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IMS Catalog Overview

IMS Catalog Configuration

IMS Catalog Enablement (YouTube: https://www.youtube.com/watch?v=lcrOhmGzUWY )

Living with (or concerns with) the IMS Catalog €======
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But First ... some more resources

100K i
| IMS i

= |[MS 12: The IMS Catalog, REDP-4812-00, published 20 September 2012

= |MS Version 13 Technical Overview, SG24-8224-00, published 15 September
2014

= YouTube Video on Implementing the IMS Catalog:
— https://www.youtube.com/watch?v=lcrOhmGzUWY
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What is the IMS Catalog?

Optional system database from IMS 12 onwards
— An IMS High Availability Large Database (HALDB)

A trusted, online source for IMS Database and Application metadata
information — fully managed by IMS

Accessible via both standard JDBC/SQL, (and COBOL/SQL in IMS 13) and
traditional DL/1 access

— Applications (and tooling) can access the online IMS Catalog

Leveraged by Universal JDBC Drivers for metadata exchange and discovery

— Enabling better scalability for large scale Open Database Access deployment
Significant component of the IMS simplification and integration strategy

Foundation for features such as database versioning in IMS 13 and future DB
enhancements

IM% ] 2 Integrate

infroduces

IMS Catalog
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IMS Catalog Usage 1/2

= |BM Products which can use the Catalog:
— IMS Explorer for Development
— Cognos 10.2 is certified to use the Catalog
— InfoSphere Data Architect
— IBM Data Studio
— Rational Asset Analyzer
— IBM MobileFirst (formerly IBM Worklight Foundation)
— InfoSphere DataStage
— InfoSphere Metadata Asset Manager (IMAM)
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IMS Catalog Usage 2/2 IMS

= Enables scalable and flexible IMS Open Database solutions

— Applications no longer need to maintain local Java metadata in order to interact
with IMS databases

* The metadata is used by the IMS Universal JDBC driver to allocate program
specification blocks (PSBs), issue DL/I calls, perform data transformation, and
translate SQL queries to DL/I calls

— Applications can reference the online IMS Catalog
= Powerful tool for metadata discovery
— Which PSBs have PCBs with labels?
— Which databases have exits?
— Which PSBs have update access to a specific database?
— If I change a DBD, which PSBs are affected?

= |[MS 13 features which require the Catalog:
— Database Versioning
— IMS Native SQL support for COBOL
— .NET access to IMS data

© 2014 I1BM Corporation



Types of technical metadata and storage medium

DB
— PSB/DBD resources

* Database structure definitions
* Physical database definitions
e Segment definitions
 Field definitions

— Application
e Data types
* Application defined fields
* Encodings
e Redefines
e User defined types
e Structures

™
— MODBLKS resources

* Program definitions

* Transaction definitions
— FORMAT resources
— Application

e Input/output message definitions

| IMS database

Repository

© 2014 IBM Corporation

VSAM

100K

IMS

|f ETFEE
iy
1K1K
e




Before the IMS Catalog

= Databases partially defined in the IMS DBD
— Only key/searchable fields needed by applications

— Remaining segment data is not defined
= Remaining database definition is within Applications

— COBOL COPYBOOKs and PL/I INCLUDEs map all the segment data

— Applications can have different mappings for one segment

User Maintained

COBOL/PLI

source

IMS Explorer

Java classes

IMS Metadata

© 2014 IBM Corporation
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With the IMS Catalog 100K

IMS &

= Database and program resources defined to an IMS system and relevant application
information stored as metadata in an IMS catalog

— Databases, fields, segments, data types, and more ...

= The IMS catalog can be updated when you create, alter or delete IMS resource or
application information

= Updates to the IMS catalog are done only via integrated IMS processes

— Catalog Populate Utility (initial catalog load and member update)

= Catalog metadata can be used to:
— Enhance understanding of the data
— Improve consistency of the data
— Improve impact analysis of the data
— Improve development productivity

— Improve data governance

= Key component of the IMS growth strategy:
— Simplification

— Integration
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The IMS Catalog Database IMS

Contains metadata related to an IMS system’s databases and programs

— DBDs and PSBs and Application info

IMS PHIDAM/OSAM HALDB database
— Defined with 4 DSGs (Data Set Groups)

Has one Secondary Index

— Can be used to determine which IMS programs (PSBs) reference a specific user
database without processing the entire IMS catalog

Unique features

— DBRC use is optional for the IMS Catalog HALDB database
e ONLY HALDB that isn’t required to be defined in the DBRC RECONs

— IMS can manage allocation/creation of catalog database data sets

e Uses parameters in the “CATALOG” section of DFSDFxxx PROCLIB member

2014 IBM Corporation
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The IMS Catalog Database & PSBs

= |[MS provides DBD and PSB source code for the Catalog database

- lMS prOVides ObjeCt COde for the Catalog DBDS and PSBS The catalog PSB itself occupies 12kb in the DLIPSB
pool and 500 bytes CSAPSB pool

= PHIDAM DBD reserved name is DFSCD0O00 for each user PSB that is using the catalog PSBs.

You might need to increase the size of your
storage pools,

" PSl N DEX DBD reserved name iS DFSCXOOO up to the maximum size of the catalog PSB in
each pool multiplied by the number of user PSBs
— Used to connect DBDs to PSBs that reference them that concurrently access the catalog.

= PSBs provided to load, read and update the Catalog database

— DFSCPLOO is used for initial load process

e Used by the Catalog Populate Utility

— DFSCP00O0O (COBOL/HLASM), DFSCP002 (PL/1), and DFSCP003 (PASCAL), are used for read
access

— DFSCPO001 is used for update access
e Used by ACBGEN and Catalog Populate Utility, and Purge Utility
= |MS automatically adds a PSB for the IMS catalog to each user PSB at run time (when
the catalog is enabled)

= ACBGEN required for all catalog PSBs before enabling, populating and using the
Catalog

2014 I1BM Corporation 13



The IMS Catalog Database

= Root segment of the Catalog database is a generic resource header

— Indicates the type of resource - DBD or PSB

e A dependent of the Root and its Children are a complete DBD or PSB
— Multiple iterations/instances of a specific resource are supported
* Most resources are differentiated by their ACBGEN timestamp

* Logical DBDs and GSAM are differentiated by their DBDGEN timestamp

= Catalog database segments typically correspond to macro statements in the
DBD and PSB source

= One segment at the first Child level under both the DBD and PSB segments is
available for vendor/customer use

— DBDVEND An “instance” of the IMS catalog
metadata is generated each time an
— PSBVEND ACBGEN is done. The DFSDFxxx member

of the IMS PROCLIB data set is used to
configure how many instances are stored
and when IMS removes old instances.
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Physical Catalog Structure

HEADER
(RESOURCE HEADER)
A 4 L 4 L 4
DBD PSB -
AREA CAPXDBD DBDVEND SEGM ﬁ DBDXREF PCB
| X |
L 4 v ' k4
CAPXSEGM LCHILD MAP \ o
(DFSMAP) \ (SENSEG)
| | \ |
v L 4 v : v
LCH2IDX XDELD CASE X SF
(INDEX NAME) (DFSCASE) \ (SENFLD)
|
L 4
CFLD
(FIELD)

CMAR

(DFSMARSH)

-

DSGA @ DSG C

3 DFSCX000
CPROP
DSG D

PROPERTIES),
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The ACBGEN Process Today

PSB source PSBGEN

PSBLIB ACBLIB
DBD source DBDGEN

DBDLIB

ACBGEN

© 2014 IBM Corporation 16



Populating the IMS Catalog (from ACBLIB)

on
ACBLIB

PSB source PSBGEN
PSBLIB ACBLIB

ACBGEN

DBD source DBDGEN
DBDLIB Catalog

= Initially populate the IMS catalog with the Catalog Populate Utility (only done once)

© 2014 IBM Corporation 17



IMS Catalog Lifecycle 1/3

PSB source PSBGEN
PSBLIB

DBD source DBDGEN
DBDLIB
|

DB Client Route

Catalog

1 PSB & DBD information in the catalog can be viewed by the IMS Explorer

© 2014 IBM Corporation
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IMS Catalog Lifecycle 2/3

COBOL/PLI
source
PSB++ source

DBD++ source

Catalog

DB Client Route

Q Incorporate application metadata & generate new DBD & PSB source via the IMS Explorer

© 2014 IBM Corporation 19



| [ypeell

IMS Catalog Lifecycle 3/3 RﬂK ii‘;lf
[

COBOL/PLI

source

ACBLIB++

PSB++ source PSBGEN

- PSBLIB++
DBD++ source DBDGEN

- DBDLIB++

DB Client Route |

Catalog

= ACBGEN will populate ACBLIB and catalog in same UOW
* Populates ACBLIB with standard ACB info and extended info
» Populates the catalog with extended info
= Key points
*  Only way to update catalog is via the Populate Utility or ACBGEN process
» Extended info is acquired via the IMS Explorer
* Extended info stored in ACBLIB members for recoverability

© 2014 IBM Corporation 20



IMS Catalog for Metadata 100K i
IMS|E
=

Contains IMS program and database resources, and relevant application metadata

IMS Catalog| Database Definitions Application program specifications
Segments = Arrays and Structures
Fields = Field data types and data type conversion

= Field redefines

= Alternative Field maps for a segment

IMS Metadata

A

Extended
PSB source

ACBLIB

Extended
DBD source

DBDGEN/ PSBGEN / ACBGEN

© 2014 IBM Corporation 21



PSB PCB Statement “Extended” Info

= PCB
— EXTERNALNAME=

e An optional alias for the PCB label or the PCBNAME= parameter
e Java application programs use the external name to refer to the PCB

— REMARKS=

e Optional user comments. A 1- to 256-character field. Added to PSBGEN
statements

2014 IBM Corporation
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DBD Statement “Extended” Info

DBD

— ENCODING=

* Specifies the default encoding of all character data in the database defined by this DBD.
e This value can be overridden in individual segments or fields.

SEGM

— EXTERNALNAME=
e An optional alias for the NAME= parameter used by Java application programs to refer to the segment.

FIELD
— CASENAME=

e The name of the map case when alternative mappings are defined for the fields in a segment
— DATATYPE=

* Specifies the external data type of the field.
— EXTERNALNAME=

* An optional alias for the NAME= parameter used by Java application programs to refer to the field.
DFSMARSH
— Specifies the DATATYPE converter routine to transform binary data to external data format

DFSMAP
— Defines alternative field mappings in a segment.
DFSCASE
— Defines a map case for a segment type that uses DFSMAP alternative field mapping.

REMARKS=

e Optional user comments. A 1- to 256-character field. Added to DBDGEN statements
© 2014 I1BM Corporation
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IMS Catalog Members After Populate Utility

Catalog DB1 TSO
Populate Utility

DFS3PUOO DB2 TSO
DB3 TSO

ACBLIB

DB1 TSO
DB2 TSO
DB3 TSO

* There are 3 members in an ACBLIB

* Run the Catalog Populate Utility, DFS3PUOQOO

« The catalog members will have a timestamp TSO
« This is the ACB member timestamp

2014 I1BM Corporation 24



[all}
| o] |

100K

ACBLIB and Catalog After New ACBGEN S
ACBLIB

PSBLIB DB1 TS0

DB2 TSO
DBDLIB

Phase 1 DB3 TS1

DB1 ACBGEN &
DB2 CAT POP

DFS3UACB Cata|og

Phase 2

DB3

DB1 TSO

DB2 TSO
= User makes a change to DB3 and runs ACBGEN

1. Creates updated DB3 ACB member with new DB3 TSO

timestamp | | DB3 TS1
2. Creates new DB3 member in the catalog with new

timestamp

© 2014 IBM Corporation 25
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Catalog Member Timestamps

= Application request is made to read DB3
— IMS determines active DB3 member has timestamp TSO
— Internal DL/I call issued to retrieve member DB3 from IMS catalog

— IMS retrieves catalog member DB3 with timestamp TSO
Inactive

ACBLIBB

Catalog
DB1 TSO

Active DB2 TSO
DB3 TS1

IMS

DB1 TSO
DMB

ACBLIBA

pool DB2 TSO

DB1 TSO
DB2 TSO
DB3 TSO

DB3 TSO

— DB3 TS1

© 2014 IBM Corporation 26



Catalog Member Timestamps

= |nitiate OLC to switch from ACBLIBA to ACBLIBB
— Activates DB3 ACB with timestamp TS1

= Application request is made to read DB3
— Internal DL/I call issued to retrieve member DB3 from IMS catalog
— IMS determines active DB3 member has timestamp TS1

— IMS retrieves catalog member DB3 with timestamp TS1

Active

Catalog
ACBLIBB

Inactive IMS

DB1 TSO DB1 TSO

DB2 TSO
DB3 TS1

DMB
pool DB2 TSO

ACBLIBA

DB1 TSO
DB2 TSO
DB3 TSO

DB3 TS1 DB3 TSO
DB3 TS1

27
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Get Unique Record (GUR) Call

100K

= New “GUR” DL/I call

— Get Unique Record
— Restricted to use with IMS Catalog database

" Functions like a GU followed by a series of GNP calls

= Returns the entire database record in one call

— Saves overhead of issuing GU & GNP to retrieve all the metadata for a catalog
member

— Using an AIB token, the call can be continued if the I/O area is too small for entire
catalog database record

" Data returned will be in XML format
— The XML schemas are included in the IMS.ADFSSMPL data set:
e DFS3XDBD.xsd (for DBD records)
e DFS3XPSB.xsd (for PSB records)
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GUR Call Example

O LCASE=C

$S11111 DFSCDOO0O AIB

L GUR HEADER (RHDRSEQ ==DBD A1RPORTS)
L Z9999 DATAI

OPTION INPUT: O LCASE=C
STATUS INPUT: 511111 DFESCDeea AILB
gea2 OF ee@d4 PCE SELECTED = DFSCAT@®@ DED SELECTED = DFSCDeea

tALL=GUR SEG=HEADER FIELD=RHDRSEQ  OPER=== VALUE=DED AIRPORTS)

337 276776 32323226 6 66 6324733332277 6 632767233

CFB_%@552397>D21E8285>-3749>7023018472834/ »4/%7>5029532FE<ns2:dbd xmlns:ns2="http:/ www.ibm.com/ims /D
ED" dbdName="AIRPORTS" timestamp="1485618592179" version="082/18/1417.58" xmlSchemaVersion="1"»<acces
s dbType="HIDAM"><hidam datxexit="N" password="N" osfAccess="05AM"><dataSetContainer><dataSet ddname
="ATIRPDD" label="D5G1" search&="8" scan="3":<block size="8"/:<size size="4896"/><frspc fspf="8" fbff
="@"/></dataSet></dataSetContainer:</hidam></access><segment imsName="AIRPORT" name="AIRPORT" encodi
ng="Cpled47"><hidam label="D5G1":><bytes maxBytes="283"/:<rules inserticnRule="L" deleticnRule="L" rep
lacementRule="L" insertionlLocaticn="LAST"/><pointer physicalPointer="TWINBWD" lparnt="N" ctr="N" pai
red="N"/>¢/hidam:<field imsDatatype="C" imsName="ARPCODE" name="AIRPORTCODE" seqType="U":<startPos:l
</startPos><bytes:3</bytes><marshaller encoding="Cpla47"><typeConverter:>CHARL/typeConverters></marsha
ller»<applicationDatatype datatype="CHAR"/></field><field imsDatatype="C" name="AIRPORTNAME"><startP
osrd</startPos»<bytes>58</bytes»<marshaller encoding="Cple47"><typeConverter>CHAR</typeConverters</m
arshaller><applicationDatatype datatype="CHAR"/></field><field imsDatatype="C" name="AIRPORTCITY"»<s
tartPos>54</startPos><bytes>58</bytes><marshaller encoding="Cple47"><typeConverter>CHAR</typeConvert
erx</marshallerz<applicationDatatype datatype="CHAR"/></field><field imsDatatype="C" name="AIRPORTST
ATE"»<startPos>184</startPos»<bytes>58</bytes><marshaller encoding="Cpl@47"><typeConverter>CHAR</ typ
eConverter:</marshaller:<applicationDatatype datatype="CHAR"/>«</field><field imsDatatype="C" name="4
IRPORTCOUNTRY"><startPos»154</startPos»<bytes>58< /bytes><marshaller encoding="Cple47":<typeConverter
*CHAR< ftypeConverters>¢/marshaller><applicationDatatype datatwvpe="CHAR"/></field><lchild dbd="AIRPORT
I" pointer="INDX" name="AIRX">¢{/lchild:<segment imsName="DEST" name="DEST" encoding="Cpl@47":><hidam

physicalChildPointer="5SNGL" label="D5G1":<bytes maxBytes="53"/><rules insertionRule="L" deletionRule
="L" replacementRule="L" insertionLocation="LAST"/><pointer physicalPointer="TWINBWD" lparnt="N" ctr
="N" paired="N"/>¢/hidam:<field imsDatatype="C" name="AIRPORTCODE"><startPos>1l</startPos><bytes>3</b
ytesr<marshaller encoding="Cple47"><typeConverter>CHARS /typeConverters></marshallerz<applicationDatat
ype datatvpe="CHAR"/></field><field imsDatatype="C" imsName="DESTCODE" name="AIRLIMEMNAME":»<startPos>
4</startPos»<bytes>58</bytes=<marshaller encoding="Cple47"><typeConverter>CHARS ftypeConverters</mars
haller><applicationDatatype datatvpe="CHAR"/»</field></segment></segment></ns2:dbd>)

SEGMENT =

i i . i e i i |
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GUR Call Example

O LCASE=C

S11111 DFSCDOO0O AIB

L GUR HEADER (RHDRSEQ ==PSB  AIRPORTR)
L Z9999 DATA

aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa

CALL=GUR SEG=HEADER FIELD=RHDRSEQ  OPER=== WALUE=P5E AIRPORTR)

337 278776 32323226 6 66 8324733332277 6 632767233

CF8 _%B852397>D21EB285>3749:>7023018472834/ =4/%?>5029532FE<ns2:psh xmlns:ns2="http:/ www.ibm.com/ims /P
5B" psbName="AIRPORTR™ timestamp="1485613592179" wmlSchemaVersion="1" lang="ASSEM" s5s535ize="568" max
imumLock="8" onlineDBImageCopy="N" maxg="8" compat="N" icfreaSize="688" gsamRollb="N" userVersion="@
"»{iceropn iceropnConditionCode="8" ioceropnWTOR="N"/><dbPCB name="AIRPORT1" dbdName="AIRPORTS" list=
"" procopt="A" timestamp="eeeeeeaaae88" keylength="3" copies="8" sb="NO">»<pcbName>AIRPORT1</pcbNam
erx<senseg name="AIRPORT":><senseg name="DEST"/></senseg></dbPCB><dbPCE name="AIRPORT2" dbdName="AIR
PORTS" list="¥" procopt="A" timestamp="eeopoaeeeEaE8" keylLength="3" copies="8" sh="NO"><pcbName>AIRP
ORT2</pcblame><senseg name="AIRPORT"><senseg name="DEST"/»</senseg></dbPCB>»</ns2:psh>)

SEGMENT

S T T i e e et

(
(
(
(
(
(
(
(

aa
DEPCE LEV=B8 5EG= RET CODE= KFDE LEN=B&&88
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IMS Catalog Runtime Access

'TCPIP
SQL/DLI

Type 4 IMS Connect DEP Regions:

Universal
Drivers
(SQL/DLI/XML)

MPP, JMP, IFP,
BMP & JBP

SCI
Catalog

DB

DB
oL SQL/DLI

Applications

SQL/DLI

WAS z CICS
Type 2 Type 2

DRDA/TCPIP

DB2 z SP
Type 4

Universal Universal
Drivers Drivers
Universal

Drivers
(SQL/DLI/XML)

(SQL/DLI/XML)

(SQL/DLI/XML
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Catalog Configurations

= The IMS catalog supports many environments:
— one-catalog-per-system,
— one-catalog-per-sysplex, or

— any combination of shared and independent catalogs.

= Each IMS system can be linked to only one instance of the IMS catalog,
regardless of system configuration.
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Without an IMS Catalog 100K :E;ii
Multiple IMSes, each IMS has it’s own cloned ACBLIBs | IMS o

0y
ACBLIBA

Ty
ACBLIBB

S
S ACBLIBA
ACBLIBA

A
— ACBLIBB
ACBLIBB

<y
ACBLIBA
<y
ACBLIBB
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| iy
Multiple IMSes, Cloned ACBLIBs, each IMS has its own Catalog 1|R2§ i

| | e

Non-Shared CATALOG DB
Non-Shared DFSDFxxx
ALIAS=xXXX

DFSDF001 Member :
<SECTION=CATALOG>
CATALOG=Y
ALIAS=CAT1

0y
ACBLIBA

Ty
ACBLIBB

CAT1
Catalog

ACBLIBA

i 3
CAT2 CAT3

Catalog Catalog

5
CAT4

ACBLIBA
ACBLIBB

ACBLIBB

DFSDF003 Member :
<SECTION=CATALOG>

DFSDF002 Membex :

<SECTION=CATALOG> CATALOG=Y
CATALOG=Y Catalog ALIAS=CAT3
ALIAS=CAT2

T

ACBLIBA
DFSDF004 Member :
<SECTION=CATALOG>

S—
CATALOG=Y
ALIAS=CAT4 N
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Multiple IMSes, Cloned ACBLIBs, Shared Catalog 100K il

IMSE

Shared CATALOG DB
Shared DFSDFxxx

<y
ACBLIBA

ALIAS=DFSC >
>
Catalog
i

DFSDF000 Member:
<SECTION=CATALOG>
CATALOG=Y
ALIAS=DFSC

<y
ACBLIBA
0y
ACBLIBB

© 2014 IBM Corporation 36




Without an IMS Catalog 100K
Multiple IMSes, shared ACBLIBs | IMS

If];f?fi
[y

(!
| | e

i
ACBLIBA
ACBLIEB

ACBLIBB
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Multiple IMSes, Shared ACBLIBs, Shared Catalog

Shared CATALOG DB
Shared DFSDFxxx

ALIAS=DFSC

100K

IM

IFJ;TEEE
[ segg

L
[l
| | e

i
ACBLIBA
i
ACBLIBB

DFSDF000 Member:
<SECTION=CATALOG>
CATALOG=Y
ALIAS=DFSC

© 2014 IBM Corporation
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[l

Tyt
Steps to Enable the IMS Catalog 1|R2K g

e

CHESCY

e

P

| | e

Copy the IMS supplied DBDs and PSBs for the IMS catalog from the
IMS.SDFSRESL data set to your IMS.DBDLIB and IMS.PSBLIB data sets.

Run the ACB Maintenance utility to generate the ACBs for the IMS catalog.
Activate the ACB library that contains the IMS catalog ACB.
Define the HALDB master and partitions of the IMS catalog.

Code the CATALOG section of the DFSDFxxx member in the IMS.PROCLIB data
set.

If you need to manually allocate the database data sets for the IMS catalog,
allocate the data sets now. Otherwise, IMS creates them automatically.

Load the IMS catalog by running the DFS3PUOQO utility.
Image copy the Catalog
Restart IMS

© 2014 IBM Corporation 40



IMS Catalog Enablement 100K

IMS

&1y Add IMS supplied catalog DBDs and PSBs into your DBDLIB and PSBLIB
— Copy DBD and PSB object code from SDFSRESL to your DBDLIB and PSBLIB

/ICPYCMEM EXEC PGM=IEBCOPY
/ISYSPRINT DD SYSOUT=*
/ISDFSRESL DD DSN=IMSCFG.IMB1.SDFSRESL,DISP=SHR
/[DBDLIB DD DSN=IMSCFG.IMSB.DBDLIB,DISP=0OLD
/IPSBLIB DD DSN=IMSCFG.IMSB.PSBLIB,DISP=0OLD
/ISYSIN DD *
COPY OUTDD=DBDLIB,INDD=((SDFSRESL,R)),LIST=YES
SELECT MEMBER=(DFSCD000,DFSCX000)
COPY OUTDD=PSBLIB,INDD=((SDFSRESL,R)),LIST=YES
SELECT MEMBER=(DFSCPL00,DFSCP000,DFSCP001,DFSCP002PFSCP003)

4
A N.B. The MODBLKS resources for the Catalog databases and Programs do not need to be defined!

© 2014 I1BM Corporation 41



IMS Catalog Enablement ...

O

e

Run an ACB Gen for the Catalog PSBs
//PROCS JCLLIB ORDER=(IMSCFG.IMSB.PROCLIB)
/[ACBGEN EXEC PROC=ACBGEN,SOUT=*"COMP=POSTCOMP'
//G.SYSIN DD *
BUILD PSB=(DFSCPLO00)
BUILD PSB=(DFSCP000)
BUILD PSB=(DFSCP001)
BUILD PSB=(DFSCP002) ACBGEN can be run into Staging Library
BUILD PSB=(DFSCP003)
I*

Activate the ACB library that contains the IMS Catalog ACBs
— Run the Online Change Copy Utility to “Backup” Active ACBLIB in Inactive ACBLIB

— Initiate an ACB Member Online Change

INIT OLC PHASE(PREPARE) TYPE(ACBMBR)NAME(DFSCDO000,DFSCX000)
INIT OLC PHASE(COMMIT)
— Run the Online Change Copy Utility to Copy Active ACBLIB in Inactive ACBLIB

© 2014 I1BM Corporation 42



IMS Catalog Enablement

e Definition of the HALDB structure

— Partitioning of the catalog is the users responsibility

e Minimum of 1 partition is required
e Last partition must be able to contain the highest-key PSB record
e Catalog HALDB uses the high-key selection method
— No use of Partition Selection Exit is allowed
— Catalog Database Definition
e For systems that use DBRC
— Catalog database can be defined to the RECONs with the DBRC utility and commands

e For systems that do not use DBRC

— Catalog database must be defined to the Catalog Partition Definition data set using the
Catalog Partition Definition Data Set utility, DFS3UCDO

e If an ALIAS is used in the CATALOG sections of the DFSDFxxx member, each alias
Catalog database must be defined
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IMS Catalog Enablement IMS

DBRC DSPURXO0O utility and commands to define the Catalog DB to the RECONs

/ID.SYSIN DD *

INIT.DB DBD(DFSCDO000) TYPHALDB SHARELVL(3)

INIT.PART DBD(DFSCD000) PART(DFSCDO1) -
DSNPREFX(IMSCFG.IMSC.DFSCDO000) -
BLOCKSZE(4096,4096,4096,4096) -
KEYSTRNG(X'FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFY) -

ICICL(ICICL) OICICL(OICICL) RECOVJICL(RECOVJICL) -
NOREUSE RECOVPD(0) GENMAX(3) RECVJCL(RECVJCL)

INIT.DB DBD(DFSCX000) TYPHALDB SHARELVL(3)

INIT.PART DBD(DFSCX000) PART(DFSCXO01) -
DSNPREFX(IMSCFG.IMSC.DFSCX000) -
KEYSTRNG(X'FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFF) -
ICICL(ICICL) OICICL(OICICL) RECOVJICL(RECOVJICL) -
NOREUSE RECOVPD(0) GENMAX(3) RECVJCL(RECVJCL)

— If using a catalog alias prefix, replace DFSC in the database and partition names for the catalog and the
catalog secondary index with the four character ALIAS name prefix

— You might need to define multiple alias name databases to the RECONs
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IVP Support of the Catalog IMS

= The following jobs and task are added to the IVP in support of the IMS
Catalog:

— IV_E319) —This job allocates and loads the IMS Catalog database
— IV_0254T — This task provides an introduction to the IMS Catalog
— IV_0260J — This job retrieves data from the IMS Catalog database using DFSDDLTO

— Java Samples (Java suboption must be selected)
e |V_0261)J- SQL, Type 2
e |V_0262)— DLI, Type 2
e IV_0275J- SQL, Type 4
e |V_0276)— DLI, Type 4

Q The Catalog is not registered to DBRC with the IVP samples
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IMS Catalog Enablement — without DBRC definition ‘Rﬂg

= Using the Catalog Partition Definition Data Set utility, DFS3UCDO, to define the Catalog

database (for systems that do not use DBRC)

[/1S1 EXEC PGM=DFS3UCDO0,REGION=0M
[ISTEPLIB DD DSN=IMS.SDFSRESL,DISP=SHR
/IDFSRESLB DD DSN=IMS.SDFSRESL,DISP=SHR
// DFSHDBSC DD DSN= .. ,DISP=
[ISYSPRINT DD SYSOUT=*
/IMS DD DSN=IMS.DBDLIB,DISP=SHR
/ISYSIN DD *
HALDB=(NAMESFSCDO000)
PART=(NAMEHFSCDO00,PART=partiti onnane,
DSNPREFXdsnpr ef i x,
KEYSTRNGkeyst ri ng)
HALDB=(NAMEESFSCX000)
PART=(NAMEHFSCX000,PART=partiti onnane,
DSNPREFXdsnpr ef i x,
KEYSTHEX=FFFFFFFFFFFFFFFF) /*

DFSHDBSC is the DDNAME for the
Catalog Partition definition data set.
IVP provides sample jobs and tasks
that demonstrate how to set-up a
simple IMS Catalog.

Unregistered
Catalog database

— Catalog Partition Definition data set is populated with the information specified in the HALDB

and PART control cards

e RECON-like information for catalog database partition definition and structure

— The name DFSCDO0O0O in the HALDB and PART statements contains the default catalog prefix
DFSC. If your catalog uses an alias name prefix, substitute it in the JCL
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IMS Catalog Enablement — without DBRC definition

= After Catalog database is defined in Catalog Partition Definition Data Set

— ldentify unregistered Catalog database names
e UNREGCATLG parameter in the DATABASE section of the DFSDFxxx member

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

/* Database Section */

/************************************************** ****************/
<SECTION=DATABASE>

UNREGCATLGESCD000, DFSCX000) /* Unregistered IMS catalog DB~ */

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

— If using an alias name prefix, replace DFSC in the UNREGCATLG database names with the four
character alias name prefix

— Limitations of using an unregistered Catalog database ( Unregistered J

e NO IMS Data Sharing support Catalog database
e NO OLR support

* NO partition definition change support
— User must rebuild catalog partitions

* Manual recovery required for unregistered Catalog databases
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IMS Catalog Enablement - without DBRC definition Rﬂg

= After Catalog database is defined in Catalog Partition Definition Data Set

— Create a new DFSMDA dynamic allocation member for the Catalog Partition
Definition data set

[IDYNALOC JOB
I
IISTEP EXEC IMSDALOC

/ISYSIN DD *
DFSMDA TYPE=INITIAL
DFSMDA TYPE€ATDBDEF,DSNAME=lsn
DFSMDA TYPE=FINAL Unregistered
END Catalog database

/*
— dsn is the name of the Catalog Partition Definition data set

e (Catalog Partition Definition data set was allocated in the DFS3UCDO utility on the
DFSHDBSC DD

— Dynamically allocate Catalog Partition Definition data set in any IMS job step
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IMS Catalog Enablement - DFSDFxxx

5" Modify DFSDFxxx PROCLIB Member

— New CATALOG section(s) for catalog related parameters

e Single section format <SECTION=CATALOG>

e Multiple section format <SECTION=CATALOGimsid>
— Multiple IMS systems sharing one DFSDFxxx PROCLIB member
— imsid suffix must be a four character IMS ID

— CATALOG section parameters
The Catalog Definition user exit routine (DFS3CDXO0) is provided as an

PY CATA LOG — N | Y alternative option for batch processing environments that do not use the
i DFSDFxxx member of the PROCLIB data set.

— Catalog is disabled or enabled
— If enabled, IMS automatically creates catalog DDIR & PDIRs at IMS startup

e ALIAS=DFSC | xxxx (no default value)
— Specifies any 1-4 alphanumeric value used as a Catalog database name prefix
— Enables use of non-shared, aliased, Catalog databases within an IMSplex

e Use in a data sharing environment where each IMS has its own Catalog database and
all are registered in a single set of RECONs

* At runtime, the alias Catalog database names are dynamically replaced with internal
database names D000 and X000

— For standalone IMS system use “ ’” which is the standard Catalog database name
prefix =2 D000 and X000
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IMS Catalog Enablement - DFSDFxxx

= DFSDFxxx PROCLIB Member

— CATALOG section parameters (continued)

Information used by Catalog Populate Utility to automatically allocate the Catalog database
data sets
— DATACLAS
e Optional data class for SMS managed data sets
— MGMTCLAS
e Optional management class for SMS managed data sets
— STORCLAS
* Required storage class for SMS managed data sets
— IXVOLSER
* Volume serial number for primary and secondary catalog indices

* Required for non-SMS managed data sets - the secondary index will be created with a Cl SIZE of
18432 - so buffers of 20480 are required in the DFSVSMxx proclib member

— SPACEALLOC

* Free space % (0 to 9999) added to the IMS-computed size of the primary & secondary data set
allocations

— SMSVOLCT
*  Number of volumes (1-20) created by the Catalog Populate utility for SMS managed data sets

© 2014 IBM Corporation 50



IMS Catalog Enablement - DFSDFxxx

= DFSDFxxx PROCLIB Member

— CATALOG section parameters (continued)

e RETENTION=(INSTANCES=nnnnn,DAYS=nnnnn)
— Specifies retention schedule for metadata in the IMS catalog
— By default IMS keeps only two instances of the DBD or PSB in catalog

* Metadata instances older than the specified retention period are not automatically
deleted, but available for removal when a new instance of metadata is added

* Default value of “0” disables this feature
— You can specify the INSTANCES parameter, the DAYS parameter, or both.

e GURCACHE=1

— Specifies the amount of storage, in gigabytes, to allocate in 64-bit memory to cache XML
documents generated as responses to GUR calls. The valid values are 1 through 999.

You need to run the Catalog Purge Utility to delete DBDs and PSBs from the Catalog — it doesn’t
happen automatically.
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el
IMS Catalog Enablement 100K jis
’ 4

@ = |f you want to manually allocate the database data sets for the IMS catalog,
allocate the data sets now. Otherwise, IMS creates them automatically.
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IMS Catalog Creation IMS

e Populate the IMS Catalog
— Load the IMS Catalog using IMS Catalog Populate utility, DFS3PUOO

* Each ACB member is decoded, converted to catalog format, loaded into the
catalog
— Reads ACBLIB, DBDLIB and PSBLIB datasets as input
e Data sets can be concatenated but only first occurrence of an ACB member is
used
e DBDLIB needed for Logical databases and GSAM databases
e PSBLIB needed to determine which GSAM databases go into the catalog

— Catalog database DBD and PSB segments will have a version and contain a
timestamp that matches the ACB member timestamp

e Used to associate an ACB member with a catalog member

e Timestamp exceptions
— DBDGEN timestamp for Logical and GSAM DBs
— PSBGEN timestamp for GSAM only PSBs
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IMS Catalog Creation

IMS

= Populate the IMS Catalog ...

— If any of the database data sets do not exist, the DFS3PUOQO utility creates them
automatically: i.e. the DFSCD00O database data sets which are:

e The primary index data set

e The indirect list data set (ILDS)

e Four data set group data sets for the segments of the IMS catalog
e DFSCX000 secondary index data set

— DFS3PUOO calculates the size of the database data sets based on both the size of the

ACB library and the expansion percentages that you can specify in the DFSDFxxx
PROCLIB member

e The DFSDFxxx member is also where you specify the volume serial number for
the VSAM key-sequenced data sets or the SMS storage class, data class, and
management class for all data sets
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IMS Catalog Creation

= |MS Catalog Populate utility
— Can run as a typical IMS Batch or BMP job

* Requires IMS logs for backout / recovery

e Requires IRLM if catalog is shared and catalog active in an IMS subsystem
— Business as usual for data sharing

e Requires DBRC if catalog is defined in the RECON

e |f using Catalog Partition Definition Data Set
— User’s responsible to ensure online catalog access has ceased
— Business as usual for non-registered full function DB
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Catalog Populate Utility — DFS3PUOO

If you need to know how much DASD storage the
IMS catalog data sets will use before they are
created, you can run the DFS3PUQO utility without
populating the IMS catalog to generate only the
statistics report.

//IMSACBO1 DD FSDFxxx Proclib

I[IMSACBnn DD

RECONSs

IMS Catalog

PSB DFSCPLOO for Initial Load

PSB DFSCPO001 for inserting additional records Logs

Take an Image Copy of the Catalog database after the initial populate!
(Required if using DBRC)
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IMS Catalog Enablement

8 " If the Catalog is registered to DBRC

100K

IMS

— Catalog database datasets are now marked “Image Copy Needed” in the RECON

— Image Copy the databases

DSP0132|
DSP0132|
DSP0132|
DSP0132]
DSP0132|
DSP0132|
DSP0132|
DSP0132|

IMAGE COPY NEEDED FOR
DBDNAME=DFSCD01 DDNAME=DFSCDO1A
IMAGE COPY NEEDED FOR
DBDNAME=DFSCD01 DDNAME=DFSCDO01B
IMAGE COPY NEEDED FOR
DBDNAME=DFSCD01 DDNAME=DFSCDO01C
IMAGE COPY NEEDED FOR
DBDNAME=DFSCD01 DDNAME=DFSCDO01D
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IMS Catalog Enablement IMS

(9" Restart IMS causing DFSDFxxx to be read and Catalog to be enabled!

Response for: QRY DB NAME(DFSC*) SHOW(ALL) More:
DBName PartName MbrName CC TYPE Acc Status LAcc LRsdnt LclStat
DFSC* IMB2 0 NONE

DFSCDO000 IMB1 0 PHIDAM READ Y

DFSCDO000 DFSCD01 IMB1 0 PART READ NOTOPEN
DFSCDO000 DFSCD01 IMB1 0 PART READY NOTOPEN
DFSCDO000 IMB2 0 PHIDAM READ Y

DFSCDO000 DFSCD01 IMB2 0 PART READY NOTOPEN
DFSCDO000 DFSCD01 IMB2 0 PART READ NOTOPEN
DFSCX000 IMB1 0 PSINDEX READ Y

DFSCX000 DFSCX01 IMB1 0 PART READ NOTOPEN
DFSCX000 DFSCX01 IMB1 0 PART READY NOTOPEN
DFSCX000 IMB2 0 PSINDEX READ Y

DFSCX000 DFSCX01 IMB2 0 PART READY NOTOPEN

DFSCX000 DFSCX01 IMB2 0 PART READ NOTOPEN
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Adding IMS Catalog Metadata

= New ACB Generation and Catalog Populate utility, DFS3UACB
— Replaces existing ACBGEN Utility, DFSUACBO, if IMS catalog enabled
— Generate ACBLIB member and create catalog metadata in a single job

* Phase 1- ACBGEN
— DBDLIB and PSBLIB members used as input
— Validation is unchanged
— ACB member is written to ACBLIB with new ACBGEN timestamp
e Phase 2 — IMS catalog update
— Generated ACB is decoded, converted to catalog format, loaded into the catalog

* DBD and PSB metadata created and inserted

e Corresponding ACB member timestamp saved as timestamp in catalog DBD and PSB
segments

* Ensures validity and consistency of ACBLIB and catalog

= New ACBGEN (DFS3UACB) and new Catalog Populate (DFS3PUQO) utilities are
the only updaters of the IMS catalog

— IMS online and IMS batch regions will never update catalog data

— IMS online and IMS batch regions will only retrieve data from the catalog

2014 I1BM Corporation 59



IMS Catalog Additions Via New ACBGEN & Populate
Utility

yuel
]!y
|o!ls]

[l

DFSDFxxx Proclib
RECONSs vVIEMDE

I/IMSACB DD and

INMSACBO01 DD
BLIBs

" ACBGEN &

IMS Catalog

PSB DFSCPO0O0L1 for inserting additional records
Logs
BLIBs

= New integrated ACBGEN process includes update to the catalog
= DFSDFxxx PROCLIB member has the catalog information

= DFSMDA member used to dynamically allocate the catalog datasets (if not
using DBRC for the Catalog) © 2014 18M Corporation
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Catalog “Housekeeping” IMS

= Run the Catalog Purge Utility DFS3PU10 to remove Catalog entries

/IBATCH EXEC PGM=DFSRRCO00,
/l PARM=(DLI,DFS3PU10,DFSCP001,,.,,,..,, IMBL,,Y,Y,IRLB,,,,,11011s
/I 'DFSDF=0B1")
/ISTEPLIB DD DSN=IMSCFG.IMB1.SDFSRESL,DISP=SHR
/I DD DSN=IMSCFG.IMSB.USERLIB,DISP=SHR
/IDFSRESLB DD DSN=IMSCFG.IMB1.SDFSRESL,DISP=SHR
/IPROCLIB DD DSN=IMSCFG.IMSB.PROCLIB,DISP=SHR
/IMS DD DSN=IMSCFG.IMSB.PSBLIB,DISP=SHR
/I DD DSN=IMSCFG.IMSB.DBDLIB,DISP=SHR
/ISYSUT1 DD DSN=IMSCFG.IMSB.CATPURG,DISP=0OLD
//IEFRDER DD DSN=&&IMSLOG1,DISP=(NEW,DELETE),
/| DCB=(RECFM=VB,LRECL=4092,BLKSIZE=4096,BUFNO=5),
/I SPACE=(CYL,(200,75)),UNIT=SYSDA
//IEFRDER2 DD DSN=&&IMSLOG2,DISP=(NEW,DELETE),
/I SPACE=(CYL,(200,75)),UNIT=SYSDA
/IDESVSAMP DD DSN=IMSCFG.IMSB.PROCLIB(DFSVSMOB),DISP=SHR
/ISYSPRINT DD SYSOUT=*
/ISYSIN DD *
MODE BOTH
L
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The IMS Catalog is a Database

= Catalog database management is required
— Review/adjust database buffer pool definitions
— Perform routine management and maintenance on the Catalog database

e |mage Copy, Pointer Checker, Reorg, etc...
— Catalog database will need to be REORG’d

 |f Catalog database is defined to the RECONs =
— HALDB OLR non-disruptive reorganization is supported

 |f Catalog database is not defined to the RECONs -
— HALDB OLR can’t be supported and a reorg utility must be employed

= Support with existing backup and recovery procedures
— Image copy, recovery, backout utilities etc...

— If Catalog database is not defined to the RECONs = recovery is limited

e Same as non-registered, full function database recovery procedure
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Living with (or concerns with) the IMS Catalog 1/2

Catalog is populated from ACBLIB (initially)
— Batch PSBs or DBDs accessed only in batch may not be in the ACBLIB

Sizing the Catalog

— How many Partitions will your Catalog have?

e Depeneds on the number of PSBs & DBDs
— IMS Catalog is a Database. So treat it like a database!!

Backup & Recovery of the Catalog
— How often do you image copy the Catalog?

— IMS Catalog is a database. So treat it like a database!!

Will need to run the Catalog Purge utility. How often?

The ACBGEN process

— How do you handle fall back plans?
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Living with (or concerns with) the IMS Catalog 2/2 }Rﬁg l

= Default started access for the catalog is READ. So if you plan to do ACBGEN
using the CATPOP as a BMP you need to start the catalog in UP mode.

= New ACBGEN & Catalog Populate utility (DFS3UACB) doesn’t back out the
ACBGEN if the Catalog update step fails.

= Watch out for APAR PI13336 & PTF UI17425 (V12) and PTF Ul17426 (V13)
— PTF adds EXTERNALNAME to XDFLD statement in the DBD
— If you have not installed the Catalog, install this PTF first €=======

— If you have already installed the Catalog, installing the PTF will force you to:

* Do a DBDGEN for DBDs of all databases with secondary indexes
e Do an ACBGEN for all these DBDs
e Then Populate the Catalog again
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Summary

= |[MS Catalog is key element of IMS strategy

— For integration and simplification

— More and more products/processes use it

— IMS 13 features which pre-req it

— It’s simple to implement but ...

e Remember it’s an IMS database so treat it like a database!!
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