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IBM z Analytics = Db2 Tools

Apply Cloud/DevOps Concepts to your Db2
= Take business arguments to the data...
— Drive down costs and outperform competitors value
— Consumptive patterns
— Increase resilience by enabling other business players to create complex higher value
proposition on top of your interface
— Drive loyalty in a world of openness

Scalable Data Platforms &
Stores Ecosystems

[}

n a \;L[C‘\]((\)rce GO\ }Sle

= Provisioning / Refresh
—2 Speed IT
» Enabling Agile development
+ Fail fast /Shift left

= DevOps
— Continuous Integration / Continuous Delivery (CI/CD)
5 — Deploy to Production © 2018 IBM Corporation

IBM z Analytics = Db2 Tools

Business will pass you by if you are waiting for...

= How can Db2 fit into this dynamic development
environment?

= Provisioning and Deployment (Promotion) [ Waiting, where innovation dies |

= We have Tools that reverse engineer database ! !
structures and move data Dey

Request
Env

= We have Tools that do schema compares and
determine differences

= We need these services to be RESTful Request . schema
— Representational State Transfer

— Light weight HTTP protocol to invoke
services

= We need integration with todays CD/CI
solutions

6 © 2018 IBM Corporation
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IBM z Analytics Db2 Tools
Continuous Integration / Delivery Concepts
= Top CI/CD Tools » REST is the key
— Jenkins — Representation State Transfer
— TeamCity — Lightweight HTTP protocol
— Bamboo — Micro/services architecture
— GitLab — Supports composable applications / pipelines
- Go
— Travis Cl = External R_EST APls
— Wercker — Db2 Native REST support
- AppVeyor - Z/OS Connect
— Buildbot — Like an open stored procedure call
" somtore = Internal REST APls
_ Urbancode - gupgortforoperaﬂonal functions
— FinalBuilder = Se" p: elines . ducts on left
— Hudson — Supports pipelines for products on le
— Chef . = The focus of this presentation
- 'IC':ezm I;gundatlon — Provisioning & Deployment
- ~odeship — Tools as the microservice to CD/CI pipelines
7 © 2018 IBM Corporation

IBM z Analytics = Db2 Tools

A framework for managing various aspects of z/OS through a
web browser interface.
Streamlining traditional tasks.
Provides automation.
= 7/OSMF Workflow
- Workflow Definition File (WDF)
- XML
- Structure of workflow
- Variable definitions
* Category Groups
- Steps to complete a task
- Variable Input File (VIF)
- Defaults for variables
* Input Variables pages
* REST workflow create
* VIF
* WODF
- Template(s)
- JCL (REXX, UNIX Shell)
- Executed in the steps
- Variable substitution

z/OSMF Workflow
= = - z/OSMF

Manages z/OSMF Workflows
Access to z/0S Resources
(SDSF, ISPF, etc.)

Workflow Definition File

/+30BPARM S=$instance-srclpar
7751 EXEC_PGM=CKZ00500, REGTON=0M
5

)
R-PORT (5099

CPIP-STC-NAME(TCPIP)

)

MAX-COPY-RE(0)

SOURCH
SOURCE-T!
MAX-RC (0
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z/OSMF for REST

A framework for managing various aspects of z/0S
through a web browser interface.

Streamlining traditional tasks.
Provides automation.

Re

REST Server

“workflowKey" :

Numerous z/OSMF REST
Interfaces (see table)

6/5/18

Db2 Tools

Manages z/OSMF Workflows
Access to 2/0S Resources
(SDSF, ISPF, etc.)

"42800418-5C37-434C-aded- 759950401330

Workflow Definition File
(XML)

REST interfaces for Steps
Table 1. SAF identifiers for the 2/OSMF REST interfaces Workflows Workflow variable input file
REST interface Identifier Jemplates
Application Linking Manager interface [APPLINK
Application server routing services | GATEWAY
»Cloud provisioning services« »PROVISIONING « Jer0BAR Ssinstance-srelpar I S0\
Data persistence services PERSIST 51 g S OO RECTOL i ,
CKEPRANT b SvSoUT . N

Multisystem routing services GATEWAY s tanssaskaant. P 50 DISPaGHR,DSHERSOA. CKEI20. 04, VB, PARALID(CKZINT®) \n\

J7eKzi06 05 SysouTen
Software management services SWMGMT sinstancesLissdelds S p—

77CK2SV0B3 D DISP-OLD, DSN=84ns anse=synsdb2dan

sance-salous
Topology services SYSTEM Rl e e p ueTssase. oz saLouT(LsTORO)
" 77CKIERRGR DO SYS0UT=s

TSO/E address space services S0 7/BSDSO1 DD DISPeSHR, DSN~Sinstanse=srshidi G oo1speauoorssase. cxz.onurisrenae

770SDS02 DD DISPeSHR, DSN-sAnstanCA-s(chsdeA
2/0S data set and file REST interface |FILES Jrtan o AneAanGezRRAsy y s oanrssen s
2/0S jobs REST interface JOBS LOCAL-SSID($4nstance-arsdha)

]
TCPIP-STC-NANE (TCPTP

ZIOSWF workfiow sarvices WORKALOW SOURCE-TCPIP-SERVER-PORT (5099)

SOURCE-TCPIP-STC-NAME(TCPIP)
-RC(0)
MAX-COPY-RE(0)

© 2018 IBM Corporation
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Provision developer environment

“Create schema like” service

= Specify source environment and schema,
target subsystem and schema
= Rip source, provision target
= Utilize REST enabled IBM Change
Management Solution Pack
- V11.2 + PI67731, P172396, PI76054
— DB2z: PI79222 (V11), PI73492 (V12)
— z/OSMF: P171068 (V2.1), PI70526
(v2.2)
= Useful for
— CD/CI fully automated tests
— Self-service schema provisioning portal

AOC provided Workflows
GEN (Provisioning)

* Reverse engineer objects
Compare Batch (Deployment)
Produce DDL for differences
Run DDL (Provisioning & Deployment)

« Execute results from the above

DB2A
Schema=SDMOB01
(target)

DB2A
Schema=SDMOBGM
(source)

Schema
deployment
process

Workflow

REST call over HTTPS

© 2018 IBM Corporation
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IBM z Analytics =L  Db2Tools

Cloning Tool Mission
Provisioning

= Purpose-built tool for creation of clone environments

= Enable cloning for Production-like environments without
Production impact
— Create or refresh a QA environment
Life-like Development environment
Move workload/users to another DB2
Test migrations
Forensics / Auditing
Provisioning

= Efficient creation / refresh of Subsystem and Application clones
= Time savings for Administration roles (Systems, DBA, Storage)

» Maintaining source system availability during the cloning process
— Consistency with Availability

= Expandable architecture for customer-specific situations

= A product roadmap which will bring added productivity and
enhanced flexibility

1 © 2018 IBM Corporation

IBM z Analytics Db2 Tools

Subsystem Cloning & Application Cloning

Availability

To the same or different subsystem/group
DDL propagation

Object attribute renaming

RI Handling

Table Space Log Apply

REST Mismatch detection
Interface UNLOAD/reLOAD Support
REPAIR / Index REBUILD option

Availability

Subsystem

Identity Column adjustments
Aooli . XMLSTRINGs Processing
. ication Data Masking

Cloning pp .

oot m loning
LISTDEF (w/simulate mode)
Source page set or image copy support
Fuzzy Copy option to maintain source availability
Cloning Tool

Understands the internals of DB2 and

Integrates with storage system facilities
12 © 2018 IBM Corporation




6/5/18

IBM z Analytics Db2 Tools

DB2 Application Cloning_ (Provisio
Producten Do

Source Job

ning) / Refresh Steps _______. :

i Target DB2
I
I

Target Job

Object ID translation, data
masking and log apply
Drive REPAIR &/or Index
REBUILD if needed

LISTDEF selection
- R
AUX
Include Indexes
EXPLODE_OBJECTS
e Verify object compatibility
o Update identity columns
Create target objects if XML conditioning
they don’t exist

= Translation rules
Start target table and

Stop table space or index spaces

fuzzy copy

e Perform copy process

e Start, if stopped

Toow o
FUZZY-COPY . . « » + « o v v v on on .. YES @ C ) -
L - Set LOG-AP
14 2018 IBM Corporation

IBM z Analytics Db2 Tools

Application Cloning Sources & Targets

= DB2 Source VSAM dataset = Within the same DB2 system
—Log apply possible or to another DB2 system
= DB2 regular DB2 Image Copy = In the same LPAR or another
—Log apply possible LPAR
= Consistent Flash Copy Image = Name and DDL Attribute
Copy of TS (and IX) Translations

= System Level Backup
—Recovery Expert produces ICs
from the SLB

15 15 © 2018 IBM Corporation
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IBM z Analytics =L  Db2Tools

Data Masking

= Protect sensitive production data on test systems

= Cloning Tool is not a data masking / privacy product
—  Will not work with compressed data or LOB, XML, or graphic types
— Does not consider the context of the field during masking
» For example: Credit Card Numbers
» Could cause application validation / logic errors

= Option to mask one or more columns during the table space refresh
process
— 11 masking options from which to choose
— Specified at the table / column level

= The masking changes are made during OBID translation step based on
masking rules that are enabled during the copy

= All referential integrity columns can have same masking function applied
— 3 of the masking options (PATTERN, SCRAMBLE, USEREXIT)
applicable to RI
— You must use the same option consistently across Rl sets

= USEREXIT should be used when spanning DB2 & IMS Cloning Tools

— Can be written in multiple languages )
16 © 2018 IBM Corporation

IBM z Analytics Db2 Tools

= When using FTP to place the files in USS HFS
= Use binary transfer
= Browse or Edit can be used to view the files with
the Data Encoding: ASCIl option

z/OSMF for REST
- & Operatio

Manages z/OSMF Workflows
Access to z/0S Resources
(SDSF, ISPF, etc.)

REST Server Workflow

»./ “workflowKey" : "42800418-5c37-434c-aded-75995d40133b"

Workflow Definition File
(XML)

Steps
Workflow variable input file
Templates

HAX-RC(0)
HAX-COPY-RC(0)

17 ASCIT © 2018 IBM Corporation
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Application Provisioning

*  Workflow Definition File
* 48 Variables across 5 Categories
* Cloning Tool Installation
* LPAR & Db2 Information
* Cloning Tool Processing Parms
* Source Object Parms
* Target Object Parms
* Variable Input File 3
* 48 Variable defaults /
* Customization per environment
* Templates )
* 3jobs
* Parm Check
* Source Job

Target JOb

& 9characters nhclld

6/5/18

Db2 Tools

nonds_sgvol_wf.xml
" encoding="UTF-8"7>

0rg/2081/XMLSchen
/workfLow/schemas, urkih)w v1.xsd"

sysplex">CTSubSysCloningNonDS</.
>Cloning Tool Subsystea Cloning for non-data sharing systeas via Storsge Group and-or Volume mapping

2324/
>

>1BM</

~5565-N15</
>DB2 Cloning Tool WorkfLowe/
>Version 3.2</.

name="ss_CleanUp">

>Clean up a previous SS Clone target subsystem?</
>Indicator to drive clean up steps. See Instructions.<

B ssiClamlpiXndi catorto drd velclaan]ip [ tepsti Sos Instructions s

>

»55 Clone Clean Up</.
SYES</
>NO</
SONLY</
>NO</

Tab Size: 4 XML

© 2018 IBM Corporation
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Making of a z/ OSMF Workflow

» The workflow XML file
Workflow information
Variables 2
Steps (3

1

<
<

name="ckzappclones">

>Execute Db2 Cloning Tool App Cloning Source Job</

>
isCallable="sysplex">CTappCloning</ >
>Execute Cloning Tool Application Cloning
>
>3.2</
>IBM Db2 Cloning Tool</

>
>

>5565—N15</
>Db2 Cloning Tool- App Clone WOrkflOVK/
>Ver51on 3.2</,

Execute the DbZ Cloning Tool Application Cloning Source Job.

</

teplib" require
kzplan" require
rclpar" require

yncdb2dsn” r
qloutdd"

AAAAAAAAAAAAAAAAR

A

substitution="false">
>
>10</ >
>Basic JCL</
>true</.
>

A
<

>

AAAAA

substitution="true">
ckzapps. template
</ >

ldloutdd" required:

true"/>
true"/>
true"/>

name="ckzplan">
>Cloning Tool Plan</ >
>Plan name of Cloning Tool</ >
>ckzplan: Plan name of Cloning Tool</'
>Installation</

>
>

name="srclpar">
>Source LPAR</ >
>Source LPAR</
>srclpar: The Source LPAR associated with the Source DB2.</
>CT App Cloning Parms</ >
>
>
>

© 2018 IBM Corporation
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IBM z Analytics =L  Db2Tools

>

z/OSMF Workflow Use Overview

= Create the workflow
— Via z/OSMF web pages or a REST API
— Make sure steps are assigned
— Steps should be in a “Ready” status if AutoEnabled

& Ready 3 Source Db2 Suspend log when FC
CONSISTENT(NO)

= Start workflow
— Via the zZ OSMF Step, Perform tab
— If the step is Completed successfully and the next step is Ready
the workflow continues

n Once a WOI'kﬂOW |S Completed +” Complete 1 Cloning Tool Parameters
— A step can be executed individually
+ z/OSMF management facility, Perform tab ! AT R A

* REST API with the stepname JSON attribute

= For repeated service requests
— Like Provisioning & Deployment
— Create a workflow for each request instance
— Execute the workflow
— Optionally clean up the workflow
20 © 2018 IBM Corporation
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Creating a z/OSMF Workflow

1BM 2/08 Management Facility

Welcome Worktiows

Workflows
Simplfies tasks through guided step-based workllows, and provides administrative functions for assigning workflow responsibilties and tracking progress.

Actons - Acive - Search

systom Status.
Fit

gram | 13 1BM Admin-OC Public 105058 RSPLEXO1.RS22 (RS22) 0In Progross )

am 13 1BM Admin-OC Pudlc  tss8s8 RSPLEXO01.RS22 (RS22) + Complete

boute Admin Batch Restart Program For 1.1 18M Admin-OC Pudlic  tssasa RSPLEX01.RS22 (RS22) 0In Progross
v

[ Create Workfiow.
Customize JOB Statement
Workflows View »
) Select Al
Deselect Al
Configure Columns |
Hide Fiter Row

SDSF OUTPUT DISPLAY IZUSVR1 S0654391 DSID 107 LINE 41 i

COMMAND INPUT ===>
IZUG349I: The z/0OSMF Server home page can be accessed at
https://FXXXX.yyyyyyyyyyyyyy.com :11443/zosmf
after the z/OSMF server is started on your system.
21 © 2018 IBM Corporation
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Creating a z/OSMF Workflow

Create Workflow

Type or select a workflow definition file to use for creating a new workflow.
For a z/OS data set, specify a fully qualified name, with no quotes.

* Workflow definition file:
Ju/l - zosmfiwfiwickztsclone.xml -

Type or select a variable input file to populate the new workflow. For a 2/OS data set, specify a fully
qualified name, with no quotes.

Workflow variable input file:

Junh S/ zosmf/wfickzappclone. txt -
* System:
RSPLE)W WEl W= M - Local ‘ v |
< Back Next > Finish Cancel Help

22

© 2018 IBM Corporation

Db2 Tools

Creating a z/OSMF Workflow

>
isCallable="sysplex">CTappCloning</ >

>Execute Cloning Tool Application Cloning
>
Create Workflow S .
>IBM Db2 Cloning Tool</ >
>
Workflow definition file: >5565-N15</ >

Ju/mEm - Wzosmfiwtiwickzisclone.xml >DB2 Cloning Tool Workflow</
>Version 3.2</

Variable input file: >

fun Wl zosmfiwfickzappclone.txt

>

Description:
Execute Cloning Tool Application Cloning

Vendor: Version: s Callable: @
IBM Db2 Cloning Tool 3.2 In the same sysplex

* Workflow name:
Execute Cloning Tool Application Cloning - Workflow_0

* Owner user ID: System:
— ~| RSPLEX" M Local
Comments: = Access(Learn More):
@'Public -4

v/ Open workflow on fifiish /' |Assign all steps to owner user ID:

< Back Next > Finish Cancel Help

23

© 2018 IBM Corporation
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Db2 Tools
Welcome Workflows
Workflows » Execute Cloning Tool Application Cloning - Workflow_( <em— Help
Execute Cloning Tool Application Cloning - Workflow_0
Description Owner: System Is Callable:
Execute Cloning Tool Application Cloning u RSPLEX01.RS22 (RS22) In the same sysplex
Percent complete: Steps complete: Status: Access (Leamn More)
0% 0of2 &1 In Progress & Public
Workflow Steps
Actions ~ Search
% Nofilter applied
State No. Title Catleaworkfiow Automated Owner Swill Category Assignees
@) P Filter Filtor Filt Filtor Filtor Filter Filtor
1 Cloning Tool Parameters Yes 155858 Installation Information tss858
t [ = Ready
2 Variable customization Yos ts5858 REXX 155858
[ = Ready 3 Execute Db2 Cloning Tool App Cloning Yos 185858 Basic JCL 185858
Job
Execute D2 Gioning Tool App Cloning tss858 Basic JoL 155858
< >Execute Db2 Cloning Tool App Cloning Source Job</ - ! } )
substitution="false">
Execute the Db2 Cloning Tool Application Cloning Source Job. >
</ > >10</ >
teplib" required="true"/> >Basic JCL</
kzplan" required="true"/> >true</
rclpar” requi true"/>
rcdb2" required="true"/>
rcbsds2" require
gtlpar" require
gtlocn" require:
gtvcat" require
ini" required
" required="true"/>
24 i " required="true"/> © 2018 IBM Corporation
true"/>

Db2 Tools

z/OSMF Workflow Steps ... Drill into the first step

Welcome Workflows
Workflows » Execute Cloning Tool Application Cloning - Workflow_0 1. Execute Db2 Cloning Tool App Cloning Source Job :E;ecu::zgzgcé({::i ; Tool App Cloning Source Job</
Properties for Workflow Step 1. Execute Db2 Cloning Tool App Cloning Source Job Exectte the bb2 Cloning Tool Application Cloning Source Job.
</ >
General Details Dependencies Notes Perform Status \put Variables eedb E‘;z{;: require
require

Title:
Execute Db2 Cloning Tool App Cloning Source Job
requir:

Description: gtlpar" require

Execute the Db2 Cloning Tool Application Cloning Source Job.

" required="true"/>
required="
require
require

<
<
<
<
<
<
<
<
<
<
<
<
<
<
<
<
<

substitution="false">
>

>10</ >
>Basic JCL</
>true</ >
>
< substitution="true">
ckzapps. template
</ >

4">JCL</
>

25 © 2018 IBM Corporation
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name="1istdef">
>CKZ LISTOEF Control Records</
>CKZ LISTDEF Control Records</

SUistdef: The LISTDEF control. records to chose source objects. Use the Cloning Tool UL to develop a proper set of
ontrol records.
</

Welcome Workflows

>Clontng Tool  bject Handlinge/

multiLine="tru
Workflows » Application Cloning Provisioning » 1. Cloning Tool Parameters Samesrddlattr's
>CKZ DDL-ATTRIBUTE-CHANGE</
Properties for Workflow Step 1. Cloning Tool Parameters e s ity O
—_— >ddlattr: These records drive the DDL-ATTRIBUTE.CHANGE for CKZ. Use the Cloning Tool UI to develop a praper set of
General Details Notes Perform Status mntm\ records. Attributes include STROGROUP, GBPCACHE, LOG, PRIQTY, SECQTY, TRACHMOD, CLOSE, DATACAPTURE, and BUFFERPOOL;
and can be applied to DATABASE, TABLESPACE, TABLEPART, TABLE, INDEX, INDEXPART, or all objects.
——Attrmu(e-name,Source—attnhute-ar—x,Yarget-va\ue-tn-be-used,Targel-type,Suurcz-ohjec(-name-ur-h\ank,
</
Input Variables Input Variables - Source Object Parms < >€\nn1ng Tnnl on]m Handling</ >
multiLine
Cloning Tool Installation  Enter the variable values for this input category. o

LPAR + Db2 Information
name="objxlat">

Cloning Tool Processing >CKZ 0BIECT-TRANSLATE</ Lot 1>

Parms >CKZ OBJECT-TRANSLATE End each line with " -

Source Object Parms ~objxlat: These records drive the ORJECT-TRANSLATE for CKZ. Use the Cloning Tool UI o develop a proper set

o
(0!\(?0\ records. Attributes include CREATOR, DATABASE, TABLESPACE, INDEX, INDECSPACE, TABLE, and VCAT; and wildcarding can be
Target Object Parms ; ed. —0bject-type, Source-nane, Target-i
rget oject Fan * LISTDEF Control Records: () - identify the Source objects for cloning: 18 S TS S
Review Instructions LISTOEE CRESAMPL < >Cloning Tool bfect Handling</
Create JOB statement INCLUDE TABLESPACES ST > listdef =
Review JCL ARTATLIE DSNEDLOA R LisoeF presampL \n\
Submit and Save JCL INCLUDE TABLESPACES \n\
* Include All Rl: () - Add Al keyword to all LISTDEF definitions: DATABASE PRBED11A \n\
& g RI ALL \n\

ddlattr =
* Explode Objects: (D) - Include dependent objects: STOGROUP, *, SYSDEFLT,,, - \n\
N .

objxlat =\
DATABASE, PRB8, ABC8% — \n\
CREATOR, PRB8*, ABC8* - \n\
VCAT,L7BB,L78BB - \n\

sqloutdd =\
7/CKZQLOUT DD DIS

LD, DSN=TS5858.CKZ.SQLOUT (LSTPRB8)

ddloutdd =\
//CKZDLOUT ~ DD DISP=0LD,DSN=TS5858.CKZ.DDLOUT(LSTPRB8)
<Back Next > Save n Cancel logapplydd
//SYSINCKZ DD DISP SHR, DSN=TS5858. CKZ. LOGAPCTL (LSTPRB8)
ckzplan CKZ320P
srclpar = RS22
26

© 2018 IBM Corporation
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z/OSMF Workflow Job Customization & Submission

—_— 77
Weicome Workfows

/7%
/%J0BPARM S=$instance-srclpar
/751 EXEC_PGH=CKZ00500, REGION=0M
sinstance-steplib
Workflows » Application Cloning Provisioning » 3. Execute Db2 Cloning Tool App Cloning Source Job P el T,
Properties for Workflow Step 3. Execute Db2 Cloning Tool App Cloning Source Job sinstance-ckzini
//CKZLOG DD SYSouT=x
General  Details Notes  Perform o sut
7 CkoSND82 0D DTSP=OLD, DSN=sinstance- syncdb2dsn
tdd

$instance-sqlout
Review Instructions Review JCL $instance-ddloutdd
Create JOB statement Reviow the generated JCL, then cick Next 0 proceed. Optionally,you can et the JOL. To do 5o, cick the Edit JCL. JOGERR 00 ST e
Review JCL. //BSDS@2 DD DISP=SHR, DSt instance-srcbsds2
Submitand Save JCL

1/CKZIN

LOCAL-SSID($instance-srcdb2)

TCPIP-SERVER-PORT (5099)

5B G oI — TCPIP-STC-NAME (TCPIP)

JOB CLASS=A, NS v REGTON=OM SOURCE-TCPIP-SERVER-PORT (5099)
ER=TS5858 , NOTIFY~TS5858 SOURCE-TCPIP-STC-NANE(TCPIP)

HAXCOPY_RC ()
DB2-COMMAND-RESPONSE-WALT (60)
o DB2-PLAN (CKZ320P)
=CXS oh=ON IP-VERSIONG (N)
ENO.CKZ320 . TBMTAPE . SCKELOAL MAX-SUBTASKS (1)
eon SUBTASK-DATASET-EXTENSIONS (N)
NEXIT SUBTASK-TERHINATION-WALT (60)
MERGE-PRINT (Y)
ARM(CRSINI USE-RUNTIME-REPOSITORY (N)
TARGET-J0B-REPAIR-EXECUTE (N)
TARGET-J0B-REPAIR-SELECT (K)
TARGET-J0B-R
REBUTLD- INDEXES_EXECUTE (V)
PROCESS-UNMATCHED-TARGET-INDEXES (Y)
ALL REBUILD-UNMATCHED-TARGET~INDEXES (Y)
TABLESPACES INTELLIGENT-REBUILD(Y)
ABLESPACE DSN8D10A.DSN8S10R REBUILD-INDEXES-REPORT (Y)
UTILITY-COMMAND-EXECUTE-PERCENT (0)

EditJCL | Maximum record length: (D 80 TARGET-DB2(SSID($instance-tgtdb2) -
LOC($instance-tgtlocn) -

DEFVCAT($instance-tgtvcat) -

<Back Next> save Fini Cancel PORT(5099) -
LOG-APPLY( -

27
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z/OSMF REST - How to get the Workflow Key
= Get the Workflow Key

6/5/18

GET https:// W | 1:11443/z0smf/workflow/rest/1.0/workflows?owner= Il Params Send

Pretty JSON )

21 "workflowKey"
22 "workflowName

05065db@-b5e3-450d-bad0-9edd1de@Ib4s7" ,
xecute Admin reverse engineering program - Workflow_ "™ M/

23 "workflowVersion": "1.3

24 "workflowDescription Execute Admin reverse engineering program\n",

25 "workflowID": "execGEN"

26 1,

27~ {

28 "owner": " Wl ",

29 "workflowDefinitionFileMD5Value": "535b9ce@3c8c50f322dd24862efedcab”,

30 "instanceURI": "/zosmf/workflow/rest/1.0/workflows/806395b4-f00f-43dc-a956-2c@a255f6be2",
31 "access": null,

32 “vendor": "IBM Admin-0C",

33 "workflowKey": "806395b4-f00f-43dc-a956-2c@a255f6be2",

34 "workflowName xecute Admin Batch Restart Program For Deployment - M R,
35 "workflowVersion": "1.1"

36 "workflowDescription Execute Admin Batch Restart Program For Deployment\n",
37 "workflowID": "RunDDL"

38 18

39 -

40 "owner": "HEEE ',

41 "workflowDefinitionFileMD5Value": "ea8c768b78840069bb6a1264602df9bl",

42 "instanceURI": "/zosmf/workflow/rest/1.0/workflows/9d8b7b46-8019-4b35-9f0e-9edebS8bf16b",
43 ull,

44 1BM Db2.C g-Toot";
45 "workflowKey"&_"9d8b7b46-8019-4b35-9f0e-9edeb58bf16b" .
46 "workflowName": "Execute-Cleor T sptication Cloning - Workflow_0",
47 "workflowVersion": "3.2",
48 "workflowDescription "Execute Cloning Tool Application Cloning\n",
49 "workflowID": "CTappCloning"

28 50 }

© 2018 IBM Corporation
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z/OSMF REST - Call the Workflow via REST

= (Call the service

PUT https:/ U BN E:11443/z0smf/workflow/rest/1.0/workflows/9d8b7b46-8019- Params
4b35-9f0e-9edeb58bf16b/operations/start
° 2) Body @
form-data x-www-form-urlencoded ® raw binary  Text
1 {
2 "stepName": "ckzappclones"
3 1
Workflow History
Automate Step IZUWF018661:During automation processing,
Skipped the step "Execute Db2 Cloning Tool App
Cloning Source Job" was skipped because it
is in one of the following states: Complete,
Override Complete, or Skipped.
Automate Step IZUWF01661:During automation processing,
. . . Skipped the step "Execute Db2 Cloning Tool App
= Use the SDSF services to monitor the job status Cloning Target Job" was skipped because it
. is in one of the following states: Complete,
= Understand Workflow design for subsequent steps Override Complete, or Skipped.

29
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z/OSMF REST - Creatina a Workflow via REST

POST ~ https://rs01.roc e.com:1144 e rkfl Params “ Save
= Automation & job . 5 Bodye
control formdata ® xmwlormurencoded @ raw @ binary .
— jobStatement :
— deleteCompletedJobs “workflowName": "Provisioning via Appl Cloning",

DefinitionFile": "/u/ts5858/zosmf/wf/wfckztsclone.xml",

= Workflow

. . € "variableInputFile": "/u/ts5858/zosmf/wf/ckzappclone.txt",
Customlzatlon 7 "jobStatement”: "//TSS858RB JOB CLASS=A,MSGCLASS=X,MSGLEVEL=(1,1),REGION=0M, \n// USER=TS5858,NOTIFY=TS5858
. \n//*",
— variables 8 "deleteCompletedlobs”:"false",
"variables":
C

name"
name"
name"

:*srclpar”, "value : Override Variable Input File values
srcdb2"”, "value” 1"
LAdatasharing”,
srclpar”, "value
tdb2","value"
fuzzycop,
LAenable’

\n2,PCB1,PCB1PARM - \n) -"},

ISTDEF RBSSAMPL \nINCLUDE TABLESPACES \nTABLE PRBSAMPL.* \nRI ALL"},

I
&

&

b

b
{"nam
b

e

o

{" DATABASE ,PRB8* ,RBS8* - \nCREATOR,PRB*,RBS* - \nVCAT,PDS1,PDS1 -"},
b

1
¥
Body " o Status: 201 Create me: 380ms  Size: 931
Pretty JSON ¥ = @ Q SaveRespons|
—
3 "vendor": 1
3 "work(}own@eas—um—gaea—z73fe74b3e45“, ]
30 © 2018 IBM Corporation

Db2 Tools
Provisioning/Refresh Flows
Provisioning Solutions
Provisioning option 1 Data refresh/Create Snapshot
= Provision
b Db2
= S n a ps h Ot Prov[i)siozning Data Refresh
Request Request
u REfre S h REST interfaces REST interfaces
- createWF
ReSto re AOC REST Calls i execGEN
n Dep|oy runDDL
createWF | createWF
CKZ REST Calls CKZcloneS CKZ REST Calls I CKZcloneS
CKZcloneT CKZcloneT
Db2 Db2
Provisioning Data Refresh
Complete Complete J
31 © 2018 IBM Corporation

14



6/5/18

IBM z Analytics

Db2 Tools

Subsystem Cloning as a Design Option

= Based on the portion of the subsystem being cloned
— A Subsystem Clone may be advisable
— Includes the Catalog, Directory, BSDSs, and Active Logs
— No ID translations

— Some more difficult compatibility issues disappear
» Simple Table Spaces
*+ XML MV TS increase to 10 bytes

= Regular creation of a “Gold” production clone

Application
— Then used to create application specific clones - Ay
age g . ubsystem ==
— Can perform additional conditioning Cloning

Options

+ Sampling
* More complex masking

32

© 2018 IBM Corporation

IBM z Analytics Db2 Tools

Subsystem Provisioning

*  Workflow Definition File
* 32 Variables across 5 Categories

* SS Clone Clean Up

* Cloning Tool Data Sets

* Db2 Source Environment

* Db2 Target Environment

* Flashcopy Parameters

* Source / Target Mapping

Subsystem Provisioning

plex*>CTSubSysCloningNonDS</ >
Tool Subsysten Cloning for non-data sharing systems via Storage Group and-or Volume mapping

* Variable Input File
* 32 Variable defaults
* Would require customization into
the client environment

>1BM</ >

>5565-N15</ >
>DB2 Cloning Tool Workflows/
3.2</, >

AAAAAAANAAAADD

S5 Clone target subsystem?</labe >

L]
Templates B e el e e et

. icator to drive clean up steps. See Instructions.
* 14 jobs

55 Clone Clean Up</

33

Tab Size: 4 XML

© 2018 IBM Corporation
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Subsystem Workflow Creation

POST https://rs01.rocketsoftware.com:11443/zosmf/workflow/rest/1.0/workflows
. €] Body @
form-data x-www-form-urlencoded ~ ® raw binary
-

2 "workflowName": "Cloning Tool Subsystem Cloning with CleanUpNO LU-IPName Error”,
3 "workflowDefinitionFile": "/u/ts5858/zosmf/ssnonds-sgvol/nonds_sgvol_wf.xml",

4 "system”: "RSOL",

"owner": "TS5858",

€ "variableInputFile": "/u/ts5858/zosmf/ssnonds-sgvol/nonds_sgvol.txt",
"jobStatement": "//CKZSSFCY JOB CLASS=A,MSGCLASS=X,MSGLEVEL=(1,1),REGION=OM, \n//
\n//*",
8 "variables":
)< C

{"name":"ss_CleanUp","value":"NO"},
"name" : "flashcopy_CG", "value":"YES"},
{"name": "flashcopy_Incr","value":"N0"}

6/5/18

Params Send Save

USER=TS5858 ,NOTIFY=TS5858

3 ]
4}
Body m ®) me: 480 ms  Size: 5198
Pretty JSON = ve Response
- {
2 "vendor": "IBM",
3 'workflowKe, "020150e4-92b5-4650-a3a3-d6d6b78b0210"
4 ‘workflowVersion": "3.2"
5 "workflowDescription loning Tool Subsystem Cloning for non-data sharing systems via Storage Group and-or Volume
mapping\n",
34 [ “workflowID": "CTSubSysCloningNonDS" © 2018 IBM Corporation
3
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Db2 Tools

Subsystem Provisioning Workflow

Description:
Cloning Tool Subsystem Cloning for non-data sharing systems via Storage Group and-or Volume mapping
Percent complete:

Workflow Steps
Actions ~

3 Nofilter applied

State No. Title CalledWorkflow

Filter Filter Filter Filter

+ Complete 1 Cloning Tool Parameters

+ Complete 2 Clean up of a provious SS clone

+ Complete 3 Source Do2 Suspend log when FC
CONSISTENT(NO)

+ Complete 4 Issue the requested COPY using Storage
Group and-or Volume mapping

+ Complote 5 Source Do2 Resume log when FC
CONSISTENT(NO)

+ Complete 6 Rename and Catalog the copied data
sets o Target namos

+ Complete 7 Issue DB2UPDATE command for targot
subsystem

+ Complete 8 Start Target Do2 with Special ZPARMs

+ Complete 9 Resolve LPL and GRECP statuses on the
Db2 Catalog and Directory

+ Complete 10 Update the Catalog with SQL

+ Complete 11 Resolve LPL and GRECP statuses on the
application databases

+ Complete 12 Stop Db2

7 Complote 13 Issue DB2UTILXCLEAN command

+ Complete 14 Start Target Do2 with Normal ZPARMS

35

Owner: stem:
185658 RSPLEXRS.RS01
Steps complete: Status:
140t 14 + Complete
Automated Owner Skill Category
Filter Filter Filter
Yes 155858 Installation Information
Yos 155858 Basic JOL
Yes 155858 Basic JCL
Yes 155858 Basic JCL
Yos 155858 Basic JCL
Yes 155858 Basic JCL
Yes 155858 Basic JCL
Yos 155858 Basic JCL
Yes 155858 Basic JCL
Yos 155858 Basic JCL
Yes 155858 Basic JCL
Yes 155858 Basic JCL
Yos 155858 Basic JCL
Yos. 155858 Basic JCL

Notes | Histi
Is Callable:

In the same sysplex
Access (Learn More)

4 Public

Searct

Assignees
Fiter

185888 ‘_ggﬁégply exec to check parm

155858 Conditional, check for needed data
ets
155856 End workflow if CLEANUP=ONLY
<+—flashcopy_CG(NO)
155858

155856 <+—flashcopy_CG(NO)

155858
155858
155858
155858
155858
155858
155858

155858

155858

© 2018 IBM Corporation
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Db2 Native REST Support - quick positioning Db2 Native REST

36

Db2 Tools

Built into DDF
— Db2 V11 + P166828, PI70477
— Db2V12 + P170652 POST https://<host>:<port>/services/<serviceCollectionID>/<serviceName>

— Data Studio 4.1.2 (or create via REST call)
— 1114827, DSNTIJRS

= Use the IP Address/Domain Name & Port for Db2 DDF
= Drives a SQL statement or call to a Stored Procedure

= JSON payload mapped to the statement host variables
= -DIS THREAD shows “DB2_REST” as the correlation ID

POST htep:// EENENNE NN h:3710/services/pbartak/RESTtblList Params Send
Key Value Description
[ ] (3) Body ®
form-data x-www-form-urlencoded @ raw binary

"DATABASE": "PRB", [ ] Headers (3) Body ®
"CREATOR": "PRB", T —
4 “NAME": "DEPT" Key Value
5 3
I Content-Type application/json
Accept application/json
Authorization Basic

© 2018 IBM Corporation
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DB2 Admin -- PCAl BROWSE SYSIBM.DSNSERVICE =mmm=—mmee oo e oo o e e Line 00000000 Col 001 132
Command Scroll => CSR

kR Rk kR Rk R Rk R kAR AR ARk Rk Ak h ok TOD OF Data **h ks kbh sk ohk ks ks kb kb bk ok kbbb kb bk kb b
NAME ENABLED CREATEDTS

RESTcatDB  pbartak HTTPREST 2017-04-10-17.21.45.059613 2017-04-10-17.21.45.059613 Check for the RESTful Catalog DB
RESTtblList pbartak HTTPREST 2017-04-10-20.22.19.463533 2017-04-10-20.22.19.463533 RESTful Table Listing

getDept pbartak HTTPREST 2017-09-08-17.05.24.132305 2017-09-08-17.05.24.132305 Get Department information from the PRBS
AR RA KRR AR R AR R AR AR AR MrH AR AR AR AR KRR AR RA R
hetp://m mh:3710/services

Pretty SOI =

"DB2Services": [
{

"ServiceName": "DB2Servicediscover”,
ServiceCollectionID": null,

"ServiceDescription”: "DB2 service to list all available services.”,
"ServiceProvider": "db2service-1.0",

"ServiceWRL": "http://i M M [] 1:3710/services/DB2ServiceDiscover

"ServiceName": "DB2ServiceManager”,

“ServiceCollectionID": null,

"ServiceDescription”: "DBZ service to create, drop, or alter a user defined service.”,
"ServiceProvider: "do2service-1.0",

ServicelRL": "http://M WUEN WSNN WE:3710/services/DB2ServiceManager

"ServiceName": "RESTcatD8",

“ServiceCollectionID": "pbartak”,

“ServiceDescription”: "Check for the RESTful Catalog D8",

"ServiceProvider”: "dbzservice-1.0",

“ServiceURL": "http://i SN W WM :3710/services/pbartak/RESTCatDB"

ServiceName": "RESTtblList",
"ServiceCollectionID": "pbartak”,

"RESTFul Table Listing",

“ServiceProvider": "do2service-1.0",

“ServiceURL": "http://MES WEE HN W W :3710/services/pbartak/RESTtblList"

"ServiceName": "getDept”
"ServiceCollectionID":
ServiceDescription”

pbartak”,
Get Department information from the PRBSAMPL schema”,

ServiceURL": "http://i'M M [] 3710/services/pbartak/getDept"

ServiceProvider”: "db2service-1.0", © 2018 IBM Corporation
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Db2 Native REST Support — what does it do?
POST heep://E WSS Nh:3710/services/pbartak/RESTtblList Params

Key Value Description
. 3) Body ®
form-data x-www-form-urlencoded raw binary

"DATABASE": "
"CREATOR": "

DB2 Admin PCAl Packages Row 67 to 99 of 253
i Command [ ] Scroll > PAGE

mmands: BIND REBIND FREE BINDOPT VERSIONS GRANT ALL PLANMGMT
Line commands: DP - Depend A - Auth T - Tables V - Views X - Ind
§ - Table spaces Y - Synonyms Q - Sequences RB - Rebind F - Free B - Bind
BC - Bind copy EN - Enab/disab con PL - Package 1 P - Local plans
GR - Grant I - Interpret SQ - SQL in package LP - List PLAN TABLE
LPA - List all PLAN TABLE VE - Versions D - Databases RO - Role
DET - Package details . - Select a package O - Stored procedure
0 Quali-
Collection Owner Bind Timestamp 5 fie
* * * *

CKZPACK CKz00758 TS5858 2017-08-10-11.59 SYSTOOLS
CKZPACK CKz00725 TS5858 2017-08-10-11.59 SYSTOOLS
CKZPACK CKz00727 TS5858 2017-08-10-11.59 SYSTOOLS
pbartak RESTcatD TS5858 2017-04-10-17.21 -
pbartak RESTtblL TS5858 2017-04-10-20.22

DECLARE Cl CURSOR FOR select * from sysibm.systables where dbname like
:DATABASE || '$' and creator like :CREATOR |T '$' and name like :NAME
g
38 |

© 2018 IBM Corporation
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Db2 Native REST Support — making the call

POST htep:/ NS BN h:3710/services/pbartak/RESTtblList _

"ResultSet Output™: [
{

PTe,
Key Value : "PRESAMPL™,
i

"PRBBD1GA"
. @) Body ®
form-data x-www-form-urlencoded raw binary

"DATABASE": "PRB",

" CREATO s
“NAME": "
G }I
2017-06-20-21.49.08. 644725,
ALTEREDTS": "2017-08-10-12.08.19.592572"
"DATACAPTURE™: " *,
'RBAL": "ANK37brXhiwGAA=="
RBAZ": "ANK37BrXhrwGAA=="
PCTROWCOMP™ : -1,
STATSTIME": "0001-01-01-00.00.00. 000000"
- CHECKS™
‘CARDF": -1,
CHECKRIDSB® : "QEBAQEA=",
“ENCODING_SCHEME™: "E"
“TABLESTATUS": **,
NPAGESF™: -1,
SPACEF™
- AVGROWLEN
39

"RELCREATE
"NUM_DEP_MQTS

. © 2018 IBM Corporation
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Db2 Native REST Support — creating a service

6/5/18

POST hitp:/M WSS R 3710/services/DB2ServiceManager Params Send
Key Value Description
. @  Bodye
form-data x-www-form-urlencoded ~ ® raw binary N (applic on)
1+ { POST http:/r . B710/services/pbartak/getDept Params Send -
"requestType": "createService",
"sqlstmt": "select * from prbsampl.dept where deptno = :DEPTNO",
4 "collection pbartak”, ¢ &) _E20
S “serviceName jetDept”,
6 “description”: "Get Department information from the PRESAMPL schemal" form-data ) xwww-form-urlencoded @ raw ) binary
7}
1-
“DEPTNO": "A0Q"
3 1
8ody ™
Pretty JSON >
1 i
usCode": 201, Body @ jatus: 2000k Time: 391 ms
3 usDescription”: "DB2 Rest Service getDept was created successfully.”,
4 : “nttp:/vmm W W Wm0 :3710/services/pbartak/getDept” .
5} Pretty JSON =
1+ {
. "ResultSet Output”: [
3. 1
4 "DEPTNO": "A0Q",
; "DEPTNAME": "SPIFFY COMPUTER SERVICE DIV.",
"MGRNC 00010" ,
7 “ADMRDEP "
8 "LOCATION":
9 }
10 1,
11 “StatusCode": 200,
1 "StatusDescription™: "Execution Successful"
13 )

40
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IBM z Systems Trial (zTrial)

_ " Some callit: Download and Go
@ IBM z Systems Trial Program
= Value

— No charge, on-demand environment
— No set up, no install
— Hands-on tutorials

= Available today
— Machine Learning
— Cloud Provisioning
IMS

— Db2 Administration Solution for z/OS

— Application Discovery and Delivery Intelligence
— 2z/OS Connect Enterprise Edition

— Open Data Analytics

= Coming soon
— Db2 Utilities Solutions
— CICS Transaction Server
— IBM OMEGAMON for JVM on z/OS
— IBM ODM for z/OS

= Check it out
— Google IBM zTrial
— Register with your IBMID

4 — Remote desktop instruction received in your e-mail

© 2018 IBM Corporation
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IBM z Systems Trial Program (zTrial)

1BM Db2 Administration Solution Help

@ |BM z Systems Trial Program

IBM Db2 Administration Solution T

Lear about and ry out products you'l use
Welcome to your IBM z Systems trial environment. Get started by exploring the scenarios below. in your [BM Db2 Administration Solution

experience.

1BM Db2 Administration Tool for

Explore the Db2 Db2 More IBM Db2 for = z0s
Catalog for Administration 2/0S Helps you with the day-to-day tasks
information Tool REST Administration that are associated with managing
discovery & Services Tool scenarios :T:C:::;;onmsnlse!lmsm\y and
database

. . Learn more  Open tool
administration cam more  Open tool

IBM Object Comparison Tool for

208
ming 800 Enables you to identify the structural

differences for effective change

Explore scenario

management,

Leammore  Opentool

1BM Db2 Table Editor for 0S

H

Makes it easy o view and modify
your Db2 tables.

Leammore Open ool

IBM Db2 Cloning Tool for /0S.

Faciltate the effective creation of

42 © 2018 IBM Corporation
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zTrial AOC Scenarios

18M 2 Systems Tria Program ° Overview =

/o) Overview
082 Adainistration Henu 11.2.0
D2 for /08 discovery & administration with the IBM® Db2

Administration Tool

formation

e

43 © 2018 IBM Corporation
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— https://www.ibm.com/support/knowledgecenter/en/SSAUUE _3.2.0/topics/ckzhome.html
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og_WorgflowsXML_Reference.htm#izuprog_workflowsxmI_reference_StepEIementsSummaryTa
bleRestSteps
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ces.html
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