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ABSTRACT 

The SAS/C® compiler provides a productive programming envi­
ronment for the development of effICient C programs. Together 
with the IBM® products ISPF and DB2:" the application developer 
has a powerfUl combinaUon with which to deliver interactive user 
dialogs and SQl no database applications. For the future. SAS/C 
and Systems Application Architecture"" (8M) expand the poten­
tial 01 these products' by enhancing the portability of applications 
developed with them, 

INTRODUCTION 

The foJlowing discussion includes: 

• an overview of SAS/e language extensions useful for 
implementing ISPF and DB2 applications 

• a description of building blocks for communicating 
between C programs and ISPF and 082 

• several coding examples 

• solutions to some potential problems. 

The examples in the paper assume the following software levels: 
Release 4.00 of the SAS/C compiler, Version 2.3 of ISPF, and 
Version 1.3 of 082. The diSCussion emphasizes SASIC exten~ 
sions necessary for using these versions of ISPF and OB2, which 
do not support the C language. Note that Version 2 of OB2 and 
Version 3 of ISPF do support C. 

SAS/C FEATURES AND LANGUAGE EXTENSIONS 

The SASIC compiler provides several features and extensions 
that aid in calling ISPF and 082 from the C environment, including 
support for 

• catting assembler routines from C 

• loading modules dynamically 

• calling programs in other high level languages from C 

,. referencing C structures in an assembler routine 

• converting assembler structures (DSECTs) to C 
structures. 

Callil19 assembler routines 1rom C. such as those for ISPF and 
DB2, involves declaring them as assembler and properly format­
ting their parameter lists. To declare an assembler function, use 
the -llSln keyword. Then, to format its parameter list, use the 
~ call-by-reference operator to pass argument pointers rather 
than values. This operator works similarly to the G operator, while 
providing additional support tor passing constants and computed 
expressions. Of course. when passing an array, C converts its 
reference to a pointer, so in general do not precede string argu­
ments to assembler programs with the Q operator. 

Dynamic loading, using the SASle !cadm function, insulates your 
program from future changes to the ISPF and 082 service rou­
tines. This function loads the requested module and initializes the 
corresponding function pornar. However. declarations using the 
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~sm keyword generate a special one word function pointer that 
is incompatif?le with loadm, but you can initialize a standard C 
function pointer and then assign its value to the ---ilsm pointer. 

Calling programs in other high 1evellanguages from C is another 
useful SASIC extension, for Version 1 of 082 does not support 
C as a host ianguage. However, the examples in "this paper fOClJS 
on using assembler as the host language. The advantages of 
using assembler are that the communication of structures 
between the C main procedure and assembler routines is 
straightforward and that a SASjC tool is available for translating 
assembler structures. known as DSECTs, to C structures. 

Referencing C structures in an assembler routine invotves locat­
Ing and addressing the structures. If you use the extern storage 
class to dedare structures at fixed size, such as those for the 
saL Communication Area (SQleA) and for DB2 host variables, 
an assembler routine can access the structures through V-type 
address constants. If your program must be reentrant, C environ­
ment initialization can allocate the structures in the Pseudo­
Register Vector (PRy) if you compile the program with the 
RENTExt option. In that case, the routine can access 
them through a-type address constants. If you use the malloc 
function to allocate areas of arbitrary size, such as the SOL 
Descriptor Area (SOLDA) and dynamic sal statements, then the 
assem~r routine can access them through pointers passed in 
parameters from the C program. 

To convert an assembler DSECT to a C structure, use the SAS/C 
OSECT2C program. For example, to convert the SQleA and 
SOLDA. preprocess and assemble the following short DB2 pro­
gram: 

CSf:C'r 
~EC SOL INCLUDE SOLDA 

SI,;!LCA !>SECT 
aXEC SQL INCLUDE SQLCA 
.." 

Direct the assembler listing to DSECT2C, requesting that it pro­
cess the SOlCA, the SOlDA. and the SQLDA sub--structure 
SOLVARN. Then. enhance the DSECT2C output to parallel the 
C structure definitions found in the 082 Version 2 Application 
Programming Guide. The edited results for the SOleA look like 
this: 

fif !definefH .. .£Lt) 
,define _CLl! 
typede-f char CU181; 
,endit 

tif !defined{_CL10j 
,define ..£L1G 
typedef ehar CLiO [101; 
tend1t 

typedd $ttltet 
I 
ets sqleaid; 
int sqleabc; 
int sqlcode; 
$l\¢:tt sqlerml; 
CLHI sqierrm; 
eLS sqleup; 
int sqlerrdj61; 
eLl! sqlllarn; 
Ctl! sqlext; 
I SQLCA; 



,if !defined(SQLCACSE) 
,deUM SQLCACSE sql(;a. '.cOIIIponent !lelecUon expression.' 
'endit 

,define BQLCODI': 
,define SOI.WARN{I 
tdeUne SQLWAlUti 
,define SQLitAllN2 
jdefine SOLHARNl 
Idefine SQI.HARNlJ 
Idefine SQLWAIUf5 
Idefine $Qr.wA».Ire 
tdefine SQLtfARN1 

SQLCACSB sqlcode 
SQI.CACSE sqlwun(Oj 
.sOr.eACBE lIqlwun( l} 
SQLCACSE sqlwarnl2} 
SOLCACSE sqlwarnPl 
SOI>CAC$E sqlvanl/qj 
SOL.CAC$E sqllfarn (5 J 
SQt.CACSB sqlwatn[61 
SQLCACSE sqlwarn(1] 

The results for the SCLDA look like this: 

,if Idefintd{-CL8) 
,define _CL8 
typa4ef cbu CL1I181: 
lendif 

tit !oefiUfdl_CL30) 
tdefine --«:[,],0 

typedef ebu CLlO IlO J ; 

tendif 

typadef strnct 
I 
eLa sqldaid; 
int sqldabc; 
sbort sqln; 
short sqld; 
struct SQLVAR 

I 
sbort sqltype; 
short sqll~m; 

char '-'sqUata; 
sbort *sql1nd; 
struct ! short length; C1.30 data; I S:!flnallviJ; 
J s<tharIOJ; 
SQLDA; 

Idefine SQ.LDASUE{n) 
Isizeof(SQ1.lJA) f- (l)).sileot(sttttct SQLVARj) 

BASIC BUILDING BlOCKS 

This section develops SASIC and assembler building blocks for 

mapping C program variables into the ISPF function pool 

providing a VOEFINE exit 

.. requesting service of DB2 

• supporting WHENEVER statements in your C program 

• dynamically loading the ISPF and 062 service routines. 

M"pping C progratn variables into the ISPF function pool uses 
the ISPF VDEFINE service. Table 1 describes the correspon­
dence of OB2 and C data types to ISPF formats. Note that for 
Version 2 of 082. support for embedding saL statements in C 
requires that date, time, and timestamp fields end in a null termi­
nator. This is also true for character strings, for which DB2 
defines a new type. 
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DB2 data type bost data typl# ISPF format 
code ."" nQil-C C j,um-C C 
38Q/385 DATE charllUj cbart 11} ''"'' USER 
3881389 TIl" chu[ {II cbarl !II C"'" USER 
3921393 TIlfESTAMP charl26:J charl21) CHAR USER 
lJ1I8/11~9 VARCHAR struct ( short; char{n]; USER USER 
1152/1153 eHA> char In} cbar CHAR C!tA, 
lIS0/1Uil '''''' cha:rIn+11 USER 
480/U I FLOAT double double USER usn 
Q8&j~85 J;JECIMAL packed usn tlSER 
496/491 IHUGE'R long long fIXED l'IXED 
500/$01 SlfAt1.UIT short short FIXED fiXED 

·Table 1 Correspondence of 082 and host data types to 
ISPF formats 

The decimal data type is a special case, for C does not support 
it. However, the SAS/C Interlanguage Communication Feature 
defines two macros, pdval and pdset, for converting- between 
decimal and floating point data. Alternatively, you can use the in­
line machlne code interface to perform operations directly on 
decimal data fields. 

From the table. some useful examples of #defines and typedefs 
relating the various 082 data types to C include: 

'define l'¥PKODElcode) 1 type "''' cude It type "" code-+t I 
ldefine typ~ArE TYPECOJm!38I1j 
Ide fine type----'l'IME 'l'YPECODE(3S8) 
.define type......TIMES'tAMP 1'Yl'BtODEj31!2) 
loefine typlLVARCHAR rYFBCOOB{ 1I~8} 
idll:fine typ&-CftAA fYPECOOBi 452) 
,define type....NULCHAR TYPECODZ( 460-) 
,define typaJ'LOAT 'l'YPECODE( 4:(10) 
J<lefine type....DEClKAL l'YP£COD£(lIS4) 
Idefine typedN1'EGER TYPECODE( ~96) 
,dE!'iil'l,E! typIL-SMALL!N't '.i'YPIfCOI)E (SOli I 

,define ispLVARCHAR .2 j* length field overhead '-'/ 
'define iSJlf.....NULCHAR 1 ,. null tuminator overhea<I */ 
Idefine lspLFLOAT 2~ 1* bpf size for float .1 
jdetlne hpLINTEGEP. 11 j* ispf size for long ., 
Idefine ispi..1iI'.1i.LLIN'r 5 1* ispf size for unsigned short */ 

typedef short I-It!LLIND, TYPE; 
typ~def char DlI'lEllGI, TIMB[SI, TIHESTAMPt261; 
typedef --fI<lalignmem struct \ 

{ short 11m; char text!!ll i J VARCIJAl(; 
typedef double nOAT; 
typedef lung IN1'EGE1't; 
typedef lIosign-ed short SM1ILLIN'r; 

Providing a VDEFINE exit is necessary for data types with the 
ISPF format of ~USER" in the table. In general, ISPF accesses 
service exits, such as that for VDEFINE, using an address you 
pass in a parameter when calling the service. By compiling the 
source module with the tNDep option. that address can point 
directly to the exit routine. The INDep option ensures that when 
ISPF calls the exit, the C environment is available. 

However. you cannot use the INDep option if your program must 
be reentrant, In that case, another mechanism is necessary to 
restore the C environment prior to entering the exit. In the- exam­
ple below. an assembler bridge provides this mechanism by load­
ing the C Runtime Anchor Block (CRAB) pointer from the data 
address parameter passed in the initial call to the ISPF service. 

ENTRY VDfEXITB-
VDFEXI1'S OS OF , BRJDGE-*( ,R15) 

DC 1"'11' data addr-E!ss parm offset 
DC V(Vnf8XlT) C sum:outine exit address 

BRIDGE OS OR 
$.VE (1:1) save' register 12 
L R12,~(.R15l load data address offset 
L R12,O(RI2,Rl ) load data aodress 
L R12:.0(,R12} load CRAS address 

'7 Rll1,CRA3USR~ save return address 
L R1S,81.R1 5) load exit ro\ttiue address 

1lAL' RlII,R15 branch to nit routine 



L RH,CRABUSRI 
RETURN t12) 

restore register 111 
"ullton 1'eq 12 and return 

The C mainline then irntializes the VOEANE exit data structure 
to use the bridge 

tin.elmfe <code.h> ,. fol' .....stregs( 1 ., 
ex!:ern ---Asm tnt vdfuitb(); 
struct ( -iSJII tnt (*vdfuitbJO; vdd *cub; ) vdlelUd; 

vdfe:rttd.vdhlitlJ '" vdfuitb; 
vdfelitd.(:ub " ~vol<l .).....st1'egS(RI2l; 

Reques1ing service of 082 through Sal statements contrasts 
with ISPF's function call mechaoism. The example below mus­
trat~ how to embed Sal in an assembler program. First, a 
header identifies the program, associates base registers with the 
control and data structures, and declares those structures. Then, 
for each SOL statement, entry code links it to the C caller and 
loads the base registers necessary to provide address ability to 
the appropriate structures. After the- statement, control returns 
to C. 

BWf't.B CSEC1' 
SQLSECT , 
CRESS USING 
VSING SQLST.IITD,1I.S 
USING $QLDSECT,ltl 
USiNG SQLCA,U 
COPY DSA 
COPY Cl!AB 

S<)LCA DSEC'X 
$QLIIA DSBC'X 
SOLsmD !)SEe'!' 
SQLsnrr DS 1U.2. CL 1 

SQLSEC? RESTORB 

Identify the progntl sel':tion 
Save tbe sectlon identifier 
Associate base regs wI C 

and DB7 control st.udurtls 

Include C c'mtrl)l structures 

Definitions for SgLCA 
and SQL!)A in C mainline 

Dyn;:i1bic sql st.tte~lIt 

Resume program section 

$QLI1RBP CENTRY LASTREG=R6,llAS1=R6 Enter assembler routine 

lJI l<2,Rl,_O{SOLCA,SQLDSECT} Pll.'I OUSfJts 
AL R2,CRABPRV Address the SOLCA 
At it):, CRABPRV AddE&SS' the SQtJ.lSIICl' 
L :R4,O{,Rl) Address the SQLDA 
USDfG SQL!)A,RII Associate base reg w' SQLDA 
L ltS,41,R1} Address the SOL statelllent 

EXEC S<)L l'lI£PAR£ SOLSTM'1' IH'l'O SQLD}, FRO!! SQLSTft 

CElli'tASTREG.!R4i,RC"'(R15) Return to caller 

To call the above assembler 'routine to execute the Sal 
PREPARE, issue the following statement: 

sqlpup { sqlda, sq1stmt I; 

To $Upport WHENEVER s~temer'lt$ in your C program. -declare 
these data fields and 'define 1hese Sal keywords: 

tillcludlt <s:etjlllp.h> 
jm)Lbu.f envlll; 
char sqlcoll.dj31 '" I 0, 0, 0 ); 
int lIbentype: 

Ide fine EXEC 
Nefine SOL 
,def ine MlUfflEV&R whentyPft" 
,define FOUND 
Idefine TO 
tdefine GO 
Idefine GOTO 
Idefine SQLBRllOR 

Idefine tfQt 

'l0to 
gota 
0; sql(XIn<l[OJ " ': 

if ( setjmp{envtOj) < Ii I 
1; sqlcondp] '" I; 

if I setjmp{env[lll ",. 100 
Jdefine SQLWARNING 2; sqlccnd!2.] .. 1; 

i.f ( setjmp(env!2j) » (! J I 
SgI,WARNO == 'W' ) 
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Idefine CONTINUE ; sqkondjwhentype] .. 0; 

Then, write a macro that calls an SOL routine and tests the sqf­
code. 

,define EXECSQL(sqlfunc) (s-qlfunc, \ 
({sqlcon4101 U SQLCO'OI < 0) 11 \ 
(sql(:ondll! H SQLCODi ~= 10lH II \ 
(sqlcond(2:! "iSQ.LCOOE > 0 II Sor,WARNO ... " 'W')}} \ 

lOll.gjlllP(envH{sqlcond[Ol U SQLCODE < n) ? (j 

(sqlcond(11 U SOLCODE "'''' 100} ? 1 2) 
l. SQLCOD!) : (voidjO ) 

Finally, issue WHENEVER statements in the program to identify 
the branch-to location tor handling a condition. 

dol 
EXEC SQI.. WHENEVER SQLEltROR GO'l'O label: break; 
label: 

/* prevent tecttl.'$j./lf): if sql routine here fails .; 
EXEC SQL WHENEVER SOLBlI:ROR CONTINUE; 
,. put sql error handling code here ., 

",hilet1l; 

Dynamically loading the iSPr and DB2 service routines pro­
vides an alternative to linking them with your program. To per­
form the loading. declare each routine with a function pointer. 

J>fefine ISPEXEClbuffuJ \ 
( {otispexecJ ( istrlen. I buffer J. buffer) I 

li'Iefine UPLINK i*ispUnk) 
,def ine DSliAL1 
IdefiM DSNRtl 
,define DSNTIAR 

!'dsnali) 
{*dsnbliZ) 
l*dsntiar) 

extern -ism int (otispexeC)I); 
exten --ASIII tnt lSPLXNKt); 
e:r:tern -ism int DSJb\1.10; 
extern ----ism int DSIffiLI (j; 
es:tern -.3S\l'I. lnt DSIf'l'IAR{ 1 ; 

Then cailloadm to initialize "the pointers, 

finclude ~dynam. h>-
int l'fp[Sll{l; ,. one element per loadm'ed module *' 

loadm ( ~lSPBXIliC~, UpjllJ J; 
ispexec ,. U(--"S!! int (".I{))Upl~l; 

By using the in-line machine code interface, you can even tSSue 
the load directly. 

linclude <.svc.h:> 
,define LGAD!nalll8) i_ldregs(RO+Rl ,l'Ial1le,'O) , -Ossvc(8l, \ 

(.........asm. int (.Hll....st1'eqs(RO)) 
J<lefine DELETl(nato.ej l_ldreqS(RC,IIUIe), -Ossvc(9j, NULr.) 

ispexec :0 LOAD I "ISPEXBC • i; 

To use the dynamically loaded DB2 service routine involves a little 
trick. Since the DB2 preprocessor expansion of an executable 
Sal statement assumes that a routine named DSNHLI Is link­
edited with the caner, dynamic linking fails. However. by including 
a bridge with the name OSNHLI. the statement "calls it instead. 
The bridge can then locate the dynamically loaded DSNHLl and 
branch to it. For example. if the C mainline initializes the 
("dsnhIi2)() function pointer by loading DSNHU, you can use the 
following simple assembler bridge: 

ENTlJ"Y DSllHLl 
DSNRLI os OR 

USING .,RIS 
L R1S,"'Q(OSNHLI2} load PRY offset of dsnbli2 
AL ~15.CAASPRV add P"ltv pOinter from CRAB 
1. R1S,O{,R15l load dsnhli pointer from PRV 
BlI. IUS branch to dsnbH 



DSKRLI2 OXD A -.aD fWic ptr declared in C 

Of oourse, a complex bridge involvJng the call attachment facility 
is also possible. 

Unclude «code.h> ,$ tor Jtregs(1 $' 
tdefinf: HOCOBHBC1' OxtiOCt02€1S 

int dsnhli ( void 'sqlpUst I 

I 
intrc"'O; 

it ( dsmtli "'''' MUtt 

I 
dsnali • LOAD ("DstflLI 1 j 
dsnhli2 • J.OAD ("DSlVU.!2 1 ; 
if I rc • DSNALI { -OPER ", ·082 ~,~PLM .. I } 

I 
sqlplist .. NULL; 
DSNALt, (-'lRAIIStAT! ~,asql-ca j; 

if I -streg-s{llO) ..... SOCONlf£Cf ) rc .. NOCOlfNlCT: 

I 
I 

if { sqlplist 1= NlJI.L l 
itXECSOL ( rc "DSMHLI sqlp1ist»; 

else 
I 
if ( l'C ... Q ) DSNALI ( "CLOSr.: ~. ~S'tNCM ); 
dsnh1i2 .. DBLBTE t ~DSNBtI2 • I; 
dsnali sc DBLBTI!: I "DSIfAf.I ,,); 
if ( l'C ,. .. NOCOHNECf ) 

I 
pr1ntf ( "Dnr~coqnized dbl CQnllection fallQrt~ Ii 
ezit { 121: 
J 

return rc I; 
I 

EXAMPLES 

To demonstrate the principles outlined 10 the preceding sections, 
the following examples include: 

• a VDEFINE exit to illustrate how to use an ISPF exit 

• a code fragment to issue a DB2 message 

• a set of routines to execute an SQl varying-list select 
statement and to copy the results to an ISPF table. 

A VDEFINE exit depends on several pieces of Information: where 
the program data field is, what data type it is, whether the data 
is null, and where to position ISPF output. One technique for mak­
ing this information readily accessible is to preformat it into an 
area near the data fwld. For example, by using this area layout 

struct { short ftullind, db2type; 
eltu edatalDA'XA5UEI. ispfdah{ISPFSnE!; ); 

the exit routine listed below identifies the data type and, if neces­
sary, interprets the null indicator by examiniog the two fields prior 
to -the C data. For numeric types, the exit formats ISPF output 
after the data field. 

int vdfexit I cbar .udata, long 'uvcode, char *namestr, 
loft\)' *deflen, char -delate .. , long .sPfdlen, 
char ns:pfdata~ ) 

I 
int len, type" '(rYPJ$ *lIdehrea-si1':eof{tnS))i 
char tend, flhrealispLFLOAT+1J; 

if ( 'srvc()de) '* write reqtlest - <:oPY frmn lSPF to C " 

I 
it I !tYPt£l} U, 'spfdlen "'''' 0 ) 

.(NULUND 'l /$ set null indicator *' 
(dltfarea - siuofI7nl!:) - Sileof(N11LLINIl)) '" -1; 

else 
I 
if {type"} 
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else 

*jNUlJ.IRD'l /, set null indicator */ 
(defatea - s:i1l6of(type) - sheGf{nuilindH '" €I: 

if ! type_VAIl:CIWI ) 

f 
len'" $deUen « *spfdl.ltn ? *dq,flen : *spfdleu; 
memcpy ( IIVARCliAR 'Jd&fare-a)->tnt, "spfdatap, 

{short)l~n I; 
({VAlI;CHM *I"eh:ua,->len '" len; 
J 

else it ( typeJIULCHA1t ) 

I 
len '" 'deflen « *spfdlen ? .dq,flen 1 tspfdlen; 
!II_cpr! 4efuea, *spfdatap. {short)len ); 
"(defarea+len) " 0;- ,. null terminate " 
I 

dse if ( typeJLGAT ) 
I 
In .. isptJIoOA'!' ~ *spldlen ? ispf...1T.OAT : 'spfdlen; 
'Hmcpy ( fltaru, *spfdatap, (ehullen I; 
*,fltarea+lq,l'lj '" 0; /* nun tentinate ., 
.{FLOAT 'Idefar .. '" strtod { fitana, hnd I; 
I 

'* read request - cap]' frem C to ISPf *' 
I 
ifl {type'1i U 

*{NULLIHD 'I 
/, type supports Dull *' ,$ test null _indicator *! 

si1:f!ofITYMl) - sbeot{lWLtIHDJ I < 0 ) (defarea _ 

I 
"spfdle-n '" €I; 
I 

else if I typa...VARCHAlt 
I 
'spfdatap ~ ((VAltCliAR *)d~farea)->text: 
*spfdlen '" ((VARCRAR 'ldefareaJ->len; 
I 

else if I typLNULCHAR I 
I 
*spfdatap .. defana; 
'spfdlen .. strl~n ( defaru I; 
I 

else if ( typeJLQA7 1 
I 
*spfdatap "" defar-ea ... s1:leof(FJ.OAT); 
sprint! I fltarea, "H*. $~n, lspLFLGAf. 

ispL..PLOAT-1, '(FLOAT *)defarea I; 
memcpy t 'spfdatap, fltaru, ispLl'LOAT ,; 
*spfdlen '" ispLFLOAl'; 
I 

rlltUrn ( Q I; 
I 

_Issuing a DB2 message is useful when handliog an SOL error. 
The example below uses the DSNTIAR routine supplied with DB2 
to format an error message. By using VDEANE to map the mes­
sage area to an ISPF dynamic area variable, the routine directly 
formats the area for panel display. 

struct I lOI19 width, deptb; 
struct i short len; char tuttSCRNSIUI: I area; 
screen; 

sereen. area .len '" screen. widtb $ scr~en.depth; 

Qsnthr '" 10AD ( ~nSHTIAR ~ ,; 
nSNTIAR { ~sqlca, Qs:ere~D.ar~a, OIsereen.width 1; 
dsnt1ar '" PELETE ( ~DSNfIAR ~ 1; 

Executing an SQL varying-list select statement requires the fol­
towing four steps: 

1. Prepare the SOL statement into an SOLDA. 

2. Allocate an area for data fields and null indicators. 

3. Assign locations in the area to SQLDA pointers. 



4. Map to ISPF each data field and null indicator. 

The example below performs each of these steps, then fetches 
the DB2 rows and copies them to an ISPF table. 

if { sqld4 '" prltfjare ( sqlstmt ) I 
I 
it i datap '" alloeate( sqldil! ) 

I 
assiqn ( sqlda, datap ); 
names'" ItAp2spf { sqlo.a I; 
ISiLIHK ( ftTBCREATE~, HTABLE "." 
sqlopen { sq14a 1; 

".names,~NmmITEft I; 

while ( SQloCOllE .,.'" 0 J 
I 
sqlftcb ( sqUa J; 
if ( SQLCODB :'" 0 ) 

ISPBXEC ( w'l8ADtl 'l'AeLI!" I ~ 

sqlcm.it ( ); 

ISPEXEC ( ~T8END fABLE~ }; 
UPLINK { ~VDflUTE~. nales I; 
free { nUles }; 
fr'o!e ( datap .I; 
I 

free I sqlda J; 
I 

static SQLDA *prapaIe ( VAlI.CHAR *sqlstlllt 1 

I 
.liOLDA *sqlda, sqldao; 

1* open *1 

1* ct:CUD.it *1 

1* clean up *1 

sqldaO.sqldabc '" SQLDASIZE i sqldaO.sqln : 0 i: 
sqlprep i ~sqldilO, sqlstmt -J ; 

sqlda '" malloc i SQLDASlZE_ ( sqldafl. sqld 1 I; 
llIemcpl' { sqlda~>sqldaid, "SQLDA ~,Jj:); 

sqlda->sqldabc'" SOLDASUE ( sqlda->sqln "" sqldaC.sqld ); 
sqlprep { tiqlda, sqlstmt J; 

return i sqlda I; 
I 

S'tatj,~ char *allocah SQt.DA *sqlda l 

datap +: silleofiTfPSJ; 
I 

sqlda~>sqlvar{i j.1iqldata ,. datap; 
if { tYPLVJ\I!CHAR ) datap +"" ispLVARCRAR; 
else if j typLNllLCHAl< I datap +" ispf-BtltCHAR; 
else it {typeJ'LW,T ) 

I 
lIIelll$et { cI4t4~, (I, sl1:eot{l'LOAT) I; 
datap +-= ispLF10AT + 

$~%tlof(fLOASJ - sqlda->sq1nrli!.sqllen; 

datap += sqlda->sqlvar( ij.sqllen; 
I 

static char smap2spf { SQtDA *sqlda J 

tnt i, tyPe; 
char *name. *names; 

names" mall.-x: \ sqlda->sqld'-'6 + 2 I; ,e +2: fer 't)' *1 
nUle '" nataes; 
"nallleH 'j'; 

fOr ! i '" G; i < sqlda->sqld; Hi ) 
I 
type'" sqlda->sqlvarlil.sqltype; 
if ( typ~t' ) 

I 
I'- null iruHeater *' 

sprintf ( na/ll,e, ~$Qta.3d !I. i ); 
ISPt.INK ( "VDE1INt~, name, sqlda->sqlvarli].sqlind, 

"FIXEDn, .siu!)f tl«.lLLIND) ); 
name +'" II: 
I 

nprintf ( name, "SQLVl.3d ", i l; 
ISPLINI< ( nVDtFINE~, name, 

sqlda->sql 'larl i I . sqldata, 
I { typLllATB )1 typ+_TDlB I J 

type_TIHESTAHP It typa..CHAR 1 
(typ~_IN'TEGSR )\ typ&JHALLINT i "'FIXED" : 

a( long!sqlda->sqlvaI [iJ . sqllen, 
name .. ", 6; 

"USEiI~ }, 
" ", ilvd-futU }; 

return ( names ); 

int i, typo, .",, • 0; SOLUTIONS TO SOME POTENTIAL PROBLEMS 

for { i .. 0; i < sqlda->sqld; Hi ) 

I 
type" sqlda->sqlvarji].sqltype; 
datal 'i'= sqlda->sqlvu!i].sqllen + 

{tl'peH. * siuof{truLLIND}; 

it { type_VA,~CHAR I 
datal +" sizeof(fYPEi + ispLVARCHAl<; 

dse if \ type...BULCHAR ) 
datal += siut\f ('11P&) + ispL.NVLCRAR; 

else if {typeJ'LOAt j 

datal -t= sinof (TYPE) + ispLFWAT + 
sinof(FLOAT) - sqlda->sqlvarlij.sqllen; 

return datal 1 mallee, ( datal I ; NtlLL }; 

static voiii assiqn 1 SQLOA .-sqlda, char *datap I 

I 
int i"1 type; 

for i j ". 0; i ( sqlda->sqld: Hi ) 
I 
type .. sqlda->sqlvar[il.sqlty~; 
if { type~ 1 1 Ii. null indicator el 

I 
sqlda->sqlvaI!il.sqlio.d" (NULt.!NO .}dAtap; 
datap += si%eof(NULt.INDl: 
I 

if ( tl'P1L.VARCHAR )! typLBULCHAR I! type..FLOAT 
I 
"iTng e Idatap " sqlda-}sql"arlil.sqltype; 
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Several problems may occur as you develop an ISPF application. 
One involves the "LIST" type VDEFINE that requires program data 
fields to be contiguous. Since structure element alignment may 
cause .gaps, declare the C data structure and any embedded 
structures with the ---l1oal ignmem keyword. 

TwO types of errors may occur when using ISPF exits. The first 
type may cause an exit to fail if it is part of a program to which 
the tinkage editor assigned addressing mode (AM ODE) is 24. This 
is because ISPF passes control to exits in'31-bit mode. There~ 
fore, be sure to set the program's AMODE to 31. Another occa~ 
sionally tricky type of error results from the MVS task structure. 
1f you invoke a program by using the ISPF SELECT CMO service 
or by using tM'DSN command processor;ISPF exits run under 
a separate task from the main procedure. Therefore. the main 
procedure and the exit cannot share system services that expect 
to be called under the same task. Examples of when such sharing 
may cause an error include: 

• acquiring storage in an exit that the main procedure frees 
at termination 

• opening a file in an exit that the main procedure closes 

• issuing DB2 services in both the main procedure and the 
exit. 



To avoid such errors, invoke the program with the PGM sub­
command of the ISPF SELECT service. 

CONCLUSION 

The SAS/C oomplter offers a productive programming environ~ 
ment for developing ISPF and 082 applications. For the future, 
the SAA Common Programming Interface leverages the pro­
gramming investment across a number of environments. You can 
take several steps now to get ready for SM. For dialog applica­
tions. a major change is In the call interface. SAA uses the ISPCI 
function, which expects a command string. so that using 
lSPEXEC now to call dialog services will ease that transition. For 
database applications. Version 2 of DB2 already supportS C as 
a host ianguage, so that you can easily migrate your C based 
applications to SM. Thetefore, as you examine your choices for 
SM application development languages, consider the potential 
that C and the SASIC product offer to your future programming 
investment. 
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