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IBM i Business Today IBM | Evarywhere

« 117 Countries —

- 60+ languages ('

« All sizes N
 Allindustries X \tj, .,& .

« 2020 — Interesting Year Ve 4 ~




IBM i Architecture: A System Designed for Business

IBM i Anywhere
IBM i Everywhere

Db2 for i & Single Level Store

Automate & optimize storage management

Object Based Architecture

Access Authority Check

Program Object File Dbject

Enables integrity, security, virus-resistance

Integration

Integrates business components, e.g. Db2

Virtualized Work Management

Provides built-in application virtualization

Technology Independent Machine Interface

latest processor

Ensures application compatibility across multiple technology generations techoiogy




Db2 for i — Let the Database do the Work IBM i Anywhere

IBM i Everywhere

Some of the key enhancements built into Db2 for i in recent years
* Row & Column Access Control (RCAC)

« Field Level Encryption & Masking

« XML & JSON

« Analytics functions

* Query Supervisor built into Query Optimizer

» Authority Collection

« Db2 Mirror

The IBM i Db2 “Datacentric” Strategy



IBM i Strategy IBM i Anywhere

IBM i Everywhere

Power Solutions

« Enable clients to exploit latest POWER technology Jaclkchenry =< fisery.

* Enable clients to transform their solutions with new value W M 0""""rTrimbIe,
* Analytics, Mobile, Internet of Things, Cognitive, Machine Learning and Al

» Enable Solution Developers to modernize around services & hybrid cloud

Open Platform for Choice
« Grow IBM i solutions options including open source languages & applications g}f RP‘
* Provide flexible options for Cloud (inside or outside Data Center)

* Dynamic Capacity, Power Virtual Server, etc mp python“R 6
* Entice new talent with popular open languages and tools

The Integrated Promise of IBM i
» Deliver a simple, high value platform for business applications I B M
* Provide exceptional security and resiliency for critical business data

» Enable small staffs to do big things by investing in “ease of use” and automation


https://www.trimble.com/

IBM i Roadmap IBM i Anywhere

IBM i Everywhere

2014 2016 2019

IBMi IBMi IBMi IBMi IBMi -
7

7.2 7.3 4 i Next i Next+1

Technology Q ceo00e o cc00 0600 o XXX XX o XX EXX)
Refreshes

** All statements regarding IBM's future direction and intent are subject to change or withdrawal without notice, and represent goals and objectives only.
** Arrows indicate “ongoing status” and do not imply any specific dates.



IBM i Anywhere

IBM | Support Roadmap IBM i Everywhere
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IBM i 7.4 Cornerstones — Delivering on Strategy

The latest IBM |
features

ﬁo
o:/

Availability
* IBM Db2 mirror provides
continuous availahility
= Near zero downtime

* Get work done 24 hours aday, 7
days a week, 365 days a year

O
<3

Security

* Enhanced security features
implement latest industry
standard practices

» Protect critical business
applications and data

* New auditing capability at the
Object level

IBM i Anywhere
IBM i Everywhere

Ori’w

Open Source

* Industry standard Open Source
environments

= Port more applications to IBM i

» Easily integrate with IoT, Al and
Watson



IBM i Anywhere

IBM i Strategy — Choices & Open IBM i Everywhere

Goal: Code what needs to be coded
Integrate what needs to be integrated

Traditional Languages & Environments

R‘" At ‘;_fg 5 ; IBM WebSphere®
< Apache Liberty

Open Source Language Runtimes

a R no@de 3 @ python

mono

Tools

Rational BV EL: o yu BASH rSvnc
vellowdog updater modified N\ ThoRI sHELt

Open Frameworks

7=
C»Y LoopBack
& >

™
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IBM i Anywhere

Many client stories with Traditional + Open IBM | Everywhere

“The ability to run the latest open source software alongside
unmodified code from the 1980s is surely unheard of
on any other platform, and this
offers huge value to our business in terms of reducing
both ongoing risk and costs in IT.”

CRAS Systems https://www.ibm.com/case-studies/cras-systems-open-source

“The fact that the platform supports open
source solutions means that we can leverage
the very best technology and benefit from the
support and development of the open source
community while avoiding inhibitive licensing

costs.”

https://www.ibm.com/case-studies/fibrocit-systems-furniture-design

“We can develop in C, PHP, Java — there’s now a
full range of open source software on the
platform that meshes seamlessly with the core
technologies that we’ve been running for
decades.”

https://cms.ibm.com/case-studies/kube-pak-systems-gardening-wholesale

Copyright IBM Corporation 2021


https://www.ibm.com/case-studies/fibrocit-systems-furniture-design
https://www.ibm.com/case-studies/cras-systems-open-source
https://cms.ibm.com/case-studies/kube-pak-systems-gardening-wholesale

Client Input is Key to IBM i — Driving Value and Satisfaction IBM 1 Anywhere

IBM i Everywhere

COMMON
Large Users Group COMMON Europe
(LUG) "
| ad b IBM i NPS = 81
ISV Advisory SLIS SR F R
Council ’ \ S .
IBM i clients are

passionate about the
platform, and one reason
is their ability to help guide
its future.

ISV Interlocked RFEs
Development

Customer Briefings & Planning Sessions
Face-to-Face and Virtual
Rochester and Montpellier

N RETY
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. : : IBM i Anywhere
Access Client Solutions — Strategic Interface IBM | Everywhere

WHO? WHAT?
Users System Management ‘ 5250
® K IFS
$ Mac Spool
T

Run SQL Scripts

Create Excel Spreadsheets
Database Engineer Schemas

@ Console
L Gone...

VVH E RE? IBM i Access for Windows (5733XE1)

http://ibm.biz/IBMi ACS

13


http://ibm.biz/IBMi_ACS

IBM i Access Client Solutions (ACS)

ACS 1.1.8.7 — Now Available!

File Edit Search View Connection Run Explain Monitor Tools Help

Enhancements to:
 Run SQL Scripts .

EE-Hd a0 TBNE B FPFIPOO Ww @

production.... BE CAREFUL

* Printer Output

* Insert -
from
Examples

 And more...

Security -

security_i

- Systools Audit Journal AF
- Systools Audit Journal CA

Systools Audit Journal OW

- Systools Audit Journal PW

Dashboard

<

zelect count(*) as "On na

from gsysl.security info

where (auditing control like '%*; I

{{auditing lewvel like '%*ZECURI

1l extensi
l i

~ i &

ing le
ing

1

[l
m

{audi e
{audi eva

{au
{au

Rt

o e

==
-

iting lewe
iting lewe

TLEG Y
RITY% ')
ion like '&*

ike I
extension like '

ACS 1.1.8.7 details:

https://www.ibm.com/support/pages/ibm-i-access-acs-updates

Copyright IBM Corporation 2021

IBM i Anywhere
IBM i Everywhere
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© Copyright IBM Corporation 2021

IBM i — What Analysts Say

IBM i Anywhere
IBM i Everywhere




IBM1- The drwerless variant of IT infrastructure

By Peter Rutten | 4 minute read | August 13, 2019

: R L L T

“The [Help Systems 201 9] survey shows

— 38% employ a single administrator for their IBM i environment;
— 13% have none. Zero.

— 57% IBM i environment runs fully unattended.”

“That sounds pretty close to autonomous. And, | might add, it sounds somewhat
E astounding given that businesses in IBM i’s three largest verticals— manufacturing,
= finance, and distribution— actually run their core business applications on the platform.”

£i ¥ in



https://www.ibm.com/blogs/systems/ibm-i-the-driverless-variant-of-it-infrastructure/

IDC Report — “The Value of Staying Current”

i

© Copyright IBM Corporation 2021

White Paper

IDCl#=

For Many Businesses, It's Time to Upgrade Their
Best-Kept Secret: IBM i

Sponsored by: IBM

Peter Rutten

September 2019
S e e N

https://www.ibm.com/account/reg/us-en/signup?formid=urx-41002
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IBM’s Commitment to IBM |

IBM i Anywhere
IBM i Everywhere




IBM i Strategy Whitepaper

Power Systems

IBM i strategy and

Reviews industry directions
Reflects the strategy of IBM i in specific roadmaps
such as

— Strategy

— Partners 'O ad ma p

— Cloud

— Cognitive Computing An executive guide to IBM's strategy and roadmap f
— Application Modernization its integrated operating environment for Power

— Database Systems

Download the full report

https://www.ibm.com/it-infrastructure/us-

en/resources/power/i-strategy-roadmap/ — Download the IBM 1
© Copyrigh 1M Corporaton 2021 Strategy White Paper

Rainventing the f


https://www.ibm.com/it-infrastructure/us-en/resources/power/i-strategy-roadmap/

Fresh Faces in IBM i Development

2018

© Copyright IBM Corporation 2021

IBM i Anywhere
IBM i Everywhere
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ABP’s innovative approach to GDPR Compliance
based on IBM’s integrated operating system




y -4 4

headline

Content

ABP

IBM i/ M3 -2015 and now
IBM tools — work smarter
Journal caching

RCAC

Performance tips (not presented, but for information)

23



Group Structure

ABP Food Group
51T Staff

£F

|
ﬂ]reland

C&D Foods

olleco

|
ﬂProteins

* Core business: Beef .
Production 1

Geography: UK

* Core business: Beef .
Production 1

|
Geography: Ireland .

Core business: Pet
Foods 1

Geography: Pan-

Core business:
Renewables

* Geography: UK and .

Core business:
Animal Proteins |

|
Geography: UK and .

. . and Poland | ! European | JVin Ireland | Ireland |

| Revenueicirca = o . I | I

£1,500m . . Revenue: circa . Revenue: circa Revenue: circa . .

: ! £900m ! €500m | £30m ! |

L st e = T T T - L= -
11T staff

67 IT staff 33 IT staff 25 IT staff 10 IT staff (leverage other

divisions)

24



IBM i & M3 - 2015 vs Now

2021

C&D Foods
Austria IBM i V7.4
Denmark
Italy

ABP UK IBMiV7.4

ABP IE IBMiV7.3

2015
C&D Model
Foods 520 Movex RPG 12.5
Denmark
C&D Model
Foods 520 M3 7.1
Austria
Model
ABP UK 520 M3 7.1
ABP IE Legacy Systems
ABP Head
Legacy Systems : Sun
Office gacy sy

ABP Head IBM V7.3
Office

M3
13.4

M3

13.4

M3
13.4

M3
13.4

25



ﬂ IBM Tools that help me

IBM i Access Client Solutions

Copyright (c) IBM Corporation 2012, 2021
All Rights Reserved

Starting. ..

ACS

e Fast
e Efficient
e Powerful tools

- Work smarter

26



IBM Tools that help me : ACS

h IBM i Access Client Solutions

IBM i Access Client Solutions | A CS

File Edit Actions Tools Help

Welcome ° Sti“ Can’t Iet go Of 5250
System: | <Selecta system> v * |IFS —really fast navigation
= General * Navigator — essential for

Data Transfer
5250 Emulator performance work
Integrated File System

Mavigator for i
Printer Output

— * Database tools
Schemas ° — 1
e Schemas — design/manage
5L Performance Center J SQL Scripts - examples
= cmsﬁ;ﬂ o e SQL Performance
Virtual Control Panel Make |t gO faSter.

=1 Management
System Configurations
5250 Session Manager
HMC Probe Utility




IBM Tools that help me : ACS

1] IBM i Access Client Solutions
B cess C Solution: — — : ——

File Edit Actions Tools Help

Welcome / - A - CDFM3BE2 -0 -

Edit View Communicafen Actions Window $Help
System: |CDFM3BE2 W

B A -CDFM3BE2 & & - 15M3EE & C - 1EM3BE B b - UkM3BEZ + F
B G ] =
BRI ORREE Y A2 sd B0

MAIN IBM i Main Menu
! System: CDFM3BE2

Navigator for i Sel n £ ot foll . .

S5H Terminal elect one o he following:

Printer Qutput

1. User tasks

=l Database 2. 0Office tasks

EMQTS . 3. General system tasks

M. . . R
TIELEn S N 4. Files, libraries, and folders
SQL Performance Center c .
5. Programming

=l Console 6. Communications

5250 Console 7. Define or change the system

Virtual Control Panel 8. Problem handling

Hardware Management Interface 1 g Dis p 1a y a menu

10. Information Assistant options

= Management 11. IBM i Access tasks

System Configurations

5250 Session Manager 9@ Si gn o ff

HMC Probe Utility
Selection or command
—==>

F3=Exit F4=Prompt F9=Retriewve F12=Cancel F13=Information Assistant
F23=Set initial menu
(C) COPYRIGHT IBM CORP. 1980, 2018.

CT 01/046
» [—= [cormzeE 23 [

e Tabs for multiple 5250 sessions — single or multiple systems
 |Immediate access to data tools using the taskbar




IBM Tools that help me : ACS

IBM i Access Client Solutions

)

File Edit View Actions

/M3BE/env/M3BE_15.1_PRD/output on CDFM3BE2

System: | CDFM3BE2

=l General
Data Transfer

Navigator for |
S5H Terminal
Printer Output

= Database
Schemas
Run SQL Saripts
SQL Performance Center

= Console
5250 Console
Virtual Control Panel
Hardware Management Interface 1

v CDFM38E2

Directory

/M3BE ferv/M3BE_15. 1_PRD output
<

Icon Name

0765698685756097426L5041PF
0765698685786 15263GL5041PF
0765698686620 14873GL5041PF
076569868665005135GL5041PF
076569868748403024GL5041PF
076569868751408464GLS041PF
076569868730532111GLS041PF
076569868834809411GLS041PF
0765698688378 14424GLS041PF
076569868921213419GLS041PF
076569868924203412GL5041PF
076569869007601979GL5041PF

=l Management
System Configurations
5250 Session Manager
HMC Probe Utiity

076569862010607200GL5041PF
076731868358174018GLS607PF
076731868359362317GLS607PF
076822868358946343APTT71PF
07682286835906 7633APTTAIPF
0768228683590 70742APTTB2PF
076824868359037246ARIT7 1PF
076825868359152887CAS53 1PF
077252868359803103CAS53 1PF
07725786835076 1866GLS512PF
077336868350007075ARIT7 1PF
077337868360100571APTT71PF
077484868371099274MWS435PF
077484868373309605MWS435PF
077484868375293297MWS435PF
0774848

FEFEREFEEFEFEEFEFFFFEERFFFEFF]

26 Seconds
1o load
46591

documents

a  Size (KB) Last Modified
2890 9 December 2020 at 22:05:25 GMT
183 9 December 2020 at 22:50: 16 GMT
2154 10 December 2020 at 22:
148 10 December 2020 at 22:
1809 11 December 2020 at 22:
91 11 December 2020 at 22:50:22 GMT.
113 December 2020 at 23:01: 17 GMT.
1586 12 December 2020 at 22:03:04 GMT
123 12 December 2020 at 22:50: 14 GMT
1102 13 December 2020 at 22:02: 11 GMT.
119 13 December 2020 at 22:50:17 GMT
2391 14 December 2020 at 22:04:09 GMT
194 14 December 2020 at 22:50:26 GMT
117 6 December 2020 at 09:57:23 GMT
117 & December 2020 at 09:57:23 GMT
83 & December 2020 at 09:57: 16 GMT
126 & December 2020 at 09:57: 15 GMT
126 6 December 2020 at 09:57: 15 GMT
168 & December 2020 at 09:57: 18 GMT
87 6 December 2020 at 09:57:42 GMT
785 6 December 2020 at 10:04:24 GMT
55 & December 2020 at 10:19:26 GMT
20 & December 2020 at 10:06:49 GMT
88 & December 2020 at 10:08:25 GMT
46 December 2020 at 13:11:40 GMT
26 December 2020 at 13:48:30 GMT
36 December 2020 at 14:21:33 GMT

077484868387 1186 19MWS435PF

36 December 2020 at 15:22:39 GMT
36 December 2020 at 17:38:38 GMT

g objects: 46591 abjects
av

Messages

* IFS Navigation — very much faster — here it loaded 1791/second
* Ifyou have (estimate) >800,000 documents in the target folder, you need to change the

heap size when you launch ACS.

29



IBM Tools that help me

. ACS

™ dnyuayes
|4y LMNG_M3BE_15.1_AMG.zip
A MAT cource
L MDK
.l' Systern:
A MIT Mew Folder... CDFM3EE2
A MPL Directory:
A MV Delete JM3BE
K toals Rename... Objects:
Download Icon Name
Download... (lj' Mmenus
Upload...
Copy -Desﬁnaﬁon*
Paste Systemns:
Send... Host Name
View... OLLM3BE
LK HMC
Permissions LKM3BE
LKM3BE2
15 objects Properties |UKM3BEHA
aw
. - Options
* |FS—Send an object / folder
(®) *ALL - All objects are copied and replaced
to another system e
*0LD - Onl isting obj ied and ced
 No *SAVF. No FTP. No Restore i e o e AT

e Click, select and just do it.

= =




IBM® Navigator for i

Welcome
Dashboard

Search Task
B IBM i Management

arget Systems and Groups

asic Operations

Nork Management
onfiguration and Service
etwork

uest Partition Administration
FlSecurity

B Users and Groups
Users
Groups
Create User
Create Group
User Properties

H Manage Collections
Start Authority Collectiol

End Autherity Cellection

Display Autherity Collection e

Delete Authority Collection
All Tasks
B Database
Databases
All Tasks

lournal Management

erformance
File Systems
Internet Configurations
AFP Manager
Backup, Recovery and Media Services

Settings

IBM Tools that help me : Navigator

Welcome eddiec Target system: cdfm3be2 Help

Weleome 3¢ | Display Authority Collection - Eddiss 3¢

Display Authority Collection - Eddiec - Cdfm3be2
lel @' [Zh~ E‘ Actions ¥

No filter applied

System Object Name E‘f;er': Object System Object Type :ﬁ?;é:tc:’ E:{ﬁ:ﬂtty Authority Source ggz‘:fsd Authority E:S_Ii:tt:dODtEd 2:2::::%?'&01( Check Any Authority
Cmndiv M3FDEBPRD *FILE *ALL USER *ALLOB] x
Cmndiv M3FDBPRD *FILE FALL USER *ALLOB] x
Cmndiv M3FDBPRD *FILE *ALL USER *ALLOB] ®
Cmndiv M3FDBPRD *FILE FALL *ALL USER *ALLOB] x x
| Cmndiv M3FDEPRD *FILE *ALL USER *ALLOB] ADOPTED *ALLOB] *ALL x
Cmndiv M3FDBPRD *FILE “ALL *ALL USER *ALLOB] ADOPTED *ALLOB] *ALL x x
Cmndiv M3FDBPRD *FILE #ALL USER *ALLOB] ADOPTED *ALLOB] *ALL *
Cmndiv M3FDBPRD *FILE ALL *ALL USER *ALLOB] ADOPTED *ALLOB] *ALL x x
Cmndiv M3FDBPRD *FILE FALL USER *ALLOB] ADOPTED *ALLOB] FALL x
Cmndiv M3FDBPRD *FILE *ALL USER *ALLOB] ADOPTED *ALLOB] *ALL x
Cmndiv M3FDEPRD *FILE FALL USER *ALLOB] ADOPTED *ALLOE] *ALL x
Cmndiv M3FDBPRD *FILE *ALL USER *ALLOB] ADOPTED *ALLOB] *ALL x
Cmndiv M3FDEBPRD *FILE *ALL USER *ALLOB] ADOPTED *ALLOE] *ALL x
Cmndiv M3FDBPRD *FILE FALL USER *ALLOB] ADOPTED *ALLOB] =ALL x
Cmndiv M3FDBPRD *FILE *ALL USER *ALLOB] ADOPTED *ALLOBJ] *ALL ®
{E} Cmndiv M3FDEPRD *FILE *ALL USER *ALLOB] ADOPTED *ALLOBJ *ALL x

* Navigator -> Authority collection — Introduced in V7R3 and extended in
V7R4. Determine where a user obtained rights to access an object

* |t also shows what rights the user needed to perform the task (also use SQL

31



IBM® Navigator for i

IBM Tools that help me : Navigator

B Performance
Bl Investigate Data

Investigate Data Search

B Health Indicatars
System Resources Health Indicators
CPU Health Indicatars
Disk Health Indicators
Memary Pools Health Indicators
Response Time Health Indicators
Database Health Indicaters
Moniter
B Collection Services
CPU Utilization and Waits Overview
CPU Utilization by Thread or Task
Resource Utilization Owverview
El Job Statistics Owverviews
Job Statistics by Job or Task
Job Statistics by Generic Job or Task
Job Statistics by Job User Profile
Job Statistics by Job Current User Profile
Job Statistics by Subsystem
Job Statistics by Server Type
Job Statistics by Memory Pool

Waits

cPU

Disk
Physical Disk /O
Synchrenous Disk I/O
Storage Allocation
Memory

Page Faults

Logical Database I/O
virtual I/O
Communications
5250 Display Transactions
Physical System

Workload Group
Collection Services Database Files

Database

=

Job Watcher

=

Disk Watcher

=

Perfarmance Explarer

Batch Madel

H A

| il |

* Performance investigation

* Vast number of ways to investigate and obtain

information.
* Understand what is normal for your system

* Too big a topic to cover now.

32



h SQL Performance Center - CDFM3BE2
File View Actions Tools Help

Database:| Cdfm3be2

E“! Plan Cache I?E Performance Monitors I = Plan Cache Snapshots I E Plan Cache Event Monitors

Show Stahemen% | f Change Configuration. .. | %’ SQL Details for Jobs...

Properties

Description Value Value Unit
[Time Of Summary 2021-05-05-23.56.37.896026

Plan Cache Creation Time 2021-04-18-13.23.49.704932

- I
Number of Currently Active Queries 2042

Number of Queries Run Since Start 17910082

Number of Query Full Opens Since Start 876846

Plan Usage Summary

Current Number of Plans in Cache 3446
[Total Number of Plans Built Since Start 46525
[Total Mumber of Unique Queries Since Start 18815
Current Plan Cache Size 502 Mg
ICurrent Plan Cache Size Threshold *AUTO
Maximum Plan Cache Size For AutoSizing *DEFALULT (9216) MB
Current Plan Cache Hit Ratio _ 94 %
[Target Plan Cache AutoSize Hit Ratio *DEFALLT (80) %
[Total Mumber of Plan Cache Autosizing Adjustments o
Last Flan Cache AutoSizing Adjustment 2021-04-20-00.09.22.5970111
Last Autosizing Limited Due to Temporary Storage 0000-00-00-00,00.00.000000
ICurrent Mumber of Job Scoped (GTEMP) Flans 3
[Total Mumber of Job Scoped (QTEMF) Flans Built Since Start 10238
[Total Mumber of Unique Queries With Job Scoped (QTEMP) References Since Start 2891
[Total Times Plans Used from Cache 830339
Total Plans Removed 10555
Total Plans Pruned 32759
Number of Times Plan Cache Pruned 159
[Time Plan Cache was Last Pruned 2021-05-05-22.07.58. 465948
[Current Mumber of Temparary Runtime Objects Stored in Cache 3342
ICurrent Total Size of Temporary Runtime Objects stored in Cache 2874 MB
Maimum Number of Temporary Runtime Objects Stored Per Flan *DEFALLT (5)
[Total Mumber of Temporary Indexes Created 183
(Current Mumber of Temporary Indexes ﬁ 146
MNumber of Plans Rebuilt due to AQP 7
Number of Query Mapping Errors Since Start 11

figuration

Current Plan Cache Size Threshold *AUTO
Maximum Plan Cache Size For AutoSizing *DEFALLT (9216) MB
[Target Plan Cache AutoSize Hit Ratio *DEFALLT (80) %
Maximum MNumber of Longest Runs Allowed Per Plan *DEFALLT (3)
Maximum Number of Temporary Runtime Objects Stored Per Flan *DEFALLT (5)
plan Cache Acaty Theshols I S
\Activity Thresholds Start Time 2021-04-18-13.23.49.713408
Highest Number of Active Queries at One Time 2326 (2021-05-05-15.41,39.648847)
Highest Mumber of Plans in Cache 4129 (2021-04-20-00.09,22.923752)
Highest Mumber of Temporary Runtime Objects Stored in Cache 3873 (2021-05-02-15.26.50.630911)
Largest Total Size of Temporary Runtime Objects Stored in Cache 3380 (2021-05-02-22.04,13.265115) MB

IBM Tools that help me : Database

SQL Performance
Center

Provides overview

Show statements
[button]

33



v

Filters to apply:

[] Minimum runtime for the longest execution of the statement:
15 |Seconds
[ Statements that ran on or after this date and time:
04 May 2021 23:07:50 -5
["]Top 'n’ most frequently run statements:
255
[[]Top '’ statements with the largest total accumulated runtime:
2515
[T Statements the following user has ever run:
EDDIEC
[[] Statements that are currently active
[ statements for which indexes have been advised
[ Statements for which statistics have been advised
[[] indude statements initiated by the operating system
[(] Statements that reference the following objects:

Schema Name

[] Statements that contain the following text:

IBM Tools that help me : Database

SQL Plan Cache Statements - COFM3BE2(Cdfm3be2)

Add

Remove

Shown at 23:08 (1) 3 | Shownat 23:11(2) x |

236.7147

2021-04-26 7.250630 534, 2557 9110064 4 27.7516(SELECT MPOMAT_L PMPRNO, MITMAS_2.MMNEWE, MITMAS_2.MMITNO, MPOMAT_LPMCNGT, MPDMAT PMMTNO, MPDMAT.PMC!
238.0829 20

Filters applied:
® (Nong)
Most Total Average
Expensive Processing Total Tmes Processing
Last Time Run Time (sec) Time (sec) Run Time (sec) Statement

11,9041 select * from M3FDEPRD.MITTRA where MTLMTS > ?

194.1053 2109.4995 75 28,1266 SELECT MWOMAT.VMPRNO, MITFAC.MSITNO, MWOMAT.VMMFNO, MWOOPE. VOMAQT, MWOHED. VHRSDT, MITMAS.MMITDS, MV
173.6918 392.1963 4 98,0450 SELECT * FROM M3FDEPRD MITTRA WHERE MTCONO =? AND MTWHLO=? AND (MTITNO=? AND (MTRGDT =7 AND (MTRGTM=? Ah
165.7931 6144127 5 1228825 SELECT MITFAC.M3CONO, MITFAC.MSFACI, MITMAS. MMITTY, MWOMAT,VMPRNG, MITFAC.MSITNG, MITFAC.M3APFR,, MITFAC.)
118.9592 222.5725 2 111.2852 SELECT "D1"."C0" AS “Transaction_Date_Date_", "D1"."C1" AS "Location”, COUNT(DISTINCT "D1"."C2") AS "Antal_Paller™ FROM (

12021-04-22 08:0
|2021-04-29 01:0.
12021-04-29 08: 4
12021-05-03 0
|2021-05-03 09:
12021-05-03
12021-05-03 0.
|2021-05-05 0
2021-04-20 0
12021-05-04
12021-04-29 0
|2021-04-19 10:5
12021-05-05 09:2
12021-05-05 14:3;
|2021-05-03
12021-05-03 09:

12021-05-05 14:3(
12021-04-23 10:1]

|2021-04-30 01:0.

12021-05-03 11:5¢

Visual Explain - COFM3BE2(Cdfm3b

File View Actions Options Tools Help

PR

Search... Ignore Case

2 || Attribute

Table name, base table name, index name
Mame of Table Being Queried

Library of Table Being Queried

Member of Table Being Queried

Long Name of Table Being Queried

Long Library of Table Being Queried

Processing Time(ms)
Cumulative Time (ms)

Additional Table Info
iTotal Rows in Table
[Table Size(bytes)

Active Table Rows
Deleted Table Rows

Estimated rows selected and query join info

IRows Selected Per Plan Step Iteration
Rows Processed During Last Plan Step
Pizn Step Iterations

ITotal Rows Selected

I Total Rows Processed

Optimize for M Rows

Percent Selectivity

Cumulative Percent Selectivity

Fetch NRows

[2021-05-04 12:1 e o e Estimated Cost Information About the Plan Performed
|2021-05-05 12:0¢ T ——_m—“" Processing Time(ms)

(2021-04-23 £ 1/0 Or CPU Bound

[2021-05-050 e ey (CPU Cost{ms)

[2021-05-04 0 N 1/0 Cost(ns)

[2021-05-04 1/0 Count

|2021-04-26 e || |average 10 Read Tme (ms)

20210505 10 I 10 et Rk

SQL Performance — Statements provide a drill down to “Visual explain”

Makes spotting poorly written queries with incomplete or bad joins.
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IBM Tools that help me : SQL Scripts

File | Edit | Search View Connection Run Explain Moniter Tools Help

Content Assist

ELH Unde Ctrl+Z TE DO g i@

T ﬁ’ Redo Ctrl+Y
b Cut Ctrl+X
[H |Copy Ctrl+C
Paste Crl+V
Select All Ctrl+ A

SOL Formatter L %
Delete Line(s) Ctrl+D
Toggle Comments Ctrl+7

| Examples

]
'%Ql' Insert frem Examples... Ctrl+l %

Prompt Statement...

JDBC Configurations...

Preferences...

Sﬂ- Insert Generated SOL...

Ctrl- Shift+G |§0§ Save as New Example... ‘

“o/

Connected to relational

database CAfm3be2 on CDFM3BEZ as EDDIEC - 060438/QUSER/QZDASOINIT using JDBC configuration '"Default’.

SQL scripts — already excellent — ongoing enhancements.
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B Untitled - Run SQL Scripts -
File Edit Search View Connection Run Explain Monitor Tools Help
o o = oL g
- H@{X 00TRNLS FPFEEO gk
1
h -- category: IBM i Services |~
| -- description: FTF - Group PTF Currency
v
Librarian - Library Info - . . .
PTF - Firmware Currency -- Derive the TTEM 1 operating system level and then
-- determine the level of currency of PTF Groups
PTF - Group PTF Details With ilevel(iVersiocn, iRelease) A5
PTF - PTF information i
Server TR Level select 05_VERSION, O05_RELEASE from sysibmadm.env_sys_info
Server TR Level2 i
__ Where to find more detail __ SELECT P.*
FROM ilevel, systoola.group ptf currency P
WHERE ptf_group release =
'R' CONCAT iversion CONCAT iRelease concat '0°
CRDER BY ptf_group level available -
ptf_group level installed DESC;
-- For those that like STRSQL ;-{
With ilevel (iVersion, iRelease) A3
(
select 05_VERSION, 05_RELEASE from sysibmadm.env sys_info
Connected to i
SELECT VARCHAR(GRF_CRNCY,26) RS "GRECUR",
GRP_ID, VARCHAR(GRP TITLE, 20) AS "NAME",
GRF_LVL, GRPF_IBMLVL, GRP_LSIUED,
GRF_RL3, GRF_3Y35T3
FROM ilevel, systools.group_ptf currency P
WHERE ptf group release =
'R' CONCAT iVersion CONCAT iRelease concat '('
ORDER BY ptf_group_level_available - —
ptf_group level_installed DESC; v
preferences... | ‘ Refresh ?}SaveasNewExarrde...

From the “Insert from examples, add a search term (PTF)
Click [Insert] and run the example code.

IBM Tools that help me : SQL Scripts
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IBM Tools that help me : SQL Scripts

GRECTR GRF_ID  NAME GRP_IVL. @ GRP_IBMLVL. GREP _L3TUPD GRP ELS GRP_SYS55TS
UFDATE LVATLARLE 5F99740 Current Cumulative F 20303 21091 0471572021 R740 INSTALLED
UFDATE AVATLARLE 5F99735 5F9973% 740 Group Hi 41 43 05/04/2021  R740 INSTALLED
UFDATE AVATLARLE SF99738 S5F99738 740 Group Se 1la 130472072021  R740 INSTALLED
UFDATE AVAILARLE S5Fa9662 SF99662 740 IBM HTITP 49 110472172021  R740 INSTALLED
TFDATE AVAILAEBLE 3F99663 S5F99663 740 Performa 3 TO3/24/2021  R740 INSTALLED
UFDATE AVAILARLE 3F99664 S5F99664 740 Backup R 13 200472172021  R740 INSTALLED
UFDATE AVATILARLE 3F99665 S5F994665 740 Java g 100372372021  R740 INSTALLED
UFDATE AVATLARLE 3F99704 35F99704 740 DBZ for 10 120371572021 R740 INSTALLED
TFDATE AVATILARLE 3F994652 35F99652 740 Content 3 404,19/2021  R740 ERELATED GROUFE
UFDATE AVATLARLE 5F9966]1 S5SF99661 740 WebSpher 4 50271272021 R740 INSTALLED
UFDATE AVATLARLE S5F99666 S5F99666 740 High fwva 5 604/09/2021 R740 INSTALLED
UFDATE AVATLARLE 5F99668 SF9966E8 740 IBM Db2 g 901/29/2021 R740 IHNSTALLED
UFDATE AVATLARLE 3F98737 5F99737 740 Technolo 3 40471572021  R740 INSTALLED
UPFDATE AVAILABLE 3F99741 S5F99741 740 All FTF 7 803/19/2021 R740 INSTALLED
3F994653 S5F99453 740 DbZ Web 9 906,22/2020  R740 ERELATED GROUFE
INSTALLED LEVEL I3 CURRENT 3F99667 SF99667 740 740 TCE/ 2 212/29/2020 R740 INSTALLED
INSTRALLED LEVEL I3 CUBBENT 3F39&75 3F99475 740 Hardware 2 201/16/2020 R740 INSTALLED

A list of PTF’s required and metadata
This system is scheduled for PTF update on 15" May 2021.



File Edit Search View Ceonnection Run Explain Monitor Tools Help

E-Bd- A D02 FEFDO © )iy
_'|_ -
2 =-- Description: CORE M3 LIBRARTES
3 _
4 SELECT OBJLONGSCHEMA,
5 OBJTYEE,
& SUM({0OBJSIZE) / led LS DB SIZE GB_INC INDEXES
7 FROM {
g SELECT *
9 FROM TRBLE {
10 Q5¥52.0BJECT_STATISTICS('M3FDEERD', '*RLL"}
11 )
12 J
13 GROUP BY OBJLONGSCHEMA,
14 QBJTYFE
15 ORDER BY 2,
16 1;
17
15
—rEe=-— e e —_—
OBJLONGSCHEMA OBJTYPE DBE_SIZE GB_INC_INDEXES
M3IFDBFRD *FILE 996.580028414
M3FDBEFRD *JRN 6.10304E-4
M3IFLDBFRD *JRNRCV 0.20361216

IBM Tools that help me : SQL Scripts

1 --

2 -- Description: CORE M3 LIBRARIES

3 --

4 SELECT OBJLONGSCHEMA,

5 left (OBJLONGNAME, 6) Table and Indexes,
& OBJTYFE,

7 sum{0BJSIZE) / le8% AS DB_SIZE GB

g FROM (

E SELECT #*

10 FROM TAELE {

11 Q5Y52.0BJECT STATISTICS('M3FDEFRD', '*RLL')
1z i

13 J

14 GROUFP BY OBJLONGSCHEMR,

15 left (OBJLONGNAME, &),

1a QOBJTYEE

17 ORDER BY 4 desc

18 LIMIT 103

M3FDBERD
M3FDBERD
M3FDBERD
M3FDBERD
M3FDBERD
M3FDBERD
M3FDBERD
M3FDBERD
M3FDBERD
M3FDBERD

e, ===
OBJLONGSCHEMAR  TABLE_AND INDEXES OBJIYFE DB_SIZE GB

MITTRA *FILE 130.09747968
FGLEDG *FILE 111.810015232
FBLVLL *FILE 71.430756608
FGLEDX *FILE 62.984925184
FEREEY *FILE 60.301529088
OINACC *FILE 47.651209216
MCHEAD *FILE 32.752672768
MFTRNS *FILE 31.89782528
05BSTID *FILE 31.444307988
05AS5TD *FILE 28.7759441392

Two examples — modified from “Insert from Examples”
(a) Type and size of objects in M3 production Lib.
(b) Top 10 largest tables in M3 —including the indexes for each table.



Journal caching - Before

-
CPU Utilization and Waits Overview ¢ | CPU Health Indicators || CPU Utilization and Waits Overview |
Actions——— ¥ | CPU Utilization and Waits Overvisw @
| = Context
EE'F':FE:_‘“ 'QPFRDATA Ti=] Start Time: Jul 22, 2020 12:00:02 Al System Name:  CDFM3BE
Collection Name: Q204000002 T -| End Time: Jul 23, 2020 12:00:00 Al Release: WIRZMO
Collection Type: Collection Services File B Graph Intzrval: |5 minutes - File Level: az
Refresh
:CDU Utilization and Waits Owerview ctas =EE €D
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il
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E 00 00 :00 500 £:00 7:00 00 :00 10 165: 20 200
i) i prr ) prenpara) 2072020 22072020 /072020 i) 272020 /072020 prlepraira) prlirra) 207200 /0772020 2/07 2020 L2020 22072020 20772020 207 2020 22072020 07200 20772020 L2/07 2020 /072020

Resat

Dispatched CPU Time || Il SPU Queuing Time | B Disk Time E Journal Time | ¥l Operating System Contention Time || Lock Contention Time || 1neligible waits Time .4 ==—Partition CPU Utilization
P g | P g Sy g ()

Peak Journal time >700 seconds.
Red line shows the peak on the “After” graph 39



Journal caching - After

CPU Utilization and Waits Overview x" CFAT Health Indicators x‘|mlmmmsnﬂm0\-m x

CPU Utilization and Waits Overview @

ilization and Waits Overview il o g O
8

|:|.Disuatched CPU Time :‘.CPU Queuing Time :‘.DiskTime . uuuuu | Time D.Dperating System Contention Time E.Luck Contention Time

Peak Journal time ~65 seconds.
N.B. Minor risk of data loss if total system failure occurs
Journal caching has a very modest cost (zero maintenance increase)



Row and Column Access Support in IBM DB2 for i
(RCAC)

Redbook: https://www.redbooks.ibm.com/redpieces/abstracts/redp5110.html

Please do not rush to implement RCAC on M3 without taking advice and perform
necessary analysis on you installations.
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7 RCAC

| visited IBM Rochester in September 20109.

IBM requested input from end users to see what parts of the system
were actually used.

| found that we were guilty of not using many really useful features

RCAC struck me as the hidden gem
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7 RCAC

What is the problem that | am trying to solve?

Each M3 database is used by competing companies
M3 controls access internally

Risk is external access (e.g. ODBC/JDBC)

Table level access allows users to see data for all divisions
“Data Tourism” is not just a commercial risk

Exposure of personal details is a GDPR compliance issue

RCAC does not replace internal M3 controls
RCAC enables data access control for other mechanisms
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7 RCAC

Why allow access?

Each business is independent and has complex reporting needs
Financial reporting — accounts produced by 11:00 on Monday
Planning depends on material availability that day
Customer orders change on the day — no ETL can keep up
Different ways of working - different data
All had a different Bl strategy and tool

At this time, we can not get away from external access ...
but we can control it
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7 RCAC

Can | find somebody who has done this already?

| asked Infor if they knew of anybody who had implemented RCAC for
an M3 installation. Internal enquiries came back with a blank.

| posted a question on the UK M3UA. No responses.
Infor were happy to proceed, but with an obvious reservation. To

progress, ABP would need to involve IBM Lab Services. Worked with
Kent Milligan — real value added to the process.
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7 RCAC

What were the objectives?

1) Allow restricted row level data access based on the user
2) Mask personal data content from users

M3 considerations
Don’t interfere with internal M3 processes
* Normal operation
 Grid processes (e.g. startup)
* Infrequent processes — e.g. database updates via LCM.
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7 RCAC

Other considerations

Accidental updates of masked data will corrupt the database.
No limited profile can be permitted to perform update operations

MIMIXOWN will be added as user of “QIBM_DB_SECADM”. This
affords Mimix the rights to apply the RCAC permissions and masks

Backup processes, data refresh and similar processes must have full
access

External (RPGLE) triggers over tables with RCAC will be classified as
SECURED with CHGPFTRG (2 of 3 installations)
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RCAC

y o4 4

Preparation work

ldentification of user profiles using M3 . object
ser Authority
- Check object authority on an M3 object KSR *EXCLUDE
. M3SRVADM xALL
- Check user proflles M3SRVADMS xALL

M3DBREADS xUSE
M3DBUSR USER DEF

- Use authority collection or an external

tool to determine profiles that should User

Opt Profile Text

not be restricted by the RCAC process.

GRIDDEVUSR <13.4> M3 GRID User For DEV
GRIDPRDUSR <13.4> M3 GRID User For PRD
GRIDTSTUSR <13.4> M3 GRID User For TST

| MURDEVUSR  <13.4> M3 MUA Database User
" MUAPRDUSR  <13.4> M3 MUA Database User
MUATSTUSR  <13.4> M3 MUA Database User




7 RCAC

Preparation work

Decide what and how you will structure the permissions to the data.
For me, row based access is logically controlled (mostly) at company
and division level.

M3 Database
Company Divisions
DB Fields xxCONO xxDIVI

ABP UK 700 A.nn nn=01 to 99
ABP IE 800 l.nn nn=01 to 99
C&D Foods 600 C.nn nn=01 to 99




RCAC

Preparation work

| examined the objects that were being accessed externally
Of these, some need to be controlled? Example below

Table Frequency Row Control Column Masking

CEAEMP 3202 EACONO EADIVI

: CINACC 290 EZCONO EZDIVI

FGLEDG 2468 EGCONO EGDIVI

: FPLEDG EPCONO EPDIVI

FSLEDG ESCONO ESDIVI

:MGHEAD 353 MGCONO MGFACI

_MITFAC 1618 M9CONO M9FACI

:CIDMAS 199 IDPHNO IDPHN2 IDTENO

CIDADR 0 SAADR1 SAADRZ2Z SAADR3 SAADR4 SAPONO SATOWN

:OCUSAD 356 OPCUNM OPCUA1 OPCUA2 OPCUA3 OPCUA4 OPPHNO OPTFNO OPYREF OPPONO
_OCUSMA 393 OKCUNM OKCUA1 OKCUA2 OKCUA3 OKCUA4 OKPHNO OKPHNZ2 OKTFNO OKYREF OKYRE2 OKOREF



y =47 4 RCAC

Implementation
| wanted division C10 to see only data for C10. Similar for C20/C30

After discussion, | created Group Profiles. Currently, and ODBC user is
part of the M3DBREADS group. This is replaced with RCACC10 /
RCACC20 / RCACC30 or have full access in RCACALL (head office).

RCACALL RCAC ALL
RCACC10 RCAC C10

RCACC20 RCAC CZ20
RCACC30 RCAC C30
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A simplified representation

|
WA '\.-r"l

< No Restriction

RCAC

\ No Restriction

RCAC
M3 Database

4 “Request

M3
A/D Authentication
Role based security

Cilasoft
Connection Type Q/S Object
IP/Subnet Level authority

Library / Object
Operation type

0/fs
User

authentication

< Request |

Data

)

Request

<

Filtered content
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RCAC

Implementation

To authorise a user to add RCAC controls:

» CHGFCNUSG FCNID(QIBM_DB_SECADM) USER(userid) USAGE(*ALLOWED)

RCAC permission/mask must be created in same library as the table

Permission names require a convention to ensure uniqueness and easy identification

During testing this included the library, table and purpose - e.q.
CREATE OR REPLACE PERMISSION M3FDBPRD.CEAEMP _odbcusers ON...

CRERTE CR REPLACE PERMISSION M3FDBPRD.CEAEMP ODBCUSERS CN M3FOBPRD.CEAEMP FOR ROWS WHERE ({(VERIFY GROUP FOR USER({SESSION USER,

'M3DEREADS', 'M3SEVADM', 'M35SRVADMS', 'M3DBUSR') = 1)
CR (VERIFY GROUP FOR USER(SESSION USER, 'RCACRLL') = 1)
OR (VERIFY GROUP FOR USER{SESSION USER, 'RCACCIN') =1

AND ERCONO = &00
AND EADIVI = 'C10")

CR (VERIFY GROUP FOR USER(SESSION USER, 'RCACCIO') =1
AND ERCONO = 600
LND EADIVI = 'C20')

OR (VERIFY GROUP FOR USER{SESSION USER, 'RCACC30') =1
AND EACONO = 600
AND EADIVI = 'C30')) ENFORCED FOR ALL ACCESS ENABLE
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RCAC

Implementation

A sample mask definition is shown below:

CREATE MLSK M3IFODBPFED.MASK 3AADE]1 CN M3FDBFED.CIDADE FCOR COLUMN 34ADR]1 RETUEN
CASE
WHEN (({VERIFY GROUF FOR USER(SESSION USER,
'"M3DBREADS', '"M3ISEVADM', 'M3SEVARDM3', 'M3IDEBUSR') = 1)
CE (VERIFY GROUP FOR USER(SESSTON USER, 'RCRCRLL') = 1)) THEN SARDRI
ELSE "###%#1
END ENABLE;
CEEATE ML5K M3IFDBPED.MASK SAADEZ? CON M3IFDBFRED.CIDADE FCE COLUMN SLADRZ? BETUEN
CASE
WHEN ({VERIFY GROUF FOR USER(SESSION USER,
'M3DBRERDS', '"M3ISEVADM', 'M3ISEVADMS', 'M3IDEUSR') = 1)
OF (VERIFY GROUP FOR USER({SESSION USER, 'RCRCRLL') = 1)) THEN SARDRZ
ELSE "#®®#*#&#1
END ENABLE;
CREATE MALSK M3IFOBPED.MASK 3AADE3 CON M3FDBFED.CIDADE FCOR COLUMN 3S4ADR3 RETUEN
CASE
WHEN (({VERIFY GROUP FOR USER(SESSION USER,
'"M3DBREADS', '"M3ISEVADM', 'M3SEVARDM3', 'M3IDEBUSR') = 1)
CE (VERIFY GROUP FOR USER(SESSTON USER, 'RCRCRLL') = 1)) THEN SARDR3
ELSE "###%#1
END ENRBLE;

54



RCAC

Implementation — locking considerations

Create Permission & Mask statements don’t require exclusive locks unless Row & Access

Controls have not been activated

CREATE PERMISSION ... ENFORCED FOR ALL ACCESS ENABLE;

CREATE MASK ... ENABLE;

Exclusive lock needed here

ALTER TABLE ...
ACTIVATE ROW ACCESS CONTROL
ACTIVATE COLUMN ACCESS CONTROL;

Locking considerations

Access Control State

Inactive

Create Permission

*Naone

*EXCL

Create Mask

*None

*EXCL

Alter Table

* ACTIVATE ROW ACCESS CONTROL

*EXCL

*EXCL

* ACTIVATE COLUMMN ACCESS CONTROL

*EXCL

*EXCL
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RCAC

It works!

A user in the RCACALL Group
runs the SQL shown and sees a
result set for all divisions.

This is a summary but the
detail is the same.

If this user is changed to be
part of the RCACC10 / RCACC20
/ RCACC30 group, the same
SQL gives the results shown.

Exactly as expected

===)> select egcono,eqgdivi,count(*) from m3fdbprd/fgledq
group by egcono, egdivi

COUNT [ = )
1,492,913
9,119, 404
230, 259
wxwkkxkk End of data #xxwxkxx

COUNT ( = )
600 Cclo 1,492,913
EEE TS T End of data EE S

600 C20

E

COUNT ( = )
600 C30 230,259
EEEE T ET End of data EET T T F]

End of data

COUNT ( = )
9,119, 404

REEEERERE



RCAC

Masks

Masks were added for the
supplier address table — here is
data with fictional suppliers.

The user is not part of the
RCACALL all group (or M3
application) so masked data is
returned. Downloads to Excel
show the mask(s) as expected

A B ¢ D E F G H I ] K L
SACONO SASUNO SAADTE SAADID SASTDT SASUNM  SAPRIA SAADRL SAADR2 SAADR3 SAADRA SACSCD
60010101 11 20210301 Mr. Hydrogen gesst  (msass  smsr amas o pg
60010102 11 20210301 Ms. Helium gesst s wmmse amar gp
60010103 11 19390101 Dr. Lithium gewsse s smase asas g
60010104 11 20170524 Mrs. Beryllium Qs mwm s amas g
60010105 11 20170615 Praf. Boron gsst  mmm smme amas g
60010106 11 20170601 Gov. Carbon gsst  mmm smme amas g
60010107 11 20170601 L. Nitrogen gsst  mmm smme amas g
60010108 11 20170601 Cal. Oxygen gsst  mam smmr amas g
60010109 11 20170629 Maj. Fluorine pEess s smsr sy
60010110 11 20170701 Sir Neon gEess s smse sy

M N
SAPONO SAADVI

preesy
FrrEE
FHs
FrTEE
FrE
FrE
FrE
FrE
FrE

FrE

= M3FDEPRD.MASK_SAADR1 - ABPFGMGT(Abpfgmagt)
Name: MASK_SAADR 1|

Table schema: &) M3FDEPRD
Table name: [ cIDaCR
Correlation name for table: |CIDADR

For column: SAADR1

Return

CASE expression: |cacp

WHEN ( (QSYS2 . VERIFY_GROUP_FOR_UUSER { SESSION_USER ,
'M3DEREADS' , 'M3SRVADM' , 'M3SRVADMS' , M3DBUSR') = 1)

OR (QSYS2 . VERIFY_GROUP_FOR_USER { SESSION_USER , 'RCACALL') = 1)) THEN CIDADR. . SAADR 1

ELSE 'sesss
END

Enabled

[[] Regenerate

Text:

Position to line e

B B T . B T - M
Cmp Supplier Supplier name
600 10101 Mr. Hydrogen
600 10102 Ms. Helium
600 10103 Dr. Lithium
600 lo1o04 Mrs. Beryllium
600 10105 Prof. Boron
600 10106 Gov. Carbon
600 10107 Lt. Nitrogen
600 10108 Col. Oxygen
600 10109 Maj. Fluorine
600 10110 Sir Neon

* End of data - i

Chedk Syntax

Cancel

Display Data

+o.0 11, L0+ 120
Address 1




7 RCAC

RCAC is a powerful tool.
Implementing it needs careful planning.

Initial testing on FGLEDG showed performance was slow BECAUSE the
RCAC permission did not use an existing index. By changing the
permission to use EGCONO,EGDIVI — part of the primary key, no
performance impact was detected.

Discussion with IBM suggested it may add upto 5% CPU. 5% on a small
number of tables is a small overhead
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ﬂ RCAC — helping with GDPR

ABP can now :-
Revoke excessive access using M3DBREADS / M3SRVADMS groups

Provide more limited and specific access to defined data rows
protecting internal commercial sensitivities

Mask personal data from all but authorised applications

Obtain buy-in from the business to re-evaluate legitimate access
requirements. Part of ongoing process.
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y -4 4

Thank you.

Eddie Chaffin: Group Enterprise Architect - Power Systems & ERP

Email:  eddie.chaffin@abpbeef.com
Mobile: +44(0)797 588 9359
Linkedin: https://www.linkedin.com/in/eddie-chaffin-bb45a21a/

UK M3UA: https://m3ua.org.uk/who-we-are/meet-the-m3ua-team/

UK i-UG: https://www.i-ug.co.uk/meet-the-user-group
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ﬂ Performance tips

Over the years | have spent a lot of time looking at performance and
how to get the most from the system and M3.

The following may help you to find some performance gain (for free)
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M3 — Performance factors

Display System Value

System value . . . . . : QPFRADJ
Description . . . . . : Performance adjustment

Performance adjustment . . . : 0=No adjustment ny
1=Adjustment at IPL
83 2=Adjustment at IPL and automatic
adjustment
3=Automatic adjustment

Automatic memory adjustment does not work well with a Java.
Check it is set correctly. This wasn’t always set correctly in the past.



y o4 4

M3 — Performance factors

IPL — do not perform unnecessary IPL’s on the system.

IBM i creates a number of temporary objects during normal execution of jobs.
You can review the index advisor and determine if you would benefit by making

some objects permanent.
When you IPL the system, these temporary objects are discarded.

» How many people IPL the system at the weekend, then complain that
performance is poor on Monday, when they have a lot of processing to create

accounts etc.? Guess why.
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M3 — Performance factors

File Edit View Communication Actions Window Help

BRGLIHIQHGREEE Y 2 da 8@

Work with System Status CDFM3BEZ

05/05/21 21:41:05 CEST

% CPU used H . System ASP H 3817 G
Elapsed time H H H % system ASP used L. 58.3237
Jobs in system H Total aux stg H 3817 G
% perm addresses : . Current temporary used . : 654829 M
% temp addresses H . Peak temporary used P 81857 M

Sys Pool Reserved Paging

Faults Paaes Faults Paaes Option
*FIXED
*CALC
*CALC
*CALC
*CALC
*CALC
*CALC

@ b~ o NO

5
.0
0
.5
.5
.0

I

.0
.0
.0
.0
.0
.0
.0

Bottom
F21=Select assistance level

MA A MU 12/008

Memory pools:-

Paging option — set to *CALC for the share pools. The system knows

Isolate the M3 workload from other applications (Mimix / reporting)

Set the pool size for M3 (Pool 5 on this system) to a sensible level. Review it.
Don’t adjust the Pool Size without good reason. Query execution plans become
invalid and need to be re-evaluated. This slows things down.



IBM# Navigator for i

Welcome
Dashboard

Search Task p

B IBM | Management @
Target Systems and Groups

Favorites

System

Monitors

Basic Operations

Nork Management

Configuration and Service

Network

Guest Partition Administration

Security

Users and Groups

Database

[ Journal Management

El Performance
B Investigate Data

Investigate Data Search

] Heslth Indicators
System Resources Health Indicators
CPU Health Indicarors
Disk Health Indicators
Memary Pocls Health Indicators
Response Time Health Indicaters
Database Health Indicators

==

Manitor

E] Collection Se

'CPU Utilization and Waits Overview
CPU Utilization by Thread or Task
Resource Utilization Overview

Job Statistics Overviews

Waits.

cpu

Disk

Physical Disk /0
Synchronous Disk /0
Storage Allocation

] Memory
Memaory Pool Sizes and Fault Rates
Memory Poal Activity Levels

DB and Non-DB Page Faules
Memary Usage by Poal

M3 — Performance factors

Welcome eddiec Target system: cdfmzbe2 Help Logout | .” | E

4 Indicators X || CPU Health Indicators X || CPU Utilization and Waits Overvisw X | CPU Utilization Overview X | Memory Pools Health ndicators X | Memory Pools Health Indieators X | Memory Pool Sizes and Fault Rates X || Memory Usaze by Pool X | Memory Usaze by

Memery Usage by Pool (

» Context

Maximum Pool Space Allocated (Megabytes)

e

*MACHINE

*INTERACT

*SPO0L

Poaol Mame

“SHRPOOLS

“SHRPOOLS

FSHRPOOLT

[Reset] B |

[Wl=simum Pecl Space Allocatsd

Use the Navigator to check the maximum memory allocation.
- Understand “Normal” for your system.
- The Red blocks indicate what memory is available but hasn’t been used (Today)
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ﬂ M3 — Performance factors

Review the SQL being executed on the system.

Jobs that take a long time could have a small and easily fixed defect

Consider:

Select * from M3FDBPRD.FGLEDG WHERE

EGDIVI='A99” AND

EGYEA4=2021 AND

EGACDT>="20210115" <<< Incorrect data type — ACDT is numeric.

Select * from M3FDBPRD.FGLEDG WHERE
EGCONO=123 AND <<< Adding the company number with division and year allows

EGDIVI=‘A99” AND <<< the use of existing indexes speeding up performance
EGYEA4=2021 AND
EGACDT>=20210115
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