
Announcing IBM i 7.4 
and Db2 Mirror for i

COMMON Luxembourg

20 February 2020

Fabian Michel

Client Technical Architect

IBM Belgium

https://www.ibm.com/developerworks/community/wikis/home?lang=en#!/wiki/IBM%20i%20Technology%20Updates/page/IBM%20i%207.4%20-%20Base%20Enhancements


Today’s menu
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IBM i Latest & Greatest

7.4 and so much more!
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IBM i – A Platform for Innovators, by Innovators
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https://www.ibm.com/dk-da/it-infrastructure/power/os/ibm-i
http://ibmsystemsmag.com/blogs/you-and-i/may-2019/ibm-i-for-innovators-by-innovators/
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IBM i 7.4 and IBM i 7.3 TR6 - Dates

• IBM i 7.4 and IBM Db2 Mirror for i

– Announcement April 23, 2019

– GA  June 21, 2019

– **  RDi enhancements see the Fix list for Rational Developer for i website. 

• IBM i 7.3  TR6

– Announcement April  23, 2019

– GA May 10, 2019

• More information available:

– Announcement letters 

– developerWorks Enhancement Landing pages…

http://www.ibm.com/developerworks/ibmi/techupdates/i73-TR6

and

http://www.ibm.com/developerworks/ibmi/techupdates/i74

– Knowledge Center

http://ibm.biz/rdi_fix_list
http://www.ibm.com/developerworks/ibmi/techupdates/i73-TR6
http://www.ibm.com/developerworks/ibmi/techupdates/i74
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IBM i System Support

https://www-01.ibm.com/support/docview.wss?uid=ssm1platformibmi

https://www-01.ibm.com/support/docview.wss?uid=ssm1platformibmi
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IBM i Support Roadmap

** 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. 
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IBM i Strategic Directions

• Power Solutions  

• Enable clients to exploit latest hardware technology (POWER9 and peripherals)

• Enable clients to transform their customer experience using mobile, Internet of Things, 

Cognitive, Machine Learning and AI

• Enable ISV Solutions to implement the latest technologies

• Provide flexible solutions options for cloud and MSPs

• Open Platform

• Grow IBM i solutions options including open source languages and applications

• Extend IBM i solutions portfolio with Linux and AIX application choices

• The Integrated Promise of IBM i 

• Deliver a simple, high value platform for business applications

• Provide exceptional security and resiliency for critical business data

• Leverage IBM systems, storage and software technologies



IBM i 7.4 Portfolio – “Strong Foundation for Continuous Innovation”

Availability
• PowerHA supports Hyperswap clustering configurations, and user profile administration is automated
• IBM Db2 Mirror for i reduces RTO to zero by providing continuous availability

Security
• Implementing latest in industry standards, allowing clients to secure critical business information
• Authority collection has added support for object based control

Support of POWER9 Hardware
• Add support for applicable hardware and I/O available in the 2Q timeframe

Cloud
• Supporting cloud initiatives from IBM Cognitive Systems – IBM i in IBM Cloud, MSPs, Private & Hybrid Cloud

Solution Enablement
• Providing new RPG and COBOL Operations, making processing of data more efficient
• Many improvements in Db2 functions, including HASH built-in and Services for DTAARAs
• New Open Source environments allowing the porting of new application solutions to IBM i

Connectivity
• Enhancements to multiple products connecting to and from IBM i applications and database

Social
• Supporting the latest in social connections, Domino 10 is available for IBM i

Lots More
11
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IBM i strategy and roadmap - May 2019 edition

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

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


IBM i – Hardware, I/O, and 
Core OS
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IBM i Cores/Partition – SMT – Threads
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Limits – Disk Arms and Max LUN size
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IBM i 7.1 IBM i 7.2 IBM i 7.3 IBM i 7.4

Disk arms in all basic auxiliary storage pools (ASPs 1 – 32), per partition 2047 2047 2047 3999

Disk arms in all independent auxiliary storage pools (iASPs 33 – 255) in all nodes in 
a cluster

2047 2047 2047 5999

Maximum combined number of disk arms and redundant connections to disk units 

(i.e., maximum number of disk paths)

2800 35,600 35,600 35,600

512/520 byte block size LUNs (Note 1):

• 5xx block SAS disks (internal or vSCSI attached)
• DS8000 LUNs
• IBM Storwize LUNs
• SVC LUNs

1.2 TB 

or 2 TB
(Note 2)

2 TB 2 TB 2 TB

4160 byte block size LUNs (Note 1):

• 4K block SAS disks (internal or vSCSI attached) 
2 TB 4 TB 4 TB 16 TB

4096 byte block size LUNs (Note 1):

• 4K block SAS disks (vSCSI attached) 
• FlashSystems LUNs

N/A 2 TB 2 TB 16 TB

Note 1 – Actual limit is one block short of the max shown in the table.

Note 2 – For IBM i 7.1 the load source max is up to 1.2 TB.  Other LUNs can be up to 2 TB.



Hardware and I/O – IBM i 7.4 and IBM i 7.3 TR 6
• Support for POWER9 Systems in 1H2019

– IBM i, 7.4, 7.3, and 7.2 

– FW930 support

– More legacy I/O support

– Making the internal DASD backplane optional for Scale Out models

• New I/O

– PCIe gen4 dual port 100 Gb Ethernet adapter

• Adds Native NIC (both Dedicated and SR-IOV) 

• Adds Native RoCE (both Dedicated and SR-IOV) for use in IBM i 7.4’s Db2 Mirror configurations

– Dedicated & SR-IOV RoCE support is added for PCIe gen3 Ethernet adapters in IBM i 7.4

• Sharing this adapter allows more configuration flexibility for use in IBM i 7.4’s Db2 Mirror 

configurations

• 2-port 100 Gb, 2-port 25/10 Gb,  2-port 10 Gb 

– New PCIe3 6-Slot Fan-out Module for the PCIe3 expansion drawer 

– New Single-wide Optical Cable cards for attaching the PCIe3 drawer with the new Fan-out module

• For Scale Out models, allows I/O drawer to be attached without blocking an additional adjacent 

PCIe gen4 x16 card slot.

– New 387 GB, 775 GB, and 1.55TB Enterprise SAS 4k SFF-3 and SFF-2 SSDs.

– New 931 GB, 1.86 TB, and 3.72 TB Mainstream SAS 4K SFF-2 and SFF-3 SSDs.

• Also new 7.45 TB capacity, but support is only with IBM i 7.4, where max LUN limit is increased

7.3 TR6

7.3 TR6

7.3 TR6

7.3 TR6

7.3 TR6
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Statement of Direction - NVMe

POWER9 processor based Systems have the ability to attach NVMe storage

Currently no supported VIOS or Direct configuration of NVMe by IBM i

IBM i 7.4 Announce has SOD for NVMe:

Some customers may notice NVM on some configuration screens please point to this Statement of 

Direction

IBM plans to add IBM i native support for direct attached 
PCIe Non-Volatile Memory Express (NVMe) devices that 
are internal to the system unit.

See NVMe

deck!



Base Operating System – IBM i 7.4 Enhancements

Clustering Functions made available through PowerHA

• New clustering policies automate adding and deleting of resources in a cluster admin domain

• Restores in a cluster admin domain will now honor restored values, instead of reverting back

• New Container Cluster Resource Group allows management of a group of CRGs as a single entity

• New capability of specifying a source node for a Cluster whose values take precedence when starting 

the Cluster Admin Domain

Save/Restore

• User can now choose to not start the controlling subsystem when a save or restore operation completes

– Allows system to stay in restricted state

Networking

• Securely send, receive, and forward SNMPv3 Trap and Inform messages

Serviceability

• LIC Log min/default/max size limits have been increased so important debug information does not wrap 
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Reminder - Retranslate Programs in IBM i 7.4

Can get minor improvements to generated sequences of machine instructions 

• Typical for a new release 

• Provide better optimizations for isolated sequences of instructions

• Especially for newer generations of hardware

Identify programs that are performance sensitive

• Simply retranslate them, even if you do not have the source code

• Run them on the new IBM i 7.4 release for a possible performance benefit

QBNCVTPGM tool makes it easier to retranslate a set of programs

• See the Simplified program conversion article on developerWorks for details

https://developer.ibm.com/articles/program-conversion-qbncvtpgm-qbncvtplst/


Security Enhancements

21



• A utility that captures pertinent data associated with an authority check
– Covers all native IBM i file systems
– Capture unique instances of the authority check

• The collection will include one key piece of 
information… 
– “What authority does the OS require for this authority check?”

• A security administrator or application provider can determine minimum 
authority required to the objects to allow the application to run successfully. 

• Allows “locking down” authority with no impact to existing workflow.  

22

Authority Collection  
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Authority Collection Usage Overview

•Turn on the authority collection

•Collect authority info 

•Examine the results via SQL or Navigator  



Authority Collection – Interrogate the collected data

Leverage Navigator to do basic data investigation 
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Authority Collection – Interrogate the collected data

Leverage Navigator to do basic data investigation 

Use SQL to get more details

25
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Authority Collection by Object

• As of IBM i 7.4 authority collection support allows the collection of authority 

information for specific objects when accessed by any user

• The authority collection value for an object set with the new Change Authority 

Collection (CHGAUTCOL) command.  

• Object types:

– QSYS file system

– "root" (/)

– QOpenSys

– user-defined file system

– document library objects



Authority Collection Updated Interfaces
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Updated authority collection interfaces:  

• Start Authority Collection (STRAUTCOL)

• End Authority Collection (ENDAUTCOL)

• Delete Authority Collection (DLTAUTCOL)

Updated interfaces to display authority collection for objects active indicator:

• Display Security Attributes (DSPSECA) command

• Retrieve Security Attributes (QSYRTVSA) API

Interfaces that show object attributes now include the authority collection value, for 

example  

• Display Object Description (DSPOBJD)

• Display Attributes (DSPATR)
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Service tools user ID password composition rules

• Composition rules similar to operating system password rules 

• Configured using DST, SST, or the new SST Security Attribute commands.

– Change SST Security Attributes (CHGSSTSECA)

– Display SST Security Attributes (DSPSSTSECA)

• The SST Security Attribute commands also can configure:

– Service tools password level 

– Allow/restrict security-related system values from being changed



Service tools user ID management commands
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Create Service Tools User ID    (CRTSSTUSR)

Change Service Tools User ID  (CHGSSTUSR)

Delete Service Tools User ID    (DLTSSTUSR)

• Create and Change commands can assign/set 27 SST privileges
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Transport Layer Security (TLS) version 1.3

• Newest and most secure version of the TLS/SSL protocols replacing TLSv1.2

– All key negotiation protected by elliptical curve algorithms

– Majority of handshake messages are encrypted

– Fixed or removed features susceptible to existing named vulnerabilities
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Transport Layer Security (TLS) version 1.3

• Many applications automatically will use TLS 1.3 because they use the System 

TLS defaults. 

– QSSLPCL(*OPSYS) or customer adds *TLSV1.3

– Older protocols *TLSV1.1 and *TLSV1.0 no longer part of default

– Cipher suite default changes to match with TLSv1.3/1.2 protocols

• Retrieve TLS Attributes (QsoRtvTLSA) API

– Programmatic way to retrieve System TLS system wide attributes
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Digital Certificate Manager (DCM) automation

• Application Definition certificate assignment capabilities

– Remove a certificate assignment from an application (QycdRemoveCertUsage)

– Add a certificate assignment to an application (QycdUpdateCertUsage)

– Retrieve information about the certificate currently assigned to an application 

(QycdRetrieveCertUsageInfo)

• Certificate Authority (CA) Trust List capabilities

– Add a CA certificate to the CA certificate trust list (QycdAddCACertTrust)

– Remove a CA certificate from the CA certificate trust list (QycdRemoveCACertTrust)

– Check if CA certificate is in the CA certificate trust list (QycdCheckCACertTrust)

• Request a certificate renewal and import certificate into system store (QycdRenewCertificate)

– First call creates and returns a CSR (Certificate Signing Request) based on an existing 

certificate

– Second call imports an issued certificate into the system certificate store



Work Management Update
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Workload groups before 7.4 

34

• Prior to 7.4, configure by Subsystem only (CRTSBSD, CHGSBSD)

• Every job in the subsystem runs in same group

• Must split workloads into separate subsystems for each workload group 

QUSRWRK
SBS 

WLCGRP(*NONE)

SBS1
WLCGRP(GRP1)

SBS2
WLCGRP(GRP2)

SBS3
WLCGRP(GRP3)



Workload groups on JOBD in 7.4
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• Configure by Job description – CRTJOBD, CHGJOBD 

• Workloads can now run in different groups within same subsystem 

QUSRWRK          
SBS           

WLCGRP(*NONE)         

JOBD1
WLCGRP(GRP1)

JOBD2
WLCGRP(GRP2)

JOBD3
WLCGRP(GRP3)

Easy to set up, just create a group 
and then CHGJOBD to use the 
workload group.

No need to restart the subsystem! 
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QHST enhancements

• Improved availability with new QHST system job

– Performs message logging to the history log

– Function previously done in SCPF job

– New job can be restarted without an IPL

• Better search capability on DSPLOG command

– Can search history log for all messages sent by user name

– Can also search by job name or number, as well as generic support for the 

name

– No need to fill in entire 3-part job name
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Work Management APIs

• New Exit points for tracking and managing submitted jobs

– QIBM_QWT_SBMJOB calls a user exit program during SBMJOB, before the job is placed 

on the job queue. 

– QIBM_QWT_CHGJOB calls a user exit program when the CHGJOB command or API is 

called to change a job on a job queue.

• New API for Retrieve Active Prestart Job Status, QWTRAPJS

– Similar to DSPACTPJ command

– Returns statistics about number of requests handled, waiting, peak, etc. 

• Improved SMT reporting 

– Retrieve Processor Multitasking Information API, QWCRTVPR

– Now returns Current & Maximum number of secondary hardware threads

– Previously only returned Configured value

– The new fields are also reported by Collection Services in QAPMCONF file



Db2 for i



Enhancements delivered via Db2 PTF Groups
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www.ibm.com/developerworks/ibmi/techupdates/db2/groupptf

SF99703 Level 15
SF99704 Level 1

7.3 – TR6
7.4 – GA

Enhancements timed with TR5 & TR9

• RPG Embedded SQL Enhancements

• New and Enhanced SQL built-in functions

• New and Enhanced IBM i Services

• Additional Database features in ACS

• SQL Language Improvements

• OmniFind Text Search enhancement

• And more…

2018 2019

SF99702 Level 20
SF99703 Level 8

7.2 – TR8
7.3 – TR4

7.2 – TR9
7.3 – TR5

SF99702 Level 23
SF99703 Level 11

Enhancements timed with IBM i 7.4 GA & TR6

• IBM Db2 Mirror for i

• Authority Collection for objects

• RPG Embedded SQL Enhancements

• New and Enhanced IBM i Services

• Additional Database features in ACS

• SQL Language Improvements

• And more…

http://www.ibm.com/developerworks/ibmi/techupdates/db2/groupptf


Db2 for i – What’s in IBM i 7.4?

• Everything in IBM i 7.3 TR1 →TR6

• Db2 Mirror

• New HASH built-in functions

• SQL Precompiler enhancements for RPG and COBOL 

• Reorganize Physical File Member enhance

• Authority Collection by Object

• Quality Improvements related to Db2 Mirror

• SQE 

– Enforcing job temporary storage limits

– Improved paging within the SQL Plan Cache

– Improved paging for plans with Random I/O

– Improved estimates (costing) of plans with temporary objects

– Improved management of stale plans

– Improved optimization on busy partitions
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System Limits – Alerting the System Operator

• IBM i sends messages to QSYSOPR to alert the operator 

high consumption of a subset of the most critical limits

• Full details here: ibm.biz/Db2foriAlerts

• New: 15003 – Maximum Size of a Table 

Limit ID Limit description Maximum Alerting 

Level

Alerting cadence

15000 Maximum number of all rows in a partition 4,294,967,288 Above 90% Once per day

15003 Maximum size of the data in a table partition 1,869,169,767,219 Above 90% Once per day

15400 Maximum *MAX4GB Index Size 4,294,967,296 Above 90% Once per day

15401 Maximum *MAX1TB Index Size 1,869,166,411,776 Above 90% Once per day

15403 Maximum Encoded Vector Index Size 2,199,023,255,552 Above 90% Once per day

15104 Maximum number of variable-length segments 65,533 Above 90% Once per day

41

ibm.biz/DB2foriAlerts


System Limits – Alerting the System Operator

• Full details here: ibm.biz/Db2foriAlerts

• New: 15003 – Maximum Size of a Table 

• Due to popular request, the message being sent to QSYSOPR now has a unique message 

identifier

• SQL7062 – Severity 80

42

ibm.biz/DB2foriAlerts


IBM i Services – A Brief History

• What: Use SQL, SQL DDL and SQE to provide alternatives to IBM i APIs and CL Commands

• Dawn of the 1st IBM i Service (2013) – QSYS2.PTF_INFO 

• Alternative to the DISPLAY PTF (DSPPTF) command

• Proof of concept that SQL Views paired with SQL UDTFs provide significant value, for low 

cost

• IBM i Services take root (2015)

• Enhancements delivered with every Technology Refresh

• Examples shift from IBM presentations into ACS’s Insert from Examples

• IBM i Services begin to be used as a modernization technology (2017)

• IBM i Services consist of 13 topical categories (2019)

• Significant ISV adoption

• RFEs too numerous to count

43



Services in 4Q/2017:

• Syslog detail returned from 

DISPLAY_JOURNAL & 

HISTORY_LOG_INFO

• ASP_INFO

• ASP_VARY_INFO

• JOB_QUEUE_INFO

• STACK_INFO

• And more…

http://ibm.biz/Db2foriServices

Services in 3Q/2018:

• JOB_DESCRIPTION_INFO

• ACTIVE_JOB_INFO 

enhancements

• NETSTAT_INFO & 

NETSTAT_JOB_INFO

enhancements

• And more…

SF99703 Level 16
SF99704 Level 1

7.3 – TR7
7.4 – GA2018 2019

Services in 2Q/2019:

• DATA_AREA_INFO

• ASP_JOB_INFO

• MESSAGE_FILE_DATA

• SYSTOOLS.FIRMWARE_CURRENCY

• SYSTOOLS.SPLIT

• SYSTOOLS.SPOOLED_FILE_DATA

• IBM i 7.4 only services

• And many enhanced services

SF99702 Level 20
SF99703 Level 8

7.2 – TR8
7.3 – TR4

7.2 – TR9
7.3 – TR5

SF99702 Level 23
SF99703 Level 11

IBM i Services – Timeline

44

http://ibm.biz/Db2foriServices


MESSAGE_FILE_DATA

• Returns one row for each message in a message file

• SQL Alternative to the Display Message Description (DSPMSGD) CL command and the Retrieve 

Message (QMHRTVM) API

select * from qsys2.MESSAGE_FILE_DATA

where message_file_library = 'QSYS' and 

message_file = 'QSQLMSG' and

message_id like 'SQ20%';

45
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DATA_AREA_INFO - Details of the last GO SAVE operations



IBM Db2 Web Query for i
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IBM Db2 Web Query for i – Version 2.2.1 

• IBM i Business Intelligence and Data Warehousing family of products

– IBM i Licensed Program Product (5733-WQX)

– You probably already own a limited use license*

• Empower End Users with self service managed reporting

• Data driven analysis with interactive dashboards

• Get Started Quickly with Db2 Web Query EZ-Install

– 100+ business and I/T reports and supporting tutorials

– Query/400 Discovery Tool

– Systems Administrator sample monitoring reports

• Email QU2@us.ibm.com for details

Learn more at: ibm.biz/db2webqueryi

mailto:QU2@us.ibm.com
ibm.biz/db2webqueryi


Db2 Web Query – System and Security Management
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Data Studio and Db2 for i
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Data Studio and Db2 for i

• Enhancement: Support for table partition in Db2 for i database in Data Studio

http://www-01.ibm.com/support/docview.wss?uid=ibm10742699

• Data Studio Latest Version:

– Software version: 4.1.3 

– Operating system(s): Linux, Windows 

• Debugging with Data Studio and Db2 for i

ibm.biz/DataStudioandDb2fori

• Download it here:

ibm.com/developerworks/downloads/im/data

http://www-01.ibm.com/support/docview.wss?uid=ibm10742699
ibm.biz/DataStudioandDb2fori
http://ibm.com/developerworks/downloads/im/data


Continuous Availability -
Db2 Mirror for i
5770-DBM
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IBM Db2 Mirror for i

IBM Db2 Mirror for i: Enables Continuous 
Availability

• High speed synchronous replication of Db2 for i (Data 
Center Solution)

• Access Db2 objects from either LPAR

Application Availability Enablement 
• Two Nodes read and write to the same DB Files
• Enables quickly moving all work to one node, for 

planned maintenance or node failure

Enables Business Continuity for Disruptive 
System Upgrades

– Nodes can be at different OS levels 
– Nodes can be on different Power Hardware 

Generations
– Rolling upgrades for no downtime
– Roll a node back a release with minimal impact if 

Active/Active applications are deployed

– Requires POWER8 or later and IBM i 7.4
– New IBM i LPP:   5770-DBM

Db2 Mirror

Application



High Availability topology classification & positioning

Technology Active/Active Clustering Active/Passive Clustering Active/Inactive

Definition Application level clustering; 

applications  in the cluster have 

simultaneous  access to the 

production data therefore no app 

restart upon an app node outage. 

Certain types enable  read-only 

access from secondary nodes

OS level clustering; one OS in the cluster 

has access to the production data, multiple 

active OS instances on all nodes in the 

cluster.  Application is restarted on a 

secondary node upon outage of a 

production node.

VM level clustering, One VM  in a cluster 

pair has access to the data, one logical OS, 

one or two physical copies. OS and 

applications must be restarted on a 

secondary node upon a primary node outage 

event. LPM enables the VM to be moved 

non-disruptively for a planned outage event.

Outage Types SW,HW,HA, planned, unplanned

RTO 0, limited distance

SW,HW,HA,DR, planned, unplanned, 

RTO>0, multi-site

HW,HA,DR, planned, unplanned, RTO>0, 

multi-site

OS integration Inside the OS Inside the OS OS agnostic

RPO Sync mode only Sync/Async Sync/Async

RTO 0 Fast (minutes) Fast Enough (VM Reboot)

Licensing* N+N licensing N+1 licensing N+0 licensing

Industry Examples Oracle RAC, Db2 Mirror, pureScale PowerHA, Redhat HA, Linux HA VMware, VMR HA, LPM,

…
VM partition

Active …

Active/Active

VM partition

Active …
VM partition

Active …

Active/Passive

VM partition

Active

VM partition

Active …
Restart

Active/inactive

…

• N = number of licensed processor cores on each system in the cluster
• llustrations represent two-node shared-storage configurations for conceptual simplicity.  There are many other topologies and data resiliency combinations
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RoCE

Name Age 

Fred  

Add record

24  24  Fred  

Operating System 

Synchronous Replication

Synchronous 

Database Update on 

both nodes

SYSBASE or IASP

Node 1

App

Database

Name Age 

Node 2

App

Database

Db2 Mirror – Active Active 
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RoCE

Node 1

Database

App

Application running 

separate on each node

Node 2

Database

App

Db2 Mirror – Database Supported Objects
DDS / Record Level Access 

SQL / Set Based Access

Database replication eligible:

– Native:

– -- Database physicals & logical files

SQL:
-- Aliases

-- Functions

-- Indexes

-- Permissions

-- Procedures

-- Schemas

-- Sequences

-- *SQLPKG (not extended dynamic SQL 

Packages)

-- Tables

-- Triggers

-- Types

-- Global 

Variables

-- Views

-- XSR Objects 
57



RoCE

Node 1

Database

App

Node 2

Database

App

IASP IASP

Objects can be in either SYSBASE or IASPs 

Db2 Mirror – Other Supported Objects

• Other Objects
– User profiles

– Authority

– Ownership

– Security

– PGM/SRVPGM

– Data Areas

– Data Queues     (DDL Only)

– SYSVALs

– ENVARs

– LIB

– JOBD

– Journals

– Files (also has DDL Only option)

• Special  Handling

– OUTQ / Spool 

– Job Queue

58



Web Clients

RoCE

Node 1

Database

App

Node 2

Database

App

Application layer connects with 

either JDBC or Load Balancer 

Db2 Mirror – Active Active, Web Clients  
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RoCE

Node 1

Database

App

Node 2

Database

App

Run Production 

Workloads on this 

node 

Run Queries and 

reports on this node

Db2 Mirror – Active Passive
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Db2 Mirror – What makes it different

• New integrated IBM i synchronization technology

• Does not leverage any existing availability technology to provide continuous availability 

– But does work with existing technology

JO JO

Normal Network 
Connection

Fred
Sally

Fred

Sally

Fred

Sally

Fred
Sally

Logical 

Replication

Physical  

Replication

61



DR Solutions Built on Top of Db2 Mirror for IBM i

RoCE

< 200M

Metro or Global Mirror

62



DR Solutions Built on Top of Db2 Mirror for IBM i
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Communication Hardware

4 Adapter Options

- PCIe3 2-port 10 Gb NIC & ROCE SR/Cu adapter

(FC EC2R and EC2S; CCIN 58FA)

- PCIe3 2-port 25/10 Gb NIC & ROCE SFP28 adapter 

(FC EC2T and FC EC2U; CCIN 58FB)

- PCIe3 2-port 100 GbE NIC & ROCE QSFP28 Adapter 

(FC EC3L and EC3M; CCIN 2CEC)

- PCIe4 2-port 100 GbE ROCE x16 adapter 

(FC EC66 and EC67; CCIN 2CF3)

Max Cable length = 100 M

Optional RoCE switch

Power9 enables SR-IOV

64



GUI running on IBM i
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Db2 Mirror – Where to get more information 

66

66



Availability
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PowerHA 7.4 Solutions

Internal Storage DS8000 SVC/Storewize
IBM Copy Services 
Manager (DS8000)

LUN Level Switching

Metro Mirror and
Global Mirror

FlashCopy

HyperSwap

Sync. Geographic 
Mirroring

Async. Geographic 
Mirroring

LUN Level Switching

Metro Mirror and
Global Mirror

FlashCopy

HyperSwap

Metro Mirror and 
Global Mirror

New

HyperSwap with 
Global Mirror

68



IBM Copy Services Manager (CSM) for DS8000 Replication

• Can be combined with other PowerHA 

technologies such as LUN Level 

Switching and FlashCopy

• Like SVC, has new CSM session 

commands

– STRCSMSSN, CHGCSMSSN, 

DSPCSMSSN, RTVCSMSSN, ENDCSMSSN

• Enhanced display panel

– No more overloaded columns, easily see 

both source and target node information

– Takes advantage of 132 column displays if 

available

• Strategic direction for new copy services 
functions for DS8000.

• Integrated PowerHA support for managing 
the following types of sessions:

• Metro Mirror Failover/Failback

• Global Mirror Either Direction

• Metro Mirror – Global Mirror w/ Site 3 
Global Mirror
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DS8000 HyperSwap + Global Mirror

Uses new Copy Services Manager Support
Managing the solution is designed to be as similar 
to other solutions as possible:
– Global Mirror is managed through the CSM 

session commands 
• CHGCSMSSN 

(suspend/resume/detach/reattach)
• DSPCSMSSN

– Switchovers are managed through the CRG 
(CHGCRGPRI, CHGCRG)

– HyperSwap is managed through the HyperSwap 
status commands
• CHGHYSSTS, DSPHYSSTS, WRKHYSSTS

Outage Type Scorecard

Storage 

Outage

Server/Hardware 

Outage

OS/Software 

Outage

Data Center 

Outage

Regional Outage Offline Backups

Minimal Impact Vary off/on IASP Vary off/on IASP Vary off/on IASP Vary off/on IASP FlashCopy
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IBM i Access Client Solutions 
(ACS)



Access Client Solutions – Strategic Interface 

73

End Users

System Managers

Database Engineers

WHO?

WHERE?

http://ibm.biz/IBMi_ACS

WHAT?
5250
IFS
Spool 
Run SQL Scripts 
Create Excel Spreadsheets
Schemas
Console 

GONE

IBM i Access for Windows 

(5733XE1)

End of Life – April 30, 2019

http://ibm.biz/IBMi_ACS


Access Client Solutions – What's New

• New Formatter!

– It works

• Validates Syntax!

• IASP and DB Connections Remembered  
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Format (CTRL+SHIFT+F) also checks syntax
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Directly launch the right option from the systems list



Journal Services

QSYS2.DISPLAY_JOURNAL – UDTF

QSYS2.JOURNAL_INFO – VIEW

Storage Services

QSYS2.ASP_INFO – VIEW

QSYS2.ASP_JOB_INFO – VIEW

QSYS2.ASP_VARY_INFO – VIEW

QSYS2.MEDIA_LIBRARY_INFO – VIEW

QSYS2.SYSDISKSTAT – VIEW

QSYS2.SYSTMPSTG – VIEW

QSYS2.USER_STORAGE – VIEW

Librarian Services

QSYS2.LIBRARY_LIST_INFO – VIEW

QSYS2.OBJECT_STATISTICS – UDTF

Java Services

QSYS2.JVM_INFO – VIEW

QSYS2.SET_JVM – PROCEDURE

System Health Services

QSYS2.SYSLIMITS – VIEW

QSYS2.SYSLIMTBL – TABLE

QSYS2.OUTPUT_QUEUE_ENTRIES – VIEW

QSYS2.OUTPUT_QUEUE_ENTRIES_BASIC – VIEW

QSYS2.OUTPUT_QUEUE_ENTRIES – UDTF

QSYS2.OUTPUT_QUEUE_INFO – VIEW

SYSTOOLS.SPOOLED_FILE_DATA – UDTF

Spool Services

Security Services

QSYS2.AUTHORITY_COLLECTION – VIEW 

QSYS2.AUTHORITY_COLLECTION_DLO – VIEW 

QSYS2.AUTHORITY_COLLECTION_FSOBJ – VIEW 

QSYS2.AUTHORITY_COLLECTION_LIBRARIES – VIEW 

QSYS2.AUTHORITY_COLLECTION_OBJECT – VIEW 

QSYS2.AUTHORIZATION_LIST_INFO – VIEW

QSYS2.AUTHORIZATION_LIST_USER_INFO – VIEW

QSYS2.DRDA_AUTHENTICATION_ENTRY_INFO – VIEW

QSYS2.FUNCTION_INFO – VIEW

QSYS2.FUNCTION_USAGE – VIEW

QSYS2.GROUP_PROFILE_ENTRIES – VIEW

QSYS2.OBJECT_PRIVILEGES – VIEW

QSYS2.SQL_CHECK_AUTHORITY – UDF

QSYS2.USER_INFO – VIEW

SYSPROC.SET_COLUMN_ATTRIBUTE – PROCEDURE

IBM i Services – ACS Run SQL Scripts!!

• All in ACS!  No more posters required.
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ACS – Run SQL Scripts – Insert from Examples

• New Category

• Useful as is or as a template for your own project
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ACS – Edit Table

• Edit Table Contents from ACS
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ACS - IFS
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ACS Version 1.1.8.2

• Open/Save from Run SQL Scripts to IFS stream files and Source Physical files
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ACS – Run SQL Scripts – IFS  

1. Developed in ACS

2. Saved to the IFS

3. Deployed via RUNSQLSTM
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Send emails using SQL

@Forstie_IBMi

DB2 for i Business Architect 

SQL Development Team Leader 

IBM i developerWorks content 

manager

https://twitter.com/Forstie_IBMi
https://www.ibm.com/developerworks/community/wikis/home?lang=en#/wiki/IBM%20i%20Technology%20Updates/page/DB2%20for%20i%20-%20Technology%20Updates
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#ShareThatSQL #Db2fori #SQLcandoit

https://twitter.com/hashtag/ShareThatSQL?src=hash
https://twitter.com/hashtag/Db2fori?src=hash
https://twitter.com/hashtag/SQLcandoit?src=hash
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https://gist.github.com/forstie

https://gist.github.com/forstie


Integrated Web Server (IWS)



REST APIs - Today
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RPG PGM / SRVPGM

COBOL PGM / SRVPGM

Java / C / C++

IWS 

Server

Built in REST APIs connection for program calls



Connect to the Database - Today
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RPG PGM / SRVPGM

COBOL PGM / SRVPGM

Java / C / C++

IWS 

Server

From Web need to use Db connection to access DB 
directly

Db2 for i

Need to connect with  
- JDBC 
- ODBC 

Db2 

Server 

Jobs



REST APIs – New SQL Access Using REST 
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RPG PGM / SRVPGM

COBOL PGM / SRVPGM

Java / C / C++

IWS 

Server

Use 1 connection from Web to IBM i – All 
HTTP based

Db2 for i

Db2 

Server 

JobsIWS server handles the connection to the 
database. Use SQL directly from a REST 
connection



IWS Wizard Updated
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Specify SQL 
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Open Source
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Open Source RPMs

• 5733-OPS is sunsetted, and no longer needed! 

• Now delivered with RPMs (just like RedHat packages) and 

the ‘yum’ package manager

– MUCH more technology available

– Faster security fixes

– Industry-standard

– IBM and third-party distribution

• Manage with command-line tools or ACS

• Install or update an entire open source ecosystem in a matter 

of minutes!!

• To get started:

• http://ibm.biz/ibmi-rpms
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Node.js version 10

• Long-term-support (LTS) release

– Performance improvements

– New version of node package manager (NPM)

– JavaScript language enhancements

• Buildable from community source

– Anyone can use a tool like nvm to manage their own versions, including feature releases

• Expecting version 12 soon!
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R: a new programming language on IBM i!

• Great for:

– Data analysis

– Statistical computing

– Data mining

– Big Data

• Ranked #7 by IEEE
https://spectrum.ieee.org/at-work/innovation/the-2018-top-programming-languages
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https://spectrum.ieee.org/at-work/innovation/the-2018-top-programming-languages


vim

• Popular terminal-based editor
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Midnight Commander

• Two-pane file manager

• Abilities include:

– FTP access

– Compare files

– Compare directories

– Edit files

– Move, copy, delete, etc

– Subshell

– Scroll wheel

– Mouse

– Directory side-by-side and tree views

– See and modify file info

– …………. Tons more!!
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ActiveMQ

• Open source message broker (Java-based)

• Supported protocols:

– OpenWire

– STOMP

– MQTT

– AMQP

– REST

– WebSockets
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Solution Development
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RPG

Innovation continues to give RPG developers client-requested 

options 

• Varying-dimension arrays – RFE 90712

–DIM(*VAR:n)

–DIM(*AUTO:n)

–%ELEM

• SAMEPOS – position subfields - RFE 121317
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COBOL

– SORT table elements according to specified table keys

– New LEADING and TRAILING keywords for COPY & REPLACE

– Conditional compilation provides a way to include or omit selected lines of 

code based on the value of literals specified by the DEFINE directive

– New ALLOCATE and FREE statements to obtain/free dynamic storage

– INITIALIZE enhancement

– EXIT enhancement

– Inline comments
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Java
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ILE compiler updates in 7.4: CL 

• Supports building CLLE program and 

CL command from IFS source file

– Supports both absolute and relative 

IFS path name

– SRCSTMF parameter is added for 

• Create command (CRMCMD)

• Create CL Module (CRTCLMOD)

• Create Bound CL Program 

(CRTBNDCL) 

– INCDIR parameter is added for

• Include CL source (INCLUDE)

– Also available in 7.3 via PTF 

SI67337, SI67358

• New built-in function %PARMS for 

CLLE program

• Examples:

2. Create CL command from IFS source file 

CRTCMD CMD(TEST/HELLO) PGM(TEST/HELLO)   

SRCSTMF('hello.cmd’)

1. Create CLLE program from IFS source file 

CRTBNDCL PGM(TEST/HELLO) 

SRCSTMF('/tmp/examples/hello.clle’)

3. New %PARMS built-in
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System Debugger updates in 7.4 

• Change Program Data (QBNCHGPD) API

is enhanced to update the debug source 

location

– Supports both library physical file and 

IFS stream file

– Compile a program from an IFS stream 

source file or library physical file with 

DBGVIEW(*SOURCE)

– Move the source file to another location

– Use API QBNCHGPD to update the old 

source location to the new one with new 

format CHGP0200

– Debug the target program. System 

debugger will show the source file 

correctly from the new location

• Examples:

CHGSRCLOC.C

CHGSRCLOC.C
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Rational Developer for i

• Strategic Development Environment for IBM i

• Improvements in many areas

• Answered many RFEs from clients including

– Code coverage improved web faced view

– Code coverage source view displays in “browse”

– PDM Perspective, added in 2019, further refinements

– Supports added enhancements to RPG and COBOL

– Improved SQL formatting 

– New smart keys to improve programmer productivity
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RDi – improve programmer productivity
• Zoom IN / OUT Ctrl+-
• Display the procedure, 

sub-routine name where 
you are in

• Alt+F1 to simulate 
repeated PDM F13
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IBM i Application Connectivity Improvements

• JTOpen JDBC

– Previously - when connection lost, a new connection had to be re-

established with the backup server

– IBM i 7.4 – Connection is NOT lost in the application, the ‘backup’ server 

just takes over 

• Application and Data Connections

– Previously – use REST APIs for program connections 

and Db connections (ODBC or JDBC) for data connections

– IBM i 7.4 – Both applications and Db2 can use 1 HTTP 

based connection from Web to IBM i

• SMB3

– Support for larger read and write sizes providing 

encryption and performance improvements



IBM i and Cloud
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It's getting Cloud i...

https://www.itjungle.com/2019/06/10/its-getting-cloud-i-in-here/
https://www.skytap.com/blog/press-releases/skytap-announces-upcoming-ga-first-self-service-public-cloud-for-ibm-i/
https://www.youtube.com/watch?v=_0ml4AwewXo
https://www.ibm.com/blogs/bluemix/2019/02/ibm-power9-on-ibm-cloud/
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IBM i in the IBM Cloud

• Announced at THINK, February 2019

– Available later in the year

• Power Systems located in the IBM Cloud

– “public cloud” model

– Order the capacity required

– Pay for use

– Details still to come

• Support and work with MSPs, Skytap, ISVs offering SaaS, Partners offering 

DRaaS
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IBM POWER9 on IBM Cloud

IBM Power Systems 
Virtual Server on IBM 
Cloud at a glance

• Up to 160 cores
• Up to 7 TB RAM
• Choose of AIX or IBM i OS
• Fiber Attached IBM 
Storewize V7000 Storage

Click image to access the link

https://www.ibm.com/blogs/bluemix/2019/02/ibm-power9-on-ibm-cloud/


https://cloud.ibm.com/catalog/services/power-systems-virtual-server
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https://cloud.ibm.com/catalog/services/power-systems-virtual-server


114

Remember? 

Click image to access the link

https://www.itjungle.com/2018/06/04/google-close-to-launching-ibm-i-cloud-service-will-says/
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Introducing IBM Power Systems for Google Cloud

Click image to access the link

https://www.youtube.com/watch?v=_0ml4AwewXo
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IBM Power in Azure

• Skytap on Azure is a cloud service purpose-built to natively run traditional systems including AIX, 

IBM i, and Linux on IBM POWER together with x86 workloads.

• https://www.skytap.com/azure/

https://www.skytap.com/azure/


IBM Cloud Storage Solutions for i (5733ICC)

TCP/IP
Cloud StorageVirtual 

Tape

Save your IBM i data into a Cloud or FTP Server

• Two modes

1. BRMS to Cloud for backup operations

2. GUI dashboard for storing files in the Cloud (think of BOX-like usage 

cases)

FTP Server

IBM i

http://www.ibm.com/support/knowledgecenter/ssw_ibm_i_73/icc/topics/iccuoverview.htm 117

http://www.ibm.com/support/knowledgecenter/ssw_ibm_i_73/icc/topics/iccuoverview.htm
http://www.ibm.com/support/knowledgecenter/ssw_ibm_i_73/icc/topics/iccuoverview.htm


Miscellaneous Updates



Who Saw This ?
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https://www.eweek.com/innov
ation/ibm-i-the-most-amazing-
ibm-product-you-ve-never-
heard-of

https://www.eweek.com/innovation/ibm-i-the-most-amazing-ibm-product-you-ve-never-heard-of
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Marketing Themes

• 2019 Theme – Innovation

• 7.4 – Strong Foundation for Continuous 

Innovation

• Feature new technologies – integration 

• Highlight Customer Stories

– Q: How many new stories are on the site 

this year? 

– Please send in more candidates

• Collateral available shortly following 

announcement
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New IBM i web site

Click image to access the link

https://www.ibm.com/it-infrastructure/power/os/ibm-i
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IBM i Customer Stories

Click image to access the link

https://www.ibm.com/it-infrastructure/us-en/resources/power/ibm-i-customer-stories/
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Your Travel Guide to IT Transformation

Click image to access the link

https://www.ibm.com/it-infrastructure/us-en/resources/power/it-transformation-travel-guide/desktop/index.html
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IBM Db2 Mirror for i data sheet

Click image to access the link

https://www.ibm.com/be-en/marketplace/db2mirroribmi
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IBM i Performance FAQ

Click image to access the link

https://www.ibm.com/downloads/cas/QWXA9XKN
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IBM i IDC paper, Sept. 2019

Businesses that run on IBM i gain a distinct competitive edge: 

▪ Thanks to IBM i's unique capabilities as an integrated transactions, 

database, and business solutions platform 

▪ The system's low operational expenses, thanks to the limited resources 

that are needed for day-to-day management 

▪ The performance and capabilities of the underlying Power Systems 

hardware, including the same POWER9 processors that are used in 

Summit and Sierra, the two most powerful supercomputers in the world 

▪ The platform's developer-friendly affinity for modern languages and 

open source solutions

IBM i can be thought of as autonomous driving for the datacenter: the 

platform manages most of the intricacies of maintaining a complex system 

that reliably processes massive amounts of critical data with very little 

supervision. IDC believes that the combination of POWER9 and IBM i 7.4 

provides a strong enterprise platform for organizations of all sizes that 

prefer a platform that takes care of business rather than the business 

having to take care of the system.

Click image to access the link

https://www.ibm.com/downloads/cas/0XGYNBJN
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https://www.2019.universite-i.fr/

https://www.2019.universite-i.fr/


For More Information:
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Some Links You Need Twitter #Hashtags

IBM i Home Page:    

www.ibm.com/systems/i

IBM 30th Anniversary

http://ibmi30.mybluemix.net/

IBM Systems Magazine IBM i Edition:   

http://ibmsystemsmag.com/ibmi/

Support Life Cycle:

https://www-01.ibm.com/software/support/ibmi/lifecycle/

License Topics: 

https://www-01.ibm.com/support/docview.wss?uid=nas8N1022087

@IBMSystems

@COMMONug

@IBMChampions

@IBMSystemsISVs

@IBMiMag

@ITJungleNews

@SAPonIBMi

@SiDforIBMi

#IBMi30

#PowerSystems

#IBMi

#IBMAIX

#POWER8

#LinuxonPower

#OpenPOWER

#HANAonPower

#ITinfrastructure

#OpenSource

#HybridCloud

#BigData

http://www.ibm.com/systems/i
http://ibmi30.mybluemix.net/
http://ibmsystemsmag.com/ibmi/
https://www-01.ibm.com/software/support/ibmi/lifecycle/
https://www-01.ibm.com/support/docview.wss?uid=nas8N1022087
https://twitter.com/IBMSystems
https://twitter.com/COMMONug
https://twitter.com/IBMChampions
https://twitter.com/IBMSystemsISVs
https://twitter.com/IBMimag
https://twitter.com/ITJungleNews
https://twitter.com/SAPonIBMi
https://twitter.com/SiDforIBMi


For More Information:
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Blogs

IBM Blogs:

• IBM Systems Magazine You and i (Steve Will)

• IBM Systems Magazine i-Can  (Dawn May)

• IBM Systems Magazine: Open  your i  (Jesse Gorzinski)

• IBM DB2 for i (Mike Cain)

• IBM DB2 Web Query for i (Doug Mack)

IBM Champion’s Blogs:

• IBM Systems Magazine: iDevelop  (Jon Paris and Susan Gantner)

• IBM Systems Magazine: iTalk with Tuoy

http://ibmsystemsmag.com/blogs/you-and-i/

http://ibmsystemsmag.com/blogs/i-can/

http://ibmsystemsmag.com/blogs/open-your-i/

http://db2fori.blogspot.co.uk/

http://db2webqueryi.blogspot.co.uk/

http://ibmsystemsmag.com/blogs/idevelop/

http://ibmsystesmag.com/ibmi/trends/italk-with-tuohy/

http://www.ibmsystemsmag.com/Blogs/you-and-i/
http://www.ibmsystemsmag.com/Blogs/you-and-i/
http://ibmsystemsmag.com/Blogs/i-Can/
http://www.ibmsystemsmag.com/Blogs/Open-Your-i/
http://db2fori.blogspot.com/
http://db2webqueryi.blogspot.com/
http://www.ibmsystemsmag.com/Blogs/iDevelop/
http://ibmsystemsmag.com/ibmi/trends/iTALK-WITH-TUOHY/
http://ibmsystemsmag.com/blogs/i-can/
http://ibmsystemsmag.com/blogs/open-your-i/
http://db2fori.blogspot.co.uk/
http://db2webqueryi.blogspot.co.uk/
http://ibmsystemsmag.com/blogs/idevelop/
http://ibmsystemsmag.com/ibmi/trends/italk-with-tuohy/
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IBM i Wiki

A collaborative environment for the sharing of 

technical information related to IBM i.

Anyone can view the content of this wiki, 

however if you would like to contribute you will 

need to Log in.  You may also need to request 

authority to edit this page.

If you can not find answers to your questions, 

check out the IBM i technical forums.

Visit the developerWorks IBM i Technical Topic 

for more resources.

developerWorks for iPhone

How-to-Find-Anything-About-IBM-i blog

Click image to access the link

https://developer.ibm.com/components/ibm-i/
http://ibmsystemsmag.com/Power-Systems/08/2019/How-to-Find-Anything-About-IBM-i
https://www.ibm.com/developerworks/community/wikis/home?lang=en#!/wiki/Power+Systems/page/IBM+i
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