Data Virtualization and Visualization
SQL access and visualization of mainframe data within IBM

technologies
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Agenda

Virtualizing VSAM, DBMS, IDMS, IMS and other data sources
Accessing virtualized mainframe data via IBM Db2 technologies
SQL Access to Mainframe data

Review Log Analysis and DevOps dashboards

Dashboard Auto generation



Considerations for virtualization

e  Why move the data off the mainframe or restructure it?
e What does it cost for MSU? z13 or z14 (Tailored fit pricing)

e Are there security risks? Does the DBA own the security credentials once it’s
moved? Who's ensuring that the data is secure?

* No matter how fast the data is collected and moved, it will never be as fast as
real-time, in place virtual access.



SQL Access to Mainframe data using IBM Db2
technologies

Mainframe-resident data virtualization happens in real-time and data remains
under z/0OS control.

Utilizing server-side processing and z Systems Integrated Information
Processors (zIIP up to 99%) making the queries cheaper to run (Minimizing
MSU).

Only one set of credentials required.

Virtualization of ADABAS, DBMS, IDMS, IMS, MQ, Sequential, VSAM and zFS
e Only stores the metadata definitions and retrieves the data on demand.
e OnthezSystem, the data is loaded into memory and then the results are
returned to the client.
e Multiple versions of the same table across different Db2’s in parallel.



IBM Study - Four Year Cost Estimate

OoDS Data Mart
- 1 1
E = ETL e @
; | i
1TB Data Mart
of data . !
transferred . i
each day

; | Data Mart

<7 3

- - £ 3 : T :I
Operational |

Data

IBM z13

Estimated 4 yr. cost:

System costs =
Assuming four cores S0 864 412
on z13 running at 85%
utilization and 12 cores Labor costs =
on x86 servers run at 42% $393,927
utilization, ETL activity o
bums 519 MSU and uses Total costs =
10 xB6 cores per day. $10,258,339

Estimate is for moving data — What
about transforming and analyzing it?
Run analytic workloads as close to the
data as possible.

Estimate is not utilizing zIIP, data

virtualization, parallel processing or
IDAA.



Simplified Workflow

—p [ QDS SQL engine, takes
the table name(s) to the
metadata to find the
location of the base data

client sends SQL

The results are
returned to the client

he data is loaded
into memory and
the SQL is

executed by QDS

« DVM
e QDS
 |DAA Loader
* |IBM Open Data Analytics for z/OS (IZODA)



Connecting to Data Sources

E qds_workspace - Data Service - OMF Data Service Studio ° Con nect to the server Where the
File Edit Mavigate Search Project Run 50L Window Help . . .
. e A e e DVM engine is installed.
> BB REARBEI Q@A R oo g
B0 StudioMa.. 32 = B [l Client & Server 52 | @ Metwork 5% Favorites = B
[+ B set Server L.\s >
o
e & Host:  rsOl.rocketsoftware.com (Port 1230) Scan For Mare Servers...
. Server: CODS
@ P Y ~ (= rs01.rocketsoftware.com
|5et Server ..} > & Port 1202
Mavigator & Port 12100
. (= 50L & Port 1230 (CQDS)
JDEC | = Discovery i@ Port 1270
(= Admin & Port 15082
Data Sources & Port 62000
E & Port 64000
Edit SQL =
Host: | Port: | 1230 |
“g Usernd: | TSE123 | User Password: | |
Set Current Server c :
ancel




Virtualizing Data Sources

({7l Client | @ Server 33 @ Network & Favorites . ; ; [ ] Expand SQL, Data’ Server and then
Host:  rs01.rocketsoftware.com (Port 1230) VI rtual Tables
perven S8 Verson: 1201.000000 e Right mouse click and select Create

Set Server ... Vlrtual Table(s)

v = 50L L]
v (= Data
~ [§ caps
o @ Yirkrenl Tkl
E E| Set Tree Filter

Copy

8

Paste
Refresh

LY

Create Virtual Table(s) %

Create Connection Definition (DSN)
Add To Studio Favorites
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Db2 Virtualized VSAM

| e o,  Select the source type for the virtual
| . table.

Cluster Mame: | TWSHAWN.GLOBVSAM Validate

| Post-Read Exit Mame: | |

| e Assign a Name the end user will see for

| Alternate Indexes:

| . the source library

| |2 Cluster Name Validation =

N The Cluster Name is valid, type=ESDS

e Select an Available Source Library

“" ¢ Select and download the source library
favenesaz | » Expand the Source to view the fields
| defined in the copybook
. __ | » Provide the name of the cluster




Accessina Virtualized Table :

. Calculated Colurnn

MName: |Ca|cu|ated Column |

Type:  |Integer v| Length: 1 S| Scale O

Decimal
Character
Date

Boolean
Categorization

Expressio

type filter text

£ Columns

fe Aggregation
"2 Conversion
-é. Date and Time
@ Information

7 Logical

lee Math and Trigonometric
iz Misc

T Tet

13 Objects

0K Cancel

nd Data assembly

Multiples of ways to access
virtualized tables and views.
Connect to the QMF Data Service.
Enter a Data Source name and
connection parameters.

Filtered to only show GLOSALES%
Prep data in IBM technologies
Generate queries and utilize Analytic
Queries and calculated columns to
assemble the data.

Save the query and construct to
make available to users.



Publishing to Other Applications

Bl Publish to QMF Vision O X
[=—=___
Specify a folder for the object(s) that you publish, @
=
@ QMF Vision Objects
MName: | GLOSALESVSAMSS
= Back Mext » Finish Cancel

Publish queries to QMF Vision



Dashboard Data Connection

IBM QMF for WebSphere Data Source Login

Required

a Source Mame

Usermname
TS6123

Password

-

CANCEL pgeellii=Se)

Connect to QDS via IBM technologies:
QMF for WebSphere, QMF for
Workstation, QMF Vision

Directly connect to Db2.

Create a query and enter the server side
user credentials

Retrieve data live



Viewing the V|rtuaI|zed data set

IBM QMIF Vision x . ‘QMF for WebSphere

< C @ localhost:3000/gmf#/

ata/query/e8dffcdb-52f3-48fe-ba13-49163d45faad?connect=&dpview=datamap&nodeld=1

Apps  J Bookmarks @ Getting Started & Google @ IBM Connections C.. @ Rocket Discover ¥, Rocket Discover - B.. QMF - Discover 1BM

5 181 Communities

===7=. Vision

GLOSALESVSAMSS |+

J {ar | cLosALEsvsAmss = > TOOLBOX
Home
eg GLOSALESVSANSS Columns: 17 Rows: 6, C Refresh = €
Q Q h for Columns @ Create a Formula
Discovery m
=1
Sharing TABLE
——
Tt = Tt Tt Tt T T Tt Tt Tt Tt 2
COUNTRY ORDER_DATE REGION cITy PRODUCT_MAME PRODUCT_TYPE PRODUCT_LINE CUSTOMER_SEG CUSTOMER_NAME EMPLOYEE_NAME ORDER_NAME QUANTITY
1 usa Jul 2, 2017 MT Helena Walkman Personal Audio Personal Audia Corporate Stark Industries Jacob P. Williams Mail 648 ~
2 China Sep 12,2017 Shanghai Shanghai Fusion Link Remotes Accessories Government Defence Department WenTian Zhang Wieb 32
3 UK Jul 31,2017 Norfolk Norwich FusionStation 4200 FP Flat Panel TVs Home Theater Corporate Sirius Cybernetics Kathy A. Duncan Wieb 5@
4 usa Aug 2,2017 OR Aloha Breaker X5-500 Receivers Hi-Fi Corporate Acme Inc Rhonda P Edmonson Sales visit 9
5 China Aug 18,2017 Beijing Beijing iPod Personal Audio Personal Audio Gaovernment Defence Department HaoKai Wang Sales visit e
6 China Sep 17,2017 Beijing Beijing FusionStation 4200 FP Flat Panel TVs Home Theater Corporate Acme Inc WeiChen Wu E-mail 54
Australia Jul 14,2017 Western Australia Perth PowerFusion CD PT Motion CD Action Corporate Acme Inc Jacob P. Williams Telephone 1e
8 China Aug 5,2017 Beijing Beijing FusionTV 27 Colour Standard TVs Home Theater Corporate Rich Industries MingHao Lee Telephone 24
9 usa Aug 8,2017 OR Bend FusionStation 4200 FP Flat Panel TVs Home Theater Corporate Acme Inc Jacob P Williams Telephone 42
10 China Sep 6,2017 LiaoNing DaLian Walkman Personal Audio Persenal Audio Government Tax Office HaoKai Wang Web 8
1 usa Aug 2,2017 MA Boston FusionTV 27 Colour Standard TVs Home Theater Corporate Rich Industries Stephen R. Johns Web E
12 UK Aug 19,2017 Kent Sevenoaks Mise Speakers Hi-Fi Corporate Acme Inc Rhonda P Edmonson E-mail 12
13 China Jul 18,2017 Shanghai Shanghai VW 2200 Extra Motion Video Action Corporate Acme Inc WenTian Zhang Web 84
14 usa Aug 11,2017 wia Anacortes NewFusion DVD CR18 DVDs Home Theater Corporate Stark Industries Jacob P. Williams Fax 8
15 China Jul 5, 2017 Beijing Beijing FusionTV 24 Colour Standard TVs Home Theater Corporate Stark Industries MingHao Lee Sales visit 72
16 Canada Sep 21,2017 Quebec Montreal Walkman Personal Audio Persenal Audio Government Defence Department Kathy A. Duncan Web 9
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Dashboards for DBA'’s

Data for the Lines of Business are not of interest. Why do | want to see Profit or
Sales of product?

| want to see what’s occurring on my server, what process are happening and
utilization.

How is my system performing? Inserts, updates, deletes and commits per
second.

How are log files being consumed?

What dataset is important to capture?
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Daily Mission Control
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Eplex - MQ Volume
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Observing CPU utilization

Times of the day with most activity
Dashboard contains multiples charts
Data sourced from log files

Queries are run every minute



Log File Reports

EEEEEEEEEEEEEREEEEREEEEEEE SRS &2

* COMMITTED ACTIVITY *

sk ok s ok ok ok ok ok ok ok ok ok sk ok ok ok ok sk ok ok ok ok sk ok ok ok ok sk ok ok ok

INSERTS

OBJECT TYPE/NAME UPDATES

TABLE...... SYSIBM.SYSTABLESPACESTATS
TABLESPACE. SYSTSTSS
TABLE...... SYSIBM.SYSINDEXSPACESTATS
TABLESPACE. SYSTSISS
TABLE...... SYSIBM.SYSSTATFEEDBACK
TABLESPACE. SYSTSSFB
TABLE...... SYSIBM.SYSSEQUENCES
TABLESPACE. SYSSEQ
TABLE...... SYSIBM.SYSTABLESPACE
SMF_TIME(Yea\
TABLESPACE. SYSTSTSP
TABLE...... SYSIBM.SYSTABLEPART Updat = per second
TABLESPACE. SYSTSTPT
TABLE...... SYSIBM.SYSTABLES

32.67

SMF_TIME(Year)

16

DELETES

| SMF_TIME(Year)




Log Analysis - updates, inserts, deletes and commits

Actions by Database i [P SRR el e SHE INSERTS, UPDATES, DELETES, Mass Deletes, Rl Updates, RI ...
FRAUDOT - » LAT_TBFULLMAME - > LAT_ACTION_DESC

TABLE - » LAT_PLAN *
FRAUDOT.GLW.. @ NSERTS UPDATES @DELETES Mass Deletes @ Rl Updates
| @ FRAUDD1.GLWTEI Rl Deletes @ Trigger Updates @0 Trigger Inserts @ Trigger Deletes CLR Inserts
FRAUDO1.GLWTP. @CLRUpdates @ CLR Deletes @ Load Resume Load Replace @ REORGDML
@ FRAUDO1.GLWTD
C . FRAUDO1 GLWTEI ™|
ount : : SMF_TIME(Year) SMF_TIME(Year)
@ FRAUDOT.GLWTSI
. FRAUDOT.GLWTP Updates per second
534,221
200k
FRAU... - 3 2 6 ;
IFF!»&UDO‘I SGLW.. u 150k
Count
@ Data updated at Aug 7, 2019 10:36:55
SMF_TIME(Year)
100k o
Actions by time
SMF_TIME(Min) *
B0k

@ INSERTS UPDATES @ MERGES DELETES
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© Data updated at Aug 7, 2019 10:36:52 © Data updated at Aug 7, 2019 1 [n



DevOps Processes
.yaml returned as JSON and then loaded into Db2

f ZOWe GET v hitp://10.99.102.15:12023/ws/policy/teams
Pretty  Raw  Preview JSON » =
IBM Db2 19 " __yamlClass": "com.rocketsoft.newton.policy.ProvisionRule",
20 "objectName": "policy.provisionrule"
DevOps 21 “rale": "DEX", '
E z 22 "ruleType": "starts_with"
Xperience 23 1,
24 "storagelimit": @,
25+~ "subsystemIds": [
26 "c@5e5224-daf8-436b-8366-82ff698ec678"
27 1,
28 "userProvisionedInstancelimit™: 2
29 5
30 - {
31 " __yamlClass": "com.rocketsoft.newton.policy.Environment"”,
32 "databaseRule": null,
33 "id": "9d0ba45@-e764-4784-ab21-115539h4934",
34 "nome": "EnvZ DBBC",
35 "objectName": "policy.environment",
| 36 "provisionedInstanceLimit": 104,
DDE I 37 "schemaRule": null,
| JSDN 38 "storageLimit": 0,
39~ "subsystemIds": [
MEtad ata | 40 "51leefBd-6a72-4668-bbB0-9d0dc f55d72e"
41 1,
42 "userProvisionedInstancelimit": 5@
43 }
L § 44 1,
k._ # 45 "id": "8d2839ce-84c9-44c7-8e99-17ad37807030" ,
m 5 ataba 46 "name": "DevOps Team",
Se n se 47 "objectName": "policy.team"
. Managed ] p Yy
Db2 DevOps Service Demand As Cade - 48 }
Experience 49 ]
co 3

18



DevOps Process Dashboard

Perceniage use under Dev Ops control 1 Percentage use Objects by type Objects by Subsystem
HANE TIPE SUBSYSTEM + TYFEMAME + QUALFIER » MAME
HANE DEIOBIECTS Percartage gse of sub systam Oncsx O TaE @TatieSpace O View @ODatsbase @ Siores Procecure SUBSYSTEM TIPENALE QUALIFIER NanE Fow Count
- @Trgosr @ Sequence 2

1|\az a7 533 PCAT Datatase GTPCGM 1

14 ° ¢ 0 ndex(38 81 %), incies STRDEM PACECIORUS 1

PEIL ° ¢ [ PALSOKSDRFSK_ 1

Peal z 25 PINEHENMRE 1

PROSONODCKS. 1

Tate(Z318%)

Stored Proceduss(l H\l PXRSPFTRN 1

DatadasefS 88 \r PAPSRPHSHSC 1

PARERNM 1

. Veg107Y PASRSHOE 1

" i A— e o134y D
SILEPESKDNE? 1
© Data updated &t &g € 2019094818 ©Data updates & Aug B 20190948717

: . UXCENKHCK 1

Objects by Subsystem s ’

SUBSYSTEM »  TYFENAME » QUALIFER » HAME U CRiosP 1

o] UPESIFTRRWF 1

£ 257 UPSESIPKSCAl 1
s

3 200 StredProcenwe  TST4TA GETRw 1

100 Tatle STEDGM CUSTOMER 1

0 —_— e Vs
PCA1 15 » 20 v perpage
©Data updsted & Aug 5§ 2013004820 1§ O Data gpcated #t Aug § 2019094820 ||l|“'|

[[T]

[l
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DevOps Process Dashboard

Applications by Subsystem
SUESYSTEM » APPLICATION
]
18
= 15i
=2
Q
o 10
5.
2
0. I
PCA1

@5°LSampi DB
 Joems Application

N ST (O Data uptated &t Aug € 2019 0943108

@FRAP Sampie D8

@ Sampie D8

M e gl

N

4

M usad|sum)|

L w

Applications by Subsystem

TYFE » QUALIFIER * NAME

» APPUCATION »

@ TSI DS2 whaQT
@ Jriann

@ Sampie D8

# R&P Sample DB

@ 5PL Sampie DB

@ Sample D8 Oig
@®campel8viia

© Sampie 0B witK

@ Sample 0B wRi=CHK
@ Joern Natie

@ Josms Applicaton
@®JomL03

@ Jom Archie

0 Jom Temporal

@ Sarpie 0B ¥11b

& Joeen Jaus SP £2

4

Sampie DB Parent

Row Count{sum)

@ Joem NSP Appicato.

Applications by Subsystem

SUBSYSTEM » APPUICATION » TYPE » QUALIFIER > NAME
SUBSYSTEM APPLICATION TYPE QULLIFIER HAME Row Count
a2 FHIB10 Database JRNIDIIA 1 .
ngex FAN1B1D XACTY 1
YACT2 1
YDEFT 1
XDEPT2 1
¥DEPT3 1
XEuP 1
YEMPZ 1
XEWPPROUACTY 1
YEMPPROJALT2 1
XPARTS 1
XPRON 1
XPROZ 1
XPROJACT 1
Table AT 1
DEFT 1
B® 1
ENPMNGT i -
1 FREN - 20 v papage i
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Dashboard Auto generation

e Create a query and enter the user
credentials

 Analysis Target can be either a measure
or dimension

Analysis Target: CUSTOMER_SEG -

1atically create Dashboard to analyze

CANCEL gL

21



Dashboard Auto Generation

QMF
Vision

s

CUSTOMER...

SALES_AMOUNT

17.

|
Shang \ CUSTOMER_NAME

* REGION > CITY

Hover over an area

SALES_AMOUNT

17.01m

ORDER_DATE(Year)

[world Map| .

150k - 510k
510k - 880k
880k - 1.2M
1.2M - 1.6M
1.6M - 2.0M
2.0M - 2.3M
23M-27M
27M -+

EEEEEEEN

© Data updated at Jul 31, 2019 15:43:23

R Lt Tl + PRESEMTATION

6.48

CUSTOMER_NAME

> ORDER_DATE(Day)

-573k=
Jul, 2017

m Deleted Items .Robeﬂ Parker e

> TOOLBOX

ORDER_DATE(Year)

@ SALES_AMOUNT Upper @ Lower IMean

Aug, 2017 Sep, 2017

© Data updated at Jul 31,2019 o

-




IBM QMF Vision

SALES_AMOUNT PROFIT_MARGIN Profit 24

170Im § 10.82m

CUSTOMER_SEG sum ORDER_DATE(Month) sum

COUMNTRY - * REGIOM > CITY

Profit % Count

63.61 || 6.48k

CUSTOMER_SEG sum ORDER_DATE(Year) count Howver over an area —
B

SALES AMOUNT by CUSTOMER_SEG MWMOUNT
ORDER_DATE(Month) - > ORDER_DATE(Day)
Corporate(38.64 %)\
@ SALES_AMOUNT Upper & Lower Mean
11.91m
10m
SALES_AMOUNT {sum):
Consumer(2.19 %) — s 7012458 28
. Small Business(30.59 %) 5m
Home Office(5.79 %)
-B73k
Government(21.79 %) Jul, 2017 Aug, 2017 Sep, 2017
SALES_AMOUNT(sum)
@ Data updated at Jul 31, 2019 15:43:23 & Data updated at Jul 31, 2019 15:43:23




Resources

24

QDS Installation:
http://www.ibm.com/support/docview.wss?uid=swg27048346

IBM Redbooks:
http://www.redbooks.ibm.com/abstracts/sg248370.html|?Open

Youtube IBM QMF Channel:
https://www.youtube.com/channel/UCZI1PSrK7IPZLWKjlijsa gQ

Digital Technical Engagement Site (DTE):
https://www.ibm.com/demos/collection/IBM-QMF/

IBM Data Virtualization Manager for z/OS:
www.ibm.com/support/knowledgecenter/SSANKG 1.1.0/havugalQ/topics/ha
vugal0.pdf



http://www.ibm.com/support/docview.wss?uid=swg27048346
http://www.redbooks.ibm.com/abstracts/sg248370.html?Open
https://www.youtube.com/channel/UCZl1PSrK7lPZLWKjljsa_gQ
https://www.ibm.com/demos/collection/IBM-QMF/
http://www.ibm.com/support/knowledgecenter/SS4NKG_1.1.0/havuga10/topics/havuga10.pdf
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