCUNDARY(BYTE,I) 
194 

STATIC, lOCAL, POINTER(3l), I~TERNAL, BCUNDARV(WORO,l} 

STATIC, LeCAl, lABEL, INTERNAL 
218, 2 

STATIC, LCCAl, LABEL, INTERNAL 
360, 366 

STATIC, LOCAL, LABEL, INTEK~AL 

210, 2 
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DCL' 0 IN 

83 

18 

2 

2 

14 

24 

2 

2 

2 

22 

2 

2 

2 

2 

46 

282 

2 
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NAME 

PRINT 

PROCESS 

PU 

PUP 

PUT 

PUTS 

PI 

Q 

R 

READ 

REP 

R3 

R4 

S 

SCAN 

SETF 

SIGN 

ATTRIBUTE AND CROSS REFERENCE TABLE 

STATIC, NONlOC~l, ENTRY, EXTERN~l 
83,104,124,135,144,213,325,351,363,369 

STATIC, LOCAL, LABEL, INTERNAL 
18, 23, 21, 31 

STATIC, LOCAL, POINTER(31), INTERNAL, BCUNOARY(WORD,I) 
2, 336 

BASED, POINTER(31), INTERNAL, BCUNDARY(WORO,l) 
336 

STATIC, NONLOCAL, ENTRY, EXTERNAL 
14 

STATIC, NONLOCAL, ENTRY, EXTERNAL 
24 

IN FH, POINTER(8), INTFRNAL, BCUNDARY(BYTE,I) 
lS2:, 312 

STATIC, LOCAL, PCINTER(31), INTERNAL, BCUNOARY(WORO,l) 
2 

STATIC, LOCAL, POINTER(31), INTERNAL, BCUNDARY(WORO,l) 
2, 2, 6, 10, S6, S8, 98, 338, 340 

STATIC, NONLOCAL, ENTRY, EXTERNAL 
22, 112, 220, 227, 231, 332 

(It), STATIC, LOCAL, POINTER(151, INTERN~L, BOUNCARY(HWORD,I) 
56" 70, 73, 13 

REGISTER(3), FIXED(311, INTER~AL, BCU~OARY(WCRD,l) 

189, 191, 192, 276, 279, 281, 287, 287, 296, 296, 299, 301, 302, 309, 311, 312 
35~:, 355, 356 

REGISTER(4), PCINTER(31), INTERNAL, BCUNOARY(WORO,l) 
2,217,286,286,295,295,301,301 

STATIC, LOCAL, PCINTER(31), INTERNAL, BCUNDARY(~ORO,l) 

2, 34, 38, 339, 341 

STATIC, NONLeCAL, ENTRY, EXTERNAL 
46 

STATIC, LOCAL, LABEL, INTERNAL 
28l~' 308 

STATIC, LOCAL, CHARACTER(I), I~TERNAL, BOUNDARY(BYTE,I) 
27f!, 294 
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DCL' 0 IN 
2 

279 

291 

2 

201 

? 

? 

? 

2 

2 

" 
2 

2 

150 

127 

BSL GET/PUT CONVERSION PACKAGE PAGE 90 

NAME 
SIN 

SKPB 

SKPSGN 

snUl 

SP 

C:;PCE 

START 

T 

TAB 

TAI.1U 

TARSfl 

TIN 

TMP') 

TflUT 

TSH. 

T S T I 

1<;11' 

T <;IL 

Tl 

ATTRIBUTE AND CROSS REFER~NCF TABLE 
STATIC, LOCAL, LABEL, INTER~AL 

21 fl, 2 

STATIC, LOCAL, lAeEL, INTERNAL 
279, 2BB 

STATIC, LOCAL, LABEL, INTERNAL 
2<;1, 2QS 

STATIC, LOCAL, LABEL, INTFKNAl 
211, ? 

STATIC, LOCAL, LAHEL, INTERNAL 
201 

IN WKS, CHARACTER(l?n), I~TERNAL, HCUNOARY(BYT~,11 

(161, STATIC, LOCAL, POINTfk(8), I~TERNAL, AOUNDARY(flYTE,l) 
5«1, 74 

IN FORMAT, CHtlRACTF:-fH 11, INTFPI\AL, FlGUNOARY(PYTf,1) 
44, 52 

( 64), S T A 11 C t L n CAL, P n I N TF k (H ), I N H RNA L, B au N 0 A R Y ( BY T f, 1) 

R, 11, 314, 315. 317, 127, 111 

STRUCTURl, BASlO, LHARACflk(480), INflRNAL, HOUNOAPY(WORD,I) 

~TAT(C, NONL[CAl, fNTRY, rxrfk~AL 

" 
STATU., UICAL, LAAH, INTI k~AL 
114, 2 

IN WK5, CHAPACTFK( IF'), INHPNAL, bnUNCAQY(fWTf, 11 
167, l~R, 17~, lRl, IH4, 194, 705 

SHTI(, LOCAL, LAFHl, (NTfkl\Al 
314, 2 

STATIC, LOCAL, IAI.1FI, u,nf fJI\IH 
? 2R, 23'~ 

S TAT I (, L nc A L, tAb I L, I NT r rHJ A l 
150, ',t07, 231; 

STATIC, lfJCAL, [ARIL, INTrfJNAL 
7C, 14'3 

STATIC, LnCAL, LAbfL, I~TrkNAL 

127, 141, 147 
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DCL'O IN 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 
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NAME 

T2 

UIN 

UOUT 

USER 

v 

VI 

V2 

WKS 

XIN 

XOUT 

XXAPICA 

*** PROC. EDIT 

ATTRIBUTE AND CROSS REFERENCE TABLE 
52, 53, 63, 68, 80, 86, 91, 118, 120, 120, 121, 163, 164, 164, 166, 179, 180, 18 
251, 252, 263, 266, 267, 267, 268, 268, 211 

STATIC, LOCAL, PCINTER(S), INTER~~L, eOUNOARY(BYTE,I) 
180, 181, 183, 184,248, 253, 253, 256, 265, 269, 210, 210, 211, 271,212 

STATIC, LOCAL, LABEL, INTERNAL 
336, 2 

STATIC, LOCAL, LABEL, INTERNAL 
336, 2 

BASED, ENTRY, INTERNAL 
340 

STATIC, LOCAL, FIXED(31), INTERNAL, BCUNDARY(WORD,l) 
155, 161, 162, 176, 117, 242, 241, 249, 260, 261 

STATIC, LOCAL, FIXED(31), INTER~AL, BCUNDARY(WORD,l) 
152, 153, 172, 113, 203, 2 05 , 238, 239, 266, 268 

STATIC, LOCAL, FIXEO(31), INTERNAL, BCUNDARY(WORD,I) 
204, 205, 269, 271 

IN FORMAT, PCINTER(8), INTERNAL, BOUNDARY(BYTE,l) 
56, 65, 102, 110, 125, 129, 151, 156, 175, 202, 223, 231, 241, 259, 275, 340 

STRUCTURE, STATIC, LOCAL, CHARACTER(256), INTERNAL, BOUNDARY(WORD,l) 

STATIC, lOCAL, lABEL, I~TER~AL 
222, 2 

STATIC, lOCAL, LABEL, INTER~AL 

128, 2 

STATIC, LeCAl, FIXEO(31), INTERN~L, BCUNDARY(WORD,1) 

HAD NO ERRORS 
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0::>01 SCAN: 
0002 

PROC(Q); 
DCL (P,O) PlR, 

0003 
0004 
0005 
{)006 
0007 

0008 
0009 
0010 
0012 
0013 
0014 
0015 
0016 
0017 
0018 
()019 
0020 
0021 
0022 
0024 
0025 
()026 
0027 
0028 
0029 
0030 
{)032 
0033 
0034 
0036 
(J037 
0038 
0039 
0041 
0042 

0043 
0044 

** W06 
** W06 

C CHAR(l) ClL( P), 
1 TABLE(120), 

2 T CHAR ( U, 
2 W PlR(S), 
2 0 PTR(8), 

(ITE~,REPL,BLNKS,NUM) ENTRY INTERNAL, 
R4 REGISTER(4), 
R3 REGISTER(3), 
(I,J,K,LEVEL,N,TRUE) FIXED(31), 
TC CHAR (U, 
DEC CHAR (8) BOY (C"ORD) , 
JJ PTR( 8), 
TT CHAR(11) INIT('ABFHUXCSPTL'); 

RESTRICT(3,4J; 
I = 1; 
P=Q; 
T( 1) = 'CO'X; 
TABLE(2:120) = TABLE(1:119); 
** DIMENSIONED ITEM NOT SUBSCRIPTED 
** DIMENSIONED ITEM NOT SUBSCRIPTED 
LEVEL=O; 

LIST: CALL REPL; 1* SCAN REPLICATICN FACTOR, IF ANY *1 
IF C ,= '(' THEN DO; 1* IF NOT A GROUP *1 

CALL ITEM; 1* SCAN FORMAT ITEM *1 
GO TO IFEND; 1* TrST FOR END OF LIST *1 

1(1)=C; 
LEVEL = LEVEL+1; 
weI) = LEVEL; 
1=1+1; 

END; 
1* GROUP BEGIN, SET TYPE CODE 
1* PUSH DOWN GROUP LEVEL 
1* PUT LEVEL IN GROUP FORMAT 

*1 
*1 
*1 

P=P+l; 1* ADVANCE PGIt\TER *1 
GO TO LIST; 1* SCAN CONTENTS OF GROUP *1 

lFEND:CALL BLNKS; 1* SCAN OFF BLANKS, LOOK FOR COMtJA, PERICD. OR ')' *1 
IF C=')' THEN 00; 1* END OF GROUP *1 

T (I J=C; 
W(I)=LEVEL; 
LEVEL=lEVEL-1; 1* POP UP GROUP LEVEL *1 
1=1+1; 
P=P+ 1 ; 
CALL BLNKS; 
IF LEVEL<O THEN GJ TO SERRi 1* UNMATCHED PARENS *1 
GC TO IFEND; 
END; 

IF C=',' THEN DC; 
P=P+ 1 ; 
GC TO LIST; 
END; 

1* FORMAT ITEM SEPARATOR 

IF C='.' THEN DC; 1* END OF FORMAT LIST 
LISTEND: T(I)='.'; 

Q=ADDR (TABLE) ; 
** W06 ** DIMENSIONED ITEM NOT SUBSCRIPTED 

RETURN; 
END; 

*1 

*1 
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0045 
0046 
0047 
0048 
0049 
0051 
0052 
0053 
0054 
0055 
0056 
()057 
0058 
0059 
0061 
0062 
0063 
0064 
0065 
0067 
0068 
0069 
0070 
0071 
0072 
0073 
0074 
()076 
0077 
0078 
Or.79 
0080 
OoPl 
00A3 
0085 
0086 
0088 
0089 
(:OC)O 
OOC) 1 
00<:)2 
0093 
00'74 
00<:)5 
0096 
00<:)7 
C09A 
00<";9 

0100 
0101 
0103 
0104 
0105 
0106 
0107 

ROUTINE TO SCAN FORMAT LISTS 

SERR: T(I)='?'; 
1=1+1; 
GO TO LI STENO; 

BLNKS: PROC; 
SKPB: IF C=' , THEN 00; 

P=P+1; 
GO TO $KPB; 
END; 

END; 

1* SET SCAN ERROR COOE 

1* TERMINATE SCAN 
1* SCAN OFF BLANKS 

NUM: PROC; 1* SCAN A NUMBER AND CONVERT IT 
TRUE=l; 1* ASSUME NUMBER IS PRESENT 
CALL BLNKS; 
TC = C&'O'; 
IF TC ~= '0' THEN GO TO FLSE; 
R4=P; 
or K=l TO 256; 

P=P'+1; 
TC = C&'O'; 
IF TC = '0' THEN GC TO LOOPEND; 
R3=K-1; 1* GET LENGTH ~I~US ONE 

GENIEX 3,PACKER ); 
GEN(CVB 3,OEC I; 

N=R3; 
CALL FllNKS; 
RETURN; 

PACKER: GENIPACK OEC(8),0(0,4»; 
lOOPENO:;END; 
FL SE: TRUE=(); 

N=O; 
END; 

REPL: PROC; 1* SCAN REPLICATION FACTCR, IF ANY 
CALL NUM; 
IF T~UE ~= 1 THEN DC; 

IF C='O' THEN DO; 
P=P+1; 

T ( I) == '*'; 
WII)==N; 
1=1+1:; 
END; 

RETURN; 
END; 

IF C='O' THEN P=P+l; 
P=P'-:l; 
J= I; 
CALL ITEM; 
T( J) =' *'; 
END; 

ITEM: PROC; 1* SCAN FOR~AT ITE~ 

DO J J:= 1 TO 11; 
IF C=lT(JJl THEN DO; 

T(Il=JJ; 
GC TO BMPP; 
E~D; 

END; 
T ( I )=C; 

PAGE 93 
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*1 
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*1 
*1 

*1 

*1 

*1 
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0108 BMPP: P=P+l; 
0109 CALL BLNKS; 
0110 IF C ~= '(' THEN GO TO ENDITM; 1* S OR P FORMAT ITEM (NO W 10 *1 
0112 P=P+1j 
0113 CALL NUM; 
0114 W(I)=Nj 
0115 CALL BlNKS; 
0116 IF C=',' THEN DO; 
0118 P = P+1; 
0119 CALL NUM; 
0120 D(I)=N; 
0121 CALL BLNKS; 
0122 END; 
0123 IF C 1)1 THEN P = P+1; 
0125 ELSE DO; 
0126 ITMERR: 1=1+1; 
0127 T(I)='?'; 
0128 END; 
0129 CAll ALNKS; 
0130 ENDITM: 1=1+1; 
0131 END; 
0132 END; 
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DCL'D IN 

2 

104 

2 

2 

2 

111 

60 

2 

13 

2 

J.26 

2 

2 

2 

2 

9 

41 

66 
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NAME 

BLNKS 

BMPP 

C 

D 

DEC 

END ITM 

FLSE 

IFEND 

ITEM 

ITMERR 

J 

JJ 

K 

LEVEL 

LIST 

LISTEND 

LOOPEND 

ATTRIBUTE AND CROSS REFERENCE TABLE 

STATIC, LOCAL, ENTRY, INTERNAL 
21, 2<:1, 48, 57, 71, 109, 115, 121, 129 

STATIC, LOCAL, LABEL, INTERNAL 
104, 108 

BASED, CHARACTER(l), INTERNAL, BCUNDARY(BYTE,1) 
la, 15, 22, 24, 34, 39, 49, 58, 64, 83, 86, 101, 107, 110, lIt>, 123 

IN TABLE, POINTER($), INTERNAL, BOUNDARY(BYTE,U 
120 

STATIC, LOCAL, CHARACTER(8), INTERNAL, BOUNDARY(DWORD,l) 

STATIC, LOCAL, LAB~L, INTERNAL 
Ill, 130 

STATIC, LOCAL, LABEL, INTF.R~AL 

60, 76 

STATIC, LOCAL, FIXED(31), INTER~AL, BCUNDARY(WORD,l) 
4, 15, 17, 18, 18, 24,25, 27, 27, 41, 45, 46,46,89, 95, 96., 97, 97, 103, 107 
114, 120, 126, 126, 127, 130, 130 

STATIC, LOCAL, LABEL, INTERNAL 
13, 21, 32 

STATIC, LOCAL, ENTRY, INTERNAL 
12, 90, 9<;) 

STATIC, LOCAL, LABEL, INTER~AL 
126 

STATIC, LOCAL, FIXED(3l), INTERNAL, BCUNDARY(WORD,l) 
89, 91 

STATIC, LOCAL, POINTER(8}, INTERNAL, BOUNDARY(BYTE,l) 
100, 101, 103 

STATIC, LOCAL, FIXED(31), INTER~AL, BCUNDARY(WORD,l) 
62, 67 

STATIC, LOCAL, FIXED(31), INTERNAL, BCUNDARY(WORO,l) 
8. 16, 16, 17, 25, 26, 26, 30 

STATIC. LOCAL, LABEL, INTER~AL 
9, 20, 37 

STATIC, LOCAL, LABEL, INTERNAL 
41, 47 

STATIC, LeCAL, LABEL, INTERNAL 
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DCL 'D IN 

2 

2 

2 

73 

2 

2 

2 

31 

49 

2 

2 

2 

2 

2 

2 
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NAME 

N 

NUM 

P 

PACKER 

Q 

REPL 

R3 

R4 

SCAN 

5ERR 

SKPfI 

T 

TABLE 

TC 

TRUE 

TT 

w 

ATTRIBUTE AND CROSS REFERENCE TABLE 
66, 74 

STATIC, LOCAL, FIXED(31), INTERNAL, BGUNDARY(WORD,l) 
70, 77, 96, 114, 120 

STATIC, LOCAL, ENTRY, INTERNAL 
55, 80, 113, 119 

STATIC, LOCAL, POINTER(31), INTERNAL, BCUNOARY(WORO,l) 
2, 5, 19, 19, 28, 28, 36, 36, 51, 51,61, 63, 63, 85, 85, 87, 87, 88, 88, 108, 108 
112, 112, 118, 118, 124, 124 

STATIC, LOCAL, LABEL, INTERNAL 
73 

PARAMETER, POI~TER(31l, INTERNAL, BCUNDARY(WORD,l) 
2, 2, 5, 42 

STATIC, LOCAL, ENTRY, INTERNAL 
9, 79 

REGISTER(3), FIXED(31), INTERNAL, BOUNDARY(WORD,l) 
67, 7C 

REGISTER(41, FIXED(31), INTERNAL, BOUNOARY(WORD,1) 
61 

STATIC, NONLOCAL, ENTRY, EXTERNAL 
1 

STATIC, LOCAL, LABEL, INTERNAL 
31, 45 

STATIC, LOCAL, LABEL, I~TERNAL 
49, 52 

I~ TABLE, CHARACTER(l), I~TERNAl, BCUNDARY(BYTE,ll 
6, 15, 24, 41, 45, 91, 95, 103, 107, 127 

STRUCTURE, (120), STATIC, lOCAL, CHARACTER(3), INTERNAL, BOUNOARY(WORD,l) 
7, 7, 42 

STATIC, LOCAL, CHARACTER( 1}, I~TERNAL, BOUNDARY(BYTE,l) 
5S, 59, 64, 65 

STATIC, LOCAL, FIXED(31), INTERNAL, B(UNDARY(~ORD,l) 
56, 76, 81 

STATIC, LOCAL, CHARACTER(11), I~TERNAl, BOUNDARY(BYTE,l) 
le1 

IN TABlF, POINTER(S}, INTERNAL, BOUNDARY(BYTE,l) 
17, 2~, 96, 114 
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*** PROC. SCAN HAD 003 ERRORS 
*** THE FOLLOWING STATEMENT(S) HAD ERRORS 

0007,0007,0042 

PAGE 97 
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VII. APPENDIX I 

-----------------------------------------------------------------rror Message rext Name of library routine Page wher 
issuing message message i 

---------------------- _________________________ __~~Elain~~ 

o DD statement for BSL OBJECT TIME I/O 7 
SLIN. It cannot be 
Eg!!~g~ _________ . ______ _ 
o DO statement for 
SLOUT and BSLIN,. 
t!~y_£~!!!!Q~_Q~_Q]Q~!!~Q~_ 
rror on BSLIN. Data 
·~_nQ~_~~~!!~~!~~~~ ___ _ 
o DO statement for 
SLOUT and error on 
SLIN. 
o DO statement for 

·SLPUNCH. It cannot 
~_QE~n~Q~ ____________ _ 
o DO statement for 
SLOUT and BSLPUNCH. 

Tt!~y_£~n~Q~_Q~_QE~n~Q~_ 
Error on BSLPUNCH. 
ata is not transmitted 
~~-D5-~E~E~;~~E-¥~~----
BSLOUT and error on 
-SLPUNCH. 
N~-DD-sE~E~m~~t-f~~----

SLOUT. ---------------,------

BSL OBJECT TIME I/O 

BSL OBJECT TIME I/O 

------------------------BSL OBJECr TIME I/O 

-------------------------BSL OBJECT TIME I/O 

-------------------------BSL OBJECT TIME I/O 

BSL OBJECT TIME I/O 

BSE-OBJECf-TIME-I7o------

'rror on BSLOUT. BSL OBJECT TIME I/O 
ata is not transmitted llegal-Eype-specr::---- PDUMP-------------------
ications. No dump 
roduced. 
II~g~r-~ddr~ss-~~----- PDUMP--------------------
~!!g~Q_~E~cif!£~~!Qg~__ _ _______________________ _ 
ower bound on target SUBSTR 
1~~~_~h~!!_l~___________ _ _______________________ _ 
pper bound on target SUBSTR 
ess than lower. 
~wer-bou~d-~~-~oU~C€-- SOBSTR-------------------
ess than 1. 
pper-bound-on-sou~ce-- SOBSTR-------------------

!~~~_~Q~~_lQ~§~~ _________________________________ _ 

------------7 

------------7 

------7-----

------------7 

------7-----

------7-----

------=;-----

------"1-----

------------7 

-----20----

-----------34 

34 

-----34-----

-----34-----
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----------------------ower bound G.r. OCLIO -----34----
~Q~h_Qf_~~~g~~ ______ _ 
ower bound G.r. OCLIO SUBST~------------------ -----34---
~Qg~h_of_so~~£~ _____ _ 
llegal argument to -------------------------SUBSTR -----34----
Q~§!B_Eg~ ____________ _ 
llegal type it is -------------------------ERRINT -----50----
·lBQ~~g~ ______________ _ 
ncorrect routine -----50----
ount. fi-IllegaY-format-Item- EDrr--------------------- -----jS-----
has occurred while 
attempting EDIT con-
~~~!QB _______________ _ 
rogram error type * 
has occurred while 
attempting EDIr con­
ersion. ----------------------
llegal format list 
syntax has occurred 
while attempting EDIr 
onversion. -----------------------

IBM Confidential 
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INTERRUPT HANDLER 

(BSL/lO Supplement to BSL Library Manual) 
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1. Function 

The interrupt handler is part of both the OS/360 and DOS version 
of the BSL library. It provides the following information on a 
program check. 

1). Type of interrupt and machine address. 

2). A trace of all active save areas and the 
statement numbers for the call statements 
in the chain of active procedures. 

3)~ An Abend dump. 

The user enables the interrupt handler by calling IKETRCII and 
disables the interrupt handler by calling IKETRCID. 

When an interrupt occurs several messages are printed. 

1). XXX ••. XXX INTERRUPT AT LOCATION YYYYYY. 
Where XXX •.. XXX is the type of interrupt 
and YYYYYY is the machine address of the 
interrupt. 

2). A heading line: 

SAVE AREA TRACE STARTING WITH PROCEDURE 
THAT WAS INTERRUPTED. 

3). The trace of the save area is then printed 
in the following format: 

SAVE AREA ADDRESS XXXXXX. LAST STATEMENT 
EXECUTED YYYYYY. 

Where XXXXXX is save area address in a 
hexidecimal YYYYY is a statement number 
of the last statement executed in the 
procedure. 

4). An ABEND dump is then given. For OS, a 
users code of 444 is given. 

After printing, control returns to the operating system. 

IBM CONFIDENTIAL 



Notes for DOS Users: 

1. After calling IKETRCII any previously 
issued STXIT macros will be disabled. 

2. No STXIT macro should be issued between 
the call to IKETRCII and the call to 
IKETRCID. 

3. The BSL Library routines PDUMP, EDIT and 
SUBSTR issue STXIT macros. Calling one 
of those routines after calling IKETRCII 
will disable the interrupt handler. 

2. Entry Points and Functions 

A. IKETRCI I. 

This entry point issues the SPIE or STXIT 
macro to field program check interrupts. 
It saves the program mask and for as, the 
address of PICA. 

The entry point has one argument. It is 
the displacement from the start of the 
procedures save area of the half word where 
the statement number will be saved. 

CALL IKETRCII (DISPLACEMENT); 

IKETRCII returns to the user's program. 

B. IKETRCID 

This entry point disables the interrupt 
handler. It restores system information 
such as the program mask and for as the 
PICA. It returns to the user's program. 
It has no arguments. 

CALL IKETRCID; 

For as, any SPIE macro issued prior to 
the call of IKETRCII will be in effect 
after IKETRCID has been executed. 

IBM CONFIDENTIAL 
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3. Example 

$TRACE,ASSEM 
A:PROCEDUREi 

Page 104 

$TRACE ON /*Turn Trace ON*/ 
CALL IKETRCII(2); /*Enable Interrupt Handler*/ 

CALL IKETRCID; 
END; 

/*Disable Interrupt Handler*/ 

TRACE must be given as one of the compiler options. The trace 
must be turned on prior to enabling the interrupt handler. If 
the trace option is not used, the interrupt handler gives no 
information other than a regular Abend dump. 
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