Examples: APIs

This article contains example programs that use APIS. It also contains examples of two exit programs. For additional information

concerning APl examples, see the System API Programmi nq@ manual on the V5R1 Supplemental Manuals Web site.

See Code disclaimer information for information pertaining to code examples.

The examplesincluded are:
« Deleting Old Spooled Files

« Changing an Active Job
« Changing a Job Schedule Entry
o Creating Your Own Telephone Directory

« Creating and Manipulating a User Index
« Creating a Batch Machine

«» Defining Queries

» Generating and Sending an Alert

« Diagnostic Reporting

o Listing Directories
« Listing Subdirectories

« Saving to Multiple Devices

« Scanning String Patterns

« Using COBOL Program to Call APIs

« Using the User-Defined Communications Programs for File Transfer
« Using the Control Device (QTACTLDV) API

« Using a Data Queue

« Using Environment Variables

« Saving and Restoring System-Level Environment Variables

« Using ILE Common Execution Environment Data APIs

o Using the Generic Terminal APIs

« Using Profile Handles

« Using Registration Facility APIs

» Using Semaphores and Shared Memory

« Using SNA/Management Services Transport APIs

« Using Source Debugger APIs
« Using the Spawn Process and Wait for Child Process APls

« Working with Stream Files

The exit program examples are;
« Creating a Program Temporary Fix Exit Program

« Using the Operational Assistant Exit Program for Operational Assistant Backup




Deleting Old Spooled Files

The following application program runs using the Delete Old Spooled Files (DLTOLDSPLF) command. This example has three
major parts:

1. The DLTOLDSPLF command calls the delete old spooled files (DLTOLDSPLF) program in one of the following languages:

o OPM RPG
o OPM COBOL
o ILEC

2. The DLTOLDSPLF program is supplied in OPM RPG, OPM COBOL, and ILE C. It does the following:

a. Creates auser space (QUSCRTUS API).
b. Generatesalist of spooled files (QUSLSPL API).
c. Retrievesinformation from a user space using one of the following:

= QUSRTVUSAPI
= QUSPTRUSAPI

Retrieves more spooled file attribute information received from the user space (QUSRSPLA API).
Callsthe CLDLT program to delete the spooled files.

Sends a message to the user (QMHSNDM API).

Deletes the user space (QUSDLTUS API).
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3. The CL delete (CLDLT) program does the following:

a. Deletes the specified spooled files (DLTSPLF command).
b. Sendsamessage if the spooled file was deleted (SNDPGMM SG command).

Note: The programs and source code used as examples in the spooled file portion of this article exist only in printed form. They are
not stored electronically on the i Series server.

DLTOLDSPLF Command Source

The command source for the DLTOLDSPL F command follows:

/****************************************************************/

/* */
/* CMD: DLTOLDSPLF */
/* */
/* LANGUAGE: CL COWAND SOURCE */
/* */
/* DESCRI PTION: COVWAND SOURCE FOR THE DLTOLDSPLF COMVAND WHI CH*/
/* | N\VOKES THE DLTOLDSPLF PROGRAM */
/* */

/****************************************************************/

CMD PROVPT(' DELETE OLD SPOOLED FI LES')
/* PARAMETERS FOR LI ST OF SPOOLED FI LES (QUSLSPL) */

PARM KVWD( USRPRFNVE)
TYPE( * SNAME)
LEN( 10)
M N(1)
SPCVAL(*ALL)
PROWPT("' User Profile Nane:')

PARM KVWD( OQUTQUEUE) +
TYPE( QUAL1) +

+ + + +

+



M N( 1) +
PROWPT(' Qut put Queue:')
/* | NFORVATI ON NEEDED FOR PROGRAM */

PARM KWD( DELETEDATE) +
TYPE( * DATE) +
PROWPT(' Last Deletion Date:')

QUAL1: QUAL TYPE(*NAME) LEN(10) SPCVAL(*ALL)

QUAL TYPE(*NAME) LEN(10) SPCVAL(*LIBL *CURLIB ")+

PROWPT(' Li brary Nanme:')

To create the CL command, specify the following:

CRTCMD CMD( QGPL/ DLTOLDSPLF) PGM QGPL/ DLTOLDSPLF) +
SRCFI LE( QGPL/ QCVMDSRC) ALLOW * | PGM * BPGW)

To delete old spooled files, you can use one of the application programs provided in the following languages:
« RPG
. COBOL
« ILEC

RPG DLTOLDSPLF Program

To delete old spooled files, use the following RPG program:

IR EEE SR EEEEEEEEEEEEEEEEEEEEEEEEEEREESEEREEEEREERERERESESSEREEESEESESES
IR EEEEEEEEEEEEEEEEEEEEEEEEEEESEEEREESEEREEEEREEREREERESESSEREEEEESESRS
*

MODULE: DLTOLDSPLF
LANGUAGE: RPG

FUNCTI ON: THI' S APPLI CATI ON W LL DELETE OLD SPOOLED FI LES
FROM THE SYSTEM BASED ON THE | NPUT PARAMETERS.

APl s USED:
QUSCRTUS -- Create User Space
QUSLSPLF -- List Spooled Files
QUSRTVUS -- Retrieve User Space
QUSRSPLA -- Retrieve Spooled File Attributes
QVHSNDPM - - Send Program Message
QUSDLTUS -- Del ete User Space

L R IR S I N T

*
khkkkkhkkhkhkhhhhhhkhkkhkhkhkhkhhhhhhkhkhkhkrk hhhhhhhkhkdkdk k hhhhhkhkdkd* k k k hhkkx*x*x***%%

R R R I S I b S I S b b I R R R I I b

COPY QRPGSRC, EUSRSPLA
"NUMBER OF SPCCLED - C MBGTXT
" FI LES DELETED:

DS

e e e e e e e e e

1 35 MsGDT1
36 400DLTCNT

;-ﬁu’%
5 ¢

DS
1  40Uss| ZE
5 80CGENLEN
9 120RTVLEN
13 160STRPCS
200RCVLEN
21 240SPLF#
25 280MSGDLN
29 320MsC#
33 38 FIL#
39 42 MBGKEY
' DLTOLDSPLFQTEMP ' 43 62 USRSPC
' * REQUESTER ' 63 82 MSQXQ
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TGTDAT DS

1 TGICEN
3 TGIYR
5 TGITMIH
7 TGIDAY

OB NBRE

/ COPY QRPGSRC, QUSGEN

| / COPY QRPGSRC, QUSLSPL

| / COPY QRPGSRC, QUSRSPLA
|*****************************************************************
I* The following is copied from QSYSI NC/ QRPGSRC nenber QUSEC

I* so that the variable Iength field QUSBNG can be defined

I* as 100 bytes for exception data. The defined field is

I * named EXCDTA.

|*****************************************************************

| QUSBN DS

| * Qus EC

I B 1 40QUSBNB

| * Byt es Provided
I B 5 80QUSBNC

| * Bytes Avail abl e
I 9 15 QUSBND

| * Exception Id

I 16 16 QUSBNF

| * Reserved

| * 17 17 QUSBNG

| * Varying | ength

I 17 116 EXCDTA

| DATSTR DS

1 1 DATCEN
202 203 DATYR
204 205 DATMIH
206 207 DATDAY

khkkkhkkhhkkhhkhhkdhhkdhdhhhhkdhddhdhdhhdhddhdhdhkdhddhdhdhdhdddhrhddhrdrhrhrdxx*x
khkkhhkhhkhhhhkdhhkdhdhhhhkdhddhdhhhdhddhdhdhdhddhdhdhdhdddhrhddrdrhrhrdxr*x
*

EXECUTABLE CODE STARTS HERE *

*
khkkkkhkkhkhkhhhhhkhkhkkhkhkkhkhkhhhhhhkhkhkhk k khhhhhhkhkkhkhk k k hhhkhhkkkhk,* k k k hkhkkxkx*x***%%
khkkkkhkkhkhkhhhhhhkhkkhkhkhkhkhhhhhhkhkhkhk k khhhhhhkhkkhkhk k k hhhkhhkkkdk,* k k k hkhkkxkx*x***%%

*

*ENTRY  PLIST
PARM USRNAM 10
PARM oUTQ 20
PARM DLTDAT 7
MOVE DLTDAT  TGTDAT
Z- ADDO DLTCNT
MOVE *BLANKS  QUSBN
Z- ADDO QUSBNB

CREATE A USER SPACE TO STORE THE LI ST OF SPOCLED FI LES. *

CALL ' QUSCRTUS

PARM USRSPC
PARM *BLANKS  USEXAT 10
PARM 1024 USSI ZE
PARM ' ' USINNT 1
PARM ' * CHANGE ' USAUTH 10
PARM *BLANKS  USTEXT 50
PARM ' * YES " USREPL 10
PARM QUSBN

FI LL THE USER SPACE JUST CREATED W TH SPOCLED FI LES AS
DEFINED I N THE CL COVMAND.

* X kX

CALL ' QUSLSPL'
PARM USRSPC
PARM ' SPLFO100' FMTNML 8

000QQRQQO00000000QQQO0000000QQEQAQAQQQQ————



0000000QO00000QQQQO00000QQRQRQQQ0AQAQQNNNQNQQ00000QRQRQRQNNNNNNQN0QNQQQQOO00ND

PARM USRNAM
PARM ouTQ
PARM ' *ALL ' FRMTYP 10
PARM ' *ALL ' USRDTA 10
PARM QUSBN

THE USER SPACE IS NOW FI LLED WTH THE LI ST OF SPOCLED FI LES.
NOW USE THE QUSRTVUS APl TO FI ND THE NUMBER OF ENTRI ES AND
THE OFFSET AND Sl ZE OF EACH ENTRY I N THE USER SPACE.

* % kX X

Z- ADD140 GENLEN
Z- ADDL STRPOS
*
CALL ' QUSRTVUS'
PARM USRSPC
PARM STRPOS
PARM GENLEN
PARM QUSBP
PARM QUSBN
*
CHECK THE GENERI C HEADER DATA STRUCTURE FOR NUMBER OF LIST  *
ENTRI ES, OFFSET TO LI ST ENTRIES, AND S| ZE OF EACH LI ST ENTRY. *
*
Z- ADDQUSBPQ  STRPOS
ADD 1 STRPCS
Z- ADDQUSBPT ~ RTVLEN
Z- ADD209 RCVLEN
Z- ADDL COUNT 150
*
R Sk S S R R R R R R R O I I O R O O S I O O S O
R S Sk b S R R R R R O R O O O O R O I R I O O O
*
BEG NNI NG OF LOOP (DO WHI LE COUNT <= QUSBPS) *
*
khkkkkhkkhkhkhhhhkhkhkhkkhkhkkhkhkhhhhkhhkhkhkhkkdkhhhhhhhkhkhkhkdk k hhhkhhkhkhkh* k k k hkhkkxkx*x*x**%x%
*
COUNT DONLEQUSBPS

*

RETRI EVE THE | NTERNAL JOB | DENTI FI ER AND | NTERNAL SPOCLED FI LE*
| DENTI FI ER FROM THE ENTRY I N THE USER SPACE. THI S | NFORMATI ON*
WLL BE USED TO RETRI EVE THE ATTRI BUTES OF THE SPOOLED FI LE. *

TH'S WLL BE DONE FOR EACH ENTRY | N THE USER SPACE. *
*
CALL ' QUSRTVUS'
PARM USRSPC
PARM STRPOS
PARM RTVLEN
PARM QUSFT
PARM QUSBN

NOW RETRI EVE THE SPOOLED FI LE ATTRI BUTES USI NG THE QUSRSPLA
API .

* X 3k *

MOVE *BLANKS  JOBI NF
MOVEL' * | NT' JOBI NF 26
MOVE QUSFTH QUSFXD
MOVE QUSFTJ QUSFXF
MOVEL' * | NT' SPLFNM 10
MOVE *BLANKS  SPLF#

CALL ' QUSRSPLA

PARM QUSFX
PARM RCVLEN
PARM ' SPLA0100' FMTNM2 8
PARM JOBI NF
PARM QUSFXD

PARM QUSFXF



QO00000000000QQQQQQQQQQQRQ000QQQ 00 0000000000000 00 0000 0QQQQQQQO00

PARM SPLFNM
PARM SPLF#
PARM QUSBN

CHECK QUSFX DATA STRUCTURE FOR DATE FI LE OPENED.

DELETE SPOCLED FI LES THAT ARE OLDER THAN THE TARGET DATE
SPECI FI ED ON THE COMVAND. A MESSAGE | S SENT FOR EACH SPCCOLED
FI LE DELETED.

* % 3k X % F F

MOVE QUSFX7 DATSTR

DATCEN | FLT TGTCEN
EXSR CLDLT
ELSE

DATCEN | FEQ TGTCEN

DATYR | FLT TGTYR
EXSR CLDLT
ELSE
DATYR | FEQ TGTYR
DATMIH | FLT TGTMIH
EXSR CLDLT
ELSE NOT LT MIH
DATMIH | FEQ TGTMIH
DATDAY | FLE TGTDAY
EXSR CLDLT
END FOR LE DAY
END FOR EQ MIH
END FOR ELSE MIH
END FOR EQ YR
END FOR ELSE YR

END FOR EQ CEN
END FOR ELSE CEN

*

GO BACK AND PROCESS THE REST OF THE ENTRIES I N THE USER *
SPACE. *
QUSBPT ADD STRPGS STRPCS
1 ADD COUNT COUNT
END

khkkkkhkkhkhkhkhhhhhkhkhkhkhkhdhhhhhhkhddkdddddhhhhkdddkddddddhhhdxdx** *d**dk k * *k*x*x*x%

R R R Ik S I S S kS S R R R I S S bk S S R R I b O O O O

END COF LOCP

R R Ik I S S Sk b S I S S S IR Ik kS S S R R S S kS S Rk

Rk Ik I S S S kb S I R I kR S S R R Ik I S R Rk S

AFTER ALL SPOOLED FI LES HAVE BEEN DELETED THAT MET THE
REQUI REMENTS, SEND A FI NAL MESSAGE TO THE USER
DELETE THE USER SPACE OBJECT THAT WAS CREATED.

L I R I

MOVELMSGTXT M5GDT1
CALL ' QVHSNDM

PARM *BLANKS MSGA D 7
PARM *BLANKS  MSGFI L 20

PARM VBGDTA
PARM 40 VBGDLN
PARM ' *I NFO ' MBGTYP 10
PARM VBGQ
PARM 1 VBGQH#
PARM *BLANKS  RPYMQ 10
PARM MBGKEY
PARM QUSBN



DELETE THE USER SPACE OBJECT THAT WAS CREATED.
CALL ' QUSDLTUS

PARM USRSPC
PARM QUSBN

R R RS R R R R R SRR R R R RS R R R R R R R R R R R R R R EREEEEEEREEEEEEEEEESEEES
R R R R R R R R R R R R R R RS R R R R R R R R R R R R R REEREEEREREEREEEEEEREEESEESE]

END OF PROGRAM

R R R R R R R R R R R R RS R R R R R EEEEREEEEEEEEREEEEEEEESEEEEREEESES]

RETRN
IR R R EE RS SRR R SRR R R EEEEEEEEEEREEEEEREREEEEREEREEEEEEEREEEEEREEEEEEE
CLDLT SUBRQUTI NE

TH' S SUBROUTI NE CALLS A CL PROGRAM THAT W LL DELETE A SPOOLED
FI LE AND SEND A MESSAGE THAT THE SPOOLED FI LE WAS DELETED.

EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEREEREEEESEREREEEEEEEEESEEREEEEEEE
CLDLT BEGSR

KEEP A COUNTER OF HOW MANY SPOOLED FI LES ARE DELETED.

00000000000 QAQQOAQQAQQQQQQQQDQQAQAQAQQQQOOOAQQ

ADD 1 DLTCNT
MOVE QUSFXL FI L#
CALL ' CLDLT'

PARM QUSFXK
PARM QUSFXJ
PARM QUSFXH
PARM QUSFXG
PARM FI L#
PARM QUSFXM
PARM QUSFXN
ENDSR

To create the RPG program, specify the following:

CRTRPGPGM PGM QGPL/ DLTOLDSPLF) SRCFI LE( QGPL/ QRPGSRC)

COBOL DLTOLDSPLF Program
To delete spooled files, you can use this COBOL DLTOLDSPLF program:
IR SRS S S SRR EEEEEEEEEREEEEEEEEEEEEEEEEEEEEEEEREEEEEEEEEEEEEEEEEEEEE]

PROGRAM  DLTOLDSPLF
LANGUAGE: COBOL

DESCRI PTI O\ DELETE OLD SPOOLED FI LES

* 0% kX % X X X X
b R N S

API's USED: QUSCRTUS, QUSLSPL, QUSRTVUS, QUSRSPLA, QUSDLTUS, *
AND QVHSNDM *

EEE I S I S S I S

| DENTI FI CATI ON DI VI S| ON.

PROGRAM | D.  DLTOLDSPLF.

ENVI RONVENT DI VI Sl ON,

CONFI GURATI ON' SECTI ON.

SOURCE- COMPUTER. | BM AS400.

* 0%k Xk ok X F

* 0% Ok Xk X X F X

* %k



OBJECT- COWPUTER. | BM AS400.

| NPUT- OUTPUT SECTI ON.

FI LE- CONTROL.

DATA DI VI SI ON.

FI LE SECTI ON.

WORKI NG- STORAGE SECTI ON.

COPY QUSGEN OF QSYSI NC- QLBLSRC.
COPY QUSLSPL OF QSYSI NC- QLBLSRC.
COPY QUSRSPLA OF QSYSI NC- QLBLSRC.

LR EEE SRR R RS R R RS R R R RS R R R R RS E R EEE R EEREEEEREEEEEEEEEESEES

* VALUES USED FOR ERROR CCDE *

LR EEE SRR RS R R R R R RS R R RS EEEEEEEEREEEEEEEEEEEEEEEEESEES

* The following is copied from QSYSI NG/ QLBLSRC nenber QUSEC

* so that the variable length field EXCEPTI ON DATA can be defined

* as 100 bytes for exception data.

EEEEE SRR R RS R R RS SRR R R R EEEEE SRR EREEEEEEEREEEREEEEEEEESEEREEEESES

01 QUS-EC

05 BYTES- PROVI DED PI C S9(00009) BI NARY.
05 BYTES- AVAI LABLE Pl C S9(00009) BI NARY.
05 EXCEPTION-ID PI C X(00007).

05 RESERVED PI C X(00001).

05 EXCEPTI ON- DATA PI C X(00001).

Varying | ength
05 EXCEPTI ON- DATA Pl C X(100).

EEEEEEEEREEEEEEEEEEEEEEEEEEEEEEEEEEESEEEEEEEEEEEEEEEEEEEEEEEEEEEES

* VALUES USED FOR THE QUSCRTUS PROGRAM *

EEE R R R R R R EEEEEEEEEEEEEEEREEEEEEEEEESEEEEEEEEEEEEEEEEEEEEEEEEEEEES

01 CRTUS-I NFO.

05 CRT- SPCNAVE Pl C X(20)
VALUE " DLTOLDSPLFQTEMP

05 CRT- EXTATTR Pl C X(10) VALUE SPACE.

05 CRT- SPCSI ZE PI C S9(9) BI NARY VALUE 1024.

05 CRT-1 NI TSPACE PIC X VALUE " .

05 CRT- AUTHORI TY Pl C X(10) VALUE "* CHANGE

05 CRT- DESCRI PTI ON PI C X(50) VALUE SPACE.

05 CRT- USRRPL PI C X(10) VALUE "*YES
* VALUES USED FOR THE QUSRTVUS PROGRAM *
01 RTV- START- POS Pl C S9(9) BI NARY VALUE 1.
01 RTV- LENGTH PI C S9(9) BI NARY VALUE 140.
01 RTVSPLA-JOB-1D Pl C X(26) VALUE "*INT".
* VALUES USED FOR THE QUSLSPL AND QUSRSPLA PROGRAM *
01 RSPLA- DATE.

05 R- CENTURY PIC X.

05 R- YEAR PIC X(2).

05 R- MONTH PIC X(2).

05 R- DAY PIC X(2).
01 LSPLA- FORVAT PIC X(8) VALUE "SPLF0100".
01 LSPLA- USERDATA PI C X(10) VALUE "*ALL
01 LSPLA- FORMIYPE PI C X(10) VALUE "*ALL
01 RSPLA- JOB- NAME PI C X(26) VALUE "*INT".
01 RSPLA- NAVE Pl C X(10) VALUE "*INT".
01 RSPLA- NUMBER PI C S9(9) BI NARY VALUE - 1.
01 RSPLA- FORVAT PI C X(10) VALUE "SPLA0100 ".
01 SPLA- VAR LENGTH PI C S9(9) BI NARY VALUE 800.
01 DLT- COUNT PI C 9(15) VALUE 0.
01 DLT- SPL- NUMBER PIC 9(6).

EEEEE SR EEEEEEEEEEEEEEEEEEEEEEEEEEEESEEEEEREESEEEESEEEEEEEESEESEREEEES



* VALUES USED FOR THE QVHSNDM PROGRAM *

ER R I S S S kS S R R S S R R I S S S O R R I S I S S

01
01
01

MSG- | D PIC X(7) VALUE SPACE.
MSG- FL- NAME PI C X(20) VALUE SPACE.
MSG- DATA.
05 DATA- MD Pl C X(34)

VALUE "NUMBER OF SPOOLED FI LES DELETED : ".
05 DLT- NUM MD PI C X(20) VALUE SPACE.
MSG- DATA- LEN PI C S9(9) BI NARY VALUE 54.
MSG- TYPE PI C X(10) VALUE "*I NFO
MBG- QUEUE Pl C X(20)

VALUE "* REQUESTER
MBG- Q NUM Pl C S9(9) BI NARY VALUE 1.
RPY- MBG PI C X(10) VALUE SPACE.
MBG- KEY PIC X(4) VALUE SPACE.

IEE RS SR SRR RS SRR SRR R EEE R EEEEEEEEEEEEEEREEEEEEREEEEESEREEXS

PARAMETERS THAT ARE PASSED TO THI S PROGRAM FROM THE COMVAND *

IR E RS SRS EEEE SRR R R SRR EEEEEEEEEEEEEEEEEEEREEEEEEEERESEEREEESEESEREEES

LI NKAGE SECTI ON.

*

01 PARM USERNANE PI C X(10).
01 PARM OUTQ PI C X(20).
01 PARM DATE.
05 P- CENTURY PI C X.
05 P- YEAR PIC X(2).
05 P- MONTH Pl C X(2).
05 P- DAY PIC X(2).

EEE R R R R R R EEEEEEEEEEEEEEEREEEEEEEEEESEEEEEEEEEEEEEEEEEEEEEEEEEEEES

BEG NNI NG OF EXECUTABLE CCDE. *

R R R R R R R R R R R R R R R R R R R R

PROCEDURE DI VI SI ON USI NG PARM USERNANME,

*

* %

PARM OQUTQ,
PARM DATE.

MAI N- PROGRAM

khkkkkhkkhkhkhhhhhkhkhkkhkkhkkhkhkhdhhhhhkhkhkkhkhkhk k hhhhkhkhkkhkk k k d k khhhkkkkxk,k,*,** k k%%

* I NI TI ALl ZE ERROR CODE STRUCTURE. *

kkkkkhkkhkhkhhhhhkhkhkhkhkhkhkhhhhhhkhhkhkhkhk d hhhhkhhkhk kdk d k hhhkdkxdx*k,* *k k k%%

MOVE 116 TO BYTES- PROVI DED.

MOVE 0 TO BYTES- AVAI LABLE.

MOVE SPACES TO EXCEPTI ON- 1 D.

MOVE SPACES TO RESERVED OF QUS- EC.
MOVE SPACES TO EXCEPTI ON- DATA.

R R R Ik Ik S S S bk kS S S R R Rk S S Sk kR Rk I S I

* CREATE THE USER SPACE USI NG | NPUT PARMS FOR THE CALL *

R Rk Ik Sk S S S kS S SRk R Rk kS S kR I

CALL "QUSCRTUS" USI NG CRT- SPCNAVE,
CRT- EXTATTR,
CRT- SPCSI ZE,
CRT- | NI TSPACE,
CRT- AUTHORI TY,
CRT- DESCRI PTI ON,
CRT- USRRPL,
QUS- EC.

IR E R R SRS EEEEEEEEEEE SRR EEEEEEEREEREEEEREEREEEEEEREEREEEEESESEEEEESE

* LIST THE SPOOLED FI LES TO THE USER SPACE OBJECT. *

IR E R R R EEEEEEEEEEEEEEEEEEEEEEREEREEEEREEREEEEEEEREREEEESEEEEEES

CALL "QUSLSPL" USI NG CRT- SPCNAME,
LSPLA- FORVAT,
PARM USERNAME,



* X Ok F X

* % X * X

* % % F X

PARM OUTQ
LSPLA- FORMTYPE,
LSPLA- USERDATA,
QUS- EC.

R Rk Ik Ik S S S bk kS S S S R R R S S S R Rk I S

* RETRI EVE ENTRY | NFORMATI ON FROM THE USER SPACE. *

IR R R R R R R R R R R R R RS R R R R R R R R EEEE R EREEEEEEREREEEEEEEEEEEE

CALL "QUSRTVUS' USI NG CRT- SPCNAVE,
RTV- START- PCS,
RTV- LENGTH,
QUS- GENERI G- HEADER- 0100,
QUS- EC.

IR E R R RS R R R SRR R R RS R EEEEEEEEEREEEREEEREEEEEEEEEREEEESEEEEEEES

* | F ANY SPOCLED FI LES WERE FOUND MATCHI NG THE SEARCH *
* CRITERI A, RETRI EVE DETAI LED | NFORMATI ON AND DECI DE *
* WHETHER TO DELETE THE FI LE OR NOT. *

IR EE R RS EEEEEEEEEEEEEEEEEEEEEREEEEEEREEREEEEEEEEEREEEESESEEEEES

| F NUMBER- LI ST- ENTRI ES OF QUS- GENERI C- HEADER- 0100
GREATER THAN ZERO THEN
ADD 1 TO OFFSET- LI ST- DATA OF QUS- GENERI G- HEADER- 0100
G VI NG RTV- START- PCS.
PERFORM CHECK- AND- DELETE THROUGH
CHECK- AND- DELETE- END NUMBER- LI ST- ENTRI ES
OF QUS- GENERI G- HEADER- 0100 TI MES.

khkkkhkhhhkhkdkhkhkddhdddkhdkddhhddxdkhdkdhhkdxhkhddrhkrxxhkdkddrrkrxxdddrrxxx

* CALL THE QUSDLTUS APl TO DELETE THE USER SPACE *
* WE CREATED, AND TO SEND A MESSAGE TELLI NG HOW MANY *
* SPOOLED FI LES WERE DELETED. *

EE R I R I I R R R R R S R

CALL "QUSDLTUS' USI NG CRT- SPCNAME,
QUS- EC.

MOVE DLT- COUNT TO DLT- NUM MD.

CALL "QVHSNDM' USI NG MSG | D,
MBG- FL- NANE,
MSG- DATA,
MSG- DATA- LEN,
MSG- TYPE,
MSG- QUEUE,
MSG- Q- NUM
RPY- MBG,
MSG- KEY,
QUS- EC.

STOP RUN.

IR E R R SRR R R R R R R R RS R R R R R R R EEEEEREEREEEEEEREREEEEEEEEEEESE

* CHECK THE DATE OF THE SPOOLED FILE. IF IT IS OLDER *
* OR EQUAL TO THE DATE PASSED I N, CALL THE PROCEDURE *
* TO DELETE THE SPOOLED FI LE. *

IR R R R R SRR RS R R R RS R R EEE R R EEEEEREEEEEEEEREREEEEEEEEEEESE

CHECK- AND- DELETE.

CALL "QUSRTVUS" USI NG CRT- SPCNAME,
RTV- START- PGS,
S| ZE- EACH- ENTRY OF
QUS- GENERI G- HEADER- 0100,
QUS- SPLF0100,
QS- EC.

EEEEEEEEEEEEEEEEEEEEEEEEEEESEEREREEEESEEREEEEEEEEREREEEESEEEEEESE



* %

* X % F

* X kX

* %k F X %

* ADVANCE TO NEXT SPOOLED FI LE FOR PROCESSI NG THE CHECK *
* AND DELETE. *

R R R Ik I S S S bk I S I S R R R S S S S e O S S R

ADD S| ZE- EACH ENTRY OF QUS- GENERI C- HEADER- 0100 TO
RTV- START- POS G VI NG RTV- START- PCS.

IR R R R R R R R R R R R R RS R R R R R R R R EEEE R EREEEEEEREREEEEEEEEEEEE

* RETRI EVE THE ATTRI BUTES FOR THE SPOCOLED FI LE TO GET *
* THE CREATE DATE FOR THE SPOCLED FI LE. *

IR R R R R R R R R R R R RS R R R R R R EEEEEREEREEEEEEREREEEESEEREEEESE

CALL "QUSRSPLA" USI NG QUS- SPLA0100,
SPLA- VAR- LENGTH,
RSPLA- FORNMAT,
RSPLA- JOB- NAME,
I NT-JOB-1 D OF QUS- SPLF0100,
I NT- SPLF- 1 D OF QUS- SPLF0100,
RSPLA- NAME,
RSPLA- NUMBER,
QUS- EC.

MOVE DATE- FI LE- OPEN OF QUS- SPLA0100 TO RSPLA- DATE.

EEEEEEEEEEEEEEEEEEEEEREEEEEESEEREEEEEESEEREEEEEEEEEREEEESEEEEEEESE

* COVPARE THE CREATE DATE W TH THE DATE THAT WAS PASSED *
* I N AS PARAMETER *

kX khkhkhhhkdkkhkhkddhhdrddkhdkddhhddxdkhdbddhhkrxhkhddrhkrxhkdddrrkrxxhkddrrxxx

I F R-CENTURY IS LESS THAN P- CENTURY THEN
PERFORM DLT- SPLF THROUGH DLT- SPLF- END
ELSE
I F R-CENTURY IS EQUAL TO P- CENTURY THEN

IF RYEAR | S LESS THAN P- YEAR THEN
PERFCRM DLT- SPLF THROUGH DLT- SPLF- END
ELSE
IF RYEAR | S EQUAL TO P- YEAR THEN
IF R-MONTH | S LESS THAN P- MONTH THEN
PERFORM DLT- SPLF THROUGH DLT- SPLF- END
ELSE
IF RRMONTH IS EQUAL TO P- MONTH THEN
IF R-DAY | S LESS THAN CR EQUAL TO P- DAY THEN
PERFORM DLT- SPLF THROUGH DLT- SPLF- END.

CHECK- AND- DELETE- END.

R R R Ik Ik S S S bk kS S S R R Rk S S Sk kR Rk I S I

* THHS IS THE PROCEDURE TO DELETE THE SPOCLED FI LE. *
* ALL OF THE SPOOLED FI LES W TH CREATE DATE OLDER OR *
* EQUAL TO THE DATE PASSED I N AS PARAMETER W LL BE *
* DELETED. *
R I I S R S S R S

DLT- SPLF.

ADD 1 TO DLT- COUNT.
MOVE SPLF- NUMBER OF QUS- SPLA0100 TO DLT- SPL- NUMBER

CALL "CLDLT" USI NG SPLF-NAME OF QUS- SPLA0100,
JOB- NUMBER OF QUS- SPLA0100,
USR- NAME OF QUS- SPLA0100,
JOB- NAME OF QUS- SPLA0100,
DLT- SPL- NUMBER,
FORM TYPE OF QUS- SPLA0100,
USR- DATA OF QUS- SPLA0100.

DLT- SPLF- END.



To create the COBOL program, specify the following:

CRTCBLPGM PGM QGPL/ DLTOLDSPLF) SRCFI LE( QGPL/ QCBLSRC)

ILE C DLTOLDSPLF Program

To delete spooled files, you can use thisILE C DLTOLDSPLF program:

/*******************************************************************/

TH S I S AN EXAMPLE PROGRAM FOR THE USE OF
USER SPACES WRI TTEN IN I LE C for OS/400.
THE FLOW OF TH S PROGRAM | S AS FOLLOWE:

1) CREATE A USER SPACE USI NG QUSCRTUS
2) GET LIST OF SPOOLED FILES I N THE USER SPACE

3) KEEP PO NTER TO ENTRY LI ST I N THE USER SPACE
4

RETRI EVE LI ST ENTRY
RETRI EVE MORE | NFORVATI ON USI NG QUSRSPLA
IF SPOOLED FILE IS TGO OLD
DELETE SPOOLED FI LE
I NCREMENT DELETE COUNTER

APl's USED: QUSCRTUS, QUSLSPL, QUSRSPLA, QUSPTRUS, QUSDLTUS

*/
*/
*/
*/
*/

*/
*/

/*******************************************************************/

strncpy, strcnp

nf o,
nf o,
nf o,
nf o,
nf o,
nf o,

/* PROGRAM DLTOLDSPLF

/*

/* LANGUAGE: |ILE C for OsS/400

/*

/* DESCRI PTI ON:

/*

/*

/* (

/* (

/* USI NG QUSLSPL
/* (

/* ( ENTER LOOP
/*

/*

/*

/*

/*

/* END LOOP

/* (5) DELETE USER SPACE
/*

/*

/* QVHSNDPM  AND QVHSNDM
/*

#i ncl ude <string. h> [ *strcpy,
#i ncl ude <stdio. h>

#i ncl ude <qusec. h> [ *Error

#i ncl ude <qusgen. h> / *Gener a
#i ncl ude <quscrtus. h> /*Li nkage
#i ncl ude <qusl spl . h> / *Li nkage
#i ncl ude <qusptrus.h> /*Linkage
#i ncl ude <qusrspla.h> /*Linkage
#i ncl ude <qusdltus. h> /*Linkage
#i ncl ude <qmhsndm h> / *Li nkage
#i ncl ude <gmhsndpm h>  /*Li nkage

#pragma | i nkage( CLDLT, OS)
file_nane[ 10],
j ob_nunber[ 6],
usr _nane[ 10],
j ob_nane[ 10],

voi d CLDLT (char

char
char
char
char
char
char

Qus_Ceneri c_Header
char *list_section
Qus_SPLFO0100_t *entry_list;

Qus_SPLA0100_t *Rcv_Spl _Var;

file_nunber[6],

formtype[ 10],
usr _dat a[ 10]);

voi d error_check (void);

_0100_t *space

nf o,

code structures
user space structures

structures
structures
structures
structures
structures
structures
structures

for
for
for
for
for
for
for

QUSCRTUS
QUSLSPL

QUSPTRUS
QUSRSPLA
QUSDLTUS
QVHSNDM

QVHSNDPM

*/

*/
*/
*/
*/
*/
*/
*/
*/
*/

/*****************************************************************/

PARMS FOR CLDLT

/*****************************************************************/

/*

*/



char job_nnbr[6];

char usr_nnf 10];

char job_nni 10];

char sp_job_nane[ 10];

char sp_spl _nunber[6];

char File_Nunber[] = "*LAST ";

/*****************************************************************/

/* PARMS FOR QUSLSPL */
/*****************************************************************/
char frm[8];

char usr[10];

char Qut Q_Nnf 20];

char I's_frmtyp[10];

char Usr_dat[10];

/*******;@********************************************************/

/* PARMS FOR QUSRSPLA */
/*****************************************************************/
char Rcv_Var[724];

int Recv_lgth = 724;

char Rtv_Fnt[8];

char Qal _Jb_Nan{] = "*INT "

char Spl f_Nane[] "* | NT "

int Splf_Nunber -1;

/********;********************************************************/

/* PARMS FOR QUSCRTUS */
/*****************************************************************/
char spc_nane[ 20];

char ext _atr[10];

int initial_size;

char initial _value[l];

char auth[ 10];

char desc[50];

char repl ace[10];

/*****************************************************************/

/* PARMS FOR QVHSNDPM AND QVHSNDM */
/*****************************************************************/
char nsg_id[7];

char nsg_fl _nane[ 20];

char nsg_data[ 50];

int msg_data_len;

char nsg_type[10];

char pgm queue[ 10];

int pgmstk_cnt;

char nsg_key[4];

/*****************************************************************/

/* PARMS FOR QVHSNDM */
/*****************************************************************/
int nmsg_g_num

char nsg_queue[ 20] ;

char rpy_ng[ 10];

/*****************************************************************/

/* M SCELLANEQUS VARI ABLES */
/*****************************************************************/
char pack_dlt_count[15];

int dlt_cnt;

int count;

char tnp_spl _nunber[7];

char dlt_date[7];

char spc_date[7];

int api_code

Qus_EC t err_code;

/*****************************************************************/

/* PROCEDURE TO CHECK THE ERRCCDE RETURNED FROM CALLS TO API s */

/*****************************************************************/

voi d error_check(void)

{



if (err_code.Bytes_Available !'= 0){
strncpy(nsg_i d, " CPF9898", 7);
strncpy(nsg_fl _nane, "QCPFMSG  *LI BL ", 20);
strncpy(nsg_data, "An error has occurred calling ", 29);
switch (api _code){

case 1 strncat (nsg_dat a, " QUSCRTUS. ", 9) ;

case 2 strncat (nsg_data, "QUSLSPL. ", 9);

case 3 : strncat(nmsg_data, " QUSPTRUS. ", 9);

case 4 : strncat(nmsg_data, " QUSRSPLA. ", 9);

case 5 : strncat(mnmsg_data, " QISDLTUS. ", 9);

case 6 strncat (nsg_data, "QWHSNDM ", 9);
t

def aul strncat (nsg_dat a, "UNKNOM. ", 9);
nmsg_data_ | en = 38;

strncpy(nsg_type, "*ESCAPE ", 10);

strncpy(pgm queue, "* ", 10);
pgmstk_cnt = 1;

QVHSNDPM nsg_i d, nsg_fl _nane, nsg_dat a, nsg_data_I| en, msg_t ype,
pgm queue, pgm stk_cnt, nsg_key, &rr_code);

/********************************************************************/
/* START OF MAI NLI NE */

/********************************************************************/

mai n(argc, argv)

int argc;

char *argv|[];
/********************************************************************/
/* Read in and assign the command-line argunents to respective */
/* variables */

/********************************************************************/

strncpy(usr,argv[1], 10);
strncpy(Qut Q_ Nm argv[ 2], 20);
strncpy(dlt_date,argv[3],7);

/********************************************************************/

/* Assign value to specific variables in the program */
/************************~k*******************************************/
strcpy(spc_nane, " DLTOLDSPLFQTEMP ");

menset (ext _atr,' ', 10);

initial_size = 1024;

strcpy(initial_value," ");

strcpy(auth, "*CHANGE ");

nmenset (desc,' ', 50);

strepy(frnt, " SPLF0100");

strcpy(repl ace, "*YES ");

strepy(ls_frmtyp, "*ALL ");

strcpy(Usr_dat, "*ALL ");

strcpy(Rtv_Fnt, " SPLA0100");

/********************************************************************/

/* Call external programto create a user space */
/*******************~k**~k****~k**~k**~k****~k*****~k***********************/
err_code. Bytes_Provi ded = 0;

api _code = 1;

QUSCRTUS(spc_nane, ext _atr,initial _size,initial_val ue, auth, desc, repl ace,

&err_code);
/********************************************************************/
/* Call external programto |list spooled files into user space */

/********************************************************************I
api _code = 2;
QUSLSPL(spc_nane, frnt,usr, QutQ Nm|Is_frmtyp, Usr_dat, &rr_code);



/********************************************************************/

/* Call external programto get a pointer to the user space */
/* and get addressability to the list data section. */
/********************************************************************/
api _code = 3;

QUSPTRUS( spc_nane, &pace, &err_code);

list_section = (char *)space;

list_section = |list_section + space->O fset _Li st_Dat a;
entry list = (Qus_SPLF0O100_t *) I|ist_section;

dilt_cnt = 0;

count = 1,

/********************************************************************/

/* Loop through the entry list and delete old spooled files */

/********************************************************************/

whil e (count <= space->Nunber_List_Entries) {

/********************************************************************/

/* Call external programto retrieve nore spool information */
/********************************************************************/
api _code = 4;
QUSRSPLA(Rcv_Var, Rev_|l gth, Rtv_Fnt, Qal _Jb_Nam
entry_list->Int_Job_IDentry_list->Int_Splf_ID,
Spl f _Nane, Spl f _Nunber, &err_code) ;
Rcv_Spl _Var = (Qus_SPLA0100_t *)Rcv_Var;
strncpy(spc_date, Rcv_Spl _Var->Date Fil e_Qpen, 7);

/********************************************************************/

/* 1If spooled file is too old delete it */
/********************************************************************/
if (strncnp(spc_date,dlt_date,7) <=0 ) {
strncpy(j ob_nm Rcv_Spl _Var->Job_Nane, 10);
strncpy(j ob_nnbr, Rcv_Spl _Var->Job_Nunber, 6);
strncpy(usr_nm Rev_Spl _Var->Usr _Nane, 10) ;
strncpy(sp_j ob_name, Rev_Spl _Var - >Spl f _Nane, 10) ;

/********************************************************************/

/* Convert the spooled file nunber to character. */
/********************************************************************/
mencpy (sp_spl _nunber,” ", 6);

sprintf(tnmp_spl _nunber, " %", Rcv_Spl _Var->Spl f _Nunber);
mencpy(sp_spl _nunber, t np_spl _nunber, strlen(tnp_spl _nunber));

/********************************************************************/

/* Delete the spooled file. */
/********************************************************************/
CLDLT(sp_j ob_nan®e, j ob_nnbr, usr_nm
job_nmsp_spl _nunber,ls_frmtyp, Usr_dat);
dl t _cnt ++;
AN =
strcpy(spc_date," ");
count ++;
entry_|ist++;
} [ *WHI LE*/
/********************************************************************/
/* Renove the user space */
/********************************************************************/
api _code = 5;
QUSDLTUS(spc_nane, &err_code);

/********************************************************************/

/* Send final message to user indicating nunber of spooled files */
/* del et ed. */
/********************************************************************/
api _code = 6;

strncpy(nsg_id," "7

strncpy(nsg_fl _nane, " ", 20);

sprintf(msg_data, "Nunber of spooled files deleted: %", dlt_cnt);
nmsg_data_len = strlen(nsg_data);

strncpy(nsg_type, "*1 NFO ", 10);

strncpy(nsg_queue, " * REQUESTER ", 20);



nmsg_q_num = 1;

strncpy(rpy_nqg, " ", 10);
QVHSNDM nsg_i d, nsg_f | _nane, neg_dat a, nsg_dat a_| en, nsg_t ype,
nNeQg_queue, nsg_g_num rpy_ng, nsg_key, &err_code);

}
To create an ILE C program, specify the following:

CRTBNDC PGM QGPL/ DLTOLDSPLF) SRCFI LE( QGPL/ QCSRQ)

CL Delete (CLDLT) Program

The DLTOLDSPLF program, written in OPM RPG, OPM COBOL, or ILE C, callsa CL program named CLDLT. The CLDLT
program deletes the spooled files and the user space. The following isthe CL source for the CLDLT program.

/*********************************************************************/

/* */
/* PROGRAM  CLDLT */
/* */
/* LANGUAGE: CL */
/* */
/* DESCRIPTION:. TH S PROGRAM W LL DELETE A SPECI FI C SPOOLED FILE  */
/* USI NG THE DLTSPLF COMVAND AND SEND A MESSAGE WHEN */
/* THE FI LE | S DELETED. */
/* */
/* */
/*********************************************************************/
/* */
PGM ( &F1 LNAM &JOBNUM &USRNAM &JOBNAM &FI LNUM &FRMTYP &USRDTA)

* *
;* kkkkhkkhkkhkhkhhhkhkhkhkkhkhkkhkhkhhhhhhhkhkhkrk hhhhhhhkhkhkdd hhhhkhhkhkkdkhkdd , khhhkhkkkx*k,**k k%% *;
/* */
/* DECLARE SECTI ON */
/* */
/**********~k~k*~k-k*****************************~k************************/
/* */

DCL &FI LNAM * CHAR 10

DCL &JOBNUM * CHAR 6

DCL &USRNAM * CHAR 10

DCL &JOBNAM * CHAR 10

DCL &FI LNUM *CHAR 6

DCL &FRMTYP * CHAR 10

DCL &USRDTA *CHAR 10

MONMSG CPF0000
/* */
/*********************************************************************/
/* */
/* EXECUTABLE CODE */
/* */
/*********************************************************************/
/* */

DLTSPLF FI LE( &1 LNAM) +
JOB( &JOBNUM &USRNAM &J OBNAM) +
SPLNBR( &FI LNUM +
SELECT( &USRNAM *ALL &FRMTYP &USRDTA)
SNDPGWSG MG ' Spool ed file ' *CAT &FI LNAM * CAT +
" nunber ' *CAT &FILNUM *CAT ' job ' +
*CAT &JOBNUM *CAT '/ +
*CAT &USRNAM *CAT '/' *CAT &JOBNAM * CAT +
' deleted.') +
TOUSR( * REQUESTER)

ENDPGM



To create the CL program, specify the following:

CRTCLPGM PGM QGPL/ CLDLT) SRCFI LE( QGPL/ QCLSRQ)

Changing an Active Job

This command interface to the Change Active Jobs (CHGACTJOB) program can reduce the run priority of active jobs with the same
name. Y ou can also reduce the run priority of jobs using a specified user name. Y ou may:

« Specify ajob name or the*ALL vaue.

« Specify the user name asthe *ALL value.

» Usethedefault run priority of 99.

The CHGACTJOB command ensures that one of the following is true:
« Not al jobs were specified.

o The*ALL vaue was not specified for the JOB parameter.

» The*ALL valuewas not specified for the USER parameter.

This example uses the following APIs:
o Create User Space (QUSCRTUS)

« List Job (QUSLJOB)
« Retrieve User Space (QUSRTVUS)

« Retrieve Job Information (QUSRJOBI)

The following is the message description needed for the Change Active Jobs (CHGACTJOB) command:

ADDVSGD MSGI D( USR3C01) MSGF( QCPFMBG) +
MSG(' JOB(*ALL) is not valid with USER(*ALL)') SEV(30)

The following is the command definition for the CHGACTJOB command:

CVvD PROWPT(' Change Active Jobs')
/* CPP CHGACTJOB */
PARM KWD(JOB) TYPE(*NAME) LEN(10) +

SPCVAL((*ALL)) MN(1) +
PROWPT(' Job name: ")

PARM KWD( USER) TYPE(*NAME) LEN(10) DFT(*ALL) +
SPCVAL( (*ALL) (*CURRENT)) PROWPT(' User +
nanme: ')

PARM KWD( RUNPTY) TYPE(*DEC) LEN(5 0) DFT(99) +
RANGE(00 99) PROWPT(' Run priority:")

DEP CTL(&USER *EQ *ALL) PARM (&JOB *NE *ALL)) +

NBRTRUE( * EQ 1) MSG D( USR3C01)

To create the command, specify the following:

CRTCMD CMD( QGPL/ CHGACTJOB) PGM QGPL/ CHGACTJOB) +
SRCFI LE( QGPL/ CMDSRC)

The following is the command-processing program that is written in CL to list the active jobs and reduce the run priority if necessary:

/'k LR S S R R I */

/* PROGRAM  CHGACTJOB */



~ —~ —
*

LANGUAGE: CL

DESCRI PTI ON:

TH S PROGRAM W LL REDUCE THE RUN PRI ORI TY OF ACTI VE

JOBS WTH THE SAME NAME

[* APl's USED: QUSCRTUS, QUSLJOB, QUSRTVUS, QUSRIOBI
*

~ —~

~ —~
*

I nput paraneters

Local

PGM

vari abl es

5 BB88 8 8B BBREE8 B B8P BB

LR R R RS R R R R R R R R S R R R RS R R R R R R R R R EEEE R EREEEEEEEEEEEEEEREEERE

PARM &J0B &USER &RUNPTY)

VAR(&JOB) TYPE(*CHAR) LEN(10) +
/* Input job name */

VAR( &USER) TYPE(*CHAR) LEN(10) +
/* Input user nane */

VAR( &RUNPTY) TYPE(*DEC) LEN(5 0) +
/[* Input run priority */

VAR( &RJIOB) TYPE(*CHAR) LEN(10) +
/* Retrieve job nane */
VAR( &RUSER) TYPE(*CHAR) LEN(10) +
/* Retrieve user nanme */
VAR( &RNBR) TYPE(* CHAR) LEN(6) +
/* Retrieve job nunber */
VAR( &RUNPTYC) TYPE(*CHAR) LEN(5) +
/* Input run priority in character form */
VAR( &RUNPTY8) TYPE(*DEC) LEN(8 0) +
/* Retrieve run priority after convert from
bi nary 4 */
VAR( &RUNPTY5) TYPE(*DEC) LEN(5 0) +
/* Retrieve run priority in decimal 5,0 +
form*/
VAR( &RUNPTY5C) TYPE(* CHAR) LEN(5) +

*/
*/

+

/* Retrieve run priority in character form */

VAR( &RUNPTY4) TYPE(*CHAR) LEN(4) +
/* Retrieve run priority in binary 4 form?*/
VAR( &NUMBER) TYPE(*CHAR) LEN(6) +
/* Current job nunber */
VAR( &USRSPC) TYPE(*CHAR) LEN(20) +
VALUE("' CHGA QTEMP ")+
/* User space nanme for APls */
VAR( &EUSRSPC) TYPE(*CHAR) LEN(10) +
/* User space nanme for commands */
VAR( &JOBNAME) TYPE(*CHAR) LEN(26) +
VAL UE(" *ALL ') o+
/* Full job name for list job */
VAR( &BI N4) TYPE(*CHAR) LEN(4) +
/* Number of jobs for list job and +
User space offset in binary 4 form*/
VAR(&LOOP) TYPE(*DEC) LEN(8 0) +
/* Number of jobs fromlist job */
VAR( &DEC8) TYPE(*DEC) LEN(8 0) +
/* User space offset in decimal 8,0 form?*/
VAR(&ELEN) TYPE(*DEC) LEN(8 0) +
/* List job entry length in decimal 8,0 +
form*/
VAR( &ELENB) TYPE(*CHAR) LEN(4) +
/* List job entry length in binary 4 +
form*/



~ ~
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* X

388 8

/* Job type */

Start of executable code

i nternal

VAR(&LJOBE) TYPE(*CHAR) LEN(52) +

/* Retrieve area for list job entry */
VAR( & NTJOB) TYPE(*CHAR) LEN(16) +

/* Retrieve area for
VAR(&JOBI) TYPE(*CHAR) LEN(104) +

/* Retrieve area for job information */
VAR( &JOBTYPE) TYPE(*CHAR) LEN(1) +

Retrieve job nunmber to use for |ocal user space name
RTVJOBA NBR( &NUVBER)
CHGVAR VAR( %8ST( &USRSPC 5 6)) VALUE( &NUVBER)
CHGVAR VAR( &EUSRSPC) VALUE( %8ST( &USRSPC 1 10))
Del ete user space if it already exists
DLTUSRSPC USRSPC( QTEMP/ &EUSRSPC)
MONVSG CPFO000
Create user space
CALL QUSCRTUS ( &USRSPC ' CHGACTJOB ' X 00000100" '

CRALL .
' CHGACTJOB TEMPORARY USER SPACE-

Set up job nanme for list jobs

CHGVAR VAR( ¥SST( &JOBNAME 1 10)) VALUE( &JOB)
CHGVAR VAR( %8ST( &JOBNAME 11 10)) VALUE( &USER)

Li st active jobs with job name specified

CALL QUSLJOB (&USRSPC 'JOBL0100' &JOBNAME +
"*ACTIVE ')

Retrieve nunber of entries returned. Convert to decimal and

if zero go to NQIOBS | abel

CALL QUSRTWUS ( &USRSPC X' 00000085’

&BI N4)
CHGVAR &LOOP 9Bl NARY( &BI N4)
= COND( &LOOP = 0) THEN( GOTO CVDLBL( NOJOBS))

Retrieve list entry |ength,
Retrieve list entry offset,

* to set the position.

to send out 'No jobs'

convert to decimal.
convert to deci mal,

message.

X' 00000004" +

and add one

job id */

+

*/
*/
*/

*/
*/

*/
*/
*/

*/
*/

*/
*/
*/

*/
*/

*/
*/
*/

*/



CALL QUSRTWUS ( &USRSPC X' 00000089' X 00000004' +

&ELENB)
CHGVAR &ELEN 98l NARY( &ELENB)
CALL QUSRTVUS ( &USRSPC X' 0000007D X 00000004' +
&Bl N4)
CHGVAR &DEC8 98l NARY( &BI N4)
CHGVAR VAR( &DEC8) VALUE( &DEC8 + 1)
[ * */
/* Loop for the nunmber of jobs until no nore jobs then go to */
/* ALLDONE | abel */
[ * */

STARTLOOP: | F (&LOOP = 0) THEN( GOTO ALLDONE)

[ * */
/* Convert decinmal position to binary 4 and retrieve list job entry */
* */
CHGVAR 98l NARY( &BI N4) &DECSB
CALL QUSRTVUS ( &USRSPC &BI N4 &ELENB +
&L JOBE)

/* */

/* Copy internal job identifier and retrieve job infornmation for */
* basi c performance informtion. */

*/
CHGVAR VAR( & NTJOB) VALUE(%SST(&LJOBE 27 16))
CALL QUSRIOBI (&JCBI X 00000068' 'JOBI0100' +
"*|NT "o+
&l NTJOB)

/* */
* Copy job type and if subsystem nonitor, spool reader, systemjob, */
* spool writer, or SCPF systemjob then |oop to next job */

*/
CHGVAR VAR( &JOBTYPE) VALUE(¥SST(&JOBI 61 1))
I F COND( (&JOBTYPE = 'M) *OR (&JOBTYPE = 'R) +
*OR (&JOBTYPE = 'S') *OR (&JOBTYPE = 'W) +
*OR (&JOBTYPE = 'X')) +
THEN( GOTO CMVDLBL( ENDLOOP) )

/* */

/* Copy run priority, convert to decinmal, convert to decinmal 5,0, */

/* and if request run priority is less than or equal to the current */

/* run priority then | oop to next job. */
* */

CHGVAR VAR( &RUNPTY4) VALUE(%8ST(&JOBI 65 4))

CHGVAR &RUNPTY8 %8l NARY( &RUNPTY4)

CHGVAR VAR( &RUNPTY5) VALUE( &RUNPTY8)

I F COND( &RUNPTY5 *GE &RUNPTY) THEN( GOTO +
CNVDLBL( ENDLOOP) )

[ * */

/* Retrieve job name, convert to run priority to character, change */
* the job run priority and seen message stating the run priority */
* was changed. */

*/
CHGVAR VAR(&RJOB) VALUE(¥SST(&JIOBI 9 10))
CHGVAR VAR( &RUSER) VALUE( %68ST(&JOBI 19 10))
CHGVAR VAR( &RNBR) VALUE( %SST(&JOBI 29 6))
CHGVAR VAR( &RUNPTYC) VALUE( &RUNPTY)

CHGVAR VAR( &RUNPTY5C) VALUE( &RUNPTY5)



CH&IOB JOB( &RNBR/ &RUSER/ &RI0B) RUNPTY( &RUNPTYC)

MONVBG MSA D( CPF1343) EXEC( GOTO CMDLBL( ENDLOOP) )

SNDPGWSG MSG ' Job' *BCAT &RNBR *TCAT '/' *TCAT +
&RUSER *TCAT '/' *TCAT &RIOB *BCAT 'run +
priority was change fromi *BCAT &RUNPTY5C +
*BCAT 'to' *BCAT &RUNPTYC *TCAT '.')

[ * */
/* At end of |oop set new decimal position to next entry and */
/* decrement | oop counter by one. */
[ * */
ENDL OOP: CHGVAR VAR( &DEC8) VALUE(&DEC8 + &ELEN)

CHGVAR VAR( &LOOP) VALUE(&LOOP - 1)

GOTO CVDLBL( STARTLOOP)
[* */
/* Send message that no jobs were found. */
[* */
NQJOBS: SNDPGWBG MSE ' No jobs found.')
[* */
/* Al done. Now delete tenporary user space that we created. */
[* */
ALLDONE: DLTUSRSPC USRSPC( QTEMP/ &EUSRSPC)

MONMSG CPFO000

ENDPGM

The program can be changed to change the run priority by removing the IF statement to compare the current and requested run
priority.

To create the CL program, specify the following:

CRTCLPGM PGV QGPL/ CHGACTJOB) SRCFI LE( QGPL/ QCLSRC)

Y ou can change the command to:
« Specify adifferent printer device.

« Specify adifferent output queue.
« Specify different job attributes that the Change Job (CHGJOB) command can change.
« List only jobs on an output queue and remove the spooled files.

« Provide amenu to select jobs to be changed.

Changing a Job Schedule Entry

This command interface to the Change Job Schedule Entry User (CHGSCDEUSR) program can change the USER parameter in the
job schedule entry. Y ou may:

« Specify ajob schedule entry name
« Specify ageneric job schedule entry name

o Specify the*ALL value

This example uses the following APIs:
o Create User Space (QUSCRTUS)



« List Job Schedule Entries (QWCLSCDE)

« Retrieve User Space (QUSRTVUS)

The following is the command definition for the CHGSCDEUSR command:

C\vD PROWPT(' Change Job Schedul e Entry User')
/* CPP CHGSCDEUSR */
PARM KWD(JOB) TYPE(*GENERI C) LEN(10) +

SPCVAL( (*ALL)) +
M N(1) PROVPT('Job name:')

PARM KWD( OLDUSER) TYPE(*NAME) LEN(10) +
M N(1) PROWT('A d user nane:')
PARM KWD( NEWJSER) TYPE( * NAME) LEN(10) +

M N(1) PROWPT(' New user nane:')

To create the command, specify the following:

CRTCMD CMD( QGPL/ CHGSCDEUSR) PGM QGPL/ CHGSCDEUSR)  +
SRCFI LE( QGPL/ QCMVDSRQ)

The following is the command-processing program that iswritten in CL to list the job schedul e entries and change the user if
necessary:

/* kkhkkhkkhkkhkhkhhhkkkkhkkhkhkhkhkhhhhkhhkkhkhkhkhk hhhhkhhkkhkhkhk k k hhhkhkhkkkhk,k k k khhhkkkx***,**k k%% */

/* PROGRAM  CHGSCDEUSR */
/* */
/* LANGUAGE: CL */
/* */
/* DESCRIPTION: TH S PROGRAM W LL CHANGE THE USER FOR A LI ST OF */
/* JOB SCHEDULE ENTRI ES. */
/* */
/* APls USED: QUSCRTUS, QWCLSCDE, QUSRTVUS */
/* */
/* EIE R I b I I I I I I I I I S I I I I I S I S I I I I I I I I S b I S b b I b b */
PGM PARM &JOBNAME &OLDUSER &NEWJSER)
/* */
/* Input paraneters are as foll ows: */
/* */
DCL VAR( & OBNAME) TYPE(*CHAR) LEN(10) /* Input +
job nane */
DCL VAR( &OLDUSER) TYPE(*CHAR) LEN(10) /* Input +
ol d user nane */
DCL VAR( &NEWUSER) TYPE(*CHAR) LEN(10) /* Input +
new user nane */
/* */
/* Local variables are as foll ows: */
/* */
DCL VAR( &USRSPC) TYPE(*CHAR) LEN(20) +
VALUE("' CHGSCDEUSRQTEMP ') /* User +

space nane for APls */

VAR( &CNTHDL) TYPE(*CHAR) LEN(16) +
VALUE(" ') /* Continuation +
handl e */

VAR( &NUMENTB) TYPE(*CHAR) LEN(4) /* Number +
of entries fromlist job schedule entries +
in binary form?*/

VAR( &NUMENT) TYPE(*DEC) LEN(8 0) /* Nunber +
of entries fromlist job schedule entries +
in decimal form*/

VAR( &HDROFFB) TYPE(*CHAR) LEN(4) /* Offset +
to the header portion of the user space in +
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bi nary form*/

VAR( &HDRLENB) TYPE(*CHAR) LEN(4) /* Length +
to the header portion of the user space in
bi nary form*/

VAR( &GENHDR) TYPE(*CHAR) LEN(140) /* Ceneric
header information fromthe user space */
VAR( &HDRI NFO) TYPE(*CHAR) LEN(26) /* Header +

information fromthe user space */

VAR( &LSTSTS) TYPE(*CHAR) LEN(1) /* Status +
of the list in the user space */

VAR( &OFFSETB) TYPE(*CHAR) LEN(4) /* O fset +
to the list portion of the user space in +
bi nary form*/

VAR( &STRPOSB) TYPE(*CHAR) LEN(4) /* Starting
position in the user space in binary form

VAR( &ELENB) TYPE(*CHAR) LEN(4) /* List job +
entry length in binary 4 form?*/

VAR( &LENTRY) TYPE(*CHAR) LEN(1156) /* +
Retrieve area for list job schedule entry *

VAR( & NFOSTS) TYPE(*CHAR) LEN(1) /* Retrieve
area for information status */

VAR( & OBNAM TYPE(*CHAR) LEN(10) /* Retrieve
area for job nane */

VAR( &ENTRY#) TYPE(*CHAR) LEN(6) /* Retrieve +
area for entry nunber */

VAR( &USERNM TYPE(*CHAR) LEN(10) /* Retrieve
area for user nane */

/*

/* Start of code

/*

/*

/* You may want to nonitor for additional nmessages here.

/*

/*

/* This creates the user space. The user space will be 256 bytes

*and will be initialized to bl anks.

CALL PGV QUSCRTUS) PARM &USRSPC ' CHGSCDEUSR  +
X 00000100" ' ' "*ALL ' ' CHGSCDEUSR +
TEMPORARY USER SPACE '
MONMVBG MSA D( CPF3C00) EXEC( GOTO CMDLBL( ERROR))

/*

/* This lists job schedule entries of the name specified.

PARTLI ST: CALL PGV QACLSCDE) PARM &USRSPC ' SCDL0200" +
&JOBNAME &CNTHDL 0)

/*

/* Retrieve the generic header fromthe user space.

*

~ —~

CALL

MONVSG

PGM QUSRTVUS) PARM &USRSPC X' 00000001' +
X' 0000008C  &GENHDR)
MSGI D( CPF3C00) EXEC( GOTO CMDLBL( ERROR))

Get the information status for the [ist fromthe generic header.

If it is inconplete,

/* nmessage.
*

CHGVAR

go to BADLI ST | abel and send out 'Bad |ist’

VAR( &LSTSTS) VALUE( %SST( &GENHDR 104 1))

+

+

+
*/

/
+

+

+

*/
*/
*/

*/
*/
*/

*/
*/



IF COND( &LSTSTS = '|I') THEN( GOTO CVDLBL( BADLI ST))

[* */
/* Get the nunber of entries returned. Convert to decinal and */
if zero go to NCENTS | abel to send out 'No entries' nessage. */
* */
CHGVAR VAR( &NUMENTB) VALUE( %5ST( &GENHDR 133 4))
CHGVAR VAR( &NUMENT) VALUE( %8l N( &NUVENTB) )
I F COND( &NUMENT = 0) THEN( GOTO CNVDLBL( NCENTS) )

[* */
* Get the list entry length and the list entry offset. */
* These values are used to set up the starting position. */

*/
CHGVAR VAR( &ELENB) VALUE( %6ST( &GENHDR 137 4))
CHGVAR VAR( &OFFSETB) VALUE( %8ST( &GENHDR 125 4))
CHGVAR VAR( 98I N( &STRPCSB) ) VALUE( %8Bl N( &OFFSETB) + 1)

[* */
* This | oops for the number of entries until no nore entries are */

/* found and goes to the ALLDONE | abel. */
* */

STARTLOOP: | F COND( &NUMENT = 0) THEN( GOTO CVDLBL( PARTCHK) )

[* */

/* This retrieves the list entry. */
* */

CALL PGV QUSRTVUS) PARM &USRSPC &STRPOSB &ELENB +
&LENTRY)
MONVSG MSG D( CPF3C00) EXEC(GOTO CMDLBL( ERROR) )

[* */
* This copies the informati on status, job nane, entry nunber, and */

user nane. */
*/
CHGVAR VAR( & NFCSTS) VALUE( %SST(&LENTRY 1 1))
CHGVAR VAR( &JOBNAM  VALUE( %S5ST( &LENTRY 2 10))
CHGVAR VAR( &ENTRY#)  VALUE( %SST( &LENTRY 12 10))
CHGVAR VAR( &USERNM)  VALUE( %8ST( &LENTRY 547 10))

[* */

/* This checks to make sure the list entry contains the user nane. */

/* If it does, the user nane is conpared to the old user nane */
* passed in. |If either of these checks fails, this entry wll */

be ski pped. */
* */
I F COND( & NFOSTS *NE ' ') THEN(GOTO +
CVDLBL( ENDLOOP) )
I F COND( &USERNM *NE &OLDUSER) THEN( GOTO +
CVDLBL( ENDLOOP) )

[* */

/* This code will issue the CHGIOBSCDE comrand for the entry. */
* */

CHGIOBSCDE JOB( &JOBNAM) ENTRYNBR( &ENTRY#) USER( &NEWUSER)
MONVBG MSG D( CPF1620) EXEC(GOTO CMDLBL( NOCHG) )
SNDPGWSG MSE ' Entry' *BCAT &JOBNAM *BCAT &ENTRY# +
*BCAT 'was changed.')
GOTO CVDLBL ( ENDLOOP)
NOCHG: SNDPGWSG MSE ' Entry' *BCAT &JOBNAM *BCAT &ENTRY# +

*BCAT 'was NOT changed. ')



/* */
/* At end of |oop, set new decinmal position to the next entry and */
/* decrenment the | oop counter by one. */
[ * */
ENDL OOP: CHGVAR VAR( 9Bl N( &STRPCSB) ) VALUE( 98BI N( &STRPOSB)  +
+ 9Bl N( &ELENB) )
CHGVAR VAR( &NUMENT) VALUE( &NUMENT - 1)
GOTO CNVDLBL( STARTLOOP)
[ * */
/* This sends a nessage that no entries were found. */
[ * */
NCENTS: SNDPGWBG MSE ' No entries found.')
GOTO CVDLBL ( ALLDONE)
[* */
/* This sends a nessage that the |ist was inconplete. */
[ * */
BADLI ST: SNDPGWBG MSE ' I nconplete list in the user space. +
See joblog for details.')
GOTO CVDLBL ( ALLDONE)
[* */
/* This sends a nessage that an unexpected error occurred. */
[ * */
ERROR: SNDPGWSG MG ' Unexpected error. +
See joblog for details."')
Goro CVDLBL( ALLDONE)
/* */
/* This will check for a partial list in the user space and */
/* finish processing the rest of the |ist. */
/* */
PARTCHK: = COND( &LSTSTS = ' C ) THEN( GOTO CVDLBL( ALLDONE) )
/* */
/* Retrieve the header information fromthe user space. */
/* Use this information to get the rest of the |ist. */
/* */
CHGVAR VAR( &HDROFFB) VAL UE( %8ST( &GENHDR 121 4))
CHGVAR VAR( &HDRLENB) VAL UE( %8ST( &GENHDR 117 4))
CALL PGM QUSRTVUS) PARM &USRSPC &HDROFFB +
&HDRLENB &HDRI NFO)
MONVBG MBA D( CPF3C00) EXEC( GOTO CMDLBL( ERROR) )
CHGVAR VAR( &CNTHDL) VALUE( %SST( &HDRI NFO 11 16))
GOTO CVDLBL( PARTLI ST)
[ * */
/* Al done. Now the tenporary user space is deleted. */
[ * */

ALLDONE: DLTUSRSPC USRSPC( QTEMP/ %SST( &USRSPC 1 10))
MONVEG MSGI D( CPF0000)
ENDPGM

To create the CL program, specify the following:

CRTCLPGM PGV QGPL/ CHGSCDEUSR) SRCFI LE( QGPL/ QCLSRC)

Y ou can change the command to:



« Specify different parameters that the Change Job Schedule Entry (CHGJOBSCDE) command can change.

« Provide amenu to select job schedule entries to be changed.

Creating Your Own Telephone Directory

To create atelephone directory, you must use the following $USIDXCRT ILE C program to create a user index, and you must use the
$USIDXEX ILE C program to insert the entries into a telephone directory.

To set up the program to create a user index, specify the following:

/*************************~k**********~k*******************************/

/ i PROGRAM  $USI DXCRT :/
;: LANGUAGE: I LE C for OS/400 :;
;* DESCRI PTI O\ THI S PROGRAM CREATES A USER | NDEX NAMED " TESTI DX" *;
/: I'N THE LI BRARY " QGPL". :;
2 : APl's USED: QUSCRTUI :;

/********************************************************************I

#i ncl ude <quscrtui.h>
mai n()

/***'k****************************************************************/

/* Set up the parameters to be used in the call to ' QUSCRTU ' */
/********************************************************************/
char idx_nane[]= "TESTIDX QGPL "

char ext_atr[]= "TESTER "

char entry_lgth_att[] = "F";

int entry_|Ingth = 50;

char key_insert[] = "1";

int key_Ingth = 15;

char immupdate[] = "0";

char optinf] = "0";

char auth[] = "*CHANGE ";

char desc[] = "Description ..... "
/********************************************************************/
/* Call the 'QUSCRTU' programto create the user index. */

/********************************************************************/

QUSCRTUI (i dx_nane, ext _atr,entry_Igth_att,entry_I ngth, key_i nsert,
key_I ngth,i mm update, opti m aut h, desc);
}

To compile the program that creates the user index, specify the following:

CRTBNDC PGM QGPL/ $USI DXCRT) SRCFI LE( QGPL/ QCSRC)

To insert entriesinto the user index, use the following ILE C program:

/********************************************************************/

/* PROGRAM  $USI DXEX */
/* */
/* LANGUAGE: |ILE C for OS/400 */
/* */

/* DESCRIPTION: TH S PROGRAM USES A USER | NDEX TO KEEP TRACK OF  */
/* NAVES AND PHONE NUMBERS. THERE ARE TWD OPERATI ONS THAT ARE  */
/* DEMONSTRATED IN THI S EXAMPLE. THE FIRST IS THE I NSERTION OF */
/* AN ENTRY | NTO THE | NDEX, AND SECONDLY THE FI NDING OF A G VEN */
/* I NDEX ENTRY. */
/* THE | NDEX |'S KEYED ON THE LAST NAME, THEREFORE ENTER AS MJUCH */
/* OF THE NAME AS YOU KNOW AND THE PROGRAM W LL LI ST ALL ENTRIES */



/* MATCHI NG YOUR STRI NG (I N ALPHABETI CAL ORDER) . */

/* */
/* APl's USED: NONE */
/* */

/********************************************************************/

#i ncl ude <stdio. h>
#i ncl ude <string. h>
#i ncl ude <m i ndex. h>
#i ncl ude <m ptrnam h>
#i ncl ude <stdlib. h>
#i ncl ude <ctype. h>

_SYSPTR i ndex;

11X Opt_List_T ins_option_list;

11X Opt_List_T *fnd_option_list;

char Name_And_Nuni 50] ;

char 1 n_Nane[ 50];

char Qut _Nunf 5000] ;

char response[1];

char nane[ 35];

char nunber[ 15];

int Ent_Found, count,start,length_of entry;

/********************************************************************/

/* Procedure to copy 'cpylngth' elements of 'string2' into the */
/* new string, 'stringl'; starting at position 'strpos'. */

/********************************************************************/

voi d strncpyn(stringl, string2, strpos, cpyl ngth)
char stringl[],string2[];
i nt strpos, cpyl ngth;
{
int x =0
while (x < cpyl ngth)
stringl[ x++]=string2[strpos++]
} /*strncpyn*/

/********************************************************************/

/* Procedure to convert any string into uppercase, where applicable */

/********************************************************************/

voi d convert_case(stringl)
char stringl[];

{

int x =0

while (x < (strlen(stringl))) {
stringl[x] = toupper(stringl[x]);
X++;

} /*while*/

} /*convert _case*/

mai n()

{
fnd_option_list = malloc(sizeof (_I1X Opt_List_T)
+99*si zeof (_I 1 X _Entry_T));

/********************************************************************/

/* Resolve to the index created in $USI DXCRT. */

/********************************************************************/

i ndex = rslvsp(_Usridx,"TESTIDX", " QGPL", AUTH ALL);

/********************************************************************/

/* Set up the insert option |ist */



/********************************************************************/

ins_option_list.Rule = _| NSERT_REPLACE;
ins_option_list.Arg_Length = 50;
ins_option_list.Ccc_Count = 1;
ins_option_list.Entry[0].Entry_Length
ins_option_list.Entry[0].Entry_OFf set

50;
0,

/********************************************************************/

/* Set up the find option Iist */

/**************~k**********~k**********~k*******************************/

fnd_option_list->Rule = _FIND_EQUALS;
fnd_option_list->Ccc_Count = 100;

/********************************************************************/

/* Loop until the choice '"Q is entered at the nmenu */

/********************************************************************/

while (1==1)

printf("\n\n***********************\n");

printf("*  TELEPHONE I NDEX *\n");
printf("***********************\n")'

printf("* "A  Add name & num *\n");

printf("* '"L'" List a number *\n");

printf("* '"Q Quit index *\n");
printf("***********************\n")’

get s(response);

if ((strncnp(response,"A",1)==0)]|]| (strncnp(response, "a", 1) ==0))
{ printf("\nEnter nane to add. ex(Last, First)\n");

get s(nane) ;

convert_case(nane);

printf("\nEnter nunber to add. ex(999-9999)\n");

get s( nunber) ;

strcpy(name, strcat (nane, " "));

strcpy(Nama And_Num strcat ( nane, nunber))

printf("\nNane and number to add is => %\n", Name_And_Num) ;

i nsi nxen(i ndex, Name_And_Num I ntegrated Netfinity Server_option_list);

[* if ra' =/

((strncnp(response, "L",1)==0)|]| (strncnp(response, "1 ", 1)==0))

~——h

printf("\nEnter nanme to find. ex(Last, First)\n");
gets(1 n_Name);
convert_case(ln_Nane);
fnd_option_list->Arg_Length = strlen(ln_Nane);
f ndi nxen(Qut _Num i ndex, fnd_option_Ilist,|n_Name);
Il ength_of _entry = fnd_option_list->Entry[0].Entry_Length;
Ent _Found = fnd_option_Ilist->Ret_Count;
if (Ent_Found == 0)
printf("\nName not found in index => %\n",|n_Nane);
el se {
if (Ent_Found > 1) {
printf("\n%l occurences found,\n", Ent _Found);
count = O;
start = 0,
whil e (count++ < Ent_Found) {
printf("Name and nunber is => %\n", Qut _Nunj;
start = start + length_of _entry;
strncpyn(Out _Num Qut _Num start, | ength_of _entry);
Y /* while */
}el se
printf("\nName and number is => %\n", Qut _Num);
} /*else*/

Yoo/Rif ot/
if ((strncnmp(response,"@',1)==0)]|]|(strncnp(response, "q", 1) ==0))
{ break; }

} o/ *whilex/



} 1 *$USI DXEX*/

To create the ILE C program to insert entries into the user index, specify the following:

CRTBNDC PGM QGPL/ $USI DXEX) SRCFI LE( QGPL/ QCSRC)

Creating and Manipulating a User Index

The following example shows how to create and manipulate a user index with a call from an M| program. For another example using
the QUSCRTUI API, see Creating Y our Own Telephone Directory.

/********************************************************************/

| * */
/* PROGRAM  GLOBALV */
I * */
/* LANGUAGE: M/IRP */
| * */
/* DESCRI PTION:  MAI NTAI NS AN | NDEPENDENT | NDEX. EACH | NDEX ENTRY */
| * CONTAI NS 100 BYTES OF USER DATA. THE ENTRIES ARE */
| * KEYED TWO 10 BYTE VALUES: THE USER PROFILE AND A */
| * VALUE | DENTI FI ER, */
I * */
/* APl's USED: QUSCRTUI */
I * */
/ * PARAVETERS: */
I * */
/*  PARM TYPE DESCRI PTI ON */
I * */
| * 1 CHAR(1) FUNCTI ON: */
I * */
| * 'U: UPDATE GLOBALV | NFORMATI ON */
| * 'R : RETRIEVE GLOBALV | NFORVATI ON *)
I * */
| * 2 CHAR(10)  USER PROFI LE */
I * */
| * THE NAME OF THE USER PROFI LE FOR WHI CH *)
I * | NFORVATI ON | S TO BE SAVED OR RETRI EVED. */
I * */
| * 3  CHAR(10) VALUE ID *)
I * */
| * THE NAME OF THE GLOBALV VAR ABLE | D FOR WHI CH */
| * | NFORMATI ON | S TO BE SAVED OR RETRI EVED. */
| * */
| * 4  CHAR(100) VALUE */
| * */
| * IF FUNCTION IS ' U, TH'S VALUE SHOULD CONTAIN */
| * THE NEW VALUE TO BE ASSOC| ATED W TH THE */
| * USER | D AND VALUE 1 D. */
| * */
| * IF FUNCTION IS 'R, TH'S VARIABLE WLL BE */
| * SET TO THE VALUE ASSOCI ATED W TH THE USER ID */
| * AND VALUE ID. |F NO VALUE EXI STS, *NONE */
| * |'S SPEC! FI ED. */
| * */

/********************************************************************/

ENTRY * (GLOBALV_PARM) EXT;

/********************************************************************/

/* PARAMETER VALUE PO NTERS FOR GLOBALV. */

/**************~k**********~k**********~k*******************************/

DCL SPCPTR GV_REQUEST@ PARM
DCL SPCPTR GV_USERI D@ PARM



DCL SPCPTR GV_VALUElI D@ PARM
DCL SPCPTR GV_VALUE@ PARM

/********************************************************************/

/* PARAMETER VALUES FOR GLOBALV. */

/********************************************************************/

DCL DD GV_REQUEST CHAR(1) BAS(GV_REQUEST@;
DCL DD GV_USERI D CHAR(10) BAS(GV_USERI D@
DCL DD GV_VALUEI D CHAR(10) BAS(GV_VALUEI D@ ;
DCL DD GV_VALUE CHAR(100) BAS(GV_VALUE@ ;

/********************************************************************/

/* PARAMETER LI ST FOR GLOBALV. */

/********************************************************************/

DCL OL GLOBALV_PARM ( GV_REQUEST@
, GV_USERI D@
, GV_VALUEI D@
, GV_VALUE@
) PARM EXT;

/********************************************************************/

/* ARGUMENT VALUES FOR CREATE USER | NDEX ( QUSCRTUI) API. */

/********************************************************************/

DCL DD U _NAVE CHAR(20) | NI T("GLOBALV  QGPL ")
DCL DD Ul _ATTR CHAR(10) I NI T(" DF

DCL DD Ul _EATR CHAR(1) INIT("F");

DCL DD Ul _ELEN BIN(4) | NI T(120);

DCL DD Ul _KATR CHAR(1) INIT("1");

DCL DD Ul _KLEN BIN(4) | NI T(20);

DCL DD Ul _I UPD CHAR(1) INIT("0");

DCL DD Ul _OPT CHAR(1) INIT("0");

DCL DD Ul _AUT CHAR(10) INIT("*CHANGE ");

DCL DD Ul _TEXT CHAR(50)

I NI T(" GLOBALV | NDEX "),

/********************************************************************/

/* PO NTERS TO ARGUVENT VALUES FOR QUSCRTUI API. */

/********************************************************************/

SPCPTR U _NAME@ | NI T(Ul _NANE) ;
SPCPTR U _ATTR@ | NI T(Ul _ATTR) ;
SPCPTR U _EATR@ | NI T(Ul _EATR) ;
SPCPTR U _ELEN@ | NI T(Ul _ELEN) ;
SPCPTR U _KATR@ | NI T(Ul _KATR) ;
SPCPTR U _KLEN@ | NI T(Ul _KLEN) ;
SPCPTR Ul _I UPD@ | NI T(Ul _I UPD) ;
SPCPTR U _OPT@ | NI T(Ul _OPT);

SPCPTR U _AUT@ | NI T(Ul _AUT);

SPCPTR U _TEXT@ | NI T(Ul _TEXT);
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/**************~k**********~k**********~k*******************************/

/* ARGUMENT LI ST FOR QUSCRTU API . */

/********************************************************************/

DCL OL QUSCRTU _ARG (U _NAMVE@
, U _ATTR@
, U _EATR@
, U _ELEN@
, U _KATR@
, U _KLEN@
, U _I UPD@
, U _OPT@
, Ul _AUT@
, U _TEXT@



) ARG

/********************************************************************/

/* SYTSEM PO NTER TO QUSCRTU APl *PGM OBJECT. */

/********************************************************************/

DCL SYSPTR QUSCRTUN | NI T(" QUSCRTUI ", TYPE(PGV) ) ;

/********************************************************************/

/* SYSTEM PO NTER TO GLOBALV * USRI DX OBJECT. */

/**************~k**********~k**********~k*******************************/

SYSPTR | NX@

DD | NX_OBJECTI D CHAR( 34) ;

DD | NX_OBJECTI D_TYPE CHAR(2) DEF(|NX_OBJECTID) POS(1)
| NI T(X' OEOA );

DD | NX_GBJECTI D_NAVE CHAR(30) DEF(INX_OBJECTID) POS(3)
| NI T(* GLOBALV

DD | NX_OBJECTI D_AUT CHAR(2) DEF(|NX_OBJECTI D) POS(33)
I NI T(X 0000');
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/********************************************************************/

/* EXCEPTI ON MONI TOR TO DETECT 2201X EXCEPTI ONS (OBJECT NOT FOUND) */

/********************************************************************/

DCL EXCM EXCM NOOBJECT EXCI D( H'2201") | NT( CREATE_I NDEX) | MD;

/********************************************************************/

/* PASA | NVOCATI ON ENTRY FOR RETURN FROM EXCEPTI ON. */

/********************************************************************/

DCL DD RTN_NOOBJECT CHAR(18) BDRY(16);

DCL SPCPTR RTN_NOOBJECT@ | NI T( RTN_NOOBJECT) ;

DCL DD RTN_NOOBJECT ADDR CHAR(16) DEF( RTN_NOOBJECT) ;

DCL DD RTN_NOOBJECT_OPT CHAR(1) DEF(RTN NOOBJECT) POS(18)
I NI T(X 00');

/********************************************************************/

/* RECElI VER VARI ABLE FOR | NDEPENDENT | NDEX OPERATI ONS. */

/********************************************************************/

DCL DD | NX_RECEI VER CHAR(120);
DCL SPCPTR | NX_RECEI VER@ | NI T(1 NX_RECEI VER) ;

/********************************************************************/

/* OPTI ON TEMPLATE FOR | NDEPENDENT | NDEX OPERATI ONS. */

/********************************************************************/

DCL DD | NX_OPT CHAR(14);

DCL SPCPTR | NX_CPT@ | NI T( | NX_OPT) ;
DCL SPC | NX_OPT_SPC BAS(| NX OPT@ ;
DCL DD | NX_OPT_RULE CHAR(2) DIR
DCL DD | NX_OPT_ARGL BIN(2) DI R
DCL DD | NX_OPT_ARGO BIN(2) DI R
DCL DD | NX_OPT_OCCC BIN(2) DIR
DCL DD | NX_OPT_RTNC BIN(2) DI R
DCL DD | NX_OPT_ELEN BIN(2) DI R
DCL DD | NX_OPT_ECOFF BIN(2) DI R

/********************************************************************/

/* ARGUMENT VARI ABLE FOR | NDEPENDENT | NDEX OPERATI ONS. */

/********************************************************************/

DCL DD | NX_ARG CHAR(120);
DCL SPCPTR | NX_ARG@ | NI T( | NX_ARG) ;



/********************************************************************/

/*

START OF CODE

*/

/********************************************************************/

MATI NVE RTN_NOOBJECT_ADDR, *, X' 03" ; /* MATERI ALI ZE THI S PROGRAM S

/* | NVOCATI ON ENTRY | N THE
* PASA. THI'S ENTRY IS USED
* WHEN RETURNI NG FROM THE
* EXCEPTI ON HANDLER BELOW

RSLVSP | NX@ | NX_OBJECTID, *, *; /* RESOLVE TO "GLOBALV' USER | NDEX
/* OBJECT. |F THE OBJECT DCES NOT

*/
*/
*/
*/
*/

*/
*/

/* EXI ST, THEN THE X 2201' EXCEPTI ON*/
/* |I'S RETURNED, CAUSI NG THE "OBJECT */

/* NOT FOUND' EXCEPTI ON HANDLER AT

/* THE END OF THE PROGRAM TO RUN.

CMPBLA(B) GV_REQUEST,' U / NEQ(NOT_UPDATE); /* |F GV_REQUEST -= U
/* BRANCH TO NOT_UPDATE

/* SET UP OPTI ONS FOR | NSERT | NDEPENDENT | NDEX ENTRY (| NSI NXEN)

[ * OPERATI ON.

CPYBLA | NX_OPT_RULE, X' 0002 ; /* RULE= | NSERT.

CPYNV | NX_OPT_OCCC, 1; / * OCCURRENCE COUNT = 1.
CPYBLA | NX_ARG(1: 10), GV_USERI D; /* SPECI FY | NDEX ENTRY.
CPYBLA | NX_ARG(11: 10), GV_VALUEI D;

CPYBLA | NX_ARG( 21: 100) , GV_VALUE;

I NSI NXEN | NX@ | NX_ARG@ | NX_OPT@ /* | NSERT THE | NDEX ENTRY.
RTX *: /* RETURN

NOT_UPDATE:

CPYBLAP GV_VALUE, ' *NONE'," '; /* ENTRY WAS NOT FOUND, SPECI FY
/* VALUE OF *NONE.
RTX *; /* RETURN
FOUND_ENTRY:

CMPBLA(B) GV_REQUEST,' R / NEQ NOT_RETRI EVE) ;

[* SET UP OPTIONS FOR FI ND | NDEPENDENT | NDEX ENTRY ( FNDI NXEN)
[ * OPERATI ON.

CPYBLA | NX_OPT_RULE, X' 0001 ; /* RULE= FIND W TH EQUAL KEY.
CPYNV | NX_OPT_ARGL, 20; /* ARGUVENT LENGTH= 20.
CPYNV | NX_OPT_OCCC, 1; / * OCCURRENCE COUNT=1.
CPYBLA | NX_ARG(1: 10), GV_USERI D; /* SPECI FY SEARCH ARGUMENT.
CPYBLA | NX_ARG( 11: 10), GV_VALUEI D;

FNDI NXEN | NX_RECEI VER@ | NX@ | NX_OPT@ | NX_ARG@ /* FI ND ENTRY.

CMPNV(B) | NX_OPT_RTNC, 1/ EQ FOUND_ENTRY); /* | F RETURN COUNT = 1

[* GOTO FOUND_ENTRY.

CPYBLA GV_VALUE, | NX_RECEI VER(21: 100); /* ENTRY WAS FOUND,
/* COPY VALUE TO USER
/* PARAMETER

RTX *; /* RETURN

NOT_RETRI EVE:

RTX *; [* UNKNOWN FUNCTI ON CODE. RETURN.

/* IF GV_REQUEST -= R
/* GOTO NOT_RETRI EVE.

*/
*/

*/
*/

*/
*/

*/
*/
*/
*/
*/
*/
*/

*/

*/

/********************************************************************I

/* "OBJECT NOT FOUND' EXCEPTI ON HANDLER.

/********************************************************************/

*/



ENTRY CREATE_I NDEX | NT;

MODEXCPD EXCM_NOOBJECT, X' 0000' , X' 01'; /* TURN OFF EXCEPTI ON */
/* MONI TOR */

CALLX QUSCRTUI, QUSCRTUI _ARG, *; /* USE QUSCRTU APl TO CREATE THE */
/* USER | NDEX OBJECT. */

RTNEXCP RTN_NOOBJECT@ /* RETURN FROM THE EXCEPTI ON HANDLER AND  */
/* RETRY THE OPERATI ON. */
PEND;

Creating a Batch Machine

These ILE C programs emulate a batch machine. One program, $USQEX SRV, acts as a server and takes the entries off a user queue
and then runs the request through the Execute Command (QCMDEXC) API. The ather program, SUSQEXREQ, acts as a requester
and puts the entries into a user space. The APIs used in this example are;

o Create User Queue (QUSCRTUQ)

« Execute Command (QCMDEXC)

Requester Program ($USQEXREQ)

Thefollowing is arequester program using ILE C:

/********************************************************************/

/* PROGRAM  $USQEXREQ */
| * */
/* LANGUAGE: ILE C for OS/400 */
] * */

/* DESCRIPTION: TH S PROGRAM ENTERS COMVANDS TO BE PROCESSED ONTO */
/* A QUEUE CALLED ' TESTQ |IN LIBRARY 'QGPL'. THE USER WLL BE  */
/* PROVPTED TO ENTER AS MANY COMVANDS ( UNDER 51 CHARACTERS) AS  */

/* I'S DESI RED. WHEN THE USER W SHES TO END THE PROGRAMS, */
/* ALL THAT NEED BE DONE IS ENTER 'quit' AT THE PROWPT. */
/* */
/* APl's USED: */

/* */
/********************************************************************/
#i ncl ude <stdio. h>

#i ncl ude <string. h>

#i ncl ude <mi queue. h>

#i ncl ude <m ptrnam h>

mai n()

_ENQ Msg_Prefix_T e_nsg_prefix;
_SYSPTR queue;
char 1 Nvsg[ 100] ;

/********************************************************************/

/* Resolve to the queue created by $USQEXSRV. */

/******************************~k*************************************/
queue = rslvsp(_Usrq, "TESTQ', "QGPL", _AUTH_ALL);
e_nsg_prefix. Msg_Len = 100;

/********************************************************************/

/* Loop until the user enters 'quit' as the conmand. */



/********************************************************************/

while (1) {
printf("\nEnter command to put on queue, or 'quit' \n ");
scanf ("9%100s", | NMsgQ);
get s(I NMsQ) ;
printf("\nComuand entered was ==> % 100s\ n", | NVsQ) ;

/********************************************************************/

/* Check to see if the user entered 'quit' as the command. */
/* 1f true then break out of the "while' |oop. */

/********************************************************************/

if ((strncnp(INVsg,"quit",4) == 0)|[|(strncnp(l NVsg, "QUIT",4) == 0))
{ break; }

/********************************************************************/

/* Add the user-entered command to the queue. */

/********************************************************************/

enq( queue, & _nsg_prefix, | NVsg) ;
strcpy(1 Nvsg, " ");

} I *whil e*/
/********************************************************************/
/* Add the conmand end to the queue which causes the */
/* server program ($USQEXSRV) to end */

/********************************************************************/

strcpy(lI NVsg, "END") ;
eng( queue, & _nsg_prefix, | NMsg) ;
} /* $USQEXREQ */

To create the requester program using ILE C, specify the following:

CRTBNDC PGM QGPL/ $USQEXREQ) SRCFI LE( QGPL/ QCSRQ)

Server Program ($USQEXSRYV)

Thefollowing is the server program using ILE C:

/********************************************************************/

/* PROGRAM  $USQEXSRV *]
I * */
/* LANGUAGE: |ILE C for OS/400 */
| * */
/* DESCRIPTION:. TH S PROGRAM EXTRACTS COMMANDS TO BE RUN FROM */
| * A QUEUE CALLED ' TESTQ IN LIBRARY 'QGPL'. THE COMWANDS WLL */
| * BE EXTRACTED AND RUN | N FI FO ORDER ~ THE QUEUE W LL BE */
| * CREATED PRI OR TO USE AND SHOULD BE DELETED AFTER EACH USE */
| * OF TH' S EXAMPLE PROGRAM THI'S PROGRAM END WHEN | T */
I * EXTRACTS THE COVMAND ' END  FROM THE QUEUE. *]
| * THE FLOW IS AS FOLLOWS: */
| * (1) CREATE THE USER QUEUE */
| * (2) ENTER LOOP */
I * (3) WAl T FOREVER FOR A COMMAND ON THE QUEUE *)
| * (4) |F COWAND IS ' END THEN EXI T LOOP */
| * (5) ELSE RUN COVMAND, RESTART LOOP *]
| * (6) END LOOP */
| * FOR BEST RESULTS, THI'S PROGRAM CAN BE CALLED BY THE USER, THEN*/
I * THE $USQEXREQ SHOULD BE CALLED FROM ANOTHER SESSI ON. *)
| * */
/* APl's USED: QOMDEXC, QUSCRTUQ */

/* */



/********************************************************************/

#i ncl ude <stdio. h>

#i nclude <stdlib. h>
#i ncl ude <string. h>
#i ncl ude <m conput. h>
#i ncl ude <m queue. h>
#i ncl ude <m ptrnam h>
#i ncl ude <quscrtugq. h>
#i ncl ude <qcndexc. h>

mai n()

DEQ Msg Prefix_T d_nsg_prefix;

_SYSPTR gueue;

char QUTMsg[ 100] ;

i nt crmd_nane_|I ngt h;

deci mal (15, 5) pack_name_I ngt h;
char igc_paranf] = "I1GC";

/********************************************************************I

/* Set up the paraneters to be used in the call to ' QUSCRTUQ */

/********************************************************************/

char g_nane[]= "TESTQ QGPL "
char ext_atr[]= "TESTER "
] =

char q_type][ "F;

int key_Ingth = 0;

int max_nsg_s = 100;

int int_msgs = 10;

int add_msgs = 50;

char auth[] = "*ALL "

char desc[] = "Description ..... "

/********************************************************************/

/* Call the 'QUSCRTUQ programto create the user queue. */

/********************************************************************/

QUSCRTUQ g_nane, ext _atr, q_type, key_I| ngt h, max_nsg_s, i nt _nsgs,
add_nmsgs, aut h, desc) ;
R R R S I R I I S I I S I R I S I S I
/ /

/* Resolve to the queue created above. */

/********************************************************************/

queue = rslvsp(_Usrq, "TESTQ', "QGPL", _AUTH ALL);

/********************************************************************/

/* Set the deq operation to wait for command indefinitely. */

/********************************************************************/

d_nsg_prefix. Wit_Forever = 1;

/*************************~k**********~k*******************************/

/* Loop until the conmand 'END is extracted fromthe queue */

/********************************************************************/

while (1) {
deq(&d_nsg_prefix, OUTMsg, queue) ;

/********************************************************************/

/* Check to see if the coomand extracted is ' END */
/[* 1f true then break out of the "while' |oop. */

/********************************************************************I

if (strncnmp(QUTMsg, "END', 3) == 0)
{ break; }



cmd_name_I ngth = strl en(OQUTMsQ) ;

/********************************************************************/

/* Convert the integer in cnd_nane_|Ingth to a packed deci nal */

/********************************************************************/

cpynv( NUM _DESCR( _T_PACKED, 15, 5), &pack_nane_| ngt h,
NUM DESCR( _T_SI GNED, 4, 0), &cnd_nane_| ngt h);

/*************************~k**********~k*******************************/

/* Execute the command extracted fromthe queue */

/********************************************************************/

QCVDEXC( QUTMsg, pack_nane_| ngt h, i gc_paran ;
} /* while */
} /* $USQEXSRV */

To create the server program using ILE C, specify the following:

CRTBNDC PGM QGPL/ $USQEXSRV) SRCFI LE( QGPL/ QCSRC)

Defining Queries

Thistopic includes several examples that use the Query (QQQQRY) API. The examples define the following query functions:
« A simple query to perform ordering

« Ajoinquery

« A join query with selection grouping and ordering

The following QQAPI header (or include) file and the QQFUNCS query code are used by all the examples. The example programs
follow the QQAPI header and QQFUNCS code.

QQAPI Header

/********************************************************************/

#i f ndef _QQAPI H
#define _QQAPI H

/*******************************************************************/

/*******************************************************************/

/* */
/* FUNCTION: Defines constants and structures for use */
/* with the QQQQRY APl exanpl es. */
/* */
/* LANGUAGE: |ILE C for OS/400 */
/* */
/* APls USED: None */
/* */

/*******************************************************************/
/*******************************************************************/

/* The follow ng define will enable some debug procedures and code */
/* #defi ne QQDEBUG */

/* Query Open options */
#define QO_I NPUT 1



#define QO _QUTPUT 2
#define QO_UPDATE 4
#define QO DELETE 8

/* simple defines */
#define ON 1
#defi ne OFF 0

/* user defined limts - change as needed */
#defi ne MAX_ORDERBY 20

/* max nunber of order by fields (8000 max)*/
#defi ne MAX_JO NTESTS 20

/* max nunmber of join tests (999 nmax)*/
#defi ne MAX_GROUPBY 20

/* max nunmber of order by fields (120 max)*/
/* storage sizes - increase if needed */
#define QDT_SI ZE 6000
#define FORMAT_SIZE 5000
#define SELECT_SIZE 5000
#define AP_SI ZE 65535 /* Initialize access plan size to 64K */

/* Required definitions - do NOT change, hard limts */

#defi ne MAX_FI LES 32 /* Maxi mum nunmber of files in a query */
#define REQ REL "0o1" /* Required value for release field */
#defi ne REQ VER " 00" /* Required value for version field */
#define QFLD_SI ZE 30 /* QQ APl field size - see qgqqgry.h */

/* define error code structure */
typedef struct

i nt bytes_provided;
i nt bytes_avail abl g;
char nsgid[(7]);
char reserved;
char data[(512]);

} error_code;

/* define attribute record for QUSCUSAT APl */
typedef _Packed struct

int numAttrs;

int key;

int |ength;

_Packed union {
| ong spaceSi ze; /* key
char initialValue; /* key
char aut oExt end; /* key

} data;

} QUSCUSAT_T;

1*/
2 */
3 */

/* define access plan structure */
typedef _Packed struct

_SPCPTR st oragePtr;

| ong si ze;

char reserved[(28]);
} ACCPLN_T;

/* Function prototypes: */
voi d dunpPtr(char *, char *, int );
char *strcnv400(char *, int );
int strcpy400(char *, char *, int );
void init UFCB(QBUFCB_T *, int , Qdb_Qddfnt_t *);
void initQT(QBQH.T *, char , int , int ,
char , int );



void initFile(Q@BQHDR T *, char , char );

i
void initFormat (Qdb_Qddfnt _t *, char *);
void initSelection(QDBQS_T *);
void initOrderBy(Q@BXKH.T *);
voi d initGoupBy(Q@BQEH. T *);
void initJoin(QDBQIHDR T *);

int addFi |l e( QDBQFHDR T *, QDBQN. T *,
char *, char *, char *, char *);
i nt get RecordFnt (Qdb_Qddfmt _t *, I ong,
char *, char *, char *);
| ong copyField(Qdb_Qdfnt_t *, char *, int ,
Qdb_Qddfmt _t *);
voi d set Fi el dUsage(Qdb_Qddfnt _t *, char *, char );
int addSel ectField(@BQ@.T *, char *, int );
nt addSel ectLiteral (@BQS.T *, void *, int );
nt addSel ect Operator (QDBQS_T *, char *);
nt addOrderBy(@BXKH T *, Q@DBXKF_T *,
char *, int );
nt addG oupBy(Q@BQCH T *, Q@BQG-_T *,
char *, int );
nt addJoi nTest (QDBQUHDR T *, QDBQIFLD T *, char *,
int , char *, int , char *);
voi d add@Tsecti on(Q@BQH_T *, char *, int , int *);
| ong creat eAccessPl anSpace( ACCPLN_T *, char *, long );
int saveQT(Q@BQH T *, ACCPLN.T *);
i nt saveAccessPl an(ACCPLN_T *);
int | oadQT(Q@BH.T *, ACCPLN.T *);
| ong | oadAccessPl an( ACCPLN_T *, char *);

#endi f

/********************************************************************/

QQFUNCS Query Code

/********************************************************************/

#i ncl ude <stdio. h>

#i ncl ude <string. h>
#i ncl ude <qdbrtvfd. h>
#i ncl ude <qqqqry. h>
#i ncl ude <quscrtus. h>
#i ncl ude <qusptrus. h>
#i ncl ude <quscusat. h>
#i ncl ude <qusrusat. h>
#i ncl ude "qgapi . h"

/*******************************************************************/
/*******************************************************************/

/* */
/* FUNCTION:. This npdule contains all of the functions */
/* used by the exanples to build the APl information. */
/* */
/* LANGUAGE: |ILE C for QS/400 */
/* */
/* APls USED: QDBRTVFD, QUSCRTUS, QUSCUSAT, QUSPTRUS, QUSRUSAT */
/* */

/*******************************************************************/
/*******************************************************************/

#i f def QQDEBUG

/* dumpPtr(coment string, pointer, |ength)

- prints a conmment then dunps data in hexadecinal starting at the
given pointer location for the specified |l ength */

voi d dunpPtr(char *text, char *ptr, int |en)



int i;

printf("%\n", text);
for (i=0; i < len; i++ ptr++)

printf("9®2X ", (int) *ptr);
if ((i+l) %16 == 0)
printf("\n");

b
printf("\n");

L
#endi f

/* strcnv400(source string, string |ength)
- convert an OS/400 string to a zero termnated string */
char *strcnv400(char *str, int |en)

{
static char buffer[256];

strncpy(buffer, str, len);
buffer[len] = (char) O;
return(buffer);

/* strcpy400(destination string, source string, source |ength)
- copy a zero terninated string to an OS/400 string, pad wth bl anks
if necessary */
int strcpy400(char *dest, char *src, int |len)

int i;

if ((i =strlen(src)) > len)

len = i;
if (len)

mencpy(dest, src, strlen(src));
if (i <len)

menset ((dest+i), ' ', len-i);
return(len);

/* initUFCB(ufch, open options, record format)
- initialize the UFCB structure */
voi d initUFCB(QDBUFCB_T *ufcbPtr, int openFl ags,
Qdb_Qddfm _t *formatPtr)
{

_Packed struct qufcb *ufchb

/* verify paraneters */
if (ufcbPtr == NULL || openFlags == 0)

printf("Invalid UFCB settings\n");
return;

}
/[* Clear the entire UFCB */
nmenset ((void *) ufcbPtr, (char) 0, sizeof( QDBUFCB T));
/* Now start initializing values */
uf cb = &uf cbPtr- &gt ; quf cb;
strcpy400((char *) ufcb->relver.rel ease, REQ REL,
si zeof (uf cb->rel ver.rel ease));
strcpy400((char *) ufcb->relver.version, REQ VER
si zeof (uf cb->rel ver.version));
/* Bl ocked Records (BLKRCD) should be on if CPYFRMQRYF is used */
uf cb- >markcnt . f1 g2brcd = ON,
uf cb- >par anet er. maxi num = MAXFORVATS;



/* Set the open option */
i f (openFl ags&QO | NPUT)
uf cb- >open. fl agui = ON;
i f (openFl ags&QO OUTPUT)
uf cb- >open. fl aguo = ON;
i f (openFl ags&QO _UPDATE)
uf cb- >open. fl aguu = ON;
i f (openFl ags&QO DELETE)
uf cb- >open. fl agud = ON;
/* set up options to match _Ropen options */
uf cb- >par anet er. keyf dbk = KEYFDBK;
uf cb- >paranet er. keyonof f = O\, /* Key feedback ON */
uf cb- >paraneter.fil edep = FI LEDEP;
uf cb- >paraneter.fldonoff = O\, /* File dependent I/O ON */
/* turn the rest of the paranmeters off */
uf cb- >paranet er. seqonly = NOTSEQUPRCC,
uf cb- >paraneter. prinrlinl = NOTRECORDLTH;
uf cb- >paranet er. comm tc = NOTCOM TCTL;
/* if the format is supplied,
define it in the UFCB and do | evel checking */
if (formatPtr != NULL)
{
uf cb->paraneter. | vl chk = LEVELCK;
uf cb->paraneter.|vlionoff = ON, /* Level check ON */
uf cb- >paraneter.curnum= 1; /* only one format */
/* set the format nane and format |evel identifier */
uf cb- >paraneter.recfnts = FORMATSEQ
mencpy(uf cb- >par anet er. f or mat s[ 0] . nanme, format Pt r->Qddf nane,
si zeof (uf cb->paranet er. f ormat s[ 0] . nane) ) ;
mencpy(uf cb- >par anet er. f or mat s[ 0] . nunber, format Ptr->Qddf seq,
si zeof (uf cb->par anet er. f or mat s[ 0] . nunber) ) ;

else /* no format and | evel checking */

uf cb- >paranet er. | vl chk = NOTLEVELCK;
uf cb- >paraneter.recfnts = NOTFORMATSEQ

}
uf cb->uf cbend = ENDLI ST;

/* initQDT(qdt, options...)
- initialize the QDT header */
voi d initQDT(QDBQH_T *qdt Hdr, char al wCpyDt a,
int optAll Ap, int statusMsgs,
char optimze, int forRows)

i f (qdtHdr == NULL)

printf("Invalid QT settings\n");
return; /* invalid pointer */

}
/* Clear the entire QDT */
menset ((void *) qdtHdr, (char) 0, sizeof (QDBQH.T));
/* set the initial QDT space used size */
gdt Hdr - >qdbspcsi ze = si zeof (QDBQH_T);
/* QDT options... */
/* ordering not specified */
gdt Hdr - >qdbgkeyo = -1;
/* set optimze paraneter (ALLIO FIRSTIO MNWMIT) */
if (optimze == QDBQFINA || optimze == CQDBQFI NF ||
optimze == QDBQFINM || optim ze == QDBQFI NC)
qdt Hdr - >qdbqfin = optimnize; /* OPTIM ZE() paraneter */
el se
qdt Hdr - >qdbqfin = QDBQFI NA; /* default to OPTIM ZE(*ALLI O */
/* set allow copy data paraneter (YES, NO OPTIM ZE) */
if (alwCpyDta == QDBQTEMWN || al wCpyDta == QDBQTEMO ||



al wCpyDt a == QDBQTEMR)

qdt Hdr - >qdbqt em = al wCpyDt a; /* ALWCPYDTA() paraneter */
el se

qdt Hdr - >qdbqt em = QDBQTEMA; /* default to ALWCPYDTA(*YES) */
/* status nessages (YES, NO */
gdt Hdr - >qdbgat tr. gdbgnst = statusMsgs ? ON : OFF;
/* optimze all access path paranmeter (YES, NO */
gdt Hdr - >qdbqdt _7. gqdbgopta = optAll Ap ? ON : OFF;
/* optimzer for n rows paraneter */
gdt Hdr - >qdbg_optntrows = forRows > 0 ? forRows : O;

/* initFile(file section, join type, join order option)
- initialize the file header section */
void initFile(QBQHDR T *fil eHdr, char joinType, char joinOrder)

if (fileHdr == NULL)

printf("Invalid File Header settings\n");
return; /* invalid pointer */

/* C ear the header */
menset ((void *) fileHdr, (char) 0, sizeof( @QOBQFHDR T));
/* File Spec options... */
/* inner, partial outer or exception join type */
if (joinType == QDBQ NNJ || joinType == QBQOUTJ ||
j oi nType == QDBQEXCJ)
fileHdr->qdbgnfop = joi nType;
el se
fil eHdr->qgdbgnfop = QDBQ NNJ;
/* join order - any order or join as specified */

fil eHdr->qgdbgnfor = joi nOrder == QDBQWON ? QDBQVFON : QDBQWFOA;

/* initFormat(format section, format nane)
- initialize the format header section */
void initFormat (Qdb_Qddfnt _t *formatHdr, char *nane)

if (formatHdr == NULL)

printf("Invalid Fornmat Header settings\n");
return; /* invalid pointer */

}

/* C ear the header */

nenset ((void *) formatHdr, (char) 0, sizeof (Qdb_Qddfnt _t));
/* Format Spec options... */

st rcpy400(f or mat Hdr - >Qddf nane, nane, si zeof (format Hdr - >Qddf nane) ) ;
format Hdr - >Qddfrci d = 65535;

f or mat Hdr - >Qddf srcd = 65535;

format Hdr - >Qddf | gs. Qddfrsid = 1;

nmenset (f or mat Hdr - >Qddf seq, ' ', sizeof (format Hdr- >Qddf seq) ) ;
nmenset (format Hdr - >Qddftext, ' ', sizeof (format Hdr->Qddftext));
/* Format size (so far) */

f or mat Hdr - >Qddbyava = si zeof (Qdb_Qddfnt _t);

f or mat Hdr - >Qddbyrtn f or mat Hdr - >Qddbyava,;

/* initSel ection(selection section)
- initialize the selection header section */
voi d initSelection(QBQS_T *sel ect Hdr)
if (selectHdr == NULL)

printf("Invalid selection settings\n");



return; /* invalid pointer */

}

/* Cear the header */

nenset ((void *) selectHdr, (char) 0, sizeof (QDBQS.T));

/* set initial selection spec size (mnus dummy sel ection spec) */
sel ect Hdr - >qdbqgsl = si zeof (QDBQS_T) - sizeof (sel ect Hdr - >qdbgspec) ;

/* initOderBy(orderby section)
- initialize order by header section */
voi d initOrderBy(QDBQKH T *order ByHdr)

i f (orderByHdr == NULL)

printf("Invalid Oder By settings\n");
return; /* invalid pointer */

/* O ear the header */
nenset ((void *) orderByHdr, (char) 0, sizeof (QDBQKH T));

/* initGoupBy(groupby section)
- initialize group by header section */
voi d initG oupBy(QDBQGH T *groupByHdr)

if (groupByHdr == NULL)

printf("Invalid Goup By settings\n");
return; /* invalid pointer */

/* Clear the header */
nenset ((void *) groupByHdr, (char) 0, sizeof (QDBQGH T));

/* initJoin(join section)
- initialize join header section */
voi d initJoin(QDBQIHDR_T *j oi nHdr)

if (joinHdr == NULL)

printf("Invalid Join settings\n");
return; /* invalid pointer */

/* Clear the header */

menset ((void *) joinHdr, (char) 0, sizeof (@BXHT));
/* set initial join spec size */

j oi nHdr - >qdbqgj I n = si zeof (QDBQHDR _T) ;

/* addFile (file section, file spec section, file name, file library,
file menber, file format)
- add file information to the file section */
int addFi|l e( QDBQFHDR T *fileHdr, QDBQN_ T *fil eSpec,
char *filename, char *library, char *nenber, char *fornmat)
{

int i;
QDBQFLM-_T *fil eSpecPtr;

if (fileHdr == NULL || fileSpec == NULL || filenane == NULL)
return(0); /* invalid data */

if (fileHdr->qdbqgfil num == MAX_FI LES)
return(0); /* no nore files allowed */

/* increment the count of file specs */



i = fileHdr->qgdbgfil num++;
/* initialize the file spec area */
nenset ((void *) &fileSpec[i], (char) 0, sizeof (QDBQN.T));
fileSpechPtr = (Q@BQ-LM-_T *) &fileSpec[i].qdbgflnf;
[* fill in the data... */
strcpy400(fil eSpecPtr->qdbqfile, filenane,
si zeof (fil eSpecPtr->qdbgfile));
if (library == NULL)
strcpy400(fil eSpecPtr->qdbglib, QOBQ.IBL,
si zeof (fil eSpecPtr->qdbqglib));
el se
strcpy400(fil eSpecPtr->qdbglib, library,
si zeof (fil eSpecPtr->qdbqglib));
i f (menber == NULL)
strcpy400(fil eSpecPtr->qdbgnbr, QDBQFRST,
si zeof (fil eSpecPtr->qdbgnbr));
el se
strcpy400(fil eSpecPtr->qdbgnbr, menber,
si zeof (fil eSpecPtr->qdbqgnbr));
if (format == NULL)
strcpy400(fil eSpecPtr->qdbgf nt, QDBQONLY,
si zeof (fil eSpecPtr->qdbqgfnt));
el se
strcpy400(fil eSpecPtr->qdbqgfnt, format,
si zeof (fil eSpecPtr->qdbgfnt));
/* return the anobunt of storage used in the file specs */
return(fil eHdr->qdbqfil nuntsizeof (QDBQN_T));

/* get RecordFmt (format, format storage size(nax),
file nane, file library, file format)

- get a record format (using QBRTVFD) */

i nt get RecordFnt (Qdb_Qddfnmt _t *formatPtr, |ong spaceSi ze,
char *filename, char *libname, char *formatnane)

{

error_code errcod;

char override = "'1'; [* process overrides */
char fileLi bnare[20];

char outFil Li b[ 20];

char format[ 10];

if (formatPtr == NULL || filename == NULL)
return(0); /* mssing data */
errcod. bytes_provi ded = 512;
errcod. nsgi d[0] = (char) O;
/* set up tenporary variables... */
strcpy400(fil eLi bnanme, filenanme, 10);
if (libnanme == NULL)
strcpy400(&fil eLi bname[ 10], QDBQLIBL, 10);
el se
strcpy400(&fil eLi bnane[ 10], |ibnanme, 10);
if (formatnanme == NULL)
strcpy400(format, filenane, 10);
el se
strcpy400(format, formatname, 10);
/* call the RTVFD APl to get the record format */
QBRTVFD( (char *) formatPtr, spaceSize, outFilLib,

"FI LD0200",
fileLi bnane, format, &override,
"*LCL ", "YEXT ", &errcod);

i f (errcod. msgid[0])

printf("API QDBRTVFD failed\n");
printf("msgid = %s\n", strcnv400(errcod. nmsgid,
si zeof (errcod. nsgid)));



if (formatPtr->Qddbyrtn !'= formatPtr->Qddbyava)
return(0); /* mssing data */

/* return total storage used in format */

return(formatPtr->Qddbyrtn);

/* copyField(format, field nanme, file nunber, existing format)

- copy a field froman existing format */

| ong copyFiel d(Qdb_Qddfnt _t *formatPtr, char *fieldNanme, int fieldFile,
Qb_Qddfm _t *ol dFormat Ptr)

{

int i;

long fieldSize;

char padFi el d[ 30];

Qdb_Qddffld_t *fieldPtr, *ol dFi el dPtr;

if (formatPtr == NULL || fieldName == NULL || ol dFormatPtr == NULL)
return(0); /* mssing data */
strcpy400( padFi el d, fiel dNanme, 30);
/* set up field pointers */
fieldPtr = (Qdb_Qddffld_t *) ((char *) formatPtr +
format Pt r->Qddbyava) ;
oldFieldPtr = (Qdb_Qddffld_t *) (oldFormatPtr + 1);
/* loop through all the fields, |looking for a match */
for (i=0; i < oldFormatPtr->Qddffldnum i++,
oldFieldPtr = (Qdb_Qddffld_t *) ((char *) oldFieldPtr +
ol dFi el dPtr->Qddf defl))
/* if a match was found... */
i f (mencnp(ol dFi el dPtr->Qddffl de, padField, 30) == 0)
{

/* copy the field over */
fieldSize = ol dFi el dPt r->Qddf defl;
mencpy(fieldPtr, oldFieldPtr, fieldSize);
/* set the file nunber it was defined in */
fieldPtr->Qddfjref = fieldFile;
/* increment the format header information */
f or mat Pt r - >Qddf f | dnum++;
format Ptr->Qddfrl en += fiel dPtr->Qddffl db;
format Ptr->Qddbyava += fiel dSi ze;
format Ptr->Qddbyrtn = fornmat Ptr->Qddbyava,;
br eak;
}
/* return total storage used in format */
return(formatPtr->Qddbyrtn);

/* setFieldUsage(format, field nane, usage)
- set the field usage in a format */
voi d set Fi el dUsage(Qdb_Qddfnt _t *formatPtr, char *fiel dName, char usage)
{
int i;
char padFi el d[ 30];
Qdb_Qddffld_t *fieldPtr;

if (formatPtr == NULL)
return; /* mssing data */
if (fieldNane != NULL)
strcpy400( padFi el d, fiel dName, 30);
/* set up field pointers */
fieldPtr = (Qdb_Qdffld_t *) (formatPtr + 1);
/* loop through all the fields, |ooking for a match */
for (i=0; i < formatPtr->Qddffldnum i ++,
fieldPtr = (Qdb_Qddffld_t *) ((char *) fieldPtr +
fieldPtr->Qddfdefl))
/* if all fields to be set or a match was found... */



if (fieldName == NULL ||
mencnp(fiel dPtr->Qddffl de, padField, 30) == 0)
fieldPtr->Qddffi ob = usage;

/* addSel ect Fi el d(section section, field nane, file nunber for field)

add a selection for a file field to the selection section */

int addSel ect Fiel d(QBQS T *sel ectHdr, char *fieldNanme, int fieldFile)

{
QDBQSI T T *selectltenPtr;
QDBQSOPF_T *sel ect Fl dPtr;
int itenSize;
if (selectHdr == NULL || fieldName == NULL)
return(0); /* invalid data */
/* set up all the section for adding a field */
selectltenPtr = (QDBQSIT_T *) ((char *) selectHdr +
sel ect Hdr - >qdbqgsl ) ;
itenSi ze = sizeof (QDBQSIT_T) - sizeof (selectltenPtr->qdbgsitn;
nmenset ((void *) selectltenPtr, (char) 0, itenSize);
sel ectFl dPtr = (QDBQSOPF_T *) ((char *) selectltenPtr + itenfize);
nmenset ((void *) selectFldPtr, (char) 0, sizeof (QDBQSCOPF_T));
/* set up the selection iteminformation for a field */
sel ectltenPtr->qgdbqgsl en = itentSi ze + si zeof (QDBQSOPF_T) ;
/* length */
selectltenPtr->qgdbqgsitt = QDBQOPF;, /* type is field */
/* now set up the field */
st rcpy400(sel ect Fl dPtr->qgdbqgsofn, fiel dNane,
si zeof (sel ect Fl dPt r - >qdbgsof n) ) ;
sel ect Fl dPtr->qdbgsofj = fiel dFile;
/* update the header statistics */
sel ect Hdr - >qdbgsnumt++; /* increnment nunber of select specs */
sel ect Hdr - >qdbgsl += sel ectltenPtr->qdbgslen; /* total length */
/* return the total storage now in the selection section */
return(sel ect Hdr - >qdbgsl ) ;
}
/* addSel ectLiteral (sel ection section, literal, size of literal data)

add a selection for aliteral to the selection section */

int addSel ectLiteral (QDBQS_T *selectHdr, void *literal, int sizelLit)

{

QDBESIT_T *selectltenPtr;
QDBQESOCH_T *selectLitPtr;
voi d *sel ectDataPtr;

int itenSize;

if (selectHdr == NULL || literal == NULL || sizeLit < 1)
return(0); /* invalid data */
/* set up all the sections for adding a literal */
selectltenPtr = (QDBQSIT_T *)
((char *) selectHdr + sel ectHdr->qdbgsl);
itenSi ze = sizeof (QDBQSIT_T) - sizeof (selectltenPtr->qdbgsitn);
nmenset ((void *) selectltenPtr, (char) 0, itenSize);
selectLitPtr = (QDBQ@SOCH. T *) ((char *) selectltenPtr + itentize);
nmenset ((void *) selectLitPtr, (char) 0, sizeof (QDBQSOCH T));
selectDataPtr = (void *) (selectLitPtr + 1);
/* set up the selection iteminformation for a literal */
sel ectltenPtr->qdbgsl en = itenti ze + sizeof (QDBQOCH T) + sizelit;
selectltenPtr->qdbgsitt = QDBQOPC, /* literal type */
/* now set up the literal */
sel ectLitPtr->qdbgsocl = sizelLit; /* literal size */
sel ectLitPtr->qdbgsoft = '"\xFF ;
/* use job format for date/tinme fields */
mencpy(sel ectDataPtr, literal, sizeLit);
/* save the literal value */



/* update the header statistics */
sel ect Hdr - >qdbgsnumt++;  /* increment nunber of select specs */

sel ect Hdr - >qdbqgs!| += sel ectltenPtr->qdbgslen; /* total length */

/* return the total storage now in the selection section */
return(sel ect Hdr - >qdbgsl ) ;

/* addSel ect Oper at or (sel ection section, operator type)
- add a selection for an operator to the selection section */
i nt addSel ect Operator (QDBQS_T *sel ectHdr, char *operator)
{
QDBQSI T T *selectltenPtr;
QDBQESOPR_T *sel ect OprPtr;
QDBQSOP2_ T *sel ect WdPt r;
int itenSize;
int oprSize;

if (selectHdr == NULL || operator == NULL)
return(0); /* invalid data */
/* set up all the sections for adding an operator */
selectltenPtr = (QDBQSIT_T *)
((char *) selectHdr + sel ectHdr->qdbgsl);
itenSi ze = sizeof (QDBQSIT_T) - sizeof (selectltenPtr->qdbgsitn;
menset ((void *) selectltenPtr, (char) 0, itenfize);

selectQprPtr = (Q@BQSOPR.T *) ((char *) selectltenPtr + itenSize);

opr Si ze = sizeof (QDBQSOPR_T) + si zeof (QDBQSOP2_T) ;
menset ((void *) selectCprPtr, (char) 0, oprSize);
/* set up the selection iteminformation for an operator */
selectltenPtr->qdbgslen = itentize + oprSize; /[* length */
selectltenPtr->qdbgsitt = QDBQOPTR, /* operator type */
/* now set up the operator */
nmencpy(sel ect Cpr Ptr->gdbgsop, operator,
si zeof (sel ect Qpr Pt r - >qdbgsop) ) ;
/* wildcard operator set up */
if (mencnp(operator, QDBQWN LD, 2) == 0)
{

sel ect Qor Ptr->qdbgswel = ' _';

sel ect Qor Pt r->qdbgswe2 = ' *';

sel ect WdPtr = (QDBQESOP2_T *) (selectOprPtr + 1);
nmencpy(sel ect WdPtr->qdbgsdbl, "\ 42_", 2);
nmencpy(sel ect WdPtr->qdbgsdb2, "\ 42*", 2);

/* update the header statistics */
sel ect Hdr - >qdbgsnumt++;  /* increnment nunber of select specs */

sel ect Hdr - >qdbqgs!| += sel ectltenPtr->qdbgslen; /* total length */

/* return the total storage now in the selection section */
return(sel ect Hdr - >qdbgsl ) ;

/* addOrder By(orderby section, orderby specs section, key field nane,

descend sort option

- add an order by to the order by section */

i nt addOrder By( QDBQKH_T *order ByHdr, QDBQKF_T *order ByFl d,
char *keyfield, int descend)

{

int i;
QDBXKF_T *orderByFl dPtr;

if (orderByHdr == NULL || orderByFld == NULL || keyfield == NULL)

return(0);
i f (orderByHdr->qdbgknum == MAX_ORDERBY)
return(0);
/* increment the order by spec counter */
i = orderByHdr - >qdbgknumt+;
/* add the new orderby data */



orderByFl dPtr = &orderByFl d[i];
nenset ((void *) orderByFl dPtr, (char) 0, sizeof (QDBQKF_T));
st rcpy400( or der ByFl dPt r - >qdbgkf I d, keyfield,

si zeof (order ByFl dPt r - >qdbgkf 1 d) ) ;
order ByFl dPtr - >qdbgksq. gdbgksad = (descend) ? ON : OFF;
/* return the space used by the order by specs */
return(orderByHdr - >qdbgknuntsi zeof (QDBQKF_T) ) ;

/* addG oupBy(groupby section, groupby field spec section,
groupby field name, file nunber of groupby field)

- add a group by to the group by section */

i nt addG oupBy(QDBQGH T *groupByHdr, QDBQGF_T *groupByFl d,
char *groupfield, int fronFile)

{

int i;
QDBQGF_T *groupByFl dPtr;

if (groupByHdr == NULL || groupByFld == NULL || groupfield == NULL)
return(0);
i f (groupByHdr->qdbggf num == MAX_GROUPBY)
return(0);
/* increment the group by spec counter */
i = groupByHdr - >qdbqgf numt+;
/* add the new groupby data */
groupByFl dPtr = (QDBQGF_T *) &groupByFl d[i];
menset ((void *) groupByFl dPtr, (char) 0, sizeof (QDBQG_T));
st rcpy400( groupByFl dPt r - >qdbqgf | d, groupfield,
si zeof (groupByFl dPtr->qgdbqgfl d));
groupByFl dPtr->qdbqgflj = fronFil e;
/* return the space used by the group by specs */
ret urn( gr oupByHdr - >qdbqgf nuntsi zeof (QDBQG-_T) ) ;

/* addJoi nTest (j oin section, join test section, join fromfield nane,
join fromfile nunber, join to field name, join to file nunber,
join operator)
add a join test to the join section */

i nt addJoi nTest (QDBQ]HDR T *j oi nHdr,

Q@BQFLD T *j oi nSpec, char *fronFI d,
int fronFile, char *toFld, int toFile, char *joinQp)
{
int i;
QDBQIFLD_T *j oi nSpecPtr;

if (joinHdr == NULL || joinSpec == NULL)
return(0);
i f (joinHdr->qdbqgj knum == MAX_JO NTESTS)
return(0);

/* increment the join test counter */
i = joinHdr->qdbqj knum++;
nmenset ((void *) & oinSpec[i], (char) 0, sizeof (QDBQUFLD T));
/* add the new join data */
j oi nSpecPtr = & oi nSpec[i];
st rcpy400(j oi nSpecPtr->qdbgj fnm fronFld,

si zeof (j oi nSpecPtr->qgdbqgj fnm);
j oi nSpecPtr->qdbqj fnum = fronFile;, /* 1, 2, 3, etc */
st rcpy400(j oi nSpecPtr->qdbgjtnm toFld,

si zeof (j oi nSpecPtr->qgdbgj tnm);
joi nSpecPtr->qdbgjtnum= toFile;, /* 1, 2, 3, etc */
/* Join operator - see #defines in QQ APl include */
st rcpy400(j oi nSpecPtr->qgdbgj op, joi nOp,

si zeof (j oi nSpecPtr->qgdbgj op) );
/* set size of entire join spec */
j oi nHdr - >qdbqgj I n += si zeof (QDBQUFLD_T);



/* return the space used by the join tests */
return(j oi nHdr - >qdbqj knuntsi zeof (QDBQIFLD T));

/* add@Tsection(qdt, new section, size of new section, qdt offset)
- place a new section into the QDT */
voi d add@Tsecti on(Q@DBQH_T *qdt Hdr, char *newSecti on,
int newSize, int *offset)

{
char *sectionPtr;
/* position to the current end of the QDT */
sectionPtr = (char *) qdtHdr + qdtHdr->qgdbspcsi ze;
/* append in the new section data */
mencpy(secti onPtr, newSection, newSi ze);
/* if an offset is to be stored, renmenber it now */
if (offset !'= NULL)
*of fset = qgdt Hdr - >qdbspcsi ze;
/* update the QDT size */
gdt Hdr - >qdbspcsi ze += newSi ze;
}

/* creat eAccessPl anSpace(access plan, user space nane, Size)
- creates a *USRSPC object for storing the access plan */

| ong creat eAccessPl anSpace( ACCPLN_T *accessPl an, char *nane,
| ong spaceSi ze)

{

QUSCUSAT_T chgAttr;
_SPCPTR usr Spcktr;
char library[10];

char value = (char) O0;
char text[50];
error_code errcode;

errcode. bytes_provi ded = 512;

strcpy400(text,"Access Plan for QQ APl exanpl e", 50);
/* Create the User Space */
QUSCRTUS( nane,
" ACCESSPLAN",
spacesSi ze,
&val ue,
"*ALL
t ext,
"*YES
&errcode,
"*USER ");
if (errcode. msgid[0])

printf("Create User Space APl failed!'\n");

printf("msgid = %s\n", strcnv400(errcode. nsgid,
si zeof (errcode. nsgid)));

return(-1);

}

/* Change the User Space to allow Auto-Extend */
strcpy400(li brary, &ane[ 10], 10);
chgAttr. numAttrs = 1;
chgAttr.key = 3; /* Auto extend */
chgAttr.length = sizeof (char);
chgAttr. data. autoExtend = '1';
QUSCUSAT( I i brary,
name,
&chgAttr,
&errcode);



if (errcode. msgid[0])

printf("Change User Space Attributes FAILED \n");

printf("msgid = %s\n", strcnv400(errcode. nsgid
si zeof (errcode. nsgid)));

return(-1);

}

/* Retrieve Space Pointer to the User Space */
QUSPTRUS( nane,

&usr SpcPtr,

&errcode);
if (errcode. nmsgid[0])

printf("Retrieve Space Pointer to User Space FAILED\n");
printf("msgid = %/s\n", strcnv400(errcode. nsgid

si zeof (errcode. nsgid)));
return(-1);

/* Now nove to the access plan itself (on 16 byte boundary) */
accessPl an- >storagePtr = (_SPCPTR) ((char*) usrSpcPtr + 16);

return(0);

/ * saveAccessPl an(access pl an)
- update the size in the access plan (QQQQRY actually wote the data) */
i nt saveAccessPl an(ACCPLN_T *accessPl an)

_SPCPTR usr SpcPtr

/* Position to the start of the user space */
usrSpckPtr = (_SPCPTR) ((char*) accessPl an->storagePtr - 16);
/* Wite the access plan size out at the start */
nmencpy(usrSpcPtr, (void *) &accessPl an->si ze,
si zeof (accessPl an- >si ze) ) ;
#i f def QQDEBUG
printf("AP size = % d\n", accessPl an->si ze);
#endi f
return(0);

/* saveQ@DT(qdt, access plan)
- append the QT to the end of the access plan */
int save@T(QBQH. T *qdtPtr, ACCPLN_T *accessPl an)

_SPCPTR usr SpcPtr

/* Position to the just after the access plan */
usrSpckPtr = (_SPCPTR) ((char*) accessPl an->storagePtr +
accessPl an- >si ze) ;
/* Wite the QDT size out */
mencpy(usr SpcPtr, &qdtPtr->qdbspcsi ze, sizeof (qdtPtr->qgdbspcsize));
#i f def QQDEBUG
printf("qgdt size = %d\n", qdtPtr->qdbspcsize);
#endi f
/* Move up the user space pointer */
usrSpckPtr = (_SPCPTR) ((char *) usrSpcPtr + 16);
/* Wite the QDT itself out */
mencpy(usrSpcPtr, qdtPtr, qdtPtr->gdbspcsize);
return(0);

/* |1 oadQDT(qdt, access plan)



- load the QDT fromthe end of the access plan */
int | oadQT(QBQH T *qdtPtr, ACCPLN_ T *accessPl an)
{

_SPCPTR usr SpcPtr;

/* Position to the just after the access plan */
usrSpckPtr = (_SPCPTR) ((char*) accessPl an->storagePtr +
accessPl an- >si ze) ;
/* Wite the QDT size out */
mencpy((void *) &qdtPtr->qdbspcsi ze, usrSpcPktr,
si zeof (qdt Ptr->qdbspcsi ze));
#i f def QQDEBUG
printf("qgdt size = %d\n", qdtPtr->qdbspcsize);
#endi f
/* Move up the user space pointer */
usrSpckPtr = (_SPCPTR) ((char *) usrSpcPtr + 16);
/* Wite the QDT itself out */
mencpy((void *) qdtPtr, usrSpcPtr, qdtPtr->qdbspcsize);
return(qdtPtr->qdbspcsi ze);

/* | oadAccessPl an(access pl an, userspace nane)
- loads an access plan froma *USRSPC obj ect */
I ong | oadAccessPl an( ACCPLN_T *accessPl an, char *nane)
{
Qus_SPCA _0100_t usr SpcAttr;
_SPCPTR usr SpcPtr;
error_code errcode;

errcode. bytes_provi ded = 512;
errcode. nsgi d[ 0] = (char) O;

/* Retrieve Space Pointer to the User Space */
QUSPTRUS( narme, &usrSpcPtr, &errcode);

if (errcode. msgid[0])

{

printf("Retrieve Space Pointer to User Space FAILED\n");
printf("msgid = %s\n", strcnv400(errcode. nsgid,

si zeof (errcode. nsgid)));
return(0);

/* Retrieve Size of Access Plan */
QUSRUSAT( &usr SpcAt tr,

si zeof (Qus_SPCA 0100 _t),

" SPCA0100",

nane,

&errcode);
if (errcode. msgid[0])

printf("Retrieve User Space Attributes FAILED\n");
printf("msgid = %s\n", strcnv400(errcode. nsgid,
si zeof (errcode. nsgid)));

return(0);
}
#i f def QQDEBUG
el se
{

printf("Original User Space Attributes\n");
printf("Bytes Returned ==> %\ n", usrSpcAttr.Bytes_Returned);
printf("Bytes Avail able ==> %\ n", usr SpcAttr.Bytes_Avail abl e);
printf("Space Size ==> %@\ n", usr SpcAttr. Space_Si ze);
printf("Auto Extend ==> %\ n",

usr SpcAttr. Aut omati c_Extendability);

}
#endi f



/* Pull the access plan size out first */
mencpy((void *) &accessPl an->size, usrSpcPtr
si zeof (accessPl an- >si ze) ) ;
#i f def QQDEBUG
printf("AP size = % d\n", accessPl an->size);
#endi f
/* Now nobve to the access plan itself (on 16 byte boundary) */
accessPl an- >storagePtr = (_SPCPTR) ((char*) usrSpcPtr + 16);

return(accessPl an- >si ze);

/********************************************************************/

Defining a Simple Query
This QQQQRY API example defines a simple query to perform ordering. The following is the equivalent SQL :

SELECT * FROM OPENFI LE1
ORDER BY LNAME

/********************************************************************/

/* PROGRAM  QQAPI 1 */
] * */
/* LANGUAGE: |LE C FOR OS/ 400 */
| * */
/* DESCRIPTION: TH'S PROGRAM DEFI NES A SI MPLE QUERY TO PERFORM  */
] * ORDER! NG, */
] * */
/* APl's USED: QQQQRY */
] * */

/**************~k**********~k**********~k*******************************/

#i ncl ude <stdlib. h>
#i ncl ude <stdio. h>

#i ncl ude <string. h>
#i ncl ude <recio. h>

#i ncl ude <qdbrtvfd. h>
#i ncl ude <qqqqry. h>
#i ncl ude "qgapi . h"

/* get the record format fromthe file */
#pragma mapi nc("recfnt ", " APl QQ OPENFI LEL( OPENFI LE1) ", "i nput","p z",,)
#i nclude "recfnt™”

/* main - start of the program

*

* Fl ow.

* - initialize variables

* - override to set up sharing

* - build various QDT sections

* - build QDT with those sections
* - QQQQRY to run the query

* - open the data path

* - read the data and display it
* - close the data paths

*

*/

mai n()



/* record I/O variables */

_RIOFB_T *feedback;

_RFILE *filel;

APl QQ OPENFI LE1_OPENFI LE1 i _t recBuf;
int recCount = O;

/* Query variables */
QDBUFCB_T uf cbBuf;

char qdt Buf [ QOT_SI ZE] ;

char format Buf [ FORMAT_SI ZE] ;
Q@BQH.T *qdtPtr;
Qdb_Qddfnt _t *formatPtr;
Q@PBQFHDR_T fil eHdr;

QBONLT fil eSpec[ MAX_FI LES] ;
QDBEKH_T order ByHdr;
Q@PBQKF_T or der ByFl d[ MAX_ORDERBY] ;
int formatSi ze;

int fileSpecSize;

i nt orderBySi ze;

error_code errcod;

errcod. bytes_provi ded = 512;
/* initialize the pointers */
qdtPtr = (QDBQH_T *) qdtBuf;
format Ptr = (Qdb_Qddfnt _t *) fornatBuf;

/* initialize the headers */
initQT(qdtPtr, QDBQTEMO, ON, ON, QDBQFI NA, 0);

initFile(&ileHdr, QDBQ NNJ, QDBQVFOA);
i ni tOrderBy(&orderByHdr);

/* set up override to allow sharing */
syst em( " OVRDBF FI LE( OPENFI LE1) SHARE(*YES)");
/* Note: |If level checking is not done
(ie. no format on initUFCB) then
the override above nust specify LVLCHK(*NO */

/* build the individual QDT sections */

fileSpecSize = addFile(&f ileHdr, fil eSpec, "OPENFILEL",
NULL, NULL, NULL);

format Si ze = get RecordFmt (format Ptr, FORMAT_SI ZE, " OPENFI LE1",
NULL, NULL);

orderBySi ze = addOrderBy( &orderByHdr, orderByFl d, "LNAME', OFF);

/* initialize the UFCB */
i ni t UFCB( &uf cbBuf, QO_INPUT, formatPtr);

/* Now build the real QT... */
addQ@Tsection(qdtPtr, (char *) &fileHdr,
si zeof (fileHdr), &qdtPtr->qgdbgfilo);
addQTsection(qdtPtr, (char *) fileSpec, fileSpecSize, NULL);
addQ@Tsection(qdtPtr, (char *) formatPtr,
format Si ze, &qdt Ptr->qdbqgfl do);
addQ@Tsection(qdtPtr, (char *) &orderByHdr, sizeof (orderByHdr),
&qdt Pt r - >qdbgkeyo) ;
addQDTsection(qdtPtr, (char *) orderByFl d, orderBySize, NULL);

/* Finally, run the query! */

QRQARY( " RUNQRY ", (char *) &ufcbBuf, qdtBuf, NULL, NULL,
&errcod);

if (errcod. nsgid[0])

printf("API QQQQRY failed\n");
printf("msgid = %s\n", strcnv400(errcod. nmsgid,
si zeof (errcod. nsgid)));



/* Now access the data */
if ((filel = _Ropen("OPENFILEL", "rr riofb=N')) == NULL)

printf("Error opening file\n");

exit(l);
/* Performany record |/O here... */
_Rformat (filel, "OPENFILEL ");
printf("First nane Last nane State\n");
feedback = _Rreadn(filel, (void *) & ecBuf, sizeof(recBuf), _ DFT);
whi | e (feedback->num bytes == sizeof (recBuf))
{
recCount ++;
printf ("% ", strcnv400(recBuf. FNAMVE, sizeof (recBuf. FNAME)));
printf ("% ", strcnv400(recBuf.LNAME, sizeof (recBuf.LNAME)));

printf("%\n", strcnv400(recBuf.STATE, sizeof (recBuf.STATE)));
feedback = _Rreadn(filel, (void *) &recBuf,
si zeof (recBuf), _ DFT);
printf("%l records selected\n", recCount);

/* Close the file */
_Rclose(filel);

/* close out the QDT file handle */
syst en(" RCLRSC") ;

Defining a Join Query
This QQQQRY API example defines ajoin query. The following is the equivalent SQL:

SELECT * FROM OPENFI LE1 A, OPENFI LE2 B
VWHERE STATE = ' AK' AND
A. ACCTNUM = B. CUSTNUM

/********************************************************************/

/* PROGRAM  QQAPI 7 “
5: LANGUAGE: | LE C FOR OS/ 400 :;
5: DESCRI PTION:  THI'S PROGRAM DEFI NES A JO N QUERY. :;
2: APl's USED:  QQQQRY :2

/********************************************************************/

#i nclude <stdlib. h>
#i ncl ude <stdio. h>

#i ncl ude <string. h>
#i ncl ude <recio. h>

#i ncl ude <qdbrtvfd. h>
#i ncl ude <qqqqry. h>
#i ncl ude "qgapi . h"

/* get the record format fromthe file */

#pragma mapi nc("recfm", " APl QQ FORVATL1( FORVATL) ", "input","p z",,)
#include "recfm™

/* main - start of the program



FI ow:

- initialize variables

- override to set up sharing

- build various QDT sections

- build QT with those sections
- QQQQARY to run the query

- open the data path

- read the data and display it
- close the data paths

L S S I

/
mai n()

/* record I/O variables */
_RIOFB_T *feedback;

_RFILE *filel,

APl QQ FORVAT1 FORMATL i t recBuf;
int recCount = O;

/* Query variables */
QDBUFCB_T uf chBuf;

char qdt Buf [ QOT_SI ZE] ;

char format Buf [ FORMAT_SI ZE] ;
char sel ect Buf [ SELECT_SI ZE] ;
QDBQH. T *qdtPtr;
Qdb_Qddfnt _t *formatPtr;
QDBQS T *sel ectbtr;
QDBQFHDR_T fil eHdr;

QDBQN_T fil eSpec[ MAX_FI LES];
QPBQIHDR_T j oi nHdr;
QDBQIFLD_T j oi nSpec[ MAX_JO NTESTS] ;
int formatSi ze;

int fileSpecSize;

int selectSize;

int joinSize;

error_code errcod;

errcod. bytes_provi ded = 512;
/* initialize the pointers */
gqdtPtr = (QBQ_T *) qdtBuf;
format Ptr = (Qdb_Qddfnt _t *) formatBuf;
selectPtr = (QDBQS_T *) sel ect Buf;

/* initialize the headers */

initQT(qdtPtr, QDBQTEMO, ON, ON, QDBQFI NA, 0);
initFile(&ileHdr, QDBQ NNJ, QDBQVFQA);
initSelection(selectPtr);

initJoin(& oi nHdr);

/* set up override to allow sharing */
syst em( " OVRDBF FI LE( OPENFI LE1) SHARE(*YES) LVLCHK(*NO");
/* Note: |If level checking is not done

(ie. no format on initUFCB) then

t he override above nust specify LVLCHK(*NO */

/* build the individual QDT sections */

addFil e(&fileHdr, fileSpec, "OPENFILE1", NULL, NULL, NULL);

fileSpecSize = addFile(&f ileHdr, fileSpec, "OPENFILE2",
NULL, NULL, NULL);

format Si ze = get RecordFmt (format Ptr, FORVAT_SI ZE, "FORNVAT1",
NULL, NULL);

joinSize = addJoi nTest (& oi nHdr, joinSpec, "ACCTNUM', 1,
"CUSTNUM' |, 2, "EQ");

/* build selection test: STATE = 'AK */

addSel ect Fi el d(sel ectPtr, "STATE', 1);



addSel ectLiteral (selectPtr, ""AK'", 4);
sel ect Si ze = addSel ect Operator(sel ectPtr, QBQEQ ;

/* initialize the UFCB */
i ni t UFCB( &uf cbBuf, QO | NPUT, NULL);

/* Now build the real QT... */
addQ@Tsection(qdtPtr, (char *) &fileHdr,

si zeof (fil eHdr), &qdtPtr->qgdbgfilo);
addQDTsection(qdtPtr, (char *) fileSpec, fileSpecSize, NULL);
addQ@Tsection(qdtPtr, (char *) formatPtr,

format Si ze, &qdtPtr->qdbqgfl do);
addQDTsection(qdtPtr, (char *) & oi nHdr,

si zeof (j oi nHdr), &ydt Pt r - >qdbgj 0i 0) ;
addQ@Tsection(qdtPtr, (char *) joinSpec, joinSize, NULL);
addQ@Tsection(qdtPtr, (char *) selectPtr,

sel ect Si ze, &qdt Ptr->qdbgsel 0);

/* Finally, run the query! */

QQAQRY( " RUNQRY ", (char *) &ufcbBuf, qdtBuf, NULL, NULL,
&errcod);

if (errcod. nsgid[0])

printf("API QQQQRY failed\n");
printf("nmsgid = %'s\n", strcnv400(errcod. nmsgid,
si zeof (errcod. nsgid)));
}
/* Now access the data */
if ((filel = _Ropen("OPENFILEL", "rr riofb=N')) == NULL)

printf("Error opening file\n");
exit(1);

/* Performany record I/O here... */
_Rformat (filel, "FORMAT1");
printf("Last nane Item nane\n");
feedback = _Rreadn(filel, (void *) & ecBuf, sizeof(recBuf), _ DFT);
whi | e (feedback->num bytes == si zeof (recBuf))
{
r ecCount ++;
printf("% ", strcnv400(recBuf.LNAME, sizeof (recBuf.LNAVE)));
printf("%\n", strcnv400(recBuf.| TEMNAME,
si zeof (recBuf. | TEMNAME) ) ) ;
feedback = _Rreadn(filel, (void *) &recBuf,
si zeof (recBuf), _ DFT);

printf("%l records selected\n", recCount);

/* Close the file */
_Rcl ose(filel);

/* close out the QDT file handle */
syst em " RCLRSC") ;

Defining a Join Query with Selection, Grouping, and Ordering
This QQQQRY API example defines ajoin query with selection, grouping, and ordering. The following is the equivalent SQL :

SELECT LNAME, FNAME, | TEMCCDE, | TEMNAME, STATUS
FROM OPENFI LE1, OPENFI LE2

VHERE STATE = ' AK' AND CUSTNUM = ACCTNUM

GROUP BY LNAME, FNAME, | TEMCODE, | TEMNAME, STATUS
ORDER BY | TEMNAME



/********************************************************************/

/*
/*
/*
/*
/*
/*
/*
/*
/*
/*

#i
#i
#i
#i
#i
#i

PROGRAM  QQAPI 11
LANGUAGE: | LE C FOR OS/ 400

DESCRI PTION:  THI S PROGRAM DEFI NES A JO N QUERY W TH SELECTI ON

GROUPI NG AND ORDERI NG,

APl's USED: QQQQRY

*/

*******************************************************************/

ncl ude <stdlib. h>
ncl ude <stdio. h>
ncl ude <string. h>
ncl ude <qdbrtvfd. h>
ncl ude <qqqqry. h>
ncl ude "qqgapi.h">

/* main - start of the program

*

* Fl ow.

* - initialize variables

* - override to set up sharing
* - build various QDT sections
* - build QT with those sections
* - QQQQARY to run the query

* - open the data path

* - read the data and display it
* - close the data paths

*

*/

mai n()

/* file I/O variables */

#define REC SIZE 52

FI LE *filel;
char recBuf[ REC_SI ZF];
int recCount = 0, found;

/* Query variables */
QDBUFCB_T uf chBuf;

char qdt Buf [ QOT_SI ZE] ;

char format Buf [ FORMAT_SI ZE] ;

char tenpFor mat Buf [ FORMAT_SI ZE] ;

char sel ect Buf [ SELECT_SI ZF] ;
QBT *qdtPtr;
Qdb_Qddfnt _t *formatPtr;
Qdb_ddfnt _t *tenmpFormatPtr;
QDBQS T *sel ectbtr;
QOBQFHDR_T fil eHdr;

QDBQ\_T fil eSpec[ MAX_FI LES];
QDBQIHDR_T j oi nHdr;

QDBQIFLD_T j oi nSpec[ MAX_JO NTESTS] ;

QDBEKH_T order ByHdr;
QDBQCGH T gr oupByHdr;

QDBQKF_T order ByFl d[ MAX_ORDERBY] ;
QDBQGF_T gr oupByFl d[ MAX_GROUPBY] ;

int formatSi ze;
int fileSpecSize;
i nt orderBySi ze;
int groupBySi ze;
int sel ectSize;



int joinSize;
error_code errcod;

nmenset ( (void *) &errcod, (char) 0, sizeof(error_code) );
errcod. bytes_provi ded = 512;

/* initialize the pointers */

gqdtPtr = (QBQ_T *) qdtBuf;

formatPtr = (Qdb_Qddfnt _t *) formatBuf;

tempFormat Ptr = (Qdb_Qddfnt _t *) tenpFormat Buf;
selectPtr = (QDBQS_T *) sel ect Buf;

/* initialize the headers */

initQDT(qdtPtr, QDBQTEMO, ON, ON, QDBQFI NA, 0);
nitFile(&ileHdr, QDBQ NNJ, QDBQWQA);
nitFormat (formatPtr, "JO NFMIol");

ni t Or der By( &or der ByHdr) ;

ni t G oupBy( &gr oupByHdr) ;

nitSel ection(selectPtr);

ni t Joi n( & oi nHdr) ;

/* set up override to allow sharing */
syst em(" OVRDBF FI LE( OPENFI LE1) SHARE(*YES) LVLCHK(*NO");
/* Note: If level checking is not done

(ie. no format on initUFCB) then

the override above nust specify LVLCHK(*NO */

/* build the individual QDT sections */
addFil e(&fil eHdr, fileSpec, "OPENFILE1", NULL, NULL, NULL);
fil eSpecSize = addFile(&f ileHdr, fileSpec, "OPENFILE2",
NULL, NULL, NULL);
/* get the first format and copy sone fields */
get Recor dFnt (t enpFor mat Pt r, FORMAT_SI ZE, "OPENFI LE1",
NULL, NULL);
copyField(formatPtr, "LNAME', 1, tenpFormatPtr);
copyField(formatPtr, "FNAMVE', 1, tenpFormatPtr);
/* clear the old format data */
nenset (tenpFormat Ptr, 0, FORMAT_SI ZE);
/* get the second format and copy sone nore fields */
get Recor dFnt (t enpFor mat Pt r, FORMAT_SI ZE, "OPENFI LE2", NULL, NULL);
copyField(formatPtr, "I TEMCODE', 2, tenpFormatPtr);
copyField(formatPtr, "I TEWMNAME', 2, tenpFormatPtr);
format Si ze = copyField(formatPtr, "STATUS', 2, tenpFormatPtr);
/* set all the fields to input only */
set Fi el dUsage(formatPtr, NULL, 1);
/* build selection test: STATE = "'AK */
addSel ect Fi el d(sel ectPtr, "STATE', 1);
addSel ectLiteral (selectpPtr, "'"AK'", 4);
sel ect Si ze = addSel ect Operator(sel ectPtr, QBQEQ ;
joinSi ze = addJoi nTest (& oi nHdr, joinSpec, "ACCTNUM', 1,
"CUSTNUM' , 2, "EQ');
orderBySi ze = addOrder By( &or der ByHdr, order ByFl d,
"1 TEMNAME", OFF);
addG oupBy( &gr oupByHdr, groupByFl d, "LNAME', 0);
addG oupBy( &gr oupByHdr, groupByFl d, "FNAME', 0);
addG oupBy( &gr oupByHdr, groupByFl d, "I TEMCODE", O0);
addG oupBy( &gr oupByHdr, groupByFl d, "I TEMNAME"', O0);
groupBySi ze = addG oupBy( &r oupByHdr, groupByFl d, "STATUS', 0);

/[* initialize the UFCB */

i ni t UFCB( &uf cbBuf, QO I NPUT, NULL);

/* set up for sequential only processing since it is a group by */
uf cbBuf . quf cb. par anet er. seqonly = SEQUPROC;

uf cbBuf . quf cb. par anet er. seqonof f ON;

uf cbBuf . quf cb. par anet er. nunonof f oN;

uf cbBuf . quf cb. paranet er. nunrecs = 1;



/* Now build the real QOT... */
add@Tsection(qdtPtr, (char *) &fileHdr,
si zeof (fileHdr), &qdtPtr->qgdbgfilo);
addQ@Tsection(qdtPtr, (char *) fileSpec, fileSpecSize, NULL);
add@Tsection(qdtPtr, (char *) formatPtr,
format Si ze, &qdt Ptr->qdbqfl do);
addQ@Tsection(qdtPtr, (char *) & oi nHdr,
si zeof (j oi nHdr), &qdt Pt r - >qdbqj 0i 0) ;
addQ@Tsection(qdtPtr, (char *) joinSpec, joinSize, NULL);
addQ@Tsection(qdtPtr, (char *) selectPtr,
sel ect Si ze, &qdt Ptr >qdbqse| 0);
addQ@Tsection(qdtPtr, (char *) &orderByHdr, sizeof (orderByHdr),
&qdt Pt r - >qdbgkeyo) ;
addQDTsection(qdtPtr, (char *) orderByFl d, orderBySize, NULL);
addQTsection(qdtPtr, (char *) &groupByHdr, sizeof (groupByHdr),
&qdt Pt r - >qdbqgr po) ;
addQDTsection(qdtPtr, (char *) groupByFl d, groupBySize, NULL);

/* Finally, run the query! */

QRQARY( " RUNQRY ", (char *) &ufcbBuf, qdtBuf,
NULL, NULL, &errcod);

if (errcod. nsgid[0])

printf("API QQQQRY failed\n");
printf("nmsgid = %'s\n", strcnv400(errcod. nmsgid,
si zeof (errcod. nsgid)));
}
/* Now access the data */
if ((filel = fopen("OPENFILEL", "rb")) == NULL)

printf("Error opening file\n");

exit(1);
/* Performany record I/O here... */
printf("Last nane First nane Code \
Item st\n");

found = fread((void *) & ecBuf, REC SIZE, 1, filel);
whi | e (found)
{

r ecCount ++;

printf("% ", strcnv400(recBuf, 15));
printf("% ", strcnv400(& ecBuf[15], 10));
pri ntf(" % ", strcnv400( & ecBuf[25], 5));
printf("% ", strcnv400(& ecBuf[30], 20));

printf("%\n", strcnv400( & ecBuf[50], 2));
found = fread((v0| d *) &recBuf, REC SIZE, 1, filel);

printf("%l records selected\n", recCount);

/* Close the file */
fclose(filel);

/* close out the QDT file handle */
system " RCLRSC") ;

Generating and Sending an Alert

The following ILE RPG program uses both alert APIs.

H

[)*‘k*************************************************************

[)*‘k*************************************************************



Program Nane: ALERTS
Progranmm ng Language: |LE RPG for OS/400

Description: This programuses alert APls. First, it
calls the Generate Alert (QALGENA) APl to
generate an alert wi thout sending a nmessage
to QSYSOPR or QHST nessage queue. Then it
uses the Send Alert (QALSNDA) APl to send
the alert to the OS/ 400 al ert manager.

Header Files Included: QUSEC - Error Code Paraneter

YRQYTQIQYRQYYQRQFQQ

D***************************************************************
D***************************************************************

Q

D* Error Code paraneter include
D
D/ COPY QSYSI NG/ QRPALESRC, QUSEC
D

D*
D* M scel | aneous data structure
D*
DRCWAR S 512
DRCVLEN S 9B 0 | NZ( %8l ZE( RCVWAR))
DALERT_SI ZE S 9B 0
DVBG _FI LE S 20 I NZ(' QCPFMSG  QSYS')
DVSG | D S 7 | NZ(' CPA2601")
DVSG_DATA S 100
DVBG_SI ZE S 9B 0 I Nz(0)
DALERT_TYPE S 1 I Nz(' L")
DORI G N S 10 | NZ(' ALERTS')

Begi nni ng of mainline

Set error handling

EVAL QUSBPRV = 8| ZE( QUSEC)

Start by generating an alert for a specific nessage

CALL " QALGENA'
PARM RCWAR
PARM RCVLEN
PARM ALERT S| ZE
PARM MSG_FI LE
PARM MSG_I D
PARM MSG_DATA
PARM MSG_SI ZE
PARM QUSEC

If no error reported, send the generated alert

QUSBAVL | FEQ 0
CALL * QALSNDA'
PARM RCWAR
PARM ALERT_SI ZE
PARM ALERT_TYPE
PARM ORI G N
PARM QUSEC

If error on send, then display the error nessage

000QQRQRO000000QQQ000000000QQRQR0QQQQQ

QUSBAVL I FNE 0
QUSEI DSPLY
END



If error on generation, then display the error nessage
ELSE
QUSEI DSPLY
END

EVAL *INLR = ' 1'
RETURN

End of MAI NLI NE

QQAQO0QO00QQQ

Diagnostic Reporting

The following example program illustrates the use of the Send Nonprogram Message API, QMHSNDM, the Receive Program
Message API, QMHRCVPM, and the Change Exception Message APlI, QMHCHGEM. The program produces a diagnostic report of
errors that occur when the QMHSNDM API is used to send a message to more than one message queue.

The program calls the QMHSNDM API to send a message to message queues that do not exist. The QMHSNDM API returns a
generic exception message, CPF2469. This message indicates that the API a so returned one or more diagnostic messages describing
the errors. After the program receives the exception message and verifies that it is message CPF2469, it uses the QMHCHGEM AP
to handle the exception message. The QMHRCVPM API is used to receive the diagnostic messages. The program prints the
exception message, the diagnostic messages, and the message help.

Diagnostic Report (DIAGRPT) Program

/********************************************************************/

/* */
/* MODULE NAME: DI AGRPT - Diagnostic Report */
/* LANGUAGE: I LE C for OS/400 */
/* */
/* FUNCTI ON: This module will produce a diagnostic report that */
/* coul d be used in diagnosing the errors that */
/* occurred using the QWHSNDM APl to send a nessage */
/* to multiple nmessage queues. */
/* */
/* Thi s program purposely causes the QVHSNDM APl to */
/* try to send a nessage to nmessage queues that do */
[* not exist. As a result, the generic CPF2469 */
/* exception is returned indicating that one or nore */
/* di agnostic nessages were returned identifying the */
/* error(s) on the send operation. */
/* */
/* The program | ooks for and handl es the CPF2469 */
/* exception. It then receives and prints out the */
/* exception and the previous diagnostics. */
/* */
/ * Dependency: Aprint file must be created before calling */
/* program DI AGRPT. The print file should be created */
/* using the foll owi ng command: */
/* */
/* CRTPRTF FI LE( PRTDI AG CTLCHAR(*FCFC) */
/* CHLVAL((1 (13))) */

/********************************************************************/

#i ncl ude <stdio. h>
#i ncl ude <stdlib. h>
#i ncl ude <signal . h>
#i ncl ude <string. h>
#i ncl ude <except. h>
#i ncl ude <gmhchgem h> /* From QSYSI NC/ H */



#i ncl ude <qmhrcvpm h> /* From QSYSI NC/ H */
#i ncl ude <qmhsndm h> /* From QSYSI NC/ H */
#i ncl ude <qusec. h> /* From QSYSI NC/ H */

#define DI AG TYPE "02"
#define BUF_SIZE 80

/*********************************************************************/

/* Type definition for error code structure */

/*********************************************************************/

typedef struct error_code_struct

{

Qus_EC t ec_fields;

char Excepti on_Dat a[ 100] ;
} error_code_struct;

/*********************************************************************/

/* Type definition for qualified name structure */

/*********************************************************************/

typedef struct qual _name_struct

{

char nane[ 10];
char 1ibr[10];
} qual _nanme_struct;

/*********************************************************************/

/* Type definition for nessage information structure used on the */
/* receive. F is the fixed portion of the record and Vis the */
/* variable length portion of the record. */

/*********************************************************************/

typedef struct nsg_i nfo_struct

{

Qrh_Rcvpm RCVMD200_t F

char V[ 1200] ;
} meg_info_struct;

FILE *prtf;

char buf[80];

char received]7];

i nt exception_count;

/*********************************************************************/

/* Function to handle errors received on the APl calls. */

/*********************************************************************/

static void excp_handl er (_I NTRPT_Hndl r _Parnms_T *excp_i nfo)
{

error_code_struct Error_Code;

/* If the exception is CPF2469, increnent the exception counter, */
* and mark the exception as handl ed by the QVHCHGEM API */

if (strncnp(excp_info->Msg_ld,"CPF2469",7) == 0) {
nmencpy(received, (excp_i nfo->Msg_Ild), 7);
excepti on_count ++;
QVHCHGEM &( excp_i nf o->Target), O,
(char *)(&(excp i nf o->Msg_Ref _Key)),
"*HANDLE , "", 0, &Error_Code);

/********************************************************************/

/* BuildQist: Routine to build the nessage queue |ist. */

/********************************************************************I

voi d Buil dQLi st( qual _name_struct *QueueList, int NumQueue)
{



int i;

strncpy( Queueli st[ 0] . nane, " QPGWR ", 10);
strncpy(Queueli st[ 1] . nane, " SNOOPY ", 10);
strncpy(Qeueli st[2]. nanme, "QSECOFR ", 10);
strncpy(Qeueli st[ 3] . nanme, "PEANUTS ", 10);
strncpy(Queueli st[ 4] . nane, " QUSER ", 10);

for (i =0; i < Numueue ; i++)

{
strncpy(Queuelist[i].libr,"*LIBL ", 10);
}

/********************************************************************/

/* PrintError: Routine to print error information and exit. */

/********************************************************************/
void PrintError(char *errstring, char exception[7])

{

menset (buf,' ', BUF_SI ZE) ;

buf[0] ="'0";
strncpy(buf+1,errstring,strlen(errstring));
fwrite(buf, 1, BUF_SIZE, prtf);

menset (buf,' ', BUF_SI ZE) ;

buf[0] ="'0";

strncpy(buf +1, "Exception received->", 20);
strncpy(buf +21, exception, strl en(exception));
fwrite(buf, 1, BUF_SIZE, prtf);

fclose(prtf);

exit(l);

/********************************************************************/

/* PrintData: Routine to print varying length character string data.*/

/********************************************************************/

void PrintData(char *strname, void *strptr, int strlgth)
{

char *strdata = strptr;

int i,lgth, remain;

/* Wite the description and the data that will fit on one line */
menset (buf,' ', BUF_SI ZE) ;

buf[0] ="'0";

lgth = strlen(strnane);

strncpy(buf +1, strnane, | gth);

| gt h++;

/* remain = MN(strlgth,80 - Igth) */

remain = (strlgth <80 - Igth) ? strlgth : 80 - Igth;
strncpy(buf +l gt h, strdata, renmain);
fwrite(buf, 1, BUF_SIZE, prtf);

/* Now wite the remai nder of the data */
if (strlgth > (80 - Igth))

/* Adjust pointer to data not printed yet */
strdata = strdata + (80 - lgth);

for (i =0; i <strlgth; i =i + 70, strdata = strdata + 70 )

{
/* Igth = MN(strlgth-i,70) */
lgth = (strlgth-i < 70) ? strlgth-i : 70;



menset (buf,' ', BUF_SI ZE);
strncpy(buf,"0 ", 10);
mencpy( buf +10, strdat a, | gt h);
fwrite(buf, 1, BUF_SIZE, prtf);

/**************~k**********~k**********~k*******************************/

/* PrintMessage: Routine to print the message data and text. */

/********************************************************************/

voi d PrintMessage(nsg_i nfo_struct *MsgQ)

{

char *DataPtr; /* Pointer to the varying |l ength character data*/
int Datalen; /* Length of the varying length character data */
char Char Type[ 10]; /* Message type as a string */

Print Dat a(" Message | D->", Msg- >F. Message_1d, 7);
/* Convert Message Type to a character string to be printed out */
if (mencnp(Msg->F. Message_Type, "02", 2) ==0)
st rncpy(Char Type, "Dl AGNOSTI C', 10);
else if (menmcnp(Msg->F. Message_Type, " 15", 2) ==0)
st rncpy( Char Type, " ESCAPE ", 10);
Print Dat a(" Message Type->", Char Type, 10);

/* First point to the beginning of the nessage data */
/* in the structure and get the length of data returned. */
DataPtr = Msg->V;
Dat aLen = Msg->F. Lengt h_Dat a_Ret ur ned,;
/* If there is non-blank data, print it out */
if ((DataLen > 0) && (strspn(DataPtr," ") < Datalen))

Pri nt Dat a("Message data recei ved->", DataPtr, Dat aLen);

/* Point to the beginning of the nessage text field and get the */
/* length of nessage text returned. */
Dat aPtr += Dat alLen;
Dat aLen = Msg->F. Lengt h_Message_Ret ur ned,;
/* If there is non-blank text, print it out */
if ((DataLen > 0) && (strspn( DataPtr," ") < Datalen))

Print Dat a("Message text received->",DataPtr, DatalLen);

/* Now update to point to the beginning of the nessage */
/* help text field and get the |l ength of nmessage hel p text */
[ * returned. */

Dat aPtr += Datalen;
Dat aLen = Msg->F. Lengt h_Hel p_Ret ur ned;
/* If there is non-blank nmessage help text, print it out */
if ((DataLen > 0) && (strspn( DataPtr," ") < Datalen))

Print Dat a(" Message hel p text received->", DataPtr, DatalLen);
strncpy(buf, "- ", 43);
fwrite(buf, 1, BUF_SIZE, prtf);

EE R R I I R I I I R R R I I I R R R I I I R R R I I R
/ /
[ * */
/* Start of nmain program */

* *
/ /

/*********************************************************************/

mai n()

error_code_struct Error Code;



qual _name_struct MsgQList[5];
qual _name_struct MsgFil e;
qual _name_struct RpyMsgQ

nsg_i nfo_struct Msgl nf o;
char MsgDat a[ 128] ;

char MsgText[512];

char MsgHel p[ 512] ;

char PgmvsgQ 10];

char MsgType[ 10];

char MsgAction[ 10];

char Format[8];

char Msgld[7];

char MsgKey[ 4] ;

int MsgTextLen;
int MsglnfolLen;
int  NumvsgQ
int PgnCount;
int VWaitTine;
int norediag;

/* Initialize variables */

exception_count = 0;

mencpy( Error Code. ec_fiel ds. Exception_Id," " 7);
Error Code. ec_fiel ds. Bytes_Provi ded = 0;

nencpy( Msgld, " "7
nencpy( MsgFi | e. nane, " ", 10);
nmencpy(MsgFile.libr," ", 10);

strcpy(MsgText,"This is an inmmedi ate, informational nessage");
MsgText Len = strlen(MsgText);

nmencpy( MsgType, "*1 NFO ", 10);
mentpy( RpyMsgQ nane, " ", 10);
mencpy( RpyMsgQ Ii br, " " 10);

/* Build the list of nmessage queues to send the nessage to
NunmvsgQ = 5;
Bui | dQLi st (MsgQLi st, NumvsgQ) ;

/* Enabl e the exception handl er around the call to QVHSNDM
#pragma exception_handl er (excp_handl er, 0, 0, _C2_IH ESCAPE)

/* Send the nessage to the list of nessage queues.
QVHSNDM  Msgl d,
&\VsgFil e,
MsgText,
MsgText Len,
NegType,
&VsgQLi st
NumvsgQ,
&RpyMsgQ
&VsgKey,
&Er r or Code) ;

/* Disable the exception handl er
#pragma di sabl e_handl er

/* If an error occurred on the send, produce an exception report
/* identifying what errors occurred.
if (exception_count != 0)

*/

*/

*/

*/

*/



/* Open printer file using first character forns control and */

/* wite the header infornmation. */
prtf = fopen ("PRTDI AG', "wb type=record recfnrFA | recl =80");
nmenset (buf," ', BUF_SI ZE);

strncpy(buf,"1 DI AGNOSTI C REPORT", 43) ;
fwite(buf, 1, BUF_SIZE, prtf);

strncpy(buf,” e ", 43);
fwite(buf, 1, BUF_SIZE, prtf);

strncpy(buf, "- ", 43);
fwrite(buf, 1, BUF_SIZE, prtf);

/* Do the setup to first receive the exception signalled. */
mencpy( For mat , " RCVMD200", 8) ;

mencpy( PgmvgQ, " * ", 10);

mencpy( MsgType, " * EXCP ", 10);

mencpy( MsgKey, " ", 4);

mencpy( MsgActi on, "*COLD ", 10);

PgnCount = O;

Wi tTime = 0;
Msgl nf oLen = 1276;

/* Now change bytes_provided to 116 so that if any errors occur */
/* on the receive, the error information will be returned in the*/
/* error code structure instead of generating nore exceptions */
/* which will clutter up the program nessage queue. */
Error Code. ec_fiel ds. Bytes_Provided = 116;

/* Receive the | ast exception type nessage on the program */
/* message queue */
QVHRCVPM &Ms gl nf o,

Msgl nf oLen,

For nat ,

PgmvegQ,

PgntCount ,

NegType,

MsgKey,

VWi t Ti ne,

MsgActi on,

&Er r or Code) ;

/* Test for any errors on the receive */
if (ErrorCode.ec_fields.Bytes_Available > 0)

PrintError("QVHRCVPM - Did not conplete successfully",
Error Code. ec_fi el ds. Exception_Id);
}

/* An exception nessage was received successfully. Now see if */
/* the nessage received is the sane exception that was signalled*/
/* 1f not, there is an error. */
if (strncnp(Msglnfo.F. Message_ld, received,7) != 0)

{

PrintError("QVHRCVPM - Wong exception received",
Msgl nf o. F. Message_| d);

/* The exception nessage was received successfully. */
/* Print the nessage data and text for the exception nessage. */
Pri nt Message( &vsgl nf o) ;

/* If the nessage was the generic CPF2469, there are one or */
/* nore diagnostic nmessages to go with the CPF2469 on the queue.*/
/* Receive the diagnostic nessages previous to the CPF2469 until*/
/* a non-di agnostic nessage is received or there are no nore */
/* messages. */
if (strncnp(Msglnfo.F. Message_Id, "CPF2469",7) == 0)



{
mencpy( MsgType, "* PRV ", 10);
nencpy( MsgKey, Msgl nf o. F. Message_Key, 4) ;
noredi ag = 1;

whi | e( mor edi ag)

/* Receive the previous diagnostic */

QVHRCVPM &Msgl nf o,
Msgl nf oLen,
For mat ,
PgmVEgQ
PgntCount ,
MegType,
MsgKey,
Wai t Ti ne,
MsgActi on,
&Er r or Code) ;

/* Test for error on the receive */
if (ErrorCode.ec_fields.Bytes_Available > 0)

PrintError("QVHRCVPM - Did not conplete successfully",
Error Code. ec_fiel ds. Exception_ld);
}

/* If bytes available = 0 OR the next message is not a */
/* diagnostic nessage, we are done. */
if ((Msglnfo.F.Bytes_Available == 0) ||

(strncnp(Msgl nfo. F. Message_Type, DIAG TYPE, 2) !'= 0) )

nor edi ag = O;
}

el se /* A diagnostic was received */

/* Print the nessage data and text for the diagnostic */
/* nmessage */
Pri nt Message( &vsgl nf 0) ;

/* Now copy the nmessage key of the diagnostic nessage */
/* received to the MsgKey paraneter to use on the next */
/* call to QVHRCVPM */
mencpy( MsgKey, Msgl nf o. F. Message_Key, 7) ;

} /* End of while norediag = 1 */
} /* End of if CPF2469 received */
[* Wite trailer */
nenset (buf,' ', BUF_SI ZE);
strncpy(buf, "- END OF DI AGNCSTI C REPORT", 48) ;

fwite(buf, 1, BUF_SIZE, prtf);

/* Close the print file */
fclose(prtf);

/* End of if error on send */

/* End nminline */



Printed Diagnostic Report
The DIAGRPT program produces a report like this:

Message | D- >CPF2469

Message Type- >ESCAPE

Message text received->Error occurred when sendi ng nmessage.

Message hel p text received->Recovery . . : See nessages
previously listed for a descrlpt|on of the error.
Correct the error, and then try the
command agai n.

Message | D- >CPF2403

Message Type->DI AGNOSTI C

Message data received- >PEANUTS  *LI BL

Message text received->Message queue PEANUTS in *LIBL not found.

Message hel p text received->Cause . . . : The nessage queue you
speci fied was not found in the I|brary you specified. One
of the follow ng occurred: -- The queue name was not
entered correctly. -- The queue does not exist in the
specified library. -- You specified the wong |ibrary nane.
Recovery . . . : Do one of the following and try the
request again: -- Correct or change the message queue

name or |ibrary name used in the nessage queue (NM5GQ
paraneter or the to-nmessage queue (TOVBGQ paraneter.
-- Create the nessage queue using the Create Message
Queue (CRTMSGEQ conmrand.

Message | D- >CPF2403

Message Type->DI AGNOSTI C

Message dat a recei ved- >SNOOPY *LI BL

Message text received- >Message queue SNOOPY in *LIBL not found.

Message hel p text received->Cause . . . : The message queue
you specified was not found in the library you specified.
One of the followi ng occurred: -- The queue nane was not
entered correctly. -- The queue does not exist in the
specified library. -- You specified the wong library
name. Recovery . . : Do one of the follow ng and
try the request agal n: -- Correct or change the nessage

gueue nane or library name used in the nmessage queue
(M5GQ paraneter or the to-nmessage queue (TOVBGQ)
paraneter. -- Create the nessage queue using the Create
Message Queue (CRTMSGEQ command.

End of Diagnostic Report

Listing Directories

Y ou should call this program with only one parameter, the parameter that represents the directory you want to list.

/******************************************************************/
/******************************************************************/

/* FUNCTION: This programlists a directory to a spooled file. */

/* */
/* LANGUAGE: ILE C */

/* */
/* */
/* APl's USED. QHFOPNDR, CQHFRDDR, QHFCLODR, QHFLSTFS, QUSCRTUS, */
/* QUSRTVUS */
/* */

/******************************************************************/

/******************************************************************/



/******************************************************************/

/* | NCLUDE FILES */
/***************************-k**************************************/
#i ncl ude <stdio. h>

#include <stdlib. h>

#i ncl ude <string. h>

#i ncl ude <qghf opndr. h>

#i ncl ude <qghfrddr. h>

#i ncl ude <qghfcl odr. h>

#i ncl ude <qghflstfs. h>

#i ncl ude <quscrtus. h>

#i ncl ude <qusrtvus. h>

#i ncl ude <qusec. h>

/******************************************************************/

/* STRUCTURE AND VARI ABLE DECLARATI ONS */

/******************************************************************/

/******************************************************************/

/* Paraneters for QHFOPNDR */
/******************************************************************/
char di r _handl e[ 16] ; /* Directory handle */
i nt namel en; /* Length of path nane */
char openi nf o[ 6] ; /* Open information */

typedef struct {
hf _Attr_Sel ec_Tbl _t fi xed;

int of f set 2;

i nt of f set 3;

int att_|eni;
char att _nanmel[ 8];
i nt att _len2;
char att _nanme2[ 8];
int att _len3;
char att _name3[ 8];

} selection_struct;

sel ection_struct select;
i nt sel ecti onl en;

/******************************************************************/

/* Error Code Structure */
/* */
/* This shows how the user can define the variable I ength portion */
/* of error code for the exception data. */
/* */

/******************************************************************/

typedef struct {
Qus_EC t ec_fields;
char Excepti on_Dat a[ 100] ;
} error_code_t;

error_code_t error_code;

/******************************************************************/

/* Paraneters for QHFRDDR */
/~k****~k**~k**~k*****~k*~k*************~k*****~k*~k************************/
/* The directory handle is the sane as for QHFOPNDR */

typedef struct {
hf _Data_Buffer_t fixed;

i nt num att;
i nt of fsets[4];
char attinfo[276];

} read_buffer;

read_buffer buffer;



int result_count;
i nt byt es_returned;

/******************************************************************/

/* Paraneters for QHFCLODR */
/******************************************************************/
/* No additional ones need to be declared */

/******************************************************************/

/* Paraneters for QUSCRTUS */

/******************************************************************/
i nt si ze;
char text[50];

/******************************************************************/

/* Paraneters for QHFLSTFS */
/******************************************************************/
/* No additional ones need to be declared */

/******************************************************************/

[* Paraneters for QUSRTVUS */
/******************************************************************/
i nt start pos;

int | en

char char bi n4[ 4] ;
char FSnane[ 10] ;

/******************************************************************/

/* Other declarations */
/******************************************************************/
i nt entrypos;

i nt nunentri es;

int entryl en;

char *att;

char name[ 100] ;
char at t nane[ 30] ;
char attval [ 30];

i nt at t nanel en;
i nt attvall en;
char newnare[ 30] ;
i nt filesize;

char fileatt[10];

typedef struct {

char century;
char year[ 2] ;
char nont h[ 2] ;
char day|[ 2] ;
char hour[ 2];
char m nut e[ 2] ;
char second[ 2] ;
} charval

charval charti ne;
i nt byt es_used,;
int i

mai n(int argc, char *argv[])

{
char wite_string[100];

FI LE *stream

error_code. ec_fields.Bytes_Provided = 0;

/****************************************************************/

/* Make sure we received the correct number of parameters. The */



/* argc paraneter will contain the nunber of paraneters that */
/* was passed to this program This nunber also includes the */
/* programitself, so we need to evaluate argc- 1. */

/****************************************************************/

if (((argc - 1) <1) || ((argc - 1 > 1)))

/****************************************************************/
/* W did not receive all of the required paraneters, or */
/* received too many. Exit fromthe program */

/****************************************************************/

exit(1);

/****************************************************************/

/* Open QPRINT file so that data can be witten to it. |If the */
/* file cannot be opened, print a nmessage and exit. */

/****************************************************************/

if((stream= fopen(" QPRI NT", "wb")) == NULL)

printf("File could not be opened\n");
exit(1);
}

nenset (nane, ' ', 100);
mencpy(name, argv[1], 100);
i f(! mencnp(nane, " ", 1))

mencpy( nane, "ROOT", 4) ;

fprintf(stream"Directory listing for path % 100s\n", nane);
size =1

mencpy(text, "tenporary user space used by program DI R ",

1
/****************************************************************/

/* Create the user space for QHFLSTFS to use. */
/****************************************************************/
QUSCRTUS( " FSLST QrEMP ", "TEMPSPACE ", size, " ",

"* USE ", text, "*YES ", &error_code);
/****************************************************************/
/* List the file systens into that space. */
/****************************************************************/
QHFLSTFS( " FSLST QTEMP ", "HFSLO100", &error_code);

/****************************************************************/

/* Get the starting point for the file systementries. */

/****************************************************************/

startpos = 125;

len = 4;

QUSRTVUS( " FSLST QTEMP ", startpos, |en, charbin4,
&error_code);

entrypos = *(int *)charbin4;

/****************************************************************/

/* Get the nunber of entries in the user space. */

/****************************************************************/

startpos = 133;
len = 4

QUSRTVUS( " FSLST QTEMP ", startpos, |en, charbin4,
&error_code);

nunentries = *(int *)charbin4,

/****************************************************************/

/* Find the length of the entries. */



/****************************************************************/

startpos = 137;
len = 4;

QUSRTVUS( " FSLST QTEMP ", startpos, |en, charbin4,
&error_code);

entrylen = *(int *)charbin4;

/****************************************************************/

/* Loop through the entries and get the names of the file */
/* systenmns. */
/****************************************************************/
for(i=0;i<numentries;++i)
{

startpos = entrypos + 1;

len = 10;

QUSRTVUS( " FSLST QTEMP ", startpos, |en, FSnane,

&error_code);

/*************************************************************/

/* List the nanes into the spooled file. */
/*************************************************************/
sprintf(wite_string," % 10s <DI R>", FSnane);

fprintf(stream wite_string);

entrypos = entrypos + entrylen;

}
}

el se

fprintf(stream"Directory listing for path % 100s\n", nane);

/****************************************************************/

/* Build the attribute selection table for QHFOPNDR */
/****************************************************************/
sel ect. fixed. Nunber _Attributes = 3;
select.fixed. Offset _First_Attr 16;

sel ect.of fset2 = 28;

sel ect.of fset3 = 40;

select.att_lenl = 8§;

mencpy(sel ect.att_nanmel, "QFILSIZE", 8);
select.att_len2 = 8§;

mencpy(sel ect.att_nane2, "QCRTDTTM', 8);
select.att_|en3 = 8§;

mencpy(sel ect.att_nanme3, "QFI LATTR', 8);
sel ectionlen = 52;

mencpy(openi nfo, "10 ", 6);

/****************************************************************/

/* Find the length of the directory nane. */

/****************************************************************/

for(i=0;i<100;i ++)

if((name[i] ==" ") || (nanme[i] == '\x00"))
br eak;
}
nanelen = i;

/****************************************************************/

/* Open the directory. */

/****************************************************************/

HFOPNDR( di r _handl e, name, nanel en, openi nfo, &select, selectionlen,
&error_code);

/****************************************************************/

/* Read one entry fromthe directory. */

/****************************************************************/

HFRDDR( di r _handl e, &buffer, 300, 1, &result_count, &bytes returned,



&error_code);

whil e(result_count > 0)

{

nencpy(attnane, " ", 30);
nmencpy(attval, " ", 30);
att = buffer.attinfo;

byt es_used = 20;

/**************************************************************/

/* Loop for the nunmber of attributes in the entry. */

/**************************************************************/

for(i=0;i<buffer.num.att;i++)

{

mencpy(charbin4, att, 4);
attnanelen = *(int *)charbin4
att += 4;

byt es_used += 4;
mencpy(charbin4, att, 4);
attvallen = *(int *)charbin4,
att += 8§;

bytes_used += 8

mencpy(attnane, att, attnanelen);
att += attnanel en

byt es_used += attnanel en;
mencpy(attval, att, attvallen);
att += attvallen;

byt es_used += attvallen

/************************************************************/

/* Update att so that its first character is the first */
/* character of the next attribute entry. */
/************************************************************/
if ((bytes_used == buffer.offsets[i+1]) &&
((i+1) == buffer.numatt))
att += (buffer.offsets[i] - bytes_used);

/************************************************************/

/* 1If the attribute is QNAME, then set newnane. */

/************************************************************/

i f(!mencnp(attnane, "QNAME', 5))

{
menset (newnane, ' ', 12);
mencpy(newnane, attval, attvallen);

/************************************************************/

/* If the attribute is QFILSIZE, then set filesize. */

/************************************************************/

el se if(!mencnp(attnane, "QFILSIZE", 8))
{

mencpy(charbind, attval, 4);

filesize = *(int *)charbin4;

/************************************************************/

[* 1f it was QCRTDTTM then set the tine. */
/**~k**~k*******~k**~k*****~k*~k***********************************/
el se if(!mencnp(attnane, "QCRTDTTM', 8))

mencpy(&chartinme, attval, 13);

/************************************************************/

/* Else the attribute was QFI LATTR, so set fileatt. */

/************************************************************/

el se
mencpy(fileatt, attval, 10);

/*************'k**********'k**********'k**************************/



/* If the entry was a directory, list its name and <Dl R>. */

/**************************************************************/

if(fileatt[3] =='1")
{

sprintf(wite_string," % <D R>", newnane);
fprintf(stream wite_string);

/**************************************************************/

/* If the entry is not a hidden file, list its name and size. */
/**************************************************************/
else if(fileatt[1] == "'0")

sprintf(wite_string," % %", newnane, filesize);

fprintf(stream wite_string);

/**************************************************************/

/* If the entry is not a hidden file or directory, list its */
/* date of creation. */
/**************************************************************/
if(fileatt[1] == "'0")

{

sprintf(wite_string," % 2s-% 2s-% 2s", chartine. nmonth,
chartime. day, chartine.year);

fprintf(stream wite_string);

sprintf(wite_string," % 2s: % 2s: % 2s\n", charti ne. hour,
chartime. mnute, chartine.second);

fprintf(stream wite_string);

}

HFRDDR( di r _handl e, &buffer, 200, 1, &result_count, &bytes_returned,
&error_code);

Y /* while */

} I* else */
/****************************************************************/
/* Close the directory. */
/****************************************************************/
HFCLODR(di r _handl e, &error_code);

fclose(stream;

} /¥ main */

Listing Subdirectories

Y ou should call this program with only one parameter, the parameter that represents the directory you want to list.

/******************************************************************/
/******************************************************************/

/* FUNCTION: List the subdirectories of the path passed to the */

/* programto a spooled file. */
/* */
/* LANGUAGE: ILE C */

/* */
/* */
/* APls USED: QHFOPNDR, (HFRDDR, QHFCLODR */
/* */

/******************************************************************/

/******************************************************************/



/******************************************************************/

/* | NCLUDE FILES */
/***************************-k**************************************/
#i ncl ude <stdio. h>

#include <stdlib. h>

#i ncl ude <string. h>

#i ncl ude <qghf opndr. h>

#i ncl ude <qghfrddr. h>

#i ncl ude <qghfcl odr. h>

#i ncl ude <qusec. h>

char wite_string[100];
FI LE *stream

voi d print_subdir(char name[100], int nuntabs)

/******************************************************************/
/* Paraneters for QHFOPNDR */
/******************************************************************/
char di r _handl e[ 16] ; /* Directory handl e */
i nt namel en; /* Length of path nane */
char openi nf o[ 6] ; /* Open information */

typedef struct {
hf _Attr_Sel ec_Tbl _t fi xed,;
i nt att_|en;
char att_nane[ 8] ;
} selection_struct;

sel ection_struct select;
i nt sel ecti onl en;

/******************************************************************/

/* Error Code Structure */
/* */
/* This shows how the user can define the variable | ength */
/* portion of error code for the exception data. */
/* */

/******************************************************************/

typedef struct {
Qus_EC t ec_fields;
char Excepti on_Dat a[ 100] ;
} error_code_t;

error_code_t error_code;

/******************************************************************/

/* Paraneters for QHFRDDR */
/******************************************************************/
/* The directory handle is the sane as for QHFOPNDR */

typedef struct {
COhf _Data_ Buffer t fixed;

i nt num att;
i nt of fsets[2];
char attinfo[ 180];

} read_buffer;

read_buffer buffer;
i nt result_count;
i nt byt es_ret urned;

/******************************************************************/

/* Paraneters for QHFCLODR */

/******************************************************************/

/* No additional ones need to be declared */



/******************************************************************/

/* Ot her declarations */
/******************************************************************/
char *att;

char at t nane[ 30] ;

char attval [ 30];

int at t nanel en;
int attval |l en;
char newnane[ 30] ;
int newnanel en;
int filesize;

char fileatt[10];
char tab[ 5] ;

i nt byt es_used,;

i nt i, i

char char bi n4[ 4] ;
char t empnane[ 100] ;

error_code. ec_fields.Bytes_Provided = 0;

/****************************************************************/

/* Build the attribute selection table for QHFOPNDR */
/****************************************************************/
sel ect. fixed. Number _Attributes 1;

select.fixed. Offset_First_Attr 8;

select.att_len = 8;

mencpy(sel ect.att_name, "QFI LATTR', 8);

sel ectionlen = 20;

mencpy(openi nfo, "10 ", 6);

mencpy(tab, " ", Bb);

/****************************************************************/

/* Find the length of the directory nane. */

/****************************************************************/

for(i=0;i<100;i ++)

if((name[i] ==" ") || (nane[i] == "\x00"))
br eak;
}
nanelen = i;

/****************************************************************/

/* Open the directory. */

/****************************************************************/

HFOPNDR( di r _handl e, name, nanel en, openi nfo, &sel ect, selectionlen,
&error_code);

/****************************************************************/

/* Read one entry fromthe directory. */

/****************************************************************/

HFRDDR( di r _handl e, &buffer, 200, 1, & esult_count, &bytes_returned,
&error_code);

fprintf(stream"\n");

for(i=0;i<nuntabs;i++)
fprintf(stream tab);

fprintf(stream nane);

whi | e(resul t _count > 0)

{
mencpy(attnane, " ", 30);
nmencpy(attval, " ",30);
att = buffer.attinfo;
bytes_used = 12;

/**************************************************************/



/* Loop for the nunber of attributes in the entry. */
/**************************************************************/
for(i=0;i<buffer.num.att;i++)
{

mencpy(charbin4, att, 4);

attnanelen = *(int *)charbin4,

att += 4;

byt es_used += 4;

mencpy(charbin4, att, 4);

attvallen = *(int *)charbin4;

att += 8;

byt es_used += 8;

mencpy(attnane, att, attnanelen);

att += attnanel en;

bytes_used += attnanel en;

mencpy(attval, att, attvallen);

att += attvallen;

bytes_used += attvall en;

/************************************************************/

/* Update att so that its first character is the first */
/* character of the next attribute entry. */
/-k**********'k**********'k**********'k**************************/
if ((bytes_used == buffer.offsets[i+1]) &&
((i+1) == buffer.numatt))
att += (buffer.offsets[i] - bytes_used);

/************************************************************/

/* 1If the attribute is QNAME, then set newnane and */
/* newnamel en just in case the entry is a directory. */

/************************************************************/

i f(!'mencnp(attname, "QNAVE', 5))
{

mencpy(newnane, attval, attvallen);
newnanel en = attvall en;

}

/************************************************************/

/* Else the attribute was QFI LATTR, so set fileatt. */

/************************************************************/

el se
mencpy(fileatt, attval, 10);

/**************************************************************/

/* If the entry was a directory, construct new path name and */

/* print_subdir to print the subdirectory. */
/**************************************************************/
if(fileatt[3] == "'1")

{

mencpy(t enpnanme, nane, 100);

strcat (name, "/");

strcat (nane, newnane);

mencpy(newnane, nane, namelen + newnanelen + 1);
print_subdi r (newnanme, nuntabs + 1);

mencpy(nane, tenpnane, 100);

}

HFRDDR( di r _handl e, &buffer, 200, 1, &result_count, &bytes_returned,
&error_code);

} /% while */

/****************************************************************/

/* Close the directory. */

/****************************************************************/

HFCLODR( di r _handl e, &error_code);



Y}/ * print_subdir */

mai n(int argc, char *argv[])

{

char di r _nanme[ 100];

/****************************************************************/

/* Make sure we received the correct number of paranmeters. The */

/* argc paranmeter will contain the nunber of paraneters that */
/* was passed to this program This nunber also includes the */
/* programitself, so we need to evaluate argc- 1. */

/****************************************************************/

if (((argc - 1) < 1) || ((argc - 1 > 1)))

/****************************~k****~k**~k***************************/
/* W did not receive all of the required paraneters, or */
/* received too many. Exit fromthe program */

/****************************************************************/

exit(1);

/****************************************************************/

/* Open QPRINT file so that data can be witten to it. |If the */
/* file cannot be opened, print a nessage and exit. */

/****************************************************************/

if((stream = fopen(" QPRI NT", "wb")) == NULL)

printf("File could not be opened\n");

exit(1);
}
menset (dir_nanme, ' ', 100);
mencpy(dir_name, argv[1l], 100);
if(!'mencp(dir_nanme, " ", 1))

fprintf(stream"No directory specified");
el se
fprintf(stream"Directory substructure starting at % 100s", dir_nane);

print_subdir(dir_nane, 0);

}

fclose(stream;

} /* main */

Saving to Multiple Devices

The following example program shows how to save alarge library using more than one device at the same time.

/*******************************************************************/

/* PROGRAM  SaveBigLib */
/* */
/* LANGUAGE: ILE C for OS/400 */
/* */
/* DESCRIPTION: This is an exanple programfor the use of */
/* a nmedia definition in a save operation. */
/* It saves library BIGLIB in parallel format to */



/* two nedia files, using tape nedia library */

* TAPMLBO1. */
* */
/* The flow of this programis as follows: */
/* (1) Build nmedia definition input. */
/* (2) Create a nmedia definition using */
/* Qsr Creat eMedi aDefinition. */
/* (3) Save library BIG.IB using the nedi a */
/* definition. */
/* */
/* APls USED: QsrCreateMedi aDefinition, QCMDEXC */
/* */

/*******************************************************************/

#i ncl ude <qcndexc. h>
#i ncl ude <qsrlib0l. h>
#i ncl ude <qusec. h>

#i ncl ude <string. h>

/*******************************************************************l

/* Variables for QsrCreateMedi aDefinition */
/*******************************************************************/
char Dat a_Buf f er [ 1000] ;

Qsr _TAPE0100_t *| nput _Dat a;

sr_TAPEO0100_Devi ce_t *Devi ce;

sr_TAPEO100 Fil e_t *Medi a_Fil e;

char *Next _Free;

char *Vol i d;

Qus_EC t Err _Code;

i nt Dat a_Lengt h;

char Text [ 50] ;
/*******************************************************************/
/* Variables for QCVDEXC */
/*******************************************************************/
char Cnd_String[100];

deci mal (15,5) Cnd_Lengt h;

/*******************************************************************/

/[* Start of main() */

/*******************************************************************/

int main (int argc, char *argv[]) {

/*******************************************************************/

/* Specify input data for QsrCreateMedi aDefinition. */
/*******************************************************************/
/2 * [
/* Build general nedia definition input data. */
/* Use one device with two parallel device resources. */
2 * [

nmenset (Dat a_Buffer, 0, si zeof (Data_Buffer));
Input _Data = (Qsr_TAPEO100_t *) Dat a_Buffer;
Next _Free = (char*)(Input_Data + 1);

| nput _Dat a- >Maxi num _Resour ces = 2;

I nput _Dat a- >M ni num _Resour ces = 2;

Input_Data->Ofset_First_Device = Next_Free - Data_Buffer;

I nput _Dat a- >Devi ce_Count = 1;

/* _________________________________________________________________ */
/* Build input data for the first device. */
/* Use device TAPMLBO1 with two nedia files. */
/* _________________________________________________________________ */

Devi ce = (Qsr_TAPEO0100_Devi ce_t *) Next _Free;

Next _Free = (char*)(Device + 1);

mencpy( Devi ce- >Devi ce_Nane, "TAPMLBO1 ", 10);

Devi ce->Offset _First_File = Next _Free - Data Buffer;



Devi ce- >Fi | e_Count = 2;

/* _________________________________________________________________ */
/* Build input data for the first nedia file for device TAPMLBO1l. */
/* Use the default sequence nunber, and volunmes VOL11 and VOL12. */
/* _________________________________________________________________ */
Media_File = (Qsr_TAPEO100_Fil e_t*) Next _Free;

Next Free = (char*)(Media_File + 1);

Medi a_Fi | e- >Sequence_Nunber = 0;
Medi a_File->Offset First Volune Id = Next Free - Data Buffer;
Medi a_Fi | e->Vol une_| d_Count = 2;
Medi a_Fil e->Vol une_I d_Length = 6;
Medi a_Fi | e->Starting_Vol une = 1;

Data_Length = Medi a_Fil e->Vol une_I d_Count

* Media_Fil e->Vol une_| d_Lengt h;
Vol id = Next Free;
nmencpy(Volid,"VOL11l VOL12 ", Data_Length);

if (Data_Length % 4) /* Ensure that Next_Free */
Data_Length += (4 - (Data_Length %4)); /* is incremented by a */
Next Free += Data_Length; /* multiple of 4. */

Media_File->Ofset _Next _File = Next_Free - Data_Buffer;

/* __________________________________________________________________ */
/* Build input data for the second nedia file for device TAPMLBO1. */
/* Use the default sequence nunber, and vol unes VOL21 and VOL22. */
/* __________________________________________________________________ */
Media_File = (Qsr_TAPEO100_Fil e_t*) Next _Free;

Next _Free = (char*)(Media_File + 1);

Medi a_Fi | e- >Sequence_Nunber = 0;
Media_File->Ofset _First_Volune_ld = Next _Free - Data Buffer;
Medi a_Fi | e- >Vol urme_1 d_Count = 2;
Medi a_Fil e->Vol une_Id_Length = 6;
Medi a_Fi | e->Starti ng_Vol ume = 1,

Data_Length = Medi a_Fi |l e->Vol une_I d_Count

* Media_Fil e->Vol une_I d_Length;
Vol id = Next_Free;
mencpy(Volid, "VvOL21 VOL22 ", Data_Length);

if (Data_Length % 4) /* Ensure that Next_Free */
Data_Length += (4 - (Data_Length %4)); /* is increnented by a */
Next Free += Data_Length; /* multiple of 4. */

/********************************************************************/

/* Create the nedia definition. */
/********************************************************************/
Data_Length = Next_ Free - Data_Buffer;

menset (Text,' ', sizeof (Text));

mencpy( Text, "Save Bl GLI B", 11);

sr Creat eMedi aDefini tion(

" SAVEBI GLI BQTEMP ", [/* Media definition */

name, library */
Dat a_Buffer, /* Input data */
Dat a_Lengt h, /* Length of data */
" TAPEO100", /* Format name */
"* USE /* Public authority */
Text, /* Text description */
1, /* Replace if it exists */
&Err _Code) ; /* Error code */

/********************************************************************/

/* Save library BIGLIB using the nedia definition. */
/********************************************************************/
strepy(Cnd_String,

"SAVLI B LI B(BI GLI B) DEV(*MEDDFN) MEDDFN( QTEMP/ SAVEBI GLI B) ") ;
Crd_Length = strlen(Crd_String);
QCVDEXC( Cnd_St ri ng, Cnd_Lengt h) ;

return O;



Scanning String Patterns

A typical use of the QCLSCAN API isto allow the work station user to retrieve all records that contain a specified pattern.

Example 1

Assume a 20-character database field containing only uppercase characters and the pattern 'ABC' is scanned for. The user program
callsthe QCLSCAN API for each database record read. The parameters would be as follows:

Field Name Result
STRING The 20-byte field to be scanned

STRLEN 20
STRPOS 1
PATTERN 'ABC
PATLEN 3
TRANSLATE '0'
TRIM ‘0
WILD

RESULT A value returned to your program

The following describes some fields and the results of the scan:

Scan String Result Conments

1 ABCDEFCHI JKLMNOPQRST 001

XXXXABCXXXXXXXXXXXXX 005

ab ¢ XXOOXKXXXXXXXXX 000 Transl ati on not requested
XXXABCXXXXXABCXXXXXX 004 Fi rst occurrence found; see note
ABABABABBCACCBACBABA 000 Not found

ABABABCABCABCABCABCA 005

ok~ wWN

Note: In scan 4, the string has two places where the pattern could have been found. Since the STRPOS value is 1, the first value
(position 004) was found. If the value of STRPOS had been 4, the result would still have been 004. If the STRPOS value had been in
arange of 5 through 12, the result would have been 012.

Example 2

Assume a 25-character database field containing only uppercase characters and a user program that will prompt for the pattern to be
scanned, which will not exceed 10 characters. The work station user is allowed to enter 1 through 10 characters to search with and
trailing blanks will be trimmed from the pattern. The program would call the QCLSCAN program for each database record read. The
program parameters would be as follows:

Field Name Result
STRING The 25-byte field to be scanned

STRLEN 25
STRPOS 1
PATTERN  Varies
PATLEN 10
TRANSLATE '0'

TRIM T



WILD
RESULT

The following describes some fields and the results of the scan:

Scan

String Pattern

1 ABCDEFCGHI JKLMNOPQRSTUVWKY ' CDE
ABCDEFCGHI JKLMNOPQRSTUVWKY ' CDEFGH
ABCDEFCGHI JKLMNOPQRSTUVWKY ' CDEFGHI JKL
XHXXXAB CXIXXIXKIXXXXXXXXX ' ABCD
ab ¢ XXXOXOOXKXXXXXXXX* ABC
ABCXXXXXABC EXXXXXXXXXXXX ' ABC E
XXXABCXXXXXABCXXXXXXXXXXX ' ABC

~NOoO O WN

A value returned to your program

Resul t
003
003
003
000
000
009
004

Comrent s

Not f ound
Not transl ated

See note

Note: In scan 7, the string has two places where the pattern could be found. Since the STRPOS valueis 1, only the first value
(position 004) isfound. If the value of STRPOS were 4, the result would still be 004. If the STRPOS value were in the range of 5
through 12, the result would be 012.

Example 3

Assume a 25-character database field containing either uppercase or lowercase characters. The user program prompts for the pattern
to be scanned, which does not exceed 5 characters. The work station user can enter 1 through 5 characters to be found. The system
trimstrailing blanks from the pattern. If the user enters an asterisk (*) in the pattern, the asterisk is handled as awild character. The
program calls the QCLSCAN program for each database record read. The parameters are as follows:

Field Name
STRING
STRLEN
STRPOS
PATTERN
PATLEN
TRANSLATE
TRIM

WILD
RESULT

The following describes some fields and the results of the scan:

Result

The 25-byte field to be scanned
25

1

Varies

5

'1' (Seenote 1)

ot

e

A value returned to your program

Scan String Pattern
1 ABCDEFCHI JKLMNOPQRSTUWKY ' CDE
2 ABCDEFCHI JKLMNOPQRSTUWKKY ' C'E
3 abcdef ghi j kl mopgr st uvwxy ' C**G
4 abcdef ghi j kl mopqgr st uvwxy ' ABCD
5 EL) 0,00 00.0.0.0.0.0.9.9.9.0.0.0.9.9.9.¢.¢ QRN O =
6 XXXAD € XXXXXah ¢ XXXXXXXXXXX  * ABC
7 ABCDEFCGHI JKLMNOPQRSTUWAKY ' *BC
8 ABCDEFCHI JKLMNOPQRSTUWAKY
Notes:

Resul t
003
003
003
001
000
004

-003

-004

See

Not
See
See
See

Comment s

note 1

f ound
note 2
note 3
note 4

1. When field trandation is specified (the TRANSLATE parameter is specified as'1"), the string is trandated to uppercase
characters before scanning occurs; the datain the string is not changed.

2. Inscan 6, the string has two places where the pattern could have been found. Since the STRPOS valueis 1, thefirst value
(position 004) was found.

3. Inscan 7, the wild character (*) isthefirst character in the trimmed pattern. Wild characters cannot be the first character in a
pattern.



4. In scan 8, the trimmed pattern is blank.

Using COBOL Program to Call APlIs

This example COBOL program uses the example error handler in Error Handler for Example COBOL Program.

Note: In order for this example to run successfully, the error program, ACERRF24 (shown in Error Handler for Example COBOL
Program), must exist in alibrary called UTCBL.

| DENTI FI CATI ON DI VI SI ON.
PROGRAM | D.  ACF24.

IR R RS R EE RS R R R R R R R R EEEE SRR EEEEREREEEEREEEEREEEEEESESES
IR R R RS R EEE RS R R R R R R R R EEEE R REEEREEEREEEEEEEEREEEESEESEXRS

FUNCTI ON:  SHOWS HOW TO CALL THE VARI QUS APl's, WH LE
TESTI NG THAT THEY WORK PROPERLY.

LANGUAGE: COBOL FOR OS/ 400
APl's USED: QLRRTVCE, QLRCHGCM QLRSETCE

EEEEE SRS EEEEE SRS EEEEEEEEEEEEEREEEESEEEEEEEEESEEREEEEEESEREEEESEESERS
EEEEE SRS EEEEE SRS EEEEEEEEEEEEEREEEESESEEEEREEEESEREEEEEESEEEEEESEEEEES

ENVI RONMVENT DI VI SI ON.

CONFI GURATI ON SECTI ON.
SOURCE- COVPUTER. | BM AS400.
OBJECT- COVPUTER. | BM AS400.
DATA DI VI SI ON.

WORKI NG- STORAGE SECTI ON.

01 ol d.
05 ol dnane PI C X(10).
05 oldlibr PI C X(10).

77 scope PIC X VALUE "P".

01 errparm
05 input-I PI C S9(6) BI NARY VALUE ZERO
05 out put -1 PI C S9(6) BI NARY VALUE ZERO
05 exception-id PIC X(7).
05 reserved PIC X(1).
05 exception-data PIC X(50).

01 new.
05 newnane Pl C X(10) VALUE "ACERRF24".
05 newibr PI C X(10) VALUE "UTCBL".

77 newib PI C X(10).

PROCEDURE Dl VI SI ON.

nmai n- proc.

DI SPLAY "in ACF24".
PERFORM vari ati on-01 THRU end-vari ati on.
STOP RUN.

vari ati on-01.

IR R R S R R R RS R R RS R R R R R R R R RS RS EEEEEEEEEEEEEEREEEEEEEEES
* *

* This variation addresses the situation where there is no *
* pending COBCOL main, so no pending error handler can exist. *
*

*

IR R RS R E R RS R R E R R R R RS EEEEEREEEEREEEEREEEEEESEEES

DI SPLAY "no pendi ng so expect nothing but error LBE7052".
MOVE SPACES TO ol d exception-id.
R O I S S O I S
* By setting error parm> 8, expect escape nessage *
* LBE7052 to be returned in error parameter. *
R S S S S S S S S S O O O O
MOVE LENGTH OF errparm TO i nput-1.
CALL "Q.RRTVCE" USI NG ol d scope errparm



| F exception-id IS NOT = "LBE7052" THEN
DI SPLAY "** error - expected LBE7052"
ELSE
DI SPLAY "LBE7052 was found"
END- | F.
EE R R I I I kI
* Reset input-l to ZERO thus any further errors will cause *
* COBOL programto stop. *
IR SRS S S SRR EEESEEEEEEREEEEEEEEEEEREEEEEEEEEEREEREREEEEEEEEEEEEEEEE S
MOVE O TO i nput-1.
MOVE SPACES TO ol d exception-id.
vari ation-02.

IR R RS R E R R R SRR R R R R R EEEE R REEEREEEREEEEREEEEREEEEEESESES

* *
* This variation creates a pending run unit. It then nakes *
* sure that no pending error handl er has been set. *
* *

IR R R SRS EEE RS R R R R R R EEEEEEEREEEEEEEEREEEREEEEEEEEESEEREEEESEESESES

DI SPLAY "create pending run unit".
CALL "QLRCHGCM' USI NG errparm

IR R R SRS EEE RS SRS EEE SRR EEEEEEREEREEEEEEEEEEEEEEREEEEEESEEREEEESEESERS

* *
* No pending error handler exists so *NONE shoul d be *
* returned. *
* *

EEEEEEEEEEEEEEEEEEEEEEEEEEEEEREEEESESEEEEREEEESEEREEEEEESEEEEESEESEES

CALL "QLRRTVCE" USI NG ol d scope errparm
Dl SPLAY "Retrieved Error Handl er is=" old.
I F ol dnanme 1S NOT = "*NONE" THEN
DI SPLAY "** error - expected *NONE for error handler"
END- | F.
MOVE O TO input-1.
MOVE SPACES TO ol d exception-id.
vari ation-03.

khkkkhkkhkhkhhhhkhkhkkhkkhkhkhkhkhhhhhhkkhkhkhkrk khhhhhhkhkhkhkhk khhhhhhkhkdkh* k k k hhhxkk*x*x**%%

* *
* This variation sets an error handler for the pending *
* run unit and then does another check to nmake sure it *
* was really set. *
* *
* *

EE R Sk I S b bk I S S R R R I S S b kS I S R I I B

CALL "Q.RSETCE" USI NG new scope newib old errparm
I F ol dname IS NOT = "*NONE"
DI SPLAY "** error in ol dname "
END- | F.
IF newib I'S NOT = "UTCBL"
DI SPLAY "** error in new library "

END- | F.
EIE R I I I R I I I I R I I I I I I I I R I Sk I R I I R I R I I I R I R R I S I O
* Call the retrieve APl to check to nmake sure that the *
* set APl worked. *

IR R R R SRR EEE RS R R R R R R R R R EEEE SRR REEEEEEREEEEREEEEREEEEEESESES

MOVE SPACES TO ol d exception-id.
CALL "Q.RRTVCE" USI NG ol d scope errparm
DI SPLAY "Retrieved Error Handler is=" old.
I F ol dnane 1S NOT = "ACERRF24" OR oldlibr IS NOTr = "UTCBL"
DI SPLAY "** error - expected ACERRF24 error handler"”
END- | F.
end-vari ati on.



Error Handler for Example COBOL Program

This example error handler works with Using COBOL Program to Call APIs.

| DENTI FI CATI ON Di VI SI ON.
PROGRAM | D.  ACERRF24.

R R I S S b o kO S S I S R I S b b R Sk

ER R R I S S S o kS I S R S R I bk O

* FUNCTION:  Error handl er for preceding exanpl e COBOL program
* LANGUAGE: (COBOL FOR Cs/ 400
*
*

APl s USED:. None

IR R R R SRR R R RS R R R R R R R R R R R RS EEEEEEEEEEREEEEREEEEEEEEES
IR R R S R R R RS R R R R R R R R R R RS EEEEEREEEEREEEEREEEEEESREES

ENVI RONVENT DI VI SI ON.
CONFI GURATI ON SECTI ON.
SOURCE- COVPUTER. | BM AS400.
OBJECT- COVPUTER. | BM AS400.
SPECI AL- NAMES. SYSTEM CONSOLE | S SYSCON.
DATA DI VI SI ON.
WORKI NG STORAGE SECTI ON.
77 scope PIC X VALUE "P".
01 errparm
05 FILLER PI C X(30).

LI NKAGE SECTI ON.
77 cobol-id PIC X(7).
77 valid-responses PIC X(6).
01 progr.

05 prognane PIC X(10).

05 proglibr PIC X(10).
77 systemid PIC X(7).
77 len-text PIC S9(9) COWP-4.
01 subtext.

03 subchars PIC X OCCURS 1 TO 230 TI MES

DEPENDI NG ON | en-t ext .
77 retcode PIC X(1).
PROCEDURE DI VI SI ON USI NG cobol -id, valid-responses,
progr, systemid, subtext, l|len-text, retcode.

mai n- proc.

kkkkhkkhkhkhkkhhhkhkhkhkkhkkhkkhkhkhhhhhhkhkhkhkkhkhk d hhhhkhkhkkkhk k k k khhhkhkkk*k,** * k kk*x*%x

* check for typical nessages and take appropriate action *
EE R I S R I R I I R I I R S S I S I I b I I
EVALUATE cobol -id
VWHEN " LBE7604"

khkkkhkkhkhkhkhhhhhkhkhkhkhkhkhhhhhhkhkhkhkrkdk ddhhhhkhkddkdk k d d hhhhkdx*x*rk,**k k kk*x*%x

* stop literal, let the user see the nessage *
R R I S I I I I S I I S I I S I I I I S
MOVE SPACE TO ret code
WHEN " LBE7208"

ER R R I S S S kO S S S R R Rk I S S Sk kR S R R Rk I I S e

* accept/display, recoverable problemanswer G to continue

ER Rk Ik I S S b kS S S S S R R R R S S Sk kO S S

MOVE "G' TO retcode

VWHEN OTHER
IR R RS S S EEREEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEREEEEEEEEEREES
* for all other nmessages signal system operator and *
* end the current run unit *

IR EE R SRS R R R R RS R R R R R R EEEEEEEREEEEEEEREEEEEEEEEEESE]

DI SPLAY "COBOL Error Handl er ACERRF24 "
"Found message " cobol -id
" Issued from program" progr
UPON syscon

DI SPLAY " Ended current run unit"



UPON syscon
MOVE "C' TO retcode
END- EVALUATE.
GOBACK.

Using the User-Defined Communications Programs for File
Transfer

This section provides a simple example showing how X.25-oriented applications use the user-defined communications support to
connect to remote systems. Two user-defined application programs written in the ILE C programming language are used to illustrate
asimplefile transfer between two systems over an X.25 packet-switching data network (PSDN). Although an X.25 exampleis
shown, many of the same concepts can be applied to applications running over token-ring and Ethernet local area networks (LANS).
For the purposes of the examples, the APIs are referred to by their call names. The includes header, hexconv, and typedefs are not in
QSY SINC. These includes are only documented in the examples.

For this example, the following network configuration will be used.

Swstem A System B
SOUrce Target
Application Application
L ser-Defined User-Defined
Comrmunications Cormmunications
Support Support
x.25 *.25
a000e630 go0ogs2

= X 20P50DN o+

TR

X.25 Overview

In this example X.25 network, the source application on System A is responsible for establishing a switched virtua circuit, or
connection to the target application running on System B. Thisis done by using the remote network address (System B's address) of
X'0000652'. When the target application on System B isinitialized, it waits for notification of an incoming call packet before
proceeding. Once the virtual circuit is established, the source application reads records from afile into its output buffer and sends
them to the target application using normal X.25 data transfer procedures. While receiving the file data, the target application writes
the datato alocal file on System B. When the file transfer completes, the source application closes the connection by issuing an X.25
clear request packet and ends. When receiving the clear indication packet, the target application also ends.

User-Defined Communications Support Overview

Both the source and target applications call the Query Line Description (QOLQLIND) API to obtain information about the local X.25
line being used. Thisinformation is stored in alocal control block for use in establishing the peer connection during X.25 connection
processing. Both applications aso call the Enable Link (QOLELINK) API to enable the link for future communications. The i Series
server line name, communications handle, and remote DTE address are passed to both programs as arguments to the C function
main(). For simplicity, the user space names and data queue name on the call to the QOLELINK API are coded directly in the



applications.

Note: Keyed data queue support is used by both applications. The key length is 3 and the keys used are source (SRC) and target
(TGT) for the source and target applications, respectively.

Activating Filters

Once the links have been enabled and both applications have read their respective enable-complete entries from their data queues, the
target application program calls the Set Filter (QOLSETF) API to activate afilter. The filter activated then identifies the protocol of
the local X.25 service user. Thisfilter is used by the user-defined communications support on System B to route incoming calls. The
actual filter type activated is X'00' (for X.25 PID) and its associated value is X'21'. For more information concerning filters, see.
After activating the X'21' filter, the target application waits for the source application to request a connection.

Establishing a Connection

The source application calls the Send Data (QOLSEND) API with a X'BO0O' operation in its output data buffer to establish a
switched virtual circuit (SVC) to the target application. Included in the first byte of the call user datais the protocol 1D of the target
application, or X'21'. When the user-defined communications support on System B sees theincoming call packet with the first byte of
user data equal to a previoudly activated filter, the call is routed to the process responsible for activating that filter. In this case, the
target application will receive notification of an incoming call sinceit previously activated filter X'21".

While waiting for the incoming call, the target application calls the Receive Data (QOLRECV) API to receive a X'B201' operation
with incoming call data. After doing so, the target application accepts the X.25 connection by calling the QOLSEND API with a
X'B400' operation in its output data buffer. See for more information.

Sending Data

Once the peer connection is established between the source and target applications running on System A and System B respectively,
the file transfer takes place. The source application reads records from alocal file and calls the QOLSEND API with X'0000'
operationsin its output data buffer to transfer the file data to System B. This process continues until the entire contents of the source
file has been sent to System B.

Receiving Data

After accepting the X.25 connection, the target application waits until its data queue receives incoming-data entries. When the first
entry is read from the queue, the QOLRECV API is called to determine which operation was received. Barring failure, the target
application should receive a X'0001' operation as aresult of the QOLRECV API cal. The data contained in the input data buffer is
the file data received from System A. While receiving the file data, the target application writes the datato aloca file. This process
continues until the entire contents of the file is received from System A. The target application then assumes the file transfer is
complete when an operation other than a X'0001' operation is received after a successful call to the QOLRECV API. Most likely, the
first non-X'0001' operation received will be X'B301' operation, signalling that the user-defined communications support running on
System B received an SVC clear indication.

Clearing the Connection and Disabling Links

Once the entire contents of the file has been read and sent to System B, the source application calls the QOLSEND API with a
X'B100" operation in its output data buffer to clear the X.25 connection. Afterwards, the source application closesitslocal file,
disablesitslocal link by calling the QOLDLINK API, and ends.

When the source application program sends a X'B100' operation, it causes the target application to receive a X'B301' operation. After
receiving this operation, the target application program calls the QOLSEND API with a X'B100' operation to locally close the
connection between itself and the user-defined communications support. Afterwards, the target application closesitsloca file,
disablesitslocal link by calling the QOLDLINK API, and ends.

Using Timersand the Data Queue Support

Both the source and target application programs use the user-defined communications support timer service to manage the reception
of certain operations. Thisis done by setting atimer before checking the data queue for an entry. For example, the target application
sets atimer to manage the reception of file data from the source application. If the timer expires, the user-defined communications
support places atimer-expired entry on the application's data queue. The target application then assumes when receiving this entry
that the source application ended abnormally. The target application can then take the appropriate action to end itself.



ILE C Compiler Listings

Below are the listings for the source and target applications described in the previous paragraphs. Note the reference numbers (for
example, (1)) in thelistings. Detailed explanations of each reference number block are found in Source application program listing

references and Target application program listing references.

The target application compiler listing can be found in Target Application on System B Listing.

Sour ce Application on System A Listing

In this example, the source application is theinitiator of all meaningful work. In summary, the source program listed on the following
pages does the following:

« Calsthe QOLQLIND API to get local X.25 lineinformation

« Opensthelocal file

o Callsthe QOLELINK API to establish alink for communications

« Cdlsthe QOLSEND API with X'B0O0O' operation to establish a peer (SVC) connection

« Sendsthelocd fileto the target system using X'0000' operations

» Callsthe QOLSEND API with X'B100' operation to clear the peer (SVC) connection

» Cdllsthe QOLDLINK API to disable the link

« Callsthe QOLTIMER API to manage the reception of data queue entries

To create the program using ILE C, use the Create Bound C (CRTBNDC) command.

Programname . . . . . . . . . :(SOURCE)
Li brary nanre . . . . . . . . UDCS_APPLS
Source file . . . . . . . . . . : QCSRC
Li brary nanre . . . . . . . . : UDCS_APPLS
Source nenber nane . . . . . . ! SOURCE
Text Description . . . . . . . : Source Application Exanple
Qut put . . e * NONE
Conpi | er optl ons e *SOURCE *NOXREF * SHONUSR

*SHOABYS  * NOSHOWSBKP  * NOEXPMAC
*NOAGR *NOPPONLY  * NODEBUG
*GEN *NOSECLVL *PRINT *LOGVBG

: * USRI NCPATH

Checkout Options . . . . . . . : *NOAGR
Optimzation . . . . . . . . . : * NONE
Inline Options:

Inliner . . . . . . . . . . . *OFF

Mde . . . . . . . L *NOAUTO

Threshold . . . . . . . . . . : 250

Limt . . e e 2000
Debuggi ng \/ iew . . . . . . . . * NONE
Define Names . . . . . . . . . : * NONE
Language Level . . . . . . . . : * SOURCE
Sour ce Mar gi ns:

Left margin .. . . . . . . . . : 1

R ght margin . . . . . . . . : 32754
Sequence col umms:

Left colum . . . . . . . . . : * NONE

R ght colum . . -
Message fl agging | evel Coe 0
Conpi | er nessages:

Message limt . . . .o * NOVAX

Message |limt severi ty o 30

Repl ace Program Gbject . . . . : *YES
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**/

User Profile * USER

Authority . Ce e e e * L1 BCRTAUT

Target Release . . . . . . . . : * CURRENT

Systemincludes . . . . . . . . : *YES
/*******************************************************************/
/** Program Nanme: Source Application Program Exanpl e

* %
;**
/** Function:
/** This is the source application program exanple that uses
[** X.25 services provided by the user-defined communications
/** support to transfer a sinple file to the target application
[** programrunning on system B. This program performnms the
[** follow ng:
[ ** 01. Open the source file nanme | NFILE
[** 02. Call QOLQIND API to obtain local line infornmation.
[ ** 03. Enable a link
[ ** 04. Send a 'B000' X operation (call request).
[ ** 05. Receive a 'B001' X operation (call confirmation).
[ ** 06. Read record(s) fromthe file opened in step 1). and
[ ** send ' 0001' X operation(s) to transfer the file to
[ ** the target application program
[ ** 07. Send a 'B100' X operation (clear call request).
[ ** 08. Receive a 'B101' X operation
[ ** 09. Disable the link enabled in step 3).
/**
/** A data queue will be actively used to nanage the operation
/** of this program Data queue support will be used to nonitor
/** for the conpletion of the enable and disable routines, as
/** well as tinmer expirations and incomng data. Tiners are
/** used to ensure that there will never be an infinite wait on
/** the data queue. If a timer expires, the link enabled wll
/** be disabled and the programw || stop
/**
/** 1nputs:
/** The program expects the follow ng input paranmeters
[ ** Li ne Nane: This is the nane of the |line description
[ ** that will be used to call the QOLELI NK API.
[ ** The line must be an X.25 line with at | east
[ ** one SVC of type *SVCBOTH or *SVCOUT
/**
[ ** CommHandl e:  This is the logical nane that will be used
[ ** to identify the link enabled
/**
[ ** Rermot e DTE Address: The is the Local Network Address
[ ** of System B.
/**
/**
[** Qutputs:
/[** Current status of the file transfer will be provi ded when
/[** running this program |If an error should occur, then a
/** message will be displayed indicating where the error occurred
/** and the programwi |l end. If the program conpl etes
/** successfully, a "successful conpletion" nessage will be
[ ** post ed.
/**
/** Language: |LE C for OS/400
/**
/** APl's used: QOLELINK, QUSPTRUS, QOLRECV, QOLSEND, QOLDLI NK,
[ ** QOLTI MER, QRCVDTAQ
/**

**/

/*******************************************************************l

/*******************************************************************l

/*******************************************************************/

#i ncl ude "header"
#i ncl ude "typedef"



#i ncl ude "hexconv"

(D

/************ Typedef mclaratlons *******************/

(2)

voi d senddat a(sendparns *a, char *b, desc *c, char *d, char *e, int f);
voi d sndformat 1(sendparnms *a, char *b, char *c, char *d, qglindparns *f);
voi d sndformat2 (sendparns *a, char *b, char *c);

void setfilters (hdrparnms *a);

void byte (char *a, int b, char *c, int d);

voi d printespec (espec *a);

voi d settiner(unsigned short *a,char *b,qgentry *c, usrspace *d, char *e);
voi d dequeue (int a, char *b, gentry *c, usrspace *d);

voi d x25lind (qglindparnms *a, char *b);

int getline (char *a, int b, FILE *c);

voi d di sabl elink (disableparns *a, char *b, usrspace *c);

voi d handl er (di sabl eparns a, usrspace *b);

voi d _Cet ExcDat a(_I NTRPT_Hndl r _Parns_T *parns);

/***********************;**********************************/

/*************** Start |VBII’I Program *******************/
/******'k**********'k**********'k*****************************/

main (int argc, char *argv[])

/************ Varlable DEC|aI’a'[I0nS *******************/
usrspace i nbuff, /* Input Data Buffer */
i ndesc, /* Input Buffer Descriptor */
out buf f, /* Qutput Data Buffer */
out desc, /* Qutput Buffer Descriptor */
gnane; /* Data Queue */
int |ength, /* Data Queue key length */
l'i nesi z, /* Length of line that is read in */
i= 0; /* counter */
unsi gned short expcti d; /* Message ID that is expected */
char commrhandl e[ 10], /* Command Line Paraneter */
*puf f er, /* Pointer to buffer */
rmtdte[ 18], /* Renpte DTE read in */
line[132], /* Line toread in */
key[ 256] ; /* Data Queue key identifier */
desc *descriptor; /* Pointer to buffer descriptor */

[** definitions for the APl functions **/
enabl epar ns enabl e;

di sabl epar s di sabl e;

sendpar ms send;

recvparns recv;

setfparms setf;

timerparmnms tiner

gl i ndparns qglind

gentry dataq;

hdr par ns *header

(3)

[***---  Cpen the file to send to renote side ----kx)
if ((fptr = fopen("UDCS_APPLS/ I NFI LE(I NFILE)", "r")) == NULL)

{

printf("Unable to open source input file in UDCS_APPLS LIB.\n");
printf("The Programwas term nated.\n\n");

return;

[***---  (Open the display file as our input screen. ----*%*/
if ((screen = fopen("ERRORSPEC', "ab+ type=record")) == NULL)

{

printf("Unable to open display file.\n");
printf("The Programwas term nated.\n\n");
return;



/** set the exception handler **/

signal (SI GALL, SI G DFL);

[** Cear the comrmand |ine Paraneters **/

strncpy(enabl e. | i nenane, ", 10); [/* Clear linenane */
strncpy(comhandl e, " ", 10); /* C ear Conmhandl e*/
strncpy(rntdte, " ", 17); /* Clear Renpte DTE*/
/** Receive command |ine Paranmeters **/

strncpy(enabl e.l i nenane, argv[1l], strlen(argv[1]));
strncpy(comhandl e, argv[2], strlen(argv[2]));

strncpy(rmtdte, argv[3], strlen(argv[3]));

rmdte[strlen(argv[3])] = "\0'

/** Initialize the user spaces **/

strncpy(inbuff.library, "UDCS _APPLS', 10); /* Input Buffer */
strncpy(inbuff.nane, "SOURCEIBUF", 10);

strncpy(indesc.library, "UDCS_APPLS", 10); /* Input B Desc */

strncpy(i ndesc. name, " SOURCEBDSC', 10);
strncpy(outbuff.library, "UDCS APPLS', 10); /* Qutput Buffer*/
st rncpy(out buf f. name, " SOURCEOBUF", 10);
strncpy(outdesc.library, "UDCS _APPLS', 10); /* Qutput B Desc */
strncpy(outdesc. nane, "SOURCECDSC', 10);
strncpy(qgnane. | i brary, "UDCS_APPLS', 10); /* Data queue */
strncpy(qgnane. nane, "X25DTAQ ", 10);
[ F xR xRk retrieve the line description information ******/
x25lind (&glind, enable.linenane);
if ((qglind.retcode '=0) || (qglind.reason != 0))

{

printf("Query line description failed.\n");
printf("Return code %\ n", qglind.retcode);
printf("Reason code = %\ n\n", glind.reason);
return;

}
[ FxxEx Hard Code the QOLELINK I nput Paraneters *****x/
enabl e. maxdt ax25 = 512;
enabl e. keyl ength = 3;
strncpy (enable. keyval ue, "SND', 3);

(4)

/**************************************************/
/************ Enable the Ilne *******************/

/**************************************************/

QCLELI NK (&(enabl e.retcode), &(enable.reason), &(enable.tdusize),\
&(enabl e. numuni ts), &(enabl e. maxdtal an), &(enabl e. maxdt ax25),\
(char *) & nbuff, (char *)& ndesc, (char *)&outbuff,\

(char *) &outdesc, &(enable.keyl ength), enabl e. keyval ue,\
(char *)&qgnane, enable.linenane, comhandl e);
if ((enable.retcode '=0) || (enable.reason != 0))

{

printf("Line % 10s wi th Conmhandl e % 10s was NOT ENABLED. \ n",\
enabl e. | i nenane, comrhandl e);

printf("Return code = %\ n", enabl e.retcode);

printf("Reason code = %\ n\n", enable.reason);

return;

}
(5)

[*eeemem-- Set a timer for Enable Link --------- *x
expctid = OxFOFO;

settiner(&expctid, "Enable", &dataq, &gnane, comrhandl e);
if (expctid != OxFOFO)

{
di sabl el i nk (&di sabl e, comrhandl e, &gnane);
return;

}



/******************************************************************/

/************** Set up a Call Request Packet *******************/
/******************************************************************/
[ Hxxx Get pointers to the user spaces. kok ok ok ok k f
QUSPTRUS( &out buf f, &buffer);

QUSPTRUS( &out desc, &descriptor);

send. ucep = 26; /* set the UCEP nunmber */
send. operati on = 0xB00O; /* send a call request */
send. nundt ael mts = 1, /* send one data unit */
R Send t he packet — --------- *x
sndformat 1 (&send, buffer, rntdte, comrhandl e, &qlind);
if ((send.retcode !=10) || (send.reason != 0))

printf("Call request packet not sent\n");
printf("Return code = %\ n", send.retcode);
printf("Reason code = %\ n", send.reason);
printf("new pcep %\ n", send.newpcep);
printespec(&(send. errorspecific));

di sabl el i nk (&di sabl e, comrhandl e, &gnane);

return;

(7)
/*****************************************************************/
| ****xxxxk%x  Recejve the Call CONFIRVATI ON packet KR ARk
/*****************************************************************/
R Set a timer to receive a nessage --------- *xf
expctid = OxFOF3;
settiner(&expctid, "Rcv Call", &dataq, &gnanme, conmhandl e);

if (expctid != OxFOF3)

{
di sabl el i nk (&di sabl e, comrhandl e, &gnane);
return;

}

QOLRECV (&(recv.retcode), &(recv.reason), &(recv.ucep),\
&(recv.pcep), &(recv.operation), & recv.nundtaunits),\
&(recv.dataavail), &(recv.errorspecific), conmhandle);

if ((recv.retcode !=10) || (recv.reason != 0))

{

printf("Recv Call regst resp failed\n");
printf("return code %\ n", recv.retcode);
printf("reason code %\ n", recv.reason);
printespec(&(send. errorspecific));

di sabl el i nk (&di sabl e, comrhandl e, &gnane);
return;

/* Interpret the Received Operation */
if (recv.operation != 0xB001)

printf("Recvd opr % instead of opr BOO1l\n", recv.operation);
di sabl el i nk (&di sabl e, comrhandl e, &gnane);
return;

}
printf ("W have an X 25 SVC connection\n\n");
(8)

/*****************************************************************/

[Frrxxxxxxkxxkxx Send the file to the target application *****x*/

/*****************************************************************l
send. pcep = send. newpcep; /* set the PCEP nunmber */
/*************** Send the Nbr LGRF in file DOC ****************/
linesiz = getline(line, 92, fptr); /[* CGet first record **/



while (linesiz !'= 0)

/*************** Send a Packet Of Data ***************/
[ *xx* Get pointers to the user spaces. *ok ok ok ok f
QUSPTRUS( &out buf f, &buffer);

QUSPTRUS( &out desc, &descriptor);

send. operati on = 0x0000;

send. nundt ael mts = 1

A Send the packet @ ------------- **
senddata (&send, buffer, descriptor, comrhandle, line, |inesiz);
if ((send.retcode !=10) || (send.reason != 0))

{
printf("Data NOT sent for comhandl e % 9s\n", comrhandl e);
printf("Return code = %\ n", send.retcode);
printf("Reason code = %\ n", send.reason);
printf("new pcep %\ n", send.newpcep);
printespec(&(send. errorspecific));
di sabl el i nk (&di sabl e, conmrhandl e, &gnane);
return;
b
=1 + 1;
printf("Data %l Sent for commhandle % 9s.\n\n", i, conmhandle);
linesiz = getline(line, 92, fptr); [/** Cet next record **/
[*** End While loop ***/

/***************************************************************/

/*************** Set up a G ear Request Packet **************/
/***************************************************************/

(9)

[ FrE* Cet pointers to the user spaces. KRx KKK
QUSPTRUS( &out buf f, &buffer);
QUSPTRUS( &out desc, &descriptor);

send. operati on = 0xB100; /[** send clear request **/
send. nundt ael mts = 1; /** send one data unit **/
R Send the packet  --------- *x

sndf ormat 2 (&send, buffer, comrhandl e);

if ((send.retcode !=0) || (send.reason != 0))

printf("d ear request packet not sent\n");
printf("Return code = %\ n", send.retcode);
printf("Reason code = %\ n", send.reason);
printf("new pcep %\ n", send. newpcep);
printespec(& send. errorspecific));

di sabl el i nk (&di sabl e, comrhandl e, &gnane);
return;

}
(10)

/***************************************************************/

T Recei ve the O ear Request Response packet *rxxk |
/***************************************************************/
L Set atimer to receive a nessage --------- *x

expctid = OxFOF3;

settinmer(&expctid, "Rv dr Rqt", &dataq, &gnane, comrhandle);

if (expctid != OxFOF3)

{
di sabl el i nk (&di sabl e, comrhandl e, &gnane);
return;

}

[ Rk Rk ko ko Call QOLRECV to Receive the C ear Response *****/

[ *xxx Get pointers to the user spaces. kokk ok ok k

QUSPTRUS ( & nbuff, &buffer);

QUSPTRUS (& ndesc, &descriptor);

QCOLRECV (&(recv.retcode), &recv.reason), &(recv.ucep),\
&(recv.pcep), &(recv.operation), & recv.nundtaunits),\
&(recv.dataavail), &(recv.errorspecific), conmrhandle);

if ((recv.retcode !=10) || (recv.reason !=0))



printf("Recv clear response failed\n");
printf(“return code %\ n", recv.retcode);
printf("reason code %\ n", recv.reason);
printespec(&(send. errorspecific));

di sabl el i nk (&di sabl e, comrhandl e, &gnane);
return;

/* Interpret the Received Operation */
if (recv.operation != 0xB101)

printf("Recvd opr % instead of opr B101\n", recv.operation);
di sabl el i nk (&di sabl e, comrhandl e, &gnane);
return;

/***********************************************/

[*** Disable the link and end the program ****/

/***********************************************/

di sabl el i nk (&di sabl e, comrhandl e, &gnane);

printf("xx*xxx SOURCE conpl eted successfully FrE&EEE\p\n");
} /* End Main */

ER IR R I I I R R I I I R R R I I I I R R I I I I I R R R R I I I R R S I
/ /
/************** Start Subroutlne Sectlon **********************/
R IR R I I R S I I I R R S I I R R S I I I R R S S I I I I R S S I
/ /
EIR R I S I S R O I I S S R R I I I I R R I I I I R R I I I S S O I
/ /

/*************** Send a Packet Of Data ******************/
(11)

voi d senddata (sendparms *send,
char *buffer,
desc *descriptor,
char *conmmhandl e,
char *Iline,
int linesiz)

descriptor->length = |inesiz;
descriptor->nore = 0;
descriptor->qualified
descri ptor->i nterrupt
descriptor->dbit = 0;
strncpy (buffer, line, linesiz);
QOLSEND ( &(send->retcode), &(send->reason), &(send->errorspecific),)\
&( send- >newpcep), &(send->ucep), &(send->pcep), \
conmhandl e, &(send->operation), &(send->nundtael mts));
} /* End senddata Subroutine */
/*********************************************************/
[*xxxxxxxxxxx Routine to fill X 25 Format | Fhkkkkx kX XK [
voi d sndformat 1 (sendparns *send,
char *buffer,
char *rntdte,
char *commhandl e,
gl i ndparns *qgl i nd)

0;
0;

formatl *output = (formatl *) buffer;

regi ster int counter;

regi ster querydata *qd;

qd = (querydata *)&(qlind->userbuffer);

out put - >type = 2; /* SVC used */
out put - >l ogchani d = 0xO0;

out put - >sendpacksi ze gd- >x25dat a. def send,;
out put - >sendwi ndsi ze gd- >x25dat a. wi ndowsend,;
out put - >r ecvpacksi ze gd- >x25dat a. def recv;
out put - >r ecvwi ndsi ze = qd->x25dat a. wi ndowr ecv;
out put->dtelength = strlen(rntdte);

byt e(out put->dte, 16, rntdte, strlen(rntdte));
out put ->dbit = 0;

out put ->cug = O;



out put - >cugid = 0;

out put->reverse = 0

out put - >fast = 0;

out put - >facl ength = 0;

byte(output->facilities, 109, "", 0);

out put->cal |l ength = 1;

byt e( out put - >cal | ud, 128, "21", 2); /* Contains Renote PID */

out put ->m sc[0] = O; /* change to 0x80 for reset support */
output->msc[1l] =0
output->msc[2] =0
output->msc[3] =0

out put - >nmaxasnsi ze = 16383;

out put - >aut of | ow = 32;

QOLSEND ( &(send->retcode), &(send->reason), &(send->errorspecific),)\
&( send- >newpcep), &(send->ucep), &(send->pcep),\
conmhandl e, &(send->operation), &(send->nundtael mts));

} /* End sndformatl Subroutine */
/**********************************************************/
[rxrEFFxxxxEFx Routine to fill X 25 Format |1 FoRK KKKk Kk kK
voi d sndformat 2 (sendparns *send

char *buffer

char *comrhandl e)

format2 *output = (format2 *) buffer;

output->type =1

out put - >cause = ' FF';

out put - >di agnostic = 'FF';

out put - >f acl ength = 0;

byt e(output->facilities, 109, "", 0);

out put->length = 0;

byt e( out put - >userdata, 128, "", 0);

QOLSEND ( &(send->retcode), &(send->reason), &(send->errorspecific),\
&(send- >newpcep), &(send->ucep), &(send->pcep),\
conmhandl e, &(send->operation), &(send->nundtael mts));

} /* End sndformat2 Subroutine */

(12)

/********************************************/

/******** ROUtIne to dl Sable ***********/
voi d di sabl elink (di sabl eparns *di sabl e,
char *comrhandl e,
usrspace *qgnane)
{
unsi gned short expcti d;
gentry dataq;
di sabl e->vary = 1; /* Hard coded to be varied off */
QCOLDLI NK (&(di sabl e->retcode), &(disabl e->reason),\
conmhandl e, &(di sabl e->vary));
if ((disable->retcode != 0) && (disable->reason != 00))

{

printf ("Link % 10s did not disabled.\n", comhandle);
printf ("return code = %\ n", disable->retcode);
printf ("reason code = %\ n\n", disable->reason);

A Set a tiner to receive disable conplete nsg -------- *x
expctid = OxFOF1

settinmer(&expctid, "Disable", &dataq, gnanme, comrhandl e);

if (expctid != OxFOF1)

printf("Disable Iink did not conplete successfully");
return;

}
printf ("% 10s |ink disabled \n", comrhandl e);
/** close the files **/
fclose(fptr);
fcl ose(screen);



} /* End disablelink Subroutine */

/**************************************************************/

[ ** Routine to convert string to Hexadeci mal format *okokkkok
voi d byte (char *dest,

i nt dl ength,

char *source,

i nt slength)
{

regi ster int counter;

char hol der[2];

for (counter=0; counter<dl ength; count er ++)
dest [ count er] =0;

for (counter=slength-1; counter>=0;counter--)
if (isxdigit(source[counter]))

hol der [ 0] source[counter];
hol der[1] ="\ 0
if (counter 962 == 0)
dest[counter/2] += (char) hextoint(hol der)*16
el se dest[counter/2] += (char) hextoint(hol der);

}
} /* End byte Subroutine */

/******'k**********'k**********'k**********'k**********************l

[** Routine to display the ErrorSpecific output *RK KKK
voi d printespec(espec *errorspecific)
{

especout out parns;

sprintf(outparns. hwecode, "% 8X", errorspecific->hwecode);

sprintf(outparns.timnmestanp, "% 8X% 8X', errorspecific->tinestanphi,\
errorspecific->tinestanplo);

sprintf(outparns.elogid, "%8X', errorspecific->elogid);

if (errorspecific->flags & 0x40)

outparns.fail ="'Y";

el se outparns.fail = 'N'

if (errorspecific->flags & 0x20)
out parns. zerocodes = 'Y';

el se outparns. zerocodes = 'N;

if (errorspecific->flags & 0x10)
out parnms. gsysopr = 'Y';

el se outparns. gqsysopr = 'N

sprintf(outparns. cause, "% 2X", errorspecific->cause);
sprintf(outparns. diagnostic, "% 2X"', errorspecific->diagnostic);
sprintf(outparns.erroffset, "% 6d", errorspecific->erroroffset);
fwrite(&utparns, 1, sizeof(especout), screen);

fread("", 0, 0O, screen);
} /* End printespec Subroutine */
(13)

[k kS ok ok Set a tiner and dequeue next entry **x**x/
voi d settimer (unsigned short *expctid,
char *process,
gentry *dat aq,
usrspace *qgnane,
char *comrhandl e)
{
timerparnms tinmer;
di sabl epar s di sabl e;

int |ength;

char key[ 6];
tinmer.interval = 20000; /* Set timer for 20 seconds */
timer.establishcount = 1;
timer.keylength = 3; /[* Set key value */
strncpy(tiner. keyval ue, "SRC', 3);
timer.operation = 1; /* Set a timer */

QCOLTI MER (&(tinmer.retcode), &(tiner.reason), timer.handl eout,\
timer.handl ein, (char *)qgnane, &(timer.operation),\



&timer.interval), &(tinmer.establishcount),\
&(timer.keylength), timer.keyvalue, tiner.userdata);
if ((timer.retcode '=0) || (tiner.reason != 0))

printf("% timer failed while being set.\n", process);
printf("Return code %\ n", timer.retcode);
printf("Reason code %\ n\n", tiner.reason);

R Dequeue an entry -------- *x
strncpy(key, "SRC', 3);
length = 3;
dequeue (Il ength, key, dataq, gnane);
[*** Cancel timer ***/
if (datag->nmsgid != OxFOF4)
{

strncpy(timer. handl ein, timer.handl eout, 8);

timer.operation = 2; /* Set one tiner */

QOLTI MER (&(tinmer.retcode), &(tinmer.reason), tinmer.handleout,\
timer. handl ein, (char *)qgnane, &(timer.operation),\
&timer.interval), &(timer.establishcount),\
&(tinmer.keylength), tiner.keyvalue, tiner.userdata);

if ((timer.retcode '=0) || (tiner.reason != 0))

printf("% timer failed while being cancel ed\n", process);
printf("Return code %\ n", timer.retcode);
printf("Reason code %\ n\n", tiner.reason);

}
. _ .
if (datag->nmsgid != *expctid)

printf ("A %4X nessage |ID was received instead of % 4X\n",\
dat ag- >nsgi d, *expctid);

printf ("% conpletion nessage was not received\n", process);

*expctid = datag->nsgid

} /* End settinmer Subroutine */
/***************************************************************/
[ HHxx Kk Dequeues the Inconm ng Message and processes it ******/
voi d dequeue (int |ength

char *key,

gentry *dat aq,

usrspace *gnane)

char fldlen[3],
wai ttime[3],
keyl en[ 2],
senderi d[ 2],
*poi nter,
order[2];
regi ster int counter;
wai ttinme[ 0] 0;
wai ttinme[1] 0;
wai ttinme[ 2] 0x1D; /* Hard code a delay of infinite */

Ininooil Il

keyl en[0] = O;

keyl en[1] = Ox3F; /* Hard code a keylength of 3 */
senderi d[ 0] 0;

senderi d[ 1] OxOF

strncpy(order, "EQ', 2);

fflush(stdin);

pointer = (char *)dataq;

for (counter = 0; counter < 336; counter++)
poi nter[counter] = O;

strncpy (datag->type, " ", 1),

while ((strncnp(dataqg->type, "*USRDFN', 7) !=10) || (fldlen == 0))
QRCVDTAQ gnane- >nane, qgnane->library, fldlen, dataq, waittime,\

order, keylen, key, senderid,"");
} /* End dequeue Subroutine */



(14)

/************************************************************/

/[** x25lind: Retrieve X 25 line description information **/
void x25lind (qlindparms *qlind, char *|inenamne)
{
register int counter;

f or (count er =0; count er <256; count er ++)

gl i nd->user buf f er[ count er] =0;
glind->format = 0x01;
QOLQLIND (&(qglind->retcode), &(qglind->reason), &(qglind->nbytes),\
gl i nd->userbuffer, |inenane, &(qlind->format));

} /* End x25lind Subroutine */

/*******************************************************/

/** Getline: Read a record into line and return | ength *x
int getline (char *line, int max, FILE *fptr)

if (fgets(line, max, fptr) == NULL)
return O;
el se
return strlen(line);
} /* End getline Subroutine */

/******'k**********'k**********'k**********************l

Source application program listing references

The following reference numbers and explanations correspond to the reference numbers in the source application's program listing.

(1) Somegeneral C structure declarations used by both the source and target application programs.
(2) Function prototypes of the internal functions used in this program.

(3) Cadll theClibrary routines fopen() and signal() to open the source file and set up asignal handler to process 0S/400
exceptions, respectively. An example of an exception would be accessing adata areawith aNULL pointer. If an exception
situation is encountered, SIG_DFL, the default handler, will be called in order for the program to end.

(4) Call the QOLQLIND API to retrieve local configuration information from the i Series server line description about that will be
used for communications. Next, call the QOLELINK API to enable the line description using the line name and
communications handle passed as input parameters to this program.

(5) Cadlthe QOLTIMER API to time the completion of the enable link operation. If the timer expires before the enable-complete
entry is posted on the this program's data queue, then this program will end.

(6) Call the QOLSEND API with a X'BOOO' operation to establish a connection to the target application program.

(7) Monitor the source program's data queue for the call confirmation. The source program will be notified of the call
confirmation by call the QOLRECV API and receiving a X'BOO1' operation in the program's input buffer.

(8) Thisisthe main send loop for the source program. The data from the source file is placed one line at atimein the output
buffer and then the QOLSEND AP is called to send one data unit of the file to System B. This process repeats until the
contents of the entire file have been transmitted to the target application.

(9) Cadll the QOLSEND API with a X'B100' operation to clear the peer connection.

(10) The source program will check its data queue for a response to the clear packet sent to the target system. Once the response is
received, the program will clean up, call the QOLDLINK API to disable the link previously enabled, and end.

(11) Thefollowing C functionsillustrate the various user-defined communications support APIs.

(12) Thisprocedureillustrates acall to the QOLDLINK API. Note the vary option is set to vary off the associated i Series server
*USRDFN network device.

(13) The settimer() callsthe QOLTIMER API requesting timers for 20000 milliseconds, or twenty seconds. After setting atimer,
the settimer() will call the dequeue() to remove an entry from the program'’s data queue.

(14) Thex25lind() illustrates calling the QOLQLIND API.

Target Application on System B Listing

The target application waits for the source application to initiate the file transfer. The following list summarizes the actions of the
target application:



Callsthe QOLQLIND API to get local X.25 line information

Opensthe locdl file

Callsthe QOLELINK API to establish alink for communications

Callsthe QOLSETF API to activate an X.25 protocol 1D filter

Callsthe QOLRECV API to receive the X'B201' operation (incoming call)
Callsthe QOLSEND API with a X'B400' operation to accept the SV C connection
Receives the file from the target system using X'0001' operations

Callsthe QOLRECV API to receive the X'B301' (connection failure notification)
Call the QOLSEND API with 'B100' operation to locally close the SV C connection
Callsthe QOLDLINK API to disable the link

Callsthe QOLTIMER API to manage the reception of data queue entries

To create the program using ILE C, use the Create Bound C (CRTBNDC) command.

Explanations of the reference numbersin the listing can be found in Target application program listing references.

Pr ogram nane (TARGET)

Li brary nane : UDCS_APPLS
Source file . QCSRC

Li brary nane UDCS_APPLS
Sour ce nmenber nane TARGET

Text Descri pti on
Qut put . .
Conpi | er 0pt| ons

Target Application Exanple

* NONE

*SOURCE * NOXREF * NOSHOWJSR

* NOSHOABYS * NOSHOWSKP * NOEXPMAC
*NOAGR * NOPPONLY * NODEBUG

*GEN *NOSECLVL *PRINT *LOGVEG

* USRI NCPATH

Checkout Options * NOAGR
Optim zation * NONE
Inline Options:

I nliner *OFF

Mode . . . * NOAUTO

Threshol d . 250

Limt . . 2000
Debuggi ng V| ew * NONE
Defi ne Names * NONE
Language Level * SOURCE
Sour ce Margi ns:

Left margin . 1

Ri ght margin 32754
Sequence col umms:

Left colum . * NONE

Ri ght col um .
Message fl agging | evel 0
Conpi | er nmessages:

Message limt . * NOVAX

Message limt severi ty 30
Repl ace Program Obj ect *YES
User Profile . * USER
Aut hority . * LI BCRTAUT
Tar get Rel ease * CURRENT
System i ncl udes . *YES



/*******************************************************************/

/**
/**
/**
/**
/**
/**
/**
/**
/**
/**
/**
/**
/**
/**
/**
/**
/**
/**
/**
/**
/**
/**
/**
/**
/**
/**
/**
/**
/**
/**
/**
/**
/**
/**
/**
/**
/**
/**
/**
/**
/**
/**
/**
/**
/**
/**
/**
/**
/**
/**
/**
/**
/**
/**
/**
/**
/**
/**
/**
/**

Pr ogram

Narme: Target Application Program Exanpl e

Functi on:
This is the target application program exanple that uses
X. 25 services provided by the user-defined conmuni cations

support to receive a sinple file fromthe source application

program running on System A This program performns the
foll ow ng:
01. Open the target file naned OUTFILE
02. Call QOLQIND to obtain local line information
03. Enable a link
04. Set a Filter on the enabled I|ink
05. Receive a 'B101' X operation (incoming call).
06. Send a 'B400' X operation (accept call).
07. Receive '0001' X operation(s) (incomng data) from
the source application programand wite it to the
file opened in step 1).
08. Receive a 'B301' X operation (clear call indication).
09. Send a 'B100' X operation to respond locally to the
clearing of the connection.
10. Disable the link enabled in step 3).

A data queue will

of this

be actively used to nanage the operation
program Data queue support will be used to nonitor

for the conpletion of the enable and di sable routines, as

well as tiner expirations and incomng data. Tinmers are
used to ensure that there will never be an infinite wait on
the data queue. |If a timer expires, the link enabled wll
be di sabled and the programwi || stop

| nput s:

The program expects the follow ng input paraneters
Li ne Nane: This is the nane of the |ine descri
that will be used to call the QOLELI NK API.

The line nust be an X. 25 line with
one SVC of type *SVCBOTH or *SVCI N

CommHandl e: This is the logical nane that wll

to identify the link enabl ed.

ption

at | east

be used

Renot e DTE Address: The is the Local Network Address

Cut put s:

Current status of the file transfer wll

of system A

running this program If an error should occur, then

nessage will

If the program conpl

successfully, a "successful conpletion" nmessage will

post ed.

Language:

ILE C for OS/400

be provi ded when

a

be di spl ayed indicating where the error occurred
and the programwi || end.

etes
be

APl's used: QOLELINK, QUSPTRUS, QCLRECV, QOLSEND, QOLDLI NK

QRCVDTAQ, QOLTI MER

**/
**/
**/
**/
**/
**/
**/
**/
**/
**/
**/
**/
**/
**/
**/
**/
**/
**/
**/
**/
**/
**/
**/
**/
**/
**/
**/
**/
**/
**/
**/
**/
**/
**/
**/
**/
**/
**/
**/
**/
**/
**/
**/
**/
**/
**/
**/
**/
**/
**/
**/
**/
**/
**/
**/
**/
**/
**/
**/
**/

/*******************************************************************l

/*******************************************************************l

/*******************************************************************/

/******'k**********'k**********'k**************************************/

#i ncl ude "header"



#i ncl ude "typedef"

#i ncl ude "hexconv"

voi d senddat a(sendparns *a, char *b, desc *c, char *d, char *e, int f);
voi d sndformat 1(sendparnms *a, char *b, char *c, char *d, qglindparns *e);
voi d sndformat2 (sendparns *a, char *b, char *c);

void setfilters (hdrparnms *a);

void byte (char *a, int b, char *c, int d);

voi d printespec (espec *a);

voi d settiner(unsigned short *a,char *b,qgentry *c, usrspace *d, char *e);
voi d dequeue (int a, char *b, gentry *c, usrspace *d);

voi d putdata (char *a, int b, FILE *c)

voi d x25lind (qglindparnms *a, char *b);

voi d di sabl elink (di sabl eparns *a, char *b, usrspace *c);

voi d handl er (di sabl eparns a, usrspace *b);

voi d _CGet ExcDat a(_I| NTRPT_Hndl r _Parns_T *parns);

/**********************************************************/

/*************** Start |VB.II’I Program *******************/
/**********************************************************/

main (int argc, char *argv[])

/************ Varlable DEC|aI’a'[I0nS *******************/
usrspace inbuff, /* Input Data Buffer */
i ndesc, /* Input Buffer Descriptor */
out buf f, /* Qutput Data Buffer */
out desc, /* Qutput Buffer Descriptor */
gnane; /* Data Queue */
int |ength, /* Data Queue key length */
inc, i, j; /* counters */
unsi gned short expcti d; /* Message ID that is expected */
char comrhandl e[ 10], /* Command Line Paranmeter */
rntdte[ 17], /* Renote DTE Address */
*puf f er, /* Pointer to buffer */
key[ 256] ; /* Data Queue key identifier */
desc *descriptor; /* Pointer to buffer descriptor */

[** definitions for APl functions **/
enabl epar ns enabl g;
di sabl epar s di sabl e;
sendpar ms send;
recvparns recv;
setfparnms setf;
timerparnms tiner
gl i ndparns qglind
gentry dataq;
hdr parns *header

[***xxxx  Annndddddd. ... they're off!! Rk k ok ok kx|
(1)
[***--- (Cpen the file to put the received data. ----xx)

if ((fptr = fopen("UDCS APPLS/ QUTFILE))", "w')) == NULL)
{

printf("Unable to open target output file in UDCS_APPLS LIB.\n");
printf("The Programwas term nated.\n\n");
return;

[***---  (Open the display file for error handling. ----kx)
if ((screen = fopen("ERRORSPEC', "ab+ type = record")) == NULL)

printf("Unable to open display file.\n");
printf("The Programwas term nated.\n\n");
return,

}
[***---  Set the Exception Handl er ----kx)

si gnal ( SI GALL, SI G DFL);
/[** Clear the conmand |ine paraneters **/

strncpy(enabl e. | i nenane, , 10); /* Clear linename */



strncpy(comhandl e, " ", 10); /* d ear Comrhandle */
strncpy(rntdte, " ", 17); /* O ear Renote DTE */
/** Receive conmand |ine Parameters **/

strncpy(enabl e.linenane, argv[1l], strlen(argv[1]));
strncpy(comhandl e, argv[2], strlen(argv[2]));

strncpy(rntdte, argv[3], strlen(argv[3]));

rmdte[strlen(argv[3])] = "\0'

[ ** Initialize the user spaces **/

strncpy(inbuff.library, "UDCS_APPLS', 10); /* Input Buffer */
strncpy(inbuff.nane, "TARGETIBUF', 10);

strncpy(indesc.library, "UDCS _APPLS', 10); /* Input B Desc */

strncpy(indesc. nane, "TARGETIDSC', 10);

strncpy(outbuff.library, "UDCS_APPLS', 10); /* Qutput Buffer*/
strncpy(out buff. nane, "TARGETOBUF', 10);

strncpy(outdesc.library, "UDCS_APPLS', 10); /* Qutput B Desc */
strncpy(outdesc. nane, "TARGETODSC', 10);

strncpy(qgnane. | i brary, "UDCS_APPLS', 10); /* Data queue */
strncpy(qgnane. nane, "X25DTAQ ", 10);

[ R rEk retrieve the Iine description information ******/
x25l'ind (&qlind, enable.linenane);

if ((glind.retcode '=10) || (qlind.reason != 0))

printf("Query line description failed.\n");
printf("Return code = %d\n", qglind.retcode);
printf("Reason code = %\ n\n", glind.reason);
return;

}
[ REEEK Hard Code the QOLELINK Input Paraneters *****x/
enabl e. maxdt ax25 = 512;
enabl e. keyl ength = 3;
strncpy(enabl e. keyval ue, "RCV', 3);
(2)

R Enable the link ----------- *x

QCOLELI NK (&(enabl e.retcode), &(enable.reason), &(enable.tdusize),\
&( enabl e. nununi ts), &(enabl e. maxdtal an), &(enabl e. maxdt ax25),\
(char *) & nbuff, (char *)& ndesc, (char *)&outbuff,\
(char *) &outdesc, &(enable. keyl ength), enabl e. keyval ue, \
(char *)&qgnane, enabl e.linenane, comhandl e);

if ((enable.retcode '=0) || (enable.reason != 0))

{

printf("Line % 10s wi th Conmhandl e % 10s was NOT ENABLED.\n",\
enabl e. | i nenane, comrhandl e);

printf("Return code = %d\n", enabl e.retcode);

printf("Reason code = %\ n\n", enable.reason);

return;

(3)

L Set a timer for Enable link -------- *x
expctid = OxFOFO;

settiner(&expctid, "Enable", &dataq, &gnane, comrhandl e);
if (expctid != OxFOFO)

{
di sabl el i nk (&di sabl e, comrhandl e, &gnane);
return;

/*************************************************************/

[**x*x**x____ Set a Filter for the Link -------- kX F KKk xK [
/*************************************************************/
(4)

QUSPTRUS( &out buf f, &header); /* get the output buffer pointer */
header - >function = 1; add a filter */

header->type = 0; X.25 PID only */

header - >nunber set 1 filter */

header - >l engt h X.25 filter length */

1
16;

* X kX



setfilters(header); /* Fill inthe filter format */

[rr*xxxx__ .. Set the filter for the Link -------- Fokk ok kkoxk |

QOLSETF (&(setf.retcode), &(setf.reason), &(setf.erroffset),\
conmhandl e) ;

if ((setf.retcode !=10) || (setf.reason !=0))

{

printf("Set Filters Return Code = % 2d\n", setf.retcode);
printf("Set Filters Reason Codes % 4d\ n", setf.reason);
printf("Set Filters Error Ofset % 4d\ n", setf.erroffset);
return;

/*************************************************************/

[**** Receive the incom ng call packet and accept the call **/

/*************************************************************/

e Set a timer to receive data -------- *x
expctid = OxFOF3;
settinmer(&expctid, "Inc Call ", &dataq, &gnane, comhandl e);

if (expctid != OxFOF3)

{
di sabl el i nk (&di sabl e, comrhandl e, &gnane);

return;
}
(5)
[*Frrxxxxxxx  Receive the Incom ng Data FHREIEFIE TR

QUSPTRUS ( & nbuff, &buffer)

QUSPTRUS ( & ndesc, &descriptor)

QOLRECV (&(recv.retcode), &(recv.reason), &recv.ucep),\
&(recv.pcep), &(recv.operation), & recv.numdtaunits),\
&(recv.dataavail), &(recv.errorspecific), conmmhandl e);

if ((recv.retcode !'=0) || (recv.reason != 0))

printf("Recv incom ng call packet failed\n");
printf("return code %\ n", recv.retcode);
printf("reason code %\ n", recv.reason);
printespec(&(send. errorspecific));

di sabl el i nk (&di sabl e, comrhandl e, &gnane);
return;

[*** | nterpret the Received Qperation ***/
if (recv.operation != 0xB201)

printf("Recvd operation % instead of B201", recv.operation);
di sabl el i nk (&di sabl e, comrhandl e, &gnane);
return; [**** End the program ***/
}
(6)

/******************************************************************/

/** Send a response to accept the call and establish a connection */
/******************************************************************/
[ Hxxx Get pointers to the user spaces. kok ok ok ok k f
QUSPTRUS( &out buf f, &buffer);

QUSPTRUS( &out desc, &descriptor);

/******* Set up Send Packet *********/

send. ucep = 62; /* set UCEP to be 62 */

send. pcep = recv. pcep; /* get the PCEP nunber */

send. operati on = 0xB400; /* send a call request response*/
send. nundt ael mts = 1, /* send one data unit */

[**aoe - Send the packet — ---------------- *xf

sndformat 1 (&send, buffer, rntdte, comrhandl e, &qlind);

if ((send.retcode !=0) || (send.reason != 0))

{

printf("Data NOT sent for conmhandl e % 9s\n", comrhandl e);
printf("Return code = %\ n", send.retcode);

printf("Reason code = %\ n", send.reason);

printf("new pcep %\ n\n", send. newpcep);



printespec(&(send. errorspecific));
di sabl el i nk (&di sabl e, comrhandl e, &gnane);
return;

}
printf("An X 25 SVC connection was conpl eted\n\n");
(7

/**********************************************************/

/**** Receive |nconing Eata *************************/
/**********************************************************/
e Set a timer to receive data -------- *xf

expctid = OxFOF3;

settinmer(&expctid, "Inc Data ", &dataq, &gnane, comhandl e);
if (expctid != OxFOF3)

{
di sabl el i nk (&di sabl e, comrhandl e, &gnane);
return,

[***x*xx___  Receive the I ncom ng Data TR

/[** Get pointer to user space **/

QUSPTRUS (& nbuff, &buffer);

QUSPTRUS (& ndesc, &descriptor);

/** Receive the data **/

QOLRECV (&(recv.retcode), &(recv.reason), &(recv.ucep),\
&(recv.pcep), &(recv.operation), & recv.nundtaunits),\
& recv.dataavail), &(recv.errorspecific), comrhandl e);

if ((recv.retcode !=10) || (recv.reason != 0))

printf("Recv op for first data unit failed\n");
printf("return code %\ n", recv.retcode);
printf("reason code %\ n", recv.reason);
printespec(&(send. errorspecific));

di sabl el i nk (&di sabl e, comrhandl e, &gnane);
return;

}
(8)

/**************************************************************/

[ HFx xSk K Start a loop toread in all the inconmi ng data *oxk
/**************************************************************/
i = 1;

while (recv.operati on == 0x0001)

{
printf("% Data Recvd {% 4x}.\n\n", i++ recv.operation);
[** Store all the data units in the file **/
for (j =1; j <=recv.nundtaunits; j++) {
putdata (buffer + (j - 1)*enable.tdusize,\
descriptor->length, fptr);
descriptor = (desc *)((char *)descriptor + sizeof(desc));
} /* for */
L Set a timer to wait for nmore data ------- *x
if (recv.dataavail == 0)

{

[** Set timer **/

expctid = OxFOF3;

settiner(&expctid, "W Inc Dta", &dataq, &gname, conmhandl e);
if (expctid !'= OXFOF3)

{
di sabl el i nk (&di sabl e, conmhandl e, &gnane);
return;

}

[** Get pointer to user space **/
QUSPTRUS (& nbuff, &buffer);
QUSPTRUS (& ndesc, &descriptor);



/** Receive the data **/

QCOLRECV (&(recv.retcode), &recv.reason), &recv.ucep),\
&(recv. pcep), &(recv.operation), & recv.nundtaunits),\
&(recv. dataavail), &(recv.errorspecific), conmhandle);

} /** End Receive data while |oop *okk ok ok ok f

/****************************************************/

[*xrx*xxxxkxx Raceive the Clear indication *****x*xx%x/
/****************************************************/

if ((recv.retcode !=83) || (recv.reason != 4002))

printf("Recv opr for clear request failed\n");
printf("return code %\ n", recv.retcode);
printf("reason code %\ n", recv.reason);
printespec(&(send. errorspecific));

di sabl el i nk (&di sabl e, comrhandl e, &gnane);
return,

/* Interpret the Received Operation */
if (recv.operation != 0xB301)

printf("Recvd operation % instead of B301", recv.operation);
di sabl el i nk (&di sabl e, comrhandl e, &gnane);
return; [**** end the program ***/

}
(10)

/****************************************************************/

[*rxxxxxxixx Send | ocal response to clear indication *****x*xkxx]
/****************************************************************/
[ *xxE Get pointers to the user spaces. koK ok k ok k
QUSPTRUS( &out buf f, &buffer)

QUSPTRUS( &out desc, &descriptor);

/******* Set up the packet ****************/

send. operati on = 0xB100; /* send a clear request packet */
send. nundt ael mts = 1; /* send one data unit */

A Send the packet — ---------------- *x

sndf ormat 2 (&send, buffer, comrhandl e);
if ((send.retcode != 0) && (send.reason != 0))

printf("Response not sent for clear connection\n");
printf("Return code = %\ n", send.retcode);
printf("Reason code = %\ n", send.reason);
printf("new pcep %\ n\n", send. newpcep);
printespec(&(send. errorspecific));

di sabl el i nk (&di sabl e, comrhandl e, &gnane);

return;

/******************************************************/

[*xrx*xxxkkxx Receive the Clear Confirmation *x**xxkkxx/
/******************************************************/

A Set a tiner to receive data -------- *x

expctid = OxFOF3;

settinmer(&expctid, "Cr OCnfrni, &dataq, &gnane, comhandl e);
if (expctid != OxFOF3)

{
di sabl el i nk (&di sabl e, comrhandl e, &gnane);
return,

if ((recv.retcode !=00) || (recv.reason != 0000))
printf("Recv failed for clear confirmation\n");

printf("return code %\ n", recv.retcode);
printf("reason code %\ n", recv.reason);



printespec(&(send. errorspecific));

di sabl el i nk (&di sabl e, comrhandl e, &gnane);
return;
/* Interpret the Received Operation */
if (recv.operation != 0xB101)
printf("Recvd opr % instead of opr B301\n", recv.operation);
di sabl el i nk (&di sabl e, comrhandl e, &gnane);
return;
}

(11)

/****************************************/

di sable the link and end program
/****************************************/
di sabl el i nk (&di sabl e, comrhandl e, &gnane);
printf (" TARCGET application conpleted CKI\n\n");
} /* End Main */
/*****************************************************************/

[FrRr*xFxExAXXAXKE Gt grt Subroutine Section
/******-k**********'k**********'k**********-k*************************/

/** **/

**********************/

/******'k**********'k**********'k**********'k*************************/

Routine to fill X 25 Format |
voi d sndformat 1 (sendparnms *send,

char *buffer,

char *rmdte,

char *comrhandl e,

gl i ndparns *qgl i nd)

/************ ***********/

formatl *output = (formatl *) buffer;

regi ster int counter;

regi ster querydata *qd;

gd = (querydata *)&(qlind->userbuffer);

out put - >type = 0; /* not used
out put - >l ogchani d = 0xO0;

*/

out put - >sendpacksi ze
out put - >sendwi ndsi ze
out put - >r ecvpacksi ze

gd- >x25dat a. def send,;
gd- >x25dat a. wi ndowsend,;
gd- >x25dat a. defrecv;

out put - >recvwi ndsi ze gd- >x25dat a. wi ndowr ecv;

out put ->dtelength = strlen(rntdte); /* not used */
byt e(out put->dte, 16, rntdte, strien(rntdte)); /* not used */
out put->dbit =0

out put - >cug = O; /* not used */
out put - >cugid = 0; /* not used */
out put - >reverse = 0; /* not used */
out put - >fast = 0; /* not used */
out put - >facl ength = 0;

byte(output->facilities,
out put ->cal |  ength = 0;
byt e( out put - >cal | ud, 128, "00", 2);
out put - >mi sc[ 0] ;
out put - >m sc[ 1]
out put - >mi sc[ 2]
out put - >m sc[ 3] ;
out put - >nmaxasnsi ze = 16383;
out put - >aut of | ow = 32;
QCOLSEND ( &(send->retcode), &(send->reason), &(send->errorspecific),)\
&( send- >newpcep), &(send->ucep), &(send->pcep),\
conmhandl e, &(send->operation), &(send->nundtael mts));
} /* End sndformatl Subroutine */
/*****************************************************************/
Routine to fill X 25 Format |1
voi d sndformat 2 (sendparns *send,
char *buffer,
char *conmhandl e)

109, ""*, 0);

I
cooo

/************ ***********/



format2 *output = (format2 *) buffer;

out put->type =1

out put - >cause = 'FF';

out put - >di agnostic = 'FF';

out put - >facl ength = 0;

byte(output->facilities, 109, "", 0);

out put->length = 0;

byt e( out put - >userdata, 128, "", 0);

QCOLSEND ( &(send->retcode), &(send->reason), &(send->errorspecific),)\
&( send- >newpcep), &(send->ucep), &(send->pcep),\
conmhandl e, &(send->operation), &(send->nundtael mts));

} /* End sndformat2 Subroutine */

/********************************************************************/

/************** F||| |n the Buffer for the Fl|tel‘ ****************/
void setfilters (hdrparnms *header)
{

x25filter *filters;
filters = (x25filter *)header->filters
filters[O].pidlength = 1;

filters[0].pid = 0x21, /* set the protocol ID */
filters[O].dtelength = O; /* no DTE used in filter */
byte(filters[0].dte, 12, "", 0);

filters[O].flags = 0xO0

filters[0].flags += 0x80; /* Set Reverse Charging to no */
filters[0].flags += 0x40; /* Set Fast Select to no */

} [I* End setfilters Subroutine */
/********************************************/
/******** ROU'[Ine to d| Sable ***********/
voi d di sabl el i nk (di sabl eparns *di sabl e,

char *conmmhandl e,

usrspace *gnane)

gentry dataq;

unsi gned short expcti d;

di sabl e->vary = 1; /* Hard code device to vary off */

[** Call disable link **/

QOLDLI NK ( &(di sabl e->retcode), &(disabl e->reason),\
conmhandl e, &(di sabl e->vary));

if ((disable->retcode != 0) && (disable->reason != 00))

{

printf ("Link % 10s did not disabled.\n", comhandle);
printf ("return code = %\ n", disable->retcode);
printf ("reason code = %\ n\n", disable->reason);

}
el se
printf ("% 10s |ink disabled \n", comrhandl e);
A Set a tiner to receive nessage -------- *x
expctid = OxFOF1
settiner(&expctid, "Disable ", &dataq, gnanme, comrhandl e);

if (expctid !'= OxFOF1)

printf("Disable Iink did not conplete successfully");
return;

[** close the files **/
fclose(fptr);
fcl ose(screen);

} /* End disablelink Subroutine */

/**************************************************************/

[ ** Routine to convert string to Hexadeci mal format *okokk kx|
void byte (char *dest,

i nt dl ength,

char *source,

i nt slength)
{

regi ster int counter;



char hol der[ 2];

for (counter=0; counter<dl engt h; count er ++)
dest [ count er] =0;

for (counter=slength-1;counter>=0;counter--)
i f isxdigit(source[counter])

hol der [ 0] =source[ counter];
hol der[ 1] ="\ 0
if (counter %2 == 0)
dest[counter/2] += (char) hextoint(hol der)*16
el se dest[counter/2] += (char) hextoint(hol der);

}
} /* End byte Subroutine */

/**************************************************************/

[ ** Routine to display the ErrorSpecific output *oxokk kx|
/******************************~k**~k*~k**************************/
voi d printespec(espec *errorspecific)

{

especout out par ns;

sprintf (outparns. hwecode, "% 8X", errorspecific->hwecode);

sprintf(outparns.timestanp, "% 8X% 8X', errorspecific->tinestanphi,\
errorspecific->timestanpl o);

sprintf(outparns. elogid, "%8X', errorspecific->elogid);

if (errorspecific->flags & 0x40)

outparns.fail ="'Y

el se outparnms.fail = 'N;

if (errorspecific->flags & 0x20)
out parns. zerocodes = 'Y';

el se outparms. zerocodes = "N ;

if (errorspecific->flags & 0x10)
out par ms. gsysopr = "'Y';

el se outparns. gqsysopr = 'N

sprintf(outparns. cause, "% 2X", errorspecific->cause);
sprintf(outparns. diagnostic, "% 2X"', errorspecific->diagnostic);
sprintf(outparns.erroffset, "% 6d", errorspecific->erroroffset);
fwrite(&utparns, 1, sizeof(especout), screen);
fread("", 0, O, screen);
} /* End printespec Subroutine */
/***************************************************************/
[ HHxx Kk Dequeues the Incom ng Message and processes it ***x**/
voi d dequeue (int |ength
char *key,
gentry *dat aq,
usrspace *gnane)

char fldlen[3],
wai ttime[3],
keyl en[ 2],
senderi d[ 2],
*poi nter,
order[2];
regi ster int counter;
wai ttinme[ 0] 0;
wai ttinme[1] 0;
wai ttinme[ 2] 0x1D; /* Hard code a delay of infinite */

Ininooil Il

keyl en[0] = O;

keylen[1] = Ox3F; [/* Hard code a keylength of 3 */
senderi d[ 0] 0;

senderi d[ 1] OxOF

strncpy(order, "EQ', 2);

/* Clear the data structures **/

fflush(stdin);

pointer = (char *)datagq;

for (counter = 0; counter < 336; counter++)
poi nter[counter] = O;

strncpy (datag->type, v 1)



while ((strncnp(dataqg->type, "*USRDFN', 7) !=0) || (fldlen == 0))
QRCVDTAQ gnane- >nane, gnane->library, fldlen, dataq, waittine,\
order, keylen, key, senderid,"");
} /* End dequeue Subroutine */
/**********************************************************/
[ Kk kS k ok ok Set a tiner and dequeue next entry **x**x/
voi d settimer (unsigned short *expctid,
char *process,
gentry *dat aq,
usrspace *qgnane,
char *comrhandl e)
{
timerparnms tinmer;
di sabl epar s di sabl e;

int |ength;

char key[ 6];
tinmer.interval = 20000; /* set timer for 20 seconds */
timer.establishcount = 1; /* set establish count to 1 */
timer.keylength = 3; /* key value */
strncpy(tiner. keyval ue, "TGI", 3); /* set key value /
timer.operation = 1; /* set atimer */

/* Call QOLTIMER */

QOLTI MER (&(tinmer.retcode), &(tiner.reason), tinmer.handleout,\
timer. handl ein, (char *)qgnane, &(timer.operation),\
&timer.interval), &(tiner.establishcount),\
&(timer.keylength), timer.keyvalue, tiner.userdata);

if ((timer.retcode !'=0) || (tiner.reason != 0))

{

printf("% timer failed while being set.\n", process);
printf("Return code = %d\n", tinmer.retcode);
printf("Reason code = %d\n\n", tiner.reason);

[** oo Dequeue an entry -------- **
strncpy(key, "TGI", 3);

Il ength = 3;

dequeue (Il ength, key, dataq, gnane);
[rEF Cancel timer  ----- *rx |

if (dataqg->msgid != OxFOF4)

strncpy(timer. handl ein, tiner.handl eout, 8);

timer.operation = 2; /* Cancel one tiner */

QOLTI MER (&(timer.retcode), &(tiner.reason), tinmer.handl eout,\
timer.handl ein, (char *)gnane, &(tinmer.operation),\
&timer.interval), &(tinmer.establishcount),\
&(timer.keylength), timer.keyvalue, tiner.userdata);

if ((timer.retcode '=0) || (tiner.reason != 0))

printf("% timer failed while being cancel ed\n", process);
printf("Return code = %d\n", tinmer.retcode);
printf("Reason code = %d\n\n", tiner.reason);

}
o _ _
if (datag->nsgid != *expctid)

printf ("A %4X nessage | D was received instead of % 4X\n",\
dat ag- >nsgi d, *expctid);

printf ("% conpletion message was not received\n", process);

*expctid = dat aqg- >nsgi d;

} /* End settimer Subroutine */
/************************************************************/
/** x25lind: Read a record into buf and return length *x
void x25lind (qglindparnms *qlind, char *Iinename)
{
register int counter;
f or (count er =0; count er <256; count er ++)
gl i nd->user buf fer[ counter] =0;



glind->format = 0x01;
QOLQLIND (&(qglind->retcode), &(qlind->reason), &(qlind->nbytes),\

gl i nd->userbuffer, linenane, &(qlind->format));

} /* End x25lind Subroutine */

/************************************************************/

/**

putdata: Read a record into buf and return length *x

voi d putdata (char *buf,

{

int

int dtalen,
FILE *fptr)

for (i =0; i < dtalen; i++)

fwite(buf + i, 1, 1, fptr);

} /* End putdata Subroutine */

Target application program listing references

The following reference numbers and explanations correspond to the reference numbers in the target application's program listing.

)

@
(©)
4
©®)

(6)
)
®)
)
(10)

(11)

Call the C library routines fopen() and signal() to open the target file and set up a signal handler to process OS/400
exceptions, respectively. If an exception situation is encountered, the handler() will be called to perform clean-up in order for
the program to end.

Call the QOLELINK API to enable the line description using the line name and communications handle passed as input
parameters to this program.

Call the QOLTIMER API to time the completion of the enable link operation. If the timer expires before the enable-complete
message is posted on the this program's data queue, then this program will end.

Call the QUSPTRUS API to obtain a pointer to the beginning of the output buffer user space. The output buffer will be used
to construct afilter list for the call to the QOLSETF API.

Call the QOLRECV API to receive inbound data after reading an incoming data message that was posted on the program's
data queue by the user-defined communications support. Since these programs are operating using the communications
services of X.25, the first data unit the target program should see is a X'B201' operation signalling an incoming call was
received.

Call the QOLSEND API with a X'B400' operation to accept the incoming X.25 call. A connection is now established between
the source and target application programs.

The target program will now set atimer by calling the QOLTIMER API and wait for incoming data. If the timer expires
before any incoming datais received, then this program will call the QOLDLINK API, and end.

Thisisthe main receive loop for the target program. When data is received from the source program, it will be written to the
target file opened during the initialization of this program. The loop will process until a message other than incoming-data
entry isread from the program's data queue.

Call the QOLSEND API with a X'B001' operation to locally close the connection.

Receives a X'B101' operation from the user-defined communications support. Thisisalocal confirmation of X'B100'
operation.

Call the QOLDLINK API to disable the link previously enabled and end.

Includesfor Sourceand Target Programs

The following three includes are used by both the preceding source and target programs. They are not in an OS/400 library.

/*******************************************************************/

/*******************************************************************/

/* I nclude Narme: Header */
/* */
/* */
/* Functi on: */
/* Type define and declare the structures used to interface */
/* to the user-defined comunications APlIs. These structures */
/* are used by both the source and target application. */
/* */
/* */
/* LANGUAGE: |LE C for Os/400 */

/*



/* APl's USED: QOLDLINK, QOLELINK, QOLSEND, QOLRECV, QOLSETF, x|
] * QOLTI MER, QUSPTRUS, QRCVDTAQ QCLRDTAQ QOLQLIND  */
] * x|
/*******************************************************************/

/*******************************************************************/

FI LE *screen;
FILE *rptr;
FILE *fptr;

#i ncl ude <qol dl i nk. h>
#i ncl ude <qol el i nk. h>
#i ncl ude <qol send. h>
#i ncl ude <qol recv. h>
#i ncl ude <qol setf. h>
#i ncl ude <qol ti mer. h>
#i ncl ude <qusptrus. h>
#i ncl ude <qgrcvdtag. h>
#i ncl ude <qgcl rdtag. h>
#i ncl ude <qol gli nd. h>

/************ Typedef DEC|aI’a'[I0nS *******************/
typedef struct usrspace
char nane[ 10];

char library[10];
} usrspace;

typedef struct enabl eparns /* Enabl e paranmeters */
{

i nt retcode, /* CQutput */

reason, /[* CQutput */

t dusi ze, /* CQutput */

nunmuni t s, /* CQutput */

maxdt al an, /[* CQutput */

maxdt ax25, /* 1nput */

keyl engt h; /* 1nput */
char keyval ue[ 256] , /* lnput */
I'i nename[ 10] ; /* lnput */

} enabl epar ns;

typedef struct disabl eparns /* Disable paranmeters */
int retcode, /* Qutput */
reason; /* Qutput */
char vary; /* lnput */
} di sabl epar nrs;
typedef struct setfparns /* Set Filters paraneters */
{
i nt retcode, /[* Qutput */
reason, /* Qutput */
errof fset; /* Qutput */

} setfparnms;

typedef _Packed struct hdrparns /* Filter header */
{
char function;
char type
unsi gned short nunber;
unsi gned short |ength
char filters[1];
} hdrparns;

typedef _Packed struct x25filter /* X 25 filter */
{



char
char
char

pi dl engt h;

pi d;

dt el engt h;
char dte[12];
char fl ags;

} x25filter;

t ypedef struct sendparns
{
espec errorspecific;
int retcode,
reason,
newpcep,
ucep,
pcep,
nundt ael mt s;
unsi gned short operation;
} sendpar nrs;

typedef struct
{
espec errorspecific;
i nt retcode,
reason,
newpcep,
ucep,
pcep,
nundt auni t's;
char dat aavail
unsi gned short operation;
} recvpar irs;

recvpar s

typedef struct tinerparnms

{
int retcode,
reason,
i nt erval
est abl i shcount,
keyl engt h;
handl eout [ 8],
handl ei n[ 8],
operati on,
keyval ue[ 256] ,
user dat a[ 60] ;
} tinerparns;

char

t ypedef
{
char
char
char
char
char
char
char

struct especout

hwecodel 8] ;
ti mestanp[ 16] ;
el ogi d[ 8] ;
fail;
zer ocodes;
gsysopr;
cause[ 2] ;
char di agnostic[2];
char erroffset[6];
} especout;

typedef struct glindparns
{
int retcode,
reason,
nbyt es;
char userbuffer[256];
char format;

/*

/~k
/~k

/*
/* Qut put
/* Qut put
/* Qutput
/* Qutput
/* 1nput
/* 1nput
/* 1nput
/* 1 nput
/*
/* Qutput
/* Qutput
/* Qutput
/* CQutput
/* CQutput
/* CQutput
/* CQutput
/* CQutput
/* CQutput
[*  Tiner
/* Qutput
/* Qutput
/* 1nput
/* 1nput
/* 1nput
Qut put  */
I nput */
/* 1nput
I nput  */
I nput */
/*
/* Qutput
/* Qutput
/* Qutput

Send paraneters */

*/
*/
*/
*/
*/
*/
*/
*/

Recei ve paraneters */

*/
*/
*/
*/
*/
*/
*/
*/
*/

paraneters */

*/

*/
*/
*/

*/

*/

Query line paraneters

*/
*/
*/

*/



} gl indparns;
typedef _Packed uni on content /* Queue support paraneters */
_Packed struct other

char comrhandl e[ 10] ;
char reserved[58];
} other;
_Packed struct enable

{
char commrhandl e[ 10] ;
char st at us;
char reserved[57];
} enabl e;
_Packed struct tiner

char timerhandl e[ 8];
char userdatal 60];
} tiner;
} content;

typedef _Packed struct gentry /* Queue paraneters */
{
char type[10];
unsi gned short nsgid;
cont ent nessage
char key[ 256];

} gentry;

The following typedef include has new type declarations used by both source and target programs.

/*******************************************************************l
/*******************************************************************l

/* Include Nane: Typedef */
/* */
/* Function: */
/* Define the buffer spaces used to pass the data to the */
/* APl s. */
/* */
/* */
/* LANGUAGE: |ILE C for QS/400 */
/* */

/*******************************************************************l
/*******************************************************************/

/ *These definitions and C library #include files are either global, or
are used by multiple nodules in the Qpen FM APl driver.*/

#i ncl ude <stdi o. h>
#i ncl ude <stdlib. h>
#i ncl ude <signal . h>
#i ncl ude <xxcvt. h>
#i ncl ude <string. h>
#i ncl ude <ctype. h>
#i ncl ude <recio. h>

typedef struct queuein
char library[10];
char nare[ 10];
char option
} queuei n;
typedef struct nanelib

char library[10];



char nare[ 10];
} nanelib;

typedef _Packed struct formatl
{

char type
char reservedl
unsi gned short | ogchani d;
unsi gned short sendpacksi ze
unsi gned short sendw ndsi ze;
unsi gned short recvpacksize
unsi gned short recvw ndsi ze;
char reserved2[7];
char dtel engt h;
char dte[ 16];
char reserved3[8];
char dbit;
char reserved4[7];
char cug;
char cugi d;
char reverse
char fast;
char faclength
char facilities[109];
char reserved5[ 48];
unsi gned short calllength;
char cal | ud[ 128];
char reserved6[ 128];
unsi gned char m sc[4]; /* control flags */
unsi gned int maxasnsi ze,
unsi gned short autof | ow,

} format1;

typedef _Packed struct fornmat2

{
unsi gned short type
char cause;
char di agnosti c;
char reserved[4];
char faclength
char facilities[109];
char reserved?2[ 48]
unsi gned short length
char userdatal 128];

} format2;

typedef _Packed struct desc

{
unsi gned short length
char nore; /*These 4 char's are only used for X 25.*/
char qualified;
char interrupt;
char dbit;
char reserved[ 26];

} desc;

typedef _Packed struct |1l cheader
{
unsi gned short headerl engt h;
char nmacaddr[ 6] ;
char dsap;
char ssap;
char priority;
char priorctl;
unsi gned short routlen;
unsi gned short userdtal en;
char data[1];



} Il cheader;

typedef _Packed struct espec

{

char reserved[2];

unsi gned int hwecode;

unsi gned int tinmestanphi
unsi gned int tinestanplo;
unsi gned int el ogid;
char reserved?2[ 10]

char fl ags;
char cause;

char di agnosti c;
char reserved3;
unsi gned int erroroffset;
char reserved4[4];

} espec;

typedef struct tableentry

/*
/*

t ypedef

typedef struct querydata

{

char hand
char type;

e[ 10];

char inbuff[20];
char indesc[20];
char out buff[20];
char outdesc[ 20];
unsi gned int total dusize;
struct tableentry *next;
} tableentry;

*x%x%x*  Data structure for X 25 line

********/

*xx%x*x  descriptions as returned by QOLQLIND. *****x*/

{

struct x25info

char addrl en;
char addr[9];
char addrtype;
char insert;
char nodul us;
char dtedce;

unsi gned short
unsi gned short
unsi gned short
unsi gned short

char wi ndowsend
char wi ndowr ecv;

unsi gned short nuni c;

char lcinfo[4];

} x25i nf o;

char header[ 12];
x25i nfo x25dat a

} querydat a;

/*

maxsend;
maxr ecv;
def send;
defrecv;

| i ne header

info */

/* prelimnary data */

/*******************************************************************/

/*******************************************************************l

/*
/*
/*
/*
/*
/*
/*
/*

I ncl ude Nane: Hexconv

Functi on:

This include brings in procedures to convert hexadeci nmal
to integer values and vice versa.

LANGUAGE:

ILE C for

s/ 400

*/



/* */
/*******************************************************************/

/*******************************************************************/

#i ncl ude <stdio. h>
unsi gned int hextoint(char *);

char *inttohex(decimal, hex) /*Converts a 4-byte integer into a
string of 2 uppercase hex characters.*/

unsi gned int deci nmal

char *hex;

sprintf(hex, "% 2X", deci mal ) ;
return(hex);

unsi gned i nt hext oi nt ( hex) /*Converts a string containing hex
digits into a 4-byte integer. */
char *hex;

int deci mal;

sscanf (hex, " %", &leci nal ) ;
return(deci mal);

}

Using the Control Device (QTACTLDV) API

This example shows how the QTACTLDV (Control Device) API could be used to send a diagnostic command to a tape device.

/* Usage exanple for QIACTLDV API */
* */
/* */

#i ncl ude <string. h>
#i ncl ude <stdio. h>
#i ncl ude <qtactldv. h>
#i ncl ude <qusec. h>

/********************************************************************/

/* Typedef structure for QTACTLDV */
/********************************************************************/
t ypedef struct ({ /* QTACTLDV conmmand data */
Qa_CTLD0100_t data; /* command dat a */
char cmd_str[6]; /* command string */

} cnd_struct;

/********************************************************************/

/* Typedef structure for Error code */
/********************************************************************/
typedef struct ({ /* Error code structure */
Qus_EC t Edat a; /* Error code data */
/* CPF67C8 excp data */
char dev_nani 10] ; /* Devi ce nane */
char reason_cd[ 3] ; /* Reason code */
char resvif 3j]; /* Reserved */

} EC struct;

/********************************************************************/

/* Constants */

/********************************************************************/

#defi ne SNDRSNS "\ x03\ x00\ x00\ x00\ x12\ x00" /* Request sense */



/* command string */
#defi ne SNDDI AG "\ x1D\ x04\ x00\ x00\ xO0\ x00" /* Send di agnostic */
/* command string */

mai n(int argc, char *argv[])

/********************************************************************/

[ * */
[* START OF MAI NLI NE */
[ * */

/********************************************************************/

/********************************************************************/

/* Variables for QrACTLDV */
/********************************************************************/
char devi ce[ 10] ; /* devi ce name */
char send_buf f [ 256] ; /* send buffer */
i nt send_buff _|en; /* length of send buffer */
char recv_buf f[ 256] ; /* receive buffer */
i nt recv_buff_Ilen; /* length of recv buffer */
i nt cnd_data_l en; /* length of command data */
i nt i /* counter variable */
EC struct EC, /* error code structure */
cnd_struct Cnd; /* struct for QTACTLDV */
mencpy(device, argv[ 1], 10); /* copy device nane */
/********************************************************************/
/* OPEN connection *f
/********************************************************************/
send_buff _len = 0; /* no send buffer */
recv_buff _len = 0; /* no receive buffer */
cnd_data_len = 0; /* no command data */
EC. Edat a. Byt es_Provi ded = 32; /* No exceptions */
QTACTLDV( devi ce, /* devi ce nane */
FUNOPEN, * requested function */
send_buf f, * send buffer */
send_buff _I en, * length of send buffer */
recv_buff, * receive buffer */
recv_buff_|en, /* length of receive buffer */
CTLD0100, * conmand f or mat */
&Cnd, * conmand dat a */
cnd_data_l en, * length of command data  */
&EC) ; * Error Code */
i f (EC. Edata. Bytes_Avail abl e>0) /* If there was an error */
/* Handl e the error */

}
/********************************************************************/
/* Send Di agnostic comand */
/********************************************************************/
send buff _len = 0; /* no send buffer */
recv_buff _len = 0; /* no recv buffer */
cnd_data_l en = sizeof (Cd); /* size of command struct */
EC. Edat a. Byt es_Provi ded = 32; /* No exceptions */
Cnd. data. Data_transfer_direction = XFRNONE; /* No data transfer */
Crd. dat a. Request ed_transfer_|l ength = 0; /* 0 transfer length */

Cnd. data. I gnore_l ength_errors = RPTLERR; * report length errs */

/
Cmd. dat a. Cormand_t i neout = 600; /[* 10 minute timeout */
Cnd. dat a. Type_of _command = CMDSCSI ; /* SCSI conmmand */
Cmd. data. O f set _to_command_string = 32; /* offset 32 */
Cnmd. dat a. Lengt h_of _command_string = 6; /* 6 byte command */



Cnd. dat a. Reserved1=0;
mencpy(&Cnd. cnd_str, SNDDI AG 6);
QTACTLDV( devi ce,

FUNCMD,

send_buf f,

send_buff _I en,

recv_buff,

recv_buff_|en,

CTLD0100,

&Cmd,

cnd_data_l en,

&EC) ;

i f (EC. Edat a. Bytes_Avail abl e>0)

/* See what message was returned
i f (strncnp(EC. Edata. Exception_lI

{

/* reserved
/* command string

/*
/*
/*
/*
/*
/*
/*
/*
/*
/*

devi ce nane

requested function

send buffer

I ength of send buffer
recei ve buffer

I ength of receive buffer
conmand f or mat

conmand dat a

I ength of command data
Error code

/* |If there was an error

d, "CPF67C8", 7)==0) /* Conmand
failed nsg

*/
*/

*/
*/
*/
*/
*/
*/
*/
*/
*/
*/

*/
*/
*/

/****************************************************************/

[* Check the data returned wit

h CPF67C8

*/

/****************************************************************/

if (strncnp(EC. reason_cd, "\ x02\xC0", 2) == 0) /* Device detected
error */
/* Check the SCSI conpletion status */
if (EC. reason_cd[2]=="\x02") /* Check condition status */
{ /************************************************************/
/* Send Request Sense command */
/************************************************************/
send_buff _len = 0; /* no send buffer */
recv_buff _len = 18; /* length of recv buffer */
cmd_data_l en = sizeof (Cnd); /* size of command struct */
Crd. data. Data_transfer_direction = XFRRECV; /* receive */
Cnmd. dat a. Request ed_transfer_| ength = 18; /* 18 bytes */
Crd. data. lgnore_length_errors = IGNLERR;, /* ignore |ength
errors */
Cmd. dat a. Command_t i neout = 60; /* 60 sec tineout */
Cmd. dat a. Type_of _command = CVDSCSI ; /* SCSI comand */
Cmd. data. O fset _to_command_string = 32; /* offset 32 */
Cmd. dat a. Lengt h_of _comuand_string = 6; /* 6 byte cnd */
Cnd. dat a. Reser ved1=0; /* reserved */
mencpy(&Cnd. cnd_str, SNDRSNS, 6); /* command string */
EC. Edat a. Byt es_Provi ded = 32; /* No exceptions */
QTACTLDV( devi ce, /* device nane */
FUNCMD, * requested function */
send_buf f, /* send buffer */
send_buff _len, /* length of send buffer */
recv_buff, /* receive buffer */
recv_buff _len, /* length of receive buffer */
CTLDO100, /* comand f or mat */
&Cnd, * conmmand data */
cnd_data_len, /* length of commuand data */
&EC) ; /* Error code */
i f (EC. Edat a. Byt es_Avai | abl e>0) [* 1If there was an error */
/* Handl e error on request sense comrand */
}
el se
/* Parse the request sense data to determ ne what action */



}

el se

{
}

/*******************************************************************

/

/*******************************************************************

[
{
}
}

}

e

}

/*

*

send_buff_len = 0; /* no send buffer
recv_buff_len = 0; /* no receive buffer
cnd_data_len = 0; /* no command data
EC. Edat a. Byt es_Provi ded = 32; /* No exceptions
QTACTLDV( devi ce, /* devi ce nane
FUNCLCS, /* requested function
send_buf f, /* send buffer
send_buff _I en, /* length of send buffer
recv_buff, /* receive buffer
recv_buff_|en, /* length of receive buffer
CTLDO0100, /* command f or mat
&Cmd, /* command data
cnd_data_l en, /* length of command data
&EC. Edat a) ; /* Error code
f (EC. Edat a. Byt es_Avai | abl e>0) /* If there was an error

/*

/* to take.

}

}
else if (EC. reason_cd[2]=="\x08") /* Busy status

/* Try the command again |ater

}

el se /* Unexpected conpletion status
/* Send error nessage for unexpected conpletion status

}

}

else if (strncnp(EC reason_cd, "\ x02\ xC1\ x00", 3) == 0)
/* Sel ection tineout

/* Send message that device might be powered off

}

/* Add else if for the other reason codes here
el se

/* Send error nessage for unexpected reason code

}

se

/* Handl e ot her nessages

No error

CLOSE connecti on

Handl e the error

*/

*/
*/

*/

*/
*/

*/

*/

*/




Using a Data Queue

The following examples explain three methods to process data queue files.

Example 1: Waiting up to 2 Hoursto Receive Data from Data Queue

In the following example, program B specifies to wait up to 2 hours (7200 seconds) to receive an entry from the data queue. Program
A sends an entry to data queue DTAQ1 in library QGPL. If program A sends an entry within 2 hours, program B receives the entries
from this data queue. Processing beginsimmediately. If 2 hours elapse without program A sending an entry, program B processes the
time-out condition because the field length returned is 0. Program B continues receiving entries until this time-out condition occurs.
The programs are written in CL; however, either program could be written in any high-level language.

The data queue is created with the following command:

CRTDTAQ DTAQ( QGPL/ DTAQL) MAXLEN( 80)
In this example, al data queue entries are 80 bytes long.

In program A, the following statements relate to the data queue:

PGM
DCL &FLDLEN *DEC LEN(5 0) VALUE(80)
DCL &FIELD *CHAR LEN(80)

.(deternine data to be sent to the queue)

CALL QSNDDTAQ PARM DTAQL QGPL &FLDLEN &FI ELD)

In program B, the following statements relate to the data queue:

PGM

DCL &FLDLEN *DEC LEN(5 0) VALUE(80)

DCL &FIELD *CHAR LEN(80)

DCL &MI T *DEC LEN(5 0) VALUE(7200) /* 2 hours */

LOOP:  CALL QRCVDTAQ PARM DTAQL

QCGPL &FLDLEN &FI ELD &WAI T)
IF (&LDLEN *NE 0) DO /* Entry received */
. (process data from data queue)

GOTO LOOP /* Get next entry from data queue */
ENDDO

(no entries received for
2 hours; process time-out condition)
Example 2: Waiting for Input from a Display Fileand an ICF File

The following exampleis different from the usual use of data queues because thereis only one job. The data queue serves asa
communications object within the job rather than between two jobs.



Job A

ICF Application Display
File o+ Frograrmn File

L g |Data Quele|q4— |

In this example, aprogram iswaiting for input from a display file and an ICF file. Instead of alternately waiting for one and then the
other, adata queue is used to allow the program to wait on one object (the data queue). The program calls QRCVDTAQ and waits for
an entry to be placed on the data queue that was specified on the display file and the ICF file. Both files specify the same data queue.
Two types of entries are put on the queue by display data management and | CF data management support when the datais available
from either file. ICF file entries start with *ICFF and display file entries start with * DSPF.

The display file or ICF file entry that is put on the data queue is 80 charactersin length and contains the field attributes described in
the following table. Therefore, the data queue that is specified using the CRTDSPF, CHGDSPF, OVRDSPF, CRTICFF, CHGICFF,
and OV RICFF commands must have alength of at least 80 characters.

|Position (and Data Type) |Description
1 through 10 (character) The type of file that placed the entry on the data queue. Thisfield will have one of two
values:

*|CFF for ICF file
*DSPF for display file

If the job receiving the data from the data queue has only one display file or one ICF file
open, then thisis the only field needed to determine what type of entry has been received
from the data queue.

11 through 12 (binary) The unique identifier for the file. The value of the identifier is the same asthe valuein the
open feedback areafor thefile. Thisfield should be used by the program receiving the
entry from the data queue only if there is more than one file with the same name placing
entries on the data queue.

13 through 22 (character) The name of the display file or ICF file. Thisisthe name of the file actually opened, after
al overrides have been processed, and is the same as the file name found in the open
feedback areafor thefile. Thisfield should be used by the program receiving the entry
from the data queue only if there is more than one display file or ICF file that is placing
entries on the data queue.

23 through 32 (character) The library where the file islocated. Thisis the name of the library, after all overrides have
been processed, and is the same as the library name found in the open feedback areafor the
file. Thisfield should be used by the program receiving the entry from the data queue only
if there is more than one display file or ICF file that is placing entries on the data queue.

33 through 42 (character) The program device name, after all overrides have been processed. This nameisthe same
as that found in the program device definition list of the open feedback area. For file type
*DSPF, thisis the name of the display device where the command or Enter key was
pressed. For file type *ICFF, thisis the name of the program device where dataiis
available. Thisfield should be used by the program receiving the entry from the data queue
only if thefile that placed the entry on the data queue has more than one device or session
invited prior to receiving the data queue entry.

|43 through 80 (character) |Reserved.

The following example shows coding logic that the application program previously described might use:



OPEN DSPFI LE . ..

/* Open the Display file. DTAQ paraneter specified on*/

/* CRTDSPF, CHGDSPF, or OVRDSPF for the file. */
OPEN | CFFI LE . ..
/* Open the ICF file. DTAQ paraneter specified on */
/* CRTICFF, CHGA CFF, or OVRICFF for the file. */
DO
WRI TE DSPFI LE
/* Wite with Invite for the Display file */
VWRI TE | CFFI LE
/* Wite with Invite for the ICF file */
CALL QRCVDTAQ
/* Receive an entry fromthe data queue specified */
/* on the DTAQ paraneters for the files. Entries */
/* are placed on the data queue when the data is */
/* available fromany invited device or session */
/* on either file. */

/* After the entry is received, determ ne which file */

/* has data avail able, read the data, process it, */

/* invite the file again and return to process the */

/* next entry on the data queue. */

IF ' ENTRY TYPE' FIELD = '*DSPF ' THEN

[* Entry is fromdisplay */

DO [* file. Since this entry*/
/* does not contain the */

/* data received, the data*/

/* must be read fromthe */
/* file before it can be */
READ DATA FROM DI SPLAY FILE /* processed. */
PROCESS | NPUT DATA FROM DI SPLAY FI LE
WRI TE TO DI SPLAY FI LE /* Wite with Invite */
END
ELSE /* Entry is fromICF */

/* file. Since this entry*/

/* does not contain the

*/

/* data received, the data*/

/* must be read fromthe */
/* file before it can be */
/* processed. */

READ DATA FROM | CF  FI LE

PROCESS | NPUT DATA FROM | CF FI LE

WRI TE TO I CF FI LE /* Wite with Invite */

LOOP BACK TO RECEI VE ENTRY FROM DATA QUEUE

END

Example 3: Waiting for Input from a Display Fileand a Data Queue

In the following example, the program in Job B iswaiting for input from a display file that it is using and for input to arrive on the
data queue from Job A. Instead of alternately waiting for the display file and then the data queue, the program waits for one object,
the data queue.



Job A Job B
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The program calls QRCVDTAQ and waits for an entry to be placed on the data queue that was specified on the display file. Job A is
also placing entries on the same data queue. There are two types of entries put on this queue, the display file entry and the
user-defined entry. The display file entry is placed on the data queue by display data management when datais available from the
display file. The user-defined entry is placing on the data queue by Job A.

The structure of the display file entry is described in the previous example.

The structure of the entry placed on the queue by Job A is defined by the application programmer.

The following example shows coding logic that the application program in Job B might use:

OPEN DSPFI LE . ..
/* Open the Display file. DTAQ paraneter specified on*/

/* CRTDSPF, CHGDSPF, or OVRDSPF for the file. */
DO
WRITE DSPFILE /* Wite with Invite for the Display file */
CALL QRCVDTAQ
/* Receive an entry fromthe data queue specified */
/* on the DTAQ paraneter for the file. Entries */
/* are placed on the data queue either by Job A or */
/* by display data managenent when data is */
/* available fromany invited device on the display */
[* file. */
/* After the entry is received, determ ne what type */
/* of entry it is, process it, and return to receive */
/* the next entry on the data queue. */
| F ' ENTRY TYPE' FIELD = '*DSPF ' THEN
/* Entry is fromdisplay */
DO /* file. Since this entry*/
/* does not contain the */
/* data received, the data*/
/* nmust be read fromthe */
/* file before it can be */
READ DATA FROM DI SPLAY FI LE /* processed. */
PROCESS | NPUT DATA FROM DI SPLAY FI LE
WRI TE TO DI SPLAY FI LE
/* Wite with Invite */



END

ELSE /* Entry is fromJob A */
/* This entry contains */
/* the data fromJob A  */
/* so no read is required*/
/* before processing the */
/* data. */

PROCESS DATA QUEUE ENTRY FROM JOB A
LOOP BACK TO RECEI VE ENTRY FROM DATA QUEUE

END

Using Environment Variables

This program displays the value of an environment variable and then sets the environment variable to a new value.
Use the Create C Module (CRTCMOD) and the Create Program (CRTPGM) commands to create this program.

Call this program with one parameter to display the environment variable specified by that parameter. Call this program with two
parameters to set the environment variable specified by the first parameter to the value specified by the second parameter.

/******************************************************************/

/******************************************************************/

/* */
/* FUNCTION: Display the value of an environnment variable and */
/* then set the environnent variable to a new val ue. */
/* */
/* LANGUAGE: |ILE C for 0sS/400 */
/* */
/* APls USED:. getenv(), putenv() */
/* */

/*************************~k****************************************/
/******************************************************************/

#i ncl ude <stdio. h>
#i ncl ude <stdlib. h>
#i ncl ude <errno. h>
#i ncl ude <string. h>

#defi ne BUFLEN 1024

int main(int argc, char *argv[])

{
i nt nume0; /* counter */
i nt rc; /* APl return code */
i nt 11, 12; /* lengths of the two paraneters */
char *envvar =NULL; /* pointer to an environnment variabl e*/
char **envvari dx=NULL; /* pointer to an envvar pointer */

char envstring[ BUFLEN ;
/* buffer to construct putenv request*/

/* Show a smal | usage nessage. */
if ((argc !'=2) && (argc '= 3)) {
printf("Usage: % <ENV_VAR> <new value>\n OR \n"
"Usage: % <ENV_VAR>\n", argv[O0], argv[O0]);

printf("Sets an environnment variable to a user requested\n”

"val ue\ n"

"OR\ nDi spl ays the value of a single environment variable\n");
exit(l);

if (argc == 2) {



/* Called just to display the environnent variabl es. */
envvar = getenv(argv[1]);

if (envvar == NULL) {
printf("No environment variable % set\n",
argv[1]);
el se {

printf("Environment variable: %\n", envvar);

return O;

}

/* ELSE, called to set an environnent vari abl e. */

Check the size of the parameters and construct a string of */
the form"VAR=string" which is valid input to putenv. */
= strlen(argv[1]);

= strlen(argv[2]);

(11+1 2+2 >= BUFLEN) {

printf("Only 1024 characters total allowed for this test\n");
exit(1l);

—_—— —~~
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mencpy(envstring, argv[1l], 11);
envstring[l1l] ="'=";
nencpy(&envstring[l 1+1], argv[2], |2);
envstring[l 1+ 2+1]="\0";

/* Now that the string is built, let's see if the environment */
/* variable was al ready set. */
envvar = getenv(argv[1]);
if (envvar == NULL) {
printf("Setting NEW environment variable %\n",
envstring);

el se {
printf("Resetting OLD environnent variable from %\n to %\n",
envvar, envstring);

}
/* Now actually set the environnment variable. */
rc = putenv(envstring);
if (rc <0) {
printf("putenv failed, errno = %\ n", errno);
return -1;

printf("Environment variable set\n");
return O;

Saving and Restoring System-Level Environment
Variables

The following two-part example illustrates how to save the current set of system-level environment variables and restore them later.

Saving System-Level Environment Variables

This program stores the system-level environment variables and the associated CCSIDsin afile for restoring later.
Use the Create C Module (CRTCMOD) and the Create Program (CRTPGM) commands to create this program.

Call this program with one parameter (the file to store the variable list and the CCSIDs).



/******************************************************************/

/******************************************************************/

/*
/*
/*

*/

FUNCTI ON:  Save the systeml evel environnent variable |ist */
and the CCSIDs in a file */

*/

LANGUAGE: | LE C for Os/ 400 */
*/

APl's USED: QpOzGet Al | SysEnv() */
*/

/******************************************************************/

/******************************************************************/

#
#
#
#
#
#
#i

ncl ude
ncl ude
ncl ude
ncl ude
ncl ude
ncl ude
ncl ude

<fcntl. h>
<stdi o. h>
<uni std. h>
<sys/stat. h>
<stdlib. h>
<errno. h>
<gp0z1170. h>

int main(int argc, char *argv[])

{

int fd, bw, rc

i nt
char

|i stBuf Si ze, ccsi dBufSize, *ccsidBuf;

*| i st Buf;

int nunvar, sl, sc;

if(argc !'= 2)

printf("Usage: call % <filenane>\n",argv[0]);
printf("Exanple: call % '/tnp/sev'\n",argv[O0]);
return -1;

}

sl =
sc =

list

|i stBuf Size = 1000
ccsi dBuf Si ze = 1000;
Buf = (char *)mall oc(listBufSize);

ccsidBuf = (int *)mall oc(ccsi dBufSize);

/* Create a file of specified name */
/* If it exists, it is cleared out */

/* Opened for witing */
fd = open(argv[1l], O CREAT | OWVRONLY | O TRUNC, S |IRWKU);
if(fd == -1)
printf("open() failed. errno = %\ n", errno);
return -1,
}
rc = Q0zGet Al'l Sysenv(listBuf, & istBufSize, ccsidBuf,
&ccsi dBuf Si ze, NULL);
if(rc !'=0)
{
/* If there are no variables to save, wite a */
/* zero into the file and return success */
i f(rc == ENCENT)

{

numvar = 0

bw = wite(fd, &unvar, sizeof(int));

cl ose(fd);

printf("No system|evel environment variables to save");



return O;

}
if(rc != ENGSPC)

printf("Error using Qo0zGetAllSysEnv(), errno = %l\n", rc);
return -1;

}

/* rc = ENOSPC. size of buffer is not enough */
/* change buffer size and try again */

[* If listBuf is not |arge enough, */
/* allocate nore space */
i f(listBufSize > sl)

listBuf = (char *)realloc(listBuf, |istBufSize);
}
/[* |f ccsidBuf is too small, allocate */
/* nore space */

i f(ccsidBuf Size > sc)

ccsidBuf = (int *)realloc(ccsidBuf, ccsidBufSize);

}

rc = Qo0zGet Al'l Sysenv(listBuf, & istBufSize,
ccsi dBuf, &ccsidBuf Size, NULL);
if(rc !'=0)

printf("Error using QO0zGetAll SysEnv(), errno = %\n", rc);
return -1,

}
}

/* Wite the contents of the buffer into the file */
/* First wite the total nunber of ccsid val ues */
/* This is the total nunber of variables */
numvar = ccsi dBuf Si ze/ si zeof (int);

bw = wite(fd, &wunvar, sizeof(int));

if(bw == -1)
printf("wite() of total nunber of ccsids failed. errno = %\ n",
errno);
return -1;
}

/* Next wite the ccsid val ues */

bw = wite(fd, ccsidBuf, ccsidBufSize);
if(bw == -1)

printf("wite() of ccsid values failed. errno = %\ n", errno);
return -1;

}
/* Now write the size (in bytes) of the IistBuf */

bw = wite(fd, & istBufSize, sizeof(int));
if(bw == -1)

printf("wite() of listBufSize failed. errno = %\ n", errno);
return -1;



}

/* Finally wite the |istBuf containing the variable strings*/

bw = wite(fd, listBuf, |istBufSize);
if(bw == -1)

printf("wite() of listBuf failed. errno = %\n", errno);
return -1;

}

/* Close the file */
rc = close(fd);

if(rc !'=0)
printf("close() failed. errno = %@d\n", errno);
return -1;
}
printf("System|evel environment variables saved\n");
return O;

Restoring System-Level Environment Variables
This program reads the system-level environment variable list from afile and then sets the system-level environment variables.

Use the Create C Module (CRTCMOD) and the Create Program (CRTPGM) commands to create this program.

Call this program with one parameter (the name of the file in which the system-level environment variables were stored).

/******************************************************************/
/******************************************************************/

/* */
/* FUNCTION: Restore the systemlevel environnent variable list */
/* and the associated CCSIDs stored in a file */
/* */
/* LANGUAGE: |ILE C for QS/400 */
/* */
/* APl's USED. QOzPut SysEnv() */
/* */

/******************************************************************/
/******************************************************************/

#i ncl ude <fcntl. h>

#i ncl ude <stdio. h>

#i ncl ude <unistd. h>
#i ncl ude <sys/stat. h>
#i ncl ude <stdlib. h>
#i ncl ude <errno. h>

#i ncl ude <gp0z1170. h>

int main(int argc, char *argv[])

{
int fd, rc, br, i, nunvar;
int ccsidBufSize = 0, |listBufSize = 0, *ccsi dBuf;
char *li stBuf;

if (argc = 2)
{

printf("Usage: call % <filenane>\n",argv[0]);
printf("Exanple: call % '/tnp/sev'\n",argv[O0]);
return -1;

}



/* Open the file specified */

d = open(argv[1l], O _RDONLY)
f(fd == -1)

printf("open() failed. errno = %\ n", errno);
return -1;

}

/* Get the nunber of variables */
br = read(fd, &numvar, sizeof(int));

f
i
{

if(br == -1)
printf("read() failed. errno = %\ n", errno);
return -1;
}
/* Could delete the existing system|evel environment */
* variables and have only the restored val ues. */

If so desired, could call Qo0zD tSysEnv() to do so */

/[* 1If there aren't any elenents in the file, skip the rest of */
* the reads and go to the end */

i f(nunmvar > 0)

{
ccsi dBuf Si ze = nunvar *si zeof (i nt);
ccsidBuf = (int *)mall oc(ccsi dBuf Si ze);

/* Read the ccsid values and put it in ccsidBuf */
br = read(fd, ccsidBuf, ccsidBufSize);
if(br == -1)

printf("read() failed. errno = %\ n", errno);
return -1;

}

/* Read the size of the list buffer and put it in |istBufSize */
br = read(fd, & istBufSize, sizeof(int));
if(br == -1)

printf("read() failed. errno = %\ n", errno);
return -1;

}

listBuf = (char *)malloc(listBufSize);

/* Finally read the strings thensel ves */
br = read(fd, listBuf, |istBufSize);

if(br == -1)
printf("read() failed. errno = %\ n", errno);
return -1;
}
}
/* WAl k through the buffer and get the */
/* name=val ue strings one by one */
/* Use QOzPut Sysenv() to set the val ues */
for(i =0; i < nunvar; i++)
{

rc = @OzPut Sysenv(listBuf, ccsidBuf[i], NULL);
if(rc !=0)



printf("Q0OzPutSysEnv() failed. rc=%d\n",rc);

return -1;
}
listBuf += strlen(listBuf) + 1;
}
cl ose(fd);
printf("System|evel environment variables restored\n");
return O;

Using ILE Common Execution Environment Data APIs

The following examples show how to call the ILE Common Execution Environment (CEE) Date APIsfor ILE COBOL and ILE
RPG.

PROCESS NOMONOPRC.

LI R I R R R R R I

This sanple | LE COBOL program denonstrates how to call the
Common Execution Environnent (CEE) Date APls. The program
accepts two paraneters. The first is the date in character
formand the second the format of the date. For instance
CALL CEEDATES (' 10131955' ' MVDDYYYY') causes the program
to treat the date as COctober 13 1955).

The program then displays on the consol e the nuneric day of
the week for that date (Sunday = 1) and the named day of
week for that date.

L T B R

ER R R I S S bk I S R R kS S S kS S S S Rk I I S S

| DENTI FI CATI ON DI VI SI ON,

PROGRAM | D. CEEDATES.

ENVI RONVENT DI VI Sl ON.

CONFI GURATI ON' SECTI ON.
SPECI AL- NAMES.
LI NKAGE TYPE PROCEDURE FOR "CEEDAYS' USING ALL DESCRI BED,
LI NKAGE TYPE PROCEDURE FOR "CEEDYWK" USI NG ALL DESCRI BED,
LI NKAGE TYPE PROCEDURE FOR " CEEDATE" USI NG ALL DESCRI BED.

| NPUT- OUTPUT SECTI ON.

FI LE- CONTROL.

DATA DI VI SI ON,

WORKI NG- STORAGE SECTI ON.

01 Lilian-Date PIC S9(9) BI NARY.

01 Day-of - Week- Nuneric PIC S9(9) Bl NARY.

01 Day- of - Week- Al pha  PI C X(10).

01 Day- of - Week-Format PI C X(10) VALUE " Wwwwawwwwz " .
LI NKAGE SECTI ON.

01 Sanpl e-Date PI C X(8).

01 Dat e- For mat PI C X(8).

PROCEDURE DI VI SI ON USI NG Sanpl e- Dat e, Dat e- For mat .

SAMPLE.

*

* Convert formatted date to Lilian date
*
CALL "CEEDAYS" USI NG Sanpl e-Dat e
Dat e- For mat
Lilian-Date
OM TTED.

* Get nuneric day of week fromlLilian date
*



CALL "CEEDYWK" USI NG Lilian-Date
Day- of - Week- Nuneri ¢
OM TTED.

*

* Get day of week fromLilian date

CALL " CEEDATE" USI NG Lilian-Date

Day- of - Week- For mat

DI SPLAY "Day of week " Day- of - Week- Nuneri ¢ UPON CONSOLE.
DI SPLAY "Day of week " Day- of - Week- Al pha UPON CONSOLE.
STOP RUN.

D************************************************************

D*

D* This sanple |ILE RPG program denonstrates how to call the
D* Common Execution Environment (CEE) Date APls. The program
D* accepts two paraneters. The first is the date in character
D* formand the second the format of the date. For instance
D* CALL CEEDATES (' 10131955 ' MVDDYYYY') causes the program
D* to treat the date as Cctober 13 1955).

D*

D* The program nust be conpil ed with DFTACTGRP(* NO)

D*

D* The program then di splays on the console the nuneric day of
D* the week for that date (Sunday = 1) and the naned day of

D* week for that date.

D*
Er***********************************************************
DLi | i anDat e S 10i O

DDay OF VKN S 10i O

DDay OF VKA S 10

DDay OF Wk Fiit S 10 inz(" Wwwwawwwwz' )

C *entry pli st

C parm Sanpl eDat e 8
C parm Dat eFor mat 8
c

C* Convert formatted date to Lilian date

C

C cal | b(d) ' CEEDAYS

C parm Sanpl eDat e

C parm Dat eFor mat

C parm LilianDate

C parm *OM T

c

C* Get nuneric day of week fromlLilian date

c

C cal I b(d) ' CEEDYW

C parm LilianDate

C parm Day OF VKN

C parm *OM T

c

C* Get day of week fromLilian date

c

C cal I b(d) ' CEEDATE

C parm LilianDate

C parm Day OF VK Frrt

C parm Day OF VKA

C parm *OM T

c

C Day OF VKN dsply

C Day OF VKA dsply

C eval *inlr = "1

C return




Using the Generic Terminal APIs

The following two examplesillustrate programs that implement a generic terminal and a simple interpreter.

Terminal Program

This program starts and runs a generic terminal.

This program demonstrates the use of the generic terminal functions QpOzStartTerminal(), QpOzRunTerminal (), QpOzEndTerminal (),
and Qp0zGetTerminal Pid().

Use the Create Bound C Program (CRTBNDC) command to create this program (see Creating the Terminal and Interpreter
Programs).

Call this program with no parameters (see Calling the Terminal Program).

[* Includes */

#i ncl ude <qpOztrm . h>
#i ncl ude <qp0z1170. h>
#i ncl ude <stdlib. h>
#i ncl ude <stdio. h>

/* Constants */
#def i ne NUM_PREDEFI NED ENVS 2

/* d obal Variables */
extern char **environ;

int main (int argc, char *argv[])

{
char *args[2]; [* Argunent array */
i nt envCount; /* Count of currently defined env vars */
i nt index; /* Loop index */
char **envp; /* For wal king environ array */
char **envs; /* Environnent variable array */
Q0z_Term nal _T handl e; /* Term nal handle */
QO0z_Termnal _Attr_T ta; /* Terminal attributes */
pid_t pid; /* Process ID of interpreter */
int rc; /* Return code */

/********************************************************************l

/* Build the argunent array. */

/********************************************************************/

ar gs[ 0]
args[ 1]

"/ QSYS. LI B/ QGPL. LI B/ ECHO NT. PGM';
NULL;

/********************************************************************/

/* Build the environnent variable array. */

/********************************************************************/

/* Make sure environ is set in this activation group. */
QO0zl ni t Env();

/* Count the nunber of environnent variables currently defined in this
process. @@OzStartTerminal () will nmake sure the interpreter
process does not have too many environnent variables. */

for (envCount = 0, envp = environ; *envp != NULL; ++envp, ++envCount);

/* Al'locate storage for the environnment variable array. */
envs = (char **)mal |l oc(sizeof (char *) *

(envCount + NUM PREDEFI NED_ENVS));
if (envs == NULL) {



perror("malloc() failed");
exit(1);

/* Copy the current environnent variables to the array. */
for (index = 0; environ[index] != NULL; ++index) {
envs[index] = environ[index];

/* Set Q BM_USE_DESCRI PTOR_STDI O variabl e for using descriptors. This
will override the current value of the variable. */
envs[i ndex++] = "Q BM_USE_DESCRI PTOR_STDI O=Y";

/* Null terminate array of environnment variables. */
envs[index] = NULL;

/********************************************************************/

/* Set the termnal attributes. */

/********************************************************************/

menset (& a, '\0', sizeof (QOz_Term nal _Attr_T));
ta.Buffer_Size = 8196;

ta.lnherit.pgroup = SPAVWN_NEWPGROUP;

ta.Title = "Echo Interpreter”;

ta.Ond_Key_Linel = "F3=Exit F9=Retrieve";
ta.Cmd_Key_ Line2 = "F17=Top F18=Bottoni;

/********************************************************************l

[* Start and run the termnal. */

/********************************************************************/

/* Start the termnal. */

if (QOzStartTerm nal (handl e, args, envs, ta) !'= 0) {
perror("QOzStartTerninal () failed");
exit(1);

/* Get the PID of the interpreter process. */

if (Q0zGetTerm nal Pid(handle, &pid) !'= 0) {
perror (" QO0zGet Termnal Pid() failed");
exit(1);

/* Run the terminal. */
rc = QOzRunTerm nal (handl e) ;
switch (rc) {
case QPOZ_TERM NAL_F12:
case QPOZ_TERM NAL_F3:
case QP0OZ_TERM NAL_ENDED:
/* Do nothing */
br eak;

defaul t:
perror (" QoOzRunTerm nal () failed");
exit(1l);
br eak;

}

/* End the terminal. */
Q0zEndTer mi nal (handl e);

return O;



Interpreter Program

This program is a simple echo interpreter that is used by the termina program (see Terminal Program).

Use the Create Bound C Program (CRTBNDC) command to create this program (see Creating the Terminal and Interpreter
Programs).

/* Echo interpreter */
#i ncl ude <stdio. h>
#i ncl ude <signal . h>
#i ncl ude <stdlib. h>

static void Signal Handl er (int);

int main (int argc, char *argv[])

{
char buffer[8192]; /* Buffer for reading input */
struct sigaction sigact; /* Signal action */
/* Set up a signal handler for SIGHUP. The term nal
sends this signal when the user presses F3 to exit. */
si genptyset ( &si gact . sa_nask) ;
sigact.sa_flags = O;
si gact.sa_handl er = Si gnal Handl er;
if (sigaction(SIGHUP, &sigact, NULL) != 0) {
perror("sigaction(SIGHUP) failed.");
exit(2);
/* Set up a signal handler for SIA@NT. The term nal sends
this signal when the user presses SysReq 2. */
si genpt yset ( &si gact. sa_mask) ;
sigact.sa_flags = O;
si gact.sa_handl er = Si gnal Handl er;
if (sigaction(SIGA NT, &sigact, NULL) != 0) {
perror("sigaction(SIG@NT) failed.");
exit(2);
/* Switch stdout to use |ine-node buffering. */
setvbuf (stdout, NULL, _|OLBF, 128);
printf("Echo interpreter starting ...\n");
printf("Enter text:\n");
/* Do forever. */
while (1) {
/* Read a line fromstdin. */
gets(buffer);
/* End and cl ean up any all ocated
resources when stdin is closed. */
if (feof(stdin)) {
printf("Echo interpreter ending ...\n");
exit(0);
/* Echo the line to stdout. */
printf("%\n", buffer);
} /* End of while */
return O;
}
voi d

Si gnal Handl er (i nt si gno)

{



printf("Ending for signal %l\n", signo);
exit(l);
}

Creating the Terminal and Interpreter Programs

The following examples show how to create the example programs (Terminal Program and Interpreter Program). These examples
assume that the source for the terminal program is member TERMINAL in the file QGPL/QCSRC and that the source for the
interpreter program is member INTERPRET in the file QGPL/QCSRC.

Createtheterminal program:

CRTBNDC PGM QGPL/ TERM NAL)
SRCFI LE( QGPL/ QCSRQC)
SRCVBR( TERM NAL)
SYSI FCOPT(*I FSI O
TEXT(' Exanpl e Term nal program)

Createtheinterpreter program:

CRTBNDC PGM QGPL/ | NTERPRET)
SRCFI LE( QGPL/ QCSRC)
SRCMBR( | NTERPRET)
SYSI FCOPT(*I FSI O
TEXT(' Exanpl e Interpreter program)

Calling the Terminal Program
The following example shows how to start the example program:

CALL PGM QGPL/ TERM NAL)

Using Profile Handles

The following example illustrates how to generate, change, and release profile handlesin a CL program.

/*******************************************************************/

/*******************************************************************/

/* */
/* FUNCTION: Illustrates how to generate, change, and rel ease */
/* profile handles in a CL program */
/* */
/* LANGUAGE: CL */
/* */
/* APl's USED: QSYGETPH - Get Profile Handle */
/* QNMSETP - Set Profile */
/* QSYRLSPH - Rel ease Profile Handl e */
/* */

/*******************************************************************/
/*******************************************************************/

PGM ( &USERI D &PW\D)

/* Declare the variabl es needed by this program */
DCL VAR( &USERI D) TYPE(*CHAR) LEN(10)

DCL VAR( &PWD) TYPE(* CHAR) LEN( 10)

DCL VAR( &SECOFR) TYPE(* CHAR) LEN(10) VALUE( QSECOFR)
DCL VAR( &SECPWD) TYPE(*CHAR) LEN(10) VALUE(* NOPWD)



DCL VAR( &PRFHNDL1) TYPE(* CHAR) LEN(12)

DCL VAR( &PRFHNDL2) TYPE(*CHAR) LEN(12)

/* Cenerate profile handles for the QSECOFR user |D and */
/* for the user |ID passed to this program */
CALL PGV QSYGETPH) PARM &SECOFR &SECPWD &PRFHNDL1)

CALL PGV QSYGETPH) PARM &USERI D &PWD &PRFHNDL2)

/* Change the user for this job to the user |ID passed to */
/* this program */
CALL PGV QM SETP) PARM &PRFHNDL?2)

/* This programis now running under the user |ID passed to */
/* this program */
/* Now change the user ID for this job back to the QSECOFR */
[* user ID */
CALL PGV QMSETP) PARM &PRFHNDL1)

/* The profile handles generated in this programcan now */
/* be rel eased: */
CALL PGV QSYRLSPH) PARM &PRFHNDL1)

CALL PGV QSYRLSPH) PARM &PRFHNDL2)

ENDPGM

Using Registration Facility APIs

The following is an example of how to use the registration facility in one of your programs. The example does not include any of the
programs that are being called, nor does it show anything but an excerpt of the calling program.

Thefirst thing to do, after deciding in what program object the exit point is to be placed, is to register that exit point. It is aso

important to remember that the exit point format defines what the exit program data looks like. Here is an example ILE C program
that registers an exit point named QIBM_QXIC_TSTXPOINTA.

/********************************************************************/

/* PROGRAM Regi st er Poi nt */
/* */
/* LANGUAGE: I LE C for OS/400 */
/* */
/* DESCRIPTION: This programregisters an exit point in an */
/* appl i cation. */
/* */
/* APl's USED: QusRegi st er Exi t Poi nt */
/* */

/********************************************************************/

#i ncl ude <string. h>
#i ncl ude <qusec. h>
#i ncl ude <qusrgfal. h>

/********************************************************************/

[* Structure for the control bl ock */

/********************************************************************/

typedef _Packed struct Control _x{

i nt Num VI en_Recs;
Qus Mlen Rec 4t VI en_Rec_1;
char Descri ption[50];

} Control _Rec;



int main () {

Qus_EC t Error _Code = {0};
char EPnt _Nane[20] = "Q BM_QXI C_TSTXPO NTA";
char EPnt _F_Nane[ 8] = " USUSOOOO';
i nt EPr og_Nunber = -1;
Control _Rec EPnt_Controls = {0};
/**************~k**************************
*** | NI TI ALl ZI NG ALL STRUCTURES: : * ok

*****************************************/

Error_Code. Byt es_Provi ded = si zeof (Error_Code);

EPnt _Controls. Num Vl en_Recs = 1;

EPnt _Controls.Vien_Rec_1.Length_Vlen_Record = 62;

EPnt _Controls. Vien_Rec_1. Control _Key = 8;

EPnt _Controls.Vien_Rec_1. Length_Data = 50;

mencpy( EPnt_Control s. Description , "Exanple Exit Point" , 17 );

QusRegi st er Exi t Poi nt ( EPnt _Nare,
EPnt _F_Nane,
&EPnt _Control s,
&Error _Code) ;
if ( Error_Code.Bytes_Available ) {
printf("\nEXCEPTION : %", Error _Code. Exception_ld);
exit (1);
}

return(0);

After an exit point has been registered, exit programs must be added to that point, indicating the possible calls based on run-time
conditions. The following is an examplein ILE C, of how to add an exit program to a registered exit point. The exit program named
TSTXITPROGQGPL is added to the exit point registered in the previous example named QIBM_QXIC_TSTXPOINTA.

/********************************************************************/

/* PROGRAM AddPr ogram */
/* */
/* LANGUAGE: ILE C for OS/400 */
/* */
/* DESCRIPTION: This program adds an exit programto a registered */
/* exit point. */
/* */
/* APl's USED: QusAddExi t Program */
/* */

/********************************************************************/

#i ncl ude <qusec. h>
#i ncl ude <qusrgfal. h>

/********************************************************************/

/* Structure for the Exit Program Attri butes */

/********************************************************************/

typedef _Packed struct Xit_Att{

i nt Num M en_Recs;
Qus_Vien_Rec_4_t ADPG VM en;

i nt CCsl D

char Reserved;

} Xit_Attributes;
int main () {

Qus_EC t Error _Code = {0};



char EPnt _Nang[ 20] "Q BM_QXI C_TSTXPO NTA";

char EPnt _F_Nane[ 8] = " USUSOOOO' ;

i nt EPr og_Nunber = -1;

char Q _EProg_Nane[ 20] = " TSTXI TPROGQGPL "
char EProg_Dat a[ 10] = "EXAMPLE ";

i nt Len_EProg_Dat a = si zeof (EProg_Dat a) ;

Xit_Attributes EProg_Attri butes;

Error _Code. Byt es_Provi ded=si zeof (Error _Code) ;

EProg_Attributes. Num VIl en_Recs=1;

EProg_Attri butes. ADPG VI en. Lengt h_V en_Recor d=16;
EProg_Attri butes. ADPG VI en. Cont r ol _Key=3;
EProg_Attri butes. ADPG VI en. Lengt h_Dat a=4;
EProg_Attributes.CCSID = 37;

QusAddExi t Program ( EPnt _Nane,
EPnt _F_Nane,
EPr og_Nunber,
Q_EProg_Nane,
EPr og_Dat a,
Len_EProg_Dat a,
&EProg Attributes,
&Error _Code) ;
if ( Error_Code.Bytes_Available ) {
printf("\nEXCEPTION : %", Error _Code. Exception_ld);
exit (1);

return(0);

}

When you have registered an exit point and have added the exit programs to that exit point, you can do exit program calls from within
your application. The information needed to do the calls is obtained from the Retrieve Exit Information API. In the following sample
aconditional call is made based on the exit point information.

/********************************************************************I

/* PROGRAM Ret ri eveAndPr ocess */
/* */
[* LANGUAGE: I LE C for QS/400 */
/* */

/* DESCRIPTION: This is an excerpt of a programthat retrieves */

/* information on an exit point, and does processing */
/* based on that information. */
/* */
/* APl s USED: QusRetrieveExitlnformation */
/* */

/********************************************************************/

#i ncl ude <stdio. h>

#i nclude <stdlib. h>
#i ncl ude <string. h>
#i ncl ude <qusec. h>

#i ncl ude <qusrgfa2. h>

/********************************************************************/

/[* Structure for Selection Criteria on the Retrieve */

/********************************************************************/

typedef _Packed struct RTVElI _Select_ C x {

Qus_Selcrtr_t Crit;
Qus_Sel ect_Entry_t Sel ect _Entry;
char RTV_String[ 10];

} RTVEl _Sel ect _C,

/********************************************************************/

/* Conv_Lib converts the library name to a null termnated string */

/********************************************************************/



char * Conv_Lib(char in_lib[], char *tnmp) {

int x = 0;
while ( (in_lib[x] =" ") && x!=10 ) {
*tp=in_lib[ x++];
t mp++;
}
return(tnp);
}
int main() {

Qus_EXTI 0200_t * EXTI 0200;
Qus_EXTI 0200_Entry_t *EXTI 0200 _Entry;
char *Pgm Dat a;
Qus_EC t Error_Code= {0};
char EPnt _Nane[20] = "Q BM QX C_TSTXPQO NTA";
char EPnt _F_Nane[ 8] = " USUSOCOOCO';
i nt EPr og_Nunber = -1;
i nt Counter;
char *tnp_str;
char *|ib;
char Handl e[ 16] =" "
i nt Lengt h_Of _R Var;
char RTVElI _For mat _Nane[ 8] ;

RTVElI _Select _C EProg_Select _C = {0};

/*****************************************

* |nitializing Structures *

*****************************************/

Error _Code. Byt es_Provi ded = si zeof (Error_Code);

tnp_str=(char *)mal | oc(sizeof(char));

lib=(char *)mall oc(sizeof(char));

EXTI 0200=( Qus_EXTI10200_t *) malloc ( ( sizeof( Qus_EXTI0200_t ) +
si zeof ( Qus_EXTI 0200 _Entry_t ) + MAX PGM DATA SIZE ) * 2 );

EProg _Select _C Crit.Nunber_Sel _Criteria = 1;

EProg_Sel ect _C. Select_Entry. Size_Entry = 26;

EProg_Sel ect _C. Sel ect _Entry. Conp_Operator = 1;

EProg_Sel ect _C. Select_Entry. Start_Pgm Data =

EProg_Sel ect _C. Sel ect _Entry. Lengt h_Conp_Dat a 10;

mencpy( EProg_Select C RTV_String , "EXAMPLE " , 10 );

Length_O _R Var = (sizeof( Qus_EXTI0200_t )
si zeof ( Qus_EXTI 0200 _Entry_t )
MAX_PGM DATA Sl ZE) *2;

nmencpy( RTVElI _Format _Nane , "EXTI0200" , 8 );

QusRetrieveExitInformati on (Handl e,
EXTI 0200,
Length_ O _R Var,
RTVEI _For mat _Nane,
EPnt _Nane,
EPnt _F_Nane,
EPr og_Nunber,
&EProg_Sel ect _C,
&Er r or _Code) ;
if ( Error_Code.Bytes_Available ) {
printf("\nEXCEPTION : %", Error_Code. Exception_Id);
exit (1);



/********************************************************

* Call all of the preprocessing exit progranms returned *

********************************************************/
Count er =EXTI 0200- >Nunber _Pr ogr ans_Ret ur ned;
while ( Counter-- ) {

EXTI 0200_Entry
EXTI 0200_Entry

(Qus_EXTI 0200_Entry_t *) EXTI 0200;

(Qus_EXTI 0200_Entry_t *)((char *)EXTI 0200 +
EXTI 0200- >Of f set _Program Entry);

Pgm Data = (char *) EXTI 0200 _Entry;

Pgm Data += EXTI 0200_Entry->Cf f set _Exi t _Dat a;

Conv_Li b( EXTI 0200_Entry->Program Li brary, lib);

sprintf( tnp_str , "CALL %/ % 10s % *s"
lib,
EXTI 0200_Ent ry- >Pr ogr am Nane,
EXTI 0200_Entry->Lengt h_Exit_Dat a,
Pgm Data );
systen( tnp_str );
/****************************-k***************************
* This is where Error Handling on the exit program *
* woul d be done. *
********************************************************/
if ( Counter ) {
mentpy( EXTI 0200- >Cont i nue_Handl e, Handl e, 16);
QusRetri eveExi t 1 nformati on(Handl e,
EXTI 0200,
Length_OF _R Var,
RTVEI _For mat _Nane,
EPnt _Nane,
EPnt _F_Nane,
EPr og_Nunber,
&EProg_Sel ect _C,
&Er r or _Code) ;
if ( Error_Code.Bytes_Available ) {
printf("\nEXCEPTION : %", Error_Code. Exception_ld);
exit (1);

}

return(0);

Using Semaphores and Shared Memory

The following two examplesiillustrate programs that support the client/server model.

Server Program

This program acts as a server to the client program (see Client Program). The buffer is a shared memory segment. The process
synchronization is done using semaphores.

Use the Create C Module (CRTCMOD) and the Create Program (CRTPGM) commands to create this program.

Call this program with no parameters before calling the client program.

/*********************************************************************/

/*********************************************************************/



/*

FUNCTI ON:  This program acts as a server to the client program */

*/

LANGUAGE: | LE C for 0S/400 */
*/

APl's USED:. senctl (), senget(), senop(), */
shmat (), shnctl (), shndt(), shnget () * |

*/

/*********************************************************************/

/*********************************************************************/

#i ncl ude <stdio. h>

#i ncl ude <string. h>
#i ncl ude <sys/ipc. h>
#i ncl ude <sys/sem h>
#i ncl ude <sys/shm h>

#defi ne SEMKEY 8888 /* Key passed into senget operation */
#defi ne SHWKEY 9999 /* Key passed into shnget operation */
#defi ne NUMSEMS 2 /* Num of sems in created sem set */
#def i ne S| ZEOFSHVBEG 50 /* Size of the shared nmem segnent */
#defi ne NUMVEG 2 /* Server only doing two "receives"

on shm segnent */

int main(int argc, char *argv[])

{

int rc, semd, shmd, i;

voi d *shm address

struct senbuf operations[2];
struct shmid_ds shmid_struct;
short sarray[ NUMSEMS] ;

/* Create a semaphore set with the constant key. The nunber of */

* semaphores in the set is two. |f a semaphore set already */
* exists for the key, return an error. The specified perm ssions*/
/* give everyone read/wite access to the semaphore set. */

sem d = senget( SEMKEY, NUMBEMS, 0666 | | PC CREAT | | PC_EXCL );
if ( semd ==-1)

printf("main: senget() failed\n");

return -1;
}

/* Initialize the first semaphore in the set to 0 and the */
/* second semaphore in the set to 0. */
[* */
/* The first semaphore in the sem set neans: */
/* '"1" -- The shared nmenory segnment is being used. */
/* '0" -- The shared nmenory segnment is freed. */
/* The second semaphore in the sem set neans: */
/* "1" -- The shared nmenory segment has been changed by */
[* the client. */
/* '"0" -- The shared nmenory segment has not been */
/* changed by the client. */
sarray[0] = O;
sarray[1l] = O;

/* The '1' on this comrand is a no-op, because the SETALL conmand*/

/* is used. */
rc = senctl( semd, 1, SETALL, sarray);
if(rc == -1)

{



printf("main: senctl() initialization failed\n");
return -1;

}

/* Create a shared nmenory segnent with the constant key. The */
/* size of the segnment is a constant. The specified perm ssions */
/* give everyone read/wite access to the shared nenory segnent. */
/* If a shared nmenory segnment already exists for this key, */
/* return an error. */
shm d = shnget (SHWKEY, S| ZEOFSHVSEG 0666 | | PC_ CREAT | | PC_EXCL);
if (shmd == -1)

printf("main: shnget() failed\n");
return -1;

}
/* Attach the shared nmenory segment to the server process. */
shm address = shmat (shmi d, NULL, 0);
if ( shmaddress==NULL )

printf("min: shmat() failed\n");
return -1,

}
printf("Ready for client jobs\n");

/* Loop only a specified nunber of tines for this exanple. */
for (i=0; i < NUMMSG i ++)
{
/* Set the structure passed into the sermop() to first wait */
/* for the second senval to equal 1, then decrenent it to */
/* allow the next signal that the client wites to it. */
/* Next, set the first semaphore to equal 1, which neans */
/* that the shared nenobry segnment is busy. */
operations[0].sem num= 1;
/* Qperate on the second sem */
operations[0].semop = -1;
/* Decrenent the senval by one */
operations[0].semflg = O;
/* Allow a wait to occur */
operations[1l].semnum= O;
/* Operate on the first sem */
operations[1l].semop = 1;
/* Increment the senmval by 1 */
operations[1l].semflg = | PC_NOMIT;
/* Do not allowto wait */

rc = senop( semd, operations, 2 );
if (rc == -1)

printf("main: senop() failed\n");
return -1;

}

/* Print the shared nenory contents. */
printf("Server Received : \"%\"\n", (char *) shm address);

/* Signal the first semaphore to free the shared nmenory. */
operations[0].sem num = O;

operations[0].sem op -1;

operations[0].semflg | PC_NOMAI T;

rc = semop( semid, operations, 1 );
if (rc ==-1)

printf("min: semop() failed\n");
return -1;



} /* End of FOR LOOP */

/* Cean up the environnent by renoving the sem d structure, */
/* detaching the shared nenory segnent, and then performng */
/* the delete on the shared nmenory segnment |D. */

rc = senctl( semid, 1, IPCRMD);
if (rc==-1)
{

printf("main: senctl() renove id failed\n");
return -1;

}
rc = shndt (shm address);
if (rc==-1)

{

printf("min: shndt() failed\n");
return -1,

}
rc = shnctl (shmd, PC_RM D, &shmd_struct);
if (rc==-1)

printf("main: shnctl () failed\n");
return -1,

}

return O;

}

Client Program

This program acts as a client to the server program (see Server Program). The program is run after the message Ready for client jobs
appears from the server program.

Use the CRTCMOD and CRTPGM commands to create this program.

Call this program with no parameters after calling the server program.

/*********************************************************************/
/*********************************************************************/

/* */
/* FUNCTION: This programacts as a client to the server program */
/* */
/* LANGUAGE: |ILE C for QS/400 */
/* */
/* APls USED. senget(), senop(), */
/* shnget (), shmat(), shndt() */
/* */

/******'k**********'k**********'k****************************************/
/*****************'k**********'k**********'k*****************************/

#i ncl ude <stdio. h>
#i ncl ude <string. h>
#i ncl ude <sys/ipc. h>
#i ncl ude <sys/sem h>
#i ncl ude <sys/shm h>

#defi ne SEMKEY 8888
#def i ne SHVKEY 9999

#def i ne NUVBENMS 2
#def i ne SI ZEOFSHVBEG 50

int main(int argc, char *argv[])

{



struct senbuf operations[2];
voi d *shm addr ess;
int semd, shmd, rc;

/* Get the already created semaphore |ID associated with key.
/* If the semaphore set does not exist, then it will not be
/* created, and an error will occur.

sem d = senget ( SEMKEY, NUMSEMS, 0666);

if ( semd==-1)

printf("main: senget() failed\n");
return -1;

}

/* CGet the already created shared nmenory | D associated with key.
/* If the shared nenory |ID does not exist, then it will not be
/* created, and an error wll occur.

shm d = shnget (SHWKEY, S| ZEOFSHVSEG, 0666) ;
if (shnid == -1)

printf("min: shnget() failed\n");
return -1,

}
/* Attach the shared nmenory segnent to the client process.
shm address = shmat (shmid, NULL, 0);
if ( shmaddress==NULL )

printf("main: shmat() failed\n");

return -1;
}
/* First, check to see if the first semaphore is a zero. If it
/* is not, it is busy right now The senpp() conmmand will wait

/* for the semaphore to reach zero before running the senop().
/* When it is zero, increnent the first semaphore to show t hat
/* the shared nenory segment is busy.

operations[0].sem num = 0;

/* QOperate on the first sem
operations[0].semop = O;

/* Wait for the value to be=0
operations[0].semflg = 0;

/* Allow a wait to occur
operations[1].semnum = 0;

/* COperate on the first sem
operations[1l].semop = 1;

/* Increnment the senval by one
operations[1l].semflg = 0;

/* Allow a wait to occur

rc = senop( semid, operations, 2 );
if (rc == -1)
{

printf("main: senop() failed\n");
return -1;

}

strcpy((char *) shmaddress, "Hello fromdient");

/* Rel ease the shared nenory segnment by decrenenting the in-use
/* semaphore (the first one). Increnment the second semaphore to
/* show that the client is finished with it.
operations[0].sem num = O;

/* Operate on the first sem
operations[0].semop = -1,

*/
*/

*/
*/

*/

*/
*/
*/
*/
*/
*/

*/
*/
*/

*/
*/

*/



/* Decrenent the senval by one */

operations[0].semflg = 0;

/* Allow a wait to occur */
operations[1l].semnum= 1;

/* Operate on the second sem */
operations[1l].semop = 1;

/* Increnment the senval by one */
operations[1l].semflg = 0;

/* Allow a wait to occur */

rc = senmop( sem d, operations, 2 );

if (rc == -1)
{
printf("main: senop() failed\n");
return -1;
}
/* Detach the shared nmenory segment fromthe current process. */
rc = shmdt (shm address);
if (rc==-1)
printf("min: shndt() failed\n");
return -1,
}
return O;

}

Using SNA/Management Services Transport APIs

This example shows a source and target application using network management transport APIs to send and receive management
services data. The example compilesin ILE C.

Source Application Program

This source application program sends a request to atarget application.

/******'k**********'k**********'k****************************************/
/*****************'k**********'k**********'k*****************************/

/* */
/* FUNCTI ON: */
/* This is a source application that uses the nanagenent services */
/* transport APls. It does the follow ng: */
/* 1. Pronpts for the network ID and CP name of the renote system */
/* where target applicati on MSTTARG has been started. */
/* 2 Pronpts for data to be sent to MSTTARG */
/* 3 Pronmpts for whether or not a reply is required. */
/* 4 Sends a management services transport request to MSTTARG */
/* 5 Repeats steps 2-4 until QU T is entered. */
/* */
/* Note: MSTTARG may be ended by this application by sending it the */
/* string " ENDRMIAPP". */
/* */
/* LANGUAGE: |ILE C for OS/400 */
/* */
/* APl's USED: QNVSTRAP, QNVENDAP, QNMRCVDT, */
/* QNVENDRQ,  QNMCHGWN,  QNIVENDAP */
/* */

/*********************************************************************/

/*********************************************************************/

/* I ncludes */



/*********************************************************************/

#i ncl ude <stdio. h>

#i ncl ude <string. h>

#i ncl ude <stdlib. h>
#def i ne NOERROR " NOERRCR"
#defi ne RQSONLY "*RQS

#defi ne RQSRPY "*RQSRPY "

typedef int HANDLE
typedef char APPLNAME[ 8] ;
typedef char NETI D[ 8];
typedef char CPNAME[ 8];
typedef char MODENAME[ 8] ;
typedef char SENSECCDE[ 8] ;

typedef char LI BNAME 10];
typedef char ONAME[ 10];

typedef char MsAE D 7];

typedef char EXCPDATA[ 48] ;
typedef char CATEGORY] 8];
typedef char APPLTYPE[ 10];
typedef char REPLRE(F 10];

typedef char DATARCVD[ 10];
typedef char REQTYPE[ 10];
typedef char POSTRPL[ 10];
typedef char REQUESTI D] 53] ;
t ypedef char SRBUFFER[ 500] ;

typedef struct {

ONAME dat a_queue_nane;
LI BNAME |i brary_nane;

} QUALQNAME;

typedef struct {
i nt bytes_provided;
int bytes_avail abl e;
M5GA D exception_I D
char reserved_area
EXCPDATA excepti on_dat a;
} ERRORCODE;

typedef struct {
char record_type[10];
char function[2];
HANDLE handl e;
REQUESTI D req_i d;
char reserved[11];
} NOTI FRCD;

typedef struct {
i nt bytes_provided;
int bytes_avail abl e;
SRBUFFER r ecei ved_dat a;
} RECEI VERVAR,

typedef struct {

typedef for handle

* typedef for application nane

* typedef for network ID
* typedef for control point name*/
* typedef for nobde nane

* typedef for SNA sense code (in

~ Y~~~ ~

~ Y~~~ ~
* % ok X F

/*

~ ~
*

~ ~
*

character format)
typedef for library name

* typedef for data queue nane
* typedef for nessage |ID

* typedef for exception data

* typedef for category

* typedef for application type
* typedef for replace

regi stration

typedef for data received
typedef for request type
typedef for post reply
typedef for request ID
typedef for send/receive
buffer. This programlinmts

the anpbunt of data to be sent
or received to 500 bytes. The

maxi mum si ze of a managenent
services transport buffer is
31739.

Li brary-qualified data queue
nane
dat a queue nane

* library name

Error code structure

* nunber of bytes provided

/* nunmber of bytes avail able
/* exception ID

/* reserved

/* exception data

Notification record structure

Record type

* Function

* Handl e

* Request ID

* Reserved area

Recei ver variable structure

* nunber of bytes provided

* nunber of bytes avail able
* received data

/*

Qual ified application name

*/
*/
*/
*/
*/
*/

*/



NETI D networ k_i d; /* Network | D */

CPNAME cp_nane; /* Control point nane */
APPLNANME app_nane; /* Application nane */

} QUALAPPL;
/* ___________________________________________________________________ */
/* External program decl arations */
/* ___________________________________________________________________ */
#pragma | i nkage( QNMSTRAP, OS) /* Start application API */
extern voi d QNMSTRAP (HANDLE *handl e, /* pointer to handle */

APPLNAME *appl name, /* pointer to appl name */
QUALONAME *qual gnane, /* pointer to data queue

name */
ERRORCODE *errorcode); /* pointer to error code
par anet er */
#pragma | i nkage( QNVENDAP, OS) /* End application API */
extern voi d QNVENDAP (HANDLE *handl e, /* pointer to handle */
ERRORCODE *errorcode); /* pointer to error code
par anet er */
#pragma | i nkage( QNVRCVDT, OS) /* Receive data API */
extern voi d QNVRCVDT (HANDLE *handl e, /* pointer to handle */
RECEI VERVAR *rcvvar, /* pointer to receiver
vari abl e */
int *rcvvarln, /* pointer to receiver variable
| ength */
REQUESTI D *reqid, /* pointer to request ID */
QUALAPPL *qual appl, /* pointer to renote
appl i cati on nane */
DATARCVD *datarcvd, /* pointer to type of data
recei ved */
int *waittim /* pointer to wait tine */
ERRORCODE *errorcode); /* pointer to error code
par anet er */
#pragma | i nkage( QNVMSNDRQ, OS) /* Send request API */
extern voi d QNVBNDRQ (HANDLE *handl e, /* pointer to handle */
QUALAPPL *qual appl, /* pointer to renote
application nane */
REQUESTI D *reqid, /* pointer to request ID */

SRBUFFER *sndbuf, /* pointer to send buffer */
int *sndbufln, /* pointer to send buffer |ength*/
REQTYPE *reqtype, /* pointer to request type */

POSTRPL *postrpl, /* pointer to post reply */
int *waittim /* pointer to wait tine */

ERRORCODE *errorcode); /* pointer to error code
par anet er */
#pragma | i nkage( QNMCHGW, OS) /* Change node nane AP */
extern voi d QNMCHGWN (HANDLE *handl e, /* pointer to handle */
MODENAME *npdenane, /* pointer to node name */

ERRORCODE *errorcode); /* pointer to error code
par anet er */
voi d check_error_code (char func_name[8]); /* Used to check error code
*/

voi d get _network_id (void); /* Get network |ID of destination
node */

voi d get _cp_nane (void); /* Get CP name of destination

node */

voi d process_replies(void); /* Process replies received from
destinati on application */
/* ___________________________________________________________________ */
/* d obal declarations */



HANDLE appl _handl e;

/* Handl e of application

ERRORCODE error_code_struc = /* Error code paraneter */

{si zeof (error_code_struc), /* Initialize bytes provided */

0, /* initialize bytes available */

NOERROR} ; /* initialize error code */

char input_line[80]; /* I nput data */

QUALAPPL qual _appl = /* Qualified application nane */

" " 1 " " 1 " "} ;

REQUESTI D req_i d; /* Returned request ID */

int wait tine = -1; /* Wait time = wait forever */

/* ___________________________________________________________________ */

/* Start of nain. */

/* ___________________________________________________________________ */
int main ()

APPLNAME appl _nanme = "MSTSOURC'; /* Application nane to be used */

QUALONAME dat a_queue_parm = /* Data queue nanme to be used */

{"*NONE v, "}; /* Initialize structure */

NOTI FRCD noti f _record; /* Area to contain notification
record */
CATECGORY category = "*NONE  "; /* SNA/ Managenent Services function
set group */
APPLTYPE appl _type = "*FPAPP "; I'* Application type */
REPLREG repl ace_reg = "*YES "; /* Replace registration = *YES */
int sys_ result; /* Result of system function */
char end_nsg[] = "ENDRMIAPPL"; /* 1f this data is received then
the application will end */
char incoming _data[] = "01"; /* 1nconi ng data constant */
SRBUFFER send_buf f er; /* Send buffer */
int data_l ength; /* Length of send data */
char input_char; /* lnput character */
REQTYPE req_type; /* Request type */
POSTRPL post_reply = "*NO "; /* Don't post any received replies
*/
MODENAME node_nane = "#l NTER : /* Mode nanme = #| NTER */
/-k ___________________________________________________________________ */
/* Start of code */
/-k ___________________________________________________________________ */
QNVSTRAP ( &appl _handl e,

&appl _nane,

&dat a_queue_parm

&error_code_struc); /* Start application */
check_error_code(" QNMSTRAP") ; /* Check error code */
ONMCHGWN  ( &appl _handl e,

&mde_nane,

&error_code_struc); /* Change node nane */
check_error_code(" QNMCHGWN') ; /* Check error code */
get _network_id(); /* Get network |ID */
get _cp_nane(); /* Get CP name */
mencpy(qual _appl . app_nane,

"MSTTARG ",
si zeof (qual _appl . app_nane)); /* Copy application nane */
printf ("Enter nmessage to send to renote application or "
"QUIT to end\n");
gets(input_line);
whil e (nmenmcnp(i nput _line,
TQUIT,
sizeof ("QUIT")) !'=0) /* Wile an ending string
has not been entered */
data_length = strlen(input_line); /* Get length of nessage */
mencpy(send_buffer,
i nput _I'ine,
dat a_l engt h); /* Put nessage in send buffer */

printf("Reply necessary? (Y or

N\n"); /* Pronpt for reply



i ndi cat or
gets(input_Iline); /* CGet reply character
i nput _char = toupper(input_line[0]); /* Convert character to
upper case
while (strlen(input_line) '=1
(i nput _char !'="Y'
i nput_char !'= "N))
printf("Please type Y or N\n")
gets(input_line); /* CGet reply character
i nput _char = toupper(input_line[0]); /* Convert character to
upper case
}
if (input_char =="Y")
{
mencpy(req_type,
RQSRPY,
si zeof (req_type)); [/* Indicate request should have
areply
}
el se
{
mencpy(req_type

RQSONLY,

*/
*/

*/

*/
*/

*/

sizeof (req_type)); /* Indicate request should not have

areply

}

QNVBNDRQ ( &app! _handl e,

&qual _appl ,

&req_id,

&send_buffer,

&dat a_| engt h,

&req_type,

&post _reply,

&wai t _tine,

&error_code_struc); /* Send request to renote

application

check_error_code("QNMSNDRQ'); /* Check error code
if (input_char =="'Y")

process_replies(); /* Process one or nore received
replies

printf ("Enter nessage to send to renpote application or "
"QUIT to end\n");
gets(input_Iline);

QNVENDAP ( &appl _handl e,
&error_code_struc); /* End the application

return O;

voi d process_replies ()

RECElI VERVAR r ecei ver _var = /* Receiver variable
{sizeof (receiver_var)}; [/* Initialize bytes provided
int rcv_var_len = sizeof(receiver_var); /* Length of receiver

vari abl e
DATARCVD data_rcvd = "*NODATA "; /* Type of data received
QUALAPPL qual _appl ; /* Sender of reply

printf ("Received reply(s):\n");
whil e (nmencnp(data_rcvd,

*/

*/

*/

*/

*/
*/

*/
*/

*/
*/
*/



"*RPYCPL ",
si zeof (data_rcvd))

{
strncpy(recei ver_var.received_data,
"\ 0",
si zeof (recei ver _var.received data)); /* Null out
data buffer
QNVRCVDT ( &app! _handl e,

&r ecei ver _var

& cv_var _|en

&eq_id

&qual _appl,

&dat a_rcvd,

&wait _tinme,

&error_code_struc); [/* Receive reply
check_error_code("QNVRCVDT"); [/* Check error code
printf("%.500s\n", receiver_var.received_data); /* Print out

reply
}

}
[ F e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e ma e
/* get_network_id function
[ F e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e ma e
void get_network_id ()
{

i nt count;

printf("Enter network ID of renmpote system where MSTTARG "

"application has been started\n"); /* Pronpt for network
I D
gets(input_line); /* Get network ID

while (strlen(input_line) <= 0 |
strlen(input_line) > 8)

printf("Network IDis too long or too short

gets(input_Iline);

nmencpy(qual _appl . networ k_i d,
i nput _Iine
strlen(input_line));

for (count=0

qual _appl . network_i d[ count] =

t oupper (qual _appl

voi d get _cp_nane ()

int count;

printf("Enter CP nane of
"has been started\n");

gets(input_line);

while (strlen(input_line) <= 0 |
strlen(input_line) > 8)

printf("CP name is too long or
gets(input_Iline);

mencpy(qual _appl . cp_nane,
i nput _Iine
strlien(input_line));
for (count=0
qual _appl . cp_nane[ count] =

I=0) /* Wile fina

count < strlen(input_

renote system where MSTTARG application

count < strlen(input_

been recei ved

/* Wiile network IDis not valid

- try again\n");
/* Get network ID

/* Copy network ID
Iine); count++)

network_i d[ count]); /* Convert

i nput to uppercase

/* Pronpt for CP name
/* Get CP nane

/* While CP nane is not valid

too short - try again\n");
/* Get CP nane

/* Copy CP nane
line); count++)

reply has not

*/

*/

*/
*/

*/

*/
*/

*/

*/

*/
*/

*/



t oupper (qual _appl . cp_nane[count]); /* Convert

i nput to uppercase */
}
/2 * [
/* check_error_code - */
/2 * [
voi d check_error_code (char func_name[8])
{

char *sense_ptr = error_code_struc. exception_data + 36; /*
Pointer to sense code in

exception data */
SENSECODE sense_code; /* SNA sense code */
if (error_code_struc.bytes_available '=0) /* Error occurred? */

{

printf("\n\nError occurred calling %.8s.\n", func_nane);
mencpy(sense_code
sense_ptr
si zeof (sense_code) ) ; /* Copy sense code from exception
dat a */
printf("Error code is %.7s, SNA sense code is %.8s.\n",
error_code_struc. exception_I D
sense_code) ;
if (mencp(func_nane,

" QNVBTRAP"
si zeof (func_nane)) !'=0) /* Error did not occur on
start application? */
QNIVENDAP ( &appl _handl e,
&error_code_struc); /* End the application */
} o
exit (EXI T_FAI LURE) ; /* Exit this program */

Target Application Program

Thistarget application receives requests from and returns replies to source applications.

/*********************************************************************/
/*********************************************************************/

/* */
/* FUNCTI ON: */
/* This is a target application that uses the managenent services */
/* transport APlIs. It receives nmanagenment services transport */
/* requests from source application MSTSOURC and di spl ays the data */
/* contained in the request. |If the request specifies that a */
/* reply needs to be sent, this program accepts input fromthe */
/* keyboard and sends one or nore replies to the source application. */
/* */
/* LANGUAGE: |ILE C for OS/400 */
/* */
/* APls USED: QNVMSTRAP, ONVENDAP, QNVREGAP, QNVDRGAP, */
/* QNVRCVDT, QNVSNDRP, ONVRCVOC, QRCVDTAQ */
/* Q\VENDAP */
/* */

/*********************************************************************/
/*********************************************************************/
/* I ncludes */
/*********************************************************************/
#i ncl ude <stdi o. h>
#i ncl ude <string. h>
#i ncl ude <stdlib. h>



#def i ne NOERROR " NOERROR'
#defi ne REQUEST "*RQS
#defi ne REQREPLY "* RQSRPY

#defi ne REPLYI NC "*RPYI NCPL "

#defi ne REPLYCVP "*RPYCPL

| X o o e o e o e o e o e e e e e e e e e e e e e e e e e e e e eem e eee e o * [
/* Type definitions */
A R R */
typedef int HANDLE; typedef for handle */

typedef char APPLNAME[ 8] ;
typedef char NETI D[ 8];
t ypedef char CPNAME[ 8];
typedef char SENSECOCDE[ 8] ;

typedef char LI BNAME[ 10];
t ypedef char ONAME[ 10];

typedef char MsA D[ 7];

typedef char EXCPDATA[ 48] ;
typedef char CATEGORY] 8];
typedef char APPLTYPE[ 10];
typedef char REPLREJ 10];

typedef char DATARCVD[ 10];

typedef char REPLYTYPE[ 10];
typedef char REQUESTI D] 53] ;

typedef char PACKED5[ 3];

typedef char SRBUFFER] 500];

typedef struct {

QNAME dat a_queue_nane;
LI BNAME |i brary_nane;

} QUALQNAME;

typedef struct {
i nt bytes_provided;
i nt bytes_avail abl e;
MsG D exception_I D
char reserved_area

EXCPDATA excepti on_dat a;

} ERRORCCDE;

typedef struct {
char record_type[10];
char function[2];
HANDLE handl e;
REQUESTI D req_i d;
char reserved[11];
} NOTI FRCD;

typedef struct {
i nt bytes_provided;
int bytes_avail abl e;
SRBUFFER r ecei ved_dat a;
} RECEI VERVAR,

typedef struct {
NETI D networ k_i d;
CPNAME cp_nane;
APPLNAME app_hane;

* typedef for application nane */

* typedef for network ID */
* typedef for control point name*/
* typedef for SNA sense code

(in character format) */
/* typedef for library name */
/* typedef for data queue nane */
* typedef for nessage ID */
* typedef for exception data */
* typedef for category */

* typedef for application type */
* typedef for replace

registration */
/* typedef for data received */
/* typedef for reply type */
* typedef for request ID */

* typedef for PACKED(5,0) field */
* typedef for send/receive

buffer. This programlimts
the amount of data to be sent
or received to 500 bytes. The
maxi mum si ze of a managenent
services transport buffer is

31739. */
/* Library-qualified data queue

name */
/* data queue nane */
/[* library name */
/* Error code structure */
/* nunber of bytes provided */
* nunber of bytes avail able */
/* exception ID */
/* reserved */
/* exception data */
/* Notification record structure */
/* Record type */
* Function */
* Handl e */
* Request ID */
* Reserved area */

/* Receiver variable structure */
/* nunber of bytes provided */
* nunber of bytes avail able */
* received data */
/* Qualified application nane */
/* Network ID */
* Control point name */
* Application name */



} QUALAPPL:

/* ___________________________________________________________________ */
/* External program decl arations */
/* ___________________________________________________________________ */
#pragma | i nkage( QNVMSTRAP, OS) /* Start application API */
extern voi d QNMSTRAP (HANDLE *handl e, /* pointer to handle */
APPLNAME *appl name, /* pointer to application
name */
QUALONAME *qual gnane, /* pointer to data queue
name */
ERRORCODE *errorcode); /* pointer to error code
par anet er */
#pragma | i nkage( QNVENDAP, OS) /* End application API */
extern voi d QNVENDAP ( HANDLE *handl e, /* pointer to handle */
ERRORCODE *errorcode); /* pointer to error code
par anet er */
#pragma | i nkage( ONVREGAP, OS) /* Register application API */
extern voi d QNVREGAP ( HANDLE *handl e, /* pointer to handle */
CATEGORY *category, /* pointer to category */
APPLTYPE *appltype, /* pointer to application
type */
REPLREG *replreg, /* pointer to replace
regi stration parameter */
ERRORCODE *errorcode); /* pointer to error code
par anet er */
#pragma | i nkage( QNVDRGAP, OS) /* Deregister application API */
extern void QNVDRGAP (HANDLE *handle, /* pointer to handle */
ERRORCODE *errorcode); /* pointer to error code
set group */
#pragma | i nkage( QNVMRCVDT, OS) /* Receive data API */
extern voi d QNVRCVDT (HANDLE *handl e, /* pointer to handle */
RECEI VERVAR *rcvvar, /* pointer to receiver
vari abl e */
int *rcvvarln, /* pointer to receiver variable
| ength */
REQUESTI D *reqid, /* pointer to request ID */
QUALAPPL *qual appl, /* pointer to renote
application nane */
DATARCVD *datarcvd, /* pointer to type of data
recei ved */
int *waittim /* pointer to wait tine */
ERRORCODE *errorcode); /* pointer to error code
par anet er */
#pragma | i nkage( QNVSNDRP, OS) /* Send reply API */
extern voi d QNVBNDRP (HANDLE *handl e, /* pointer to handle */
REQUESTI D *reqid, /* pointer to request ID */

SRBUFFER *sndbuf, /* pointer to send buffer */
int *sndbufln, /* pointer to send buffer |ength*/
REPLYTYPE *rpltype, /* pointer to reply type */

int *waittim /* pointer to wait tine */

ERRORCODE *errorcode); /* pointer to error code
par anet er */
#pragma | i nkage( QNMRCVCC, OS) /* Receive operation conpletion API
*/
extern voi d QNMRCVOC (HANDLE *handl e, /* pointer to handle */
REQUESTI D *reqid, /* pointer to request ID */

QUALAPPL *qual appl, /* pointer to renote

application nane */

ERRORCODE *errorcode); /* pointer to error code
par anet er */



#pragma | i nkage( QRCVDTAQ, OS) /* Receive data queue */
extern voi d QRCVDTAQ (QNAME *queue_nane, /* pointer to queue namne */
LI BNAME *|ib_nanme, /* pointer to library nane */
PACKEDS *rcd_len, /* pointer to record length */

NOTI FRCD *notifrcd, /* pointer to notification
record */
PACKEDS *waittinme); /* pointer to wait tinme */

voi d check_error_code (char func_nanme[8]); /* Used to check error

code */
/* ___________________________________________________________________ */
/* d obal declarations */
/* ___________________________________________________________________ */
HANDLE appl _handl e; /* Handl e of application */
ERRCORCODE error_code_struc = /* Error code paraneter */
{si zeof (error_code_struc), [/* Initialize bytes provided */
0, /* initialize bytes available */
NOERRCR} ; /* initialize error code */
/* ___________________________________________________________________ */
/* Start of main function */
/* ___________________________________________________________________ */
int main ()
/* ___________________________________________________________________ */
/* Local declarations */
/* ___________________________________________________________________ */
APPLNAME appl _nanme = "MSTTARG "; /* Application nane to be used */
QUALONAME dat a_queue_parm = /* Data queue name to be used */
{"MSTDTAQ ", "QTEMP "}; /* Initialize structure */
NOTI FRCD noti f _record; /* Area to contain notification
record */
RECEI VERVAR r ecei ver _var = /* Receiver variable */
{sizeof (receiver_var)}; /* Initialize bytes provided */
QUALAPPL qual _appl ; /* Qualified application nanme */
DATARCVD dat a_r cvd; /* Type of data received */
CATEGORY category = "*NONE  "; /* SNA/ Managenent Services function
set group */
APPLTYPE appl _type = "*FPAPP "; I* Application type */
REPLREG repl ace_reg = "*YES ";: |* Replace registration = *NO */
REPLYTYPE reply_cnp = REPLYCWP; /* Complete reply */
REPLYTYPE reply_inc = REPLYI NC, /* Inconplete reply */
int sys_result; /* Result of system function */
int rcv_var_len = sizeof(receiver_var); /* Length of receiver
vari abl e */

PACKEDS wait_time_p = "\x00\x00\x1D"; /* Packed value for wait tine
= -1, that is, wait forever */

PACKEDS5 record_| en; /* Length of received data queue

record */
int wait_forever = -1; /* Integer value for wait time =

-1, that is, wait forever */
int nowait = 0; /* Do not wait for 1/Oto

conpl ete */
char end_nsg[] = "ENDRMIAPPL"; /* If this data is received then

the application will end */
char inconming _data[] = "01"; /* Incom ng data constant */
char inbuf[85]; /* I nput buffer */
SRBUFFER send_buffer; /* Send buffer for sending

replies */
int reply_Ilen; /* Length of reply data */
/* ___________________________________________________________________ */
/* Start of executable code */
/* ___________________________________________________________________ */

sys_result = systen("DLTDTAQ DTAQ QTEMP/ MSTDTAQ "); /* Delete
previ ous data queue (if any) */



sys_result = systen("CRTDTAQ DTAQ QTEMP/ MSTDTAQ NMAXLEN(80)");
Create data queue
ONVSTRAP ( &appl _handl e,

&appl _nane,

&dat a_queue_par m

&error_code_struc); /* Start application
check_error_code(" QNMSTRAP") ; /* Check error code
ONVREGAP ( &appl _handl e,

&cat egory,

&appl _type,

& epl ace_reg

&error_code_struc); /* Register the application
check_error_code(" QNVREGAP") ; /* Check error code
whil e (nmencnp(receiver_var.received_data

end_nsg,

si zeof (end_nsg)) != 0)

{ /* Loop until an ending string

has been sent by the requesting

application
QRCVDTAQ ( &dat a_queue_par m dat a_queue_narne,
&dat a_queue_parm | i brary_nane,
& ecord_| en
&notif _record,

&wait _time_p); /* Receive indication fromdata

queue
if (mencrp(notif_record.function
i nconi ng_dat a

si zeof (i ncomi ng_data)) == 0) /* Incom ng data was
received?
{
strncpy(receiver_var.recei ved_data
ll\ Oll ,

si zeof (receiver _var.received_data)); /* Null out the

recei ve buffer

QNVRCVDT ( &appl _handl e,

&r ecei ver _var,

& cv_var _|l en,

&notif_record.req_id,

&qual _appl

&data_rcvd

&wai t _forever,

&error_code_struc); /* Receive data using the

*/

*/

*/

*/

request IDin the notification*/

check_error_code("QNVRCVDT"); /* Check error code */
printf("%.500s\n", receiver_var.received_data); /* Display
the received data */
if (mencnp(data_rcvd
REQREPLY,
si zeof (data_rcvd)) == 0) /* Request requires
a reply? */
{
printf("Please enter your replies (a null line "
"indicates that you are finished)\n"); /* Display
a pronpt message */
get s(i nbuf); /* CGet the reply data */
reply_len = strlen(inbuf); /* Get length of reply */
while (reply_len !'=0) /* Wiile no null string was input
*/
{ _ _
mencpy(send_buffer,inbuf,strlen(inbuf)); /* Copy
data to send buffer */

QNVSNDRP  ( &appl _handl e,
&notif_record.req_id,
&send_buffer,
&eply_len
&reply_inc,

&no_wai t,



r

&error_code_struc); /* Send a reply to the

source application (specify
"not last" reply). The result
of this operation will be
obt ai ned | ater using the
recei ve operation conpletion
API .

get s(inbuf); /* Get the next reply

reply_len = strlen(inbuf); /* Get length of reply

}
QNVBNDRP  ( &app! _handl e,

&notif _record.req_id

&send_buffer,

& eply_len,

&reply_cnp,

&no_wai t,

&error_code_struc); /* Send final reply (this
contains no data). The result
of this operation will be
obt ai ned | ater using the
recei ve operation conpletion

API .
}
el se
{ /* Areply is not required
if (mencnp(data_rcvd
REQUEST,
si zeof (data_rcvd)) != 0) /* Sonething other than a
request was received?
printf("lIncorrect data was received, '
"data_rcvd = %.10s\n", data_rcvd); /* Print
val ue of data_rcvd
}
}
}
el se
{ /* A send conpl etion was received
for a previous send reply
operation
NVRCVOC ( &appl _handl e,
&notif_record.req_id,
&qual _appl
&error_code_struc);/* Receive operation conpletion
check_error_code("QNVMRCVOC'); /* Check error code
printf("Reply was sent successfully.\n"); /* Error code was
(01¢
} }
QNVDRGAP ( &appl _handl e,
&error_code_struc); /* Deregister the application
QNVENDAP ( &appl _handl e,
&error_code_struc); /* End the application
eturn O;
check_error_code -

This function validates the error code paraneter returned on
the call to a managenent services transport APl program |f
an error occurred, it displays the error that occurred and
ends this program

voi d check_error_code (char func_name[8])

S

*/
*/
*/

S

*/

*/

*/

*/
*/

*/



{

char *sense_ptr = error_code_struc. exception_data + 36; /*
Pointer to sense code in

exception data */
SENSECODE sense_code; /* SNA sense code */
if (error_code_struc.bytes_available '=0) /* Error occurred? */

{
printf("\nError occurred calling %.8s.\n",func_nane);
mencpy(sense_code,
sense_ptr,
si zeof (sense_code) ) ; /* Copy sense code from exception
dat a */
printf("Error code is %.7s, SNA sense code is %.8s.\n",
error_code_struc. exception_I D,
sense_code) ;
i f (mencp(func_nane,

" QNVSTRAP'
si zeof ("OQNMSTRAP")) = 0) /* Error did not occur on
start application? */
QNVENDAP ( &appl _handl e,
&error_code_struc); /* End the application */
} N
exit (EXI T_FAI LURE) ; /* Exit this program */

Using Source Debugger APIs

The ILE source debugger APIs alow an application devel oper to write adebugger for ILE programs. One might ask why this would
ever be done when an ILE debugger is provided with OS/400. There are several reasons why an application developer might want to
use these APIsto write adifferent ILE debugger:

« A debugger running on aworkstation could be built that would debug ILE programs running on the iSeries server. This
would alow a debugger to be written that would take advantage of Windows and other ease-of-use interfaces available on the
workstation. The workstation debugger would communicate with code running on the i Series server. The code running on the
i Series server would use the debugger APIs.

« Thewriter of an ILE compiler on the i Series server might want to write a debugger to take advantages of the features of the
language. The OS/400 debugger is a more general-purpose debugger made for all ILE languages.

« A debugger could be written with functions not available on the OS/400 ILE debugger.

Source Debugger APIs--Overview

The ILE source debugger APIs can be divided into several groups. These include APIs that:
« Start and end the debug session

« Add programs and modules to debug
« Manipulate text viewsin a program

« Add and remove breakpoints, steps, and so on

Besides APIs, there are two user exits that get called:

« The Source Debug program gets called when the Start Debug (STRDBG), Display Module Source (DSPMODSRC), and End
Debug (ENDDBG) CL commands are entered.



« The Program Stop Handler gets called when an ILE program being debugged hits a breakpoint, step, and so on.

To demonstrate how these APIs are used, this topic presents an example debugger with complete code examples and an explanation
of what the APIs do.

The ILE debugger that comes with OS/400 uses the debugger APIsjust as a user-written debugger would. There is nothing specia
about the OS/400 debugger. Its functions could be done by an application developer using the debugger APIs and other OS/400 APIs.

A Simple Debugger--Scenario
Consider asimple scenario in which the user wishes to debug an ILE program.
1. From the command entry screen, the user enters the Start Debug (STRDBG) command, passing it the name of an ILE
program to debug.
STRDBG P1
2. The ILE debugger screen is displayed, showing the source of amodule in the ILE program being debugged. From this screen,
the user adds a breakpoint and then exits.
3. Back at the command entry screen, the user runs the ILE program that is being debugged.

CALL P1

4. TheILE program hits the breakpoint previously set. The ILE debugger screen is displayed, highlighting in the source where
the program has stopped at the breakpoint.

5. The user displays avariable in the program being debugged.

6. The user exitsthe ILE debugger, alowing the ILE program to run to completion. The program ends.

7. Back at the command entry screen, the user ends the debug session.

ENDDBG
Thisisthe smplest of debug scenarios, but it illustrates how OS/400, the debugger user exits, and the debugger APIs interact.

The following figure shows the various interactions.
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A detailed explanation of the scenario follows:

1. The Start Debug (STRDBG) CL command is used to start the debug session. By default, if an ILE program is specified on
the command, the OS/400 ILE debugger user exit iscalled. A different user exit (called the Source Debug program) can be




specified on the Start Debug command by specifying a program name on the SRCDBGPGM parameter.

When the Source Debug program is called, it is passed areason field, which indicates why it was called. The * START reason
is passed to it by the Start Debug command, indicating that the ILE debugger isto start itself and do any necessary
initialization. When the * START reason is indicated, the names of any ILE programs on the Start Debug command are also
passed to the Source Debug program.

. Inthis scenario, the system Source Debug program initializesitself. It calls the QteStartSourceDebug API, which tells the
system that |LE debugging is to be done. The name of a program stop handler program is passed to this API. The stop
handler is a program that the system calls when an ILE program hits a breakpoint, step, or other condition where the system
stops the program for the debugger.

The Source Debug program must indicate to the system that the ILE programs specified on the Start Debug command are to
be debugged. To do this, the QteRetrieveModuleViews API is called, once for each ILE program specified on the Start
Debug command. In this scenario, the API is called, passing it the name of program P1. The purpose of the API isto return
information about the ILE program, including the modules and views of the program. A view is the source text that is
displayed by the debugger for a particular module.

Once information about the ILE program is obtained, one or more views of the program must be registered. Once aview is
registered, the system can perform various functions on that view in behalf of the debugger application. For performance
reasons, only the views the user is interested in displaying should be registered.

The Source Debug program is now done performing the function for the * START reason. It exits, returning control to the
Start Debug command.

. By default, if an ILE program is specified on the Start Debug command, the ILE debug screen is displayed. To indicate to the
ILE debugger that a screen isto be put up, the Source Debug program is called by the command again, thistime with a
reason of *DISPLAY .

Because thisisthe first time any views for P1 are to be displayed, the ILE debugger must retrieve the text to display. The
first view of the first module of the program is selected as the default view to display.

The Source Debug program calls the QteRetrieveViewText API to retrieve the text associated with the default view. Next, in
case this program is already on the stack and stopped, the QteRetrieveStoppedPosition API is called to check. If the program
were on the stack, the source would be positioned to the statement where the program was stopped, and that line would be
highlighted. In this scenario, the program is not yet on the stack, so the first line of the source will appear at the top of the
screen, and no line will be highlighted.

The Source Debug program next calls User Interface Manager (UIM) APIsto display the source on the screen.

. At this point, the source screen is displayed showing the text of the first view in the first module of the first ILE program
specified on the Start Debug command. From this screen, the user can enter debug commands or do other options provided
by the debugger application.

In this scenario, the user adds a breakpoint to aline in the ILE program P1 being debugged. When a command is entered, the
UIM APIscall aprogram which is part of the ILE debugger to process the command.

To process the breakpoint, the QteAddBreakpoint is called. It is passed a view number which indicates the view being
displayed, and aline number in that view. A breakpoint is added to the program by the API.

. Back to the UIM screen, the user exits the ILE debugger. Once at the command entry screen, the user then runs the program
P1 which has the breakpoint.

. When P1 hits the breakpoint, the system calls the program stop handler defined by the QteStartSourceDebug API. The
Program Stop Handler calls UIM to put up the source for the module where the program has stopped because of the
breakpoint. The lineis highlighted to show the user exactly where the program has stopped.

. From the source debugger screen, the user displays a variable in program P1 which is stopped at the breakpoint. UIM calls
the debugger to process the command. The debugger calls the QteSubmitDebugCommand API, which retrieves the value of
the variable to be displayed. The debugger then displays this value on the screen.

. The user now exits from the source debugger screen. This allows P1, which was stopped at a breakpoint, to continue running.
When P1 ends, the user is back at the command entry screen.

. The user ends the debug session by entering the End Debug (ENDDBG) CL command. The system calls the Source Debug
program, passing it areason of * STOP. The Source Debug program calls the QteEndSourceDebug API to indicate to the
system that |LE debugging has ended. It then tears down its own environment (closes files, frees space, and so on) and then
ends. The End Debug command completes, and the user is back to the command entry, the debug session having ended.



Source Debugger--Example

This section discusses an example | LE debugger that demonstrates the use of some of the ILE debugger APIs. Each function in the C
program is discussed along with the APIs that they call. Although the entire program listing is printed later (see Debugger

Code--Sample), each function or piece of code is printed with the section where it is discussed to make reading the code easier.

The example debugger does not use al ILE debugger APIs. Itsfunction is limited. After the discussion of the code, the APIs and
some functions not covered are discussed.

Compiling the Debugger

The Create C Module (CRTCMOD) command compiles the source code of the debugger. It is compiled into module DEBUG.

The Create Program (CRTPGM) command creates program DEBUG from module DEBUG. It is necessary to bind to service
program QTEDBGS so that the calls to the debugger APIs are resolved. It is also important to use activation group QTEDBGAG.
Thisis an activation group that cannot be destroyed while the job isin debug mode. Thus, all static variablesin program DEBUG
remain intact throughout the debugging of the ILE program. Only when ENDDBG is entered can the activation group be destroyed,
even if the Reclaim Resources (RCLRSC) CL command is entered.

Starting the Debugger

The example debugger consists of asingle program called DEBUG. The program is used as the Source Debug program as well as the
Program Stop Handler. The program determines how many parametersit is being called with, and with thisinformation it does the
function of one or the other of the user exits.

The debugger can debug only one ILE program. This program is specified on the Start Debug CL command. The program cannot be
removed from debug until ENDDBG is done. No new programs can be added.

To debug an ILE program P1 with this sample debugger, the following CL command could be entered:

STRDBG P1 SRCDBGPGM DEBUG)
Note that DEBUG must bein the library list when STRDBG is done.

If the command is done, P1 is called twice, once as a Source Debug program given areason of * START, and again as a Source
Debug program given areason of *DISPLAY .

Other variations of the Start Debug command can be given with different results. For example, the following CL command causes
DEBUG to be called only once with areason of *START:

STRDBG P1 SRCDBGPGM DEBUG) DSPMODSRC( * NO)

Thisis because STRDBG has been told not to display the debug screen, so the *DISPLAY reason is not given until the user does the
Display Module Source (DSPMODSRC) CL command.

The following example does not even call DEBUGGER:

STRDBG SRCDBGPGM DEBUG)

Thisis because no ILE program is specified. If an ILE program receives an unmonitored message and the ILE debugger needs to be
called, DEBUG isfirst called with * START as a Source Debug program. Also, if Display Module Source is entered, the * START
and then the *DISPLAY reason is passed to DEBUG.

Using the Debugger

When the debugger is started, it allows simple debugging commands to be entered. The C session manager is put up, which scrolls
the users commands and the debugger output. To see alist of the allowable commands, enter HELP.

The"list views' command shows all of the views available in the program being debugged. The text description of the view islisted,
with a sequential number. This number is used by the "switch” command to switch to that view.

The "list text" command prints out the text of the current view. Text has aline number next to it. The line number is used when
setting breakpoints or other debug commands.

The switch command switches the current view. The current view is the view used when setting breakpoints, displaying variables,



viewing text, and so on.

The "quit" command exits the debugger.

Other commands are interpreted by the QteSubmitDebugCommand API. This API will be discussed later. An example command that
can be entered is "break n", where n is the line number in the current view. These commands are similar to the ones allowed in the
ILE debugger shipped with OS/400.

Header Files Used in Debugger

#i ncl ude <stdio. h>
#i ncl ude <string. h>
#i nclude <stdlib. h>
#i ncl ude <qt edbgs. h>

Besides the normal C library header files, an API header file, gtedbgs.h isincluded. This file defines the functions exported from
service program QTEDBGS. This service program contains the ILE debugger APIs.

Global Variables

static _TE VEW.0100_T *pgm dbg_dta = NULL;
static long current_view = 0; /* current view - defaults to 1st*/
static _TE OBJLIB_ T program.li b; /* name and |ib of pgm debugged */

These are global variables that hold information about the program being debugged. These variables do not go away when program
DEBUG exits, because they are stored in the activation group which is not destroyed until the debug session has compl eted.

The name and library of the program are stored, asisthe current view being debugged. Also, a pointer to a structure returned by the
QteRetrieveModuleViews is saved, as this information is needed when debugging the various views of the program.

PgmList_t

typedef struct {

_TE OBJLIB_T PgmlLi b; /* Name and Library of program */
_TE_NAVMVE_T Pgnilype; /* programtype, *PGM or *SRVPGM */
} Pgniist_t;

Thisisthe structure of the name, library, and type of the program being debugged.

main()

main (int argc, char *argv[]) {
if (argc == 4) /* called as source debug progrant/
Handl eSessi on(argv[1], (Pgniist_t *)argv[2], *(int
*)argv[3]);
else if (argc == 8) /* called as program stop handl er*/
Handl eSt op((_TE _OBJLIB_ T *)argv[1l], argv[2],
argv[ 3], argv[4],
(long *)argv[5], *(int *)argv[6],
argv[7]);
}

Program DEBUG can be called in two ways. When it is called by the STRDBG, DSPMODSRC, and ENDDBG CL commands, it is
called as the Source Debug program user exit. It is passed three parameters.
DEBUG can aso be called when a program being debug hits a breakpoint or step. In this case, it is passed seven parameters.

DEBUG therefore can determine why it was called by counting the number of parameters it was passed. Remember that argc includes
the program name as the first argument passed.

If argc is 4 (three parameters passed to DEBUG), function HandleSession is called, and the three parameters passed to DEBUG are
passed to it, typecasted as needed.

If argc is 8 (seven parameters passed to DEBUG), function HandleStop is called, and the seven parameters passed to DEBUG are
passed to it, typecasted as needed.



If any other number of parameters are passed to DEBUG, it cannot have been called from the OS/400 debug support, so DEBUG will
just exit.

HandleSession()
voi d Handl eSessi on(char reason[ 10],

PgrlLi st _t Prograniist[],
i nt Progranli st Count) {

if (mencnp(reason, "*START ",10) == 0) /* reason is *START */
St art UpDebugger ( Progranii st, Progranili st Count);

else if ( mencnp(reason,"*STOP ",10) == 0) /* reason is *STOP */
Tear DownDebugger () ;

else if ( mencnp(reason, "*DI SPLAY ",10) == 0) /* reason *DlI SPLAY */

ProcessComands() ;

}

When DEBUG is called as a session handler, it is passed three parameters. The first parameter is a 10-character array containing a
reason field. This contains the reason why the session handler is called.

When DEBUG isfirst called, it is passed areason of *START, indicating that the debugger isto initialize for an ILE debug session.
When this reason is given, the second parameter contains alist of ILE programs specified on the STRDBG command, and the third
parameter contains the number of programs specified on parameter two. From 0 to 10 ILE programs can be specified.

When the user wishes to see the ILE debugger screen, either from STRDBG or DSPMODSRC, areason of *DISPLAY is passed.
When the user enters ENDDBG, the * STOP reason is passed, indicating that the ILE debug session is ending. The second and third
parameters are not used when the reason is*DISPLAY or *STOP.

The code tests for areason and calls the appropriate function. Thereis one function for each reason that can be passed.

Tear DownDebugger ()

voi d Tear DownDebugger (voi d) {
_TE_ERROR_CODE_T errorCode = {8}; /* errors will be ignored */

/* Call EndSourceDebug to get out of |ILE debug node */
Q eEndSour ceDebug( &er r or Code) ;

exit(0); /* destroy activation group */

}

This function is called when the user enters ENDDBG. The debugger calls the QteEndSourceDebug APl which ends ILE debugging.
Since an 8 is passed as the number of bytes provided, the message ID and error data from an error are not returned to the caller. Thus,
any errors from this API (there should not be any) are ignored.

The exit() function is called, which destroys the activation group. Thus, all globa data defined in the program's variables are lost.
Thisis ok, since the debug session is ending at this point.

StartUpDebugger ()

voi d StartUpDebugger (PgnLi st _t Progranlist[],
i nt Progranii st Count) {

_TE_ERROR_CODE_T errorCode = {0}; /* exceptions are generated */
_TE _OBJLIB_T StopHandl er = {"DEBUG ", "*LIBL "};
int i;
i f (ProgranmnlistCount!=1) { /* is only 1 pgm passed on STRDBG‘/
printf("Exactly ONE program nust be specified on STRDBG \n");
Tear DownDebugger () ; /* end debugger */
}
/* Copy program nane to gl obal variables */

mencpy(&programlib, &Prograniist->PgnLib, 20);

/* Call StartSourcebDebug: giving the name and library of the */
/* stop handler. This will start |ILE debug node */



Q eSt art Sour ceDebug( &St opHandl er, &error Code);

AddPr ogram() ; /* add programto debug */

This function is passed the second and third parameters which were passed from the system when it called DEBUG with a reason of
*START. These parameters are the list of programs to be added to debug and the number of programsin thelist. This simple
example debugger can only debug one program, so if any other number of programs were specified on STRDBG, the debugger just
exits.

StartUpDebugger first stores the program/library element passed to it in aglobal variable available to al functions. Thisisthe name
and library of the program being debugged. It then calls the QteStartSourceDebug API to tell the system that an ILE debug session is
to begin. The name and library of program DEBUG are passed to this APl as the Program Stop Handler. Thus, whenever the program
being debugged is stopped by the debugger, program DEBUG will be called.

Finaly, the function calls AddProgram to add the single program to debug.

AddProgram()

voi d AddProgran{void) {

_TE_ERROR_CODE_T errorCode = {0}; /* Signal exceptions on error */
_TE_NAME_ T Li brary; /* Lib returned */
_TE_TI MESTAMP_T  Ti neSt anp; /* TimeStanp returned */
int view ndex;

I ong int i View D;

| ong int i Vi ewLi nes;

| ong rtvModVi ewDat aLength = 8; /* size of receiver buffer */
char tenpBuffer[8]; /* enough room for header only*/

int i, tenpMdul eCount;

/* Call QeRetrieveMdul eViews to determ ne the nunber of bytes */
/* the receiver variable needs to be to hold all of the views for */
/* the program */
pgm dbg dta = (_TE_VEWO0100_T *)tenpBuffer;
Q eRetri eveModul eVi ews((char *)pgm dbg_dta, & tvMdVi ewDatalLength,
"VEWL.0100", &programli b,
"*PGM ", "*ALL ", Library,
&er r or Code) ;

/* CGet a buffer |large enough to hold all view information */
rtvModVi ewDat aLengt h = pgm dbg_dt a- >Byt esAvai | abl e;
pgm dbg dta = (_TE_VEW.0100_T *)nmal | oc(rtvMdVi ewDat aLengt h) ;

/* Call QeRetrieveMdul eViews again, passing a big enough buffer. */
Q eRetri eveModul eVi ews((char *)pgm dbg_dta, & tvMdVi ewDatalLength,
"VEW.0100", &programli b,
"* PGM ", "*ALL ", Library,
&error Code) ;

/* 1f nunber of elenments is zero, programis not debuggable. */
if (pgm.dbg_dta->Nunber El enents == 0) {
printf("Program % 10s in Library % 10s cannot be debugged.",
programlib. obj, programlib.lib);
Tear DownDebugger () ;
}

/[* Put the library returned by Retrieve Module Views in Pgniib */
mencpy(programlib.lib, Library, sizeof (_TE NAME T));

/* Register all views in the program */
for (i=0; i < pgm.dbg_dta->NunberEl enents; i++) {
Q eRegi st er DebugVi ew( & Vi ew D, & Vi ewli nes, Library, TineStanp,
&rogramlib, "*PGM
pgm dbg_dt a- >El enent [i ] . Modul eNane,
&gm dbg_dt a->El ement [i ] . Vi ewNunber,
&er r or Code) ;



/* overwite unneeded Vi ewNunber with obtained viewid */
pgm dbg_dta->El enent[i]. Vi emNunber = i Vi ew D,

}
The heart of this function isthe two calls to the QteRetrieveM oduleViews APl and the call to QteRegisterDebugView API.

The QteRetrieveM oduleViews API returns information about an ILE program. It returns this information in a structure of type
_TE_VEWLO0100 _T. Thisisafairly complex structure that has the following fields:

typedef _Packed struct { /* format VEW.0100 */
I ong int BytesReturned; /* nunmber of bytes returned */
I ong int BytesAvail abl e; /* nunmber of bytes avail able */
I ong int Number El enents; [ * nunber of elenments returned */
_Packed struct { /* one el ement */
_TE_NAME_T Modul eNane; /* name of nodul e in program */
_TE_NAMVE T Vi ewlype; /* type of view */
_TE _COWPI LER_ID_T ConpilerlD; /* conpiler ID */
_TE_NAME_T Mai nl ndi cat or; /* main indicator */
_TE TI MESTAMP_T Ti neSt anp; /* time view was created */
_TE TEXTDESC T Vi ewDescription; /* view description */
char Reserved[ 3];
I ong int ViewNunber; /* view nunmber within nodul e */
long int NunVi ews; [* nunber of views in this nodul e*/
} Element[1]; /* one el enent */

} _TE_VEW.0100_T;

This structure has a header portion which holds the number of bytes returned by the API (BytesReturned), the number of bytes that
can be returned by the API, used when there is not enough room for the API to return al of its data (BytesAvailable), and the number
of elements (views) returned by the APl (NumberElements).

Since there is no way to know in advance how many views a program has, the QteRetrieveM oduleViews API should be called once
with only enough storage to return the number of bytes that the API needsto return all of itsinformation. Thus, the first call to the
API provides only 8 bytes of storage for the API to return its data. This allows the API to fill in the BytesAvailable field.

QteRetrieveModuleViews is passed a buffer to hold the receiver variable and the length of that buffer (in this case, 8 bytes). It isalso
passed aformat name which identifies the structure of the receiver variable. The only alowable format name at thistime is
VEWLO0100. A structure containing the program name and library name of the ILE program is passed. Also, the program typeis
passed. In this example debugger, only *PGM objects can be debugged, but it is possible to debug * SRVPGM objects using the ILE
debugger APls.

The name of the module is provided, in which case information about that module is returned. * ALL indicates that information about
al modulesin the program isto be returned. A return library variable is passed. Thisis so that when *LIBL is passed as alibrary
name, the real library name can be obtained, making subsequent API calls faster because the library list won't have to be searched

again.
Finally an error code structure is passed to the API. This structure is initialized with azero, indicating that the API is not to fill in any
error code data. Instead, the API issues an exception if an error occurs. No errors are expected, so this should not matter.

Before QteRetrieveModuleViewsiis called again, a buffer large enough to hold all of the information is created. The API is called
again with the same parameters, but this time the entire information will be stored by the APl in the alocated buffer.

If the API does not return any elements, this means that none of the modules has debug data. In this case, the program cannot be
debugged, so the debug session is ended.

Now that alist of views has been retrieved, it istime to register all of the views to the system, making it possible to do debug
operations against them. In areal debugger, only the views requested to be seen by the user would be registered to save processing
time, but in this example, all views will be registered at once.

Not all of the fieldsin the VEWL0100 structure are needed by this debugger. However, they will be described here. The API returns
one element for each view in the program. Each module in the program may have severa views. All views for a particular module are
contiguousin the list.

ModuleName Thisisthe name of the module in the program which this particular view isfor.



ViewType Thisindicates the type of view. A *TEXT view contains text retrieved from source files residing on the i Series
server. The text contains sequence information from these files that the debugger may not want to display. A
*LISTING view contains text that is stored with the program object itself. A *STATEMENT view contains
information about HLL statements in the module, and this information is not generally displayed to the user but
is used by the debugger. In the case of this debugger, all views are displayed exactly as the text for the views are
retrieved.

CompilerID Thisindicates the language that the particular module iswritten in. Thisis not used by the example debugger.

Mainindicator ~ Only one module in a program is the module with the program entry procedure (main() in the case of ILE C
programs). If aparticular view in the list comes from this module, then this field indicates that the module
contains this procedure. Thisfield is not used by the example debugger.

TimeStamp This indicates when the view was created. Thisis useful in alowing the debugger to detect if a program has been
recompiled and the debugger has down-level view information. Thisfield is not used by the example debugger.

ViewDescription Thisistext given to the view by the compiler creating the view. It is a description of the view which can be
displayed by the debugger.

ViewNumber Thisis a sequence number of the view in a particular module. When registering a view, the program name,
module name, and view number must be provided.

NumViews Thisis how many views are in the module. All elements for viewsin a given module have the same value for this
field. Thisfield is not used by the example debugger.

A loop through all the views returned by QteRetrieveM oduleViews is done, registering the view using the QteRegisterDebugView
API. The program name, program type, module name, and view number of the module are passed as inputs to the API. The API
returns the library of the program (in case *LIBL) is passed in as the program library), the timestamp of the view (in case the program
has been recompiled between the time the view information was retrieved and the time the view was registered), the number of lines
of text inthe view, and aview ID. Theview ID isahandle, and it is used in identifying the registered view to various APIs. For
example, when retrieving text for a particular view, the view must be registered, and the view ID returned when registering the view
is passed to the QteRetrieveViewText API.

The structure that held the views retrieved by QteRetrieveModuleViewsis also used by the debugger. The view number is no longer
needed, sinceit isjust a sequence number passed to QteRegisterDebugView. Thus, this number is overwritten and will hold the view
ID, which is needed by other debugger APIs.

ProcessCommands()

voi d ProcessCommands(void) {
char | nput Buffer[80];
char *token;

int i;
int step=0; /* do an exit for step when 1 */
if (pgmdbg_dta == NULL) { /* if no debug data */
printf("Debug session has ended.\n");
exit(0); /* end the debugger */
whil e(!step) { /* read until step or quit cnd */
ReadLi ne( | nput Buf f er, si zeof (I nput Buf fer));
token = strtok(lnputBuffer," ");
i f (token==NULL) conti nue; /* ignore blank |lines */
else if (strcnp(token,"quit") == 0) /* the quit comuand? */
return; /* exit debugger */
else if (strcnp(token,"list") == 0) /* the list comuand? */
ProcessLi st Conmand() ; /* process comuand */
else if (strcnmp(token,"switch") == 0) { /* switch conmand? */
token = strtok(NULL," "); /* get view nunber token */

if (token == NULL)
printf(""'switch' nust be followed by a view nunber.\n");
el se
current _view = atoi (token); /* switch current view */

}

else if (strcnp(token,"help") == 0)
printf("The followi ng are the all owed debugger commands:\n");
printf(" list views - lists all views in the programn");
printf(" list text - lists the text of the current viewn");



printf(" switch n - changes current viewto view n\n");

printf(" help - displays this help text\n");

printf(" quit - ends the debug session\n");

printf("Qher conmands are interpreted by the debug support.\n");

el se { /* pass comand to API */
/* Undo nodifications that strtok did */
I nput Buf fer[strlen(lnputBuffer)] ="' ";

step = ProcessDbgConmand( | nput Buf fer);

}
}
}

This function reads an input line from the user and processesiit. If it is acommand recognized by the debugger, it processit. If not, it
calls ProcessDebugCommand which |ets QteSubmitDebugCommand process the command.

Thefirst test isto make sure that the pointer to the debug datais not null. Thisis here for safety reasons. If program DEBUG is
compiled with the wrong activation group name or no name at al, its global variables can be destroyed when the program exits,
causing problems when the program is called again. This test prevents debug commands from being entered if the activation group
has been destroyed, wiping out the global view data.

The function loops until the quit command is entered or until astep is done. It calls the appropriate function based on the command
entered, or displays an error message if asyntax error is detected. If the command is unknown, it is processed by
ProcessDbgCommand.

The switch command is processed directly by the function. It changes the current view to a number provided. Thereis no error
checking in this sample debugger.

ReadLin&()
voi d ReadLi ne(char *Buffer, int length) {
int i; /* 1 oop counter */
printf("Enter a debugger command or 'help'.\n");
fgets(Buffer,length, stdin); /* read line of text */
/* Blank out line from\n to the end of the string. */
for (i=0; i<length; i++) { /* 1 oop, searching for newine */
if (Buffer[i] == "\n") { /* if newine character found
*/
br eak; /* end | oop searching for newine*/
}
}
menset (Buffer+i,' ',length-i); /* blank remi nder of |ine */
}

This function reads a line of text from the user and fills the input buffer with trailing blanks.

ProcessListCommand()

voi d ProcessLi st Conmand(voi d) {

char *token; /* pointer to next token of input*/

token = strtok(NULL," "); /* get next token in input buffer*/

i f (token==NULL) /* list not followed by anything */
printf("'list" must be followed by 'views' or '"text'.\n");

else if (strcnp(token,"views") == 0)/* if list views */
PrintViews();

else if (strcnp(token,"text") ==0) /* if list text */
Print Text();

el se /* list <sonething-el se> */

printf("'list' nust be followed by 'views' or '"text'.\n");



This routine process the list command. There are two versions of the list command, list views and list text. The appropriate function
is called depending on the type of list command entered, or a syntax error message is issued.

PrintViews

void PrintViews(void) {
int k;

/* loop through views printing view#, nodule, and view desc. text */
for (k=0; k< pgm dbg_dta->NunberEl enents; k++) {
printf("%l) % 10s: % 50s",
k

p’gm_dbg_dt a- >El enent [ k] . Modul eNane,
pgm dbg_dt a- >El enent [ k] . Vi ewDescri ption);

if (current_view == k) /* indicate if viewis current */
printf("<---Current\n");

el se
printf("\n");

}
}
Thisroutine lists al of the views available in the program being debugged. The information about the views is stored in the buffer
that was passed to QteRetrieveModuleViews.

The module name and view descriptive text is printed for each view. If the current view being printed is also the current view, thisis
noted by printing this fact next to the view information.

A view number is printed next to each view. Thisis not the view ID returned by the QteRegisterDebugView. It isanumber alowing
the user to change the current view to one of the viewsin the list.

PrintText()

voi d PrintText(void) {

I ong Li neLength = 92; /* length of lines of text */
| ong Nunber Of Li nes = 0; /* lines to retrieve - 0 = all */
Il ong StartLine=1; /* retrieve fromline 1 (first) */
| ong bufferLength = 100000; /* size of retrieved text buffer */
| ong view D /* view ID of text to retrieve */
_TE_TEXT_BUFFER_T *buffer; /* text retrieved by API */
_TE_ERROR_CODE_T errorCode = {0}; /* Exceptions will be signaled */
int i; /* points to start of each line */
int line_nunber; /* line nunber counter for loop */
/* Get View ID of current view */

viewl D = pgm dbg_dt a- >El enent [ current _vi ew] . Vi emNunber ;
buf fer = mal | oc(bufferLength); /* malloc space for big text buf */

/* Call Retrieve View Text for the current view. */
Q eRetrieveVi ewlText ((char *)buffer, &bufferLength, &view D,

&St art Li ne, &Nunber O Li nes, &Li neLengt h,

&er r or Code) ;

/* Print out the text */
for (i=0,!line_nunmber=1;
I i ne_nunber <= buffer->NunLi nes;
| i ne_nunber ++, i +=Li neLengt h) {
printf("%3d) % 70s\n", line_nunber, buffer->Text+i);

free(buffer); /* free nenory for buffer */

}

This function retrieves the text associated with the current view and printsit. Thistext is the source of the program and is the heart of
a source debugger screen.



The text of the current view isretrieved, so the view 1D of that view is determined. It is this view that is passed to
QteRetrieveViewText.

In the sample debugger, alarge buffer is allocated, and as much text as will fit in this buffer isretrieved. The QteRetrieveViewText
API returns the text and the number of lines that fit in the buffer.

Oncethetextisretrieved, it is printed out along with the line number. The line number is needed when setting breakpoints based on
the view.

ProcessDbgCommand()

i nt ProcessDbgConmand(char | nputBuffer[80]) {
_TE_ERROR_CODE_T errorCode = {64}; /* fill in bytes provided */
char Qut put Buf f er[ 4096] ;
struct _TE RESULT BUFFER T *Resul ts;

I ong I nput Buf fer Length = 80;

I ong Qut put Buf ferLength = sizeof (QutputBuffer);
I ong view_| D

_TE_COWPI LER I D T *Conpil erl D

int i;

int return_value = 0;

view_ | D = pgm dbg_dt a- >El enment [ current _vi ew] . Vi emNunber ;
Conpi l erl D = &gm dbg_dt a- >El ement [ current _vi ew] . Conpi | er | D,

/* Gve command to Q eSubmi t DebugComrand */
Q eSubni t DebugConmand( Qut put Buf f er, &Qut put Buf f er Lengt h,
&view_ | D, | nputBuffer, & nputBufferLength,
*Conpi |l erl D, &errorCode);

if (errorCode.BytesAvailable != 0) {
printf("Error = % 7s\n", error Code. Excepti onl D);
return return_val ue;

}

/* Process results from Q eSubni t DebugCommand */
Results = (_TE_RESULT _BUFFER T *) OQutputBuffer;

/* Loop through Results array */
for (i=0; i<Results->Header.EntryCount; i++) {
switch (Results->Data[i]. ResultKind)
{
case _TE kStepR
printf("Step set\n");
return_val ue=1; /* indicate step is to be done */
br eak;
case _TE_kBreakR :
printf("Breakpoint set");
br eak;
case _TE kBreakPositionR
printf(" at line %\n",
Resul ts->Data[i]. V. BreakPosi tion. Line);

br eak;
case _TE_kExpressionTextR
printf("%",
((char *)Results) + Results->Data[i].V.
Expressi onText . oExpr essi onText);
br eak;

case _TE_kExpressionVal ueR :
printf(" = %\n",
((char *)Results) + Results->Data[i].V.
Expr essi onVal ue. oExpr essi onVal ue) ;
br eak;
case _TE kQualifyR
printf("Qual set\n");
br eak;
case _TE kd earBreakpoi ntR :



printf("Breakpoint cleared\n");
br eak;
case _TE kd earPgnR :
printf("All breakpoints cleared\n");

br eak;
defaul t: /* ignore all other record types */
br eak;
} /* switch */
} /* loop through results array */
return return_val ue;

}

Thisfunction is called to process al commands not known by the debugger. It calls the QteSubmitDebugCommand API whichis
passed aview 1D, compiler ID, and acommand. The API needs the compiler ID because each programming language used in
compiling a particular module has different debug commands or command syntax, and the APl needs to know which language was
used when compiling the module.

The API returns back a series of result records which indicate what was done by the API. Most of this function reads the results of the
records returned and prints an appropriate response message.

Some results records indicate that a particular function has been performed. These include:

_TE kStepR The step command was successfully done.
_TE_kBreakR The break command was successfully done.
_TE kQualifyR The qual command was successfully done.

_TE kClearBreakpointR The clear breakpoint command was successfully done.
_TE kClearPgmR The clear pgm command was successfully done.

Other results records contain numeric data useful by the debugger.

_TE kBreakPositionR Contains the line number where a breakpoint was set. It is possible that a breakpoint set on two different
lines will correspond to the same HLL statement. In this case, only one breakpoint isrealy set. To
determineif thisisthe casg, it is necessary to map the position in the view where the breakpoint is set to a
position in the statement view.

Still other results records contain string data. In this case, the record contains an offset into the string space returned by the API as
well asastring length.

_TE KExpressionTextR  This points to the expression entered in the eval command.

_TE KkExpressionValueR This points to the value of the evaluated expression.

There are other kinds of results records than processed by the sample debugger. The QteSubmitDebugCommand API discussesin
detail each result record and the data it contains.

The API description also discusses the syntax of the debug command that must be passed to it. The commands and their syntax will
not be discussed in depth here, but afew example commands will be shown:
» break 5when x ==
Thisisaconditiona breakpoint. The debugger will stop the program indicated by the view 1D passed to the APl when it

reaches line 5 of the view and when the expression "x == 3" istrue. The "when" part of the break statement is optional, in
which case an unconditional breakpoint is set.

o steplinto
The step command instructs the debug support to stop the a program when it has executed one or more statements. In this
example, the program is stopped after 1 statement has been executed. The "into" means that statements in procedures are

counted when stepping. "over" means that statements in called procedures are skipped over and not counted. The default step
typeis"into", and the default step count is 1.

« qual 13

The qual command is necessary when there are blocks of code with the same variable name. In this case, the user indicates
where the variable is searched for in the program. Normally, this command is not used.

o Clear 8

A conditiona or unconditional breakpoint is removed from line 8 of the view indicated by the view ID parameter.



HandleStop()

voi d Handl eSt op(_TE_OBJLIB_T *ProgranLi b,

_TE_NAVE_T Programfype,
_TE_NAME_T Modul e,
char reason[ 10],
|l ong Statenments[],
i nt StatenentsCount,
char *message) {
int i;
_TE_MAPPO100_T Map_Return_Structure;
Il ong Colum = 1;
| ong MapLength = sizeof (Map_Return_Structure);
_TE_ERROR_CODE_T errorCode = {64};
I ong stnt_view,

[* If current viewis for a different nodule than the one that is

*/

/* stopped, change current viewto first viewin the stopped nodul e*/

i f (mencp(Modul e,
pgm dbg_dt a- >El enent [ current _vi ew] . Modul eNarnre,
sizeof (_TE NAME_T)) !'=0) { /* a different nodul e?
for (i=0; i<pgmdbg_dta->NunberEl enents; i++) {
i f (mencnp( Modul e,
pgm dbg_dt a- >El enent [i ] . Modul eNan®e,

sizeof (_TE_NAME_T)) == 0) { /* found nodul e
current_view = i; /* change current view to nodul e
printf("Current view changed to %d.\n", current_view);
br eak; /* exit search | oop
} /* modul e found
} /* 1 oop through views
} /* current view to be changed

/* Get nunber of statenent view for nodul e stopped
for (i=0; i<pgmdbg_dta->NunberEl ements; i++) {
i f ((nmenmcp(Modul e,
pgm dbg_dt a- >El enent [i]. Modul eNane,
sizeof (_TE_NAME T)) == 0) &&
(menmcnp( " * STATEMENT" ,
pgm dbg_dt a->El enent[i]. Vi ewType,
sizeof (_TE_NAME_T)) == 0))
stnt_view = i;

/* Call QeMapViewPosition to map the stopped | ocation (which

/* is in terms of the *STATEMENT view) to the current view of

/* the nodul e

Q eMapVi ewPosi tion((char *)&WVap_Return_Structure, &WapLength,
&gm dbg_dt a-> El enent [stnt _vi ew] . Vi ewNunber,
&St at ement s[ 0], &Col um,
&gm dbg_dt a- >El enent [ current _vi ew] . Vi emNunber,

&er r or Code) ;
/* Tell the user about the programthat stopped.
for (i=0;i<4;i++) { /* See why program stopped
if (reason[i] =="1") {
switch(i) {
case 0: printf("Unnonitored exception");
br eak;
case 1. printf("Breakpoint");
br eak;
case 2: printf("Step conpleted");
br eak;
case 3: printf("Breakpoint condition error");
br eak;

*/

*/
*/

*/
*/
*/

*/

*/
*/



}

printf(" in nodule % 10s at |ine %l.\n",
Modul e,
Map_Return_Structure. MapEl enf 0] . Li neNurrber) ;

ProcessComuands() ; /* put user into debugger */

}

This function is called when program DEBUG is called as a Program Stop Handler. It is passed the name, library, and type of the
program stopped, the line number in the statement view where it has stopped, a count of line numbers stopped in, if the system cannot
determine exactly where the program has stopped (this is the case for optimized code), and an array of character flags indicating why
the program was stopped.

The first thing the function does is determine if the current view is set to the module where the program stopped. If not, then it needs
to be reset to the first view in the module where the program has stopped.

Next, the statement view 1D for the module stopped needs to be determined. Thisis necessary because the stopped position is given
in terms of the statement view, and this position needs to be converted to a position in the current view.

The QteMapViewPosition APl maps a position in the statement view to a statement in another view in that module. This allows the
debugger to determine the source line of the current view where the program has stopped, even though the program is only told the
line number in the statement view.

Finally, the character flags are checked to see why the program was stopped. Note that the program can be stopped for more than one
reason, so every flagis checked, and if it is on, amessage for that flag is printed.

Finaly, the ProcessCommands function is called, alowing the user to enter debug commands.

Other APIs

This section discusses other APIs not covered in this example debugger. Some or al of these APIs could beusedin area ILE
source-level debugger. All of them are used in the debugger shipped with OS/400.

QteRetrieveDebugAttributes

This API alows a debugger to retrieve information about the debug session. This includes the value of the Update Production Files,
set on the Start Debug command, as well as an indication of whether the job where the debugger is running is servicing and
debugging another job.

QteSetDebugAttributes

The only attribute that can be set is the value of the Update Production Files. This can also be accomplished using the Change Debug
(CHGDBG) CL command.

QteRemoveDebugView

Views that are registered can be removed from debug. Thisis desirable if aprogram isto be removed from debug so that it can be
recompiled and added again. It is not necessary to remove views from debug when ending the debug session, as QteEndSourceDebug
will do this automatically.

QteRetrieveStoppedPosition

Thisindicatesif a program is currently stopped and on the stack, and whether this stopped position is anywhere in agiven view. This
is useful whenever a source debugger is about to put up a source screen. If the program is stopped somewhere within the source to be
displayed, this can be indicated to the user.

Thisis necessary because a program can be stopped by other means than the debugger. For example, an ILE program could have put
up acommand entry screen, and the debugger could be displayed from there. In this case, it is nice to indicate to the user that the
program being debugged is stopped.

QteAddBreakpoint

This and the following APIs are not really needed, as their function can be done with the QteSubmitDebugCommand. However, this
API is much faster, since a debug language command does not need to be parsed and interpreted. In cases where the debugger knows
the information without needing to specify a debug command to the API, these "shortcut” APIs should be used.



This API performs the same function as the break n debug language command.
QteRemoveBreakpoint

This API performs the same function as the clear n debug language command.
QteRemoveAllBreakpoints

This API performs the same function as the clear pgm debug language command.
QteStep

This API performs the same function as the step n into and step n over debug language commands.

Debugger Code--Sample

Following is the entire program listing for the ILE C program containing the example debugger discussed in the preceding sections.

/*******************************************************************/
/*******************************************************************/

/* */
/* FUNCTION: The entire programlisting for the program */
/* cont ai ni ng the exanpl e debugger di scussed in the */
/* precedi ng secti ons. */
/* */
/* LANGUAGE: |ILE C for OS/400 */
/* */
/* APl's USED: QeRetrieveVi ewText, Q eSubnitDebugConmand, */
/* Q eEndSour ceDebug, Q eRetrieveMdul eVi ews, */
/* Q eRegi st er DebugVi ew, Q eStart Sour ceDebug, */
/* Q eMapVi ewPosi ti on */
/* */

/*******************************************************************/
/*******************************************************************/

#i ncl ude <stdio. h>
#i ncl ude <string. h>
#i ncl ude <stdlib. h>
#i ncl ude <qt edbgs. h>

/* dobal variables holding information about a programin debug node*/
static _TE VEW.0100_T *pgm dbg_dta = NULL;

static long current _view = 0; /* current view - defaults to 1st*/
static _TE OBJLIB_T programlib; /* name and lib of pgm debugged */
/* ReadLine: Reads a line of input and stores it in a string. */
voi d ReadLi ne(char *Buffer, int length) {

int i; /* | oop counter */

printf("Enter a debugger conmmand or 'help'.\n");

fgets(Buffer,length, stdin); /* read line of text */
/* Blank out line from\n to the end of the string. */
for (i=0; i<length; i++) { /* | oop, searching for newine */
if (Buffer[i] == "\n") { /* if newine character found
*/
br eak; /* end | oop searching for newine*/
}
}
menset (Buffer+i," ',length-i); /* bl ank remai nder of |ine */

}

/* PrintText: This function will print the text for the current view */
voi d PrintText(void) {



| ong LineLength = 92;

| ong Nunber Of Li nes = 0;

Il ong StartLine=1;

I ong bufferLength = 100000;
| ong view D
_TE_TEXT_BUFFER_T *buffer;

/* length of lines of text */
/* lines to retrieve - 0 = all */
/* retrieve fromline 1 (first) */
/* size of retrieved text buffer */
/* view ID of text to retrieve */
* text retrieved by API */

_TE_ERROR_CODE_T errorCode = {0}; /* Exceptions will be signaled */

int i;
int |ine_nunber;

/* Get View ID of current view

* points to start of each line */
* |ine nunmber counter for loop */

*/

viewl D = pgm dbg_dt a- >El ement [ current _vi ew] . Vi emNunber ;

buf fer = mal | oc(bufferLength);

/* malloc space for big text buf */

/* Call Retrieve_ View Text for the current view. */
Q eRetrieveVi ewlText ((char *)buffer, &bufferLength, &view D,

&StartLine, &NunberfLines, &LinelLength,
&er r or Code) ;
/* Print out the text */
for (i=0,!line_nunmber=1;
I i ne_nunber <= buffer->NunLi nes;
I i ne_nunber ++, i +=Li neLengt h) {
printf("98d) % 70s\n", line_nunmber, buffer->Text+i);
free(buffer); /* free menory for buffer */
}
/* PrintViews: Prints all the views of the program bei ng debugged. */

void PrintViews(void) {
int k;

/* loop through views printing view#, nodule, and view desc. text */
for (k=0; k< pgm dbg_dta->NunberEl enents; k++) {

printf("%l) % 10s: % 50s",
k

pém_dbg_dt a- >El enent [ k] . Modul eNane,
pgm dbg_dt a- >El enent [ k] . Vi ewDescri ption);

if (current_view == k)
printf("<---Current\n");
el se
printf("\n");

}
}

/* indicate if viewis current */

/* ProcessLi st Command: Process |ist command to |ist views or text */

voi d ProcessLi st Conmand(voi d) {

char *token;
token = strtok(NULL," ");

i f (token==NULL)

/* pointer to next token of input*/
/* get next token in input buffer*/

/* list not followed by anything */

printf("'list" must be followed by 'views' or 'text'.\n");

else if (strcnp(token,"views") == 0)/* if list views */
PrintViews();

else if (strcnp(token,"text") == 0) /* if list text */
PrintText();

el se /* list <sonething-el se> */
printf("'list" must be followed by 'views' or "text'.\n");

/* ProcessDbgCommand: This function will process comands sent to */
/* t he Q eSubm t DebugComand API . */
i nt ProcessDbgConmand(char | nputBuffer[80]) {



}

_TE_ERROR_CODE_T errorCode = {64}; /* fill in bytes provided */
char Qut put Buf fer[ 4096] ;
struct _TE RESULT_BUFFER T *Results;
| ong I nput Buf ferLength = 80;
| ong Qut put BufferLength = sizeof (QutputBuffer);
I ong view_| D
_TE COWPI LER_ID T *Conpi |l erl D;
int i;
int return_value = 0;
view_ | D = pgm dbg_dt a- >El ement [ current _vi ew] . Vi emNunber ;
Conpi l erI D = &gm dbg_dt a- >El ement [ current _vi ew] . Conpi | er| D
/* Gve command to Q eSubmni t DebugComrand */
Q eSubni t DebugConmand( Qut put Buf f er, &Qut put Buf f er Lengt h,
&view_ | D, | nputBuffer, & nputBufferLength,
*Conpi |l erI D, &errorCode);
if (errorCode. BytesAvailable != 0) {
printf("Error = % 7s\n", errorCode. Excepti onl D);
return return_val ue;
}
/* Process results from Q eSubni t DebugCommand */
Results = (_TE RESULT BUFFER T *) Qut put Buffer;
/* Loop through Results array */
for (i=0; i<Results->Header.EntryCount; i++) {
switch (Results->Data[i]. Resul tKind)
{
case _TE kStepR
printf("Step set\n");
return_val ue=1; /* indicate step is to be done */
br eak;
case _TE kBreakR :
printf("Breakpoint set");
br eak;
case _TE kBreakPositionR
printf(" at line %\n",
Resul ts->Data[i]. V. BreakPosi tion. Line);
br eak;
case _TE_kExpressionTextR
printf("%",
((char *)Results) + Results->Data[i].V.
Expressi onText . oExpr essi onText);
br eak;
case _TE_kExpressionVal ueR :
printf(" = %\n",
((char *)Results) + Results->Data[i].V.
Expr essi onVal ue. oExpr essi onVal ue) ;
br eak;
case _TE kQualifyR
printf("Qual set\n");
br eak;
case _TE kd earBreakpoi ntR :
printf("Breakpoint cleared\n");
br eak;
case _TE kd earPgnR :
printf("Al'l breakpoints cleared\n");
br eak;
defaul t: /* ignore all other record types */
br eak;
} /* switch x|
} /* loop through results array */

return return_val ue;



/* ProcessCommands: Read input from user and process comands.
voi d ProcessCommands(voi d) {

char | nputBuffer[80];

char *token;

int i;
int step=0; /* do an exit for step when 1
if (pgmdbg_dta == NULL) { /* if no debug data
printf("Debug session has ended.\n");
exit(0); /* end the debugger
whil e(!step) { /* read until step or quit cnd
ReadLi ne( | nput Buf f er, si zeof (I nput Buf fer));
token = strtok(lnputBuffer," ");
i f (token==NULL) conti nue; /* ignore blank |lines
else if (strcnp(token,"quit") == 0) /* the quit comuand?
return; /* exit debugger
else if (strcnp(token,"list") == 0) /* the list comuand?
ProcessLi st Conmand() ; /* process commuand
else if (strcmp(token,"switch") == 0) { /* switch conmand?
token = strtok(NULL," "); /* get view nunber token
if (token == NULL)
printf(""'switch' nust be followed by a view nunber.\n");
el se
current _view = atoi (token); /* switch current view
}
else if (strcnp(token,"help") == 0)
printf("The followi ng are the all owed debugger commands:\n");
printf(" list views - lists all views in the programn");
printf(" list text - lists the text of the current viewn");

}
}

printf(" switch n - changes current viewto view n\n");
printf(" help - displays this help text\n");

printf(" quit - ends the debug session\n");

printf("CQher conmands are interpreted by the debug support.\n"

el se { /* pass comand to API
/* Undo nodifications that strtok did
I nput Buffer[strlen(lnputBuffer)] ="' ";

step = ProcessDbgConmand( | nput Buf fer);
}

/* Tear DownDebugger: End the debugger.
voi d Tear DownDebugger (voi d) {
_TE_ERROR_CODE_T errorCode = {8}; /* errors will be ignored

/*
Q

Cal | EndSourceDebug to get out of |ILE debug node
eEndSour ceDebug( &er r or Code) ;

exit(0); /* destroy activation group

/* AddProgram Add a programto debug node.
voi d AddProgran{void) {

_TE_ERROR_CODE_T errorCode = {0}; /* Signal exceptions on error
_TE_NAME T Li brary; /* Lib returned

_TE_TI MESTAMP_T  Ti neSt anp; /* TimeStanp returned

int view ndex;

I ong int i View D

I ong int i Vi ewLi nes;

| ong rtvhModVi ewbDat aLength = 8; /* size of receiver buffer

char tenpBuffer[8]; /* Tenmp storage

*/

*/
*/
*/

*/

*/
*/

*/
*/

*/

*/

)

*/
*/

*/
*/
*/

*/



int i, tenpMdul eCount;

/* Call QeRetrieveMdul eViews to determ ne the nunber of bytes */
/* the receiver variable needs to be to hold all of the views for */
/* the program */
pgm dbg dta = (_TE_VEWO0100_T *)tenpBuffer;
Q eRetri eveModul eVi ews((char *)pgm dbg_dta, & tvMdVi ewDatalLength,
"VEWL.0100", &programli b,
"*PGM ", "*ALL ", Library,
&er r or Code) ;

/* Get a buffer large enough to hold all view information */
rtvMbdVi ewDat aLengt h = pgm dbg_dt a- >Byt esAvai | abl e;
pgm dbg dta = (_TE_VEW.0100_T *)nmal | oc(rtvMdVi ewDat aLengt h) ;

/* Call QeRetrieveMdul eViews again, passing a big enough buffer. */
Q eRetri eveModul eVi ews((char *)pgm dbg_dta, & tvMdVi ewDatalLength,
"VEW.0100", &programli b,
"* PGM ", "*ALL ", Library,
&er r or Code) ;

/[* I'f number of elenments is zero, programis not debuggabl e. */
if (pgm.dbg_dta->Nunber El ements == 0) {
printf("Program % 10s in Library % 10s cannot be debugged.",
programlib. obj, programlib.lib);
Tear DownDebugger () ;
}

/* Put the library returned by Retrieve Mddule Views in Pgniib */
mencpy(programlib.lib, Library, sizeof(_TE NAVE T));

/* Register all views in the program */
for (i=0; i < pgm.dbg_dta->NunberEl enents; i++) {
Q eRegi st er DebugVi ew( & Vi ewl D, & Vi ewli nes, Library, TineStanp,
&rogramlib, "*PGM
pgm dbg_dt a- >El enent [i ] . Modul eNan®e,
&gm dbg_dt a->El ement [i ] . Vi ewNunber,
&er r or Code) ;

/* overwite unneeded Vi ewNunber with obtained viewid */
pgm dbg_dta->El enent[i]. Vi emNunber = i Vi ew D,

}

/* Typedef for programlist passed to this programat STRDBG tine */
typedef struct {

_TE_OBJLIB_T Pgnii b; /* Name and Library of program */
_TE_NAVE_T Pgnilype; /* programtype, *PGM or *SRVPGM */
} Pgnilist_t;
/* StartUpDebugger: Initialize the debugger. */

voi d StartUpDebugger (PgnLi st _t Progranlist[],
i nt Progranli st Count) {

_TE_ERROR_CODE_T errorCode = {0}; /* exceptions are generated */
_TE _OBJLIB_T StopHandl er = {"DEBUG ", "*LIBL "}
int i;
i f (ProgranmnlistCount!=1) { /* is only 1 pgm passed on STRDBG‘/
printf("Exactly ONE program nust be specified on STRDBG \n");
Tear DownDebugger () ; /* end debugger */
}
/* Copy program name to gl obal variabl es */

mencpy(&programlib, &Prograniist->PgnLib, 20);

/* Call Start SourceDebug: giving the name and library of the */



/* stop handler. This will start |ILE debug node
Q eSt art Sour ceDebug( &St opHandl er, &error Code);

AddPr ogram() ; /* add programto debug

/* Handl eSession: This function is called to handle the session
/* events STRDBG DSPMODSRC and ENDDBG
voi d Handl eSessi on(char reason[ 10],

PgrlLi st _t Prograniist[],

i nt Progranli st Count) {

if (mencnp(reason, "*START ",10) == 0) /* reason is *START
St art UpDebugger ( Progranii st, Progranili st Count);

else if ( mencnp(reason,"*STOP ",10) == 0) /* reason is *STOP
Tear DownDebugger () ;

else if ( mencnp(reason, "*DI SPLAY ",10) == 0) /* reason *Dl SPLAY

ProcessComands() ;

}

/* Handl eStop: This function is called to handle stop events |ike
/* breakpoint, step, unnonitored exception, etc.
voi d Handl eSt op(_TE _OBJLIB T *Progranti b,
_TE_NAVE_T Prograniype,
_TE_NAME_ T Modul e,
char reason[ 10],
long Statenents|[],
i nt StatenmentsCount,
char *message) {
int i;
_TE_MAPPO100_T Map_Return_Structure;
Il ong Colum = 1;
| ong MapLength = sizeof (Map_Return_Structure);
_TE_ERROR_CODE_T errorCode = {64};
| ong stnt_view,

/* If current viewis for a different nodul e than the one that is

*/

*/

*/

*/

*/
*/

*/

/* stopped, change current viewto first viewin the stopped nodul e*/

i f (mencp(Modul e,
pgm dbg_dt a- >El enent [ current _vi ew] . Modul eNane,
sizeof (_TE_ NAME_T)) !'=0) { /* a different nodul e?
for (i=0; i<pgmdbg_dta->NunberEl enents; i++) {
i f (mencp( Modul e,
pgm dbg_dt a- >El enent [i ] . Modul eNan®e,
sizeof (_TE_NAME_T)) == 0) { /* found nodul e

current_view = i; /* change current view to nodul e
printf("Current view changed to %d.\n", current _view);
br eak; /* exit search | oop
} /* modul e found
} /* 1l oop through views
} /* current view to be changed

/* Get nunber of statenent view for nodul e stopped
for (i=0; i<pgm.dbg_dta->NunberEl enents; i++) {
i f ((rmenmcop(Modul e,
pgm dbg_dt a- >El enent [i]. Modul eNane,
sizeof (_TE_NAME_T)) == 0) &&
(menmcnp( " * STATEMENT",
pgm dbg_dt a->El enent[i]. Vi ewType,
sizeof (_TE_NAME_T)) == 0))
stm _view = i;

/[* Call QeMapViewPosition to map the stopped | ocation (which
/* is in terms of the *STATEMENT view) to the current view of
/* the nodul e

*/

*/
*/



Q eMapVi ewPosi tion((char *)&Vap_Return_Structure, &WaplLength,
&gm dbg_dt a-> El enent [stnt _vi ew] . Vi ewNunber,
&St at ement s[ 0], &Col um,
&gm dbg_dt a- >El enent [ current _vi ew] . Vi emNunber,

&er r or Code) ;
/* Tell the user about the programthat stopped. */
for (i=0;i<4;i++) { /* See why program stopped */
if (reason[i] =="1") {
switch(i) {
case 0: printf("Unnonitored exception");
br eak;
case 1. printf("Breakpoint");
br eak;
case 2: printf("Step conpleted");
br eak;
case 3: printf("Breakpoint condition error");
br eak;
}
}
printf(" in nmodule % 10s at line %.\n",
Modul e,
Map_Return_Structure. MapEl enf 0] . Li neNurrber) ;
ProcessCommands() ; /* put user into debugger */
}
/* main: Entry point for the debugger (session or stop handler) */
main (int argc, char *argv[]) {
if (argc == 4) /* called as source debug progrant/

Handl eSessi on(argv[ 1], (PgnList_t *)argv[2], *(int
*)argv[3]);
else if (argc == 8) /* called as program stop handler */
Handl eSt op((_TE_OBJLIB_T *)argv[1], argv[2],
argv[ 3], argv[4],
(long *)argv[5], *(int *)argv|[6],
argv[7]);
}

Using the Spawn Process and Wait for Child Process APIs

The following two examplesiillustrate programs that use a parent/child relationship.

See the QIgSpawn--Spawn Process (using NL S-enabled path name) API for an example of supplying parametersin any CCSID.

Parent Program

This program acts as a parent to a child program (see Child Program).

This program demonstrates the use of the spawn() function and the wait() and waitpid() functions in a parent/child relationship. The
use of file descriptors, the creation of a new process group, arguments passed from parent to child, and environment variables are
demonstrated. The parent program uses spawn() in three different ways.

Use the Create C Module (CRTCMOD) and the Create Program (CRTPGM) commands to create this program (see Creating the
Parent and Child Program).

Call this program with no parameters (see Calling the Parent Program).

/*******************************************************************/
/*******************************************************************/
/* */
/* FUNCTION: This programacts as a parent to a child program */



/* */

/* LANGUAGE: |ILE C for OS/400 */
/* */
/* APl's USED: putenv(), spawn(), wait(), waitpid() * |
/* */

/*******************************************************************/

/*******************************************************************/

#i ncl ude <errno. h>
#i nclude <fcntl. h>
#i ncl ude <spawn. h>
#i ncl ude <stdio. h>
#i ncl ude <string. h>
#i nclude <stdlib. h>
#i ncl ude <sys/stat.h>
#i ncl ude <sys/types. h>
#i ncl ude <sys/wait.h>
#i ncl ude <uni std. h>

#defi ne MAP_NUM 5
#define ARGV_NUM 6
#define ENVP_NUM 2
#define CH LD PGV "QGPL/CHI LD

extern char **environ;

/* This is a parent programthat will use spawn() in 3 different */
/* ways for 3 different children. A file is created that is */
/* witten to, both by the parent and the 3 children. The end result*/
/* of the file will |ook sonething |ike the follow ng: */
/* Parent writes Child wites */
/* ____________________________________________________ */
1* 1 argv[0] getppid() getpgrp() getpid() */
* 2 argv[0] getppid() getpgrp() getpid() */
* 3 argv[0] getppid() getpgrp() getpid() */
/* The parent uses wait() or waitpid() to wait for a given child to */
/* return and to retrieve the resulting status of the child when it */
/* does return. */
int main(int argc, char *argv[])
{
i nt rc; /* APl return code */
i nt fd, fd_read; /* parent file descriptors */
char fd_str[4]; /* file descriptor string */
char f_path_nanme[] = "A File"; /* file pathnane */
i nt buf _int; /* wite(), read() buffer */
char buf _pgm name[ 22] ; /* read() program nane buffer */
char spw_path[] = "/QSYS. LI B/ QGPL. LI B/ CHI LD. PGV
/* spawn() *path */
i nt spw_fd_count; /* spawn() fd_count */
i nt spw_f d_map[ MAP_NUM ;

[* spawn() fd_map[] */
struct inheritance spw_inherit; /* spawn() *inherit */
char *spw_ar gv[ ARGV_NUWM ;

/* spawn() *argv[] */
char *spw_envp[ ENVP_NUM ;

/* spawn() *envp[] */
i nt seq_num /* sequence nunber */
char seqg_numstr[4]; /* sequence nunber string */
pid_t pid; /* parent pid */
char pid_str[11]; /* parent pid string */
pid_t pgrp; /* parent process group */
char pgrp_str[11]; /* parent process group string */
pid_t spw.child_pid[3]; /* 3 spawn() child pid */
pid_t w_child_pid[3]; [* 3 wait()/waitpid() child pid */

i nt wt _stat_Iloc[3];
/* 3 wait()/waitpid() *stat_loc*/
i nt w _pid_opt = 0; /* waitpid() option */



char env_return_val [ 16];
/* environ var "return_val =" */

menset (&spw_i nherit, 0x00, si zeof (spw_i nherit));

/* Get the pid and pgrp for the parent. */
pid = getpid();
pgrp = getpgrp();

/* Format the pid and pgrp value into null-term nated strings. */
sprintf(pid_str, "%d", pid);
sprintf(pgrp_str, "%l", pgrp);

/* Create a file and maintain the file descriptor. */
fd = creat(f_path_nanme, S | RWU);
if (fd == -1)

{

printf("FAILURE: creat() with errno = %\ n", errno);
return -1;

}
/* Format the file descriptor into null-term nated string. */
sprintf(fd_str, "%l", fd);
/* Set the spawn() child argunents that are comon for each */
[* child. */
/* NOTE: The child will always get argv[O] in the */
/* LI BRARY/ PROGRAM not ati on, but the */
/* spawn() argv[O0] (spw_argv][O0] */
/* in this case) nust be non-NULL in order to allow additional */
/* argunents. For this exanple, the character pointer spw path */
/* was chosen. */
/* NOTE: The parent pid and the parent process group are passed */
/* to the child for denonstration purposes only. */
spw_argv[0] = smepatm
spw_argv[1l] = pid_str;
spw_argv[2] = pgrp_str;
spw_argv[4] = fd_str;
spw_argv[5] = NULL;
/* Wite a 'l out to the file. */
buf _int = 1;
wite(fd, &buf_int, sizeof(int));
/* The 1lst spawn() will use sinple inheritance for file */
/* descriptors (fd_map[] value is NULL). */

spw_fd_count = O;

spw_i nherit.pgroup = O;

seq_num = 1,

sprintf(seq_numstr, "%l", seq_nun;

spw_argv[3] = seq_numstr

spw_envp[ 0] = NULL;

spw_child_pid[0] = spawn(spw_path, spw fd_count, NULL, &spw_inherit
spw_argv, spw_envp);

if (spw.child_pid[0] == -1)
{
printf("FA LURE: spawn() #1 with errno = %\ n", errno);
cl ose(fd);
unl i nk(f_pat h_name);
return -1;
}
/* NOTE: The parent can continue processing while the child is */
/* also processing. 1In this exanple, though, the parent will */
* sinply /* wait() until the child finishes processing. */

/* lssue wait() in order to wait for the child to return. */



wt_child pid[0] = wait(&M _stat_|oc[0]);
if (wt_child_pid[0] == -1)
{
printf("FAILURE: wait() #1 with errno = %\ n", errno);
cl ose(fd);
unl i nk(f_pat h_name) ;
return -1;

}

/* Check to ensure the child' s pid returned fromspawn() is the
/* same as the child's pid returned fromwait(), for which

/* status was returned.

if ( (spw.child_pid[0] !'=w_child_pid[0]) )

printf("FAI LURE: spawn() #1 and wait() #1 pid not the same\n"

/* Check to ensure the child did not encounter an error
/* condition.
if (WFEXITED(w _stat_|oc[0]))

if (VEXI TSTATUS(wt _stat _loc[0]) != 1)
printf("FAILURE: wait() exit status = %\ n",
VEXI TSTATUS(w _stat_loc[0]));
}
el se
printf("FA LURE: unknown child #1 status\n");

/* Wite a "2'" out to the file.
buf _int = 2;
wite(fd, &buf_int, sizeof(int));

/* The 2nd spawn() will use mapping for the file descriptor,

/* along with the inheritance option to create a new process

/* group for the child.

spw_fd_count = 1;

spw_fd_map[0] = fd;

spw_i nherit.pgroup = SPAWN_ NEWPGROUP;

seq_num = 2;

sprintf(seq_numstr, "%l", seq_num;

spw_argv[3] = seq_numstr;

spw_envp[ 0] = NULL;

spw_child_pid[1] = spawn(spw_path, spw fd_count, spw_fd_map,
&spw_i nherit, spw_argv, spw_envp);

if (spw_child_pid[1l] == -1)
{
printf("FAI LURE: spawn() #2 with errno = %\ n", errno);
cl ose(fd);
unl i nk(f_pat h_name) ;
return -1;
}
/* NOTE: The parent can continue processing while the child is
/* also processing. In this exanple, though, the parent will

/* sinmply waitpid() until the child finishes processing.

/* Issue waitpid() in order to wait for the child to return.
wt_child_pid[1] = waitpid(spw._child_pid[1], &wm _stat_loc[1],

wt _pid_opt);
if (w_child_pid[1] == -1)

{
printf("FA LURE: waitpid() #2 with errno = %\ n", errno);
cl ose(fd);
unl i nk(f_pat h_nane);
return -1,

}

[* Check to ensure the child' s pid returned fromspawn() is the
/* same as the child' s pid returned fromwaitpid(), for which

*/

*/
*/

*/
*/

*/

*/
*/



| *
i f

/*
/*
i f

status was returned.
( (spw.child pid[1] !'= wt_child_pid[1]) )

*/

printf("FAI LURE: spawn() #2 and waitpid() #2 pid not sane\n");

Check to ensure the child did not encounter an error
condi tion.
(WFEXI TED(wt _stat _loc[1]))

i f (VEXI TSTATUS(wt _stat _loc[1]) != 2)
printf("FAI LURE: waitpid() exit status = %\ n",
VEEXI TSTATUS(wt _stat _loc[1]));

}

el se
printf("FAI LURE: unknown child #2 status\n");

/[* Wite a '3 out to the file.
buf int = 3;
wite(fd, &buf_int, sizeof(int));
/* The 3rd spawn() will use mapping for the file descriptors
/* with sone file descriptors designated as being cl osed

/*
/*
/*

( SPAWN_FDCLOSED) and the sane parent file descriptor mapped
to nore than one child file descriptor. |In addition, an
environment variable will be set and used by the child.

spw_fd_count = 5;

spw_fd_map|[ 0]
spw_fd_map[ 1]

SPAWN_FDCL CSED;
SPAWN_FDCL CSED;

spw_fd_map[ 2] fd;
spw_fd_map[ 3] SPAWN_FDCLCSED;
spw_fd_map[ 4] fd;

spw_i nherit.pgroup = O;
seg_num = 3;

spr

intf(seq_numstr, "%", seq_nunj;

spw_argv[3] = seq_numstr;

str
rc
if

cpy(env_return_val,"return_val =3");
= putenv(env_return_val);
(rc < 0)

printf("FAILURE: putenv() with errno = %\ n", errno);
cl ose(fd);

unl i nk(f_pat h_nane) ;

return -1;

}
spw_child_pid[2] = spawn(spw_path, spw fd_count, spw_fd_map,

i f

}

| *
| *
rc
i f

&spw_i nherit, spw_argv, environ);

(spw_child_pid[2] == -1)
printf("FAILURE: spawn() #3 with errno = %\ n", errno);
cl ose(fd);
unl i nk(f_pat h_name) ;
return -1;
The parent no | onger needs to use the file descriptor, so it

can close it, nowthat it has issued spawn().

= cl ose(fd);

(rc '=0)

printf("FA LURE: close(fd) with errno = %\ n", errno);

NOTE: The parent can continue processing while the child is

* also processing. |In this exanple, though, the parent wll

* sinply wait() until the child finishes processing.

| *
w

if

{

I ssue wait() in order to wait for the child to return.
child_pid[2] = wait(&wm _stat_loc[2]);
(w_child_pid[2] == -1)

*/
*/

*/

*/

*/
*/

*/

*/
*/

*/



/*
/*
/*
i f

/*
/*
i f

el

/*

printf("FAILURE: wait() #3 with errno = %\ n", errno);
unl i nk(f_pat h_name) ;
return -1;

}

Check to ensure the child's pid returned fromspawn() is the
same as the child's pid returned fromwait(), for which
status was returned.

( (spw_child_pid[2] '=w_child_pid[2]) )

printf("FAI LURE: spawn() #3 and wait() #3 pid not the same\n"

Check to ensure the child did not encounter an error
condi tion.
(WFEXI TED(wt _stat _loc[2]))

i f (VEXI TSTATUS(wt _stat _loc[2]) != 3)
printf("FAILURE: wait() exit status = %\ n"
VEEXI TSTATUS(w _stat _loc[2]));
}
se
printf("FA LURE: unknown child #3 status\n");

Open the file for read to verify what the child wote.

fd_read = open(f_path_nane, O RDONLY)

i f

/*

rc

i f

(fd_read == -1)
printf("FA LURE: open() for read with errno = %\ n", errno);
unl i nk(f_pat h_name);
return -1;
}
Verify what child #1 wote.
= read(fd_read, &buf_int, sizeof(int));
( (rc !'=sizeof(int)) || (buf_int I=1) )

printf("FAILURE: read() #1\n");

nenset (buf _pgm name, 0x00, si zeof (buf _pgm nane) ) ;

rc

i f

= read(fd_read, buf_pgmnanme, strlen(CH LD _PGW);

( (rc !'=strlen(CH LD PGVY) ||
(strcnmp(buf_pgm narme, CH LD PGW) != 0) )
printf("FAILURE: read() child #1 argv[0]\n");

rc = read(fd_read, &buf _int, sizeof(int));

i f

rc

i f

rc
if

/*

rc

i f

( (rc !'=sizeof(int)) || (buf_int !'= pid) )
printf("FAILURE: read() child #1 getppid()\n");
= read(fd_read, &buf_int, sizeof(int));
( (rc !'=sizeof(int)) || (buf_int !'= pgrp) )
printf("FAILURE: read() child #1 getpgrp()\n");
= read(fd_read, &buf_int, sizeof(int));
( (rc '=sizeof(int)) || (buf_int !'= spw.child_pid[0]) |
(buf _int '= wt_child_pid[0]) )
printf("FAI LURE: read() child #1 getpid()\n");

Verify what child #2 wote.

= read(fd_read, &buf_int, sizeof(int));

( (rc !'=sizeof(int)) || (buf_int I'=2) )
printf("FA LURE: read() #2\n");

nmenset (buf _pgm name, 0x00, si zeof (buf _pgm nane) ) ;

rc

i f

rc

i f

rc
i f

rc

= read(fd_read, buf_pgmnanme, strlen(CH LD PGV);
( (rc !'=strlen(CH LD PGY) ||
(strcnmp(buf_pgm nanme, CH LD PGW) != 0) )

printf("FA LURE: read() child #2 argv[0]\n");

= read(fd_read, &buf_int, sizeof(int));

( (rc !'=sizeof(int)) || (buf_int !'= pid) )
printf("FAILURE: read() child #2 getppid()\n");

= read(fd_read, &buf_int, sizeof(int));

( (rc !'=sizeof(int)) || (buf_int == pgrp) )
printf("FAILURE: read() child #2 getpgrp()\n");

= read(fd_read, &buf_int, sizeof(int));

*/

*/

*/



if ( (rc !=sizeof(int)) || (buf_int '= spwchild_pid[1]) ||
(buf _int '= wt_child_pid[1]) )
printf("FAILURE: read() child #2 getpid()\n");

/* Verify what child #3 wote. */
rc = read(fd_read, &buf_int, sizeof(int));
if ( (rc !'=sizeof(int)) || (buf_int = 3) )
printf("FA LURE: read() #3\n");
menmset (buf _pgm name, 0x00, si zeof (buf _pgm nane) ) ;
rc = read(fd_read, buf_pgmnane, strlen(CH LD PGVY);
if ( (rc!=strlen(CH LD PGAGV) ||
(strcnmp(buf_pgm nanme, CH LD PGW) != 0) )
printf("FA LURE: read() child #3 argv[0]\n");
rc = read(fd_read, &buf_int, sizeof(int));
if ( (rc !=sizeof(int)) || (buf_int !'= pid) )
printf("FA LURE: read() child #3 getppid()\n");
rc = read(fd_read, &buf_int, sizeof(int));
if ( (rc !=sizeof(int)) || (buf_int !'= pgrp) )
printf("FAI LURE: read() child #3 getpgrp()\n");
= read(fd_read, &buf_int, sizeof(int));
( (rc !'=sizeof(int)) || (buf_int = spw.child_pid[2]) |
(buf_int '=w_child_pid[2]) )
printf("FAILURE: read() child #3 getpid()\n");

rc
i f

/* Attenpt one nore read() to ensure there is no nore data. */
rc = read(fd_read, &buf_int, sizeof(int));
if (rc !'=0)

printf("FAILURE: read() past end of data\n");

/* The parent no |onger needs to use the read() file descriptor, */

/* so it can close it. */
rc = close(fd_read);
if (rc !'=0)

printf("FAILURE: close(fd_read) with errno = %\ n", errno);

/* Attenpt one nore wait() to ensure there are no nore children. */
wt_child pid[0] = wait(&M _stat_|oc[0]);
if ( (wt_child_pid[0] !=-1) || (errno != ECH LD )

printf("FA LURE: ECH LD wait()\n");

/* Cean up by perform ng unlink(). */
rc = unlink(f_path_nane);
if (rc !'=0)

printf("FAILURE: unlink() with errno = %\ n", errno);
return -1;

printf("conpleted successfully\n");
return O;

Child Program

This program acts as a child to a parent program (see Parent Program). This program demonstrates how a child program uses

characteristics expressed through the use of spawn() in the parent program. The use of file descriptors, the creation of a new process
group, arguments passed from the parent, and environment variables are demonstrated. The child program handles three distinct calls
through the use of one of its arguments.

Use the CRTCMOD and CRTPGM commands to create this program (see Creating the Parent and Child Program).

This program is called by the spawn() function from the parent program. The program name must be CHILD and must be created into
library QGPL, asindicated by the parent program. This program is not to be called directly.

/*******************************************************************/
/*******************************************************************/



/*

FUNCTI ON:  This programacts as a child to a parent program
LANGUAGE: |ILE C for 0s/400

APl's USED: getenv(), getpid(), getppid(), getpgrp()

*/

/*******************************************************************/

/*******************************************************************/

#i ncl ude <stdlib. h>
#i ncl ude <string. h>
#i ncl ude <sys/types. h>
#i ncl ude <uni std. h>

/*

*

*

*
/*
/*
/*
/*
/*
/*
/*

/*
/*

This is a child programthat gets control froma parent program
that issues spawn(). This particular child program expects the
following 5 argunments (all are null-termnated strings):
argv[0] - child program name
argv[1l] - parent pid (for denobnstration only)
argv[2] - parent process group (for denonstration only)
argv[ 3] - sequence nunber
argv[4] - parent file descriptor
If the child programencounters an error, it returns with a valu
greater than 50. |If the parent uses wait() or waitpid(), this
return value can be interrogated using the WFEX TED and
VEEXI TSTATUS rmacros on the resulting wait() or waitpid()
*stat _loc field.

int main(int argc, char *argv[])

{

pidt p_pid; /* parent pid argv[1]

pid_t p_pgrp; /* parent process group argv|?2
i nt seq_num /* parent sequence num argv| 3]
i nt fd; /* parent file desc argv|4]

i nt rc; /* APl return code

pid_t pid; /* getpid() - child pid
pid_t ppid; /* getppid() - parent pid
pid_t pgrp; /* getpgrp() - process grou
char *env_return_val; /* environ var for "return_va

/* Get the pid, ppid, and pgrp for the child.
pid = getpid();

ppid = getppid();

pgrp = getpgrp();

/* Verify 5 paraneters were passed to the child
if (argc !'=5)
return 60;

/* Since the paraneters passed to the child using spawn() are
/* pointers to strings, convert the parent pid, parent process
/* group, sequence nunber, and the file descriptor fromstrings
/* to integers.

p_pid = atoi (argv[1]);
p_pgrp = atoi (argv[2])
seg_num = atoi (argv][ 3]
fd = atoi (argv[4]);

);

/* Verify the getpid() value of the parent is the sane as the
/* getppid() value of the child.
if (p_pid != ppid)

return 61,

/* If the sequence nunmber is 1, sinple inheritance was used in
* this case. First, verify the getpgrp() value of the parent
* is the sane as the getpgrp() value of the child. Next, the
* child will use the file descriptor passed in to wite the

e

]

p

*/
*/
*/
*/
*/
*/
*/
*/

*/

*/

*/

*/
*/

*/

*/
*/

*/



/* child s values for argv[0], getppid(), getpgrp(), */
/* and getpid(). Finally, the child returns, which will satisfy */
/* the parent's wait() or waitpid(). */
if (seq_num == 1)

if (p_pgrp !'= pgrp)

return 70
rc = wite(fd, argv[0], strlen(argv[0]));
if (rc !'=strlen(argv[0]))

return 71
rc = wite(fd, &ppid, sizeof(pid_t));
if (rc !'= sizeof(pid_t))

return 72
rc = wite(fd, &pgrp, sizeof(pid_t));
if (rc !'= sizeof(pid_t))

return 73
rc = wite(fd, &pid, sizeof(pid_t));
if (rc != sizeof(pid_t))

return 74,
return seq_num

}

/* If the sequence nunmber is 2, file descriptor mappi ng was used */
/* in this case. |In addition, an inheritance option was used to */
/* indicate this child will create a new process group. First, */
/* verify the getpgrp() value of the parent is different than */
/* the getpgrp() value of the child. Next, the child will use */

/* aliteral value of '0'" as the file descriptor (instead of the */
/* parent's file descriptor passed in) since a known mappi hg was */
/* performed by the parent. This literal is used to wite the */
/* child s values for argv[0], getppid(), getpgrp(), */
/* and getpid(). Finally, the child returns, which will satisfy */
/* the parent's wait() or waitpid(). */
else if (seq_num == 2)

if (p_pgrp == pgrp)

return 80
rc = wite(0, argv[0], strlen(argv[0]));
if (rc !'=strlen(argv[0]))

return 81
rc = wite(0, &pid, sizeof(pid_t));
if (rc !'= sizeof(pid_t))

return 82
rc = wite(0, &pgrp, sizeof(pid_t));
if (rc !'= sizeof(pid_t))

return 83
rc = wite(0, &pid, sizeof(pid_t));
if (rc !'=sizeof(pid_t))

return 84;
return seq_num

}

/* If the sequence nunber is 3, file descriptor mappi ng was used */
* in this case. In addition, an environnent variable by the */
* name of "return_val" was set with the desired return val ue. */

/* First, verify the getpgrp() value of the parent is the sane */

/* as the getpgrp() value of the child. Next, the child wll */

/* use literal values of '2' and '4' as the file descriptor */

/* (instead of the parent's file descriptor passed in) since a */

/* known mapping was perforned by the parent. These literals */

/* are used to wite the child s values for argv[0], getppid(), */
/* getpgrp(), and getpid(). Finally, getenv() is perforned to */
/* retrieve the desired value to use on return, which wll */
/* satisfy the parent's wait() or waitpid(). */
else if (seq_num == 3)

if (p_pgrp !'= pgrp)



return 90;
rc = wite(4, argv[0], strlen(argv[0]));
if (rc !'=strlen(argv[0]))

return 91;
rc = wite(2, &pid, sizeof(pid_t));
if (rc !'= sizeof(pid_t))

return 92;
rc = wite(4, &pgrp, sizeof(pid_t));
if (rc !'= sizeof(pid_t))

return 93;
rc = wite(2, &id, sizeof(pid_t));
if (rc !'= sizeof(pid_t))

return 94;
env_return_val = getenv("return_val");
return (atoi (env_return_val));
}
/* 1f the sequence number is an unexpected val ue, return */
/* indicating an error. */
el se

return 99;

Creating the Parent and Child Program

The following examples show how to create the example programs (Parent Program and Child Program). These examples assume

that the source for the parent program is member PARENT in the file QGPL/QCSRC and the source for the child program is member
CHILD inthefile QGPL/QCSRC.

Createthe parent module:

CRTCMOD MODULE( QGPL/ PARENT)
SRCFI LE( QGPL/ QCSRC)
SRCVBR( PARENT)
TEXT(' Exanpl e Parent')

Create the child module:

CRTCMCOD MODULE( QGPL/ CHI LD)
SRCFI LE( QGPL/ QCSRQ)
SRCVBR( CHI LD)
TEXT(' Exanpl e Child")

Create the parent program:

CRTPGM PGM QGPL/ PARENT)

Createthe child program:

CRTPGM PGM QGPL/ CHI LD)

Calling the Parent Program
The following example shows how to start the example programs:

CALL PGM QGPL/ PARENT)




Working with Stream Files

Thefollowing ILE C program performs the following functions:
« Opens an existing stream file

« Creates or replaces a database file
« Reads from the stream file and writes to the database file until end-of-file

o Closeshoth files

The program uses the following hierarchical file system (HFS) APIs:
« Create Directory (QHFCRTDR)

« Open Stream File (QHFOPNSF)
« Read from Stream File (QHFRDSF)

« Close Stream File (QHFCLOSF)

/********************************************************************/

/* Program Name: HFSCOPY */
/* Language : ILE C for OS/400 */
/* Description : This programw |l do the follow ng: */
/* -- Create or replace a streamfile */
/* -- Create or replace a database file */
/* -- Read fromthe streamfile and wite to the */
/* dat abase file until ECF */
/* -- Close both files when done */
/* APl's Used :  QHFCRTDR, QHFOPNSF, QHFRDSF, CQHFCLOSF */

/********************************************************************/

/********************************************************************/

/* Include files */
/********************************************************************I
#i ncl ude <stdio. h>

#i nclude <stdlib. h>

#i ncl ude <string. h>

#i ncl ude <qghf opnsf. h>

#i ncl ude <qghfrdsf. h>

#i ncl ude <qghfcl osf. h>

#i ncl ude <ghfcrtdr. h>

#i ncl ude <qusec. h>

/********************************************************************/

[* Structure and vari able definitions */

/********************************************************************/

#define ON 1

#define OFF O

typedef struct error_code_struct {
Qus_EC t EC
char exception_dat a[ 256] ;

}error_code_struct;

error_code_struct error_code;

char file_handl e[ 16];

char pat h_nane[ 30] ;

char open_info[ 10];

char attrib_info;

char action;

char read_buffer[80];

int path_|length;



int attrib_length = 0;
int bytes_to_read;

int bytes_ read = 0;
int end_file;

int cnpgood;

FI LE *FP;

/*********************************************************************/

[*printErrCode: Routine to print the error code structure */

/*********************************************************************/

voi d printErrCode(error_code_struct *theErrCode)

t.
int i;
char *tenpptr = theErrCode->EC. Exception_Id;
printf("Bytes Provided -> %\ n", t heErr Code->EC. Byt es_Provi ded) ;
printf("Bytes Available -> %\ n", theErr Code->EC. Bytes_Avail abl e) ;
printf("Exception ID->");
for (i=0;i<7 ;i++ tenpptr++ )
put char (*tempptr);
}
putchar('\n');
}

/********************************************************************/

/* Start of code */

/********************************************************************/

mai n()

error_code. EC. Bytes_Provi ded = 116;

/********************************************************************/

/* Create the directory */
/********************************************************************/
strcpy(pat h_nane, "/ QDLS/ HFSFLR") ;
path_l ength = strl en(pat h_nane);

HFCRTDR( pat h_name, path_l engt h, &ttrib_info,attrib_| ength, &rror_code);
if ( error_code. EC Bytes_Available != 0)

if (!mencnp(error_code. EC. Exception_ld,"CPF1LF04",7))
printf("Directory HFSFLR al ready created.\n");
el se

print Err Code( &error_code);
exit(l);

}

/********************************************************************/

/* Open the streamfile */
/********************************************************************/
strcpy(open_info,"210 120 "); /* Create or replace the file */
strcpy(pat h_nane, "/ QDLS/ HFSFLR/ SAMPLE. HFS") ;
path_l ength = strl en(path_nane);
printf("OPEN STREAM FI LE:\n ");
QHFOPNSF( &f i | e_handl e,
pat h_nane,
pat h_I engt h,
open_i nf o,
&attrib_info,
attrib_l ength,
&acti on,
&error_code);
if (error_code. EC Bytes_Available != 0)

{



pri nt Err Code( &error_code);
exit(1);

/********************************************************************/

/* Open a database file */
/********************************************************************/
system("CRTLI B LI B(HFSLI B)");
if (( FP = fopen("HFSLI B/ HFSFI LE( SAMPLE) ", "wb")) == NULL)
{

printf("Cannot open HFSLI B/ HFSFI LE( SAMPLE)\ n") ;
exit(1);

/********************************************************************/

/* Loop through reading fromthe streamfile and witing to the */
/* dat abase file. * [

/********************************************************************/

end file = OFF;
while (end_file == OFF)
{

/*************************************************************/

/* Read 80 bytes fromthe streamfile */
/*************************************************************/
bytes to_read = 80;
printf("READ STREAM FILE:\n ");
HFRDSF( &f i | e_handl e,
read_buffer,
bytes_to_read,
&byt es_read,
&error_code);
if (error_code. EC. Bytes_Available !'= 0)
{
cnpgood = strncnp(" CPF1F33", error_code. EC. Exception_ld, 7);
if (crmpgood !'= 0)
pri nt Err Code( &error _code);
end _file = ON
}

el se

printf("BYTES READ: %\n ", bytes_read);
printf("READ BUFFER: %\ n", read_buffer);
if (bytes_read < bytes_to_read)

end_file = O\

/*******************************************************/

/* Wite remaining bytes to the database file */
/*******************************************************/
if (bytes_read > 0)

fwite(read_buffer, 1, bytes_read, FP);

}

/********************************************************************/

/* Close the streamfile */
/********************************************************************/
printf("CLOSE STREAM FILE:\n ");
QHFCLOSF( &f i | e_handl e,
&error_code);
if (error_code. EC Bytes_Available !'= 0)
print Err Code( &error_code);

/********************************************************************I

/* Close the database file */

/********************************************************************/



fcl ose(FP);

To create the program using ILE C, specify the following:

CRTBNDC PGM QGPL/ HFSCOPY) SRCFI LE( QGPL/ QCSRC)

Using the Operational Assistant Exit Program for
Operational Assistant Backup

The following contains a CL example of a user-written exit program for doing Operational Assistant backup.

/***************************************************************/

/***************************************************************/

/* */
/* FUNCTION: User-witten exit program for doing Operational */
/* Assi st ant backup. */
/* */
/* LANGUAGE: CL */
/* */
/* APl's USED: None */
/* */

/***************************************************************/

/***************************************************************/

PGV  PARM &PRODI D &FLAG &OPTI ONS &DEVS &TAPSET &RETCCODE)
DCL  VAR(&PRODI D) TYPE(*CHAR) LEN(10) /* Calling product. +

WIIl be ' QEZBACKUP' when called from +

Oper ati onal Assistant. */
DCL  VAR(&FLAG) TYPE(*CHAR) LEN(10) /* Indicates whether +

before or after backup. */

DCL  VAR(&DEVS) TYPE(*CHAR) LEN(40) /* Devices used. */
DCL  VAR(&TAPSET) TYPE(*CHAR) LEN(4) /* Tape set nane */
DCL  VAR(&RETCODE) TYPE(*CHAR) LEN(7) /* Return code */
DCL  VAR(&OPTI ONS) TYPE(*CHAR) LEN(10) /* Options used */
DCL VAR( &VSG) TYPE(* CHAR) LEN(512) /* Message text */
I F COND( &FLAG *EQ ' * BEFORE ') THEN( DO
/* ________________________________________________________ */
/* Insert comuands to be run before the backup here. */
/* ________________________________________________________ */
ENDDO
I F COND( &FLAG *EQ ' * AFTER ') THEN( DO
/-k ________________________________________________________ */
/* Insert commands to be run after the backup here. */
/* ________________________________________________________ */
ENDDO
ENDPGM

Creating a Program Temporary Fix Exit Program

This example exit program written in CL, covers the following possible changesin the logical state of the PTF:
Loaded to temporarily applied

Temporarily applied to temporarily removed



The example program shows where you can add your code. Y ou can write a PTF exit program in any programming language.
Note: This example does not show the apply-temporary to apply-permanent or the not-applied to remove-permanent cases. It is
assumed that all action was taken on the moves from loaded to apply-temporary and from apply-temporary to not-applied. If
additional actions are necessary, code could be added to handle those transitions as well.

Do not assume the default values for parameters on CL commands or for library lists. Users can change these values. Library lists can
vary from one system to another.

/**** STAR'I’ O: SPEC' FI CATIO\IS *************************************/

[* */
/* LANGUAGE: CL */
[ * */
/* APl's USED: None */
[* */
/* FUNCTI ON: */
[* TH S EXIT PROGRAM | S CALLED DURI NG ANY */
/* OF THE FOLLOW NG CASES. */
[ * */
/* APPLY TEMPORARI LY - (user defined) */
[ * */
[* APPLY PERMANENTLY - (user defi ned) */
/* */
/* REMOVE TEMPORARI LY - (user defined) */
/* */
/* REMOVE PERMANENTLY - (user defi ned) */
/* */
/* I nput: PARML - CHAR(7) - Product ID */
/* PARMZ  CHAR(7) - PTF ID */
/* PARMB - CHAR(6) - Product rel ease */
/* PARMA CHAR(4) - Product option ID */
/* PARMB CHAR(4) - Product load ID */
/* PARMB  CHAR(10) - PTF library */
/* PARM? CHAR(50) - User data */
/* PARMB - CHAR(1) - Current PTF Status */
[ * 0 - LOADED BUT NOT APPLI ED */
[ * 1 - APPLI ED TEMPORARI LY */
/* PARMD CHAR(1) - PTF Operation */
/* 0 - REMOVE TEMPORARI LY */
[ * 1 - APPLY TEMPORARI LY */
[ * 2 - APPLY PERVANENTLY */
[ * 3 - REMOVE PERMANENTLY */
[ * 4 - PRE- REMOVE TEMPORARI LY */
[ * 5 - PRE- APPLY TEMPORARI LY */
[ * 6 - PRE- APPLY PERMANENTLY */
[ * 7 - PRE- REMOVE PERMANENTLY */
[ * */
[ * */

/******* END O: SPECI Fl C:ATIG\IS ************************************/
PGM PARM &PARML &PARMZ2 &PARMB &PARMA &PARMb &PARMG &PARMY &PARMVB &PARMD)

/* __________________________________________________________________ */
[ * */
/* DECLARE | NPUT PARAMETERS */
/* */
/* __________________________________________________________________ */
DCL &PARML  TYPE(*CHAR) LEN(7) /* Product ID */
DCL &PARMR  TYPE(*CHAR) LEN(7) /* PTF 1D */
DCL &PARMB TYPE( * CHAR) LEN( 6) /* Product rel ease */
DCL &PARMA  TYPE(*CHAR) LEN(4) /* Product option ID */
DCL &PARMG  TYPE(*CHAR) LEN(4) /* Product load ID */
DCL &PARME  TYPE(*CHAR) LEN(10) /* PTF library */
DCL &PARMY  TYPE(*CHAR) LEN(50) /* User data */
DCL &PARMB  TYPE(*CHAR) LEN(1) /* Current PTF status */
DCL &PARMB  TYPE(*CHAR) LEN(1) /* PTF operation */

~
*
*
~



[*--

/*
/* DECLARE VARI ABLES
/*
S
DCL &ACTI ON  TYPE(*CHAR) LEN(1) /* PTF action to occur
DCL &STATUS  TYPE(*CHAR) LEN(1) /* PTF current status
/* Handl e exceptions
MONMSG MBAE D( CPF0000) EXEC( GOTO CMVDLBL( HDLERR) )

CHGVAR VAR( &ACTI ON) VALUE(&PARMB) /* Cets action being perforned
CHGVAR VAR( &STATUS) VALUE(&PARMB) /* Gets current PTF status

/*
/*
/*

I F (&STATUS = '0') THEN( DO /* If PTF is | oaded but not applied

IF (&ACTION = "1') THEN(DO) /* If action is tenporarily
/* applied then
[*?---- TEMP APPLY - ADD YOUR STATEMENTS HERE - -- - -
ENDDO
IF (&ACTION = '5") THEN( DO /* If action will be tenporarily
/* apply then

[*?---- PRE-TEMP APPLY - ADD YOUR STATEMENTS HERE -----
ENDDO
ENDDO /* End of l|oading the PTF
/2
/* THE CURRENT STATUS OF THE PTF IS "APPLI ED TEMPORARI LY"
/5
I F (&STATUS = '1') THEN(DO [* If PTF is tenporarily

/* applied then
IF (&ACTION = '0') THEN( DO /* If action is tenporarily
/* renoved then
/*?---- TEMPORARI LY REMOVE - ADD YOUR STATEMENTS HERE - - -
ENDDO
IF (&ACTION = '4') THEN( DO /* If action will be tenporarily
/* renove then

/*?---- PRE-TEMP REMOVE - ADD YOUR STATEMENTS HERE -----
ENDDO
ENDDO /* End of renpve the PTF
| % e
/* PTF HAS BEEN SUCCESSFULLY PROCESSED
/22
QSYS/ SNDPGWSG  MsG D( CPC1214) MSGF(* LI BL/ QCPFMSG)  +
MBGDTA(*NONE) TOPGMYX *PRV (* *NONE +
*NONE) ) TOVSGQ( * TOPGMQ) MSGTYPE( * COVP)
RETURN
52
/* HANDLE ALL ERROR CONDI Tl ONS
52
HDLERR:

/* Try to back out any changes already made */
/* If nothing to back out or back-out operation was successful
QSYS/ SNDPGWEG  MSA D( CPF3638) MSGH( *LI BL/ QCPFMBG  +
MSGDTA(*NONE) TOPGMY *PRV (* *NONE +
*NONE) ) TOVBGQ(* TOPGV) MSGTYPE( * ESCAPE)
/* El se the permanent changes not backed out */
QSYS/ SNDPGWEG  MSA D( CPF3639) MSGH( *LI BL/ QCPFMBG)  +
MBGDTA(* NONE) TOPGMY *PRV (* *NONE +
*NONE) ) TOVBGQ( * TOPGV) MSGTYPE( * ESCAPE)

ENDPGM /* Return to external caller

*/
*/
*/

*/
*/

*/

*/
*/
*/

*/

*/
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