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Notices

References in this publication to IBM products, programs, or services do not imply that IBM intends to make these available in
all countries in which IBM operates. Any reference to an IBM product, program, or service is not intended to state or imply that
only that IBM product, program, or service may be used. Any functionally equivalent product, program, or service that does not
infringe any of IBM's intellectual property rights may be used instead of the IBM product, program, or service. Evaluation and
verification of operation in conjunction with other products, except those expressly designated by IBM, is the user's responsi-
bility.

IBM may have patents or pending patent applications covering subject matter in this document. The furnishing of this docu-
ment does not give you any license to these patents. You can send license inquiries, in writing, to the IBM Director of Com-
mercial Relations, IBM Corporation, Purchase, NY 10577 U.S.A.

This publication could contain technical inaccuracies or typographical errors.

This publication may refer to products that are announced but not currently available in your country. This publication may also
refer to products that have not been announced in your country. IBM makes no commitment to make available any unan-
nounced products referred to herein. The final decision to announce any product is based on IBM's business and technical
judgment.

Changes or additions to the text are indicated by a vertical line (I) to the left of the change or addition. Refer to the “Summary
of Changes” on page xxxv for a summary of changes made to this manual.

This publication contains examples of data and reports used in daily business operations. To illustrate them as completely as
possible, the examples include the names of individuals, companies, brands, and products. All of these names are fictitious
and any similarity to the names and addresses used by an actual business enterprise is entirely coincidental.

This manual contains small programs that are furnished by IBM as simple examples to provide an illustration. These examples
have not been thoroughly tested under all conditions. 1BM, therefore, cannot guarantee or imply reliability, serviceability, or
function of these programs. All programs contained herein are provided to you “AS 1S.” THE IMPLIED WARRANTIES OF
MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE ARE EXPRESSLY DISCLAIMED.

Programming Interface Information

This System Programmer’s Interface Reference is intended to help experienced programmers create application programs.
This System Programmer’s Interface Reference documents General-Use Programming Interface and Associated Guidance
Information provided by the Operating System/400 (OS/400) licensed program.

General-Use programming interfaces allow the customer to write programs that obtain the services of the OS/400 program to
make it easier for customer applications to interoperate with OS/400 system functions. If you have a requirement for additional
interfaces to the OS/400 program, contact IBM at 1-507-253-1055 (FAX 507-253-2486).

Trademarks and Service Marks

The following terms, denoted by an asterisk (*) in this publication, are trademarks of the IBM Corporation in the United States
or other countries or both:

AD/Cycle I GDDM

Advanced Function Printing IBM

Advanced Peer-to-Peer Networking | ILE

AFP I Integrated Language Environment
Application System/400 | Intelligent Printer Data Stream
APPN | IPDS

AS/400 NetView

BCOCA OfficeVision

C/400 OfficeVision/400

CiCS Operating System/2
COBOL/400 Operating System/400
FORTRAN/400 Operational Assistant
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0Ss/2

0S/400

Personal System/2
PS/2

PROFS

RPG/400

SAA

The following terms, denoted by a double asterisk (**) in this publication, are trademarks of other companies as follows:

AT&T
DCA
ETS

AT&T
Digital Communications Associates
Siemens

Hewlett-Packard  Hewlett-Packard Company

LaserJet Hewlett-Packard Company
PostScript Adobe Systems Incorporated
RM/COBOL Ryan McFarland Corporation
Telex Telex Computer Products Inc
5ESS AT&T
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About This Manual

This manual describes the OS/400 application programming
interfaces (APIs). Some APIs provide the same functions as
control language (CL) commands and output file support.
Some APlIs provide functions that CL commands do not.
Most APIs work more quickly and use less system overhead
than the CL commands.

You may need to refer to other IBM manuals for more spe-
cific information about a particular topic. The Publications
Guide, GC41-9678, provides more information on all the
manuals in the AS/400 library.

For a list of related publications, see the “Bibliography” on
page H-1.
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Who Should Use This Manual

This manual is intended for experienced application program-
mers who are developing system-level and other OS/400
applications. It provides reference information only; it is
neither an introduction to the OS/400 licensed program nor a
guide to writing OS/400 applications.

Before using the APIs described in this manual, you should
be familiar with the concepts discussed in the Programming:
Control Language Programmer’s Guide, SC41-8077. You
may need to refer to other IBM manuals for more specific
information about a particular topic.
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Summary of Changes

I The following changes have been made to this manual since
| Version 2 Release 2 of the OS/400 licensed program:

* The document library services information that was
included in the hierarchical file systems (HFS) section
has been moved to the Office Services Concepts and
Programmer’s Guide.

e The Character Data Representation Architecture APls
have been moved from this manual to the Character
Data Representation Architecture: Level 2 Reference,
SC09-1390.

e Alist of APls and exit programs by release has been
added to Chapter 2. Refer to “APIs by Release” on

|
I
[
|
[
|
I
|
|
|
I page 1-3 for a list of all APIs in this manual.

© Copyright IBM Corp. 1991, 1993
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The User Object APIs part has been renamed to Object
APIs.
The following parts have been added to this manual:
— Part 3, “Configuration APIs”
— Part 5, “Debugger APIs”
— Part 6, “Dynamic Screen Manager APIs”
— Part 10, “ILE CEE APIs”
— Part 12, “National Language Support APIs”
— Part 17, “Performance Collector APIs”
— Part 20, “Software Product APIs”
Throughout this manual, APIs have been added and
enhanced.
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Chapter 1. Introduction

The 0OS/400* application programming interfaces (APIs) are
for highly experienced programmers who create system
applications. For example, programmers can use the APIs to
create machine interface (MI) programs and applications for
deleting outdated objects.

The APIs are directly callable from high-level language pro-
grams. They allow you to:

* Provide better performance when getting system infor-
mation or when using system functions than is provided
| by control language (CL) commands or output file
| support.

» Use system information and functions that are not avail-
able through CL commands.

e Use calls from high-level languages to these interfaces.

Compatibility with Future Releases

In future releases, IBM intends that one of the following will
be true:

« If additional input or output parameters are provided for
any of the APIs, the new parameters will be placed after
the current parameters and will be optional parameters.
The existing APIs will continue to work without any
changes.

 |f an additional data structure is provided, a new format
(layout of that data structure) will be created.

* New information may be added to the end of an existing
format.

| The APIs will continue to work as they originally worked and
| any existing applications that use the APIs will continue to
| work without changes.

To ensure compatibility with future releases, you should
retrieve and use all of the following when you work with user
spaces generated by list APls:

e Qffset values to the list data section
¢ Size of the list data section

* Number of list entries

¢ Size of each entry

0S/400 Terms and Special Values

Before using the OS/400 APIs, you should be familiar with
several terms and special values. These terms refer to
0S/400 objects:

| Binding directory (*‘BNDDIR). An AS/400" object that con-
| tains a list of names of modules and service programs.

© Copyright IBM Corp. 1991, 1993
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Module (*MODULE). An AS/400 object that is made up of
the output of the compiler.

Program (*PGM). A sequence of instructions that a com-
puter can interpret and run. The system-recognized identifier
for the object type is *PGM.

Service program (*SRVPGM). An object that packages
externally supported callable routines into a separate object.

User index (*USRIDX). An object that provides a specific
order for byte data according to the value of the data. The
system-recognized identifier for the object type is *USRIDX.

User queue (*USRQ). An object consisting of a list of mes-
sages that communicate information to other application pro-
grams. The system-recognized identifier for the object type
is *USRQ.

User space (*USRSPC). An object consisting of a collection
of bytes used for storing any user-defined information. The
system-recognized identifier for the object type is *USRSPC.

These special values refer to OS/400 libraries and can often
be used in API calls in place of specific library names:

*ALL. All libraries, including QSYS, that the user owns or to
which the user has read authority.

*ALLUSR. All user-defined libraries to which the user has
read authority. *ALLUSR includes libraries that have names
starting with the letter Q and that also contain user data:
QDSNX, QGPL, QGPL38, QPRFDATA, QS36F, QUSERSS,
and QUSRSYS. *ALLUSR excludes System/36 libraries that
have names starting with the symbol # and that do not
contain user data; #CGULIB, #COBLIB, #DFULIB, #DSULIB,
#RPGLIB, #SDALIB, and #SEULIB.

*CURLIB. The job's current library. If no current library is
specified for the job, the QGPL library is used.

*LIBL. The user and system portions of the job's library list.

*USRLIBL. The user portion of the job's library list.

Summary of 0S/400 APls

Most OS/400 APIs are described in this manual. However, a
few special-purpose APls are described in other books. The
following sections:

» Outline the APIs described in this manual

 List the major operating system APIls described in other
manuals

e List the APls and exit programs by release.
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APIs Described in This Manual

This manual presents the APIls in major functional categories,
such as objects and work management, which correspond to
the tabs of this book.

For a complete list of APIs in each part, see the table of con-
tents at the beginning of this manual or the partial table of
contents at the beginning of each part. To find a specific
API, see the index.

In brief, the major parts of the manual and their contents are
as follows:

Part 1, “Introduction to the 0S/400 Callable APIs.” This
part provides an overview of the APIs. It also describes
standard APl parameters and formats, and discusses consid-
erations in using the APIs in your programs.

Part 2, “Communications APIs.” This part provides the
information needed to write user-defined communications
applications, programming examples, and debugging infor-
mation. This part also includes the data stream translation
APls, which allow a user-written application program that
creates 3270 data streams to run on an Application
System/400* (AS/400) system using 5250 data streams.

Part 3, “Configuration APIs.” The APlIs in this part get
information about the configuration status of the system and
about individual configuration descriptions.

Part 4, “Database File APIs.” The APIs in this part retrieve
information about database files. This part also contains the
commitment control APls, which allow you to add and
remove your own resources.

Part 5, “Debugger APIs.” The APIs in this part can be
used to write debuggers for the AS/400 system.

Part 6, “Dynamic Screen Manager APIs.” The APIs in this
part provide the screen 1/O interfaces for Integrated Lan-
guage Environment (ILE) high-level languages.

Part 7, “Edit Function APIs.” The APIs in this part create
and use edit masks.

Part 8, “Hierarchical File System APIs.” The APIs in this
part let you work with directories and files in hierarchical file
systems (HFSs). This section also includes the HFS exit
programs.

Part 9, “High-Level Language APIs.” The APIs in this part
communicate with compilers, and the SQL/400* and
COBOL/400* languages.

Part 10, “ILE CEE APIs.” The APIs in this part contain the
CEE and CEE4 Integrated Language Environment (ILE)
bindable APIs.

Part 11, “Message Handling APIs.” The APIs in this part
allow applications to work with AS/400 messages.
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Part 12, “National Language Support APls.” The APIs in
this part work with the national language support (NLS) func-
tion.

Part 13, “Network Management APls.” The APIs in this
part handle alertable messages, work with problem logs, and
use the SNA management services transport.

Part 14, “Object APIs.” The APIs in this part create,
manipulate, and delete user spaces, user indexes, and user
queues. They also change, list, rename, and retrieve infor-
mation about AS/400* objects.

Part 15, “Office APIs.” The APIs in this part work with
system distribution directory data and with document han-
dling. This section also includes the OfficeVision/400* exit
programs.

Part 16, “Operational Assistant APls.” The APIs in this
part provide access to the Operational Assistant* functions.

Part 17, “Performance Collector APIs.” The APIs in this
part describe the performance collector APIs and the perfor-
mance monitor exit program.

Part 18, “Program and CL Command APIls.” The APIs in
this part create programs, retrieve program information, and
retrieve command information.

Part 19, “Security APls.” The APIs in this part manage

system-level jobs, allowing your programs to run under dif-
ferent user profiles without compromising system security.
These APIs also retrieve security information.

Part 20, “Software Product APIs.” The APIs in this part
work with software products and program temporary fixes
(PTFs) on your system.

Part 21, “Spooled File and Print APIs.” The APIs in this
part retrieve information and manipulate spooled files.

Part 22, “User Interface APIs.” The APIs in this part
handle various aspects of the user interface, allowing your
applications to display help, display a command line window,
convert date and time formats, control keyboard buffering,
display screens and pop-up windows, and to build screens.
This section also includes the user interface manager exit
programs.

Part 23, “Virtual Terminal APls.” The APIs in this part
provide information needed to use the virtual terminal (VT)
APls, which allow an AS/400 application program to interact
with an AS/400 system that is performing work station
input/output (I/0).

Part 24, “Work Management APIs.” The APlIs in this part
perform functions that are used in a wide variety of applica-
tions. These APIs retrieve and manipulate:

e Jobs

¢ Subsystem storage pools
* Subsystem job queues

¢ Data areas



* Network attributes
e System status
e System values
e Flight recorder

Part 25, “Work Station Support APIs.” The APIs in this
part allow you to use the type-ahead and attention key buf-
fering functions in your applications.

Part 26, “Miscellaneous APIs.” The APIs in this part
retrieve information from main storage, remove bookmarks

from a course, convert date and time, and list the contents of

a save file.

Part 27, “Reference Information.” This part includes an
appendix containing programming examples, an appendix

containing a chart of APIs and the public authority for each, a

bibliography of related manuals, and an index.

APIs Described in Other Manuals

Several other manuals describe OS/400 APIs that have
special uses:

* The CL Programmer’s Guide describes APIls with
general purposes like command checking, as well as
APIs for working with data queues:

QCMDCHK Check Command Syntax
QCMDEXC Execute Command

Introduction

QCLSCAN Scan for String Pattern
QDCXLATE Translate Fields
I QCACHK Validity Check Command
| QPGMMENU Show Programmer Menu
QCLRDTAQ Clear Data Queue
QRCVDTAQ Receive Data Queue
QMHQRDQD Retrieve Data Queue Description
[ QMHRDQM Retrieve Data Queue Messages
[ QSNDDTAQ Send Data Queue

e The REXX manuals describe the REXX APIs. See the
REXX/400 Programmer’s Guide for information about the
following API:

QREXQ REXX Queue Service

See the REXX/400 Reference for information about the
following REXX APIs:

QREXVAR REXX Variable Pool Interface
QREXX Start REXX Language Processor

e The GDDM* manuals describe the GDDM APIs. See
the GDDM Programming Guide for information about the
GDDM API.

| APls by Release

I The following table shows the first release of the APIs and
| can be used if you are running multiple releases of OS/400
| at your installation.

Figure 1-1 (Page 1 of 11). APIs by Release

API

V1R3 V2R1 V2R1.1 V2R2 V2R3

Abnormal End (CEE4ABN)

Absolute Function (CEESxABS)

Add Commitment Resource (QTNADDCR)

Add List Entry (QUIADDLE)

Add List Multiple Entries (QUIADDLM)

Add Pop-Up Window (QUIADDPW)

Add Print Application (QUIADDPA)

XXX |X|X

Add Product License Information (QLZADDLI)

Add User Index Entries (QUSADDUI)

Aid Spelling (QTWAIDSP)

Arccosine (CEESXACS)

Arcsine (CEESxASN)

Arctangent (CEESXATN)

Arctangent2 (CEESXAT2)

Backspace on Scroller Line (QsnScIBS)

Basic Random Number Generator (CEERANO)

Calculate Day of Week from Lilian Date (CEEDYWK)

XIX|IX|IX[IX]|X|[X]|X]|X|X

Change COBOL Main Program (QLRCHGCM)

Change Current Job (QWCCCJOB)

Change Directory Entry Attributes (QHFCHGAT)
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Figure 1-1 (Page 2 of 11). APlIs by Release

API

Vi1R3

V2R1

V2R1.1

V2R2

V2R3

Change Exception Message (QMHCHGEM)

Change File Pointer (QHFCHGFP)

Change Library List (QLICHGLL)

Change Low-Level Environment (QsnChgEnv)

Change Mode Name (QNMCHGMN)

Change Object Description (QLICOBJD)

Change Office Program (QOGCHGOE)

Change Pool Attributes (QUSCHGPA)

Change Pool Tuning Information (QWCCHGTN)

Change Previous Sign-On Date (QSYCHGPR)

Change Session (QsnChgSsn)

Change User Password (QSYCHGPW)

Change User Space (QUSCHGUS)

Change User Space Attributes (QUSCUSAT)

Change Window (QsnChgWin)

Check Spelling (QTWCHKSP)

Check User Authority to an Object (QSYCUSRA)

Check User Special Authorities (QSYCUSRS)

Clear Buffer (QsnClirBuf)

Clear Field Table (QsnCIrFIdTbl)

Clear Screen (QsnClrScr)

Clear Scroller (QsnClrScl)

Clear Window (QsnCIrWin)

Clear Window Message (QsnCIrWinMsg)

XXX |X|X]|X

Close Application (QUICLOA)

Close Directory (QHFCLODR)

Close Spooled File (QSPCLOSP)

Close Stream File (QHFCLOSF)

Close Virtual Terminal Path (QTVCLOVT)

Conjugate of Complex (CEESXCJG)

Construct a Condition Token (CEENCOD)

Control File System (QHFCTLFS)

Control Office Services (QOCCTLOF)

Control Trace (QWTCTLTR)

Convert Authority Values to MI Value (QSYCVTA)

Convert Date and Time Format (QWCCVTDT)

Convert Date to Lilian Format (CEEDAYS)

Convert Edit Code (QECCVTEC)

Convert Edit Word (QECCVTEW)

Convert Integers to Seconds (CEEISEC)

Convert Lilian Date to Character Format (CEEDATE)

Convert Seconds to Character Timestamp (CEEDATM)

Convert Seconds to Integers (CEESECI)

X | X | X | X
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Figure 1-1 (Page 3 of 11). APIs by Release

API

V1R3

V2R1

V2R1.1 V2R2 V2R3

Convert Sort Sequence Table (QLGCNVSS)

Convert Timestamp to Number of Seconds (CEESECS)

Convert Type (QLICVTTP)

Copy Buffer (QsnCpyBuf)

Copy Stream File (QHFCPYSF)

Cosine (CEESxCOS)

Cotangent (CEESXCTN)

Create a Session (QsnCrtSsn)

Create a Window (QsnCrtWin)

Create Command Buffer (QsnCrtCmdBuf)

XX [X]|X]|X

Create Directory (QHFCRTDR)

Create Heap (CEECRHP)

Create Input Buffer (QsnCrtinpBuf)

Create Low-Level Environment (QsnCrtEnv)

Create Product Definition (QSZCRTPD)

Create Product Load (QSZCRTPL)

XX | X|X|X

Create Program (QPRCRTPG)

Create Program Temporary Fix (QPZCRTFX)

Create Spooled File (QSPCRTSP)

Create User Index (QUSCRTUI)

......

T
I

>

Create User Space (QUSCRTUS)

Decompose a Condition Token (CEEDCOD)

Define Heap Allocation Strategy (CEE4DAS)

Delete Buffer (QsnDItBuf)

Delete Directory (QHFDLTDR)

Delete Field ID Definition (QsnDItFIdId)

Delete List (QUIDLTL)

Delete Low-Level Environment (QsnDItEnv)

Delete Product Definition (QSZDLTPD)

Delete Product Load (QSZDLTPL)

Delete Stream File (QHFDLTSF)

Delete User Index (QUSDLTUI)

Delete User Queue (QUSDLTUQ)

Delete User Space (QUSDLTUS)

X | X [X]|X

Deregister Application (QNMDRGAP)

Deregister APPN* Topology Information (QNMDRGTI)

Deregister File System (QHFDRGFS)

Deregister Filter Notifications (QNMDRGFN)

Disable Link (QOLDLINK)

Discard Heap (CEEDSHP)

Dispatch a Message (CEEMOUT)

Display Command Line Window (QUSCMDLN)

Chapter 1. Introduction
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Figure 1-1 (Page 4 of 11). APIs by Release

API

V1R3

V2R1

V2R1.1

V2R2

V2R3

Display Directory Panels (QOKDSPDP)

Display Help (QUHDSPH)

Display Panel (QUIDSPP)

Display Scroller Bottom (QsnDspScIB)

Display Scroller Top (QsnDspScIT)

Display Window (QsnDspWin)

Dump Flight Recorder (QWTDMPFR)

Dump Lock Flight Recorder (QWTDMPLF)

Edit (QECEDT)

Enable Link (QOLELINK)

End a Window (QsnEndWin)

End Application (QNMENDAP)

End Data Stream Translation Session (QDOENDTS)

End Source Debug (QteEndSourceDebug)

Error Function and Its Complement (CEESXERF)

Exponential Base e (CEESXEXP)

Exponentiation (CEESxXPx)

Factorial (CEErSIFAC)

X|IX|IX[X|X

Filter Problem (QSXFTRPB)

Find a Control Boundary (CEE4FCB)

x

Floating Complex Divide (CEESxDVD)

Floating Complex Multiply (CEESXMLT)

Force Buffered Data (QHFFRCSF)

Free Storage (CEEFRST)

Gamma Function (CEESXGMA)

Generate a Beep (QsnBeep)

Generate Alert (QALGENA)

Generate Program Temporary Fix Name (QPZGENNM)

Get a Message (CEEMGET)

Get AID (QsnGetAID)

Get Current Greenwich Mean Time (CEEGMT)

Get Current Local Time (CEELOCT)

Get Cursor Address (QsnGetCsrAdr)

Get Cursor Address with AID (QsnGetCsrAdrAID)

XXX |X[X|X|X

Get Dialog Variable (QUIGETV)

Get Heap Storage (CEEGTST)

Get List Entry (QUIGETLE)

Get List Multiple Entries (QUIGETLM)

Get Offset from Universal Time Coordinated to Local Time (CEEGMTO)

Get Profile Handle (QSYGETPH)

Get Space Status (QLYGETS)

Get Spooled File Data (QSPGETSP)

Get Stream File Size (QHFGETSZ)
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Figure 1-1 (Page 5 of 11). APIs by Release

API

V1R3

V2R1

V2R1.1 V2R2 V2R3

Get String Information (CEEGSI)

Get Universal Time Coordinated (CEEUTC)

Get, Format, and Dispatch a Message (CEEMSG)

Go to Next Tab Position in Scroller Line (QsnSclTab)

Go to Start of Current Scroller Line (QsnScICR)

Go to Start of Next Scroller Line (QsnScINL)

Handle a Condition (CEE4HC)

Hyperbolic Arctangent (CEESxATH)

Hyperbolic Cosine (CEESxCSH)

Hyperbolic Sine (CEESxSNH)

Hyperbolic Tangent (CEESxTNH)

Imaginary Part of Complex (CEESXIMG)

Initialize Low-Level Environment Description (QsninzEnvD)

Initialize Session Description (QsninzSsnD)

Initialize Window Description (QsninzWinD)

Insert Cursor (QsninsCsr)

XIX|IXIXIX[X[X[X[|X|X|X]|X|X|X]|X|X

List Active Subsystems (QWCLASBS)

List Authorized Users (QSYLAUTU)

List Configuration Descriptions (QDCLCFGD)

List Database File Members (QUSLMBR)

List Database Relations (QDBLDBR)

List Fields (QUSLFLD)

List ILE Program Information (QBNLPGMI)

List Job (QUSLJOB)

List Job Log Messages (QMHLJOBL)

List Job Schedule Entries (QWCLSCDE)

List Node List Entries (QFVLSTNL)

List Nonprogram Messages (QMHLSTM)

List Objects (QUSLOBJ)

List Objects Secured by Authorization List (QSYLATLO)

List Objects That Adopt Owner Authority (QSYLOBJP)

List Objects User Is Authorized To or Owns (QSYLOBJA)

List Performance Data (QPMLPFRD)

List Record Formats (QUSLRCD)

List Registered File Systems (QHFLSTFS)

List Save File (QSRLSAVF)

List Service Program Information (QBNLSPGM)

List Signed-On Users (QEZLSGNU)

List Spooled Files (QUSLSPL)

List Subsystem Job Queues (QWDLSJBQ)

List Users Authorized to Object (QSYLUSRA)

Lock and Unlock Range in Stream File (QHFLULSF)

Log Gamma Function (CEESXLGM)
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Figure 1-1 (Page 6 of 11). APIs by Release

API V1R3 V2R1 V2R1.1 V2R2 V2R3

Log Program Temporary Fix Information (QPZLOGFX)
Log Software Error (QPDLOGER)
Logarithm Base e (CEESxLOG)

Logarithm Base 10 (CEESxLG1)

Logarithm Base 2 (CEESxLG2)

Map View Position (QteMapViewPosition)

Mark Heap (CEEMKHP)

Modular Arithmetic (CEESxMOD)

XIX|IX|X|X|X|X]|X|X

Move the Resume Cursor to a Return Point (CEEMRCR)

Move Program Messages (QMHMOVPM) X

Move Stream File (QHFMOVSF) X

Move Window (QsnMovWin)

Move Window by User (QsnMovWinUsr)

Nearest Integer (CEESXNIN)

X | X | X | X

Nearest Whole Number (CEESXxNWN)

Open Directory (QHFOPNDR) X

Open Display Application (QUIOPNDA) X

Open Print Application (QUIOPNPA) X

Open Spooled File (QSPOPNSP)

Open Stream File (QHFOPNSF)

Open Virtual Terminal Path (QTVOPNVT)

Operational Assistant Attention-Key-Handling (group jobs) (QEZMAIN)

X X|X|X|X

Operational Assistant Attention-Key-Handling (nongroup jobs) (QEZAST)

Package Product Option (QSZPKGPO)

Pad between Two Screen Addresses (QsnWrtPadAdr)

Pad for N Positions (QsnWrtPad)

X | X | X | X

Positive Difference (CEESxDIM)

Print Panel (QUIPRTP) X

Print Scroller Data (QsnPrtScl)

Process Commands (QCAPCMD)

Process Extended Dynamic SQL (QSQPRCED)

Promote Message (QMHPRMM)

Put Command Buffer (QsnPutBuf)

XXX [X|X|X

Put Command Buffer and Perform Get (QsnPutGetBuf)

Put Dialog Variable (QUIPUTYV) X

Put Input Command (QsnPutinpCmd)

Put Output Command (QsnPutOutCmd) X

Put Spooled File Data (QSPPUTSP) X

Put Window Message (QsnPutWinMsg) X

Query (QQQQRY) X

Query Century (CEEQCEN)

Query Color Support (QsnQryColorSup) X

Query Display Mode Support (QsnQryModSup) X
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Figure 1-1 (Page 7 of 11). APIs by Release

API

V1iR3

V2R1

V2R1.1 V2R2 V2R3

Query If Scroller in Line Wrap Mode (QsnQryScIWrp)

Query Keyboard Buffering (QWSQRYWS)

Query Line Description (QOLQLIND)

Query 5250 (QsnQry5250)

Read from Stream File (QHFRDSF)

Read from Virtual Terminal (QTVRDVT)

Read Build Information (QLYRDBI)

Read Data from Session (QsnReadSsnDta)

Read Directory Entries (QHFRDDR)

Read Immediate (QsnReadlmm)

Read Input Fields (QsnReadlnp)

Read Modified Alternate (QsnReadMDTAIt)

Read Modified Fields (QsnReadMDT)

Read Modified Immediate Alternate (QsnReadMDTImmAIt)

Read Screen (QsnReadScr)

Reallocate Storage (CEECZST)

XXX XX X]|X

Receive Data (QNMRCVDT)

Receive Data (QOLRECV)

Receive Nonprogram Message (QMHRCVM)

Receive Operation Completion (QNMRCVOC)

Receive Program Message (QMHRCVPM)

Register a User-Written Condition Handler (CEEHDLR)

Register Activation Group Exit Procedure (CEE4RAGE)

Register Application (QNMREGAP)

Register APPN Topology Information (QNMRGTI)

Register Call Stack Entry Termination User Exit Procedure (CEERTX)

Register Debug View (QteRegisterDebugView)

Register File System (QHFRGFS)

Register Filter Notifications (QNMRGFN)

Release Heap (CEERLHP)

Release License (QLZARLS)

Release Profile Handle (QSYRLSPH)

Remove All Bookmarks from a Course (QEARMVBM)

Remove Commitment Resource (QTNRMVCR)

Remove Debug View (QteRemoveDebugView)

Remove List Entry (QUIRMVLE)

Remove Nonprogram Messages (QMHRMVM)

Remove Pop-Up Window (QUIRMVPW)

Remove Print Application (QUIRMVPA)

Remove Program Messages (QMHRMVPM)

Remove User Index Entries (QUSRMVUI)

Rename Directory (QHFRNMDR)

Rename Object (QLIRNMO)

Chapter 1. Introduction
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Figure 1-1 (Page 8 of 11). APIs by Release

API V1iR3 V2R1 V2R1.1 V2R2 V2R3

Rename Stream File (QHFRNMSF) X

Request License (QLZAREQ) X

Resend Escape Message (QMHRSNEM) X

Resize Window (QsnRszWin)

Resize Window by User (QsnRszWinUsr) X

Restore Screen (QsnRstScr) X

Retrieve Alert (QALRTVA) X

Retrieve AID Code on Read (QsnRtvReadAID) X

Retrieve Buffer Data Length (QsnRtvBufLen) X

Retrieve Buffer Size (QsnRtvBufSiz)

Retrieve Command Information (QCDRCMDI)

Retrieve Commitment Information (QTNRCMTI) X

Retrieve Configuration Status (QDCRCFGS)

Retrieve Controller Description (QDCRCTLD)

Retrieve Current Window (QsnRtvCurWin)

X | X | X | X

Retrieve Cursor Address on Read (QsnRtvReadAdr)

Retrieve COBOL Error Handler (QLRRTVCE) X

Retrieve Data Area (QWCRDTAA)

Retrieve Debug Attribute (QteRetrieveDeubgAttribute)

Retrieve Device Description (QDCRDEVD) X

Retrieve Directory Entry Attributes (QHFRTVAT) X

Retrieve Display Mode (QsnRtvMod) X

Retrieve Field Information (QsnRtvFIdinf) X

Retrieve File Description (QDBRTVFD) X

Retrieve ILE Version and Platform ID (CEEGPID) X

Retrieve Job Description Information (QWDRJOBD) X

Retrieve Job Information (QUSRJOBI) X

Retrieve Job Queue Information (QSPRJOBQ) X

Retrieve Language ID (QLGRTVLI)

Retrieve Length of Data in Input Buffer (QsnRtvDtalLen)

Retrieve Length of Field Data in Buffer (QsnRtvFIidDtaLen)

Retrieve License Information (QLZARTYV)

X | XX | XX

Retrieve Line Description (QDCRLIND)

Retrieve List Attributes (QUIRTVLA) X

Retrieve Low-Level Environment Description (QsnRtvEnvD)

Retrieve Low-Level Environment User Data (QsnRtvEnvDta)

Retrieve Low-Level Environment Window Mode (QsnRtvEnvWinMod) X

Retrieve Main Storage (QVTRMSTG) X

Retrieve Member Description (QUSRMBRD) X

Retrieve Message (QMHRTVM) X

Retrieve Mode Name (QNMRTVMN) X

Retrieve Module Views (QteRetrieveModuleViews) X

Retrieve Network Attributes (QWCRNETA) X
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Figure 1-1 (Page 9 of 11). APIs by Release

API

V1R3

V2R1

V2R1.1

V2R2

V2R3

Retrieve Nonprogram Message Queue Attributes (QMHRMQAT)

Retrieve Number of Bytes Read from Screen (QsnRtvReadLen)

Retrieve Number of Columns to Shift Scroller (QsnRtvScINumShf)

Retrieve Number of Fields Read (QsnRtvFIdCnt)

Retrieve Number of Rows to Roll Scroller (QsnRtvScINumRoll)

XX [ X]|X

Retrieve Object Description (QUSROBJD)

Retrieve Office Programs (QOGRTVOE)

Retrieve Operational Descriptor Information (CEEDOD)

Retrieve Output Queue Information (QSPROUTQ)

Retrieve Pointer to Field Data (QsnRtvFldDta)

Retrieve Pointer to User Space (QUSPTRUS)

Retrieve Product Information (QSZRTVPR)

Retrieve Program Associated Space (QCLRPGAS)

x

Retrieve Program Information (QCLRPGMI)

Retrieve Program Temporary Fix Information (QPZRTVFX)

Retrieve Program Variable (QTERTVPV)

Retrieve Read Information (QsnRtvReadInf)

Retrieve Registered Filters (QNMRRGF)

X | X | X|X

Retrieve Request Message (QMHRTVRQ)

Retrieve Screen Dimensions (QsnRtvScrDim)

Retrieve Service Program Information (QBNRSPGM)

Retrieve Session Data (QsnRtvSsnDta)

Retrieve Session Description (QsnRtvSsnD)

Retrieve Session Input Line to Command Line (QsnRtvSsnLin)

Retrieve Sort Sequence Table (QLGRTVSS)

XX |[X[X[X[X

Retrieve Spooled File Attributes (QUSRSPLA)

Retrieve Stopped Position (QteRetrieveStoppedPosition)

Retrieve Subsystem Information (QWDRSBSD)

Retrieve System Status (QWCRSSTS)

Retrieve System Values (QWCRSVAL)

Retrieve User Authority to Object (QSYRUSRA)

Retrieve User Index Attributes (QUSRUIAT)

Retrieve User Index Entries (QUSRTVUI)

Retrieve User Information (QSYRUSRI)

Retrieve User Space (QUSRTVUS)

Retrieve User Space Attributes (QUSRUSAT)

Retrieve View Text (QteRetrieveViewText)

Retrieve Window Data (QsnRtvWinDta)

Retrieve Window Description (QsnRtvWinD)

Retrieve Writer Information (QSPRWTRI)

Return the Relative Invocation Number (CEE4RIN)

Return Default Date String for Country (CEEFMDA)

Return Default Date/Time String for Country (CEEFMDT)

XX [X|X|[X]|X]|X|X
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Figure 1-1 (Page 10 of 11). APIs by Release

API

V1iR3

V2R1

V2R1.1

V2R2

V2R3

Return Default Time String for Country (CEEFMTM)

Roll Down (QsnRollDown)

Roll Scroller Down (QsnRollScIDown)

x

Roll Scroller Up (QsnRollSclUp)

x

Roll Up (QsnRollUp)

X

Save Information (QEZSAVIN)

Save Screen (QsnSavScr)

x

Scan String for Mixed Data (QLGSCNMX)

Send Alert (QALSNDA)

Send Break Message (QMHSNDBM)

Send Data (QOLSEND)

Send Error (QNMSNDER)

Send Message (QEZSNDMG)

Send Nonprogram Message (QMHSNDM)

Send Program Message (QMHSNDPM)

Send Reply (QNMSNDRP)

Send Reply Message (QMHSNDRM)

Send Request (QNMSNDRQ)

Send Request for OS/400 Function (QTVSNDRQ)

Set Century (CEESCEN)

Set Current Window (QteSetCurWin)

Set Cursor Address (QsnSetCsrAdr)

Set COBOL Error Handler (QLRSETCE)

Set Error State (QsnSetErr)

Set Field (QsnSetFId)

Set Filter (QOLSETF)

Set Keyboard Buffering (QWSSETWS)

Set List Attributes (QUISETLA)

Set Lock Flight Recorder (QWTSETLF)

Set Low-Level Environment Window Mode (QsnSetEnvWinMod)

Set Output Address (QsnSetOutAdr)

Set Profile (QWTSETP)

Set Screen Image (QUISETSC)

Set Space Status (QLYSETS)

Set Stream File Size (QHFSETSZ)

Set Timer (QOLTIMER)

Set Trace (QWTSETTR)

Set Window Services Attributes (QsnSetWinAtr)

Shift Scroller Left (QsnShfSclL)

Shift Scroller Right (QsnShfScIR)

Signal a Condition (CEESGL)

Signal the Termination-lmminent Condition (CEETREC)

Sine (CEESXSIN)

XX | X|X|X|X]|X
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Figure 1-1 (Page 11 of 11). APIs by Release

API

V1R3

V2R1

V2R1.1 V2R2

V2R3

Sort (QLGSORT)

Sort Input/Output (QLGSRTIO)

Square Root (CEESxSQT)

Start a Window (QsnStrtWin)

X | X | X

Start Application (QNMSTRAP)

Start Data Stream Translation Session (QDOSTRTS)

Start New Scroller Line at Current Position (QsnSclLF)

Start New Scroller Page (QsnSclFF)

Start Source Debug (QteStartSourceDebug)

Store Program Associated Space (QCLSPGAS)

Submit Debug Command (QteSubmitDebugCommand)

Tangent (CEESxTAN)

Test for Omitted Argument (CEETSTA)

Toggle between Line Wrap/Truncate Mode (QsnTglSclWrp)

Transfer of Sign (CEESxSGN)

Transform AFP* to ASCIl (QWPZTAFP)

XXX [X[X[X[X]|X]|X]|X

Translate Data Stream (QDOTRNDS)

Truncate Character Data (QLGTRDTA)

Truncation (CEESXINT)

Unregister a User Conditional Handler (CEEHDLU)

Unregister Call Stack Entry Invocation Termination User Exit Procedure
(CEEUTX)

X | X | X | X

Update List Entry (QUIUPDLE)

Validate Language ID (QLGVLID)

x

Work with Collector (QPMWKCOL)

Work with Jobs (QEZBCHJB)

Work with Messages (QEZMSG)

Work with Printer Output (QEZOUTPT)

Work with Problem (QPDWRKPB)

Write to Display (QsnWTD)

Write to Stream File (QHFWRTSF)

Write to Virtual Terminal (QTVWRTVT)

Write Build Information (QLYWRTBI)

Write Characters to Scroller (QsnWrtSclChr)

Write Data (QsnWrtDta)

Write Line to Scroller (QsnWrtSclLin)

Write Structured Field Major (QsnWrtSFMaj)

Write Structured Field Minor (QsnWrtSFMin)

Write Transparent Data (QsnWriTDta)

XXX XXX
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I Exit Programs by Release Figure 1-2. Exit Programs by Release

| The following table shows the first release of the exit pro- Exit Program V2R1 | V2R2 | V2R3

| grams and can be used if you are running multiple releases QLPUSER X

I of OS/400 at your installation. Read Directory Entries X
(QHFRDDR)

|| Figure 1-2. Exit Programs by Release Read from Stream File X

| | Exit Program V2R1 V2R2 V2R3 (QHFRDSF)

|| Action List Option and Pull-Down X Rename Directory (QHFRNMDR)

I'| Field Choice Rename Stream File X

I | Application Formatted Data X (QHFRNMSF)

I | Change Directory Entry Attributes X Retrieve Directory Entry Attributes X

| (QHFCHGAT) (QHFRTVAT)

I'| Change File Pointer X Set Stream File Size X

'l (QHFCHGFP) (QHFSETSZ)

I'| Close Directory (QHFCLODR) X Software Program Functions X

|| Close Stream File (QHFCLOSF) X Start Job Session X

I | Commit and Rollback X Tailoring Automatic Cleanup X

|| Control File System (QHFCTLFS) X Tailoring Operational Assistant X

| | Copy Stream File (QHFCPYSF) X Backup

|| Create Directory (QHFCRTDR) Tailoring Power Off

| | Cursor-Sensitive Prompt X Yéﬁi\}\?p{s'rtge;m File X

| | Customized Separator Page X

| | Debug Session Handler X

|| Delete Directory (QHFDLTDR)

|| Delete Stream File (QHFDLTSF) X

I | Directory Search X

| | Directory Supplier X

| | Directory Verification X

| | Document Conversion X

| | Document Handling X

I'| End Job Session X

|| Error Handling X

|| Force Buffered Data X

| (QHFFRCSF)

I'| Function Key X

I | General Panel Checking X

| Get Stream File Size X

I'| (QHFGETSZ)

I'| Incomplete List X

| Lock and Unlock Range in X

| | Stream File (QHFLULSF)

'] Menu ltem X

I | Move Stream File (QHFMOVSF) X

I | Open Directory (QHFOPNDR) X

I 1 Open Stream File (QHFOPNSF) X

|| Performance Monitor X

| | Program Stop Handler X

| | Program Temporary Fix X
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Data Types and Parameter Coding

Chapter 2. Programming Tips for Using 0OS/400 APIs

This chapter explains how to use the APIs included in this | e System-domain versus user-domain object consider-
manual. The chapter covers these topics: [ ations

| e Language selection considerations
¢ Data types and parameter coding " - -
 Manipulating user spaces with and without pointers Language Selection Considerations
¢ User space format for list APIs
e API error reporting
¢ Performance considerations
¢ User index considerations (recovering data)
» Partial list considerations

| Other than the Integrated Language Environment* (ILE)

I APIs, which only use the ILE C/400* language, you can use
these APIs with all the languages available on the AS/400*
system. Figure 2-1 shows the languages available on the
AS/400 system and the data types they provide. For more
information, see the manual for the specific programming lan-
guage you plan to use.

Figure 2-1. Language Selection Considerations
Excep-
Float- tion
Poin- Binary Binary Char- Zoned Packed ing Struc- Single Han-
Language! ters 2 4 acter Decimal Decimal Point tures Array dling
BASIC X X X X X X X
C/400* X x2 X2 X X X X
| | ILE Cr400* X X X X2 X2 X X X X
'] oL X7 X7 X X x3 x3 X
COBOL/400* X X X X X X X X x5
| FORTRAN/400* X X X X X X
System C/400 PRPQ X X X X x4 x4 X X X x6
MI X X X X X X X X X X
Pascal X X X X X2 x2 X X X X
| PL/I X X X X X X X X X X
REXX X x3 x3 X
RM/COBOL** X X X
RPG X X X X X X6
Notes:
1 You cannot create Cross System Product (CSP) programs on the AS/400 system. You can create CSP programs on a System/370* and run them on
your AS/400 system.
2 There is no direct support, but you can use extended program model (EPM) conversion routines to convert to and from zoned and packed decimal.
3 There is no direct support, but you can use the substring capability to simulate structures and arrays.
4 There is no direct support, but you can use machine interface (MI) instructions to convert to and from zoned and packed decimal.
5 COBOL/400 programs cannot monitor for specific messages, but these programs can define an error handler to run when a program might end because
of an error.
6 System C/400 PRPQ and RPG programs cannot monitor for specific messages, but these programs do turn on an error indicator when a called program
ends with an error.
| 7 Unless otherwise stated, the %BIN function exists on the Change Variable (CHGVAR) CL command.

e Optional parameters

Data Types and Parameter Coding « Omitted parameters

The following sections describe a variety of API coding con-
siderations, covering these topics: Data Structures

* Data structures

e Character and binary data

¢ Input and output parameters
¢ Object name parameters

* Offset values and lengths If you are programming in the RPG language, use the source
* Passing parameters entry utility (SEU) copy function instead of the RPG /COPY

Data structures are available in the QUSRTOOL library for
the C/400, System C/400 PRPQ, COBOL/400, and
RPG/400* programs.
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Data Types and Parameter Coding

statement when using these data structures. The data struc-
tures could change in a future release and recompiling your
program could fail if the /COPY statement is used and the
structures have changed.

The following table shows where the data structures reside in
the QUSRTOOL library:

Language Source Physical Member Name
File
COBOL/400 QATTCBL OPxxxxxxxx1
C/400 or System QATTSYSC OPxxAPI2
C/400 PRPQ OPXxEXT
General header QATTSYSC OPGENHDR
for a user space3 QATTRPG OPGENHDR
QATCBL OPGENHDR
I | RPG/400 QATTRPG OPxxxxxxxx1
Notes:
1 xxxxxxxx is the format name for the API.
2 xx is the component ID (the second and third character of
the API name.
3 A diagram showing a general header for a user space is
found in “General Data Structure” on page 2-7.

Character Data

In the AP| parameter tables in this book, CHAR(*) represents
character data that has:

e A type that is not known, such as character, binary, and
SO on

* A length that might not be known

Except for the extended attribute parameters, you must enter
character-type parameters in uppercase with these APlIs.
With numeric parameters, you must use a valid length. That
is, you must enter a valid length as shown in this manual. If
the character parameters are shorter than the numeric length
specified, data might be overwritten by the API, or unpredict-
able results may occur.

Binary Data

In the API parameter tables in this book, BINARY(2) and
BINARY(4) represent numeric data. These parameters must
be signed, 2- or 4-byte numeric values with a precision of 15
(halfword) or 31 (fullword) bits and one high-order bit for the
sign. Numeric parameters that must be unsigned 4-byte
numeric values are explicitly defined as

BINARY(4) UNSIGNED.

Input and Output Parameters

API| parameters can be used for input or output. Some
parameters contain both input and output fields; these are
identified as input/output (I/O) parameters in the APl param-
eter tables.

Input parameters and fields are not changed by the APL.
They have the same value on the return from the API call as
they do before the API call. In contrast, output parameters
and fields are changed. Any information that an API caller
(either an application program or an interactive entry on the
display) places in an output parameter or output field before
the call will be lost on the return from the call.

Object Name Parameters

Values of all parameters that identify objects on the system
must be in *NAME (basic name) format,! left-justified, upper-
case, and with valid special characters. The system uses an
object name as is, and it does not change or check the
object name before locating the object. This improves the
performance of the APl. An incorrect name usually results in
an Object not found error.

Offset Values and Lengths

When you are using an API that generates a list into a user
space, you should use the offset values and lengths returned
by the API in the generic user space header instead of speci-
fying what the current version of the API returns. This is
because: ’

e The offset values to the different sections of the user
space may change in future releases.

* The length of the entries in the list data section of the
user space may change in future releases.

As long as your HLL application program uses the offset
values and lengths returned in the generic header of the user
space, your program will run in future releases of the OS/400
licensed program.

Passing Parameters

When you call an API, the protocol for passing parameters is
to pass a space pointer that points to the information being
passed. (This is also referred to as pass-by-reference.) This
is the convention used by the control language (CL), RPG,
and COBOL compilers. Care must be used in some lan-
guages that support pointers (such as Pascal, C/400) to
ensure that these conventions are followed. Refer to the
appropriate language documentation for instructions. The

I 1 The *NAME format is a character string that must begin with an alphabetic character (A through Z, $, #, or @ followed by up to 9 characters

| (A through Z, 0 through 9, $, #, @, _, or .).
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parameter passing conventions can be used in all program-
ming languages.

Some languages, such as the machine interface, allow you
to pass the information itself as a parameter to the program
being called. You cannot use that convention with the APIs.

Optional Parameters

Some of the APIs have optional parameters; the optional
parameters form a group. You must either include or
exclude the entire group. You cannot use just one of these
parameters by itself. In addition, you must include all pre-
ceding parameters.

You may call the API in two ways: either with the optional
parameters or without the optional parameters.

Omitted Parameters

The Integrated Language Environment (ILE) APls may have
parameters that can be omitted. When these parameters are
omitted, you must pass a null pointer.

Manipulating a User Space with Pointers

Some languages, such as C/400, COBOL/400, System
C/400 PRPQ, Pascal, and PL/I, support pointers. Pointers
allow you to manipulate information more rapidly from the
user space.2 To use pointers with the OS/400 APIs in this
manual, you should understand how to:

e Synchronize between two or more jobs
¢ Use offset values with pointers
e Update usage data

Synchronizing between Two or More Jobs

If you are using the Change User Space (QUSCHGUS) or
Retrieve User Space (QUSRTVUS) API to manipulate user
spaces, you do not need to synchronize update and retrieve
operations when multiple jobs access the user space. The
APls already do that for you. However, if you are using
space pointers to retrieve the information directly from the
user space, you should synchronize your application pro-
grams to avoid data errors. This ensures that no two users
update the space at the same time, which can cause unpre-
dictable results.

Locks are typically used to synchronize two jobs on the
system, and you can lock user spaces. To synchronize mul-
tiple jobs, you can use one of the following:

Manipulating a User Space without Pointers

e Space location locks (LOCKSL and UNLOCKSL M
instructions)

e Object locks (LOCK and UNLOCK Ml instructions)

* Allocate Object (ALCOBJ) and Deallocate Object
(DLCOBJ) commands

Space location locks are faster than object locks. If you do
not synchronize two or more jobs, multiple concurrent
updates to the user space or read operations can occur while
information is being updated. As a result, the data may not
be accurate.

Using Offset Values with Pointers

When using a pointer to manipulate the user space, you
must:

1. Get a space pointer to the first byte (offset value of zero)
of the user space.

2. Retrieve the offset value of the information you want to
use from the user space.

3. Add that offset value to the space pointer value.

4. Use the space pointer value to directly refer to the infor-
mation in the user space.

See “Example: Changing a User Space with a Pascal
Program” on page 2-6 for an example of this procedure.

Updating Usage Data

If you are using the Change User Space (QUSCHGUS) or
Retrieve User Space (QUSRTVUS) API to manipulate user
spaces, you do not need to update usage data information.
If you directly retrieve data using pointers, your application
programs should update the usage data information. To do
this, use the QUSCHGUS API to update the date last
changed and use the QUSRTVUS API to update the date
last retrieved. You do not need to do this for each retrieve or
change operation to the user space, but you should do this
once within each application program to maintain accurate
usage data information.

Manipulating a User Space without
Pointers

When programming in a language that does not support
pointers, you can use the Change User Space (QUSCHGUS)
and Retrieve User Space (QUSRTVUS) APIs to manipulate
data. However, you must first understand how to use posi-
tions and lengths with these APIs.

| 2 A user space is an object consisting of a collection of bytes that can be used for storing any user-defined information.
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Position Values

Some APIs return offset values into a user space. To use
other APIs, such as the Retrieve User Space (QUSRTVUS)
API, you must use position values to locate bytes.

Position values and offset values are different ways to
express the same thing. An offset value is the relative dis-
tance of a byte from the first byte of the user space, which
has an offset value of 0. A position value is the offset value
plus 1.

For examples of HLL programs that use positions, see
Appendix A, “Examples.”

Lengths

List APIs return the length of the information in the different
sections of the user space, as well as the length of the list
entries in the user space. You should code your application
using the lengths returned instead of specifying the current
length returned by the API or the size of a data structure in
the data structure files. The amount of information returned

for any format may increase in future releases, but the infor-
mation will be placed at the end of the existing information.
In order for your application to function properly, it should
retrieve the length of the information returned and add that
length to a pointer or to a starting position.

Using Offset Values with the Change and
Retrieve User Space APIs

When you use the Change User Space (QUSCHGUS) or
Retrieve User Space (QUSRTVUS) API, your application
program should first retrieve the offset value for the informa-
tion you want. You must then add one to the offset value to
get the starting position for the information.

Example: How the QUSCHGUS API
Changes a User Space

Before and after illustrations show how the QUSCHGUS API
changes a user space. The following is a user space before
you change it with one of the change examples.

5728551 RO3 MO0 900824 AS/400 DUMP 128747/ERICJ/ERICIST  03/22/90 11:03:26
DMPSYSOBJ PARAMETERS
TEMPSPACE CONTEXT-QGPL
0BJ-
*USRSPC

OBJTYPE-

OBJECT TYPE- SPACE *USRSPC

NAME- TEMPSPACE TYPE- 19 SUBTYPE- 34

LIBRARY- QGPL TYPE- 04  SUBTYPE- 01

CREATION- 3/22/90 11:02:56 SIZE- 0000400

OWNER- ERICJ TYPE- 08  SUBTYPE- 01

ATTRIBUTES- 0800 ADDRESS- 01841400 0000

SPACE ATTRIBUTES-

000000 00000080 00000060 1934E3C5 D4D7E2D7 C1C3C540 40404040 40404040 40404040 * - TEMPSPACE .

000020 40404040 40404040 E0000000 00000000 00000200 5C800000 00000000 00000000 *  \ * .

000040 00000000 00000000 00020002 6E000400 00000000 00000000 00000000 00000000 * > .
SPACE-

0000EO0 5C5C5C5C 5C5C5C5C 5C5C5C5C 5C5C5C5C  5C5C5C5C 5C5C5C5C 5C5C5C5C 5C5C5C5C ok

LINES 000200 TO 0001FF SAME AS ABOVE
.POINTERS-
NONE

OIR DATA-

TEXT-

000000 E4A28599 40A29781 83854086 969940C3 88819587 8540E4A2 859940E2 97818385*User space for Change User Space*
000020 40C5A781 94979385 * Example *
.SERVICE-

000000 40404040 40404040 40404040 40404040 40404040 40F14040 40404040 40404040 %
000020 40404040 40404040 404040D9 FOF3DAFQ FOFOF9FO FOF3F2F2 F1FLFOF2 F5F64040 *

000040 40404040 40404040 40404040 40404040 40404040 40F14040 40404040 40404040 %

000060 40404040 40404040 40404040 40404040 40404040 40404040 00000000 00000000 *

000080 00000000 00000000 00000000 00000000 00000000 00000000 00000000 00000000 *

0000A0 00000000 00000000 *

END OF DUMP

1
RO3M000900322110256

* Ok X ¥ ok %

* % k Kk * * Kk kx * %

END OF LISTING

Area that will change
after using the
Change User Space
(QUSCHGUS) API

RS3F001-0
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The following is a user space after you change it with one of
the change examples.

5728SS1 R03 MO0 900824 AS/400 DUMP 128747 /ERICJ/ERICJIST
DMPSYSOBJ PARAMETERS
TEMPSPACE CONTEXT-QGPL
0BJ-
*USRSPC
OBJTYPE-
OBJECT TYPE- SPACE *USRSPC
NAME- TEMPSPACE TYPE- 19  SUBTYPE-
LIBRARY- QGPL TYPE- 04  SUBTYPE-
CREATION- 3/22/90 11:02:56 SIZE- 0000400
OWNER- ERICJ TYPE- 08 SUBTYPE-
ATTRIBUTES- 0800 ADDRESS- 01841400 0000
SPACE ATTRIBUTES-
000000 00000080 00000060 1934E3C5 D4D7E2D7 C1C3C540 40404040 40404040 40404040
000020 40404040 40404040 E0000000 00000000 00000200 5C800000 00000000 00000000
000040 00000000 00000000 00020002 6E000400 00000000 00000000 00000000 00000000
SPACE-
000000 €2898740 E2A39989 95874097 81848485 8440A689 A3884082 93819592 A2404040
000020 40404040 40404040 40404040 40404040 40404040 40404040 40404040 40404040
000040 5C5C5C5C 5C5C5C5C 5C5C5C5C 5C5C5C5C 5C5C5C5C 5C5C5C5C 5C5C5C5C 5C5C5C5C
LINES 000060 TO O0O001FF SAME AS ABOVE
.POINTERS-
NONE
OIR DATA-
.TEXT-

000000 E4A28599 40A29781 83854086 969940C3
000020 40C5A781 94979385

.SERVICE-
000000
000020
000040
000060

40404040 40404040 40404040 40404040

40404040 40404040 404040D9 FOF3D4F0

40404040 40404040 40404040 40404040

40404040 40404040 40404040 40404040
000080 00000000 00000000 00000000 00000000
0000A0 00000000 00000000

END OF DUMP

88819587 8540E4A2 859940E2 97818385

40404040 40F14040 40404040 40404040
FOFOF9FO FOF3F2F2 F1F1FOF2 F5F64040
40404040 40404040 40404040 40404040
40404040 40404040 00000000 00000000
00000000 00000000 00000000 00000000

*kKkxx END OF LISTING **

Area changed
after using the
Change User Space
(QUSCHGUS)

Chapter 2. Programming Tips for Using OS/400 APls

03/22/90 11:03:26

34
01

01
* - TEMPSPACE

\ *

>

*

*

*Big String padded with blanks

* %k %k % X

*User space for Change User Space*

* Example %
* 1 *
* R0O3M000900322110256 *
* *
* *
* *
* *
* Kk K
RS3F000-0
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u « *
Example: Changing a User Space with a -
Pascal Program tix *
H*  PROGRAM:  CHANGUS *
H* *
To change the user area of a user space as shown in the Ht LANGUAGE: RPG *
previous example with a call from a Pascal program, specify Hx *
the foHovving' H* DESCRIPTION: THIS PROGRAM WILL CHANGE THE CONTENTS OF *
: Hx INFORMATION IN THE USER AREA IN THE USER SPACE =*
( ) H (FIRST 64 BYTES). *
(*** *kk) Hx* *
(#x* PROGRAM: ChangeUserSpace *Hx) H* APIs USED: QUSCHGUS *
(xxx *Hk) H* *
(**% LANGUAGE: PASCAL *kk) H=* *
(rxx *AK) H* *
(#** DESCRIPTION: CHANGE THE CONTENTS OF A USER SPACE Hokk ) E ARY 1 120
(#exx wkk) E CHG 1 164
(#%* APIs USED: QUSCHGUS xxk) TUSRSPC DS
(xxx *kk ) I 1 10 USNAME
( ) 1 11 20 USLIB
program ChangeUserSpace; I DS
I B 1 40LENDTA
type I B 5 80STRPOS
UserSpaceName = packed array(.1..20.) of char; C* *
ChangeCharType = packed array(.1..64.) of char; Cx
Cx
var Cx *
theUserSpace : UserSpaceName; C* OPERABLE CODE STARTS HERE *
theStartPos, thelength : Integer; C* *
theNewValue : ChangeCharType; Cx
theForceOption : char; C*
C*x *
procedure QUSCHGUS (var UserSpace: UserSpaceName; C* MOVE THE USER SPACE AND LIBRARY NAME FROM ARY ARRAY INTO THE =
var StartPos: Integer; C+ USRSPC DATA STRUCTURE. ALSO, MOVE THE NEW USER DATA FROM *
var LengthOfData: Integer; C+ CHG ARRAY INTO NEWVAL. *
var NewValue: ChangeCharType; Cx *
var ForceChanges: Char); C MOVELARY,1 USRSPC
nonpascal; C MOVELCHG, 1 NEWVAL 64
C* *
begin C Z-ADD64 LENDTA LEN OF USERAREA
theUserSpace:="'TEMPSPACE QGPL'; C Z-ADD1 STRPOS STARTING POS
theStartPos:=1; C MOVE '1' FORCE 1 FORCE PARM
theLength:=LENGTH(theNewValue); Cx *
theNewValue:="'Big String padded with blanks'; Cx CALL THE QUSCHGUS API WHICH WILL CHANGE THE USER AREA IN THE =
theForceOption:="1"; C+ USER SPACE. *
C* *
QUSCHGUS (theUserSpace, theStartPos, theLength, C CALL 'QUSCHGUS'
theNewValue,theForceOption); C PARM USRSPC
C PARM STRPOS
end. C PARM LENDTA
C PARM NEWVAL
C PARM FORCE
. - - C* *
Example' Changlng a User Space Wlth an C+ IF MORE USER SPACES NEEDED TO BE CHANGED, THIS PROGRAM COULD =
RPG/400 Program Cx BE UPDATED TO LOOP UNTIL THE END OF THE ARRAY WAS REACHED.
C* *
. C SETON LR
To change the user area of a user space with a call from an c RETRN
RPG/400* program, specify the following: % ARY
TEMPSPACE QGPL
** CHG

BIG STRING PADDED WITH BLANKS
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User Space Format for List APIs

To provide a consistent design and use of the user space
(*USRSPC) objects, the 0S/400 list APIs use a common
data structure. The list APIs are those APIs that generate a
list unique to that API. This includes any list API that has a
user space parameter, such as the List Spooled Files and
List Objects APls.

General Data Structure

The list APIs use the following general data structure:

Header

+00
64-Byte User Area
Input Parameter Section
+40| Size of Generic Header
. .
. .
Generic Header j— |
+6C| Offset to Input Parameter Section —
+70| Input Parameter Section Size
+74| Offset to Header Section —> Header Section
| +78| Header Section Size
+7C| Offset to List Data Section
| +80| List Data Section Size
. .
+84| Number of List Entries . .
+88| Size of Each Entry
List Data Section
. .
. . —>| Entry 1
L ]
Entry 2
Entry 3
. .
. .
Last Entry

I All offset values are from the beginning of the user space.

I The offset values for the Dump Object (DMPOBJ) and Dump
System Object (DMPSYSOBJ) commands also start at the
beginning of the user space. To get the correct starting posi-
tion for the Change User Space (QUSCHGUS) and Retrieve
User Space (QUSRTVUS) APls, add one to the offset value.
The following table shows the generic user space layout.
The fields are described in detail after the table.

Offset
Dec Hex Type Field
0 0 CHAR(64) User area
64 40 BINARY (4) Size of generic header
68 44 CHAR(4) Structure's release and level
72 48 CHAR(8) Format name
80 50 CHAR(10) APl used

Offset

Dec Hex Type Field

90 5A CHAR(13) Date and time created

103 67 CHAR(1) Information status

104 68 BINARY (4) Size of user space used

108 6C BINARY(4) Offset to input parameter
section

112 70 BINARY (4) Size of input parameter
section

116 74 BINARY (4) Offset to header section

120 78 BINARY(4) Size of header section

124 7C BINARY (4) Offset to list data section

128 80 BINARY (4) Size of list data section

132 84 BINARY (4) Number of list entries

136 88 BINARY (4) Size of each entry

Field Descriptions

APl used. The name of the API that generated the list.

Date and time created. The date and time when the list
was created. The 13 characters are:

1 The century. 0 indicates the twentieth century, and
1 indicates the twenty-first century.

The date, in YYMMDD (year, month, day) format.
The time of day, in HHMMSS (hours, minutes,
seconds) format.

2-7
8-13

Format name. The name of the format for the list data
section.

Information status. Whether or not the information is com-
plete and accurate. Possible values are:

() Complete and accurate.

/ Incomplete. The information you received is not accu-
rate or complete.

P Partial but accurate. The information you received is
accurate, but the APl had more information to return
than the user space could hold. See “Partial List
Considerations” on page 2-11 for more information
about partial lists.

Number of list entries. The number of fixed-length entries
in the list data section.

Offset to (all) section. The byte offset from the beginning
of the user space to the start of the section.

Size of each entry. The size of each list data section entry,
in bytes. All entries are the same size.

Size of generic header. The size of the generic header, in
bytes. This does not include the size of the user area; refer
to “General Data Structure” on page 2-7 for a diagram
showing the user area.
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Size of header section. The size of the header section, in
bytes.

Size of input parameter section. The size of the input
parameter section, in bytes.

Size of list data section. The size of the list data section,
in bytes.

Size of user space used. The combined size of the user
area, generic header, input parameter section, header
section, and list data section, in bytes. This determines what
is changed in the user space.

Structure's release and level. The release and level of the
structure. The value of this field is 0100. List APIs put this
value into the user space.

User area. An area within the user space that is provided
for the caller to use to communicate system programmer-

related information between applications that use the user
space.

List Sections

Each list API provides the following sections:

List Section

Contents

Input parameter
section

An exact copy of the parameters coded
in the call to the API. In general, this

section contains all the parameters
available.

Header section Parameter feedback and global informa-
tion about each object. Some APIs do

not use this section; in those cases, the
value of the size-of-header-section field

is zero.

List data section The generated list data. All entries in

the list section are the same length.

When you retrieve list entry information from a user space,
you should use the entry size returned in the generic header.
The size of each entry may be padded at the end. If you do
not use the entry size, the result may not be valid. For
examples of how to process lists, see Appendix A,
“Examples.”

Additional Information about List APIs and
a User Space

Before you can use a list API to create a list, the *USRSPC
object must exist.

If the user space is too small to contain the list and you have
*CHANGE authority to the user space, the list API extends
the user space to the nearest page boundary. If the user
space is too small and you do not have *CHANGE authority,
an authority error results. An extended user space is not
truncated when you run the API again.
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When you are creating a list into a user space and the user
space cannot hold all of the available information (the list is
greater than 16 megabytes in length), the API places as
much information as possible in the user space and sends a
message (CPF3CAA) to the user of the API. The returned
list contains only the number of entries that can fit inside the
user space (not the total number of entries available).

These APIs retrieve information from internal system objects.
Some of the information contains special values. For
example, the list object API returns the object type as a
special value (*PGM, *LIB, and so on). However, special
values may be added in future releases. Even numeric
values may have new special values. When you code to
these APIs, you should assume that the format of the infor-
mation returned will not change from release to release, but
the content of the information might change.

Example: Listing Database File Members
with a CL Program

To generate a list of members that start with M and are in file
QCLSRC in library QGPL, specify the following:

/ /
/* */
/* PROGRAM: LSTMBR2 */
/% */
/* LANGUAGE: CL */
/* */
/* DESCRIPTION: THIS PROGRAM WILL GENERATE A LIST OF MEMBERS, =/
/* THAT START WITH M, AND PLACE THE LIST INTO A  */
/* USER SPACE NAMED EXAMPLE IN LIBRARY QGPL. */
/* */
/* APIs USED: QUSCRTUS, QUSLMBR */
/% */
/ /
PGM
/ /
/*  CREATE A *USRSPC OBJECT TO PUT THE LIST INFORMATION INTO. =/
/ * /
CALL QUSCRTUS +
('EXAMPLE  QGPL ' /* USER SPACE NAME AND LIB */ +
'"EXAMPLE ' /* EXTENDED ATTRIBUTE */ +
X'0000012C" /* SIZE OF USER SPACE */ +
v /* INITIALIZATION VALUE */ +
'*CHANGE ' /* AUTHORITY */ +
'USER SPACE FOR QUSLMBR EXAMPLE ")
/ /
/*  LIST THE MEMBERS BEGINNING WITH "M" OF A FILE CALLED */
/*  QCLSRC FROM LIBRARY QGPL USING THE OUTPUT FORMAT MBRLO200. */
/*  OVERRIDE PROCESSING SHOULD OCCUR. */
/ /
CALL QUSLMBR +
('EXAMPLE  QGPL ' /% USER SPACE NAME AND LIB */ +
'MBRL0200" /* FORMAT NAME */ +
'QCLSRC QGPL ' /x DATABASE FILE AND LIBRARY =/ +
M= ! /* MEMBER NAME *[ +
‘1) /* OVERRIDE PROCESSING */

ENDPGM

API Error Reporting

The following sections discuss the standard API error code
parameter, give examples for its use, and explain how to use
the job log to diagnose API errors.



Error Code Parameter

Most OS/400 APIs include an error code parameter to return
error codes and exception data to the application. The error
code parameter is a variable-length structure containing the
information associated with an error condition. One field in
that structure is an INPUT field; it controls whether an excep-
tion is returned to the application or the error code structure
is filled in with the exception information. When the bytes
provided field is greater than or equal to 8, the rest of the
error code structure is filled in with the OUTPUT exception
information associated with the error. When the INPUT field
is zero, all other fields are ignored and an exception is
returned.

For some APIs, the error code parameter is optional. If you
do not code the optional error code parameter, the API
returns diagnostic and escape messages. If you do code the
optional error code parameter, the API returns only escape
messages or error codes; it never returns diagnostic mes-
sages.

The structure of the error code parameter is as follows. The
fields are described in detail after the table.

API Error Reporting

Example: Receiving Error Conditions as
Exceptions: This example shows an application that
receives error conditions as exceptions. It allocates an error
code parameter that is a minimum of 4 bytes long. The only
field used is the bytes-provided INPUT field, which the appli-
cation sets to zero to request exceptions. The error code
parameter contains the following:

Field INPUT OUTPUT

Bytes provided 0 0

Example: Receiving the Error Code without the
Exception Data: This application example attempts to
create an alert for message ID USR1234 in message file
USRMSG in library QGPL. It receives the error condition in
the error code parameter but does not receive any insert
data. To do this, it allocates an error code parameter that is
16 bytes long—for the bytes provided, bytes available,

exception ID, and reserved fields. It sets the bytes-provided
field of the error code parameter to 16.

When the application calls the Generate Alert (QALGENA)
API, the alert table USRMSG is not found, and QALGENA
returns exception CPF7B03. The error code parameter con-

Offset tains the data shown in the following table. In this example,
Dec Hex Use Type Field 16 bytes are provided for data, but 36 are available. Twenty
INPUT BINARY(@ | Bt ed more bytes of data could be returned if the bytes-provided
@ ytes provide field were bigger.
4 4 OUTPUT| BINARY(4) | Bytes available
OUTPUT| CHAR(7) Exception ID Field INPUT OUTPUT
15 F OUTPUT| CHAR(1) Reserved Bytes provided 16 16
16 10 OUTPUT| CHAR(*) Exception data Bytes available Ignored 36
Exception ID Ignored CPF7B03
Field Descriptions Reserved Ignored 0

Bytes available. The length of the error information avail-
able to the API to return, in bytes. If this is 0, no error was
detected.

Bytes provided. The length of the area that the calling
application provides for the error code, in bytes. The bytes
provided must be 0, 8, or more than 8:

0 If an error occurs, an exception is returned to the appli-
cation to indicate that the requested function failed.

=8 and <32 783
If an error occurs, the space is filled in with the excep-
tion information. No exception is returned.

Exception data. A variable-length character field containing
the insert data associated with the exception ID.

Exception ID. The identifier for the message for the error
condition.

Reserved. A 1-byte reserved field.

Example: Receiving the Error Code With the
Exception Data: This application example attempts to
create an alert for message ID USR1234 in message file
USRMSG in library QGPL. It receives the error condition in
the error code parameter and receives exception insert data
as well. To do this, it allocates an error code parameter that
is 116 bytes long—16 bytes for the bytes provided, bytes
available, exception ID, and reserved fields, and 100 bytes
for the insert data for the exception. (In some cases, the
insert data might be a variable-length directory or file name,
so this might not be large enough to hold all of the data;
whatever fits is returned in the error code parameter.)
Finally, it sets the bytes-provided field to 116.

When the application calls the Generate Alert API,
QALGENA, the alert table USRMSG is not found, and
QALGENA returns exception CPF7B03. The error code
parameter contains the following:
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Field INPUT OUTPUT

Bytes pro- 116 116

vided

Bytes avail- Ignored 36

able

Exception Ignored CPF7B03

ID

Reserved Ignored 0

Exception Ignored USRMSG QGPL
data

Using the Job Log to Diagnose API Errors

Sometimes an API may issue one or more messages that
state that the API failed, and the messages may direct you to
see the previously listed messages in the job log. If your
application program needs to determine the cause of the
error message, you can use the Receive Message
(RCVMSG) command to receive the messages that explain
the reason for the error. In some cases, you can write an
application program to use the diagnostic message to identify
and correct the parameter values that caused the error.

Example: Receiving Error Messages from the Job

Log: To receive error messages from the job log using a
CL program, specify the following:

/* */
/ /
/* */
/* PROGRAM: CLRCVMSG */
/* */
/* LANGUAGE: CL */
/* */
/* DESCRIPTION: THIS PROGRAM DEMONSTRATES HOW TO RECEIVE */
/* DIAGNOSTIC MESSAGES FROM THE JOB LOG */
/* */
/* APIs USED: QUSCRTUS */
/* */
/ /
/% */
CLRCVMSG: PGM

DCL VAR (&MSGDATA) TYPE(*CHAR) LEN(80)

DCL VAR(&MSGID) TYPE(*CHAR) LEN(7)

DCL VAR(&MSGLEN) TYPE(*DEC) LEN(5 0)

MONMSG MSGID(CPF3C01) EXEC(GOTO CMDLBL(GETDIAGS))

CALL PGM(QUSCRTUS) PARM('!BADNAME !BADLIB ' +

'IBADEXATTR' -1 '@' '*BADAUTH ' 'Text +

Description')

/* IF WE MAKE IT HERE, THE SPACE WAS CREATED 0K */

GOTO CMDLBL (ALLDONE)

/* IF THIS PART OF\THE PROGRAM RECEIVES CONTROL, A CPF3CO1 */
/* WAS RECEIVED INDICATING THAT THE SPACE WAS NOT CREATED. */
/* THERE WILL BE ONE OR MORE DIAGNOSTICS THAT WE WILL RECEIVE =/
/* TO DETERMINE WHAT WENT WRONG. FOR THIS EXAMPLE WE WILL */
/* JUST USE SNDPGMMSG TO SEND THE ID'S OF THE MESSAGES */
/* RECEIVED. */
GETDIAGS:  RCVMSG PGMQ(*SAME) MSGQ(*PGMQ) MSGTYPE(*DIAG) +

WAIT(3) RMV(*NO) MSGDTA(MSGDATA) +
MSGDTALEN (&MSGLEN) MSGID(&MSGID)

IF COND (&MSGID = ' ') THEN(GOTO +
CMDLBL (ALLDONE) )

ELSE CMD(DO)

SNDPGMMSG  MSG (8MSGID)
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ALLDONE:

GOTO
ENDDO
ENDPGM

CMDLBL (GETDIAGS)

To receive error messages from the job log using an RPG
program, specify the following:

Hx *

H* *
H* MODULE: ERRCODE *
H* *
H* LANGUAGE: RPG *
Hx* *
H* FUNCTION: THIS APPLICATION DEMONSTRATES THE USE OF THE *
Hx ERROR CODE PARAMETER. *
H* *
H* APIS USED: QHFOPNDR, QHFCRTDR *
H* *
H*

Hx*

Hx* *
H* THIS PROGRAM DOES SOME SIMPLE VERIFICATION ON AN HFS *
H#* DIRECTORY. THE QHFRTVAT API IS USED TO VERIFY THE EXISTENCE =*
H* OF THE SPECIFIED DIRECTORY. IF THE DIRECTORY DOES NOT EXIST, =*
Hx AN ATTEMPT IS MADE TO CREATE THE DIRECTORY. *
H* *
H* THERE ARE THREE PARAMETERS TO THIS PROGRAM *
H* *
Hx 1 INPUT ~ PATHNM - NAME OF DIRECTORY *
Hx 2 INPUT ~ PATHLN - LENGTH OF PATHNM PARAMETER *
Hx 3 OUTPUT  SUCCES - INDICATES SUCCESS OR FAILURE *
Hx '0' SUCCESS *
Hx '1' FAILURE *
H* *
ISUCCES DS

I B 1 40RETCOD

IPLENG DS

I B 1  40PATHLN

IBINS DS

I B 1 40RETDTA

I B 5 8OATTRLN

TERROR DS

I B 1 A40BYTPRV

I B 5 8OBYTAVA

I 9 15 ERRID

I 16 16 ERR###

I 17 272 INSDTA

C *ENTRY PLIST

C PARM PATHNM 80

C PARM PLENG

C PARM SUCCES

C*

C+ INITIALIZE BYTES PROVIDED AND THE PATHLENGTH VARIABLE

C*

C Z-ADD272 BYTPRV

C Z-ADDO ATTRLN

C*

C+ OPEN THE DOCUMENT

C*

C CALL 'QHFRTVAT'

C PARM PATHNM

C PARM PATHLN

C PARM ATTR 1

C PARM ATTRLN

C PARM ATTR

C PARM ATTRLN

C PARM RETDTA

C PARM ERROR

C*

C* CHECK FOR DIRECTORY NOT FOUND OR FILE NOT FOUND ERRORS.

C+ IF WE RECEIVE ONE OF THESE THIS IS THE INDICATION THAT

Cx WE CAN TRY TO CREATE THE DIRECTORY.

Cx

C BYTAVA IFEQ *ZERO

C Z-ADDO RETCOD

C ELSE

C 'CPF1FO2' IFEQ ERRID

C 'CPF1F22' OREQ ERRID

C*

C* THERE IS NO NEED TO REINITIALIZE THE ERROR CODE PARAMETER.

C*
C*

ONLY BYTES PROVIDED IS INPUT TO THE API; IT WILL RESET THE
ERROR CODE PARAMETER FOR US. AFTER THE CALL TO QHFCRTDR,



o
*

BYTES AVAILABLE WILL EITHER BE O IF SUCCESSFUL OR NONZERO
IF THE CREATE FAILS. WE DO NOT HAVE TO WORRY ABOUT THE
PREVIOUS ERROR CODE BEING LEFT IN THE ERROR CODE PARAMETER.

oo
* ok

C*

C CALL 'QHFCRTDR'

C PARM PATHNM
C PARM 20 PATHLN
C PARM ATTR 1
C PARM 0 ATTRLN
C PARM ERROR
C BYTAVA IFEQ *ZERO

C Z-ADDO RETCOD
C ELSE

C Z-ADD1 RETCOD
C END

Cx

C ELSE

C Z-ADD1 RETCOD
C END

C END

Cx

C* PROGRAM END

Cx

C END TAG

C SETON LR

Performance Considerations

The retrieve APls allow you to control the performance cost
for information you retrieve. The format specified for any API
influences the performance cost of the API. In general, when
more information is returned, the performance is slower.

The list APIs, such as list jobs, list spooled files, and list
objects, generate the list with minimal cost. This is why
these formats do not retrieve very much information. Some
of the APIs, such as list record formats and list fields, have
only one format, because there is no additional performance
cost to supply the complete information.

The retrieve APls, such as retrieve member description and
retrieve spooled file attributes, have formats that are gener-
ally ordered from fastest performance to slowest perfor-
mance. That is, the lower numbered formats run faster but
retrieve less information, and the higher numbered formats
run slower but retrieve more information. The only exception
is the Retrieve Job Information APl, QUSRJOBI, where the
order of the formats does not have anything to do with per-
formance characteristics. For more information about the
performance characteristics for the QUSRJOBI API formats,
see “Retrieve Job Information (QUSRJOBI) API” on

page 63-24.

User Index Considerations

The performance of a user index is much better than that of
a database file. However, before using a user index, you
must know the functional differences between a user index
and a database file.

The contents of a database file are not affected by an
abnormal system end. On the other hand, the contents of a
user index may become totally unusable if the system ends
abnormally. Therefore, you should not use a user index if

Partial List Considerations

the information you want to store needs to remain without
errors after an abnormal system end.

If your system abnormally ends when you are removing or
inserting a user index entry, unpredictable results may occur.
If you are inserting or removing a user index entry and you
do not force the index entry to the disk unit using one of the
following:

e A user index created with the immediate update param-
eter set to 1 (affects performance)

¢ A modify index (MODIDX) Ml instruction with the imme-
diate update bit set to 1

e The set access state (SETACST) Ml instruction

and the system abnormally ends, your index is probably
damaged.

To determine if your last system power down was normal or
abnormal, you can check the system value QABNORMSW.

You will not get an error message if your index is damaged.
The definition of your index is usable; it is probably the data
in your index that is bad.

You can log changes to a database file in a journal, and you
can use the journal to apply or remove those changes later.
You can also use the journal to audit who is using the data-
base file. However, the system does not support the jour-
naling of indexes. As a result, user applications should log
entries in a journal to keep track of changes to the index, but
you cannot update the index using apply and remove journal
entry functions.

Indexes support the storage of data that does not need to
remain after an abnormal system end. If an abnormal
system end does occur, you must use a backup copy of the
index that was previously saved or create a hew copy of the
index.

Partial List Considerations

Some APls may be able to return more information to the
application than fits in the user space. The information
returned is correct, but not complete. If the information is not
complete, both of the following occur:

e A Pis returned in the information status field of the
generic user space layout; refer to “General Data
Structure” on page 2-7.

e The API supports a continuation handle.

If an indicator of a partial list is returned, the application
should call the AP! again with the continuation handle in the
list header section of the API and specify that the list begin
with the next entry to be returned.

Note: If this is the first time the API is attempting to return
information, the continuation handle must be set to blanks. If
the API does not support a continuation handle, you need to
call the API again and use more restrictive values for the
parameters.
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| System-Domain versus User-Domain
| Object Considerations

You should consider the following when working with user
objects. (User objects are user spaces, user queues, and
user indexes.) Prior to Version 2 Release 3 Modification 0,
all user objects were created into the user domain. Starting
in Version 2 Release 3 Modification 0, user objects can exist
in either the user domain or the system domain. The allow
user domain (QALWUSRDMN) system value determines
which libraries can contain user-domain user objects. The
default QALWUSRDMN system value is set to *ALL, but can
be changed by system administrators on individual machines
to be one library or a list of libraries. If your application

requires direct access to user-domain user objects in a
library that is not specified in the QALWUSRDMN value, your
system administrator can add the library to the system value.

System-domain user objects operate differently from user-
domain user objects at security levels 40 and 50. At those
levels, you cannot directly manipulate system-domain user
objects. You must use APIs to work with the objects.

Note: On a system configured for C23 system security,
QALWUSRDMN is set to QTEMP (only the QTEMP library
can contain user-domain user objects).

For more information about C2 security, refer to the Guide to
Enabling C2 Security manual.

I 3 C2is a level of security defined in the Trusted Computer System Evaluation Criteria (TCSEC) published by the United States Government.
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Overview

Chapter 3. Introduction to User-Defined Communications

User-defined communications support is a set of application
program interfaces (APIs) that are part of the Operating
System/400* (0S/400%) licensed program. These callable
routines allow customers to write their own communications
protocol stacks above the AS/400" data link and physical
layer support. This section of the System Programmer’s
Interface Reference uses the term user-defined commu-
nications to describe this communications protocol support.
The term application program refers to a user-defined com-
munications application program.

This section of the manual defines the user-defined commu-
nications support, and describes how to write protocols using
the APIs. In addition, “Using the User-Defined Communica-
tions Programs for File Transfer” on page A-34 provides two
C language program examples that illustrate the use of the
APIs while performing a simple file transfer between two
systems attached to an X.25 packet switched network.

Overview

The user-defined communications APIs allow your application
programs to send and receive data, and do specialized func-
tions such as setting timers.

rams need to coexist with the following:

¢ User-defined communications support
¢ Input/output buffers and descriptors
e A queue

Figure 3-1 shows an overview of the user-defined commu-
nications support.
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Figure 3-1. User-Defined Communications Support

User-Defined Communications Callable
Routines

The APIs provided by the OS/400 licensed program are call-
able routines that allow an application program to start,
perform, and end communications, and perform specialized
functions such as setting timers. These routines are listed
below and are discussed in detail in Chapter 6, “User-
Defined Communications Support APIs” on page 6-1.

+ Disable Link (QOLDLINK) ends communications

¢ Enable Link (QOLELINK) starts communications

¢ Query Line Description (QOLQLIND)

* Receive Data (QOLRECV)

* Send Data (QOLSEND)

» Set Filter (QOLSETF) for inbound routing information
e Set Timer (QOLTIMER) sets or cancels a timer

Input/Output Buffers and Descriptors

The input/output buffers and descriptors are user space
objects (*USRSPC) that contain and describe the data an
application program is sending or receiving. There are sepa-
rate buffers and descriptors for input and output.

When an application program is ready to send data, it fills
the output buffer with data and provides a description of that
data in the output buffer descriptor. Similarly, when an appli-
cation program receives data, the user-defined communica-
tions support fills the input buffer with data and provides a
description of that data in the input buffer descriptor.
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Relationship to Communications Standards

The OS/400 licensed program also provides callable APIs to
allow an application program to manipulate the data in the
user spaces. Some of these APIs are listed below.

¢ Change User Space (QUSCHGUS)
¢ Retrieve Pointer to User Space (QUSPTRUS)
¢ Retrieve User Space (QUSRTVUS)

See Chapter 43, “User Space APIs” on page 43-1 for more
information on the user space APIs.

Queues

A queue is used by the user-defined communications support
to inform an application program of some action to do or of
an activity that is complete.

The OS/400 licensed program provides APls that allow your
application programs to manipulate the data and user
queues. Some of these callable APIs are listed below.

e Clear Data Queue (QCLRDTAQ)

¢ Create User Queue (QUSCRTUQ)
* Delete User Queue (QUSDLTUQ)

* Receive Data Queue (QRCVDTAQ)
e Send Data Queue (QSNDDTAQ)

See the CL Programmer’s Guide for more information on
data queues and the Languages: System C/400 Program-
ming RPQ P10102 User's Guide and Reference, SC09-1317,
for more information on enqueuing and dequeuing on user

queues.

Terminology

Listed below are terms that are important in understanding
the information contained in this part.

Communications handle. The name an application
program assigns and uses to refer to a link.

Connection. The logical communication path from one
computer system to another. For example, a switched virtual
circuit (SVC) connection on an X.25 network.

Connectionless service. A method of operation where
data can be sent to and received from the remote computer
system without establishing a connection to it. User-defined
communications support provides connectionless service
over token-ring and Ethernet networks only. For a local area
network (LAN) environment, connectionless service is also
known as unacknowledged service.

Connection-oriented service. A method of operation
where a connection to the remote computer system must first
be established before data can be sent to it or received from
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it. User-defined communications support provides
connection-oriented service over X.25 networks only.

Connection identifier. A local identifier (ID) that a com-
puter system uses to distinguish one connection from
another. When using the user-defined communications
support on the AS/400 system, a connection ID is made up
of a user connection end point ID and a provider connection
end point ID.

Disable. The process of deactivating a link so that input
and output operations are no longer possible on a commu-
nications line.

Enable. The process of setting up and activating a link for
input and output operations on a communications line.

Filter. The technique used to route inbound data to a link
that is enabled by an application program.

Link. The logical path between an application program and
a communications line. A link is made up of the following
communications objects:

» Network interface description running X.25 over ISDN
e X.25, token-ring, or Ethernet line description

¢ Network controller description

e Network device description of type *USRDFN

Provider connection end point ID (PCEP ID). The portion
of the connection ID that the user-defined communications
support uses to identify the connection. For example, data
sent by the application program will be on the PCEP ID
portion of the connection ID.

User connection end point ID (UCEP ID). The portion of

the connection ID that the application program uses to iden-
tify the connection. For example, data received by the appli-
cation program is on the UCEP ID portion of the connection
ID.

Relationship to Communications
Standards

Figure 3-2 on page 3-3 shows the structure of advanced
program-to-program communications (APPC) on the AS/400
system and its relationship to the International Standards
Organization (ISO) protocol model. Note that only the appli-
cation layer above the APPC protocol code is available for
definition. The APPC functional equivalents of the 1ISO pres-
entation, session, networking, transport, data link, and phys-
ical layers are performed by OS/400 or Licensed Internal
Code, and you can not replace or change them. Contrast
this with Figure 3-3 on page 3-3 which shows how much
more of the protocol is defined by the user-defined commu-
nications application than by the APPC application.
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Figure 3-2. AS/400 APPC versus ISO Model

Figure 3-3 shows the new structure for user-defined commu-
nications and its relationship to the International Standards
Organization (1SO) protocol model. Note that the available
AS/400 data links and physical layers limit user-defined com-
munications to run over LAN (token-ring or Ethernet) or X.25
links, but the portion of the protocol above the data link layer
is completely open to a user-defined communications appli-
cation. In addition, these same X.25 and LAN links may be
shared between the application program and other AS/400
communications protocols that support X.25 and LAN lines.
Examples include Systems Network Architecture (SNA),
asynchronous communications, Transmission Control
Protocol/Internet Protocol (TCP/IP), and Open Systems Inter-
connection (OSI).
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Figure 3-3. AS/400 User-Defined versus ISO Model

You can write protocols that run over local area networks or
X.25 networks completely in high-level languages such as
C/400*, COBOL/400*, or RPG/400*. You can also write pro-
tocols currently running on other systems to run on the
AS/400 system. For example, you can write both non-SNA
LAN or X.25 packet layer protocols on the AS/400 system.

Configuration instructions also need to be supplied with the
application program. User-defined communications support
simply opens a pathway to the system data links. It is up to
you as a protocol developer to supply any configuration
instructions that are in addition to the data link or physical
layer definition. Data link and physical layer definitions are
defined when you use the following commands:

o Create Line Description (Token-ring) (CRTLINTRN)

e Create Line Description (Ethernet) (CRTLINETH)

« Create Line Description (X.25) (CRTLINX25)

o Create Network Interface Description (ISDN)
(CRTNWIISDN)

Figure 3-4 outlines the difference between standard AS/400
communications configuration, such as the AS/400 APPC
protocol, and user-defined communications configuration.
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Local Area Network Considerations

Figure 3-4. Comparison between User-Defined Communica-
tions and APPC Communications
APPC User-Defined
Object Communications Communications
Network ISDN basic rate Same as APPC.
Interface interface (BRI). Only X.25 sup-
Description Describes the phys- ported.
icai attachment to
an ISDN BRI. Only
used for ISDN.
X.25 or IDLC proto-
cols supported.
Line SDLC, LAN, IDLC, LAN, X.25 lines
Description X.25 lines sup- supported. Same
ported. Contains as APPC except
local port informa- some of the infor-
tion for AS/400 mation does not
communication I10P apply to user-
(hardware address, defined commu-
maximum frame nications.
size, exchange
identifier (XID),
local recovery infor-
mation, ...).
Controller APPC, host control- Network controller
Description lers supported. supported.
Describes remote Pathway into
system, and param- network. Only one
eters must match specific
the remote hard- parameter—X.25
ware (hardware time-out value.
address, XID, ...).
Device APPC device sup- Network device
Description ported. Describes supported. Only
remote logical unit describes the com-
(LU), and parame- munications
ters must match method or type (for
partner LU (remote example, TCP/IP,
location name, local OSI, or user-
location name, ...). defined commu-
nications).
Mode Required. Not available.
Description
and Class-of-
Service (COS)

Although an APPC network requires one APPC controller
description to describe each remote system in the network,

user-defined communications only requires one network con-

troller for communications with an entire network of remote

systems. Thus, LAN and X.25 lines can be shared between

user-defined communications support and any other proto-

cols that support those same line types. For example, APPC
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may run over a token-ring line and use the X'04' Service
Access Point (SAP). TCP/IP might run at the same time
using the X'AA' SAP. You might write an application
program to use the X'22' SAP, and run at the same time as
the first two. All three protocols can be active at the same
time across the same physical media.

Note: System-specific configuration information must be
part of the application program and is not supplied by IBM.

Local Area Network (LAN) Considerations

User-defined communications supports three LAN types:

* Token ring (IEEE 802.5)
* Ethernet (IEEE 802.3)
e Ethernet Version 2

For token ring (802.5) and Ethernet (802.3), user-defined
communications uses the IEEE 802.2 logical link control
(LLC) layer, which provides type 1 connectionless service.
Connectionless service is also known as unacknowledged
service. The LLC layer provides for type 2 connection
service as well. For Ethernet Version 2, no 802.2 layer is
available.

Your application program has access to type 1 unnumbered
information (Ul) frames. This connectionless service is com-
monly referred to as datagram support where protocol data
units are exchanged between end points without establishing
a data link connection first.

The type 1 operations, test and exchange identifier (XID)
frames, are not supported in user-defined communications.
Any XID or test frames that the physical layer of the AS/400
system receives are processed by the input/output processor
(IOP) and never reach your application program.

LAN frames are routed by filtering incoming data using the
inbound routing data defined by your application program.
The filters are hierarchical and are set up by your application
program before communications is started.

The following list shows the possible settings for LAN
inbound routing data (filters) from least selective to most
selective.

* Destination Service Access Point (DSAP)

* DSAP, Source Service Access Point (SSAP), and
optional Ethernet Version 2 frame type

* DSAP, SSAP, optional Ethernet Version 2 frame type,
and adapter address



Because user-defined communications does not allow appli-
cations to define the data link and physical layers, the entire
token-ring or Ethernet frame is not available to your applica-
tions. The following fields are the parts of the LAN frame
that are available to the user-defined communications
support:

« DSAP

e SSAP

¢ Destination address (DA)
¢ Routing information (RI)?
¢ Priority control!

¢ Access control!

e Data

For more information on local area networks, see the Local
Area Network Guide.

1 These fields are available only when using token ring.

X.25 Considerations

X.25 Considerations

X.25 user-defined communications support includes access
to both permanent virtual circuits (PVCs) and switched virtual
circuits (SVCs).

Over X.25 networks, including those using ISDN, your appli-
cation program can initiate and accept X.25 calls, send and
receive data, reset, and clear connections.

X.25 packets are routed by filtering the incoming call request
using the inbound routing data that is defined by your appli-
cation program. The filters are hierarchical and are set up by
the application program before communications is started.

The following list shows the possible settings for X.25
inbound routing data (filters) from least selective to most
selective.

» Protocol identifier (PID)
e PID, and calling data terminal equipment (DTE) address

When X.25 networks are using ISDN, notification of incoming
calls may be received on the D-channel. You can decide
whether these calls are accepted.

For more information on X.25 networks, see the X.25
Network Guide.
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Jobs

Chapter 4. Programming Design Considerations

This chapter discusses concepts related to user-defined com-
munications and how they might relate to the design of a
user-defined communications application. This chapter
covers:

* Jobs

¢ Application program feedback

¢ Programming languages

¢ Connection identifiers

¢ Token-ring and Ethermnet networks
¢ X.25 networks

¢ Queues

e User spaces

Jobs

A fundamental concept in user-defined communications is
the job. The concept of the job is important because the
user-defined communications support performs services for
the job requesting the communications support through one
of the user-defined communications APIs. Information used
by the user-defined communications support is kept along
with other information about the job. You can display this
information by using the Work with Job (WRKJOB) command
and selecting the Work with communications status option.
The user-defined communications information for the job,
such as the communications handle name, last operation,
and input and output counts are shown.

A user-defined communications application program (here-
after referred to as an application or application program),
always runs within a job. This job may be run interactively or
in batch and always represents a separate application to the
user-defined communications support. This means that the
same protocol can be actively running in more than one job
on the system. Also, more than one job can have links that
share the same line as other jobs running application pro-
grams.

Each link that is enabled by an application program logically
consists of the line, network controller, and network device
description objects (plus the network interface description
object for ISDN links). Many applications can share the
same line and controller description, provided the applica-
tions are running in different jobs, but each application uses
a different device description. Up to 256 device descriptions
can be attached to a controller description. This means that
there can be a maximum of 256 jobs running application pro-
grams that share the same line at one time. When an appli-
cation program has finished using a link and disabling it, the
network device description used by the application becomes
available to another application.

For end-to-end communication to begin, the application pro-
grams on each system must be started. There is no function
equivalent to the intersystem communications function (ICF)

© Copyright IBM Corp. 1991, 1993

program start request. Your application program is respon-
sible for providing this support, if needed. To provide this
support, your application can have a batch job servicing
remote requests to start the user-defined communications
application program. This job can be created to run in any
subsystem.

For more information on jobs and subsystems, see the Work
Management Guide.

You can design your application programs so that the entire
protocol resides within one job or separate jobs where each
job represents a portion of the protocol.

There is a one-to-one correspondence between a job and the
user-defined communications support for that job. The user-
defined communications support for one job does not com-
municate with the user-defined communications support for
another job. If two applications wish to communicate
between themselves, a method such as a shared queue can
be used. Also, the queue can be shared between the two
(or more) jobs and the user-defined communications support
for those jobs.

Figure 4-1 on page 4-2 shows how user-defined commu-
nications relate to the AS/400 system job structure and the
data queue or user queue that provides the ability to commu-
nicate between your application and the user-defined com-
munications support.

In this figure, one interactive job is running over an X.25 line
(X25USA) to a system in Rochester, Minnesota, using the
user-defined communications support. The link was enabled
with communications handle name ROCHESTER.

The user space application programming interfaces (APIs)

that the application program is using are shown, along with
the programming interfaces for data and user queues and

the user-defined communications support APIs.
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Application Program Feedback
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Figure 4-1. Overview of API Relationships

Figure 4-2 on page 4-2 shows two jobs, A and B. Each job
is using the user-defined communications support to commu-
nicate with the networks attached to the AS/400 system by
the line description. The figure shows the relationship
between the different APIs and the job which is running the
application program.

The lines between the jobs indicate that callable APIs that
are used to communicate between the application program
and the system services shown.

Job A Job B

User-Defined
Communications
Application program

User-Defined
Communications

AppTication Program~41__5upport
—JQ User SpaceJ

User—-Defined Support
Communications

Queue

User-Defined
Communications

Support Support
Ethernet X.25 Token—Ring
Network Network Network

[ |
ISDN RVX

Figure 4-2. Application Programming Interface to Job Structure

The following list pertains to Figure 4-2.

» The applications use the data queue APIs, user space
APls, and user-defined communications APlIs.

* An application can have more than one link enabled,
and can use a separate queue for each link, or the same
queue for some or all the links that it has enabled.

» The two jobs can communicate with each other using a
common queue. This queue can be the same queue
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that is used for user-defined communications support or
a different one.

» Both jobs (or any other job on the system) that has the
proper authority to the user spaces, can access the user
spaces.

* The user-defined communications support uses the data
in the output user spaces that are created when the link
is created. The application making the call to the Send
Data (QOLSEND) API can fill the output buffer and
descriptor, or another application can do this.

* The user-defined communications support sends data to
the application through the input buffer and input
descriptor that is created when the link on which the
data is arriving was created. Either the application
making the call to the Receive Data (QOLRECV) API
retrieves the data from the input buffer and descriptor, or
another application with access to the user spaces does
this.

* The application supplies any communications handle
(link name) to the link as long as this name is unique
among all the other links that the job has enabled.

* An application can enable as many links as there are
line descriptions that are supported (X.25, token-ring and
Ethernet) and that are able to be varied on.

* An application is able to run over X.25 and LAN links
concurrently.

Application Program Feedback

The user-defined communications support uses return and
reason codes to indicate the success or failure of an opera-
tion, and provide suggested recovery information. In severe
error conditions an escape message is signaled to the appli-
cation program. If a severe error occurs, user-defined com-
munications is no longer available to the application.

When the QOLSEND and QOLRECV APIs return to the
application and you are running to an X.25 network, the diag-
nostic field is filled in. The reason code indicates whether or
not the application program should look at the data returned
in the diagnostic field. The diagnostic field contains addi-
tional information on the error or condition that is reported.

Synchronous and Asynchronous
Operations

Most operations that an application program requests on the
call to the QOLSEND API are synchronous operations. Syn-
chronous operations involve one step, which is to call the
QOLSEND API, passing the appropriate information. Syn-
chronous operations complete when the QOLSEND API
returns to the application program. The success or failure of
the operation is reported in the return and reason codes by
the QOLSEND API.



Asynchronous operations do not complete when the
QOLSEND API returns to the application. There are two
steps for every asynchronous operation:

1. Call the QOLSEND API to initiate or request the opera-
tion.

2. Call the QOLRECV API to receive the results of the
completed operation.

When the QOLSEND API returns to the application program,
the request for the operation is successfully submitted. After
the requested operation is complete, the user-defined com-
munications support sends an incoming data entry (if neces-
sary) to the queue to instruct the application program to call
the QOLRECV API to receive the data. When this call to the
QOLRECYV API returns, the return and reason codes in the
parameter list contain the success or failure of the operation.
If the operation was unsuccessful due to an application tem-
plate error in the user space used for output, the request
data given to QOLSEND using the output buffer and
descriptor is copied into the input buffer and descriptor. The
offset to the template error detected is returned in the param-
eter list of the QOLRECV API. Asynchronous operations are
only used for open connection requests, close connection
requests, and resets.

For either type of operation, the application program is
allowed to use the output user spaces again as soon as the
call to the QOLSEND API returns.

Programming Languages

Any program written in an AS/400 system-supported lan-
guage can call user-defined communications support. One
consideration for choosing one language over another, is that
the programming language must have the ability to set a byte
field to any hexadecimal value. This does not restrict pro-
gramming in the different languages, but it does make some
languages more appealing than others.

Starting and Ending Communications

Starting and Ending Communications

Relatively little configuration is required by user-defined com-
munications support to begin communications to the network.
For information on configuration, see Chapter 5, “Configura-
tion and Queue Entries” on page 5-1.

To start communications with a network, your user-defined
communications application program enables the link to the
network by calling the Enable Link (QOLELINK) API. Once
the link is enabled, the application program can call any of
the user-defined communications support APls, and request
any of the operations supported for the link. When the appli-
cation program completes communications with the network,
it disables the link by calling the Disable Link (QOLDLINK)
API.

Note: Enabling the link does not result in any communica-
tions activity on the network. Disabling a link may cause
communications activity for X.25 links if connections are
active when the link is disabled.

Using Connection Identifiers

Connection identifiers are used for connection-oriented
support over X.25 networks. The connectionless connection
identifiers (UCEP=1, PCEP=1) are used for local area net-
works. The following examples (Figure 4-3 on page 4-4
through Figure 4-14 on page 4-17) illustrate how to use con-
nection identifiers (UCEP and PCEP). They show how the
two step operations, open connection request, and close
connection request relate to the UCEP and PCEP identifiers.
Note the outstanding two-step operations. This is important
so that the application can correctly interpret the PCEP and
reuse UCEPs.

The connections in each figure refer to SVC connections,
and the examples use the Receive Data Queue
(QRCVDTAQ) API. The same principles apply when using
PVC connections and user queues.
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Starting and Ending Communications

Example 1

Application Program User—Defined Communications Support

(1) Send open connection
request for SVC; use
next available UCEP, 7. |QOLSEND

(2) Application requests
connection (SVC) sends

—— X.25 call request, uses | CALL REQUEST
(rtn) next available PCEP, 1, ————»
(3) Record new PCEP and - and returns to

wait for response. application.
CALL ACCEPT
(4) Call accept received -«
for PCEP 1. Send

entry to data queue.

(5) Data queue entry
indicates data to
be received. QOLRECV

——| (6) Fill in user space with

result of call request

(rtn) for UCEP 7 and return.

-]
(7) Open connection request
was successful.
UCEP (7), PCEP (1) in
data state.

Figure 4-3. Example 1: Normal Connection Establishment

1. The application wants to open a connection, so it calls

the QOLSEND API passing it the UCEP it wants to use
for the connection. The application keeps track of the
UCEP, PCEP pair. At this point, the UCEP=7, and the
PCEP is undefined.

. The user-defined communications support receives the
request, stores the UCEP for the connection, and uses
the next available PCEP, which is 1, and returns to the
application, acknowledging the receipt of the request.

The user-defined communications support validates the
request and issues the X.25 call request.

. The application records that the PCEP for UCEP=7 is 1.

The UCEP=7, PCEP=1 connection is not yet active.
Next, the application calls the Receive Entry From Data
Queue (QRCVDTAQ) API, to wait for the incoming data
entry. The application is expecting the open connection
response.
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. The X.25 call accept is received for PCEP=1. To inform

the application of the incoming data, an incoming data
entry is sent to the data queue.

. The application’s call to the QRCVDTAQ API returns

with the incoming data entry. The application then
issues a call to the QOLRECV API.

. The user-defined communications support fills in the

input buffer and descriptor with data for the open con-
nection response operation, and determines the UCEP
associated with the data by examining the PCEP associ-
ated with the X.25 call accept. Because the call accept
was received for PCEP=1, the UCEP=7.

. The application’s call to the QOLRECV API returns with

successful return and reason codes for the open con-
nection response operation. This operation was
reported for UCEP 7; the UCEP=7, PCEP=1 connection
is now active.



Starting and Ending Communications

Example 2

Application Program User-Defined Communications Support

(1) Send open connection
request for SVC; use
next available UCEP, 7. |QOLSEND

(2) Application requests
connection (SVC) send

— X.25 call request, uses | CALL REQUEST
(rtn) next available PCEP, 1, m——
(3) Record new PCEP and ] and returns to
wait for response. application.
CLEAR
(4) Call was cleared —

for PCEP 1. Send
entry to data queue.

(5) Data queue entry
indicates data to
receive. QOLRECV

——| (6) Fi1l in user space with

result of call request

(rtn) for UCEP 7 and return.

(7) Open connection request
was not successful.
UCEP 7 available for
reuse.

1. The application wishes to open a connection, so it calls

the QOLSEND API, passing it the UCEP it wants to use
for the new connection. The application keeps track of
the UCEP, PCEP pair. At this point, the UCEP=7, and
the PCEP is undefined.

. The user-defined communications support receives the
request, stores the UCEP for the connection, and uses
the next available PCEP, which is 1, and returns to the
application, acknowledging the receipt of the request.

The user-defined communications support validates the
request and issues the X.25 call request.

. The application records that the PCEP for UCEP=7 is 1,
and the UCEP=7, PCEP=1 connection is not yet active.
Next, the application calls the QRCVDTAQ API to wait
for the incoming data entry. The application is expecting
the open-connection response.

. A clear is received for PCEP=1. To inform the applica-
tion of the incoming data, an incoming data entry is sent
to the data queue.

Figure 4-4. Example 2: Connection Request Cleared by Network/Remote System

5. The application’s call to the QRCVDTAQ API returns

with the incoming data entry. The application then
issues a call to the QOLRECV APL.

. The user-defined communications support fills in the

input buffer and descriptor with data for the open con-
nection response operation, and determines the UCEP
for the data by using the PCEP for which the X.25 calll
accept was received. Because the call was cleared for
PCEP=1, the UCEP=7. The PCEP=1 is no longer
active, and may be reused by the user-defined commu-
nications support.

. The application’s call to the QOLRECV API returns with

unsuccessful return and reason codes for the open con-
nection response operation. Thus for the PCEP=1, the
UCEP=7. The PCEP=1 is no longer active, and the
operation is for UCEP=7. Because the connection is not
open, the user-defined communications support's
PCEP=1 no longer implies UCEP=7, and the
application’s UCEP=7 may be reused.
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Example 3

Application Program

User-Defined Communications Support

(1) Send open connection
request for SVC; use

next available UCEP, 7. |QOLSEND

—

(3) Record new PCEP and
wait for response.

B —

(4) Send close connection
request for PCEP 1.

(rtn)

(7) Data queue indicates
data to be received. queue.

QOLRECV

(9) Close connection request |<——
was not successful.
UCEP 7, PCEP 1 remains
active.

return.

(2) Application requests
connection (SVC) send
X.25 call request, uses

(rtn) next available PCEP, 1, ———m >

and returns to

application.

QOLSEND| (5) Receive request to
I clear PCEP 1.

<«— (6) User space error found.
Send entry to data

——| (8) Fi1l in user space with
the close connection

(rtn) request for UCEP 7 and

CALL REQUEST

Figure 4-5. Example 3: Request to Clear Connection with Outstanding Call (Unsuccessful)

1.

The application wishes to open a connection, so it calls
the QOLSEND API passing it the UCEP for the new
connection. The application keeps track of the UCEP,
PCEP pair. At this point, the UCEP=7, and the PCEP is
undefined.

The user-defined communications support receives the
request, stores the UCEP for the connection, and uses
the next available PCEP, which is 1, and returns to the
application, acknowledging the receipt of the request.

The user-defined communications support validates the
request and issues the X.25 call request.

The application records that the PCEP for UCEP=7 is 1,
and the UCEP=7, PCEP=1 connection is not yet active.
Next, the application calls the QRCVDTAQ API to wait
for the incoming data entry. The application is expecting
the open connection response.

QRCVDTAQ returns to the application (the dequeue
time-out value has elapsed), and the application no
longer wants the UCEP=7 connection. It calls the
QOLSEND API passing the PCEP=1 to identify the con-
nection to be closed. Then the application calls the
QRCVDTAQ API.

The user-defined communications support receives the
close connection request, and returns to the application,
acknowledging the receipt of the request.
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The user-defined communications support validates the
request and finds an error.

6. The user space error is found. A copy of the user

space, which contained an error, is passed back to the
application. To inform the application of the unsuc-
cessful close connection request, an incoming data entry
is sent to the data queue.

. The application’s call to the QRCVDTAQ API returns

with the incoming data entry. The application then
issues a call to the QOLRECV API.

. The user-defined communications support fills in the

input buffer and descriptor with data for the unsuccessful
close connection request operation, and determines the
UCEP associated with the data by examining the PCEP
associated with the close connection. Because the
close connection request was for PCEP=1, the UCEP=7.

. The application’s call to the QOLRECV API returns with

unsuccessful return and reason codes for the close con-
nection response operation. This operation is for
UCEP=7. The connection UCEP=7, PCEP=1 is still in
use by both the application and the user-defined com-
munications support. The application can either correct
the error and reissue the operation, or wait for the call to
be accepted or rejected.



Starting and Ending Communications

Example 4

Application Program User-Defined Communications Support

(1) Send open connection
request for SVC, use
next available UCEP, 7. [QOLSEND

(2) Application requests
connection (SVC), sends

> X.25 call request, uses | CALL REQUEST
(rtn) next available PCEP (1), ——
(3) Record new PCEP and «— and returns to

wait for response. application.

CALL ACCEPT

(4) Send close—connection (5) Call accepted for -
request for PCEP 1. QOLSEND PCEP 1. Send to data
—> queue.

(rtn) | (6) Receive request to
] clear PCEP 1.

(7) Data queue indicates data
to be received. QOLRECV

(9) Open connection request |<+—]
UCEP 7, PCEP 1 is active.

(11) Data queue indicates

was not successful.
UCEP (7), PCEP(1)
active.

——| (8) Fill in user space with
result of call request
(rtn) for UCEP 7 and return.

was successful. (10) User space error. Send
entry to data queue.

there is data to QOLRECV
receive. L——|(12) Fi11 in user space with
close connection request
(rtn) that failed for UCEP 7
(13) Close connection request|<«— and return.

Figure 4-6. Unsuccessful Attempt to Clear Outstanding (Successful) Call

1. The application wishes to open a connection, so it calls

the QOLSEND API, passing the UCEP for the new con-
nection. The application keeps track of the UCEP,
PCEP pair. At this point, the UCEP=7, and the PCEP is
undefined.

. The user-defined communications support receives the
request, stores the UCEP for the connection, and uses
the next available PCEP, which is 1, and returns to the
application, acknowledging the receipt of the request.

The user-defined communications support validates the
request and issues the X.25 call request.

. The application records that the PCEP for UCEP=7 is 1,
and the UCEP=7, PCEP=1 connection is not yet active.
Next, the application calls the QRCVDTAQ API to wait
for the incoming data entry. The application is expecting
the open connection response.

. QRCVDTAAQ returns to the application (the dequeue
time-out value has elapsed), and the application no
longer wants the UCEP=7 connection. It calls the
QOLSEND API passing the PCEP=1 to identify the con-
nection to be closed. Then the application calls the
QRCVDTAQ API.

. The X.25 call accept is received for PCEP=1. To inform

the application of the incoming data, an incoming data
entry is sent to the data queue.

. The user-defined communications support receives the

close connection request, and returns to the application,
acknowledging the receipt of the request.

. The application’s call to the QRCVDTAQ API returns

with the incoming data entry. The application then
issues a call to the QOLRECV APL.

. The user-defined communications support fills in the

input buffer and descriptor with data for the open con-
nection response, and determines the UCEP associated
with the data by examining the PCEP for the X.25 call
accept. Because the call accept was received for
PCEP=1, the UCEP=7.

. The application’s call to the QOLRECV API returns with

successful return and reason codes for the open con-
nection request operation. This operation is reported for
UCEP=7; the UCEP=7, PCEP=1 connection is now
active with an outstanding close connection request.
The application calls the QRCVDTAQ API.
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10. While processing the close connection request, the user-
defined communications support detects an error in the
user space. The user space that is in error is copied
into the input buffer and descriptor, so the application is
aware of the data in error. To inform the application of
the unsuccessful close connection request, an incoming
data entry is sent to the data queue.

11. The application’s call to the QRCVDTAQ AP! returns
with the incoming data entry. The application then
issues a call to the QOLRECV API.

12. The user-defined communications support fills the input
buffer and descriptor with data for the unsuccessful
close connection request operation. By using the PCEP
that was requested for the close connection, the support
determines the UCEP with which the data is associated.
Because the close connection request was for PCEP=1,
the UCEP is 7. The PCEP=1 is still active.

13. The application’s call to the QOLRECV API returns with
unsuccessful return and reason codes for the close con-
nection response operation. This operation is for UCEP
7. The connection UCEP=7, PCEP=1 is still in use by
both the application and the user-defined communica-
tions support. The application can either correct the
error and reissue the operation, or wait for the call to be
accepted or rejected.
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Example 5

Application Program User—Defined Communications Support

(1) Send open connection

request for SVC; use (2) Application requests

next available UCEP, 7. |QOLSEND connection (SVC), sends
> X.25 call request, uses CALL REQUEST
(rtn) next available PCEP (1), |————
(3) Record new PCEP and ] and returns to
wait for response. application.
CALL ACCEPT
(4) Send close connection (5) Call accepted for PCEP 1. |¢——
request for PCEP 1. QOLSEND Send entry to data queue.
—
(6) Receive request to clear
(rtn) PCEP 1.
] CLEAR
(7) Data queue indicates data (8) Issue clear request. —
to be received.
QOLRECV

| (9) Fill in user space with
result of call request
(rtn) for UCEP 7 and return.

-«

CLEAR CONFIRMED
-—
(10) Open connection request

was successful.
UCEP (7), PCEP (1)
is active.

(11) Clear is confirmed. Send
entry to data queue.

(12) Data queue indicates
there is data to
receive.

QOLRECV
——| (13) Fill in user space with
(rtn) close connection request
(14) Close connection request|€——— response for UCEP 7 and
was successful. return.
UCEP 7 no longer active.

Figure 4-7. Example 5: Successful Attempt to Clear Outstanding (Successful) Call

1. The application wishes to open a connection so it calls 5. The X.25 call-accept is received for PCEP=1. To inform

the QOLSEND API, passing it the UCEP for the new
connection. The application keeps track of the UCEP,
PCEP pair. At this point, the UCEP=7, and the PCEP is

the application of the incoming data, an incoming data
entry is sent to the data queue.

defi 6. The user-defined communications support receives the
undefined. close connection request, and returns to the application,
. The user-defined communications support receives the acknowledging the receipt of the request. The applica-
request, stores the UCEP for the connection, and uses tion calls QRCVDTAQ API.
the next available PCEP, which is 1, and returns to the 7. The application’s call to the QRCVDTAQ API returns
application, acknowledging the receipt of the request. with the incoming data entry. The application then
The user-defined communications support validates the issues a call to QOLRECV.
request and issues the X.25 call request. 8. The user-defined communications support validates the
. The application records that the PCEP for UCEP=7 is 1, close connection request, and issues an X.25 clear
and the UCEP=7, PCEP=1 connection is not yet active. request.
Next, the application calls the QRCVDTAQ API to wait 9. The user-defined communications support fills in the
for the incoming ‘?'a‘a entry. The application is expecting input buffer and descriptor with data for the open con-
the open connection response. nection response, and determines the UCEP that the
. QRCVDTAQ returns to the application (the dequeue data is for by using the PCEP for the X.25 call accept.
time-out value has elapsed), and the application no Since the call accept was received for PCEP=1, the
longer wants the UCEP=7 connection. It calls the UCEP is 7.
QOLSEND AP passing the PCEP=1 to identify the con- 10. The application’s call to QOLRECV returns with suc-

nection to be closed. The application calls the
QRCVDTAQ APL.

cessful return and reason codes for the open connection
request operation. This operation is reported for

4-9
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11.

12.

13.

14.

UCEP=7; the UCEP=7, PCEP=1 connection is now
active with an outstanding close connection request.

The clear confirmation is received for PCEP=1. To
inform the application of the successful close connection
request, an incoming data entry is sent to the data

queue.

The application's call to the QRCVDTAQ API returns

indicating there is data to receive.

The user-defined communications support fills the input
buffer and descriptor with data for the successful close
connection request operation, and determines the UCEP
associated with the data by examining the PCEP that
was requested for the close connection. Because the
close connection request was for PCEP=1, the UCEP=7.

The PCEP=1 is no longer active.

The application’s call to the QOLRECV API returns with
successful return and reason codes for the close con-
nection response operation. This operation is for UCEP
7. The UCEP=7, PCEP=1 connection is no longer

active.

Example 6

Application Program

User-Defined Communications Support

(1) Send open connection
request for SVC; use
next available UCEP, 7.

Record new PCEP and
wait for response.

(3)

Send close connection
request for PCEP 1.

(4)

Data queue indicates data
to be received.

(9) Open connection request
was not successful.
Outstanding close request
means UCEP 7 still

active.

(11) Data queue indicates
there is data to receive.

(13) Outstanding close
connection returned
not successful. UCEP
7 no longer active.

QOLSEND
—

(rtn)
- |

QOLSEND
—

(rtn)

QOLRECV
e

(rtn)

QOLRECV
L

(rtn)
- |

(2) Application requests
connection (SVC), sends
X.25 call request, uses
next available PCEP, 1,
and returns to
application.

Call cleared for PCEP 1.
Send entry to data
queue.

Receive request to clear
PCEP 1.

(5)

(6)

(8) Fill in user space with
result of unsuccessful
call request for UCEP 7
and return.

(10) Close is successful.
Send entry to data

queue.

(12) Fi11 in user space with
close connection response
and return.

CALL REQUEST
——

CLEAR

Figure 4-8. Example 6: Successful Attempt to Clear Outstanding (Unsuccessful) Call
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. The application wishes to open a connection, so it calls
the QOLSEND API, passing it the UCEP for the new
connection. The application keeps track of the UCEP,
PCEP pair. At this point, the UCEP=7, and the PCEP is
undefined.

. The user-defined communications support receives the
request, stores the UCEP for the connection, and uses
the next available PCEP, which is 1, and returns to the
application, acknowledging the receipt of the request.

The user-defined communications support validates the
request and issues the X.25 call request.

. The application records that the PCEP for UCEP=7 is 1,
and the UCEP=7, PCEP=1 connection is not yet active.
Next, the application calls the QRCVDTAQ API to wait
for the incoming data entry. The application is expecting
the open connection response.

. QRCVDTAQ API returns to the application (the dequeue
time-out value has elapsed), and the application no
longer wants the UCEP=7 connection. It calls the
QOLSEND API passing the PCEP=1 to identify the con-
nection to be closed. Then the application calls the
QRCVDTAQ API.

. The X.25 clear is received for PCEP=1. To inform the
application of the incoming data, an incoming data entry
is sent to the data queue.

. The user-defined communications support receives the
close connection request, and returns to the application,
acknowledging the receipt of the request.

. The application’s call to the QRCVDTAQ API returns
with the incoming data entry. The application then
issues a call to the QOLRECV API.

10.

11.

12.

13.

Starting and Ending Communications

The user-defined communications support fills in the
input buffer and descriptor with data for the open con-
nection response, and determines the UCEP that the
data is for by using the PCEP that the X.25 clear is for.
Because the clear was received for PCEP=1, the UCEP
is 7.

. The application’s call to the QOLRECV API returns with

unsuccessful return and reason codes for the open con-
nection request operation. This operation is reported for
UCEP=7. Because the close connection request is out-
standing, the UCEP=7, PCEP=1 connection is not fully
closed. The application calls the QRCVDTAQ API.

The close connection request is validated, but no clear is
sent because the connection was cleared previously.
The close is considered successful, and an entry is sent
to the data queue.

The application’s call to the QRCVDTAQ API returns
with the incoming data entry. The application then
issues a call to the QOLRECV API.

The user-defined communications support fills in the
input buffer and descriptor with data for the successful
close connection request operation, and determines the
UCEP that the data is for by using the PCEP that the
close connection was requested for. Since the close
connection request was for PCEP=1, and the UCEP is 7.
The PCEP=1 is no longer active.

The application’s call to the QOLRECV API returns with
unsuccessful return and reason codes for the close con-
nection response operation. This operation is for UCEP
7. The connection UCEP=7, PCEP=1 is no longer
active.

4-11
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Example 7

Application Program User-Defined Communications Support

(1) Send open connection

request for SVC; use (2) Application requests

next available UCEP, 7. |QOLSEND connection (SVC), sends
b X.25 call request, uses | CALL REQUEST
(rtn) next available PCEP (1), ———+
(3) Record new PCEP and - and returns to
wait for response. application.
CLEAR
(4) Send close connection (5) Call cleared for PCEP 1. |e————
request for PCEP 1. QOLSEND Send entry to data
— queue.
(6) Receive request to clear
(rtn) PCEP 1.
(7) Data queue indicates -«
date to be received.
QOLRECV

| (8) Fill in user space with
result of unsuccessful
call request for UCEP 7
and return. PCEP 1 no
longer active.

(rtn)
- |
(9) Open connection request

was not successful.

UCEP 7 still active. (10) User space error trying
to close UCEP 1. Send
(11) Data queue indicates entry to data queue.
there is data to receive.|QOLRECV
——| (12) Fi11 in user space with
close connection request
(rtn) for UCEP 7 and return.
(13) Outstanding close -
connection returned
unsuccessful. UCEP 7

no longer active.

Figure 4-9. Example 7: Unsuccessful Attempt to Clear Outstanding (Unsuccessful) Call

The X.25 Clear is received for PCEP=1. To inform the
application of the incoming data, an incoming data entry
is sent to the data queue.

1. The application wishes to open a connection, so it calls 5.
the QOLSEND API passing it the UCEP for the new
connection. The application keeps track of the UCEP,
PCEP pair. At this point, the UCEP=7, and the PCEP is

i 6. The user-defined communications support receives the
undefined.

close connection request, and returns to the application,
acknowledging the receipt of the request.

request, stores the UCEP for the connection, and uses 7. The application’s call to the QRCVDTAQ API returns
the next available PCEP (1); and returns to the applica- with the incoming data entry. The application then

tion, acknowledging the receipt of the request. issues a call to the QOLRECV API.

. The user-defined communications support fills in the

2. The user-defined communications support receives the

The user-defined communications support validates the 8

request and issues the X.25 call request.

. The application records that the PCEP for UCEP=7 is 1,
and the UCEP=7, PCEP=1 connection is not yet active.
Next, the application calls the QRCVDTAQ API to wait
for the incoming data entry. The application is expecting
the open connection response.

. The application no longer wants the UCEP=7 con-
nection. It calls the QOLSEND API passing the PCEP=1
to identify the connection to be closed. The application
calls the QRCVDTAQ API.
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input buffer and descriptor with data for the open con-
nection response, and determines the UCEP that the
data is for by using the PCEP that the X.25 clear is for.
Because the clear was received for PCEP=1, the UCEP
is 7.

The application’s call to the QOLRECV API returns with
unsuccessful return and reason codes for the open con-
nection request operation. This operation is reported for
UCEP=7. Because the close connection request is out-
standing, the UCEP=7, PCEP=1 connection is not fully
closed. The application calls the QRCVDTAQ API.



10. The close connection request is validated, and an error
is found in the user space. An entry is sent to the data

11.

12.

13.

queue.

the application

Starting and Ending Communications

Incoming Connections: The following figures show how

program handles UCEPs and PCEPs for

incoming connections.

The application’s call to the QRCVDTAQ API returns
with the incoming data entry. The application then
issues a call to the QOLRECV API.

The user-defined communications support fills in the
input buffer and descriptor with data for the unsuccesstful
close connection request operation, and determines the
UCERP that the data is for by using the PCEP that the
close connection was requested for. Since the close
connection request was for PCEP=1, the UCEP is 7.
Because the connection was cleared prior to the close
connection request, the PCEP=1, UCEP=7 connection is
considered no longer active to the user-defined commu-
nications support.

The application’s call to the QOLRECV API returns with
unsuccessful return and reason codes for the close con-
nection response operation. This operation is for UCEP
7. The connection UCEP=7, PCEP=1 is no longer
active.

Example 1

Application Program

User-Defined Communications Support

(2) Data queue indicates data

to receive. QOLRECV

(rtn)

(4) Incoming call using PCEP
1. Send call accept; use
next available UCEP (7).

I

(rtn)

-«

(6) Call accept was
successful. UCEP=7,
PCEP=1 active.

(1) Incoming call received.
Use next available PCEP
1, and send entry to
the data queue.

<«— (3) Fill user spaces with
incoming call and return.

QOLSEND| (5) Send call accept for
PCEP 1, and return to
the application.

CALL REQUEST

——

CALL ACCEPT

>

CALLREQUEST

«——

Figure 4-10. Example 1: Normal Connection Establishment

1.

An incoming call request is received by the communica-
tions support, which determines if there is an application
that has a filter satisfying this call request. The commu-
nications support uses the next available PCEP, which is
1, for this new connection. An entry is sent to the data
queue.

The application has been waiting for its call to the
QRCVDTAQ API to complete. The call completes indi-
cating there is data to be received. The application calls
the QOLRECV API.

3. The input buffer and descriptor are filled with the

incoming call request for PCEP=1, and the QOLRECV
API returns.

. The application looks at the operation, which indicates

an incoming call indication. The PCEP reported by the
communications support is 1. The application chooses
to accept this call, and passes the UCEP to be used for
this new connection. The call is made to the QOLSEND
API with PCEP=1, UCEP=7.

. The call accept is received and sent for PCEP=1. The

QOLSEND API returns to the application.
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6. The call accept request was successful for UCEP=7,

PCEP=1. This connection is now active.

Example 2
AppTlication Program User-Defined Communications Suppor
(1) Incoming call received.
(2) Data queue indicates data Use next available PCEP
to receive. QOLRECV (1), and send entry to
—— the data queue.
(rtn)
<—— (3) Fill user spaces with
(4) Incoming call using PCEP incoming call and return.

1. Send call accept; use
next available UCEP (7). |QOLSEND| (4) User space for call

—> accept not valid. Return
(rtn) to the application. -
-

(5) Call accept was not
successful, UCEP= 7 is
not active and incoming
call is still
outstanding.

Figure 4-11. Example 2: Send Call Accept Not Valid

1.

An incoming call request is received by the communica-
tions support, which determines if there is an application
that has a filter satisfying this call request. The commu-
nications support uses the next available PCEP=1 for

this new connection. An entry is sent to the data queue.

. The application has been waiting for its call to the

QRCVDTAQ API to complete. It does, indicating there
is data to be received. The application calls the
QOLRECV API.

. The input buffer and descriptor are filled with the

incoming call request for PCEP=1, and the QOLRECV
API returns.

The application looks at the operation which indicates an
incoming call indication. The PCEP reported by the
communications support is 1. The application chooses
to accept this call, and passes the UCEP to be used for
this new connection. The call is made to the QOLSEND
API with PCEP=1, UCEP=7.

The call accept is received and an error is found in the
user space. The QOLSEND API returns to the applica-
tion, reporting the error and offset. The incoming call is
still outstanding for PCEP=1.

The application checks the return and reason codes and
finds that an error has occurred. The call accept was
not sent and the incoming call is still waiting for a
response.
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Example 3

Application Program

Starting and Ending Communications

User-Defined Communications Support

(2) Data queue indicates data
to be received. QOLRECV
(rtn)

(4) Incoming call using PCEP
1. Request to clear this

(7) Data queue indicates data

(9) Clear request was
successful.
PCEP 1 no longer active.

<«—1 (3) Fill user spaces with
incoming call and return

to be received. QOLRECV
—
(8) Fill user spaces with
(rtn) clear confirmation data.
-

CALL REQUEST

(1) Incoming call received. |[¢———
Use next available PCEP
(1) and send entry to

E— the data queue.

call. QOLSEND| (5) Send Clear request.
> Return to application. CLEAR
(rtn) —
-

(6) Clear is confirmed. Send| CLEAR CONFIRMATION
entry to data queue.

«—

Figure 4-12. Example 3: Send Clear for Incoming Call

1. An incoming call request is received by the communica-

tions support, which determines if there is an application
that has a filter satisfying this call request. The commu-
nications support uses the next available PCEP, which is
1, for this new connection. An entry is sent to the data
queue.

. The application has been waiting for its call to the
QRCVDTAQ API to complete. It does, indicating there
is data to be received. The application calls the
QOLRECV APL.

. The input buffer and descriptor are filled for the incoming
call request for PCEP=1, and the QOLRECV API
returns.

. The application looks at the operation which indicates an
incoming call indication. The PCEP reported by the
communications support is 1. The application does not
wish to accept the call, so the user space is filled in for a
close connection request and the application calls the
QOLSEND API. The application calls the QRCVDTAQ
API.

. The close connection request is received and the

QOLSEND API returns to the application, acknowledging
the request.

The close connection request is validated and a clear is
sent.

. The clear confirmation is received for PCEP=1 which

has no UCEP. An incoming data entry is sent to the
data queue. The application calls the QRCVDTAQ APL.

. The application’s call to the QRCVDTAQ API returns

with the incoming data entry. The application calls the
QOLRECYV API to receive the data.

. The input buffer and descriptor are filled in with the clear

confirmation data. Since the connection was never
established (and the application never assigned a UCEP
to this connection), the QOLRECV API returns to the
application passing a UCEP=0.

. The close connection request was successful. PCEP=1

is no longer active.
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Example 4

Application Program User-Defined Communications Support

CALL REQUEST
(1) Incoming call received. |e—m—

(2) Data queue indicates data Use next available PCEP

to be received. QOLRECY (1), and send entry to
— the data queue.
(rtn)

<«— (3) Fill user spaces with
(4) Incoming call using PCEP incoming call and return.

1. Request to clear this

call. QOLSEND| (5) Close connection request
——> is received.
(rtn)
-—

(6) Close connection request
is not valid. Send

(7) Data queue indicates data entry to data queue.

to be received. QOLRECV
>
(8) Fill user spaces with
(rtn) the close connection
— request and return.

(9) Clear request not
successful. PCEP=1
is still active.

Figure 4-13. Example 4: Send Clear for Incoming Call

1. An incoming call request is received by the communica- close connection request and the QOLSEND API. The

tions support, which determines there is an application
that has a filter satisfying this call request. The commu-
nications support uses the next available PCEP=1 for
this new connection. An entry is sent to the data queue.

. The application has been waiting for its call to the
QRCVDTAQ API to complete. It completes indicating
there is data to be received. The application calls the
QOLRECV API.

- The input buffer and descriptor are filled for the incoming
call request for PCEP=1, and the QOLRECV API
returns.

. The application looks at the operation which indicates an
incoming call indication. The PCEP reported by the
communications support is 1. The application does not
wish to accept the call, so the user space is filled in for a
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application calls the QRCVDTAQ API.

. The close connection request is received and the

QOLSEND API returns to the application, acknowledging
the request.

. The close connection request is validated and an error is

found. An entry is sent to the data queue.

. The application’s call to the QRCVDTAQ API return, with

the incoming data entry. The application calls the
QOLRECV API to receive the data.

. The input buffer and descriptor are filled in with the

unsuccessful close request, and the QOLRECV API
returns to the application.

. The close connection request was not successful.

PCEP=1 is still active.
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Closing Connections: The following figures show how
the application program closes a connection. The figures
apply to both incoming and outgoing connections.

The next two figures illustrate that a close connection request
never completely guarantees the connection will be closed.

Example 1

Application Program User—Defined Communications Support

(1) Connection is established
as UCEP (7), PCEP (1).

(2) Send Close connection QOLSEND| (3) Receive close connection
request. E— request and return.

(rtn) | (4) User space value is
] incorrect. Send entry
(5) Data queue indicates to data queue.

data to be received.
QOLRECV| (6) Fill user space with

> close connection
(rtn) request and return.
-—

(7) Close request was not
successful. UCEP (7),
PCEP (1) remains active.

Figure 4-14. Example 1: Close Connection Request Is Not Valid

1. A connection is established with the PCEP=1, UCEP=7.

2. The application calls the QOLSEND API to close the
connection. The application calls the QRCVDTAQ APL.

3. The user-defined communications support receives the
close connection request and returns to the application,
acknowledging the receipt of the request.

4. The value in the user space is not correct. An entry is
sent to the data queue.

5. The application’s call to the QRCVDTAQ API returns
with the incoming data entry. The application calls the
QOLRECYV API to receive the data.

6. The user-defined communications support fills the input
user space with data for the close connection request
and determines the UCEP that the data is for by exam-
ining the PCEP that was requested for the close con-
nection.

7. The application's call to the QOLRECV API returns with
unsuccessful return and reason codes for the close con-
nection response. This operation is for UCEP 7. The
connection UCEP=7, PCEP=1 is still active.
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Example 2

Application Program User-Defined Communications Support

(1) Connection is established
as UCEP (7), PCEP (1).

-~

(8) Close request was
successful. UCEP (7)
PCEP (1) no longer
active.

(2) Send close connection QOLSEND| (3) Receive close connection
request. E— request and return.

(rtn) | (4) Send clear request.

(5) Receive clear
confirmation

(6) Data queue indicates data entry to the data
to be received. queue.
QOLRECV| (7) Fill user space with
> close connection
(rtn) confirmation and
D E— return.

Figure 4-1