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Disclaimers

Mike Pavlak does NOT work for IBM, nor does he represent IBM in any way

All information provided is cited and available via public channels

Mike may offer thoughts and opinions which will be labeled like this
A LOT of people are talking about COVID-19. We’ve heard enough so the focus is on tech!
Most of the images seen are taken DIRECTLY from IBM presentation materials or Mike’s LPAR

Any examples shown are from IBM’s 7.4 demo or built on a current “PTF'd” 7.3 partition as of
5/23/2020

Some features are only available on IBM i 7.4. This should be indicated with: 1BMi 7.4 only

Every effort was made to ensure technical accuracy, no warranties written or implied...
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IBM THINK Virtual Conference



https://www.ibm.com/events/think/

Messaging from the CEO, Arvind Krishna

Two dominant forces: Hybrid Cloud and Al

> Hybrid Cloud Edge computing <
° 4 imperatives
o History’ choice’ physics and |aW Edge I:Dmputing is a distributed I:Dmputing paradigm that brings
> Big bets computation and data storage closer to the location where it is
C needed, to improve response times and save bandwidth. Wiki ia
> Red Hat acquisition ? P ped

° Promises a more entrepreneurial culture to innovate faster

© Major announcements
o Al for IT — Automate infrastructure and reduce costs WatsonAlOps

o Built on the latest release of Red Hat OpenShift (run across any hybrid cloud environment)
> Financial Services ready Public Cloud (New program for ISV’s to adopt)
o Tech Preview: IBM Cloud Satellite — Delivered as Service, on prem or at the edge
° 5G and edge computing — edge and telco network cloud solutions
o Built on Red Hat OpenStack & OpenShift
Every company

will become an
Al company



https://www.ibm.com/events/think/

What is Edge computing?

Ed ge com putlng < Edge computing acts on data at the source

o o | | | Edge computing is a distributed computing framework
Edge computing is a distributed computing paradigm that brings that brings enterprise applications closer to data sources
computation and data storage closer to the location where it is such as 10T devices or local edge servers. IBM
needed, to improve response times and save bandwidth. Wikipedia

https://www.ibm.com/cloud/what-is-edge-computing

Edge Computing
Edge computing is where compute resources, ranging from I—a m bd d @ Ed ge
credit-card-size computers to micro data centers, are placed Run your code closer to your users

closer to information-generation sources, to reduce network
latency and bandwidth usage generally associated with cloud
computing... Microsoft - 2008

https://aws.amazon.com/lambda/edge/

https://www.microsoft.com/en-us/research/project/edge-computing/



https://www.ibm.com/cloud/what-is-edge-computing
https://www.microsoft.com/en-us/research/project/edge-computing/
https://aws.amazon.com/lambda/edge/

https://www.ibm.com/events/think/

IBM President Jim Whitehurst

Was president and CEO of Red Hat

o Fostered turnaround of major companies like Delta (ﬁ D
o Author: The open Organization: Igniting Passion and Performance - E
Hybrid Cloud is the platform,
Hybrld Cloud Keynote: Al is the accelerant and ]
o Current cloud deployments are messy, fragmented, disassociated TRIEELSIe e =

> To be successful, Hybrid Cloud must be aligned with business strategy

o Red Hat software at the heart of only Hybrid Cloud platform
o Red Hat Marketplace — acquire and run solutions T
> Red Hat will continue to be a stand alone company 1Lk

> |IBM Edge Computing Application Manager (Al & Analytics to IT Workload)

> |BM Telco Network Cloud Manager Ei'i:i?ﬁ?iﬁﬂi?f‘?; by Jim Whitehurst (2015-06-02)
o QOrchestration is the new product Unknown Binding
540

https://www.crn.com/slide-shows/cloud/5-things-to-know-about-ibm-s-new-president-jim-whitehurst



https://www.crn.com/slide-shows/cloud/5-things-to-know-about-ibm-s-new-president-jim-whitehurst
https://www.ibm.com/events/think/

https://www.ibm.com/events/think/

Other keynotes

Ginny Rometti and will.i.am on inclusivity and Al

Dario Gil on Quantum
Tom Rosamilia on Leadership through change
Mary O’Brien on Cybersecurity Risks

Sadly, not much on IBM i but...
o IBM is FINALLY indicating that legacy platforms can be

o Local
o Valuable

o Essential

o Hybrid Cloud embraces legacy..



https://www.ibm.com/events/think/

for Business

COMMON Virtual Updates

Tue April 14 — Latest on 7.3 & 7.4 with Steve Will and Sibley

Thu April 16 — HA/DR and Continuous Availability with Steve Finnes
Mon April 20 — Db2 & Web Query with Scott Forstie & Doug Mack

Wed April 22 — Application Development and open Source with Tim Rowe and Jesse Gorzinski

Fri April 24 — Systems Management with Tim Rowe

https://learn.common.org/products/april-2020-ibm-i-virtual-updates



https://learn.common.org/products/april-2020-ibm-i-virtual-updates

Operating System, etc.

COMMON IBM ANNOUNCEMENTS




Steve Sibley: Clear vision for the future

An underlying focus on systems management during the pandemic

IBM Cognitive Systems Strategy .2 O 20
> Hybrid Cloud |S|ght

o Resilient, scalable & secure @\

o Application modernization

Announcements (April 14, 2020) s
\\)
> IBMi 7.4 TR2 and 7.3 TR8 e
° (Notice 7.2 has no TR...hint-hint)

o Db2 Mirror for small to medium business

o Support for internal storage, NVMe and new entry price




Hardware (ish)

IBM i Virtualization for tape libraries (RFE 127631)
o Share tape libraries across partitions without VIOS

o Supports disparate version from 7.2 thru 7.4
o SAS, Fibre Channel, and SAN supported

https://www.ibm.com/support/pages/node/1108539
TLS 1.3, ‘nuff said...
o 74and 7.3
o System value enablement
° Modern DCM Interface

Db2 Mirror Application Evaluation Standalone Mode

o Starting at source partition, point to target (7.2, 7.3 or 7.4)
and discover issues

https://www.ibm.com/support/knowledgecenter/ssw ibm i 74/db2mi/db2mipdf.pdf

IBM Db2 Mirror for i

. Application Evaluation - Replication Eligibility

@ & @ [® sorea

Ml Roplication Objest
Eliginility & Count &

Library Name



https://www.ibm.com/support/knowledgecenter/ssw_ibm_i_74/db2mi/db2mipdf.pdf

RDi19.6.0.7

Refactoring — Extract Procedure o
> Reengineering - Highlight code, right click, “Refactor” T E—
Realtime SQL Validation & Formatting -
Conditional Set Entry Point i gy |
120 day free trial
https://www.ibm.com/us-en/marketplace/rational-developer-for-i
J/ *showAnnotions.sqlrpgle l b
_s:' Add To i Project... FON_(‘HRST) Line 5 Column 25 Insert 6 changes
4§ Make Available Offline L R I e oy Sl e e
~ Debug or Code Coverage (Service Entry) Bl % SetService Entry Point s
Debug (Prompt) > % SetService Entry Point (Prompt).. ["SELECT" expected instead of this input} ,last_name ,addr
> Debug As > . Show View @ fromx mytile into(:first_name_f1ld, :last_name_fld, :addr_fld)

Run(Prompt) 5 l where id 4 :id_f1d;

name_fld = ¥trim(first_name_fld) + ' ' + Xtrim(last_name_f1d);


https://www.ibm.com/us-en/marketplace/rational-developer-for-i

Db2 Web Query for i

EZ-Install Package

o Test drive
oL th h tutorial HOW TO ACQUIRE THE EZ-INSTALL PACKAGE

earn rOUg_ utoriais Send an email to QUZ2@us.ibm.com requesting the DB2 Web Query EZ-Install Package. Be sure to
> Query/400 Discovery Tool include your:
o System Admin Reports

« Name

o Developer Workbench
> Data Migrator ETL * Company Name
o Data Dimension Table » Serial Number (of where you intend to install DB2 Web Query)

Auto Generate Synonym and Report from SQL

Wiki: https://www.ibm.com/support/pages/node/1274632

Post Installation: https://www.ibm.com/support/pages/db2-web-query-ez-install



https://www.ibm.com/support/pages/db2-web-query-ez-install
https://www.ibm.com/support/pages/node/1274632

Misc Links from First presentation

IBM i Home Page: http://bit.ly/ibm i home or the long version:
o https://www.ibm.com/it-infrastructure/power/os/ibm-i

TR Updates: https://www.ibm.com/support/pages/node/1119129

Specific TR Pages:
o 7.3 TR 8: https://supportcontent.ibm.com/support/pages/ibm-i-73-tr8-enhancements

o 7.4 TR 2: https://supportcontent.ibm.com/support/pages/ibm-i-74-tr2-enhancements

° 7.2 TR ?: Got Nothing Here! Consider upgrading!!!



http://bit.ly/ibm_i_home
https://www.ibm.com/it-infrastructure/power/os/ibm-i
https://www.ibm.com/support/pages/node/1119129
https://supportcontent.ibm.com/support/pages/ibm-i-73-tr8-enhancements
https://supportcontent.ibm.com/support/pages/ibm-i-74-tr2-enhancements

IBM i 7.2 life cycle

Release life cycle

Release Announce GA date* Announce Effective End of Program
date* End of End of Program Support
Marketing Marketing Support* Extension
date* date* Available*
71 04/13/2010 04/23/2010 04/11/2017 09/30/2017 04/30/2018 04/30/2021
Note 3
72 04/28/2014 05/02/2014 09/10/2019 04/30/2020 04/30/2021 Note 4
73 04/12/2016 04/15/2016 Note 1
74 04/23/2019 06/21/2019 Note 1

https://www.ibm.com/support/pages/release-life-cycle

Note 1: End of program support date will be
announced with at least 12 months notice prior to the
effective termination date.

Note 2: For 6.1, includes both Machine Code Level
V6R1MO and V6R1IM1.

(33KB) is available for customers.

Note 4: IBM will announce the IBM i 7.2 Service

Extension Offering prior to the End of Program
Support date for IBM i 7.2.



https://www.ibm.com/support/pages/release-life-cycle
http://www.ibm.com/services/supline/products/ExtendedSupport/iSeries.pdf

HA & BRMS

COMMON IBM ANNOUNCEMENTS




PowerHA

PowerHA fori 7.2+

o Security compliance automation that detects and disables inactive profiles across all nodes in a
PowerHA environment.

> Real-time Recovery Point Objective (RPO) information.
> PowerHA is now leveraging the IBM i provided SQL services to monitor admin domain and cluster

o Automated management of the administrative domain when clustering is inactive or partitioned (7.4
only)

o More info
o https://ibm.biz/ibmi-powerha or
o https://helpsystemswiki.atlassian.net/wiki/spaces/IWT/pages/163577866/Welcome+to+PowerHA+SystemMirror+for+i



https://ibm.biz/ibmi-powerha
https://helpsystemswiki.atlassian.net/wiki/spaces/IWT/pages/163577866/Welcome+to+PowerHA+SystemMirror+for+i

BRMS

Announcements
o Setting to verify that there is enough storage available for a restore operation before submitting the restore.

o Setting to log related backup and restore operations into the BRMS log file

° Tracing has moved to allow start up jobs to clear temporary space without losing BRMS tracing.

o Additional authority options

> Reclaim Media (Q1ARCLMED) API to reclaim tape volumes

> Support DRDA/DDM Conjoined Mutual Authentication

o The STRRCYBRM command now orders *IBM and *ALLUSR libraries by ascending tape sequence order
o Turnkey virtual support when using media classes named QAVVRTTAP or QAVVRTOPT

More info
o https://ibm.biz/ibmi-BRMS or

o https://helpsystemswiki.atlassian.net/wiki/spaces/IWT/pages/165642461/Welcome+to+IBM+Backup+Recover
y+Media+Services+BRMS+for+i



https://ibm.biz/ibmi-BRMS
https://helpsystemswiki.atlassian.net/wiki/spaces/IWT/pages/165642461/Welcome+to+IBM+Backup+Recovery+Media+Services+BRMS+for+i

Db?2

COMMON IBM ANNOUNCEMENTS




Db2 Updates Page

Db2 for 1 - Technology Updates Db2 for i updates by category

News

Db2 for 1 Functional Enhancements

Abstract
Db2 for i - Technology Updates Main Landing Page Db2 for 1 Security Enhancements
Content
You are in: IBM i Technology Updates = Db2 for i - Technology Updates Db2? for 1 Performance Enhancements
Db2 for i updates by PTF Group and year Db2 for 1 Database Management Enhancements

Db2 for 1 PTF Groups - 2020

OmniFind for IBM 1
Db?2 for i PTF Groups - 2019
Db2 for i PTF Groups - 2018 IBM 1 Services (SQL)

https://www.ibm.com/support/pages/node/1116645/



https://www.ibm.com/support/pages/node/1116645/

ACS & Db2

Content Assist
° (like F4 in iSQL)
o Last reason for using the green screen: GONE!

B Untitled - Run SOL Scripts - mvpower.morainevalley.edu(Mvis)

File Edit| View Run VisualExplain Monitor Options Connection Tools Help

=

1

ol

Undo
Redo

& cut
Copy
B Paste

Select All

Find
Find Next
Find and Replace

Toggle Comments
Content Assist
SOL Formatter

Examples
34 insert Generated SQL..

Prompt CL

Ctrl+Z
Ctrl+¥

Ctrl+X
Ctrl+C
Ctrl+V

Ctrl+A

Ctrl+F
F3
Ctrl+H

Ctrl+Slash

F4

>

BIFFDO O | igig| @

@ Untitled” - Run 50L Scripts - mvpower.morainevalley.edu(Mwi5)

File Edit Yiew Run VisualBxplain Meniter Options Connection Tocols Help

5 on mvpower.morainevalley.| [¥] Text/Label
Content Assist Ctrl+Space

Configure..

@) Content Assist Settings ®
Additional attributes to display in proposals
Data type

He-Hid | fBR(TNNE = FPTFTOS

W g U |

CUST_ID

1221 K
123110
13513
1354 C
13561
1380E
1334 W

Ar1an

<

Done: 54 rows r

1l select * from zendphp7.sp cust

All Columns

CUST_ID
COMPANY
FIRSTHRME
LASTHLME
CIVIL
ADDRESS
ADDRZ
CITY
STATE

ZIP
COUNTRY
PHONE

FAX

(0 (TI0 (0 (00 (70 (00 (00 000 000 (00 [0 00 [0

DECIMAL (S, 0}
CHER (30)
CHER (20}
CHER (20)
CHAR (1)
CHER (30)
CHER (30)
CHER (15)
CHER (20)
CHER (10}
CHAR (20)
CHER (15)
CHRER (15)

"CUSTOMER ID'
"COMEANY NEME"
"CONTACT FIRST N:
"CONTACT LAST HAR

"RDDRESS"
"RDDRESS 27
"CITY"
'STATE"
TZIE
"COUNTRY"
"FHONE"

T FAXT

Messages Global Variables and Speclal Heglsters

LASTHRAME

Norman
Weathers
Spooner
Bailey
Thomas
Barratt
Christopher

=

gelect * from zendphp7.sp cus




SQL

JSON_TABLE enhanced to work directly against JSON arrays (Reduces run time errors)

Weakly typed CREATE TYPE SURNAME VARCHAR(160) CCSID 1208
WITH WEAK TYPE RULES;

Extended indicators in embedded SQL & PL
CREATE TABLE CUSTOMER (CUSTNO INT,

INTERPRET bif transforms IBM i internal data types LAST_NANE SURNAME,
ADDRESS VARCHAR(100));

COMPARE_FILE efficient tool compares 2 files

select » from table (

SYSTOOLS features (examples & SP’s) qsys2.compare_file(
. . libraryl => 'BIZ', filel => 'EMPLOYEE',
o VALIDATE_DATA if your data is suspect library2 => ‘BUZZ', file2 = 'EWPLOYEE', g
o DELETE_OLD_SPOOLED_FILES parallel_degree  => '2', N\\’l-a‘o
compare_attributes => 'NO', \>)
-- Preview removal of any spooled file older than 30 days compare_data => 'YES'));
call systools.delete_old_spooled_files(
delete_older_than => current date - 30 days, ATTRIBUTE_NAME FILE1 FILE2
preview => 'YES'); Unmatched DATA for MEMBER EMPLOYEE RRN 4 RRN 4




SQL—IBM I Services

SQL alternative to APls and CL Commands: 15 new, 9 enhanced, 4 new tools in SYSTOOLS

(¢]

@]

@]

@]

IFS_OBJECT_PRIVILEGES — row for IFS object’s public & private privileges
Access syslog audit journal

CERTIFICATE_INFO — Alternative to the API
DB_TRANSACTION_INFO —row for every pending DB transaction
SYSDISKSTAT — View with info about disks 1BM 7.4 only
LIBRARY_INFO — row with library # objects & Size, etc.
HTTP_SERVER_INFO — Real time admin server stats

SUBSYSTEM _INFO — row for each susbsystem with real time stats
PRESTART JOB_INFO & PRESTART JOB_STATISTICS

Enhanced: USER_INFO, ACTIVE_JOB_INFO, JOBLOG_INFO
JOB_LOCK_INFO — List of locks held by a job
SYSTEM_STATUS_INFO — WRKSYSSTS in an API

Work Management Services

QSYS2.ACTIVE_JOB_INFO - UDTF
QSYS2.AUTOSTART_JOB_INFO - VIEW
QSYS2.GET_JOB_INFO - UDTF
QSYS2.JOB_DESCRIPTION_INFO - VIEW
QSYS2.JOB_INFO - UDTF
QSYS2.JOB_LOCK_INFO - UDTF
QSYS2.JOB_QUEUE_INFO - VIEW
QSYS2.MEMORY_POOL - UDTF
QSYS2.MEMORY_POOL_INFO - VIEW
QSYS2.0BJECT_LOCK_INFO - VIEW
QSYS2.PRESTART_JOB_INFO - VIEW
QSYS2.PRESTART_JOB_STATISTICS - UDTF
QSYS2.RECORD_LOCK_INFO - VIEW
QSYS2.ROUTING_ENTRY_INFO - VIEW
QSYS2.SCHEDULED_JOB_INFO - VIEW
QSYS2.SUBSYSTEM_INFO - VIEW
QSYS2.SUBSYSTEM_POOL_INFO - VIEW
QSYS2.SYSTEM_STATUS - UDTF
QSYS2.SYSTEM_STATUS_INFO - VIEW
QSYS2.SYSTEM_VALUE_INFO - VIEW
QSYS2.WORKSTATION_INFO - VIEW

http://ibm.biz/Db2foriServices or https://www.ibm.com/support/pages/node/1119123



http://ibm.biz/Db2foriServices
https://www.ibm.com/support/pages/node/1119123

ACS 1.1.8.4 Services: Disk Status

File Edit View Run VisualExplain Meonitor Options Connection Tools Help

DISK TYFE

S5FD
S5FD
S5FD
S5FD
58FD
S55FD
S55FD

DISK MODEL

00sg
00sg
o0sg
]
ooss
oosg
oosg

UNIT NUMBEE  FERCENI_USED

e B = VI 03 I ST LI o I el

l1z.088
17.340
17.343
17.329
17.340
17.340
17.344

UNIT MEDIA CARPACITY  MIRRORED UNIT STATUS

1196383272596 -
1196383272596 -
119638327296 -
1196383272596 -
1196383272596 -
1196383272596 -
119638327296 -

- ¢ 2RV E B PO O w) e
1l select * from Q5Y52.5YSDISKSTAT;
A11 Columns
E ASP_NUMBER SMALLINT
E DISK TYEE VARCHER (4)
E DISK MODEL VARCHER (4)
E UNIT NUMBER SMALLINT
E UNIT_TYFE SMALLINT
E UNIT STORAGE CAPACITY BIGINT
E UNIT_SPACE AVAILABLE BIGINT
E PERCENT USED DECIMAL (7, ]
E UNIT MEDIA CAPLCITY BIGINT
E LOGICAL MIRRORED PATR STATUS CHAR (1)
DISK_TYPE |E MIRRORED UNIT STATUS CHAR (1) UNIT_ME




Java Threads

SELECT JOB_NAME,
PROCESS_ID,
START_TIME,
JAVA_THREAD_COUNT,
USER_DIRECTORY

FROM QSYS2.JVM_INFO;

JOB_NAME

T54656,/05Y5/Q5EVMON
754717 /QYESJISVR,/QYESJISVR
T54730/0WEBRDMIN /ADMTIN4
754731 /QLWISVE/ADMIN]
754734 /0LWISVE/ADMINZ
754733 /0LWISVE/ADMING
T54732/0LWISVE,/ADMING
754804 /QLWISVR,/QINAVMNSEV

FROCES5_ID  START TIME

10 2020-05-23
34 2020-05-23
47 2020-05-23
50 2020-05-23
51 2020-05-23
43 2020-05-23
4% 2020-05-23
8l 2020-05-23

15:
1ons
15:
1wz
15:
15
15:
a5

41:12.
41:23.
41:27.
41:27.
41:27.
41:27.
41:27.
43:45.

134000
154000
8355000
£40000
£45000
660000
£40000
201000

JAVL THREAD COUNT

U3EE_DIRECTORY

287

43/

73 /OIBM/UserData/05/ADMININST fadmind fwlp/usr/servers/admind
66 /OIBM/UserData/0S/ADMINTNST fadminl fwlp/usr/servers/adminl
25 /OIBM/UserData/OS/ADMINTNST fadmin fwlp/use/servers/admin2
65 fOIBM/UserData /05 /ADMININST fadmind /wlp/usc/servers/admin3
64 SOIBM/UserData /05 /ADMININST fadminS /wlp/usr/servers,/admins
32 fhome /QLWISVRE




Netstat by user

SELECT CONNECTION_TYPE,
REMOTE_ADDRESS, REMOTE_PORT,
REMOTE_PORT_NAME, LOCAL_ADDRESS,
LOCAL_PORT, LOCAL_PORT_NAME,
PROTOCOL, BIND_USER,
BYTES_SENT_REMOTELY

FROM QSYS2.NETSTAT_INFO
WHERE BIND_USER = 'QSECOFR’;

COMWECTION TYFE  REMOTE ADDRESS REMOTE FORT  EEMOTE FORT HAME LOCAL ADDRESS LOCAL FORT LOCAL FORT HAME FROTOCOL  BIND USER  BYIES SENT REMOTELY

IFV4 0.0.0.0 0- 0.0.0.0 22 3sh ICE QSECOFR 0
Irv4a 0.0.0.0 0- 0.0.0.0 5989 wbem-https ICP QSECOFR 0
IV 0.0.0.0 - 0.0.0.0 29590 wbem-exp-https ICFE QSECOFR ]
IV 49,.233.195.154 35882 - 10.1.1.131 22 ash ICPE QSECOFR 1101
IV 127.0.0.1 2473 as-file 127.0.0.1 13199 - ICFE QSECOFR 23709
IFVE - 0- H- 22 ssh ICE QSECOFR 0




Objects by Owner

SELECT AUTHORIZATION_NAME,

OBJECT_TYPE, Wi
OBJECT_LIBRARY,
OBJECT_NAME, Carefe)
OBJECT_ATTRIBUTE,
TEXT_DESCRIPTION

FROM QSYS2.0BJECT_OWNERSHIP

WHERE AUTHORIZATION_NAME = 'MPAVLAK';

AUTHORIZATION NAME  OBJECT TYPE  OBJECT LIBRARY CBJECT NAME  OBJECT ATTRIBUTE  TEXT DESCRIFTION

MPLVLAK *FILE MEAWVLAK QAITOFET EFF Model option file for FDM
MPLVLAEK YTUSRERF QS5Y5 PHPGRP = Group profile for PHP class
MPLVLAE FFILE FHEQD VIDEQOFFL FF Video File for Mowvies.
MPLVLAE *FILE MVCCOLD SOPR14 SAVE MIS14e STUDENT LIBRARY
MPLVIAE FFILE MVCCOLD SMRSTEJTIR SMVE titan production library
MPLVLEE *FILE MPREVLAE CLASSIC SAVFE Classic Models Database




Active Subsystems with jobs

SELECT SUBSYSTEM_DESCRIPTION_LIBRARY,
SUBSYSTEM_DESCRIPTION,
STATUS,
MAXIMUM_ACTIVE_JOBS,
CURRENT_ACTIVE_JOBS
FROM QSYS2.SUBSYSTEM_INFO
WHERE CURRENT_ACTIVE_JOBS > 0;

SUBSYSTEM DESCRIFTION LIBRARY  SUBSYSTEM DESCRIPFTION — STATUS — MRXTMUM ACTIVE JOBS  CURRENT ACTIVE JOBS

QHTTESVR QHTTESVR ACTIVE - g
Q5¥5 QCMN ACTIVE = 7
Q5¥5 QCTL ACTIVE - 1
Q5¥5 QINTER ACTIVE = 1
Q5¥5 Q5EEVER ACTIVE - 13
Q5¥5 Q5YS5WEE ACTIVE - 91




Memory Pools

SELECT SYSTEM_POOL_ID, SELECT SUM(CURRENT _SIZE) as Total_Memory
POOL_NAMIE, FROM QSYS2.MEMORY_POOL_INFO;
CURRENT _SIZE,
CURRENT_THREADS, TOTAL MEMORY
DESCRIPTION, 62207.93

ELAPSED DATABASE_FAULTS,
ELAPSED_NON_DATABASE_FAULTS
FROM QSYS2.MEMORY_POOL_INFO;

SYSTEM POOL_ID POOL_NAME CURRENT SIZE  CURRENT_ THREZDS DESCRIPFTION ELAPSED DATABASE FAULTS ELAPSED NON DATZBASE FAULTS
1 *MACHTINE 28681.02 196 Used by internal machine functions a.0 0.0
2 *BASE 52504.11 733 Default system pool a.0 11.0
3 *INTERACT 6220.78 1Used for interactive work 0.0 0.0
4 *SPOOL 622.07 0 Used for printing 0.0 0.0




Who's got *ALLOBJ?

SELECT AUTHORIZATION_NAME, PREVIOUS_SIGNON, STATUS,
SPECIAL_AUTHORITIES

FROM QSYS2.USER_INFO

WHERE SPECIAL_AUTHORITIES LIKE '%*ALLOBJ%";

AUTHORIZATION NRME  FREVIOUS SIGNCON STATUS SPECIAL AUTHCRITIES

ITECHSOL 2015-07-1%8 10:34:16.000000 *ENABLED *ALLOBJ *SECADM *JOBCTL *SPLCTL *SRAVEYS *SEEVICE YATIDTT *TOSYSCRG
MPAVLAE 2020-05-25 15:59:3€.000000 *ENLBLED *LLLOEJ VEECRADM *JOBCTL YSPLCTL VERVEYS VSEEVICE YAUDIT YTOSYSCEG
PETEM 2015-07-17 15:40:49.000000 *ENABLED *ALLOBJ *SECADM *JOBCTL *SPLCTL *SAVSYS *SEEVICE *ATDIT *TOSYSCRG
QLFRUTO - YENABLED “ALLCBJ VSECADM *JOBCTL KSRVIYS *TOSYSCEG
QLEINSTALL = YENABLED *ALLOBJ *SECADM *JOBCTL *SAVSYS *TOSYSCFG
QSECOFR 2020-05-23 19:42:47.000000 *ENABLED *ALLOEJ YSECRDM *JOBCTL ¥SPLCTL YSRVEYS YSEEVICE YAUDIT YTOSYSCFG




Scott Forstie on

Twitter & Gist

Scott Forstie

924 Tweets
Upen for Business ,
Bet your business on us Data Centric

Proven EaS)’ tO use Encoded Vector Indexes

i” fOr T,

= 7
- @ 2D

Scott Forstie
@Forstie_IBMi Follows you

Db2 for i Business Architect. ibm.com/developerworks...
© Rochester, MN USA (& gist.github.com/forstie Joined February 2013
96 Following 1,289 Followers

w Followed by IBM Bi-Weekly, NEMUG, and 107 others you follow

Tweets Tweets & replies Media Likes

ﬂ forstie / Bringing order to the IFS.sql *star | 0 YFork 0

Last active 33 minutes ago
¢ Code Revisions 2 Embed | <script src="https://gist @. EI Download ZIP
This example picks on the IFS stream files found within and under the /tmp directory. How much gunk has been accumulated under /tmp and what can you do

to manage it? A bit of 5QL to the rescue. The IFS_OBJECT_STATISTICS() UDTF returns many elements of data for you to leverage for improved management of
the IF5.

[ Bringing order to the IFS.sql Raw

- Reference material: https://www.ibm.com/support/knowledgecenter/ssw_ibm_i_74/rzajq/rzajqudfifsobjstat.htm

- How much space is used by stream files from /tmp (and subdirs) that haven't been used in 6 months

zelect varchar_format({sum(data_size),'999G999G999G9996999G999G999" ) tmp_size
from table (
gsys2.ifs_object_statistics(start_path_name => '/tmp',
subtree_directories => 'YES',
OBJECT_TYPE_LIST => '*ALLSTMF')

)} where last_used_timestamp < current timestamp - 6 months ;

Pog
legy
Ma
y

- Remove stream files from /tmp (and subdirs) that haven't been used in 6 months

281

@Forstie_IBMi

https://gist.github.com/forstie/



https://gist.github.com/forstie/

Open Source

COMMON IBM ANNOUNCEMENTS




Open Source Updates

5733-OPS is DEAD! Move to RPM http://ibm.biz/ibmi-roms Or
https://www.ibm.com/support/pages/node/687869

H u nd reds Of paCka ges &9 Open Source Package Management - O *
File View Connection Utilities
Connection: mpaviak@mvpower.morainevalley. edu:/
New command line is YUM Ukt vkt ook oo
Package Version Repository
. ) . R 3.5.1-5 @ibm ~
&9 IEM i Access Client Solutions R-devel 35,15 @ibm
bash 4.4-2 @ibm
cmake 3.7.23 @ibm
coreutils-gnu 3.25-2 @ibm
coreutils-pase-dummy 7.10 @internal-bmi/$releasever
. . . 0.10.4-4 @bm
File Edit Actions Tools HElp 4.8.30-0 @internal-bmi/$releasever
Generate Service Logs | file-magic 5.32-4 @ibm/Sreleasever
Welcome . r starts a 5250 display session for (93 _ S.30.24 @f‘;m
Package Service Logs sion profile exists for the selected giﬁj:ﬁm :';'gj: gb:
System: |FVROWS Recet for Maintenance ne display session; otherwise, a de acc-gfortran-aix 6.3.0-24 @bm
' ) o qit 2.10.40 @ibm
File Associations... amp-aix 5.1.3-12 @ibm
[l General display session is ended, if a profilg|ozie 181 @ibm
Data Trar| Key Management prompted to save the current set]jbm-access 110,130 @fbm-acress-1.1.0.130.bmi7. 2.ppcéd
5250 Emu Mavigator Requests ession profile. The saved display sqfbarchive1s S3LL i
) . libatomicl 6.3.0-24 @ibm
Integrate o %o Package Ma " 0 display session is started for the {| T @bm/éreleasever
n Source Pac| nagermen ; i
Navigato P orofile can be managed using 52 10.6-13 installed
SSH Terml ent tasks. 3.8.0-0 @ibm//Sreleasever
A Service Directory 7.65.34 @ibm
HOUEAD [T T TS TasK requires a system configuration. To add djibexpatt 220-0 @internal{bmi/Sreleasever
libffis 3.2.1-1 installed
271 @ibm/Sreleasever
6,3.0-24 @ibm/Sreleasever
£.3.0-74 @ihm <r =
Done: 169 rows refrieved. &
Information Show files Reinstall Remove

https://kadler.github.io/2020/05/20/apr-oss-updates.html#



https://kadler.github.io/2020/05/20/apr-oss-updates.html
http://ibm.biz/ibmi-rpms
https://www.ibm.com/support/pages/node/687869

Packages OpenSSL °/J q

Cryptography and SSL/TLS Toolkit

jq — lightweight & flexible JSON command line processor

&9 Connect to S5H v |

SQL Alchemy — Python SQL DB tookit and ORM System: mupower moranevaley el | GQLA[chemg
User: I:I The Database Toolkit For Python

pyodbc — delivered as RPM

- Authentication mechanism

Packages using newest OpenSSL libraries Password: ]

] 55H Key (optional): | Browse
“fix-it” Is & li
ACS Open Source “tix-it” tools & SSH Tunneling
& Open Source Package Management - O > — Container
File Wiew Connection  Utilities
Connection: mpaviak@mvpt Clone Repo for Offline Use... ] Load software into a spedfic chroot container:
Installed packages  Updz |Jr | ‘
Package Clear Metadata...
n Rebuild RPM Database... A
R-devel 3.5.1-5 @ibm
bash 4.4-2 @ibm ~Proxy Mode
cmake 3.7.23 @ibm
coreutils-gnu 8.25-2 @ibm (®) Mone. Use this option when the above system is connected to the internet.
coreutils-pase-dummy 7.10 @internal-bmi/Sreleasever
createrepo 0.10.4-4 @ibm () S5H Tunneling. Use this option to connect to the internet through this computer,
db 4.,8.300 @internal-bmi/Sreleasever
file-magic 5.32-4 @ibrm/sreleasever

[oc |[ cancal |

https://bitbucket.org/ibmi/opensource/src/master/docs/yum/



https://bitbucket.org/ibmi/opensource/src/master/docs/yum/

Support options for IBM i OSS

RPM installation & problems are covered under SWMA

Using and troubleshooting Python and libraries is TSS (Extra charge)

Zend Server Basic is going away, Zend will support for $SS & TSS will support community for S

TSS:
http://ibm.biz/ibmi-oss-support or
https://www.ibm.com/support/pages/node/876818

Zend/PerForce;

B89DirectoryServer  |CephFS GNU sed Vaven Python
ActiveMQ IChef GNU Wget MongoDB IQEMU
IAnsible ICoreOS Grafana MySQL R

Apache Ant ICouchbase Graylog Nagios Rabbit MQ
Apache Camel ICVS: Concurrent Versions System  [gVim Nagios Plugin Redis
Wpache Cassandra Debian - x86 & Power only HAProxy Nginx Relax and Recover (ReaR)
Apache CouchDB DHCP (1SC DHCP) Hibernate Nmap rsync
Wpache Derby Docker Engine HornetQ Node.js ISamba
Wpache HttpServer  |Docker Registry iptables Open)DK ISELinux
Apache Maven Docker Swarm Java OpenLDAP ISendmail
Apache ServiceMix _ |Drupal lenkins OpensSSL Spring
Apache Solr Elasticsearch (ELK) Joomla! OpenVPN [Subversion
Apache Spark FluentD Kafka oVirt ISugarCRM
Wpache Tomcat Galera Kibana Perl Vim
ApacheCXF Gawk Kubernetes PhantomJS sftpd
Apigility Git Kvm T WildFly
Artifactory GitLab lighttpd Postfix Wireshark
Atomic OS GlassFish - 9x5 only Logrotate PostgreSQL WordPress
BIND Gluster / GlusterF$ Logstash (ELK) Prometheus Zookeeper
Celiometer IGNU Make Isof Puppet

ICentOS IGNU Privacy Guard MariaDB PuTTY

https://www.zend.com/blog/zend-perforce-announcement-ibm-i-users

Seiden Group
https://www.seidengroup.com/php-ibm-i-production-support/



https://www.zend.com/blog/zend-perforce-announcement-ibm-i-users
http://ibm.biz/ibmi-oss-support
https://www.ibm.com/support/pages/node/876818
https://www.seidengroup.com/php-ibm-i-production-support/

Free PHP? Really?

Yes, really!

Available in RPM from Zend Repo.

Complete instructions here: https://odbcphp.k3s.com/

IBM i PHP / PDO / ODBC Setup

These are setup instructions and examples of how to run PHP on your IBM OR connect your PHP application to an IBM |

View on GitHub



https://odbcphp.k3s.com/

Having trouble selling Open Source?

Classy 2 page info-sheet on why IBM ['is IBM i: the Best Platform for Open Source
“The Best Platform for Open Source”

° Integration

In today’s era of cloud, digital reinvention, artificial intelligence (Al), mobile computing and
analytics, IT decisions are more critical than ever before. Choosing IBM i running on an IBM

o SEC u rlty P Powe.r Systems™ server as the f(.)undahon for a modern infrastructure means delivering on the
promise of these key technologies.
o Reliability
C, ff . FULLY INTEGRATED, BEST-IN-CLASS DATABASE

o) -

ISt e e Ct |Ve n e SS Wwith IBM i, vou get a uniguely valuable database that is embedded into the operating system. This database,

Db?2 fori, can handle billions of transactions. As such, it powers many data-driven industries, such as

© ECOSVSte m barking/finance, manufacturing, logistics, retail, and health care.
5 In addition, IBM Db2 Mirror for i enables continuous availakility for mission-critical applications. This technology

S U p p O rt O pt | O n S supports multiple topologies with flexibility to choose between active-active and active-passive configurations
for the application layer

SECURITY

IBM i is the platform of choice for
keeping business data and SUSE Linux

. . CVSS SEVERITY e . Oracle Linux
applications secure. Because LEVEL reer i ver | En : (oL
the operating system has
security as a foundational
aspect of its design, it has been H : H 1040
significantly fewer vulnerabilities High 725 | 296 ’ 66 | 76 | 50 [ 10 i34 |51 65| 1 {1 00

Criica 2 41 m e 12012 1000

O B 'Y E

https://ibm.ent.box.com/v/ibmi—best-oss—blatform
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PSA: Update ACS — Option 1

&9 IBM i Access Client Solutions — Oa X

IBM i Access Client Solutions

File Edit Actions Tools Help

Getting Started
Welcome |
Support Home Page  [ome to IBM i Access Client Solutions
System: @ About cress Client Solutions provides a pla:tform indepem?ent interfa a Check for U pd ates X
= dates the most common tasks for using and managing your IE
Check for Updates nal information about each task is available by either movin . . .
= Genelrja‘lata T for e task or by using the tab and arrow keys tomavigate bet\a\?e IBM i Access Client Solutions
and tasks. To select a task, dlick on the task or use the tab and arro|
5250 Emulator ;
- navigate to a task and then press the enter key.
Integrated File System An update is available. e
Mavigator for i To get started, add a system configuration for each IBM i system yo (‘J
55H Terminal use or manage. To add a system configuration, select System =
Printer Output Configurations from the Management tasks, CurrentVersion 1.1.8.3
o Database Available Version 1.1.8.4
Schemas
Run 50L Scripts
0L Performance Center | oK || Download Update... |
= Console
5250 Console
Virtual Contral Panel
Hardware Management Interface 1
= Management
System Configurations . .
5250 Session Manager QIBM i Access for Windows (5733XE1)
HIMC Probe Utity QEnd of Life = April, 2019
i

https://www.ibm.com/support/pages/ibm-i-access-client-solutions



https://www.ibm.com/support/pages/ibm-i-access-client-solutions

PSA: Update ACS — Option 2

IBM including ACS as part of PTF distribution of the HTTP group as of 1.1.8.3
Target Directory: /QIBM/proddata/Access/Base

Work with Object Links

Directory - fQIBM/proddata/Access/ACS/Base

Type options, press Enter.
Z2=Edit 3=Copy 4=Remove 5=Display 7T=Rename 8=Display attributes
11=Change current directory

Opt Object link Type Attribute
acsbundle. jar STMF
AcsConfig.properti > STHMF
Documentation DIR
Fonts DIR
Icons DIR
IBMiAccess_virl.zi > STMF
Linux_Application DIR
Mac_Application DIR
QuickStartGuide.ht > STMF

Parameters or command

F3=Exit F4=Prompt F5=Refresh FO9=Retrieve Fl12=Cancel F17=Position to
Fz2=Display entire field FZ23=More options




ACS & Db2 fors

Content Assist
° (like F4 in iSQL)
° Insane productivity
> No toolkit required?

B Untitled - Run SOL Scripts - mvpower.morainevalley.edu(Mvis)
File Edit View Run VisualExplain Monitor Options Connection Tools Help

rvices list

Eile Edit ¥iew Bun VisualExplain Monitor Options Connection Tools Help

-l RPN E B FFPTOS

v U |

1l select * from gsvsl.

= Undo vz B HFF IO O |l g
—  Redo Ctrl¥
1
& cut Ctrl+X
Copy Ctrl+C
B Paste Ctel+V
Select All Ctrl+A
Find Ctrl+F @) Content Assist Settings *
Find Next B Additional attributes to display in proposals [ 2020-05-23 12:13:59
|| Find and Replace Ctrl+H r " "
| ToggleComments  CileSiash S on mvpower.morainevalley | [ Text/Label @ select ¥ from zendp
i B ContentAssist CurleSpace [ Data type v Statement ran succe
SQL Formatter
Configure..
Examples
@ Insert Generated SCL.. No database connection
Prompt CL. F4
[ 2020-05-25, 02:38:23
Connected to relationa.
Lo [E

ASP INFO
A5P_JOB_INFO

LSP VARY_INFO

AUTHORITY COLLECTION
LUTHORIZATIONS
AUTHORIZATION LIST INFO
AUTHORIZATION_LIST_USER_INFO
AUTOSTART_JOE_INFO
BOUND MODULE_INFO
BOUND_SEVEGM_INFO
CATALOG NAME
CHARACTER_SETS
CHARACTER_SETS_S
CHECK_CONSTRAINTS
COLUMNS

COLUMNS_S
COLUMN_PRIVILEGES
CONDENSEDINDEXADVICE
DATABASE MONITOR INFO
DATL LEEL INFO

DATA QUEUE_INFO
DBMON_QUERIES

https://www.ibm.com/support/pages/ibm-i-access-client-solutions-1184

"Berf w

ASP_INFO
VIEW

05¥52

DE2 FOR IBM i SUPPLIED OBJECT
VERSION 07300090002
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IBM Navigator for i

Performance Data Investigator graphics updated from ILOG to Dojo.
o More modern & better controls (Features AND looks)

° View SQL used to generate the data for the charts

New Ul for DCM, back-leveled to 7.3

CPU Utilization and Waits Overview

SQL X

« Context

Collection | | SELECT * FROM ( N1
SELECT
QSY.INTNUM,
QSY.CSDTETIM AS CSDTETIM,
MAX(PCTSYSCPU) AS PCTSYSCPU,
Refresh SUM(TIMEOL) * .000001 AS WBSECO1,
i sEm SUM(TIMEO2) * .000001 AS WBSECO2,
=== SUM(TIMEOS + TIMEO6 + TIMEQ7 + TIMEOS + TIMEQS + TIME10) * .000001 AS WB050607080910,
6 SUM(TIME11+TIME20) * .000001 AS WBSEC1120,
SUM(TIME14 + TIMELS + TIMELS + TIME32) * .000001 AS WB14151932,
p— SUM(TIMEL6 + TIMEL7) * .000001 AS WB1617,
s SUM(TIME18) * .000001 AS WBSEC18, 2
100 AS PCT100,
20| DTETIM AS DTETIM, 200

Collection

» Context Collection

CPU Utilization and Waits Overview

6

LECT
N DTECEN || DTETIM AS CSOTETIM, .
DOUBLEQWTMO1) AS TIMEOL,

DOUBLEQWTMO2) AS TIMEQZ,
DOUBLE(JWTMO5) AS TIMEQS,
DOUBLE(JWTMO6) AS TIMEOS,
| DOUBLE(WTMOZ) AS TIMEO?, T
DOUBLEWTMOS) AS TIMEOS, 0
DOUBLEQWTMOS) AS TIMEQS,

0 DOUBLEQWTM0) AS TIMELO,
00 Reset DOUBLE(IWTM11) AS TIMEL,
DOUBLE(JWTM14) AS TIME14,
DOUBLE(JWTM15) AS TIME15,
. Dif DOUBLE(JWTM16) AS TIME16,

DOUBLEWTMLY) AS TIMELY,

c
s
"
B
g

Time (Seconds)
(usaued) uonezIN NAD

Time (Seconds)

0:45 130 215 4:30 515 6:45 7:30 815

6:00
4/20/2020

300
4/20/2020

| Reset |

[MIDispatched CPU Time
.4 M 3ournal Time
| [lltneligible Waits Time

7 lcPu Queuing Time | Ilpisk Time
4| [|operating System Contention Time 4| | Lock Contention Time

/| —partition CPU Utilization

Eenm AFIOMAAN. 1716200 AM: Ta AFINANIA B:ABAN AN

In|

[ox]

Cemmn AI1OININ 102000 AM: Ta AT0FNIN 0:20-00 DR




Administration Runtime Expert:5733 ARE

Administration Runtime Expert: 5733 ARE
o Multiple System Management

o Compare, load & Distribute PTFs across systems

Metric Via SNMP Via JTOpen \

CPU utilization Support Support

CPU usage for job Customized Support @' . @
M H CPU overload job numbe Customized Support

Datacenter Monitoring T = —

Number of logon users Support Support

M Disk utilization check Customized Support

© H a d I B M Syste m S D I re Cto r Disk status check Customized Support
ASP usage percentage Customized Support

. List job information in a sub system Customized Support

> Leverage Open Source (Nagios) e mngor oo
Number of active jobs Customized Support

. Page faults check Customized Support

o Core Server then plug ins for NGIOS Hessa e Customized Suppor
Specific message check Customized Support

Basic info check Support Support

° JTOpen Support
> nothing to install on endpoints
o Plugin to Access & Monitor SQL Services

> Pre & post command for events...
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TR8 and TR2 have no hardware:No group

Steve Will’s blog does a good job explaining... @Steve Will IBMi

Steve Will @Steve_Will_IBMi - May 19 v
Blog topic: Confused about why there's no TR PTF Group for #IBMi 7.4 TR2 &

7.3 TR8? | explain:

2020

IBM i TR Announcements — Enhancements & TR Confusion um

+ Since 2010, IBM i has had two major announcements each year, which contain:
— Enhancements throughout the operating system, Db2, and other related products
— Plus IBM i TR PTF Groups which align with major Power Systems hardware announcements

+  OnApril 14, 2020, 7.4 TR2 and 7.3 TRB announcements happened
— Announcements covered new content, most of which became available in May 2020
— Note that IBM i TR PTF Groups themselves were not part of that content

Confusion About IBM i 7.4 TR2 and 7.3 TR8 +  May GA - Neither of the new hardware-related functions required a new TR PTF Group

Steve Will explains the latest IBM i Technology Refresh. — IBM i tape virtualization is delivered via individual PTFs _ _
& ibmsystemsmag.com — IBM i Hybrid Network Virtualization uses earlier TR levels (IEMi74 TR 1or IEMi7.3 TR 7)

Q 3 I 14 Q 16 g

https://ibmsystemsmag.com/Power-Systems/5/2020/confusion-about-tr
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SWMA Amnesty

Search

IBM Services  Services v Engage Experts  Client Stories  Get Tech Support  Latest Thinking

Services » Technology support »

Buy or upgrade warranty and
maintenance for IBM hardware and
software

Ensure high availability of your IBM Z, Power and Storage
hardware and software with best-in-class IT support

Why choose IBM? Buy or upgrade now

/»‘“

\L Overview J._Renefits \L Featured support \J/ Additional support

Are you running IBM Power or Storage products without a software
maintenance agreement? Take advantage of our special offer!

https://www.ibm.com/services/technology-support/hardware-software



https://www.ibm.com/services/technology-support/hardware-software

Some details

Most support issues are due to downlevel code. Offer limitations:

For a limited time, IBM will waive any After
License Fees when you re-instate your IBM
Software Maintenance Agreement.

Offer valid only for IBM Power or Storage software maintenance
contracts which expired prior to 3/31/2020.

IBM Software Maintenance agreements with lapsed coverage of
less than 90 days do not qualify.

Offer does not include: ProtecTIER Enterprise Edition,

Program details: \ e ”
ProtecTIER Appliance Edition and ProtecTIER Entry Edition.

Offer Valid from Apnil 1, 2020 to August 31, 2020 through IBM
Direct and IBM Business Partners.

Executed contract must be submitted to IBM on or before

August 31, 2020. Check with your friendly ISV or reseller!

Effective service(s) start date must be on or before August 31,
2020.

https://www.ibm.com/services/technology-support/hardware-software



https://www.ibm.com/services/technology-support/hardware-software

iSee Video Blog (Scott & Tim)

MEDIA

https://ibmsystemsmag.com/Power-Systems/03/2020/i-see-acs-video

https://ibmsystemsmag.com/tags/isee-video-blog



https://ibmsystemsmag.com/tags/isee-video-blog
https://ibmsystemsmag.com/Power-Systems/03/2020/i-see-acs-video

Resources

Follow Kevin Adler on Twitter for monthly Open Source updates @kadler ibm or
o https://kadler.github.io/

Follow Jesse Gorzinski on Twitter for perpetual messaging on open source @IBMJesseG or
o http://ibm.biz/open-your-i

Follow Time Rowe on Twitter for perpetual messaging on IBM Systems @TimRowe_IBMi or
o https://twitter.com/TimRowe IBMi

Follow Scott Forstie on Twitter for perpetual messaging on Db2 for i @Forstie_IBMi or
o https://twitter.com/Forstie IBMi



https://twitter.com/kadler_ibm
https://kadler.github.io/
http://ibm.biz/open-your-i
https://twitter.com/TimRowe_IBMi
https://twitter.com/Forstie_IBMi

Next month!!!

Group By, Having and multi-dimensional Grouping

Abstract: An SQL SELECT can be much more than a simple SELECT *
FROM query. Among others it includes with the GROUP BY clause a
powerful data aggregation capability...

Learning Objectives:

In this session you'll learn the basic use of the GROUP BY and HAVING
clauses as well as the use of multiple aggregate functions...

Audience: Programmers, Database Administrators and Engineers who quite
often need to run queries or built reports that include sub-totals and grand
totals. Everybody who is interested in what can be done with an SQL
SELECT statement.

Level: Beginner /Average
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THANK YOU 2020
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