OpenVMS Utility Routines
Manual

Order Number: AA-PV6EE-TK

April 2001

This manual describes the OpenVMS utility routines, a set of routines
that provides a programming interface to various OpenVMS utilities.

Revision/Update Information:  This manual supersedes the OpenVMS
Utility Routines Manual, OpenVMS
\ersion 7.2.

Software Version: OpenVMS Alpha Version 7.3
OpenVMS VAX Version 7.3

Compaqg Computer Corporation
Houston, Texas



© 2001 Compag Computer Corporation
Compag, VAX, VMS, and the Compaq logo Registered in U.S. Patent and Trademark Office.

OpenVMS is a trademark of Compaq Information Technologies Group, L.P. in the United States and
other countries.

All other product names mentioned herein may be the trademarks or registered trademarks of their
respective companies.

Confidential computer software. Valid license from Compaq required for possession, use, or copying.
Consistent with FAR 12.211 and 12.212, Commercial Computer Software, Computer Software
Documentation, and Technical Data for Commercial Items are licensed to the U.S. Government
under vendor’s standard commercial license.

Compag shall not be liable for technical or editorial errors or omissions contained herein. The
information in this document is provided "as is" without warranty of any kind and is subject

to change without notice. The warranties for Compaq products are set forth in the express
limited warranty statements accompanying such products. Nothing herein should be construed as
constituting an additional warranty.

ZK4493
The Compag OpenVMS documentation set is available on CD-ROM.

This document was prepared using DECdocument, Version 3.3-1b.



Preface .

Contents

........................................................... XV
1 Introduction to Utility Routines
2 Access Control List (ACL) Editor Routine
2.1 Introduction to the ACL Editor Routine. . . ........................ ACL-1
2.2 Using the ACL Editor Routine: An Example . .. ....... ... ... ...... ACL-1
2.3 ACL Editor Routine . . ... ... . ACL-2
ACLEDITEEDIT ... ACL-3
3 Backup (BACKUP) Routine
3.1 Introduction to the Backup APl . . . ... .. .. . . . BCK-1
3.2 Using the Backup API: An Example . ......... ... ... .. ... ... ..... BCK-2
3.3 Backup APl . ... BCK-3
BACKUPSSTART . . . e e e BCK-4
4 Command Language Interface (CLI) Routines
4.1 Introduction to CLI Routines . .. ... ... .. . . i CLI-1
4.2 Using the CLI Routines: An Example ... ...... ... .. ... ... ... ..... CLI-2
4.3 CLIROULINES . . .o e e CLI-4
CLISDCL _PARSE . ... CLI-5
CLISDISPAT CH . . . CLI-8
CLISGET VALUE . ... . e e CLI-9
CLISPRESENT ... e e CLI-12
5 Common File Qualifier Routines
5.1 Introduction to the Common File Qualifier Routines ... .............. CQUAL-1
5.2 Using the Common File Qualifier Routines . . ... ................... CQUAL-1
5.2.1 Calling UTIL$CQUAL_FILE PARSE . . ... ... .. .. .. CQUAL-2
5.21.1 Specifying Times . . ... ... CQUAL-3
5.2.1.2 Specifying Exclude Pattern Strings . ....................... CQUAL-3
5.2.2 Calling UTIL$CQUAL _FILE_ MATCH ... ... CQUAL-3
5221 Specifying Prompts . ... .. . . CQUAL-4
5.22.2 Ignoring Qualifiers. . . ... ... ... .. . CQUAL-4
5.2.3 Calling UTIL$CQUAL_FILE_END ....... ... ... ... CQUAL-5
5.2.4 Calling UTIL$CQUAL_CONFIRM_ACT .. ... ... ... CQUAL-5
5.2.5 Creating a Command Language Definition File . .. ............... CQUAL-6



5.3

UTILSCQUAL ROULINES . . . . ottt e e e e CQUAL-10

UTILSCQUAL FILE_PARSE . . . .\t o et CQUAL-11
UTIL$CQUAL FILE_MATCH . ..\ttt CQUAL-13
UTILSCQUAL FILE_END . . . . vttt ettt e e CQUAL-17
UTIL$CQUAL_CONFIRM ACT . . . oottt et oo CQUAL-18

6 Convert (CONVERT) Routines

6.1
6.2
6.3

Introduction to CONVERT Routines .............. ... ... ... ...... CONV-1
Using the CONVERT Routines: Examples . ....................... CONV-1
CONVERT ROULINES . . . . .ot e e CONV-7
CONVSCONVERT . .. e CONV-8
CONVSPASS FILES ... . e CONV-12
CONVSPASS OPTIONS ... e CONV-15
CONVSRECLAIM ... e e e e CONV-20

7 Data Compression/Expansion (DCX) Routines

7.1
7.1.1
7.1.2
7.2
7.3

Introduction to DCX RoUtines . .......... . i, DCX-1
Compression ROULINES . . ... ... DCX-1
Expansion Routines . ... .. DCX-3

Using the DCX Routines: Examples . ............. .. ... ... ...... DCX-3

DCX ROULINES . . .o e e DCX-11

DCXSANALYZE _DATA . DCX-12

DCXSANALYZE_DONE . . . ... e DCX-14

DCXSANALYZE_INIT . . e DCX-15

DCXSCOMPRESS DATA . . .o e DCX-18

DCX$COMPRESS DONE . ... ... e DCX-20

DCXSCOMPRESS INIT . .. .. e DCX-21

DCXSEXPAND DATA . .. DCX-23

DCXSEXPAND DONE . . ... . e e DCX-25

DCXSEXPAND _INIT . .. DCX-26

DCXSMAKE_MAP . . . DCX-28

8 DEC Text Processing Utility (DECTPU) Routines

8.1
8.1.1
8.1.1.1
8.1.1.2
8.1.2
8.1.3
8.14
8.1.5
8.2

8.3
8.3.1
8.3.2
8.3.3
8.4

8.5

Introduction to DECTPU Routines. . . ......... ... . .. ... DECTPU-1
Interfaces to Callable DECTPU . ......... ... ... DECTPU-2
Simplified Callable Interface ............................. DECTPU-2
Full Callable Interface . . . .......... ... ... .. . . . . ... DECTPU-2
The DECTPU Shareable Image . .. ....... ... ... ... . ... .... DECTPU-3
Passing Parameters to Callable DECTPU Routines . .. ............ DECTPU-3
Error Handling . ........... . .. . . . . i DECTPU-3
Return Values . ....... ... DECTPU-4
Simplified Callable Interface ... ..... ... ... ... . . . . . . .. . . ... ... DECTPU-4
Full Callable Interface . . . ... ... . . . . . i DECTPU-5
Main Callable DECTPU Utility Routines. ... ................... DECTPU-6
Other DECTPU Utility Routines . . .......... ... DECTPU-6
User-Written Routines . .. ... ... e DECTPU-7
Using the DECTPU Routines: Examples . . ........................ DECTPU-7
Creating and Callinga USER Routine. . . .......... ... ... . ... .... DECTPU-22



8.5.1
8.5.2
8.6
8.7

The CALL USER Code . ........ .0, DECTPU-23

Linking the CALL_USER Image ........... .. ... . ... DECTPU-25
Accessing the USER Routine from DECTPU . ...................... DECTPU-26
DECTPU ROULINES . . . .. o e e e e e DECTPU-27
TPUSCLEANUP . DECTPU-28
TPUSCLIPARSE . .. DECTPU-32
TPUSCLOSE_TERMINAL . . ... e DECTPU-34
TPUSCONTROL ..ot e e e e e DECTPU-35
TPUSEDIT . .. DECTPU-37
TPUSEXECUTE COMMAND .. ... ... e DECTPU-39
TPUSEXECUTE_INIFILE .. ... .. e DECTPU-40
TPUSFILEIO . .. . DECTPU-42
TPUSFILE_PARSE .. .. DECTPU-46
TPUSFILE_SEARCH . . ... e e DECTPU-49
TPUSHANDLER . ... DECTPU-52
TPUSINITIALIZE . ... e e e DECTPU-54
TPUSMESSAGE . ... . DECTPU-61
TPUSPARSEINFO . . ... e DECTPU-62
TPUSSIGNAL . .. DECTPU-63
TPUSSPECIFY_ASYNC ACTION . ... .. e DECTPU-64
TPUSTPU .. DECTPU-66
TPUSTRIGGER_ASYNC_ACTION .. ... . e DECTPU-67
FILEIO .. DECTPU-68
FILE PARSE . .. .. DECTPU-70
FILE SEARCH . .. .. e e DECTPU-72
HANDLER . . . . DECTPU-75
INITIALIZE . . . . e e e e e e i DECTPU-76
USER . . . DECTPU-77

9 EDT Routines

10

9.1
9.2
9.3

Introduction to EDT Routines .. ............. ... EDT-1
Using the EDT Routines: An Example . ......... ... ... ... ....... EDT-1
EDT ROULINES . . ... e e EDT-2
EDTSEDIT . .o EDT-3
FILEIO ... EDT-7
WORKIO .. e EDT-11
XLATE . . e EDT-13

File Definition Language (FDL) Routines

10.1
10.2
10.3

Introduction to FDL Routings . .. ......... . ... FDL-1
Using the FDL Routines: Examples. . . ........... .. .. ... FDL-2
FDL ROULINGES . . . oot e e e e e e e e FDL-6
FDLSCREATE . . .. e FDL-7
FDLSGENERATE . .. . . e e e FDL-13
FDLSPARSE . .. . FDL-16
FDLSRELEASE . .. .. . FDL-19



11 Librarian (LBR) Routines

vi

111
1111
11.1.2
11.1.21
11.1.2.2
11.1.2.3
11.1.3
11.2
11.2.1
11.2.2
11.2.3
11.2.4
11.2.5
11.2.6
11.2.7
11.2.8
11.2.9
11.3

Introduction to LBR Routines . .............. . ... ... LBR-1
Types of Libraries . ....... .. . LBR-1
Structure of Libraries . ........ ... . ... LBR-2

Library Headers. . . . ... ... LBR-2
Modules . ... LBR-2
Indexes and KeysS . . ... . i e LBR-2
Summary of LBR Routines . ........... . ... . ... . . LBR-5

Using the LBR Routines: Examples. . . ...... ... ... ... . ... . ..... LBR-6
Creating, Opening, and Closing a Text Library .................. LBR-8
Insertinga Module. .. ... .. .. LBR-10
Extractinga Module ........ .. ... . ... . .. .. e LBR-14
Deletinga Module .. ... . . . LBR-16
Using Multiple Keys and Multiple Indexes . .................... LBR-19
Accessing Module Headers . . .. ... ... LBR-22
Reading Library Headers . . .. ... .. . . i LBR-23
Displaying Help Text . .. ... ... . . . . i LBR-25
Listing and Processing Index Entries. . .. ...................... LBR-26

LBR ROULINES . . . . .o e LBR-27

LBRECLOSE . .. .. LBR-28

LBREDELETE _DATA . . e LBR-29

LBRSDELETE_KEY .. . . LBR-31

LBREFIND . . .. LBR-33

LBREFLUSH . . .. LBR-35

LBRSGET_HEADER . . ... . LBR-37

LBRSGET _HELP . . ... LBR-39

LBRSGET HISTORY . ... e e LBR-42

LBRSGET INDEX ... ... e e LBR-44

LBRSGET_RECORD .. ... e LBR-46

LBRSINI_CONTROL . . .. e LBR-48

LBRSINSERT_KEY . .. e LBR-50

LBRILOOKUP_KEY . .. e LBR-52

LBREOPEN . . . LBR-54

LBRSOUTPUT_HELP . ... . e LBR-58

LBREPUT_END . . ... LBR-62

LBRSPUT HISTORY . ... e e e LBR-63

LBRIPUT RECORD ... ... e e e e e LBR-65

LBREREPLACE_KEY . .. LBR-67

LBRERET _RMSSTV . . . LBR-69

LBRESEARCH . . ... LBR-70

LBRESET_INDEX . .. LBR-72

LBRESET _LOCATE . . . . e LBR-74

LBRSSET _MODULE . . ... . . e LBR-75

LBRSSET MOVE. . . .. e e e e e LBR-77



12 Lightweight Directory Access Protocol (LDAP) Routines

121 INtroduCtion . . ... ..o LDAP-1
12.11 Overview of the LDAP Model . . ........ ... ... ... . . .. LDAP-1
12.1.2 Overview of LDAP APL Use . . ... ... . e LDAP-2
12.1.3 LDAP APl Use on OpenVMS Systems . . . . ... ... ... LDAP-2
12.1.4 64-bit Addressing SUPPOrt . . ... e LDAP-3
12.1.4.1 Background .. ........ . ... LDAP-3
12.1.4.2 Implementation ... ......... .. ... . ... LDAP-4
12.1.4.21 Library Symbol Names . ....... ... ... ... . ... . ... .... LDAP-4
12.1.4.2.2 LDAP Data Structures. . . . ... i LDAP-4
12.1.4.3 Mixing Pointer Sizes ... ... ... .. . ... LDAP-6
12.15 Multithreading Support . . ... ... . . . . LDAP-6
12.2  Common Data Structures and Memory Handling ................... LDAP-7
12.3  LDAP Error Codes . . ..o v i e LDAP-8
12.4  Initializing an LDAP SeSSion . . . . .. ..o LDAP-9
12,5 LDAP Session Handle Options . . . . ... .. . i LDAP-10
12.6  Workingwith Controls . . ......... ... .. . . . . e LDAP-13
12.7  Authenticating to the Directory . ... ....... ... . ... . .. LDAP-14
12.8 Closing the Session . .. ... ... LDAP-15
12,9 Searching . . ... ..o LDAP-16
12.9.1 Reading and Listing the Childrenof an Entry . . .. ............... LDAP-18
12.10 Comparing a Value Againstan Entry . ............. ... ... ... ...... LDAP-19
12.11 Modifying an Entry .. ... ... . e LDAP-20
12.12 Modifying the Name of an Entry ... ... ... ... .. . . . . . . .. . ... LDAP-22
12,13 Adding an ENtry . ... ... LDAP-23
12.14 Deleting an Entry . ... ... LDAP-24
12.15 Extended Operations . . . . .. ... ...t LDAP-25
12.16 Abandoning an Operation .. ........ ... ... LDAP-27
12.17 Obtaining Results and Looking Inside LDAP Messages. .. ............ LDAP-27
12.18 Handling Errors and Parsing Results . ........... ... ... ... ...... LDAP-29
12.18.1 Stepping Through a Listof Results . .......... ... ... ........ LDAP-31
12.19 Parsing Search Results .. ........ . . .. .. . LDAP-31
12.19.1 Stepping Through a Listof Entries . .......................... LDAP-31
12.19.2 Stepping Through the Attributesof an Entry . .................. LDAP-32
12.19.3 Retrieving the Values of an Attribute ........... ... ... ...... LDAP-33
12.19.4 Retrieving the Nameof an Entry . . .. ......... . ... . ... . ....... LDAP-34
12.19.5 Retrieving Controls froman Entry. .. ........... ... ... ... ..... LDAP-34
12.19.6 Parsing References. . . ... .. i LDAP-35
12.20 Encoded ASN.1 Value Manipulation ............................. LDAP-35
12.20.1 ENcoding .. ... LDAP-37
12.20.1.1 Encoding Example . . ... ... LDAP-38
12.20.2 Decoding . .. .o LDAP-39
12.20.2.1 Decoding Example . ... ... LDAP-41
12.21 Sample LDAP API Code. . . ... .. LDAP-43

13 LOGINOUT (LGI) Routines

13.1 Introduction to LOGINOUT .. ... ... ... . . i e e LGI-1
13.1.1 The LOGINOUT PrOCESS . . vt vttt ettt e et e et et e LGI-1
13.1.2 Using LOGINOUT with External Authentication ................ LGI-2
13.1.3 The LOGINOUT Data Flow . .. ....... ... ... . . . .. LGI-2
13.2 LOGINOUT Callouts . . ... ... e LGI-3
13.2.1 LOGINOUT Callout Routings . ............ ... LGI-3
13.2.2 LOGINOUT Callback Routines . ............. .. .. ... LGI-3

Vii



13.3

13.3.1
13.3.2
13.3.3
13.3.4
13.3.5
13.4

135

Using Callout Routines . ... ... ... ... . .. LGI-4
Calling Environment . .. ... . ... . e LGI-4
Callout Organization . ... ......... .. .. LGI-5
Activating the Callout Routines . . . . .......................... LGI-6
Callout Interface . ....... ... . . . i LGI-7
Sample Program . ... ... LGI-10

LOGINOUT Callout Routines . ........... ... LGI-14

LGISICR_AUTHENTICATE . . . . . . e LGI-15

LGISICR CHKRESTRICT .. ... e e LGI-18

LGISICR_DECWINIT ... e e e LGI-20

LGISICR_FINISH . ... LGI-22

LGISICR_IACT _START . . e LGI-24

LGISICR_IDENTIFY . .. e LGI-26

LGISICR_INIT . . LGI-28

LGISICR_JOBSTEP . . . .. LGI-30

LGISICR_LOGOUT . .. e e LGI-32

LOGINOUT Callback Routines .. ......... ... ... LGI-34

LGISICB_ACCTEXPIRED . . ... . e LGI-35

LGISICB_AUTOLOGIN . . . .. e LGI-36

LGISICB_CHECK_PASS . ... . . e LGI-37

LGISICB_DISUSER . . . ... .. e LGI-38

LGISICB_GET_INPUT . . ... e LGI-39

LGISICB_GET_SYSPWD . . . .. LGI-40

LGISICB_MODALHOURS . . ... . e LGI-41

LGISICB_PASSWORD . . . ... LGI-42

LGISICB_PWDEXPIRED . . . . ... e LGI-44

LGISICB_USERPARSE . . .. ... e LGI-45

LGISICB_USERPROMPT . ... .. LGI-46

LGISICB VALIDATE . . .. . e e e e LGI-47

14 Mail Utility (MAIL) Routines

viii

141
14.2
14.3
14.4
145
1451
145.2
14.6
14.6.1
14.6.2
14.6.2.1
14.6.2.2
14.6.2.3
14.6.2.4
14.6.3
14.7
1471
14711
14.7.1.2

MESSagES . . o o MAIL-1
Folders . . ... MAIL-2
Mail Files . . . .. MAIL-3
User Profile Database . ....... ... . . . . . . . . MAIL-3
Mail Utility Processing Contexts . .............. ... MAIL-3
Callable Mail Utility Routines . .. ......... ... .. .. .. ... MAIL-4
Single and Multiple Threads . .......... . ... . . . . . ... MAIL-5
Programming Considerations . . . . .......... .. . . MAIL-5
Condition Handling .. ........ .. . MAIL-6
Item Lists and Item Descriptors ... ........ .. .. ... .. . ... MAIL-6
Structure of an Item Descriptor . . . ........ ... ... .. .. . ... MAIL-6

Null Item ListS ... ... MAIL-7
Declaring Item Lists and Item Descriptors .................. MAIL-7
Terminatingan Item List. . .. ....... ... ... .. .. ... ... ..., MAIL-7

Action RoUtines . ... ... MAIL-7
Managing Mail Files .. ........ ... . . . . . . . MAIL-8
Opening and Closing Mail Files . . . ......... ... ... .. ... ...... MAIL-9
Using the Default Specification for Mail Files . ............... MAIL-9
Specifying an Alternate Mail File Specification ............... MAIL-10



14.7.2 Displaying Folder Names . . .. ... ... ... . . MAIL-11

14.7.3 Purging Mail Files Using the Wastebasket Folder . .. ............. MAIL-11
14.7.3.1 Reclaiming Disk Space . . . ... .. i MAIL-11
14.7.3.2 Compressing Mail Files . . ... ... . ... .. . . ... . ... MAIL-11
14.8 Message Context . .. ... ... MAIL-11
14.8.1 Selecting Messages .. ... .ot e MAIL-12
14.8.2 Reading and Printing Messages . . ... ... it MAIL-13
14.8.3 Modifying Messages . . . . .. .. MAIL-13
14.8.4 Copying and Moving MeSsages . ... ...t MAIL-13
14.8.4.1 Creating Folders .. ... ... ... . . . .. MAIL-14
14.8.4.2 Deleting Folders. . . ... ... .. . . i MAIL-14
14.8.4.3 Creating Mail Files .. ...... ... ... .. . . . . . . . . . ... MAIL-14
14.8.5 Deleting MeSSages . . . ..ottt MAIL-14
14.9  Send Context . . ... ... . MAIL-14
14.9.1 Sending New MeSSages . . .. .o v vttt MAIL-15
149.1.1 Creatinga MesSsage . . .. ...ttt e MAIL-15
14.9.1.1.1 Constructing the Message Header .. .................... MAIL-15
149.1.1.2 Constructing the Body of the Message . . . ................ MAIL-15
14.9.1.2 Creatingan Address List . .. ....... ... . .. MAIL-16
14.9.2 Sending EXisting MeSsages . . ....... .. MAIL-16
14.9.3 Send Action ROUTINES . . . . .. ... MAIL-16
149.3.1 Success Action Routines . . . ... ... ... . MAIL-16
14.9.3.2 Error Handling Routines .. ........... ... ... .. ... MAIL-16
14.9.3.3 Aborting a Send Operation ............ ... ... . ... . ...... MAIL-17
14.10 User Profile Context. . . ... ... MAIL-17
14.10.1 User Profile Entries . . .. ... ... MAIL-17
14.10.1.1 Adding Entries to the User Profile Database . . ............... MAIL-18
14.10.1.2 Modifying or Deleting User Profile Entries .................. MAIL-18
1411 Input Item Codes . . . . .ot MAIL-18
1412 Output Item Codes. . . . . . MAIL-21
14.13 Using the MAIL Routines: Examples . ............ ... ... ... ...... MAIL-23
14.14 MAIL ROULINES . . . . oo e e e MAIL-31
MAILSMAILFILE_BEGIN . . . ... e MAIL-32
MAILSMAILFILE_CLOSE . . .. ... e MAIL-34
MAILSMAILFILE_COMPRESS . .. ... .. e MAIL-36
MAILSMAILFILE END . . ... e MAIL-39
MAILSMAILFILE_INFO_FILE ........ ... . . i MAIL-41
MAILSMAILFILE_MODIFY .. .. e MAIL-44
MAILSMAILFILE_OPEN. . . ... e MAIL-47
MAILSMAILFILE_PURGE_WASTE .. ... ... . i MAIL-50
MAILSMESSAGE_BEGIN . ... ... . e MAIL-53
MAILSMESSAGE_COPY . . .. e MAIL-55
MAILSMESSAGE_DELETE .. ... ... . e MAIL-59
MAILSMESSAGE_END . . . . ... MAIL-61
MAILSMESSAGE _GET ...\ttt et e e e MAIL-63
MAILSMESSAGE INFO ... ... . . e e MAIL-68
MAILSMESSAGE_MODIFY .. ... e MAIL-72
MAILSMESSAGE_SELECT . .. ... . e MAIL-75
MAILSSEND_ABORT . ... e MAIL-78
MAIL$SSEND_ADD_ADDRESS ... ... . e MAIL-80
MAIL$SEND _ADD_ATTRIBUTE. . ... ... e MAIL-82



15 Nation

151
1511
15.1.2
15.2
15.3

MAIL$SSEND_ADD_BODYPART . . ... e MAIL-85

MAILSSEND BEGIN. . .. ... . e e MAIL-88
MAILSSEND END ... ... e e MAIL-91
MAILSSEND MESSAGE . . ... ... e e MAIL-93
MAILSUSER BEGIN . . ... ... e e e MAIL-95
MAILSUSER DELETE INFO . ... ... ... . . e MAIL-98
MAILSUSER END. . ... . e MAIL-100
MAILSUSER GET INFO . ... ... . e MAIL-102
MAILSUSER SET INFO . .. .. ... . e MAIL-106
al Character Set (NCS) Utility Routines
Introduction to NCS Routines .. ............. . ... NCS-1
Listof NCS Routines . ......... .. .. . . i NCS-1
Sample Application Process .. ......... . ... NCS-2
Using the NCS Utility Routines: Examples . . .. ......... ... ... ..... NCS-2
NCS ROULINES .. ... e e e e e e NCS—7
NCSSCOMPARE . ... e e NCS-8
NCSSCONVERT ... e e e e e NCS-10
NCSSEND CF .. ... e e e NCS-12
NCSSEND CS .. ... e e NCS-13
NCSSGET CF .. e e e e NCS-14
NCSEGET CS .. it e e e NCS-16
NCSSRESTORE CF. . ... e e NCS-18
NCSSRESTORE CS. ... .. e e e e NCS-20
NCSSSAVE CF ... e NCS-22
NCSSSAVE CS ... e NCS-24

16 Print Symbiont Modification (PSM) Routines

16.1
16.2
16.2.1
16.2.2
16.2.3
16.2.4
16.2.5
16.3
16.3.1
16.3.2
16.3.2.1
16.3.2.2
16.3.3
16.3.3.1
16.3.4
16.3.4.1
16.3.5
16.3.6
16.3.7
16.4

Introduction to PSM Routines .. .......... .. .. . .. PSM-1
Print Symbiont Overview . . . ... ... .. . . PSM-2
Components of the Print Symbiont . .......................... PSM-2
Creation of the Print Symbiont Process . .. ..................... PSM-2
Symbiont Streams . . .. ... PSM-3
Symbiont and Job Controller Functions . . .. .................... PSM-3
Print Symbiont Internal Logic . ........ ... ... .. . . ... .. . ... ... PSM-4
Symbiont Modification Procedure. ... .......... ... ... . ... . . . ... PSM-6
Guidelines and Restrictions . .. ......... ... . . .. PSM-7
Writing an Input Routine. . . ... ... . . PSM-9
Internal Logic of the Symbiont's Main Input Routine .......... PSM-9
Symbiont Processing of Carriage Control . . . ................. PSM-10
Writinga Format Routine .. ........... ... .. ... . ... PSM-11
Internal Logic of the Symbiont’s Main Format Routine . ........ PSM-12
Writing an Output Routine . ......... .. .. .. .. . .. PSM-12
Internal Logic of the Symbiont's Main Output Routine . ........ PSM-13

Other Function Codes . .. ... ... e PSM-13
Writing a Symbiont Initialization Routine . .. ................... PSM-14
Integrating a Modified Symbiont ... ................. ... ...... PSM-15
Using the PSM Routines: An Example . .......................... PSM-16



16.5

PSM ROULINES . . . . . e PSM-20

PSMSPRINT . .. e e e PSM-21
PSMSREAD_ITEM DX ...t PSM-23
PSMSREPLACE . . . . . e e PSM-25
PSMSREPORT . . . . e PSM-30
USER-FORMAT-ROUTINE . . ...\ttt PSM-33
USER-INPUT-ROUTINE . . ..\ PSM-37
USER-OUTPUT-ROUTINE . ...\ PSM-43

17 Symbiont/Job Controller Interface (SMB) Routines

17.1
17.11
17.1.2
17.1.3
17.1.4
17.15
17.1.6
17.1.7
17.1.71
17.1.7.2
17.1.8
17.1.9
17.1.10
17.2

18 Sort/M

18.1
18.1.1
18.1.2
18.2
18.2.1
18.2.2
18.2.2.1
18.2.2.2
18.2.2.3
18.2.2.4
18.2.3
18.3
18.4

Introduction to SMB Routines . ............ . .., SMB-1
Types of Symbiont .. ... ... .. .. .. SMB-1
Symbionts Supplied with the Operating System . ................ SMB-1
Symbiont Behavior in the OpenVMS Environment ............... SMB-2
Writinga Symbiont . ........ ... . . .. e SMB-3
Guidelines for Writing a Symbiont. . . ......... ... ... ... ..... SMB-3
The Symbiont/Job Controller Interface Routines ................. SMB-4
Choosing the Symbiont Environment. .. ....................... SMB-5

Synchronous Versus Asynchronous Delivery of Requests . .. ... .. SMB-5
Single-Streaming Versus Multistreaming. . .................. SMB-9
Reading Job Controller Requests . ... ....... ... ... . ... . ... SMB-10
Processing Job Controller Requests . . .......... ... . ... ........ SMB-10
Responding to Job Controller Requests .. ...................... SMB-13

SMB ROULINES . ..o SMB-13

SMB$CHECK _FOR_MESSAGE . . .. .. .. e SMB-14

SMBSINITIALIZE . ... e e SMB-15

SMBS$READ_MESSAGE . ... ... SMB-17

SMB$READ _MESSAGE_ITEM . ..o\ttt e SMB-20

SMBS$SEND TO JOBCTL ...ttt e e SMB-30

erge (SOR) Routines

High-Performance Sort/Merge (Alpha Only). . ...................... SOR-1
High-Performance SOR Routine Behavior . ..................... SOR-2
Using Threads with High-Performance Sort/Merge . .............. SOR-3

Introduction to SOR Routines .. ........... . ... ... SOR-4
Arguments to SOR Routines . ............. ... ... SOR-4
Interfaces to SOR Routines .. ........ ... ... SOR-5

Sort Operation Using File Interface . . .. .................... SOR-5
Sort Operation Using Record Interface ..................... SOR-6
Merge Operation Using File Interface ...................... SOR-6
Merge Operation Using Record Interface . ... ................ SOR-6
REENTIANCY . . . o SOR-6

Using the SOR Routines: Examples . ............. .. ... ... SOR-8

SOR ROULINES . . . . o e e e e SOR-28

SOR$BEGIN_MERGE . .. ... .. e SOR-29

SORSBEGIN_SORT . ... SOR-36

SOREBDTYPE .. o SOR-42

SORSBEND _SORT . ..ttt e SOR-45

SORSPASS FILES . . ... SOR-47

xi



SORSRELEASE _REC . ... ... SOR-52

SORSRETURN_REC . .. ... . e SOR-54
SOR$SORT_MERGE . .. ... . e SOR-56
SORS$SPEC_FILE. . . ..o SOR-59
SORB S T AT . oo SOR-61
Index
Examples
2-1 Calling the ACL Editor with a VAX BLISS Program .. ............ ACL-2
3-1 Calling the Backup API with a VAX C Program . ................ BCK-2
4-1 Using the CLI Routines to Retrieve Information About Command
Lines in a Fortran Program . . . ... . CLI-2
5-1 Using UTILSCQUAL Routines to Process Files .. ................ CQUAL-7
6-1 Using the CONVERT Routines in a Fortran Program . .. .......... CONV-1
62 Using the CONVERT Routinesina CProgram.................. CONV-3
6-3 Using the CONV$RECLAIM Routine in a Fortran Program ........ CONV-5
64 Using the CONV$RECLAIM Routineina C Program ............. CONV-6
7-1 Compressing a File in a Compaq Fortran Program ............... DCX-4
7-2 Expanding a Compressed File in a Compaq Fortran Program . ... ... DCX-8
8-1 Sample VAX BLISS Template for Callable DECTPU ... ........... DECTPU-7
8-2 Normal DECTPU Setup in Compaq Fortran ... ................. DECTPU-12
8-3 Building a Callback Item List with Compaq Fortran. . ............ DECTPU-14
8-4 Specifying a User-Written File 1/O Routine in VAXC ............. DECTPU-17
9-1 Using the EDT Routines in a VAX BASIC Program . .. ............ EDT-1
10-1 Using FDL$CREATE in a Fortran Program .................... FDL-3
10-2 Using FDL$PARSE and FDL$RELEASE ina C Program .......... FDL-3
10-3 Using FDL$PARSE and FDL$GENERATE in a Compaq Pascal
Program . . ... FDL-5
11-1 Creating a New Library Using Compaq Pascal .................. LBR-8
11-2 Inserting a Module into a Library Using Compaqg Pascal........... LBR-11
11-3 Extracting a Module from a Library Using Compaq Pascal . ........ LBR-14
11-4 Deleting a Module from a Library Using Compaq Pascal . . ......... LBR-17
11-5 Associating Keys with Modules .. ....... ... ... ... .. ... ..... LBR-19
11-6 Listing Keys Associated with a Module .. ...................... LBR-21
11-7 Displaying the Module Header . . . .. ... ... ... . ... ... . . ... .. LBR-22
11-8 Reading Library Headers . . .. ....... ... .. . .. LBR-24
11-9 Displaying Text froma Help Library .. ........................ LBR-25
11-10 Displaying Index Entries ... ........... . .. .. LBR-27
14-1 Sendinga File .. ... ... . MAIL-24
14-2 Displaying Folders . . . ... ... . MAIL-26
14-3 Displaying User Profile Information . ......................... MAIL-28
15-1 Using NCS Routines in a Compaq Fortran for OpenVMS Program . . . NCS-3
15-2 Using NCS Routines in a Compag C for OpenVMS VAX Program .... NCS-5
16-1 Using PSM Routines to Supply a Page Header Routine in a VAX
MACRO Program . . . ... ..t e e PSM-16

Xii



18-1 Using SOR Routines to Perform a Merge Using Record Interface in a

Compaq Fortran Program ... ......... . .. . ... SOR-9
18-2 Using SOR Routines to Sort Using Mixed Interface in a Compaq

Fortran Program . ... ... .. .. . . SOR-13
18-3 Using SOR Routines to Merge Three Input Files in a Compaq Pascal

Program . .. .. ... SOR-16
18-4 Using SOR Routines to Sort Records from Two Input Files in a

Compagq Pascal Program . .......... ... . . .. . SOR-20
18-5 Using SOR Routines to Sort Records Using the STABLE Option and

Two Text Keys ina Compag C Program. . ...................... SOR-24

Figures

11-1 Structure of a Macro, Text, or Help Library . .. .................. LBR-3
11-2 Structure of an Object or Shareable Image Library .. ............. LBR-4
11-3 Structure of a User-Developed Library . ....................... LBR-5
13-1 LOGINOUT Callout Routines Data Flow . . .. ................... LGI-3
13-2 Callout Organization .. ........ ... . . . .. LGI-6
14-1 Standard Message Format . . . .......... .. ... ... MAIL-1
14-2 Itemn DesCriptor .. ... . MAIL-6
16-1 Multithreaded Symbiont .. ........ ... .. .. ... .. .. ... ... .. .. .. PSM-3
16-2 Symbiont Execution Sequence or Flow of Control ................ PSM-5
17-1 Symbionts in the OpenVMS Environment . . .................... SMB-2
17-2 Flowchart for a Single-Threaded, Synchronous Symbiont . ......... SMB-6
17-3 Flowchart for a Single-Threaded, Asynchronous Symbiont (MAIN

ROULING) . . .o SMB-8
17-4 Flowchart for a Single-Threaded, Asynchronous Symbiont (AST

ROULING) . . .. SMB-9

Tables

3-1 Backup API Language Definition Files . ....................... BCK-2
3-2 BACKUP Option Structure TYPeS .. ... .. i it BCK-4
3-3 bckEvent Format . .. ... ... BCK-19
3-4 Event Callback Buffer Formats .. ............ ... ... .. ...... BCK-19
3-5 Control Event Subtypes . . ... ... .. BCK-22
3-6 bckControl Format . . ... ... ... . . . . . . e BCK-23
5-1 UTILSCQUAL RoULINES . . . . . .o e CQUAL-1
5-2 UTIL$CQUAL_FILE_PARSE Command Line Qualifiers ........... CQUAL-2
5-3 UTIL$CQUAL_FILE_PARSE Flagsand Masks . .. ............... CQUAL-11
5-4 Prompting Form Values . .. ....... ... ... . . . . CQUAL-19
5-5 Prompt ReSpONSeS . . . . . ... CQUAL-20
6-1 Conversion Statistics Array . . ... ... .. CONV-9
6-2 CONVERT Qualifiers . . ... ..o e CONV-16
6-3 Bucket Reclamation Statistics Array . . .......... ... . ... . ...... CONV-21
8-1 Valid Masks for the TPU$SK_OPTIONS Item Code. . .. ............ DECTPU-58
11-1 LBR ROULINES . . . . ..o e e LBR-5
13-1 LOGINOUT Callouts .. ... e LGI-3

xiii



Xiv

13-2
13-3
14-1
14-2
14-3
14-4
14-5
14-6
14-7
14-8
14-9
14-10
14-11
15-1
16-1
17-1
18-1

LOGINOUT Callback Routines . .......... ... . . ... ... LGI-4

Useful LOGINOUT Internal Variables. .. ...................... LGI-8
Default Mail Folders ... ......... .. ... . . . i, MAIL-2
User Profile Information . ......... ... ... ... . ... . . . . .. ... MAIL-3
Levels of Mail Utility Processing .. ............ ... ... .. ... MAIL-4
Callable Mail Utility Routines . .. .......... ... . .. ... MAIL-4
Types of Action Routines . .. ......... . .. i MAIL-8
Mail File Routines . . ... ... . . . e MAIL-8
Message ROULINES . . . ... ... MAIL-11
Send ROULINES . .. ... . MAIL-15
User Profile Context Routines . .......... ... ... ... .. ... ..... MAIL-17
Input Item Codes . . . .. .. MAIL-19
Output Item Codes. . . . .. ..o e e MAIL-22
NCS ROULINES . .. oo e e e NCS-1
Routine Codes for Specification to PSM$REPLACE . ... ........... PSM-14
Job Controller Functions . .. ......... . .. .. SMB-10
High-Performance Sort/Merge: Differences in SOR$ Routine

Behavior. . .. ... . SOR-2



Preface

Intended Audience

This manual is intended for programmers who want to invoke and use the
functions provided by OpenVMS utilities.

Document Structure

Chapter 1 introduces the utility routines and lists the documentation format used
to describe each set of utility routines, as well as the individual routines in each
set. Each subsequent chapter contains an introduction to a set of utility routines,
a programming example to illustrate the use of the routines in the set, and a
detailed description of each routine.

This manual presents the utility routine sets as follows:

Access Control List (ACL) editor routine

Backup (BACKUP) routine

Command Language Interface (CLI) routines
Common File Qualifier routines

Convert (CONVERT) routines

Data Compression/Expansion (DCX) routines
DEC Text Processing Utility (DECTPU) routines
EDT routines

File Definition Language (FDL) routines
Librarian (LBR) routines

Lightweight Directory Access Protocol (LDAP) routines

Note

Because the LDAP routines are a C language interface, this chapter is
formatted differently than the other chapters.

LOGINOUT (LGI) routines

Mail utility (MAIL) routines

National character set (NCS) utility routines
Print Symbiont Modification (PSM) routines
Symbiont/Job Controller Interface (SMB) routines
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800-282-6672.

Conventions

XVi

In this manual, every use of DECwindows and DECwindows Motif refers to
DECwindows Motif for OpenVMS software.

The following conventions are also used in this manual:

Ctrl/x A sequence such as Ctrl/x indicates that you must hold down
the key labeled Ctrl while you press another key or a pointing
device button.

PF1 x A sequence such as PF1 x indicates that you must first press
and release the key labeled PF1 and then press and release
another key or a pointing device button.

In examples, a key name enclosed in a box indicates that
you press a key on the keyboard. (In text, a key name is not
enclosed in a box.)

Horizontal ellipsis points in examples indicate one of the
following possibilities:

= Additional optional arguments in a statement have been
omitted.

= The preceding item or items can be repeated one or more
times.

= Additional parameters, values, or other information can be
entered.
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[]

{}

bold text

italic text

UPPERCASE TEXT

Monospace t ext

numbers

Vertical ellipsis points indicate the omission of items from
a code example or command format; the items are omitted
because they are not important to the topic being discussed.

In command format descriptions, parentheses indicate that, if
you choose more than one option, you must enclose the choices
in parentheses.

In command format descriptions, brackets indicate optional
elements. You can choose one, none, or all of the options.
(Brackets are not optional, however, in the syntax of a directory
name in an OpenVMS file specification or in the syntax of a
substring specification in an assignment statement.)

In command format descriptions, braces indicate a required
choice of options; you must choose one of the options listed.

Bold text represents the introduction of a new term or the
name of an argument, an attribute, or a reason.

Italic text indicates important information, complete titles

of manuals, or variables. Variables include information that
varies in system output (Internal error number), in command
lines (/PRODUCER=name), and in command parameters in
text (where device-name contains up to five alphanumeric
characters).

Uppercase text indicates a command, the name of a routine,
the name of a file, or the abbreviation for a system privilege.

Monospace type indicates code examples and interactive screen
displays.

In the C programming language, monospace type in text
identifies the following elements: keywords, the names

of independently compiled external functions and files,
syntax summaries, and references to variables or identifiers
introduced in an example.

A hyphen at the end of a command format description,
command line, or code line indicates that the command or
statement continues on the following line.

All numbers in text are assumed to be decimal unless
otherwise noted. Nondecimal radixes—binary, octal, or
hexadecimal—are explicitly indicated.
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Introduction to Utility Routines

A set of utility routines performs a particular task or set of tasks. For example,
you can use the Print Symbiont Modification (PSM) routines to modify the print
symbiont and the EDT routines to invoke the EDT editor from a program.

Some of the tasks performed by utility routines can also be performed at the
Digital Command Language (DCL) level (for example, the DCL command EDIT
invokes the EVE editor). While DCL commands invoke utilities that let you
perform tasks at your terminal, you can perform some of these tasks at the
programming level through the use of the utility routines.

When using a set of utility routines that performs the same tasks as the related
utility, you should read the documentation for that utility; doing so will provide
additional information about the tasks the routines can perform as a set. The
following table lists utilities and their corresponding routines:

Utility or Editor

Utility Routines

Access control list editor

Backup application programming
interface (API)

Command Definition Utility
Common File Qualifier routines
Convert and Convert/Reclaim utilities
EDT editor

DEC Text Processing Utility
File Definition Language facility
LOGINOUT callouts

Librarian utility

Mail utility

National character set utility
Sort/Merge utility

ACL editor routine
Backup API routine

CLI routines
UTIL$CQUAL routines
CONVERT routines
EDT routines
DECTPU routines
FDL routines

LGI routines

LBR routines
MAIL routines
NCS routines

SOR routines

When a set of utility routines performs functions that you cannot perform

by invoking a utility, the functions provided by that set of routines is termed

a facility. The following facilities have no other user interface except the
programming interface provided by the utility routines described in this manual:
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Facility Utility Routines
Data Compression/Expansion facility DCX routines
Print Symbiont Modification facility PSM routines

Symbiont/Job Controller Interface facility SMB routines

Like all other system routines in the OpenVMS environment, the utility routines
described in this manual conform to the OpenVMS Calling Standard. Note that
for stylistic purposes, the calling syntax illustrated for routines documented

in this manual is consistent. However, you should consult your programming
language documentation to determine the appropriate syntax for calling these
routines.

Each chapter of this book documents one set of utility routines. Each chapter has
the following major components, documented as a major heading:

< An introduction to the set of utility routines. This component discusses the
utility routines as a group and explains how to use them.

= One or more programming examples that illustrate how the utility routines
are used.

= A series of descriptions of each utility routine in the set.

1-2 Introduction to Utility Routines
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Access Control List (ACL) Editor Routine

This chapter describes the access control list editor (ACL editor) routine,
ACLEDITS$EDIT. User-written applications can use this callable interface of the
ACL editor to manipulate access control lists (ACLS).

2.1 Introduction to the ACL Editor Routine

The ACL editor is a utility that lets you create and maintain access control lists.
Using ACLs, you can limit access to the following protected objects available to
system users:

= Devices

= Files

= Group global sections
= Logical name tables

= System global sections
= Capabilities (VAX only)
< Common event flag clusters
e Queues

= Resource domains

= Security classes

< Volumes

The ACL editor provides one callable interface that allows the application
program to define an object for editing.

Note that the application program should declare referenced constants and return
status symbols as external symbols; these symbols will be resolved upon linking
with the utility shareable image.

See the OpenVMS Programming Concepts Manual for fundamental conceptual
information on the creation, translation, and maintenance of access control
entries (ACEs).

2.2 Using the ACL Editor Routine: An Example
Example 2-1 shows a VAX BLISS program that calls the ACL editor routine.

Access Control List (ACL) Editor Routine ACL-1
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2.2 Using the ACL Editor Routine: An Example

Example 2-1 Calling the ACL Editor with a VAX BLISS Program

MODULE MAI N ( LANGUAGE (BLISS32), MAIN = STARTUP) =
BEG N

LI BRARY ' SYS$LI BRARY: LI B';

ROUTI NE STARTUP =

BEGI N

LOCAL

STATUS, ! Routine return status

[ TM.ST : BLOCKVECTOR [6, | TMBS I TEM BYTE];
I ACL editor itemlist

EXTERNAL LI TERAL
ACLEDI T$V_JOURNAL,
ACLEDI T$V_PROVPT_MODE,

ACLEDI T$C_OBJNAM
ACLEDI T$C_CBJTYP,
ACLEDI T$C_OPTI ONS;

EXTERNAL ROUTI NE
ACLEDI T$EDI T : ADDRESSI NG MODE ( GENERAL), ! Main routine

CLI $GET_VALUE, I Get qualifier value

CLI $PRESENT, I See if qualifier present
LI BSPUT_QUTPUT, I General output routine
STR$COPY_DX; I Copy string by descriptor

I Set up the itemlist to pass back to TPU so it can figure out what to do.
CH$FILL (0, 6*I TMBS | TEM | TM.ST);

| TMLST[ 0, | TMBWITMOOD] = ACLEDI T$C_OBINAM

| TMLST[0, | TMBWBUFSI Z] = %CHARCOUNT (' YOUR OBJECT NAME'):

| TMLST[ 0, | TMBL_BUFADR] = $DESCRI PTCR (' YOUR OBJECT NAME );

| TMLST[ 1, | TMBWITMCOD] = ACLEDI T$C CBITYP;

I TM.ST[1, | TMBWBUFSIZ] = 4;

| TM.ST[1, | TMBL_BUFADR| = UPLIT (ACL$C FILE);

| TM.ST[2, | TMBWITMOOD] = ACLEDI T$C_OPTI ONS;

| TMST[2, | TMBWBUFSI Z] = 4;

| TM.ST[2, | TMBL_BUFADR] = UPLIT (1 " ACLEDI T$V_PROVPT_MDE OR
1 A ACLEDI T$V_JOURNAL) ;

RETURN ACLEDI T$EDI T (I TM.ST);
END; ! End of routine STARTUP

END
ELUDOM

2.3 ACL Editor Routine

This section describes the ACL editor routine.

ACL-2 Access Control List (ACL) Editor Routine
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ACLEDITS$EDIT

ACLEDIT$EDIT—Edit Access Control List

Format

Returns

Argument

The ACLEDITS$EDIT routine creates and modifies an access control list (ACL)
associated with any protected object.

ACLEDIT$EDIT item_list

OpenVMS usage: cond_value

type: longword (unsigned)
access: write only
mechanism: by value

Longword condition value. Most utility routines return a condition value in RO.
Condition values that this routine can return are listed under Condition Values
Returned.

item_list

OpenVMS usage: item_list_3

type: longword (unsigned)
access: read only
mechanism: by descriptor

Item list used by the callable ACL editor. The item_list argument is the address
of one or more descriptors of arrays, routines, or longword bit masks that control
various aspects of the editing session.

Each entry in an item list is in the standard format shown in the following figure:

Item code Buffer length

Buffer address

Return length address

ZK-5012-GE
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ACLEDITS$EDIT

The following table provides a detailed description of each item list entry:

Item Identifier Description
ACLEDIT$C_OBJNAM Specifies the name of the object whose ACL is being edited.
ACLEDIT$C_OBJTYP A longword value that specifies the object type code for the type

or class of the object whose ACL is being edited. These type
codes are defined in $ACLDEF. The default object type is FILE

(ACL$C_FILE).

ACLEDIT$C_OPTIONS Represents a longword bit mask of the various options available
to control the editing session.

Flag

Function

ACLEDIT$V_JOURNAL

ACLEDIT$V_RECOVER

ACLEDIT$V_KEEP_
RECOVER

ACLEDIT$V_KEEP_
JOURNAL

ACLEDIT$V_PROMPT _
MODE

Indicates that the editing session is to
be journaled.

Indicates that the editing session is to
be recovered from an existing journal
file.

Indicates that the journal file used to
recover the editing session is not to be
deleted when the recovery is complete.

Indicates that the journal file used for
the editing session is not to be deleted
when the session ends.

Indicates that the session is to use
automatic text insertion (prompting)
to build new access control list entries
(ACEs).

ACLEDIT$C_BIT_TABLE Specifies a vector of 32 quadword string descriptors of strings that
define the names of the bits present in the access mask. (The first
descriptor defines the name of bit O; the last descriptor defines
the name of bit 31.) These descriptors are used in parsing or
formatting an ACE. The buffer address field of the item descriptor
contains the address of this vector.
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ACLEDITS$EDIT

Item Identifier Description

ACLEDIT$C_CLSNAM A string descriptor that points to the class name of the object
whose ACL is being modified. The following are valid class
names:

CAPABILITY
COMMON_EVENT_FLAG_CLUSTER
DEVICE

FILE
GROUP_GLOBAL_SECTION
LOGICAL_NAME_TABLE
QUEUE
RESOURCE_DOMAIN
SECURITY_CLASS
SYSTEM_GLOBAL_SECTION
VOLUME

If both OBJTYP and CLSNAM are omitted, the object is assumed
to belong to the FILE class.

TVAX specific.

Description

Use the ACLEDITS$EDIT routine to create and modify an ACL associated with

any security object.

Under normal circumstances, the application calls the ACL editor to modify an
object's ACL, and control is returned to the application when you finish or abort

the editing session.

If you also want to use a customized version of the ACL editor section file, the
logical name ACLEDTS$SECTION should be defined. See the OpenVMS System
Management Utilities Reference Manual for more information.

Condition Values Returned

SS$_NORMAL
RMS$_xxx

TPUS$_XxxX

Normal successful completion.

See the OpenVMS Record Management Services
Reference Manual for a description of OpenVMS
RMS status codes.

See Chapter 8 for a description of the TPU-
specific condition values that may be returned by
ACLEDITS$EDIT.
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Backup (BACKUP) Routine

This chapter describes the Backup application programming interface (API).
User-written applications can use the Backup API to perform BACKUP
operations.

3.1 Introduction to the Backup API

The Backup API allows application programs to save individual files or the
contents of entire disk volume sets. The Backup API also allows application
programs to get information about files or disk and tape volumes.

In general, the Backup API gives application programs access to (relevant)
BACKUP functions that are available to an interactive user via the DCL
command BACKUP. The application program calls routine BACKUP$START
with an argument that points to a variable-length array, which consists of
option structures to specify the required BACKUP operation. The call to
BACKUPS$START in combination with the option structures in the variable-
length array form the equivalent of a BACKUP command at DCL level.

Each relevant BACKUP qualifier is represented by an option structure or
combination of option structures. Each option structure consists of a longword
that contains the option structure identifier, followed by a value field of 1 to

7 longwords. Each option structure must be quadword-aligned within the
variable-length array. There are six option structure types:

Option Definition
bck_opt_struct_adr 32-bit address
bck_opt_struct_dsc Static string descriptor
bck_opt_struct_dsc64 Reserved for use by Compaq
bck_opt_struct_dt Date/Time quadword (ADT)
bck_opt_struct_flag Logical bit flags
bck_opt_struct_int 32-bit integer

The option structure types are defined in the language definition files. Table 3-1
lists the language definition files.

Backup (BACKUP) Routine BCK-1
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3.1 Introduction to the Backup API

Table 3-1 Backup API Language Definition Files

Media Format

(Save Set) Backup Utility Data
Language API Definitions Definitions Structures
BASIC BAPIDEF.BAS BACKDEF.BAS BACKSTRUC.BAS
BLISS BAPIDEF.R32 BACKDEF.R32 BACKSTRUC.R32
C BAPIDEFR.H BACKDEF.H BACKSTRUC.H
Fortran BAPIDEF.FOR BACKDEF.FOR BACKSTRUC.FOR
MACRO BAPIDEF.MAR BACKDEF.MAR BACKSTRUC.MAR

See the OpenVMS System Management Utilities Reference Manual: A-L for
detailed definitions of the DCL command BACKUP qualifiers. See the OpenVMS
System Manager’s Manual, Volume 1: Essentials for detailed information about
using BACKUP. You can also use the Help facility for more information about the
Backup command and its qualifiers.

3.2 Using the Backup API: An Example
Example 3-1 shows a VAX C program that calls the Backup API. This program

produces the same result as the following DCL command:

$ BACKUP [.WRK] *.* A BCK/ SAVE

Example 3-1 Calling the Backup API with a VAX C Program

#incl ude <stdio. h>

#include <stdlib. h>

#incl ude <ssdef.h>

#incl ude <descrip. h>

#incl ude "sys$exanpl es: bapi def . h"

typedef struct _buf_arg

bck_opt _struct _dsc argil;
bck _opt _struct _dsc arg2;
bck_opt _struct _flag arg3;
bck_opt _struct _flag arg4;
bck_opt _struct _flag arg5;

} buf _arg;
struct dsc$descriptor

i nput_dsc,

out put _dsc,

event _type_dsc;
buf _arg nyarg_buff;
unsi gned int status;

extern unsigned int backup$start(buf_arg
unsi gned int subtest(void *);

static char
static char

input_str[] ="[.wk]";
output _strJ] = "a. bck";

BCK-2 Backup (BACKUP) Routine
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3.2 Using the Backup API: An Example

Example 3-1 (Cont.) Calling the Backup API with a VAX C Program

mai n()

{

i nput _dsc. dsc$b_dt ype =
out put _dsc. dsc$b_dt ype = DSC$K_DTYPE_T;

i nput _dsc. dsc$b_cl ass =

out put _dsc. dsc$b_cl ass = DSC$K_CLASS_S;

i nput _dsc. dsc$w | ength = sizeof (i nput_str);
out put _dsc. dsc$w | ength = sizeof (output_str);

i nput _dsc. dsc$a_pointer = input_str;
out put _dsc. dsc$a_pointer = output_str;

nyarg_buff.
nyarg_buff.

nyarg_buf f.
nyarg_buff.

nyarg_buf f.
nyarg_buf f.

nyarg_buf f.
nyarg_buff.

nyarg_buff.
nyarg_buff.

argl.
argl.

arg2.
argz2.

arg3.
args.

arg4.
arg4.

args.
args.

status =

opt _dsc_type = BCK OPT_K | NPUT;
opt_dsc = input_dsc;

opt_dsc_type = BCK OPT_K QUTPUT;

opt _dsc = out put _dsc;

option_type = BCK OPT_K SAVE SET QUT;
opt _flag val ue = TRUE

option_type = BCK OPT_K OPERATI ON_TYPE;
opt _flag_value = BCK_OP_K SAVE ;

option_type = BCK OPT_K END OPT;
opt _flag_val ue = FALSE;

backup$start (&myarg_buff);

exit (status);

3.3 Backup API

This section describes the Backup API.
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BACKUPS$START

BACKUP$START—Call BACKUP Utility

Format

Returns

Argument

BACKUPS$START is the entry point through which applications invoke the
OpenVMS Backup utility.

BACKUPS$START argument-buffer

OpenVMS usage: COND_VALUE

type: longword (unsigned)
access: write only
mechanism: by value

Longword condition value. Condition values that this routine can return are
listed under Condition Values Returned.

argument-buffer
OpenVMS usage: user-defined array

type: longword (unsigned)
access: read only
mechanism: by reference

Arguments that specify the BACKUP operation to be performed. The
argument-buffer argument is the address of a variable-length array of one

or more Backup API option structures that define the attributes of the requested
BACKUP operation. The variable-length array is terminated by an option
structure of 16 bytes that contains all zeros. Table 3—-2 describes the option
structures.

Note

The length of the terminating option structure is 2 longwords (16 bytes).
The first longword identifies the option structure and has a value of 0. It
is recommended that the second longword contain a value of 0.

Table 3—-2 BACKUP Option Structure Types

Option Structure Description

BCK_OPT_K _END_OPT Flag that contains all zeros to denote the end of

argument-buffer. This option structure consists
of 2 longwords. The first longword, with a value
of 0, identifies the BCK_OPT_K_END_OPT
option structure. The second longword is ignored
by BACKUP. However it is recommended that the
second longword contain all zeros.

(continued on next page)
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Table 3-2 (Cont.) BACKUP Option Structure Types

Option Structure

Description

BCK_OPT_K_ALIAS

BCK_OPT_K_ASSIST

BCK_OPT_K_BACKUP

BCK_OPT_K_BEFORE_TYPE

Flag that specifies whether to maintain the
previous behavior of multiple processing of alias
and primary file entries.

Values are TRUE (default) or FALSE. (See the
BACKUP qualifier /ALIAS.)

Note: Use of BCK_OPT_K_ALIAS and BCK_
OPT_K_PHYSICAL in the same call results in a
fatal error.

Flag that specifies whether to allow operator
or user intervention if a request to mount a
magnetic tape fails during a BACKUP operation.

Values are TRUE (default) or FALSE.
(See the BACKUP qualifier /ASSIST.)
Flag that specifies whether to select files

according to the BACKUP date written in the
file header record.

Values are TRUE or FALSE. Use this
flag to set the corresponding logical bit
flag for BCK_OPT_K_BEFORE_TYPE and
BCK_OPT_K_SINCE_TYPE.

(See the BACKUP qualifiers /IBEFORE, /SINCE,
and /BACKUP.)

Logical bit flags that qualify the date specified
in the BCK_OPT_K_BEFORE_VALUE option
structure. Type can be one of the following:

BCK_OPTYP_BEFORE_K_BACKUP

Selects files last saved or copied by BACKUP
before the date specified. Also selects files
with no BACKUP date.

BCK_OPTYP_BEFORE_K_CREATED
Selects files created before the date specified.
BCK_OPTYP_BEFORE_K_EXPIRED

Selects files that have expired as of the date
specified.
BCK_OPTYP_BEFORE_K_MODIFIED

(Default) Selects files last modified before the
date specified.

BCK_OPTYP_BEFORE_K_SPECIFIED
Reserved for use by Compag.

(See the BACKUP qualifiers /BEFORE,
/BACKUP, /ICREATED, /EXPIRED, and
/MODIFIED.)

(continued on next page)

Backup (BACKUP) Routine BCK-5



Backup API
BACKUPS$START

Table 3-2 (Cont.) BACKUP Option Structure Types

Option Structure Description

BCK_OPT_K_BEFORE_VALUE Date-Time Quadword that specifies the date
qualified by BCK_OPT_K_BEFORE_TYPE. You
cannot use delta time.

(See the BACKUP qualifier /BEFORE.)

BCK_OPT_K_BLOCK Integer that specifies the block size in bytes for
data records in the BACKUP save set.
The default block size for magnetic tape is 8,192
bytes. The default block size for disk is 32,256
bytes.
(See the BACKUP qualifier /BLOCK_SIZE.)
BCK_OPT_K_CARTRIDGE_MEDIA_IN? 32-bit descriptor.
Note: Use of BCK_OPT_K_CARTRIDGE_
MEDIA_IN and BCK_OPT_K_CARTRIDGE_
NAME_IN or any of the BCK_OPT_K _
SCRATCH_* option structures in the same call
results in a fatal error.

BCK_OPT_K_CARTRIDGE_NAME_IN! 32-bit descriptor.
Note: Use of BCK_OPT_K_CARTRIDGE_
NAME_IN and BCK_OPT_K_CARTRIDGE_
MEDIA_IN or any of the BCK_OPT_K_
SCRATCH_* option structures in the same call
results in a fatal error.

BCK_OPT_K_CARTRIDGE_SIDE_IN! 32-bit descriptor.
Note: Use of BCK_OPT_K_CARTRIDGE_SIDE_
IN without BCK_OPT_K_CARTRIDGE_NAME_
IN in the same call results in a fatal error.
Note: Use of BCK_OPT_K_CARTRIDGE_SIDE_
IN with any of the BCK_OPT_K_SCRATCH_*
option structures in the same call results in a
fatal error.
BCK_OPT_K_CARTRIDGE_MEDIA_OUT? 32-bit descriptor.
Note: Use of BCK_OPT_K_CARTRIDGE_
MEDIA_OUT and BCK_OPT_K_CARTRIDGE_
NAME_OUT or any of the BCK_OPT_K_
SCRATCH_* option structures in the same call
results in a fatal error.

BCK_OPT_K_CARTRIDGE_NAME_OUT! 32-bit descriptor.
Note: Use of BCK_OPT_K_CARTRIDGE _
NAME_OUT and BCK_OPT_K_CARTRIDGE_
MEDIA_OUT or any of the BCK_OPT_K_
SCRATCH_* option structures in the same call
results in a fatal error.

1Reserved for use by Media Management Extension (MME) layered products.

(continued on next page)
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Table 3-2 (Cont.) BACKUP Option Structure Types

Option Structure

Description

BCK_OPT_K_CARTRIDGE_SIDE_OUT!

BCK_OPT_K_COMMAND
BCK_OPT_K_COMMENT

BCK_OPT_K_COMPARE

BCK_OPT_K_CONFIRM

BCK_OPT_K_CRC

BCK_OPT_K_CREATED

BCK_OPT_K_DCL_INTERFACE
BCK_OPT_K_DELETE

32-bit descriptor.

Note: Use of BCK_OPT_K_CARTRIDGE_
SIDE_OUT without BCK_OPT_K_CARTRIDGE_
NAME_OUT in the same call results in a fatal
error.

Note: Use of BCK_OPT_K_CARTRIDGE_SIDE_
OUT with any of the BCK_OPT_K_SCRATCH_*
option structures in the same call results in a
fatal error.

Reserved for use by Compag.

32-bit descriptor that specifies a comment string
to be placed in the output save set.

(See the BACKUP qualifier /COMMENT.)

Flag that specifies whether to compare the entity
specified by BCK_OPT_K_INPUT with the entity
specified by BCK_OPT_K_OUTPUT. Values are
TRUE and FALSE (default).

(See the BACKUP qualifier /COMPARE.)

Flag that specifies whether to prompt for
confirmation before processing each file.

Values are TRUE and FALSE (default).

(See the BACKUP qualifier /CONFIRM.)

Flag that specifies whether the software cyclic
redundancy check (CRC) is to be performed.
Values are TRUE (default) and FALSE.

(See the BACKUP qualifier /CRC.)

Flag that specifies whether to select files
according to the creation date written in the
file header record.

Values are TRUE or FALSE.

Use this flag to set the corresponding logical

bit flag for BCK_OPT_K_BEFORE_TYPE and
BCK_OPT_K_SINCE_TYPE.

(See the BACKUP qualifiers /IBEFORE, /SINCE,
and /CREATED.)

Reserved for use by Compag.

Flag that specifies whether a copy or backup
operation is to delete the input files from the
input volume when the operation is complete.
Values are TRUE and FALSE (default).

(See the BACKUP qualifier /IDELETE.)

1Reserved for use by Media Management Extension (MME) layered products.

(continued on next page)
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Table 3-2 (Cont.) BACKUP Option Structure Types

Option Structure

Description

BCK_OPT_K_DENSITY

BCK_OPT_K_DISMOUNT
BCK_OPT_K_DISPOSITION?

BCK_OPT_K_DRIVE_CLASS_IN?
BCK_OPT_K_DRIVE_CLASS_OUT!
BCK_OPT_K_ENCRYPT?2
BCK_OPT_K_ENCRYPT_USERALG?2
BCK_OPT_K_ENCRYPT_USERKEY?

BCK_OPT_K_ENCRYPT_KEY_VALUE?2

BCK_OPT_K_EVENT_CALLBACK

BCK_OPT_K_EXACT_ORDER

Integer that specifies the recording density of the
output magnetic tape in bits per inch (bits/in).
The density specified must be supported by the
magnetic tape hardware. The default density is
the current density on the output tape drive. (See
the BACKUP qualifier /IDENSITY.)

Note: Use of BCK_OPT_K_DENSITY and BCK_
OPT_K_MEDIA_FORMAT in the same call
results in a fatal error.

Reserved for use by Compag.

Logical bit flags. Values are the following:

BCK_OPTYP_DISP_K_KEEP
BCK_OPTYP_DISP_K_RELEASE

32-bit descriptor.

32-bit descriptor.

Flag.

32-bit descriptor.

32-bit descriptor.

Note: Use of BCK_OPT_K_ENCRYPT_
USERKEY and BCK_OPT_K_ENCRYPT_KEY_
VALUE in the same call results in a fatal error.
32-bit descriptor.

Note: Use of BCK_OPT_K_ENCRYPT_KEY_

VALUE and BCK_OPT_K_ENCRYPT_USERKEY
in the same call results in a fatal error.

Address of a routine in the calling application

to be called to process BACKUP events. See the
Description section for detailed information about
event callbacks.

Flag that specifies whether a BACKUP operation
is to accept an exact order of tape volume labels,
preserve an existing volume label, and prevent
previous volumes of a multivolume save operation
from being overwritten.

Values are TRUE (default) and FALSE.

(See the BACKUP qualifier [EXACT_ORDER.)

1Reserved for use by Media Management Extension (MME) layered products.
2Reserved for future use by a security utility or layered product.
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Table 3-2 (Cont.) BACKUP Option Structure Types

Option Structure

Description

BCK_OPT_K_EXCLUDE

BCK_OPT_K_EXPIRED

BCK_OPT_K_FAST

BCK_OPT_K_FILE_CALLBACK
BCK_OPT_K_FILEMERGE
BCK_OPT_K_FULL

BCK_OPT_K_GROUP

BCK_OPT_K_HANDLE

32-bit descriptor that specifies the name of

an input file to be excluded from the current
BACKUP save or copy operation. Wildcards

are permitted. Each file specification, whether
wildcarded or not, requires its own BCK_OPT _
K_EXCLUDE option structure (lists are not
supported).

(See the BACKUP qualifier [EXCLUDE.)

Flag that specifies whether to select files
according to the expiration date written in the file
header record.

Values are TRUE or FALSE.

Use this flag to set the corresponding logical

bit flag for BCK_OPT_K_BEFORE_TYPE and
BCK_OPT_K_SINCE_TYPE.

(See the BACKUP qualifiers /IBEFORE, /SINCE,
and /EXPIRED.)

Flag that specifies whether to reduce processing
time by performing a fast file scan of the input
specifier.

Values are TRUE and FALSE (default).

(See the BACKUP qualifier /[FAST.)

Reserved for use by Compag.

Reserved for use by Compag.

Flag that specifies whether to display information
produced by a BCK_OPT_K_LIST value of TRUE
in a format similar to that produced by the DCL
command DIRECTORY/FULL.

Values are TRUE and FALSE (default).

(See the BACKUP qualifiers /LIST and /FULL.)
Integer that specifies the number of backup
blocks or backup buffers BACKUP places in each
redundancy group.

The default is 10 blocks.

(See the BACKUP qualifier /GROUP_SIZE.)

Reserved for use by Compag.

(continued on next page)
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Table 3-2 (Cont.) BACKUP Option Structure Types

Option Structure

Description

BCK_OPT_K_IGNORE_TYPES

BCK_OPT_K_IMAGE

BCK_OPT_K_INCREMENTAL

BCK_OPT_K_INITIALIZE

BCK_OPT_K_INPUT

BCK-10 Backup (BACKUP) Routine

Logical bit flags that override tape labeling
checks or restrictions placed on files. Values are
one of the following:
BCK_OPTYP_IGNORE_K_ACCESS
Processes files on a tape that is protected by
a volume accessibility character, or a tape

created by HSC Backup. Applies to all tapes
in the save set.

BCK _OPTYP_IGNORE_K _INTERLOCK
Processes files otherwise inaccessible because
of file access conflicts.

BCK_OPTYP_IGNORE_K LABELS

Ignores the contents of the volume header
record. You cannot use this flag if the
BCK_OPTYP_K_EXACT_ORDER option
structure flag value is TRUE.

BCK_OPTYP_IGNORE_K_NOBACKUP
Processes both the file header and

the contents of files marked with the
NOBACKUP option.

(See the BACKUP qualifier /IGNORE.)

Flag that directs that an entire volume or volume
set be processed.

Values are TRUE and FALSE (default).

(See the BACKUP qualifier /IMAGE.)

Flag that specifies whether to restore an
incremental save set.

Values are TRUE and FALSE (default).

(See the BACKUP qualifier INCREMENTAL..)
Flag that specifies whether to initialize an entire

output volume, thereby making its previous
contents inaccessible.

Values are TRUE and FALSE (default, except for
image restore and copy operations).

(See the BACKUP qualifier /INITIALIZE.)

32-bit descriptor that specifies a single input-
specifier. You can use wildcards. You must use a
separate BCK_OPT_K_INPUT option structure
for each specification.

(See the BACKUP Format description.)

(continued on next page)



Backup API
BACKUPS$START

Table 3-2 (Cont.) BACKUP Option Structure Types

Option Structure

Description

BCK_OPT_K_INTERCHANGE

BCK_OPT_K_JOURNAL

BCK_OPT_K_JOURNAL_FILE

BCK_OPT_K_LABEL

BCK_OPT_K_LIST

BCK_OPT_K_LIST_FILE

BCK_OPT_K_LOG

Flag that specifies whether to process files in a
manner suitable for data interchange.

Values are TRUE and FALSE (default).

(See the BACKUP qualifier INTERCHANGE.)
Flag that specifies whether a BACKUP journal
file is to be processed. You can specify a journal
file name other than BACKUP.BJL (the default)
with the BCK_OPT_K_JOURNAL_FILE option
structure.

Values are TRUE and FALSE (default).

(See the BACKUP qualifier /JJOURNAL..)

32-bit descriptor that specifies the name of a
BACKUP journal file to be processed.

(See the BACKUP qualifier /JJOURNAL.)

32-bit descriptor that specifies the volume label
to be written. To specify more than one label,
use additional BCK_OPT_K_LABEL option
structures.

(See the BACKUP qualifier /LABEL.)

Note: Use of BCK_OPT_K_LABEL with any

BCK _OPT_K_SCRATCH_* option structure in
the same call results in a fatal error.

Flag that specifies whether to process a
BACKUP list file. You can specify a list output
destination other than TTY: (the default) with the
BCK_OPT_K_LIST_FILE option structure.

Values are TRUE and FALSE (default).
(See the BACKUP qualifier /LIST.)

32-bit descriptor that specifies the name of a file
of a BACKUP journal file to be processed.

(See the BACKUP qualifier /LIST.)

Flag that specifies whether to display the file
specification of each file processed. The display is
to SYS$OUTPUT.

Values are TRUE and FALSE (default).
(See the BACKUP qualifier /LOG.)

(continued on next page)
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Table 3-2 (Cont.) BACKUP Option Structure Types

Option Structure

Description

BCK_OPT_K_MEDIA_FORMAT

BCK_OPT_K_MODIFIED

BCK_OPT_K_NEW_VERSION

BCK_OPT_K_OPERATION_TYPE

BCK-12 Backup (BACKUP) Routine

Logical bit flags that specify whether data
records are automatically compacted and
blocked together. The tape drive must support
compaction.

Values are one of the following:

BCK_OPTYP_MEDIA_K_COMPACTION
BCK_OPTYP_MEDIA_K_NO_COMPACTION
(default)

(See the BACKUP qualifier MEDIA_FORMAT.)

Note: Use of BCK_OPT_K_MEDIA_ FORMAT
and BCK_OPT_K_DENSITY in the same call
results in a fatal error.

Flag that specifies whether to select files
according to the modification date written in
the file header record.

Values are TRUE and FALSE.

Use this flag to set the corresponding logical
bit flag for BCK_OPT_K_BEFORE_TYPE and
BCK_OPT_K_SINCE_TYPE.

(See the BACKUP qualifiers /BEFORE, /SINCE,
and /MODIFIED.)

Flag that specifies whether to create a new
version of a file if a file with an identical file
specification already exists at the location to
which the file is being copied or restored.

Values are TRUE and FALSE (default).

Because this qualifier causes version numbers to
change, using it with the BCK_OPT_K_VERIFY
flag set to TRUE can cause unpredictable results.
Compaq recommends that you not use these two
options in combination.

(See the BACKUP qualifier /NEW_VERSION.)
Logical bit flags that specify the type of BACKUP
operation to be performed.

Values are one of the following:

BCK_OP_K_SAVE (default)
BCK_OP_K_RESTORE
BCK_OP_K_COPY
BCK_OPT_K_LIST
BCK_OPT_K_COMPARE

(continued on next page)
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Table 3-2 (Cont.) BACKUP Option Structure Types

Option Structure

Description

BCK_OPT_K_OUTPUT

BCK_OPT_K_OVERLAY

BCK_OPT_K_OWNER_IN_VALUE

BCK_OPT_K_OWNER_OUT_TYPE

32-bit descriptor that specifies the name of a
single output-specifier. You can use wildcards.
Each file specification requires a separate
BCK_OPT_K_OUTPUT option structure. Lists
are not supported.

(See BACKUP Format description.)

Flag that specifies whether to overlay (at the
same physical location) an existing file with a file
specification identical to that of the file that is
being copied or restored.
Values are TRUE and FALSE (default).
(See the BACKUP qualifier /OVERLAY.)
Integer that specifies the user identification code
(UIC) of the files to be processed by a BACKUP
input operation. The default is the UIC of the
current process. If you do not include this option
structure, BACKUP processes all files specified
by BCK_OPT_K_INPUT.
(See the BACKUP qualifier /BY_OWNER.)
Logical bit flags to specify the user identification
code (UIC) of restored files.
Values are one of the following:
BCK_OPTYP_OWN_OUT_K_DEFAULT
Sets the owner UIC to the UIC of the current
process (default unless BCK_OPT_K_IMAGE
or BCK_OPT_K_INCREMENTAL is TRUE).
BCK_OPTYP_OWN_OUT_K_ORIGINAL
Retains the owner UIC of the file being
restored (default if BCK_OPT_K_IMAGE or
BCK_OPT_K_INCREMENTAL is TRUE).
BCK_OPTYP_OWN_OUT_K_PARENT
Sets the owner UIC to the owner UIC of the
directory to which the file is being written.
The current process must have the SYSPRV
user privilege, or be the owner of the output
volume, or must have the parent UIC.

(See the BACKUP qualifier /BY_OWNER.)

(continued on next page)
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Table 3-2 (Cont.) BACKUP Option Structure Types

Option Structure

Description

BCK_OPT_K_OWNER_OUT_VALUE

BCK_OPT_K_PHYSICAL

BCK_OPT_K_PROTECTION

BCK_OPT_K_RECORD

BCK-14 Backup (BACKUP) Routine

Integer that redefines the UIC of the files written
by a BACKUP restore or copy operation, or
specifies the UIC of an output save set.

If BCK_OPT_K_OUTPUT specifies a save set,
the default is the UIC of the current process. To
specify the UIC of a Files-11 save set, the current
process must have the SYSPRV user privilege, or
must have the UIC specified.

If BCK_OPT_K_OUTPUT specifies files, the UIC
of the output files is set to the UIC specified. To
specify the UIC, the UIC must be that of the
current process, or must have the SYSPRV user
privilege, or the current process must be the
owner of the output device.

(See the BACKUP qualifier /BY_OWNER.)

Flag that specifies that a BACKUP operation is
to ignore any file structure on the input volume
and instead process the volume in terms of logical
blocks.

Values are TRUE and FALSE (default). Note
that output operations on a save set must be
performed with the same physical option as that
used to create the save set. (See the BACKUP
qualifier /PHYSICAL.)

Note: Use of BCK_OPT_K_ PHYSICAL and
BCK_OPT_K_UNSHELVE or BCK_OPT_K_
ALIAS in the same call results in a fatal error.

Logical bit flags that specify file protection. Bits 0
to 15 of the option structure value field are in the
format of the RMS field XAB$W_PRO. See the
OpenVMS Record Management Services Reference
Manual for information about the format of this
field.

(Also see BACKUP utility qualifier
/PROTECTION.)

Flag that specifies whether to record the current
date and time in the BACKUP date field in each
file header once a file is successfully saved or
copied.

Values are TRUE and FALSE (default).

(See the BACKUP qualifier /RECORD.)

(continued on next page)
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Table 3-2 (Cont.) BACKUP Option Structure Types

Option Structure

Description

BCK_OPT_K_RELEASE_TAPE

BCK_OPT_K_REPLACE

BCK_OPT_K_REWIND
BCK_OPT_K_REWIND_IN

BCK_OPT_K_REWIND_OUT

BCK_OPT_K_SAVE_SET_IN

BCK_OPT_K_SAVE_SET_OUT

Flag that specifies whether to dismount and
unload a tape after a BACKUP save operation
has either reached the end of the tape or has
written and verified the save set.

Values are TRUE and FALSE (default).

(See the BACKUP qualifier /RELEASE_TAPE.)
Flag that specifies whether to replace (at a
different physical location), with an identical
version number, an existing file with a file
specification identical to that of the file that
is being copied or restored.

Values are TRUE and FALSE (default).

(See the BACKUP qualifier /REPLACE.)

Flag. Reserved for use by Compagq.

Flag that specifies whether the input device is
a tape drive, and that it is to be rewound to the
beginning-of-tape marker before beginning the
BACKUP operation.

Values are TRUE and FALSE (default).

(See the BACKUP qualifier /REWIND.)

Flag that specifies whether the output device is
a tape drive, and that it is to be rewound to the
beginning-of-tape marker and initialized before
beginning the BACKUP operation.

Values are TRUE and FALSE (default).

(See the BACKUP qualifier /REWIND.)

Note: Use of BCK_OPT_K_REWIND_OUT with
any BCK_OPT_K_SCRATCH_* option structure
in the same call results in a fatal error.

Flag that indicates whether the input specifier is
a BACKUP save-set file.

Values are TRUE and FALSE (default; indicates
that the input specifier refers to a Files-11 file).
(See the BACKUP qualifier /SAVE_SET.)

Flag that indicates whether the output specifier
specifies a BACKUP save-set file.

Values are TRUE and FALSE (default; indicates
that the output specifier refers to a Files-11 file).
(See the BACKUP qualifier /SAVE_SET.)

(continued on next page)
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Table 3-2 (Cont.) BACKUP Option Structure Types

Option Structure Description

BCK_OPT_K_SCRATCH_ASGN _TYPE 1 Logical bit flags.
Note: Use of BCK_OPT_K_SCRATCH_ASGN_
TYPE with BCK_OPT_K_LABEL, BCK_OPT_
K_REWIND_OUT, any of the BCK_OPT_K_
CARTRIDGE_* option structures, or any other
BCK_OPT_K_SCRATCH_* option structure in
the same call results in a fatal error.

BCK_OPT_K_SCRATCH_COLLECTION 1 32-bit descriptor.
Note: Use of BCK_OPT_K_SCRATCH_
COLLECTION with BCK_OPT_K_LABEL, BCK_
OPT_K_REWIND_OUT, any of the BCK_OPT_K_
CARTRIDGE_* option structures, or any other
BCK_OPT_K_SCRATCH_* option structure in
the same call results in a fatal error.

BCK_OPT_K_SCRATCH_LOCATION 1 32-bit descriptor.
Note: Use of BCK_OPT_K_SCRATCH_
LOCATION with BCK_OPT_K_LABEL, BCK_
OPT_K_REWIND_OUT, any of the BCK_OPT_K_
CARTRIDGE_* option structures, or any other
BCK_OPT_K_SCRATCH_* option structure in
the same call results in a fatal error.

BCK_OPT_K_SCRATCH_MEDIA_NAME 1 32-bit descriptor.
Note: Use of BCK_OPT_K_SCRATCH_MEDIA_
NAME with BCK_OPT_K_LABEL, BCK_OPT_
K_REWIND_OUT, any of the BCK_OPT_K_
CARTRIDGE_* option structures, or any other
BCK _OPT_K_SCRATCH_* option structure in
the same call results in a fatal error.

BCK _OPT K SELECT 32-bit descriptor that references the file
specification of a file or files from the input save
set to be processed by the current BACKUP save
or copy operation. Wildcards are permitted. Each
file specification, whether wildcards are used
or not, requires its own BCK_OPT_K SELECT
option structure (lists are not supported).

(See the BACKUP qualifier /SELECT.)

1Reserved for use by Media Management Extension (MME) layered products.

(continued on next page)
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Table 3-2 (Cont.) BACKUP Option Structure Types

Option Structure

Description

BCK_OPT_K_SINCE_TYPE

BCK_OPT_K_SINCE_VALUE

BCK_OPT_K_STORAGE_MANAGEMENT !
BCK_OPT_K_TAPE_EXPIRATION

BCK_OPT_K_TRUNCATE

Logical bit flags that qualify the date specified
in the BCK_OPT_K_SINCE_VALUE option
structure.

Type can be one of the following:
BCK_OPTYP_SINCE_K_BACKUP
Selects files last saved or copied by BACKUP
on or after the date specified. Also selects
files with no BACKUP date.
BCK_OPTYP_SINCE_K_CREATED
Selects files created on or after the date
specified.
BCK_OPTYP_SINCE_K_EXPIRED
Selects files that have expired since the date
specified.
BCK_OPTYP_SINCE_K_MODIFIED
Selects files last modified on or after the date
specified (default).
BCK_OPTYP_SINCE_K_SPECIFIED
Reserved for use by Compag.

(See the BACKUP qualifiers /SINCE, /IBACKUP,
/CREATED, /EXPIRED, and /MODIFIED.)
Date-Time Quadword that specifies the date
qualified by BCK_OPTYP_K_SINCE_TYPE. You
cannot use delta time.

(See the BACKUP qualifier /SINCE.)

32-bit descriptor.

ADT (Date-Time) that specifies when the tape
expires.

(See the BACKUP qualifier /TAPE_
EXPIRATION.)

Flag that specifies whether a copy or restore
operation truncates a sequential output file at the
end-of-file (EOF) when creating it.

Values are TRUE and FALSE (default; the size of
the output file is determined by the allocation of
the input file).

(See the BACKUP qualifier  TRUNCATE.)

IReserved for use by Media Management Extension (MME) layered products.

(continued on next page)
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Table 3-2 (Cont.) BACKUP Option Structure Types

Option Structure Description

BCK_OPT_K_UNSHELVE Flag that is reserved for use with file-shelving

layered products.
Values are TRUE and FALSE.
Note: Use of BCK_OPT_K_UNSHELVE and

BCK_OPT_K_PHYSICAL in the same call results
in a fatal error.

BCK_OPT_K_ VALIDATE_PARAMETERS Reserved for use by Compag.
BCK_OPT_K_VERIFY Flag that specifies whether the contents of the

output specifier be compared with the contents of
the input specifier after a save, restore, or copy
operation has been completed.

Values are TRUE and FALSE (default).

(See the BACKUP qualifier /VERIFY.)

BCK_OPT_K_VOLUME Integer that specifies the specific disk volume in a

disk volume set to be processed (valid only when
BCK_OPT_K_IMAGE is TRUE).

(See the BACKUP qualifier /VOLUME.)

Description

Application programs call the Backup API to invoke the OpenVMS Backup utility
via a call to the BACKUPS$START routine. There is only one parameter, the
address of an argument buffer that contains a number of option structures that
together define the operation requested of the Backup utility. Most of these option
structures are equivalent, singly or in combination, to the qualifiers available
when invoking the BACKUP utility with the DCL command BACKUP; the call
to the API is analogous to a user entering an interactive command to the Backup
utility.

The call to BACKUPS$START is synchronous; that is, it does not return until the
operation is complete or is terminated by a fatal error. In the case of a fatal error,
the call is aborted.

BACKUP Event Callbacks

An application can request that the BACKUP API notify the application whenever
specific events occur. The application can specify different callback routines to
handle different types of BACKUP events, or one routine to handle all events. To
do so, the application registers the callback routine by including option structure
BCK_OPTYP_K_EVENT _CALLBACK in the call to BACKUP$START. This
option structure specifies an event type (or all events) and the address of a
routine to be called when the event occurs. The application must include one
such option structure for each requested event type. To specify all events, use
BCK_EVENT_K_ALL. Table 34 lists the specific event types and identifiers.

A callback routine:

= Is called with one argument; a pointer to a bckEvent data structure that
contains information to enable the application to process the event
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< Returns an unsigned integer status value (of any valid OpenVMS message) in
RO to enable the API to perform proper logging of the event

Note

The API does not currently process the return status of the callback
routine. However, Compagq strongly recommends that the callback routine
provide the appropriate status in RO when returning control to the API.

The bckEvent structure contains information about the type of event, and also
contains a descriptor of a data structure that contains information to be used to
process the event. The bckEvent structure may point to a bckControl structure
that specifies control aspects of an event that may require user or operator action.

Table 3-3 describes the format of the bckEvent data structure. Table 3-6
describes the format of the bckControl data structure.

Table 3-3 bckEvent Format

Data Type Element Name

Description

struct dsc$descriptor
unsigned int
unsigned int
unsigned int
unsigned int

bckevt r_event_buffer
bckevt | _event type
bckevt_|_event_subtype
bckevt_g_event_ctx [2]
bckevt | _event_handle

Pointer to event data

Event type

Event subtype (if any)
Reserved for use by Compaq
Reserved for use by Compaq

Table 3—4 describes the values returned in the bckEvent data structure.

Table 3-4 Event Callback Buffer Formats

Type/Subtype Format Value Returned
BCK _EVENT_K CONTROL bckControl See Table 3-5.
BCK_EVENT_K_ERROR_MSG

(no subtype) bckMsgVect Message vector (use $SPUTMSG to

BCK_EVENT_K_JOURNAL_OPEN

(no subtype) dsc$descriptor

BCK_EVENT_K_JOURNAL_CLOSE

(no subtype) dsc$descriptor

BCK_EVENT_K_JOURNAL_WRITE

(no subtype) 512-byte block

output message to user).

String descriptor (name of file to
create).

String descriptor (name of file to
close).

File descriptor of journal buffer
(condensed journal records, refer to
the BJLDEF structure definition in
the BAPIDEF files).

(continued on next page)
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Table 3—4 (Cont.) Event Callback Buffer Formats

Type/Subtype Format Value Returned
BCK_EVENT_K LIST CLOSE
(no subtype) Array of 2 LIST_TOTFILE: Total files listed.
longwords LIST_TOTSIZE: Total blocks listed.

BCK_EVENT_K_LIST_OPEN

TRUE dsc$descriptor

FALSE dsc$descriptor
BCK_EVENT_K_LIST WRITE

BRH$K_SUMMARY BSRBLK

BRH$K _VOLUME BSRBLK

BRH$K_PHYSVOL PVABLK

BRH$K _FILE FARBLK

BCK_EVENT_K_LISTJOUR_WRITE

TRUE bckLisJourblk

FALSE dsc$descriptor

BCK_EVENT_K_LOG

BACKUP$ AECREATED dsc$descriptor
BACKUP$ _COMPARED dsc$descriptor
BACKUP$_COPIED dsc$descriptor
BACKUP$_CREATED dsc$descriptor
BACKUP$_CREDIR dsc$descriptor
BACKUP$ HEADCOPIED dsc$descriptor
BACKUPS$_INCDELETE dsc$descriptor
BACKUP$_NEWSAVSET dsc$descriptor

BCK_EVENT_K_OP_PHASE
BACKUP$_STARTVERIFY Condition Value

BCK-20 Backup (BACKUP) Routine

Note: The application should close
the list file.

File specification of list file to open
(TRUE =1, indicates /FULL listing).

(FALSE = 0).

List BACKUP save set - save set
summary record.

List BACKUP save set - volume
summary record.

List BACKUP save set - physical
volume record.

List BACKUP save set - file record.

Subtype is a condition value that
indicates the type of action that
occurred for the specified file/item.
Obtain message text with the
S$GETMSG system service.

Journal file listing information (TRUE
= 1, indicates a change of volume or
save set).

Journal file listing of file/item
specification string (descriptor)
(FALSE = 0).

String descriptor (file logging).
String descriptor (file logging).
String descriptor (file logging).
String descriptor (file logging).
String descriptor (file logging).
String descriptor (file logging).
String descriptor (file logging).
String descriptor (file logging).

Start of verify operation (obtain
message text with $GETMSG).

(continued on next page)
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Type/Subtype Format

Value Returned

BACKUP$ STARTDELETE Condition Value
BACKUP$_STARTRECORD Condition Value

BCK_EVENT_K_SAVESET_CLOSE

(no subtype) RMS FOB
BCK_EVENT_K_SAVESET_OPEN
(no subtype) RMS FOB

BCK_EVENT_K_SAVESET READ

(no subtype) BACKUP Buffer
Control Block
(BCBBLK)
BCK_EVENT_K_SAVESET_WRITE
(no subtype) BACKUP Buffer
Control Block
(BCBBLK)

BCK_EVENT_K_STATISTICS
(no subtype) bckMsgVect

BCK_EVENT_K_USER_MSG
(no subtype) bckMsgVect

Start of delete operation (obtain
message text with $GETMSG).

Start of record operation (obtain
message text with $GETMSG).

A BACKUP save set must be closed.

A BACKUP save set must be opened
or created.

A BACKUP save set block/buffer has
been read from the input save set.

A BACKUP save set block/buffer is
ready to be written to the output save
set.

Statistics message; one of the
following message condition values
(use $SPUTMSG to output message to
user):

BACKUP$_STAT_PHYSICAL
BACKUP$_STAT_SAVCOP_ACT
BACKUP$_STAT_INACTIVE
BACKUP$_STAT_COMPARE
BACKUP$_STAT _RESTORE

Message vector (use SPUTMSG to
output message to user).
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Table 3-5 describes the control event subtypes of the BCK_EVENT_K CONTROL
event callback. Table 3—6 describes the format of the bckControl data structure.

Table 3-5 Control Event Subtypes

Format

Subtype Field

Description

BCKEVTST_K_CONFIRM_EVENT

Confirmation is required for compare or copy
operation.

bckCntrl_I_event
bckCntrl_I_function
bckCntrl_a_outmsgvect

bckCntrl_v_response_required
bckCntrl_r_response_buffer

BCKCNTRL_K_CONFIRM_EVENT
Backup operation type (integer value)

Confirmation message (bckMsgVect,
BACKUP$ CNTRL_CONFCOMP or
BACKUP$ _CNTRL_CONFCOPY)

TRUE (response is required)
dsc$descriptor (“Yes/No" string descriptor)

BCKEVTST_K_ASSIST_EVENT

Operator or user assistance is required to
determine continuation/actions.

bckCntrl_I_event

bckCntrl_I_function
bckCntrl_a_outmsgvect
bckCntrl_v_response_required

bckCntrl_r_response_buffer

BCKCNTRL_K_USER_ASSIST_EVENT or
BCKCNTRL_K_OPER_ASSIST _EVENT

Backup operation type (integer value)
bckMsgVect (assist and other messages)

TRUE or FALSE (TRUE = 1, if response is
required)
dsc$descriptor (response string descriptor)

BCKCNTRL_K_RESTART_EVENT

BACKUP operation restart is initiated.

bckCntrl_I_event
bckCntrl_I_function
bckCntrl_a_outmsgvect
bckCntrl_v_response_required
bckCntrl_r_response_buffer

BCKCNTRL_K RESTART_EVENT

Backup operation type (integer value)
bckMsgVect (operation restart message vector)
FALSE (= 0, no response is required)
dsc$descriptor (“Yes/No" string descriptor)
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Control events are described by the Control event subtype, via the bckevt |
event_subtype field in the bckEvent structure. Table 3—6 describes the format of
the bckControl data structure.

Table 3-6 bckControl Format

Data Type

Element Name

Description

unsigned int
unsigned int
bckMsgVect

union {
unsigned int
struct {
unsigned

unsigned
}
}
struct dsc$descriptor

unsigned int
unsigned int

bckCntrl_I_event
bckCntrl_I_function
*bckCntrl_a_outmsgvect

bckCntrl_I_ctlflags
bckCntrl_v_response_required
01

bckCntrl_ v fill 5: 7
bckCntrl_r_response_buffer

bckCntrl_I_response_status
bckCntrl_I_control_options

Control event type.
Backup operation type.
Output messages and
parameters.

Flags.

Response required = 1.

Filler.

Descriptor for buffer to which
response text is to be written.

Reserved for use by Compag.
Reserved for use by Compag.

Error Messages

Where possible, the Backup APl emulates the behavior of the interactive
BACKUP utility if you pass a call that contains conflicting qualifiers by:

1. Making a best guess as to your intentions

2. Ignoring the least likely of the conflicting qualifiers

3. Issuing a message that warns of the conflicting qualifiers
4. Processing the BACKUP request

See the OpenVMS System Management Utilities Reference Manual: A-L for a
table of valid combinations of BACKUP qualifiers.

Condition Values Returned

SS$ NORMAL

BACKUP$ BADOPTDSC
BACKUP$ BADOPTTYP
BACKUP$ BADOPTVAL
BACKUP$ BADOPTVALQ
BACKUP$_DUPOPT

Normal successful completion.

Invalid callable interface option descriptor.
Invalid callable interface option type.
Invalid callable interface option value.
Invalid callable interface option value.

Previously specified callable interface option type
invalid.

Callable interface required parameter not
specified or invalid.

BACKUP$_NOAPIARGS

Any condition value returned by the OpenVMS Backup utility.
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Example

The following C example program demonstrates calling the Backup API to
perform the following DCL commands:

$ BACKUP/ LOG VER! FY/ CRC/ ALI AS API TESTL I N:*.*; * -
_$ API TEST1_OUT: A BCK/ SAVE_SET

$ BACKUP/ LOG VER! FY/ CRC/ ALI AS API TESTL_OUT: A. BCK/ SAVE_SET -
_$ API TEST2_OUT: *. *: *

#incl ude <stdio. h>

#include <stdlib. h>

#incl ude <ssdef. h>

#incl ude <descrip. h>

#incl ude "sys$exanpl es: bapi def . h"

/*

** Define a fixed size (sinple) structure for specifying the
** BACKUP operati on.

*|

typedef struct _buf _arg

bck_opt _struct _flag argl
bck _opt struct flag arg2
bck_opt _struct_flag arg3
bck _opt _struct flag arg4
bck_opt _struct_dsc arg5

bck_opt _struct_dsc arg6

bck_opt _struct _flag arg7
bck _opt struct flag arg8
bck_opt _struct_adr arg9

bck_opt struct_adr argl0
bck _opt _struct_adr argll
bck _opt _struct flag argl2
bck_opt _struct _flag argl3

} buf _arg

struct dsc$descriptor
i nput_dsc
out put _dsc
event type dsc
buf _arg nyarg_buf f
unsigned int status

extern unsigned int backup$start(buf_arg *nyarg_buff)
unsi gned int subtest(bckEvent *param

static char input_str[] = "API TESTL_IN "
static char output_stri[] " APl TEST1_QUT: a. bck";
static char output_str2[] " APl TEST2_QUT: "

mai n()
myarg_buff.argl.option_type = BCK OPT_K ALIAS
myarg_buff.argl.opt _flag value = TRUE

nyarg_buff.arg2. option_type = BCK OPT_K VERIFY;
myarg_buff.arg2.opt_flag_value = TRUE

myarg_buff.arg3. option_type = BCK OPT_K CRC,
myarg_buff.arg3.opt_flag value = TRUE
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nyarg_buff.
nyarg_buf f.

nyarg_buff.
nyarg_buf f.
nyarg_buff.
nyarg_buff.
nyarg_buff.

nyarg_buf f.
nyarg_buff.
nyarg_buff.
nyarg_buff.
nyarg_buf f.

nyarg_buff.
nyarg_buf f.

nyarg_buff.
nyarg_buff.

nyarg_buff.
nyarg_buff.
nyarg_buff.
nyarg_buff.

/*

arg4.
arg4.

ar gs.
args.
args.
args.
args.

ar gé.
ar gb.
ar g6.
ar gb.
ar g6.

arg7.
arg7.

arg8.
args.

arg9.
argo.
arg9.
argo.

option_type = BCK OPT_K LOG
opt _flag value = TRUE

opt _dsc_type = BCK_OPT_K_| NPUT;

opt _dsc. dsc$b_dt ype = DSC$K_DTYPE_T;

opt _dsc. dsc$b_cl ass = DSC$K CLASS S;

opt _dsc. dsc$w | ength = S|zeof(| nput_str) -
opt _dsc. dsc$a_poi nter = input_str;

opt_dsc_type = BCK OPT_K QUTPUT;
opt _dsc. dsc$b_dt ype = DSC$K DTYPE_T;
opt _dsc. dsc$b_cl ass = DSC$K_CLASS_S;

opt _dsc. dsc$w|ength = S|zeof(out put_stri) -

opt _dsc. dsc$a_pointer = output_stri;

option_type = BCK OPT_K SAVE SET_QUT;
opt_flag value = TRUE

option_type = BCK OPT_K_OPERATI ON_TYPE;
opt_flag value = BCK OP_K SAVE ;

opt _adr _type = BCK OPT_K_EVENT_CALLBACK;
opt _adr_attributes = BCK EVENT_K LOG
opt _adr _val ue[ 0] int *)subtest;

opt _adr _val ue[ 1]

o—

Backup API
BACKUPS$START

1,

1;

** Specify that this application will handle user-visible nmessages.
** (The operation phase, and user/file-logging nessages.)

*|

nyarg_buff.
nyarg_buff.
nyarg_buff.
nyarg_buff.

nyarg_buf f.
nyarg_buff.
nyarg_buff.
nyarg_buff.

/*

argl0.
arg10.
argl0.
argl0.

argll.
argll.
argll.
argll.

opt _adr _type = BCK OPT_K EVENT_CALLBACK;
opt _adr _attributes = BCK_EVENT_K_OP_PHASE;

opt _adr_value[0] = (int *)subtest;
opt _adr _val ue[1] = 0;
opt _adr _type = BCK OP

T_K_EVENT_CALLBACK;
opt_adr _attribute B
opt _adr _val ue[ 0]
opt _adr _val ue[ 1]

n *)subt est ;

1 IIUJ

o ||

CK_EVENT_K_USER MSG

** Indicate the end of options that specify the BACKUP operation
** to be perforned.

*|

nyarg_buf f.argl2. option_type = BCK OPT_K END OPT;
nyarg_buff.argl2.opt flag val ue = FALSE;

/*
** Not es:

** An extra option structure (# 13) was allocated for testing.

**

**  The DCL command anal ogous to the fol | owi ng BACKUP APl cal |
** js illustrated bel ow

* %

** "$ BACKUP/ LOG VERI FY/ CRC/ ALI AS API TEST1_I N * *;* -"
** " § APITEST1_CUT: a. bck/ SAVE_SET "

*|

status = backup$start (&myarg_buff);

|
{
}

| *

exit (status);

if (! (status & 1))

[* EXIT if the first part of the test failed. */

**  Now use the resultant saveset to performa restore operation.

*|
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/*

** Change the input string to specify the saveset, ("output strl").
¥

nyarg_buff.arg5. opt _dsc. dsc$w | ength = sizeof (output_strl) - 1;
nyar g_buff. arg5. opt _dsc. dsc$a_poi nter = output_strl;

/*

** Change the output string to specify the output device/directory).
¥

nyarg_buff. arg6. opt _dsc. dsc$w | ength = sizeof (output_str2) - 1;
nyarg_buff. arg6. opt _dsc. dsc$a_pointer = output_str2;

/*

** Change the option to denote it is now an input saveset,

** (not an output saveset).

¥

myarg_buff.arg7.option_type = BCK_OPT_K SAVE SET IN

/*

** Change the option to specify a restore operation,

** (not a save operation).

¥

myarg_buff.arg8.opt flag value = BCK OP_K RESTORE;

/*

** The DCL command anal ogous to the followi ng BACKUP APl call
** js illustrated bel ow.

* %

*% "$ BACKUP/ LOG VERI FY/ CRC/ ALI AS API TEST1_OUT: a. hck/ SAVE_SET -
*% "¢ API TEST2_OUT: *. *: *"
%

status = backup$start (&ryarg_buff);
exit (status);

}

unsi gned int subtest(bckEvent *param

printf("\n BACKUP APl Event Type = %l \n", param >bckevt | event type);
printf(" Subtype = %l\ n", param >bckevt _| _event _subtype);

i f (param >bckevt | event type == BCK EVENT K LOG
printf(" BACKUP APl LOG Event item\n %*s\n",

par am >bckevt r_event buffer.dsc$w | ength,
param >bckevt r_event buffer.dsc$a_pointer);

}
i f (param >bckevt | _event type == BCK_EVENT_K OP_PHASE)
printf(" BACKUP APl Operation Phase Event\n %*s\n",

param >bckevt r_event buffer. dsc$w | ength,
param >bckevt r_event buffer.dsc$a_pointer);

fflush(stdout);
return (1);
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Command Language Interface (CLI) Routines

The command language interface (CLI) routines process command strings

using information from a command table. A command table contains command
definitions that describe the allowable formats for commands. To create or modify
a command table, you must write a command definition file and then process this
file with the Command Definition Utility (the SET COMMAND command). For
information about how to use the Command Definition Utility, see the OpenVMS
Command Definition, Librarian, and Message Utilities Manual.

4.1 Introduction to CLI Routines
The CLI routines include the following:
e CLI$DCL_PARSE
e CLI$DISPATCH
e CLI$GET_VALUE
e CLI$SPRESENT

When you use the Command Definition Utility to add a new command to your

process command table or to the DCL command table, use the CLISPRESENT

and CLI$SGET_VALUE routines in the program invoked by the new command.

These routines retrieve information about the command string that invokes the
program.

When you use the Command Definition Utility to create an object module
containing a command table and you link this module with a program, you must
use all four CLI routines. First, use CLI$DCL_PARSE and CLI$DISPATCH

to parse command strings and invoke routines. Then, use CLISPRESENT and
CLI$GET_VALUE within the routines that execute each command.

Note that the application program should declare referenced constants and return
status symbols as external symbols; these symbols are resolved upon linking with
a utility shareable image.

A CLI must be present in order to use the CLI routines. If your application can
be run from a detached process, the application should first verify that a CLI
exists. For information about how to verify that a CLI exists for a process, see
the description of the $GETJPI system service in the OpenVMS System Services
Reference Manual.

Note

Do not use the CLI routines to obtain values from foreign commands.
Using a foreign command to activate an image (instead of the SET
COMMAND command) disrupts the building of the DCL parse tables.
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4.2 Using the CLI Routines: An Example

Example 4-1 contains a command definition file (SUBCOMMANDS.CLD) and a
Fortran program (INCOME.FOR). INCOME.FOR uses the command definitions
in SUBCOMMANDS.CLD to process commands. To execute the example, enter
the following commands:

$ SET COMWAND SUBCOVMANDS/ OBJECT=SUBCOMVANDS
$ FORTRAN | NCOVE

$ LINK | NCOME, SUBCOVMANDS

$ RUN | NCOMVE

INCOME.FOR accepts a command string and parses it using CLISDCL_PARSE.
If the command string is valid, the program uses CLI$SDISPATCH to execute the
command. Each routine uses CLISPRESENT and CLI$GET_VALUE to obtain
information about the command string.

Example 4-1 Using the CLI Routines to Retrieve Information About Command
Lines in a Fortran Program

khkkkkkkkhkkkkhhkrhkhkhhrhdhhhhrhdhhkhkhdrhkhkhhrhkhkrsk

SUBCOMVANDS. CLD

IR RS S SRS R SRS E S SRS SRR SR SRR EEE RS EEEEEEEEEEEEEEEEEESE]

MODULE | NCOVE_SUBCOMMVANDS

DEFI NE VERB ENTER
ROUTI NE ENTER

DEFI NE VERB FI X
ROUTI NE FI X
QUALI FI ER HOUSE_NUMBERS, VALUE (LI ST)

DEFI NE VERB REPCRT
ROUTI NE REPCRT
QUALI FI ER QUTPUT, VALUE (TYPE = $FILE,
DEFAULT = "I NCOVE. RPT")

DEFAULT

IR E RS SRS S SRS S S SRS S SRS RS R RS SRR SR EEEEEEEEEEEEEEEEEE]
| NCOME. FOR

(IR E RS SRS S SRS S S S S SRS SRS RS SRR EEEEEEEEEEEEEEEEEEEEEESEE]
PROGRAM | NCOVE
| NTEGER STATUS,
2 CLI $DCL_PARSE,
2 CLI $DI SPATCH

I NCLUDE * ( $RVBDEF)’

| NCLUDE ' ( $STSDEF)

EXTERNAL | NCOVE_SUBCOMVANDS,
2 LI B§GET_| NPUT

(continued on next page)
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Example 4-1 (Cont.) Using the CLI Routines to Retrieve Information About
Command Lines in a Fortran Program

I Wite explanatory text

STATUS = LI B$PUT_QUTPUT

2 (' Subcommands: ENTER - FI X - REPORT')

| F (. NOT. STATUS) CALL LIB$SI GNAL (%/AL ( STATUS))
STATUS = LI BSPUT_OUTPUT

2 ("Press Ctrl/Z to exit')

I'F (. NOT. STATUS) CALL LIB$SI GNAL (%/AL (STATUS))
I Get first subcommand

STATUS = CLI $DCL_PARSE (%/AL (0),

2 | NCOVE_SUBCOWANDS, ! CLD nodul e

2 LI BSGET_| NPUT, I Parameter routine
2 LI B$GET_| NPUT, I Conmand routine

2 "INCOVE> ') ! Command pronpt

I Doit until user presses Ctrl/Z

DO VH LE ( STATUS . NE. RMB$_EOF)

I'1f no error on dcl _parse

| F (STATUS) THEN

I Dispatch depending on subconmrand

STATUS = CLI $DI SPATCH ()

IF (.NOT. STATUS) CALL LIB$SI GNAL (%/AL (STATUS))
I Do not signal warning again

ELSE IF (IBI'TS (STATUS, 0, 3) .NE. STS$K WARNING) THEN
CALL LIB$SI GNAL (%/AL ( STATUS))

END I F

I Get another subcomand

STATUS = CLI $DCL_PARSE (WAL (0),

2 | NCOVE_SUBCOWANDS, ! CLD nodul e

2 LI BEGET_| NPUT, ! Paraneter routine
2 LI BSGET_| NPUT, ! Command routine
2 "INCOVE> ') ! Conmand pronpt
END DO

END

| NTEGER FUNCTI ON ENTER ()
| NCLUDE '’ ( $SSDEF)’

TYPE *, ' ENTER i nvoked’
ENTER = SS$_NORVAL

END

| NTEGER FUNCTION FI X ()

| NTEGER STATUS,

2 CLI $PRESENT,

2 CLI $CET_VALUE

CHARACTER* 15 HOUSE_NUMBER

| NTEGER* 2 HN_SI ZE

| NCLUDE ' ( $SSDEF)

EXTERNAL CLI$_ABSENT

TYPE *, 'FI X invoked’

I If user types /house_nunbers=(n,...)

| F (CLI $PRESENT (' HOUSE_NUMBERS')) THEN
I Get first value for /house_nunbers
STATUS = CLI $GET_VALUE (' HOUSE_NUMBERS',
2 HOUSE_NUMBER
2 HN_SI ZE)

(continued on next page)
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Example 4-1 (Cont.) Using the CLI Routines to Retrieve Information About
Command Lines in a Fortran Program

I Do it until the list is depleted
DO WHI LE ( STATUS)

TYPE *, ' House number = ', HOUSE_NUMBER (1: HN Sl ZE)
STATUS = CLI $GET_VALUE (' HOUSE_NUMBERS

2 HOUSE_NUMBER,

2 HN_SI ZE)

END DO

I Make sure termnation status was correct
| F (STATUS .NE. 9%.CC (CLI$ ABSENT)) THEN
CALL LIB$SI GNAL (%/AL (STATUS))

END | F

END | F

FI X = SS$_NORMAL

END

| NTEGER FUNCTI ON REPORT ()

| NTEGER STATUS,

2 CLI $GET_VALUE

CHARACTER* 255 FI LENAMVE

| NTEGER* 2 FN_SI ZE

| NCLUDE ' ( $SSDEF)

TYPE *, "REPORT entered

I Get value for /output

STATUS = CLI $GET_VALUE (' QUTPUT",

2 FI LENAME,

2 FN_SI ZE)

I'F (.NOT. STATUS) CALL LIB$SI GNAL (%/AL ( STATUS))
TYPE *, 'Qutput file: ', FILENAME (1:FN_SI ZE)
REPORT = SS$_NORMAL

END

4.3 CLI Routines

This section describes the individual CLI routines.
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CLI$DCL_PARSE—Parse DCL Command String

Format

Returns

Arguments

The CLI$DCL_PARSE routine supplies a command string to DCL for parsing.
DCL separates the command string into its individual elements according to the
syntax specified in the command table.

CLI$DCL_PARSE [command_string] ,table [,param_routine] [,prompt_routine]
[,prompt_string]

OpenVMS usage: cond_value

type: longword (unsigned)
access: write only
mechanism: by value

Longword condition value. Most utility routines return a condition value in RO.
Condition values that this routine can return are listed under Condition Values
Returned.

command_string
OpenVMS usage: char_string

type: character string
access: read only
mechanism: by descriptor—fixed length

Character string containing the command to be parsed. The command_string
argument is the address of a descriptor specifying the command string to be
parsed. If the command string includes a comment (delimited by an exclamation
mark), DCL ignores the comment.

If the command string contains a hyphen to indicate that the string is being
continued, DCL uses the routine specified in the prompt_routine argument to
obtain the rest of the string. The command string is limited to 256 characters.
However, if the string is continued with a hyphen, CLI$SDCL_PARSE can prompt
for additional input until the total number of characters is 1024.

If you specify the command_string argument as zero and specify a prompt
routine, then DCL prompts for the entire command string. However, if you
specify the command_string argument as zero and also specify the prompt_
routine argument as zero, DCL restores the parse state of the command string
that originally invoked the image.

CLI$DCL_PARSE does not perform DCL-style symbol substitution on the
command string.

table

OpenVMS usage: address
type: address
access: read only
mechanism: by value

Command Language Interface (CLI) Routines CLI-5



Command Language (CLI) Routines
CLI$DCL_PARSE

Address of the compiled command tables to be used for command parsing. The
command tables are compiled separately by the Command Definition Utility
using the DCL command SET COMMAND/OBJECT and are then linked with
your program. A global symbol is defined by the Command Definition Utility that
provides the address of the tables. The global symbol’'s name is taken from the
module name given on the MODULE statement in the command definition file, or
from the file name if no MODULE statement is present.

param_routine
OpenVMS usage: procedure

type: procedure value
access: read only
mechanism: by reference

Name of a routine to obtain a required parameter not supplied in the command
text. The param_routine argument is the address of a routine containing a
required parameter that was not specified in the command_string argument.

To specify the parameter routine, use the address of LIBSGET_INPUT or the
address of a routine of your own that has the same three-argument calling
format as LIB$SGET_INPUT. See the description of LIB$GET_INPUT in the
OpenVMS RTL Library (LIB$) Manual for information about the calling format.
If LIB$SGET_INPUT returns error status, CLI$DCL_PARSE propagates the error
status outward or signals RMS$_EOF in the cases listed in the Description
section.

You can obtain the prompt string for a required parameter from the command
table specified in the table argument.

prompt_routine
OpenVMS usage: procedure

type: procedure value
access: read only
mechanism: by reference

Name of a routine to obtain all or part of the text of a command. The prompt_
routine argument is the address of a routine to obtain the text or the remaining
text of the command depending on the command_string argument. If you
specify a zero in the command_string argument, DCL uses this routine to
obtain an entire command line. DCL uses this routine to obtain a continued
command line if the command string (obtained from the command_string
argument) contains a hyphen to indicate that the string is being continued.

To specify the prompt routine, use the address of LIB$SGET_INPUT or the
address of a routine of your own that has the same three-argument calling format
as LIB$SGET_INPUT. See the description of LIB$GET_INPUT in the OpenVMS
RTL Library (LIB$) Manual for information about the calling format.

If LIB$GET_INPUT returns error status, CLISDCL_PARSE propagates the error
status outward or signals RMS$_EOF in the cases listed in the Description
section.

prompt_string
OpenVMS usage: char_string

type: character string
access: read only
mechanism: by descriptor
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Character string containing a prompt. The prompt_string argument is the
address of a string descriptor pointing to the prompt string to be passed as the
second argument to the prompt_routine argument.

If DCL is using the prompt routine to obtain a continuation line, DCL inserts
an underscore character before the first character of the prompt string to create
the continuation prompt. If DCL is using the prompt routine to obtain an entire
command line (that is, a zero was specified as the command_string argument),
DCL uses the prompt string exactly as specified.

The prompt string is limited to 32 characters. The string COMMAND?> is the
default prompt string.

Description

The CLI$DCL_PARSE routine supplies a command string to DCL for parsing.
DCL parses the command string according to the syntax in the command table
specified in the table argument.

The CLI$DCL_PARSE routine can prompt for required parameters if you specify
a parameter routine in the routine call. In addition, the CLI$DCL_PARSE
routine can prompt for entire or continued command lines if you supply the
address of a prompt routine.

If you do not specify a command string to parse and the user enters a null
string in response to the DCL prompt for a command string, CLI$SDCL_PARSE
immediately terminates and returns the status CLI$_NOCOMD.

If DCL prompts for a required parameter and the user presses Ctrl/Z, CLI$SDCL _
PARSE immediately terminates and returns the status CLI$ NOCOMD,
regardless of whether you specify or do not specify a command string to parse. If
DCL prompts for a parameter that is not required and the user presses Ctrl/Z,
CLI$SDCL_PARSE returns the status CLI$ NORMAL.

Whenever CLI$DCL_PARSE encounters an error, it both signals and returns the
error.

Condition Values Returned

CLI$_INVREQTYP Calling process did not have a CLI to perform
this function, or the CLI did not support the
request.

CLI$_IVVERB Invalid or missing verb.

CLI$_NOCOMD Routine terminated. You entered a null string in

response to a prompt from the prompt_routine
argument, causing the CLI$DCL_PARSE routine
to terminate.

CLI$_NORMAL Normal successful completion.

RMS$ _EOF Routine terminated. You pressed Ctrl/Z in
response to a prompt, causing the CLI$DCL _
PARSE routine to terminate.
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CLI$DISPATCH

CLI$DISPATCH—Dispatch to Action Routine

The CLI$SDISPATCH routine invokes the subroutine associated with the verb
most recently parsed by a CLISDCL_PARSE routine call.

Format
CLI$DISPATCH [userarg]
Returns
OpenVMS usage: cond_value
type: longword (unsigned)
access: write only
mechanism: by value
Longword condition value. Most utility routines return a condition value in RO.
The condition value that this routine can return is listed under Condition Values
Returned.
Argument
userarg
OpenVMS usage: longword_unsigned
type: longword (unsigned)
access: read only
mechanism: by value
Data to be passed to the action routine. The userarg argument is a longword
that contains the data to be passed to the action routine. This data can be used
in any way you want.
Description

The CLI$DISPATCH routine invokes the subroutine associated with the verb
most recently parsed by a CLISDCL_PARSE routine call. If the routine is
successfully invoked, the return status is the status returned by the action
routine. Otherwise, a status of CLI$_INVROUT is returned.

Condition Values Returned

CLI$_INVREQTYP Calling process did not have a CLI to perform
this function or the CLI did not support the
request.

CLI$_INVROUT CLI$DISPATCH unable to invoke the routine.

An invalid routine is specified in the command
table, or no routine is specified.
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CLI$SGET_VALUE—Get Value of Entity in Command String

The CLISGET_VALUE routine retrieves a value associated with a specified
qualifier, parameter, keyword, or keyword path from the parsed command string.

Format
CLI$SGET_VALUE entity_desc ,retdesc [,retlength]
Returns
OpenVMS usage: cond_value
type: longword (unsigned)
access: write only
mechanism: by value
Longword condition value. Most utility routines return a condition value in RO.
Condition values that this routine can return are listed under Condition Values
Returned.
Arguments
entity_desc
OpenVMS usage: char_string
type: character string
access: read only
mechanism: by descriptor

Character string containing the label (or name if no label is defined) of the entity.
The entity_desc argument is the address of a string descriptor that points to an
entity that may appear on a command line. The entity_desc argument can be
expressed as one of the following:

= A parameter, qualifier, keyword name, or label
= A keyword path

The entity_desc argument can contain qualifiers, parameters, keyword names,
or labels that were assigned with the LABEL clause in the command definition
file. If you used the LABEL clause to assign a label to an entity, you must specify
the label in the entity_desc argument. Otherwise, use the name of the entity.

Use a keyword path to reference keywords used as values of parameters,
qualifiers, or other keywords. A keyword path contains a list of entity names

or labels separated by periods. If the LABEL clause was used to assign a label to
an entity, you must specify the label in the keyword path. Otherwise, you must
use the name of the entity.

The following command string illustrates a situation where keyword paths

are needed to uniquely identify keywords. In this command string, you can

use the same keywords with more than one qualifier. (This is defined in the
command definition file by having two qualifiers refer to the same DEFINE TYPE
statement.)

$ NEWCOMMVAND/ QUAL1=( START=5, END=10) / QUAL2=( START=2, END=5)
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The keyword path QUAL1.START identifies the START keyword when it is
used with QUALZ; the keyword path QUALZ2.START identifies the keyword
START when it is used with QUAL2. Because the name START is an ambiguous
reference if used alone, the keywords QUAL1 and QUAL2 are needed to resolve
the ambiguity.

You can omit keywords from the beginning of a keyword path if they are not
needed to unambiguously resolve a keyword reference. A keyword path can be no
more than eight names long.

If you use an ambiguous keyword reference, DCL resolves the reference by
checking, in the following order:

1. The parameters in your command definition file, in the order they are listed
2. The qualifiers in your command definition file, in the order they are listed

3. The keyword paths for each parameter, in the order the parameters are listed
4. The keyword paths for each qualifier, in the order the qualifiers are listed

DCL uses the first occurrence of the entity as the keyword path. Note that DCL
does not issue an error message if you provide an ambiguous keyword. However,
because the keyword search order may change in future releases of OpenVMS,
you should never use ambiguous keyword references.

If the entity_desc argument does not exist in the command table, CLISGET _
VALUE signals a syntax error (by means of the signaling mechanism described in
the OpenVMS Programming Concepts Manual).

retdesc

OpenVMS usage: char_string
type: character string
access: write only
mechanism: by descriptor

Character string containing the value retrieved by CLISGET _VALUE. The
retdesc argument is the address of a string descriptor pointing to the buffer to
receive the string value retrieved by CLI$SGET_VALUE. The string is returned
using the STR$COPY_DX Run-Time Library routine.

If there are errors in the specification of the return descriptor or in copying the
results using that descriptor, the STR$COPY_DX routine will signal the errors.
For a list of these errors, see the OpenVMS RTL String Manipulation (STR$)

Manual.

retlength

OpenVMS usage: word_unsigned
type: word (unsigned)
access: write only
mechanism: by reference

Word containing the number of characters DCL returns to retdesc. The
retlength argument is the address of the word containing the length of the
retrieved value.
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The CLISGET_VALUE routine retrieves a value associated with a specified
qualifier, parameter, keyword, or keyword path from the parsed command string.

Note

Only use the CLI$GET_VALUE routine to retrieve values from parsed
command strings (through DCL or CLI$DCL_PARSE). When you use

a foreign command to activate an image, the DCL parsing process is
interrupted. As a result, CLISGET_VALUE returns either values from
the previously parsed command string or a status of CLI$ ABSENT if it
is the first command string parsed.

You can use the following label names with CLI$SGET_VALUE to retrieve special

strings:
$VERB

$SLINE

Describes the verb in the command string (the first four letters of the
spelling as defined in the command table, instead of the string that
was actually typed).

Describes the entire command string as stored internally by DCL.
In the internal representation of the command string, multiple
spaces and tabs are removed, alphabetic characters are converted
to uppercase, and comments are stripped. Integers are converted

to decimal. If dates and times are specified in the command string,
DCL fills in any defaulted fields. Also, if date-time strings (such as
YESTERDAY) are used, DCL substitutes the corresponding absolute
time value.

To obtain the values for a list of entities, call CLISGET_VALUE repeatedly until
all values have been returned. After each CLI$SGET_ VALUE call, the returned
condition value indicates whether there are more values to be obtained. Call
CLISGET_VALUE until you receive a condition value of CLI$_ABSENT.

When you are using CLISGET_VALUE to obtain a list of qualifier or keyword
values, get all values in the list before starting to parse the next entity.

Condition Values Returned

SS$_NORMAL Returned value terminated by a blank or an

end-of-line. This shows that the value is the last,
or only, value in the list.

CLI$_ABSENT No value returned. The value is not present, or

the last value in the list was already returned.

CLI$_COMMA Returned value terminated by a comma. This

shows there are additional values in the list.

CLI$_CONCAT Returned value concatenated to the next value

with a plus sign. This shows there are additional
values in the list.

CLI$_INVREQTYP Calling process did not have a CLI to perform

this function or the CLI did not support the
request.
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CLI$SPRESENT—Determine Presence of Entity in Command String

Format

Returns

Argument

The CLISPRESENT routine examines the parsed command string to determine
whether the entity referred to by the entity _desc argument is present.

CLI$SPRESENT entity_desc

OpenVMS usage: cond_value

type: longword (unsigned)
access: write only
mechanism: by value

Longword condition value. Most utility routines return a condition value in RO.
Condition values that this routine can return are listed under Conditon Values
Returned.

entity_desc

OpenVMS usage: char_string
type: character string
access: read only
mechanism: by descriptor

Character string containing the label (or name if no label is defined) of the entity.
The entity_desc argument is the address of a string descriptor that points to an
entity that may appear on a command line. An entity can be expressed as one of
the following:

= A parameter, qualifier, or keyword name or label
= A keyword path

A keyword path is used to reference keywords that are accepted by parameters,
qualifiers, or other keywords. A keyword path contains a list of entity names
separated by periods. See the description of the entity_desc argument in the
CLI$SGET_VALUE routine for more information about specifying keyword paths
as arguments for CLI routines.

The entity_desc argument can contain parameter, qualifier, or keyword names,
or can contain labels that were assigned with the LABEL clause in the command
definition file. If the LABEL clause was used to assign a label to a qualifier,
parameter, or keyword, you must specify the label in the entity_desc argument.
Otherwise, you must use the actual name of the qualifier, parameter, or keyword.

If the entity_desc argument does not exist in the command table,
CLI$SPRESENT signals a syntax error (by means of the signaling mechanism
described in the OpenVMS Programming Concepts Manual).
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The CLISPRESENT routine examines the parsed command string to determine
whether the entity referred to by the entity_desc argument is present.

When CLISPRESENT tests whether a qualifier is present, the condition value
indicates whether the qualifier is used globally or locally. You can use a global
qualifier anywhere in the command line; you use a local qualifier only after

a parameter. A global qualifier is defined in the command definition file with
PLACEMENT=GLOBAL,; a local qualifier is defined with PLACEMENT=LOCAL.

When you test for the presence of a global qualifier, CLISPRESENT determines
if the qualifier is present anywhere in the command string. If the qualifier

is present in its positive form, CLISPRESENT returns CLI$_PRESENT,; if

the qualifier is present in its negative form, CLISPRESENT returns CLI$_
NEGATED.

You can test for the presence of a local qualifier when you are parsing parameters
that can be followed by qualifiers. After you call CLISGET_VALUE to fetch the
parameter value, call CLISPRESENT to determine whether the local qualifier

is present. If the local qualifier is present in its positive form, CLISPRESENT
returns CLI$_LOCPRES; if the local qualifier is present in its negative form,
CLISPRESENT returns CLI$_LOCNEG.

A positional qualifier affects the entire command line if it appears after the verb
but before the first parameter. A positional qualifier affects a single parameter
if it appears after a parameter. A positional qualifier is defined in the command
definition file with the PLACEMENT=POSITIONAL clause.

To determine whether a positional qualifier is used globally, call CLISPRESENT
to test for the qualifier before you call CLISGET_VALUE to fetch any parameter
values. If the positional qualifier is used globally, CLISPRESENT returns either
CLI$_PRESENT or CLI$_NEGATED.

To determine whether a positional qualifier is used locally, call CLISPRESENT
immediately after a parameter value has been fetched by CLI$SGET_VALUE. The
most recent CLISGET_VALUE call to fetch a parameter defines the context for a
gualifier search. Therefore, CLISPRESENT tests whether a positional qualifier
was specified after the parameter that was fetched by the most recent CLISGET _
VALUE call. If the positional qualifier is used locally, CLISPRESENT returns
either CLI$_LOCPRES or CLI$_LOCNEG.

Condition Values Returned

CLI$_ABSENT Specified entity not present, and it is not present
by default.

CLI$_DEFAULTED Specified entity not present, but it is present by
default.

CLI$_INVREQTYP Calling process did not have a CLI to perform
this function, or the CLI did not support the
request.

CLI$_LOCNEG Specified qualifier present in negated form (with

/INO) and used as a local qualifier.
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CLI$_LOCPRES
CLI$_NEGATED

CLI$_PRESENT

CLI-14 Command Language Interface (CLI) Routines

Specified qualifier present and used as a local
qualifier.

Specified qualifier present in negated form (with
/NO) and used as a global qualifier.

Specified entity present in the command string.
This status is returned for all entities except
local qualifiers and positional qualifiers that are
used locally.



5

Common File Qualifier Routines

This chapter describes the common file qualifier (UTIL$CQUAL) routines. The
UTILSCQUAL routines allow you to parse the command line for qualifiers
related to certain file attributes, and to match files you are processing against the
selected criteria retrieved from the command line.

5.1 Introduction to the Common File Qualifier Routines

The common file qualifier routines begin with the characters UTILSCQUAL.
Your program calls these routines using the OpenVMS Calling Standard. When
you call a UTIL$CQUAL routine, you must provide all the required arguments.
Upon completion, the routine returns its completion status as a condition value.
Section 5.3 provides detailed descriptions of the routines.

The following table lists the common file qualifier routines.

Table 5-1 UTIL$CQUAL Routines

Routine Name Description

UTIL$CQUAL_FILE_PARSE Parses the command line for the file qualifiers
listed in Table 5-2, and obtains associated values.
Returns a context value that is used when calling
the matching and ending routines.

UTIL$CQUAL_FILE_MATCH Compares the routine file input to the command line
data obtained from the parse routine call.
UTIL$CQUAL_FILE_END Deletes all virtual memory allocated during the

command line parse routine call.

UTIL$CQUAL_CONFIRM_ACT Prompts a user for a response from
SYS$COMMAND.

5.2 Using the Common File Qualifier Routines
Follow these steps to use the common file qualifier routines:

1. Call UTIL$CQUAL_FILE_PARSE to parse the command line for the common
file qualifiers. (See Table 5-2 for a list of the qualifiers.)

2. Call UTIL$CQUAL_FILE_MATCH for each checked file. UTIL$CQUAL_
FILE_MATCH returns an indication that the file is, or is not, to be processed.

3. Call UTIL$SCQUAL_FILE_END to release the virtual memory held by the
common file qualifier package.

You may optionally call UTILSCQUAL_CONFIRM_ACT to ask for user
confirmation without calling the other common qualifier routines.
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5.2.1 Calling UTILSCQUAL_FILE_PARSE

When you call UTILSCQUAL_FILE_PARSE, specify the qualifiers listed in
Table 5-2 that you want to parse by setting bits in a flags longword and passing
the longword address as the first parameter.

Table 5-2 UTIL$CQUAL_FILE_PARSE Command Line Qualifiers

Qualifier Description

BEFORE= Selects a file before the specified time.

CONFIRM Prompts the user for confirmation.

SINCE= Selects a file on or after the specified time.
MODIFIED Specifies that the file’s revision time (time of last

modification) is used for comparison with the time
specified in either the /BEFORE or /SINCE qualifier.

CREATED (default) Specifies that the file’'s creation time is used for
comparison with the time specified in either the
/BEFORE or /SINCE qualifier.

BACKUP Specifies that the file's most recent backup time is used
for comparison with the time specified in either the
/BEFORE or /SINCE qualifier.

EXPIRED Specifies that the file's expiration date is used for
comparison with the time specified in either the
/BEFORE or /SINCE qualifier.

BY OWNER= Selects a file based on the file owner’s user identification
code. The default is the UIC of the current process.

EXCLUDE= Selects a file only if it does not match the specification
or list of specifications given with this qualifier.

The following segment from a sample C program shows the flags longword set to
search for the common file qualifiers supported by this package:

input_flags = UTIL$M CQF_CONFI RM | UTI L$M OQF EXCLUDE |
UTI LSM_CQF_BEFORE | UTI L$M_OQF_SI NCE
UTI L$M_CQF_CREATED | UTI L$M CQF_MODI FI ED |
UTI LSM_CQF_EXPI RED | UTI L$M OQF_BACKUP |
UTI LSM_CQF_BYOARER,

Optionally, you can provide the flags longword address for UTILSCQUAL_FILE_
PARSE to return an indication of what common file qualifiers were present on
the command line. For example, if /CONFIRM is enabled and was found on the
command line, the application can determine if confirmation prompts need to be
built. The following is an example call in C:

status = UTILSCQUAL_FI LE_PARSE (& nput _fl ags,
&cont ext,
&out put _flags);

The context variable contains the address of the common file qualifier value
which is used in other common file qualifier routine calls.
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5.2.1.1 Specifying Times
The times specified with the /SINCE= and /BEFORE= qualifiers must be in
either absolute or combination time format. When DCL gathers these times from
the command line, it converts truncated time values, combination time values,
and keywords (such as BOOT, LOGIN, TODAY, TOMORROW, or YESTERDAY)
into absolute time format. Files are selected based on the times entered on
the command line, and are compared to the time of the file’s backup date,
creation date (default), expiration date, or last modification date as indicated
by the modifier qualifiers /BACKUP, /CREATED, /EXPIRED, and /MODIFIED
respectively.

For complete information on specifying time values, see the OpenVMS User’s
Manual or the topic DCL_TIPS Date_Time in online help.

5.2.1.2 Specifying Exclude Pattern Strings
Pattern strings are used to exclude specific files from being processed. The
pattern strings may contain a combination of a directory specification, filename,
filetype, and version number. Node names and device names are not permitted.
Relative directory specifications are allowed (such as [.subdirectory] or [-]),
but relative version numbers have no meaning as a pattern string component.
UTILSCQUAL_FILE_PARSE assumes relative version numbers are a wildcard,
and matches all versions. An FID or DID specification is also not allowed.

To exclude more than one specification, use a comma-separated list enclosed
within parentheses.

5.2.2 Calling UTILSCQUAL_FILE_MATCH

When calling UTIL$CQUAL_FILE_MATCH, specify a file that you want checked
against criteria in the common file qualifier context. The context address was
returned as the first parameter in a prior call to UTILSCQUAL_FILE_PARSE,
and is the first parameter for UTILSCQUAL_FILE_MATCH.

To specify a file, provide either a string descriptor containing the specification or
an RMS FAB. The FAB must contain an NAM block that has been filled in by
RMS, so that comparisons with excluded file specifications can occur. If the FAB
indicates that the file is open, and any of the /BEFORE, /SINCE or /BY_OWNER
qualifiers are to be evaluated, then the appropriate XAB blocks must be in the
XAB chain (XABDAT and XABPRO). The XAB blocks must be filled in by RMS
during the file open.

Note

The files passed in with a DID or an FID specification may cause the
common qualifier package to stop processing if that portion of the file
specification needs to be matched against a pattern string from the
/IEXCLUDE qualifier.
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5.2.2.1 Specifying Prompts
You can provide one or two prompts when specifying prompts as confirmation
messages. If confirmation is active, at least one prompt string must be
specified. When providing two prompts, use the shorter prompt as the prompt_
string_1 parameter. Table 5-5 lists the valid confirmation prompt responses.
CONDENSED and EXPANDED are used when switching between prompts.

The user responding CONDENSED (or just C) displays the prompt_string_1
string. For a more descriptive or detailed prompt, use prompt_string_2 in your
call. For example, the OpenVMS utilities construct prompts from the short and
long fields of an RMS NAML block. The prompt from the short field is passed
through prompt_string_1, and the prompt from the long field is passed through
prompt_string_2.

You have the option of specifying a prompt routine. The first parameter for the
prompt routine will contain a string descriptor of the prompt to be displayed.
The second parameter will contain the address of a buffer for the user’s response.
You must modify the response buffer to reflect the length of the user’s response.
Table 5-5 lists the valid prompt routine responses. All other responses display an
invalid response warning, and call the prompt routine again.

When two prompts are supplied to UTIL$CQUAL_FILE_MATCH, the optional
parameter current_form can be used to determine which prompt string is
displayed first. Table 54 lists the valid current_form values.

If the value stored in current_form is not in the values listed, then UTIL$K _
CQF_SHORT is assumed. If the value is UTIL$K_CQF_UNSPECIFIED, or

this parameter is absent from the call, then the form stored in the common file
qgualifier database is used. The value currently stored in the common file qualifier
database is the final form active when UTIL$CQUAL_FILE_MATCH returned
from the previous call with the current database context. If there was no previous
call, UTIL$K_CQF_SHORT is stored in the database.

If the current_form parameter can be written to, the final active form is stored
before UTIL$CQUAL_FILE_MATCH returns.

Note

If only one prompt string is provided to UTIL$CQUAL_FILE_MATCH,
the final form will be the form corresponding to that prompt string even
if the user requests the alternate form. For example, if only the short
prompt string is provided and the user requests the long prompt, the user
receives the short prompt. UTIL$K_CQF_SHORT is returned through the
current_form parameter if that parameter is writable.

5.2.2.2 Ignoring Qualifiers

The final parameter, which is also optional, is a flags longword used to ignore
certain qualifier processing when calling UTIL$CQUAL_FILE_MATCH. The
modifier qualifiers for date comparisons (/CREATED, /IMODIFIED, /BACKUP,
and /EXPIRED) cannot be ignored. If either the /SINCE or /BEFORE modifier
gualifiers are active, then the date comparison modifier qualifiers must be active
to determine which dates to compare. For example, to operate on the top two
versions of a file set when confirmation is active, an application can keep track
of the first two instances and prompt the user. Once the application reaches that
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number, it sets the UTILSM_CQF_CONFIRM bit in the disable parameter flags
longword, and the user is not prompted for confirmation during that call. The
following is an example call in C:

status = UTI LSCQUAL_FI LE_MATCH (&cont ext,
01
&result_desc,
&short _pronpt,
& ong_pronmpt,
0

&br ompt _form
& gnore_flags);

5.2.3 Calling UTILSCQUAL_FILE_END

When calling UTIL$CQUAL_FILE_END, specify the context variable that
contains the common file qualifier database context to be terminated. The
database location was returned in a prior call to UTIL$CQUAL_FILE_PARSE.
The UTILSCQUAL_FILE_END call deallocates all virtual memory held by the
common file qualifier value in the context parameter. The context variable is
zeroed before this routine returns. The following is an example call in C:

status = UTI LSCQUAL_FI LE END (&context);

5.2.4 Calling UTIL$CQUAL_CONFIRM_ACT

Similar to UTIL$CQUAL_FILE_MATCH, the parameter list used when calling
UTIL$CQUAL_CONFIRM_ACT is a subset of the UTIL$CQUAL_FILE_MATCH
parameter list.

When specifying prompts as confirmation messages, you can provide one or two
prompts. At least one prompt string must be specified. When providing two
prompts, use the shorter of the two prompts as the prompt_string_1 parameter.
Table 5-5 lists valid responses to a confirmation prompt, and lists CONDENSED
and EXPANDED to switch between prompts.

The user responding CONDENSED (or just C) causes the prompt_string_1
string to be displayed. To give the user a more descriptive or detailed prompt,
use prompt_string_2 in your call. For example, the OpenVMS utilities construct
prompts from the short and long fields of an RMS NAML block. The prompt from
the short field is passed through prompt_string_1, and the prompt from the long
field is passed through prompt_string_2.

You have the option of specifying a prompt routine. The first parameter for the
prompt routine is a string descriptor of the prompt to be displayed. The second
parameter contains the address of a buffer for the user’s response. You must
modify the response buffer to reflect the length of the user’s response. Table 5-5
lists valid prompt routine responses. All other responses display an invalid
response warning, and call the prompt routine again.

When two prompts are supplied to UTIL$CQUAL_CONFIRM_ACT, the optional
parameter current_form can be used to determine which prompt string is
displayed first. The valid values are listed in Table 5-4. If the value stored is
other than the values listed, UTIL$K_CQF_SHORT is assumed. If the value is
UTIL$K_CQF_UNSPECIFIED or this parameter is absent from the call, then
UTIL$K_CQF_SHORT is used.
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If the current_form parameter can be written to, the final active form is stored
before UTILSCQUAL_CONFIRM_ACT returns.

Note

If only one prompt string is passed into the UTIL$CQUAL_CONFIRM _
ACT call, the final form will be the form corresponding to that prompt
string even if the user requests the alternate form. For example, if

only the short prompt string is provided and the user requests the long
prompt, the user receives the short prompt again. UTIL$K _CQF_SHORT
is returned through the current_form parameter if that parameter is
writable.

The following is an example call in C:

status = UTI LSCQUAL_CONFI RM ACT (é&short _pronpt,
& ong_pronpt,
0

&brorrpt _form;

5.2.5 Creating a Command Language Definition File

For UTIL$CQUAL_FILE_PARSE to function properly, you need the following
Command Language Definition (CLD) file template in the command tables being
examined:

define verb foo
i mge foo
paraneter pl,pronpt="File", value(list,inpcat,required,type=$infile)
qualifier confirm
qualifier exclude,val ue(required,list)
qual i fier before,val ue(defaul t=today,type=$datetine)
qual i fier since,val ue(defaul t=today,type=$dat et i me)
qualifier created
qualifier modified
qualifier expired
qual i fier backup
qualifier by _owner,val ue(type=$uic)

For example, if the line qual i fi er expired was omitted, a call to UTILSCQUAL _
FILE_PARSE would result in:

$ foo *.c
UCLI - F- SYNTAX, error parsing ' EXPl RED
-CLI-E-ENTNF, specified entity not found in conmand tables
9@ RACE- F- TRACEBACK, synbolic stack dump fol | ows
i mge nodul e routine l'ine rel PC abs

Note

A default value for the /SINCE= and /BEFORE= qualifiers is provided in
the CLD file. If you do not require a value, specify a default or you may
not get the desired result.
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The following example shows a C program that retrieves files from the command
line, and lists which ones will be processed, if processing is required.

Example 5-1 Using UTIL$CQUAL Routines to Process Files

$ create foo.c
#i ncl ude <stdio. h>
#include <string. h>

#incl ude <rns. h>

#include <starlet.h>
#incl ude <descrip. h>
#incl ude <lib$routines.h>
#include <libfildef.h>
#include <cli$routines.h>

#incl ude <cqual def. h>
#include <util$routines. h>

# fdef NAML$C BID [* determine if HFS support is here */
#define HFS Support 1

#el se

#def i ne HFS_Support 0

#endi f

#i f | HFS_Support /* conpensate for lack of HFS support */
#define nam $I _rsa nanBl rsa

#define nam $b_rsl nandb_rsl

#define nam $I | ong_result nan$l rsa

#define nam $I | ong_result _size nanBb_rsl

#defi ne NAML$C MAXRSS NAMBC MAXRSS

#define LI BSM FI L_LONG NAMVES 0

#endi f

unsigned int input_flags;

unsi gned int output flags;
unsigned int ignore_flags = 0;
unsi gned int *context;

char get val ue[ NAMBC MAXRSS] ;

char *pronpt_string = "Confirmation for ";

char *pronpt_end =" [N ? ";
char *process =" WIIl process ";
char *noprocess =" WIIl not process "

char short_string[ NAMBC_MAXRSS+80] ;
unsigned int pronpt_form= 10
unsigned int status

struct fabdef *find file_context;
unsigned int find_file flags

unsi gned short ret_|ength

$DESCRI PTOR(parm 1, "P1");
$DESCRI PTOR( get _val _desc, get _val ue);
$DESCRI PTOR(short _pronpt, short_string);
$DESCRI PTOR(resul t _desc, "");

char 1ong_string[ NAML$C_MAXRSS+80] ;
char outstring] NAML$C_MAXRSS+80] ;
$DESCRI PTOR(1 ong_pronpt, |ong_string)

#i f HFS Support

struct nam def *nam bl ock;
#el se

struct nanmdef *nam bl ock;
#endi f

(continued on next page)
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Example 5-1 (Cont.) Using UTIL$CQUAL Routines to Process Files

extern UTI L$_QUI CONACT; [* external literal */
extern UTIL$ QU PRO [* external literal */

int main(void) {

input_flags = UTIL$M CQF_CONFIRM | UTI L$M OQF_EXCLUDE |
UTI LSM_CQF_BEFORE | UTI L$M OQF_SI NCE
UTI L$M_CQF_CREATED | UTI L$M_CQF_MODI FI ED |
UTI LSM_CQF_EXPI RED | UTI L$M OQF_BACKUP |
UTI LSM_CQF_BYOAKER,

if (!(status = UTIL$CQUAL FILE PARSE ( & nput fl ags,
&cont ext,
&output _flags) & 1)) {
return status;
b
find_file_ flags = LIBSM FIL_MILTIPLE | LIB$M FIL_LONG NAMES;

get _val desc.dsc$w | ength = sizeof (get _val ue);
status = cli$get_val ue(&arm1, é&get val _desc, &ret_length);

resul t _desc. dsc$b_cl ass = DSC$K_CLASS D,
resul t _desc. dsc$a_pointer = 0;

while (status & 1) {
get _val _desc.dsc$w | ength = ret_|ength;
while ((status !'= (int)&UTIL$S_QUPRO &&  /* treat as external literal*/

(LI BSFIND_FI LE( &get _val _desc, &result_desc,
&ind file context, 0, 0, O,
&ind file flags) & 1)) {
#if HFS_Support
nam bl ock = find file_context->fab$l nanl;
#el se
nam bl ock = find file context->fab$l nam
#endi f
if ((output_flags && UTIL$M CQF_CONFIRM = 0) {
strcpy(short_string, pronpt_string);
strncat (short_string, nam bl ock->nam $l rsa,
(int)nam bl ock->nam $b_rsl);
strcat(short_string, pronpt_end);
short_pronpt.dsc$w | ength = strlen(short _string);
strcpy(long_string, pronpt _string);
strncat (1 ong_string, nam bl ock->nani $| _|ong_result,
(int)nam bl ock->nam $I _| ong_resul t _si ze);
strcat(long_string, pronpt_end);
| ong_pronpt. dsc$w | ength = strlen(long_string);

el se {
short _pronpt. dsc$w | ength = 0;
[ ong_pronpt. dsc$w | ength = 0;

if ((status = UTIL$OQUAL_FI LE MATCH &cont ext,
Ol
&result _desc,
&short _pronpt,
& ong_pronpt,
0

&bronpt_form
& gnore_flags)) & 1) {
strcpy(outstring, process);

(continued on next page)
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Example 5-1 (Cont.) Using UTIL$CQUAL Routines to Process Files

el se {
strcpy(outstring, noprocess);

if (prompt_form== UTIL$K_CQF_SHORT) {
strncat (outstring, nam bl ock->nam $l rsa,
(int)nam bl ock->nam $b_rsl);

el se {

strncat (outstring, nambl ock->nam $l | ong_resul t,
(int)nam bl ock->nam $I | ong result_size);

pri nt%("%;\n", outstring);

)
iIf (status == (int)&UTIL$ QU CONACT) { /* treat as external literal*/
output_flags & ~UTI L$M CQF_CONFI RM

if (éiatus I'= (int)&UTIL$S_QU PRO {

get _val desc.dsc$w | ength = sizeof (get _val ue);
status = cli$get _val ue(&arm1, &get_val _desc, &ret_length);

b

b
status = UTIL$CQUAL_FILE END (é&context);
return status;

l'i nk

@O BB A

cc/list foo.c

foo.c

set conmmand foo.cld
define foo sys$disk:[]foo.exe
di rectory/ noexcl ude

Di rectory MDA2000: [ mai n]

EDTIN . EDT; 1 FOO. BAR; 1 FOO G 2
FQO.C 1 FQO. CLD; 2 FOO CLD; 1
FOO, EXE; 3 FQO. EXE, 2 FOO EXE; 1
FOO LIS 1 FOO. 0BJ; 1 LAST. COM 1
LOG N. COM 1 MAIL. MAL; 1 MDAO. DAT; 1
NOTE. DAT; 1 QUEUE. COM 1 TPUN . TPU; 1

(continued on next page)
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Example 5-1 (Cont.) Using UTIL$CQUAL Routines to Process Files

Total of 18 files.
$ foolexclude=*.c *.*; *
Wl process MDA2000: [ mai n] EDTI NI . EDT; 1
W1l process MDA2000: [ mai n] FOO. BAR 1
W1l not process MDA2000: [ mai n] FQO. C; 2
W1l not process MDA2000: [ mai n] FQO. C; 1
W1l process MDA2000: [ mai n] FOO. CLD; 2
W1l process MDA2000: [ mai n] FOO. CLD; 1
W1l process MDA2000: [ mai n] FOO. EXE; 3
W1l process MDA2000: [ mai n] FOO. EXE; 2
W11l process MDA2000: [ mai n] FOO. EXE; 1
W1l process MDA2000: [ main] FOO LIS; 1
W1l process MDA2000: [ mai n] FOO. OBJ; 1
W | process MDA2000: [ mai n] LAST. COM 1
W1l process MDA2000: [ mai n] LOG N. COM 1
W | process MDA2000: [ mai n] MAI L. MAI; 1
W11 process MDA2000: [ mai n] MDAO. DAT; 1
W | process MDA2000: [ mai n] NOTE. DAT; 1
W11 process MDA2000: [ mai n] QUEUE. COM 1
WI | process MDA2000: [ main]subdir.DIR 1
W11 process MDA2000: [ mai n] TPUI NI . TPU; 1
$ foo/confirm=*.*
Confirmation for MDA2000: [main]EDTINI.EDT;1 [N ? n
WI | not process MDA2000: [ mai n] EDTINI . EDT; 1
Confirmation for MDA2000: [main] FOO. BAR'1 [N ? n
W1l not process MDA2000: [ mai n] FOO. BAR; 1
Confirmation for MDA2000: [main]FOO.C;2 [N ? vy
WI | process MDA2000: [ mai n] FQO. C, 2
Confirmation for MDA2000: [ main] FOO.CLD;2 [N ? g
W1l not process MDA2000: [ mai n] FOO. CLD; 2
$ foolsince=yesterday/ modified/ exclude=(*.*;2,1*) foo.*;*,*.com*
W1l process MDA2000: [ mai n] FOO. BAR, 1
W1l not process MDA2000: [ mai n] FQO. C; 2
WI | process MDA2000: [ mai n] FOO. C, 1
W1l not process MDA2000: [ mai n] FOO. CLD; 2
Wl process MDA2000: [ mai n] FOO. CLD; 1
W1l process MDA2000: [ mai n] FOO. EXE; 3

mi

W1l not process MDA2000: [ mai n] FOO. EXE; 2
W11 process MDA2000: [ mai n] FOO. EXE; 1
Wl process MDA2000: [ mai n] FOO LI'S; 1
Wl process MDA2000: [ mai n] FOO. OBJ; 1

W1l not process MDA2000: [ mai n] LAST. COM 1
W1l not process MDA2000: [ mai n] LOG N. COM 1
W1l process MDA2000: [ mai n] QUEUE. COM 1

5.3 UTIL$CQUAL Routines
This section describes the UTIL$CQUAL routines.
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UTIL$CQUAL_FILE_PARSE—Parse the Command Line

The UTIL$CQUAL_FILE_PARSE routine parses the command line for the
common file qualifiers.

Format
UTIL$CQUAL_FILE_PARSE flags ,context [,found_flags]
Returns
OpenVMS usage: cond_value
type: longword (unsigned)
access: write only
mechanism: by value
Longword condition value. Most utility routines return a condition value in RO.
Condition Values Returned lists condition values that this routine returns.
Arguments
flags
OpenVMS usage: longword_unsigned
type: longword (unsigned)
access: read only
mechanism: by reference

Longword of bit flags. UTIL$CQUAL_FILE_PARSE scans the command line for
the qualifiers whose associated bit is set in the flags longword. The following
table lists the allowed mask and field specifier values.

Table 5-3 UTIL$CQUAL_FILE PARSE Flags and Masks

Qualifier Mask Value Field Specifier

/CONFIRM UTIL$M_CQF_CONFIRM UTIL$V_CQF_CONFIRM
/EXCLUDE UTIL$SM_CQF_EXCLUDE UTIL$V_CQF_EXCLUDE
/BEFORE UTIL$SM_CQF_BEFORE UTIL$V_CQF _BEFORE
/SINCE UTIL$M_CQF_SINCE UTIL$V_CQF SINCE
/ICREATED UTIL$M_CQF_CREATED UTIL$V_CQF_CREATED
/MODIFIED UTIL$SM_CQF_MODIFIED UTIL$V_CQF _MODIFIED
/EXPIRED UTIL$M_CQF_EXPIRED UTIL$V_CQF EXPIRED
/BACKUP UTIL$M_CQF_BACKUP UTIL$V_CQF BACKUP

/BY OWNER UTIL$M_CQF BYOWNER UTIL$V_CQF BYOWNER

context

OpenVMS usage: longword_unsigned
type: longword (unsigned)
access: write only
mechanism: by reference

The address of a longword that receives the common file qualifier database
address. The address of the context variable must be passed to the
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Description

UTIL$CQUAL_FILE_MATCH and UTIL$CQUAL_FILE_END routines when
they are called.

found_flags

OpenVMS usage: longword_unsigned
type: longword (unsigned)
access: write only
mechanism: by reference

Longword of bit flags. This optional parameter is the longword address of the
value that indicates which common file qualifiers were present on the command
line. The mask and field specifier values are the same values as the flags
parameter, and are listed in Table 5-3.

Using the CLISPRESENT and CLI$SGET_VALUE routines, the UTIL$CQUAL _
FILE_PARSE routine searches the command line for the qualifiers specified

in the flags longword. When command line parsing finishes, UTILSCQUAL _
FILE_PARSE returns a pointer to the common file qualifier value in the context
parameter.

The context parameter must be used when calling either the UTILSCQUAL _
FILE_MATCH or UTIL$CQUAL_FILE_END routines. If a third parameter is
specified, UTIL$CQUAL_FILE_PARSE returns a longword of flags indicating
which qualifiers were found during the command line parse. The mask and field
specifiers are listed in Table 5-3.

Condition Values Returned

SS$_NORMAL Normal successful completion.

LIB$_INVARG Invalid argument. A bit in the flags parameter
was set without an associated qualifier.

CLI$_INVQUAVAL An unusable value was given on the command

line for any of the following qualifiers:
/EXCLUDE, /BEFORE, /SINCE, or /IBY_OWNER
(for example, /BEFORE=mintchip).

SS$_CONFQUAL More than one of the following appeared on the
command line at the same time: /CREATED,
/MODIFIED, /EXPIRED, /BACKUP.

Any unsuccessful return from LIBSGET_VM.
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UTIL$CQUAL_FILE_MATCH—Match a File with Selection Criteria

Format

Returns

Arguments

The UTIL$CQUAL_FILE_MATCH routine matches a file with the selection
criteria.

UTIL$CQUAL_FILE_MATCH context [,user_fab] [,file_name] [,prompt_string_1]
[,prompt_string_2] [,prompt_rtn] [,current_form]
[,disable]

OpenVMS usage: cond_value

type: longword (unsigned)
access: write only
mechanism: by value

Longword condition value. Most utility routines return a condition value in RO.
Condition Values Returned lists condition values that this routine returns.

context

OpenVMS usage: longword_unsigned
type: longword (unsigned)
access: read only
mechanism: by reference

The longword address that received the common file qualifier database address
from a prior call to UTILSCQUAL_FILE_PARSE.

user_fab

OpenVMS usage: longword_unsigned
type: longword (unsigned)
access: read only
mechanism: by reference

The FAB address of the file to be evaluated. This FAB must point to a valid NAM
or NAML block. If the file is open and the file header criteria are to be evaluated,
the appropriate XABs (XABPRO or XABDAT) must be chained to the FAB and
properly filled in by RMS. If the file is not open when this routine is called, then
the XAB chain is not necessary, but may be present. This argument is optional.
If it is not present, the file_name parameter must be present. Both arguments
may not be present at the same time.

file_name

OpenVMS usage: longword_unsigned
type: longword (unsigned)
access: read only
mechanism: by reference

The file name descriptor address of the file to be processed. This parameter can
be used instead of the user_fab argument. Both arguments may not be present
at the same time.
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prompt_string_1
OpenVMS usage: longword_unsigned

type: longword (unsigned)
access: read only
mechanism: by reference

Longword address of a prompt string descriptor. This prompt is used when
prompting to a terminal device and the current prompt form is UTIL$K _CQF_
SHORT.

prompt_string_2
OpenVMS usage: longword_unsigned

type: longword (unsigned)
access: read only
mechanism: by descriptor

Longword address of a prompt string descriptor. This prompt is used when
prompting to a terminal device and the current prompt form is UTIL$K_CQF _

LONG.

prompt_rtn

OpenVMS usage: procedure

type: longword (unsigned)
access: function call
mechanism: by value

User-supplied longword routine address used for prompting and accepting input
from the user. The user routine is responsible for end-of-file processing and must
return RMS$_EOF when appropriate.

current_form
OpenVMS usage: longword_unsigned

type: longword (unsigned)
access: read write
mechanism: by reference

This optional parameter supplies the initial prompt form displayed to the user. If
it contains the value UTIL$K_CQF_UNSPECIFIED, then the form last requested
by the user is used if that form is available. If there was no previous call to
UTILSCQUAL_FILE_MATCH, and the current_form is unspecified, UTIL$K _
CQF_SHORT is assumed.

When exiting UTIL$CQUAL_FILE_MATCH, the current_form parameter
contains the last user requested prompt form. If a previous call to UTIL$CQUAL _
FILE_MATCH requested quit processing or quit confirmation prompting, then
this parameter is not modified.

disable

OpenVMS usage: longword_unsigned
type: longword (unsigned)
access: read only
mechanism: by reference

Longword of bit flags. This optional parameter specifies which common file
qualifiers are ignored in the current call to UTIL$CQUAL_FILE_MATCH.
Quialifiers that cannot be ignored are /CREATED, /MODIFIED, /EXPIRED, and
IBACKUP).
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UTIL$CQUAL_FILE_MATCH compares the file named in either the user_fab

or file_name parameter (only one can be specified) against criteria specified by
the common file qualifier database pointed to by the context and the disable

parameter flags. UTIL$CQUAL_FILE_MATCH returns a status as to whether
the file does or does not match the criteria.

If a failure occurs during processing, such as those listed in the Abnormal
Completion Codes, the routine quits processing files for the context under

which the failure occurred. A processing failure is the same as receiving a quit
processing response from a user prompt. Any additional calls to this routine with
the context that incurred the processing failure will return UTIL$_QIOPRO. This
applies even if the user responded ALL to a previous confirmation prompt.

For a description of the /CONFIRM prompting, see UTIL$CQUAL_CONFIRM _
ACT.

Note

The UTIL$CQUAL_FILE_MATCH current_form parameter is
different from the same parameter in UTILSCQUAL_CONFIRM_ACT.
UTILSCQUAL_FILE_MATCH retains the user’s last requested form
between calls.

Condition Values Returned

Normal Completion Codes:

SS$_NORMAL File matches the criteria and can be processed.

UTIL$_QUICONACT User requests that confirmation prompting cease,
but that other common file qualifier criteria be
applied on subsequent file specifications.

UTIL$_FILFAIMAT File failed the evaluation, and should not be
processed.
UTIL$QUIPRO User requests that processing stops.

Abnormal Completion Codes:

LIBSINVARG Incorrect parameter list.

SS$_ACCVIO Unable to access one or more of the parameters
(such as the common file database or user_fab).

UTIL$_FILFID File specification contains an FID. Due to file

specification aliases, converting an FID to a file
specification is inappropriate for /EXCLUDE
processing.

UTIL$_FILDID File specification contains a DID. Due to
directory specification aliases, converting a
DID to a directory patch is inappropriate for
/EXCLUDE processing when the directory patch
needs to be compared.
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LIB$_INVXAB Invalid XAB chain. A necessary XAB (XABPRO
or XABDAT) is missing from the opened file’s
XAB chain.

Any unsuccessful code from RMS, LIBSGET_VM, or any unsuccessful return
status from the user-supplied routine (other than RMS$_EOF).
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UTIL$CQUAL_FILE _END—ENd Processing

Format

Returns

Arguments

Description

The UTIL$CQUAL_FILE_END routine returns all allocated virtual memory from
the call to UTILSCQUAL_FILE_PARSE.

UTIL$CQUAL_FILE_END context

OpenVMS usage: cond_value

type: longword (unsigned)
access: write only
mechanism: by value

Longword condition value. Most utility routines return a condition value in RO.
Condition Values Returned lists condition values that this routine returns.

context

OpenVMS usage: longword_unsigned
type: longword (unsigned)
access: read write
mechanism: by reference

The longword address that received the common file qualifier database address
from a prior call to UTILSCQUAL_FILE_PARSE.

UTIL$CQUAL_FILE_END deallocates the virtual memory obtained by the
common file qualifier package during the call to UTIL$CQUAL_FILE PARSE.
The virtual memory held information for calls to UTILSCQUAL_FILE_MATCH.

Condition Values Returned

SS$_NORMAL Normal successful completion.
Any unsuccessful code from LIB$FREE_VM.
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UTILSCQUAL_CONFIRM_ACT—Ask User for Confirmation

Format

Returns

Arguments

The UTILSCQUAL_CONFIRM_ACT routine prompts the user for confirmation,
using the optional prompt routine if present, and returns an indication of the
user’s response.

UTIL$CQUAL_CONFIRM_ACT [prompt_string_1] [,prompt_string_2] [,prompt_rtn]
[,current_form]

OpenVMS usage: cond_value

type: longword (unsigned)
access: write only
mechanism: by value

Longword condition value. Most utility routines return a condition value in RO.
Condition Values Returned lists condition values that this routine returns.

prompt_string_1
OpenVMS usage: longword_unsigned

type: longword (unsigned)
access: read only
mechanism: by descriptor

Longword address of a prompt string descriptor. The prompt is used when
prompting to a terminal device, and the current prompt form is UTIL$K_CQF_
SHORT.

prompt_string_2
OpenVMS usage: longword_unsigned

type: longword (unsigned)
access: read only
mechanism: by descriptor

Longword address of a prompt string descriptor. The prompt is used when
prompting to a terminal device, and the current prompt form is UTIL$K_CQF_
LONG.

prompt_rtn

OpenVMS usage: procedure

type: longword (unsigned)
access: function call
mechanism: by value

Longword address of a user-supplied routine for prompting and accepting user
input. The user routine is responsible for end-of-file processing and must return
RMS$_EOF when appropriate.
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current_form
OpenVMS usage: longword_unsigned

type: longword (unsigned)
access: read write
mechanism: by reference

This optional parameter supplies the initial prompt form to be displayed to the
user. If present, this parameter receives the form of the last prompt displayed.
The following table shows the valid prompting form values:

Table 5-4 Prompting Form Values

Value Description
UTIL$SK_CQF_SHORT Use prompt_string_1.
UTILSK _CQF LONG Use prompt_string_2.
UTIL$K_CQF_UNSPECIFIED None specified; use default.

UTIL$CQUAL_CONFIRM_ACT prompts the user for confirmation. You must
supply at least one prompt string to this routine. If you supply both strings, you
should have an expanded and condensed form of the prompt. The condensed form
should be supplied through the prompt_string_1 parameter; the expanded form
through prompt_string 2. The prompt string supplied by prompt_string 1 is
initially used if the prompt_string_1 is present, does not have a length of zero,
and either:

e The current_form parameter is not specified

e The current_form parameter is specified and contains:
— UTIL$K_CQF_SHORT
— UTIL$K_CQF_UNSPECIFIED
— A value greater than UTIL$K_CQF_MAX_FORM

The prompt string supplied by prompt_string_2 is used initially if prompt_
string_2 is present, does not have a length of zero, and either:

e prompt_string_1 is not present or has a length of zero

e The current_form parameter is specified and contains the value UTIL$K _
CQF_LONG

Once the initial form is displayed, the user can switch between the two forms by
responding to the prompt with either CONDENSED or EXPANDED. The user
can only switch to another form if there was a prompt string provided for that
form. Responding with either CONDENSED or EXPANDED causes a reprompt
to occur, even if the current display form was not switched.

If a prompt routine is provided, the routine is called with the address of the
prompt string descriptor in the first parameter, and the string descriptor address
to receive the user’s response in the second parameter. The routine returns a
success status or RMS$_EOF.
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If an unsuccessful status other than RMS$_EOF is received, then UTIL$CQUAL _
CONFIRM_ACT exits without processing any response in the response buffer
(the second parameter that was passed to the prompt routine). UTIL$CQUAL _
CONFIRM_ACT returns the status received from the user prompt routine. The
prompt routine is responsible for end-of-file processing, and must return RMS$_
EOF when appropriate. If an optional prompt routine is provided, it should be
provided for all calls to UTILSCQUAL_CONFIRM_ACT. Not doing so can cause
unpredictable end-of-file processing.

When the user is prompted, they may respond with the following:

Table 5-5 Prompt Responses

Positive Negative Stop Stop Switch
Response Response Processing Prompting Prompts
YES NO QUIT ALL CONDENSED
TRUE FALSE Ctrliz EXPANDED
1 0
<Return>
Note

Entering ALL assumes that subsequent files are a positive response from
the user, and no further prompting occurs. The routine UTILSCQUAL _
FILE_MATCH properly handles this response. Since UTILSCQUAL _
CONFIRM_ACT does not contain context from a previous call, callers

of this routine should not call UTILSCQUAL_CONFIRM_ACT if the
user has previously responded ALL unless the application needs explicit
confirmation on certain items.

The user can use any combination of uppercase and lowercase letters for word
responses. Word responses can be abbreviated to one or more letters (for example,
T, TR, or TRU for TRUE), but these abbreviations must be unique.

After a valid response is received from the user, the procedure returns the
current_form parameter. The current_form parameter contains the last form
presented to the user if it was specified and write access is permitted.

Condition Values Returned

SS$ NORMAL Positive answer.

LIB$_NEGANS Negative answer.

UTIL$_QUIPRO Quit processing.

UTIL$ QUICONACT Continue processing, but cease prompting.
LIB$_INVARG Invalid argument list (no prompt strings).
SS$ ACCVIO Access violation (on user routine address).

Any unsuccessful return from RMS, SYS$ASSIGN, $QIOW, or from the user-
supplied routine (other than RMS$_EOF).
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Convert (CONVERT) Routines

This chapter describes the CONVERT routines. These routines perform the
functions of both the Convert and Convert/Reclaim utilities.

6.1 Introduction to CONVERT Routines

The Convert utility copies records from one or more files to an output file,
changing the record format and file organization to that of the output file. You
can invoke the functions of the Convert utility from within a program by calling
the following series of three routines, in this order:

1. CONV$PASS_FILES
2. CONVS$PASS_OPTIONS
3. CONV$CONVERT

Note that the application program should declare referenced constants and return
status symbols as external symbols; these symbols are resolved upon linking with
the utility shareable image. Also note that File Definition Language (FDL) errors
may be returned to the calling program where applicable.

The Convert/Reclaim utility reclaims empty buckets in Prolog 3 indexed files
so new records can be written in them. You can invoke the functions of the
Convert/Reclaim utility from within a program by calling the CONV$RECLAIM
routine.

These routines cannot be called from the asynchronous system trap (AST) level.
In addition, in order to function properly, these routines require ASTs to remain
enabled.

6.2 Using the CONVERT Routines: Examples

Example 6-1 shows how to use the CONVERT routines in a Fortran program.

Example 6-1 Using the CONVERT Routines in a Fortran Program

This programcalls the routines that performthe
functions of the Convert Uility. It creates an
i ndexed output file named CUSTDATA. DAT fromthe
specifications in an FDL file named | NDEXED. FDL.
The programthen | oads CUSTDATA DAT with records
fromthe sequential file SEQ DAT. No exception
file is created. This programalso returns the
"BRI EF" CONVERT statistics.

Program decl arati ons
IMPLICIT INTEGER*4 (A - 2)

E T I

*

(continued on next page)

Convert (CONVERT) Routines CONV-1



Convert (CONVERT) Routines
6.2 Using the CONVERT Routines: Examples

Example 6-1 (Cont.) Using the CONVERT Routines in a Fortran Program

Set up parameter list: nunber of options, CREATE,
NOSHARE, FAST LOAD, MERGE, APPEND, SORT, WORK FILES,
KEY=0, NOPAD, PAD CHARACTER NOTRUNCATE,

NCEXI T, NOFI XED _CONTROL, FILL_BUCKETS, NOREAD CHECK,
NOARI TE_CHECK, FDL, and NOEXCEPTI ON.

* Ok k% % o

| NTEGER* 4 OPTI ONS(19)
1 /18,1,01,0,0,1,20,00,00,0,0,0,0,1,0/

Set up statistics list. Pass an array with the
number of statistics that you want. There are four
- nunber of files, number of records, exception

records, and good records, in that order.

| NTEGER* 4 STATSBLK(5) /4,0,0,0,0/
* Declare the file nanes.

CHARACTER IN_FILE*7 /' SEQ DAT'/,
1 OJT_FI LE*12 |’ CUSTDATA. DAT' /,
1 FDL_FI LE*11 /' | NDEXED. FDL'/

* Call the routines in their required order.

STATUS = CONV$PASS_FILES (IN FILE, OUT_FILE, FDL_FILE)
IF (.NOT. STATUS) CALL LIB$STOP (%/AL(STATUS))

STATUS = CONV$PASS_CPTI ONS ( OPTI ONS)
IF (.NOT. STATUS) CALL LIB$STOP (%VAL(STATUS))

STATUS = CONV$CONVERT ( STATSBLK)
IF (.NOT. STATUS) CALL LIB$STOP (O/AL(STATUS))

* Display the statistics information.

WRI TE (6, 1000) (STATSBLK(I),!=2,5)
1000 FORMAT (1X, ' Nunmber of files processed: ', 15/,

* Ok k%

1 1X, " Nunber of records: ', 15/,

1 1X," Nunber of exception records: ', 15/,
1 1X," Nunber of valid records: ',15)

END

Example 6-2 shows how to use the advanced features of the CONVERT routines
in a C program.
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Example 6-2 Using the CONVERT Routines in a C Program

/*

** This module calls the routines that performthe functions
** of the Convert utility. It creates an indexed output file
** named CUSTDATA. DAT fromthe specifications in an FDL file
** named | NDEXED. FDL, and | oads CUSTDATA. DAT with records from
** the sequential file SEQDAT. No exception file is created
** This modul e also returns the CONVERT and SORT statistics
** for each key that is loaded by utilizing the new call back
** feature that is available through the CONVSCONVERT cal |

*

/

#incl ude <stdio>

#incl ude <descrip>
#include <lib$routines>
#i ncl ude <conv$routines>
#incl ude <convdef >
finclude <starlet>

*

** ANlocate a statistics block structure using the tenplate provided by
** <convdef.h> This structure will be passed to the CONVSCONVERT routine
** to receive both the basic and extended statistics from CONVERT. The
** fields returned to the structure from CONVERT are listed in table 5-1
* %

** The nunber of statistics to be returned is passed as the first el enent
** in the array. The value CONV$K MAX_STATISTICS will return the set of
** basic statistics, while the value CONVSK EXT STATISTICS will return al
** statistics.

*|

struct conv$statistics stats

/*

**  Main program (CONVSTAT) starts here

*/

i nt CONVSTAT (voi d)

{

$DESCRI PTCR (input_file, "SEQ DAT');
$DESCRI PTCR (output file, "CUSTDATA DAT');
$DESCRI PTCR (fdl _fiTe, "INDEXED. FOL");

voi d cal | back()
int stat;

/*

** Nlocate an options block structure using the tenplate provided by
** <convdef.h> This structure will be passed to the CONVSPASS OPTI ONS
** routine to indicate what options are to be used for the file convert.
** The fields passed to the structure are listed in table 5-2

*|

struct conv$options param|ist;

(continued on next page)
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Example 6-2 (Cont.) Using the CONVERT Routines in a C Program
CONVSK_MAX_OPTI ONS

param | i st.conv$l _options_count
param|ist.conv$l create

param | ist.conv$l share

param | ist.conv$l _fast

param | ist.conv$l nerge

param | ist.conv$l append

param | ist.conv$l _sort
param|ist.conv$l _work_files
param | i st.conv$l key

param |ist.conv$l pad

param | i st.conv$l _pad_character
param | ist.conv$l _truncate
param | ist.conv$l _exit

param | ist.conv$l fixed_contro
param|ist.conv$l _fill _buckets
param | ist.conv$l _read_check
param|ist.conv$l _wite_check
param | ist.conv$l fd

param | i st.conv$l _exception
param | ist.conv$l _prol ogue
param | i st.conv$l _i gnore_prol ogue
param | ist.conv$l _secondary

/*

** |nit the nunber of statistics to be returned

*|

stats.conv$l statistics_count = CONVSK EXT STATI STI CS
LIBSINIT_TIMER(); /* Start a tiner */

/*

** First call to pass all the file names

*|

stat = CONVSPASS_FILES ( & nput_file, &output_file, &dl _file);

if (!(stat & 1)) return stat;

/*

** Second call to pass particular options chosen as indicated in array.
*|

stat = CONVSPASS OPTIONS ( &paramlist );

if ('(stat & 1)) return stat;

/*

** Final call to performactual convert, passing statistics block and
** cal | back routine address

PR ooOReeoeeoeee R

*]

stat = CONVSCONVERT ( &stats, 0, &callback )

if (stat &1)

{

/*

** Successful Convert! Print out counters fromstatistics.

*]
printf ("Nunber of files processed : %l\n", stats.conv$l file_count);
printf ("Number of records : %\ n", stats.conv$l _record_count)
printf ("Nunber of exception records : %l\n", stats.conv$l except_count);
printf ("Number of valid records ; %\ n", stats.conv$l valid_count)
LI BSSHOW TI MER() ;
return stat; [* success or failure */

}

(continued on next page)
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Example 6-2 (Cont.) Using the CONVERT Routines in a C Program

voi d cal | back ()

{
int status, SYS$ASCTIM);
int cvtflg = 1;
static char date[15];
$DESCRI PTOR(out _date, date);

printf ("Statistics for Key : %\ n", stats.conv$l _key nunber);
printf (" Records Sorted . %\n", stats.conv$l rec_out);
printf (" Sort Nodes . %\ n", stats.conv$l _nodes);

printf (" Wrk file allocation : %l\n", stats.conv$l _wk_alq);
printf (" Initial Sort Runs . %\ n", stats.conv$l _ini_runs);
printf (" Merge O der . %\ n", stats.conv$l _nrg order);
printf (" Merge Passes : %\ n", stats.conv$l _nrg_passes);
printf (" Sort Direct 10 . %\n", stats.conv$l sort_dio_count);
printf (" Sort Buffered IO : %\n", stats.conv$l _sort_bio_count);

status = SYS$ASCTIM (0, &out date, &stats.conv$q_sort el apsed time, cvtflg);
if (!(status & 1)) LIB$STCP (status);

printf (" Sort Elapsed Tine © %\n", date);

status = SYS$ASCTIM (0, &out date, &stats.conv$q_sort cpu_time, cvtflg);

if (!(status & 1)) LIB$STCP (status);

printf (" Sort Cpu Tinme ; %\n", date);

printf (" Sort Page Faults . %\n\n", stats.conv$l sort pf count);
printf (" Load Direct 10 : %\n", stats.conv$l _| oad_dio_count);
printf (" Load Buffered IO . %\ n", stats.conv$l |oad_bio _count);

status = SYS$ASCTIM (0, &out date, &stats.conv$q_|oad el apsed time, cvtflg);
if (!(status & 1)) LIB$STCP (status);

printf (" Load El apsed Tine : %\n", date);

status = SYS$ASCTIM (0, &out date, &stats.conv$q_|oad cpu_time, cvtflg);

if (!(status & 1)) LIB$STCP (status);

printf (" Load Cpu Tine © %\n", date);

printf (" Load Page Faults : %\n\n", stats.conv$l | oad_pf_count);
return;

}

Example 6-3 shows how to use the CONV$RECLAIM routine in a Fortran
program.

Example 6-3 Using the CONV$RECLAIM Routine in a Fortran Program

This programcalls the routine that performs the
function of the Convert/Reclaimutility. It
reclaims enpty buckets froman indexed file named
PROL3. DAT. It also returns all the CONVERT/ RECLAIM
statistics.

Program decl arati ons

[MPLICIT I NTEGER*4 (A - 2)

* Set up a statistics block. There are four -- data
* buckets scanned, data buckets reclained, index
* buckets reclainmed, total buckets reclaimed.

| NTEGER* 4 QUTSTATS(5) /4,0,0,0,0/
* Declare the input file.
CHARACTER IN_FILE*9 /' PROL3. DAT' /

E I I I

(continued on next page)
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Example 6-3 (Cont.) Using the CONVSRECLAIM Routine in a Fortran Program

* Call the routine.

STATUS = CONVSRECLAI M (I N_FI LE, OUTSTATS)
IF (.NOT. STATUS) CALL LIB$STOP (O/AL(STATUS))

* Di splay the statistics.

VRI TE (6, 1000) (QUTSTATS(I),1=2,5)
1000 FORMAT (1X,' Nunber of data buckets scanned: ', 15/,

1 1X, " Nunmber of data buckets reclaimed: ', 15/,
1 1X, " Number of index buckets reclained: ',15/,
1 1X,’ Total buckets reclained: ',15)

END

Example 6—4 shows how to use the CONV$RECLAIM routine in a C program.

Example 6—4 Using the CONV$RECLAIM Routine in a C Program

/*

** This module calls the routine that perforns the

** function of the CONVERT/RECLAIMutility. It reclains
** enpty buckets froman indexed file named PROL3. DAT.

* %

** This module also returns and prints all of the

**  CONVERT/ RECLAI M st ati sti cs.

*/

#incl ude <stdio>
#incl ude <descrip>

CONVREC ()

{
$DESCRI PTOR (fil ename, "PROL3.DAT");/* Provide your file name */
struct { int statistics_count, [* must precede actual statistics */
scanned_bucket s,
data_buckets_recl ai med,
i ndex_buckets_recl ai med,
total buckets reclained; } stats = 4 /* 4 statistic arguments */;

int stat;
/*
** Performactual operation.
*]
stat = CONVSRECLAIM ( &filename, &stats );
if (stat & 1)
{
/*
** Successful RECLAIM Now format and print the counts.
*|
printf ("Data buckets scanned : %\ n", stats.scanned_buckets);
printf ("Data buckets reclaimed : %\n", stats.data_buckets reclai med);
printf ("Index buckets reclainmed : %l\n", stats.index_buckets_reclained);
printf ("Total buckets reclaimed : %\n", stats.total buckets reclai med);

return stat /* succes or failure */;
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6.3 CONVERT Routines
This section describes the individual CONVERT routines.
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CONV$CONVERT

CONV$CONVERT—Initiate Conversion

Format

Returns

Arguments

The CONV$CONVERT routine uses the Convert utility to perform the actual
conversion begun with CONV$PASS_FILES and CONV$PASS_OPTIONS.
Optionally, the routine can return statistics about the conversion.

Note that the CONV$CONVERT routine may return appropriate File Definition
Language (FDL) error messages to the calling program, where applicable.

CONVSCONVERT [status_block_address] [,flags] [,callback_routine]

OpenVMS usage: cond_value

type: longword (unsigned)
access: write only
mechanism: by value

Longword condition value. Most utility routines return a condition value in RO.
Condition values that this routine can return are listed under Condition Values
Returned.

status_block_address
OpenVMS usage: vector_longword_unsigned

type: longword (unsigned)
access: write only
mechanism: by reference

The conversion statistics. The status_block _address argument is the address of
a variable-length array of longwords that receives statistics about the conversion.

You can request conversion statistics using zero-based, symbolic offsets
(CONV$K)) into the variable-length array of longwords that contains the
statistics. The array is defined as a structure (CONVS$STATISTICS) of named
longwords (CONVS$L_) to support access by high-level progamming languages.

Table 6-1 lists the array elements by number and by symbol. The first element
specifies the number of statistics to return by array order. For example, if you
assign the symbol CONVS$L_STATISTICS_COUNT the value 2, the routine
returns the statistics from the first two statistics elements:

e Number of files converted

e Number of records converted
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CONV$CONVERT
Table 6-1 Conversion Statistics Array
Array
Element Field Name Description
0 CONVS$L_STATISTICS_COUNT Number of statistics
specified
1 CONVS$L_FILE_COUNT Number of files
2 CONV$L_RECORD_COUNT Number of records
3 CONVS$L_EXCEPT_COUNT Number of exception
record
4 CONVSL_VALID_COUNT Number of valid
records
5 CONVS$L_KEY_NUMBER Most recent key
processed
6 CONVS$L_REC OUT Number of records
sorted
7 CONVS$L_NODES Nodes in sort tree
8 CONVS$L_WRK_ALQ Work file allocation
9 CONVSL_INI_RUNS Initial dispersion runs
10 CONV$L_MRG_ORDER Maximum merge order
11 CONVS$L_MRG_PASSES Number of merge
passes
12 CONVS$L_SORT_DIO_COUNT Sort direct 10
13 CONVS$L_SORT_BIO_COUNT Sort buffered 10
14 CONV$Q_SORT_ELAPSED_TIME Sort elapsed time
15 CONV$Q_SORT_CPU_TIME Sort CPU time
16 CONV$L_SORT_PF_COUNT Number of page faults
for sort
17 CONVS$L_LOAD _DIO_COUNT Load direct 10
18 CONVS$L_LOAD _BIO_COUNT Load buffered 10
19 CONV$Q _LOAD ELAPSED TIME Load elapsed time
20 CONV$Q_LOAD_CPU_TIME Load CPU time
21 CONVS$L_LOAD_PF_COUNT Number of page faults
for load
flags
OpenVMS usage: mask_longword
type: longword (unsigned)
access: read only
mechanism: by reference

Flags (or masks) that control how the CONV$PASS_FILES fdl_filespec
argument is interpreted and how errors are signaled. The flags argument is
the address of a longword containing control flags (or a mask). If you omit
the flags argument or specify it as zero, no flags are set. The flags and their

meanings are described in the following table:
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Flag Function

CONV$V_FDL_STRING Interprets the fdl_filespec argument supplied
in the call to CONV$PASS _FILES as an FDL
specification in string form. By default, this

argument is interpreted as the file name of an

FDL file.

Signals any error. By default, the status code is
returned to the calling image.

CONVS$V_SIGNAL

By default, an error status is returned rather than signaled.

callback_routine
OpenVMS usage: procedure

type: procedure value
access: read only
mechanism: by reference

Name of a user-supplied routine to process the statistics information. The
callback _routine argument is the address of the procedure value of a user-
supplied routine to call at the completion of each key load.

Condition Values Returned

SS$ NORMAL
CONV$_BADBLK
CONV$_BADLOGIC
CONV$_BADSORT
CONV$_CLOSEIN
CONV$_CLOSEOUT
CONV$_CONFQUAL
CONV$_CREA _ERR

CONV$_CREATEDSTM

CONV$_DELPRI
CONV$_DUP
CONV$_EXTN_ERR
CONV$_FATALEXC
CONVS$_FILLIM
CONVS$_IDX_LIM
CONV$_ILL_KEY
CONVS$_ILL_VALUE
CONVS$_INP_FILES
CONV$_INSVIRMEM
CONV$_KEY
CONV$_LOADIDX
CONV$_NARG
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Normal successful completion.

Invalid option block.

Internal logic error detected.

Error trying to sort input file.

Error closing file specification as input.
Error closing file specification as output.
Conflicting qualifiers.

Error creating output file.

File specification has been created in stream
format.

Cannot delete primary key.
Duplicate key encountered.
Unable to extend output file.
Fatal exception encountered.
Exceeded open file limit.
Exceeded maximum index level.
lllegal key or value out of range.
lllegal parameter value.

Too many input files.
Insufficient virtual memory.
Invalid record key.

Error loading secondary index n.
Wrong number of arguments.



CONV$_NOKEY
CONV$_NOTIDX
CONV$_NOTSEQ
CONV$_NOWILD
CONV$_OPENEXC
CONV$_OPENIN
CONV$_OPENOUT
CONV$_ORDER
CONV$_PAD

CONVS$_PLV
CONV$_PROERR
CONV$_PROL_WRT
CONV$_READERR
CONV$_REX
CONV$_RMS
CONV$_RSK
CONV$_RSZ
CONV$_RTL
CONVS$_RTS
CONVS$_SEQ
CONV$_UDF_BKS
CONV$_UDF_BLK
CONV$_VALERR
CONV$_VFC
CONV$ WRITEERR

Convert (CONVERT) Routines
CONVS$CONVERT

No such key.

File is not an indexed file.

Output file is not a sequential file.

No wildcard permitted.

Error opening exception file specification.
Error opening file specification as input.
Error opening file specification as output.
Routine called out of order.

Packet Assembly/Disassembly (PAD) option
ignored; output record format not fixed.

Unsupported prolog version.

Error reading prolog.

Prolog write error.

Error reading file specification.

Record already exists.

Record caused RMS severe error.

Record shorter than primary key.

Record does not fit in block/bucket.

Record longer than maximum record length.
Record too short for fixed record format file.
Record not in order.

Cannot convert UDF records into spanned file.
Cannot fit UDF records into single block bucket.
Specified value is out of legal range.

Record too short to fill fixed part of VFC record.
Error writing file specification.
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CONV$PASS FILES—Specify Conversion Files

Format

Returns

Arguments

The CONV$PASS_FILES routine specifies a file to be converted using the
CONV$CONVERT routine.

CONVS$PASS_FILES input_filespec ,output_filespec [,fdl_filespec]
[.exception_filespec] [,flags]

OpenVMS usage: cond_value

type: longword (unsigned)
access: write only
mechanism: by value

Longword condition value. Most utility routines return a condition value in RO.
Condition values that this routine can return are listed under Condition Values
Returned.

input_filespec
OpenVMS usage: char_string

type: character-coded text string
access: read only
mechanism: by descriptor—fixed-length string descriptor

The name of the file to be converted. The input_filespec argument is the
address of a string descriptor pointing to the name of the file to be converted.

output_filespec
OpenVMS usage: char_string

type: character-coded text string
access: read only
mechanism: by descriptor—fixed-length string descriptor

The name of the file that receives the records from the input file. The output_
filespec argument is the address of a string descriptor pointing to the name of
the file that receives the records from the input file.

fdl_filespec

OpenVMS usage: char_string

type: character-coded text string

access: read only

mechanism: by descriptor—fixed-length string descriptor

The name of the FDL file that defines the output file. The fdl_filespec argument
is the address of a string descriptor pointing to the name of the FDL file.

CONV-=12 Convert (CONVERT) Routines



Description

Convert (CONVERT) Routines
CONV$PASS_FILES

exception_filespec
OpenVMS usage: char_string

type: character-coded text string
access: read only
mechanism: by descriptor—fixed-length string descriptor

The name of the file that receives copies of records that cannot be written to
the output file. The exception_filespec argument is the address of a string
descriptor pointing to this name.

flags

OpenVMS usage: mask_longword
type: longword (unsigned)
access: read only
mechanism: by reference

Flags (or masks) that control how the fdl_filespec argument is interpreted

and how errors are signaled. The flags argument is the address of a longword
containing the control flags (or mask). If you omit this argument or specify it as
zero, no flags are set. If you specify a flag, it remains in effect until you explicitly
reset it in a subsequent call to a CONVERT routine.

The flags and their meanings are described in the following table:

Flag Function

CONVS$V_FDL_STRING Interprets the fdl_filespec argument as an FDL
specification in string form. By default, this
argument is interpreted as a file name of an FDL
file.

CONV$V_SIGNAL Signals any error. By default, the status code is
returned to the calling image.

By default, an error status is returned rather than signaled.

The CONVS$PASS_FILES routine specifies a file to be converted using the
CONV$CONVERT routine. A single call to CONV$PASS FILES allows you to
specify an input file, an output file, an FDL file, and an exception file. If you
have multiple input files, you must call CONV$PASS_FILES once for each file.
You need to specify only the input_filespec argument for the additional files, as
follows:

status = CONVSPASS FILES (input_filespec)

The additional calls must immediately follow the original call that specified the
output file specification.

Wildcard characters are not allowed in the file specifications passed to the
CONVERT routines.
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Condition Values Returned

SS$_NORMAL
CONVS$_INP_FILES
CONV$_INSVIRMEM
CONV$_NARG
CONV$_ORDER
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Normal successful completion.
Too many input files.
Insufficient virtual memory.
Wrong number of arguments.
Routine called out of order.
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CONVS$PASS OPTIONS—Specify Processing Options

Format

Returns

Arguments

The CONVS$PASS_OPTIONS routine specifies which qualifiers are to be used by
the Convert utility (CONVERT).

CONV$PASS_OPTIONS [parameter_list_address] [,flags]

OpenVMS usage: cond_value

type: longword (unsigned)
access: write only
mechanism: by value

Longword condition value. Most utility routines return a condition value in RO.
Condition values that this routine can return are listed under Condition Values
Returned.

parameter_list_address
OpenVMS usage: vector_longword_unsigned

type: longword (unsigned)
access: read only
mechanism: by reference

Address of a variable-length array of longwords used to specify the CONVERT
qualifiers. The array is symbolically defined as a structure (CONV$OPTIONS)
that you can access in one of the following ways:

< As an array of named longwords using zero-based symbols (CONVSL_ ...)
= As an array using zero-based offsets (CONVS$K_ ... )

The first longword in the array (CONV$L_OPTIONS_COUNT) specifies the
number of elements in the array, and each remaining element is associated with
a CONVERT qualifier, as shown in Table 6-2. You can use the first element

to assign values to the first n CONVERT qualifiers—where n is the value

of CONVS$L_OPTIONS_COUNT—and take default values for the remaining
qualifiers. For example, to assign values to only the first three qualifiers and to
take the default value for the remaining qualifiers, specify CONV$L_OPTIONS _
COUNT=3. This effectively changes the size of the array to include only the first
three elements, as follows, which have values you specify:

« |/CREATE

< /SHARE

e /FAST_LOAD

The remaining qualifiers take the default values depicted in Table 6-2.

To assign individual values to the CONVERT qualifiers, access the array and
specify the desired value (1 or 0). See the OpenVMS Record Management Utilities
Reference Manual for detailed descriptions of the CONVERT qualifiers.
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If you do not specify parameter_list_address, your program effectively sends
the routine all of the default values listed in Table 6-2.

Table 6—2 CONVERT Qualifiers

Longword

Element Symbolic Default Qualifier
Number Value Value Default Value

0 CONVS$L_OPTIONS_