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Suspend / Resume

= With IBM v7.1 TR2 IBMi started to support the capability to suspend an active partition
and resume that partition to state it was in at the point of suspension

* Once partition is suspended
— System resources to be freed up and reused by other partitions on the system
Virtual server adapter configuration entries with associated VIOS
partitions are removed and saved with the image in a storage
device
— Negates or reduces the requirement to shutdown and restart partitions should a

system need to under go maintenance

» Suspending partitions can be:
— Resumed - returns the partition to the state it was in when suspended.
— Shutdown — Invalidates suspend state and moves partition to a state of powered off.
If the storage device that contains the partition state is available then all saved
virtual server adapter configuration entries are restored.
— Migrated (Requires Power VM Enterprise Edition) *Future stated direction for IBM i
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Suspend / Resume - Partition Hibernation Applicability / Benefits

= Resource balancing

— e.g. suspend lower priority and/or long running workloads to free resources. Useful for
performance management and energy management.

* Planned CEC outages for maintenance/upgrades
— Hibernation may be used in place of or in conjunction with partition mobility.

— Hibernate/resume may require less time and effort than manual database shutdown
and restart, for example.

= Potential future usage: Cloud based image capture and deployment
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Suspend / Resume for IBM i - Minimum Requirements
* IBMv7.1 TR2 or above
* Power VM Standard Edition or Enterprise Edition
= POWER 7 Firmware 7.2.0 SP1 or above
* HMC v7 r7.2.0 or above
= VIOS 2.2 0.11-FP24 SPO1
* Paging space storage devices

* Suspend capable partitions

Note: At the software levels above, the maximum supported concurrent operations for Suspend/Resume
and Partition Mobility is limited to 4. However, there is no limitation for the maximum number of
partitions that can be in a suspended state.
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Suspend / Resume — Configuration Requirements

6

The reserved storage device must be kept persistently associated with the logical
partition.

The HMC ensures that the Reserved Storage Device Pool is configured with at least one
active VIOS partition available in the pool.

The logical partition must not have physical I/O adapters assigned.

The logical partition must not be a full system partition, a VIOS partition or a service
partition.

The logical partition must not be an alternative error logging partition.
The logical partition must not have a Barrier Synchronization Register (BSR).
The logical partition must not have huge memory pages.

Monitoring systems should be manually stopped/resumed while suspending and resuming
logical partitions.

Two WWPNs are required for NPIV and must be zoned in the switch.

Virtual Media Library must be manually removed from the Virtual I/O Server configuration
before suspending a partition.
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Suspend / Resume - pictorial representation
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Suspend / Resume — Reserved Storage Device Pools and Devices

* Exclusive storage provider for Active Memory Sharing (AMS), Suspend/Resume, remote
restart and future capabilities

* A Reserved Storage Device Pool has the reserved storage devices (storage devices) and it is
basically like a Shared Memory Pool of memory size 0

* \When a partition is suspended its state is stored on a reserved area of disk termed a storage
device, the storage space required to hold a suspend partition is approximately 110% of the
partition’s configured maximum memory size

* Reserved Storage Device Pools can be assigned to at most two VIOS for redundant path to
the storage devices

* The Reserved Storage Device Pool is managed via the HMC interface at the HMC.
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Suspend / Resume - Reserved Storage Pool Management

9

Power VM SE Edition

Power VM EE Edition

Reserved Storage Device Pool
management interface

——— heserved Storage Device Fool

Paging space devices
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i Shared memory pool
] (size 0)
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Suspend / Resume - PowerVM SE: RS Pool Management

Reserved Storage Device Pool
management interface

!

Reserved Storage Device Pool

Paging space devices

e & &
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— Create/Delete the RS device pool
— Add/Remove VIOS to/from the pool

— Add/Remove reserved storage devices
to/from the pool

HMC auto picks an unused and
suitable* device from this pool to store
partition suspend data

* Size suggested by PHYP
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Suspend / Resume - PowerVM EE: Two management interfaces.
AMS pool and RS device pool interactions

Reserved Storage Device Pool
management interface

;

Shared Memory Fool
Reserved Storage Device Pool

Paging space devices

Shared Memory
Fool

t

Shared Memory Pool
management interface
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— When AMS pool is created, RS pool
automatically gets created

— When AMS pool is deleted, RS pool is
automatically deleted

— When RS pool is created, AMS pool is not
automatically visible to user

— When RS pool already exists, user to specify
the memory attributes only to create AMS
pool

— When AMS pool exists, RS pool can’t be
deleted as it serves as storage provider to
AMS pool

— A pool can’t be deleted when the devices in
pool are in use by a partition
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Suspend / Resume - Reserved Storage Device Pool Management

@ localhost: Hardware Management Console Warkplace (V7R

9.196.148.130 | https:

'9.196.148.130/hmc/connects/mainuiFrameset jsp

AR AR}
5 welcome

=0 | Systems Management

Servers

I

! Custom Groups

[ system Plans

B imc management
8 service Management

£ updates

' T —

Status: Attentions and Events.

&

Server!-MWMA-SN100EDG

Server3-E4A-SN10DDF11
Serverd-E4A-SN10DDF21
Server-8205-E6B-SN105E|
Server-8231-E2B-SN08TE]

Hardware Management Console

Systems Management > Servers

View:
w2 5 o2 @ (-] Filter Tasksv || Views v
|Select | Name ~ | status ~ | Available Processing Units | Avaible Wemory (B} * | Reference Code ~]
i} Server!-MMA-SN100EDSD Operating 286 425
serverzmA-sHiooeDeq | [ Server2-MMA-SN100ED90 Operating 2 i
Ll Serverd-E4A-SN10DDF11 Operating 18 28125
] Server4-E4A-SN10DDF21 & operating 27 0625
[ ‘ Server-8205-F6B-SN105E53P2] |& Operating 42 495
] Server-3231-E28-SNOGTBTFP & operating 23 1725
Max Page Size: [500 | Total 6 Fitered: 6 Selected: 1

Il

Tasks: Server-8205-E6B-SN105E53P

I—J

Froperties

Connections
Operations

Hardware Information

B Configuration Updates

Create Logical Partition
system Plans
Partition Availabilty Priority
View Workioad Management Groups
Ianage Custom Groups
Manage Partition Data
lanage System Profiles
8 Virtual Resources
Shared Processor Fool Management
Shared Memory Pool Hanagement
Virtual Storage Management
' Virtual Network Management
Reserved Storage Device Pool Management

Serviceability
Capacity On Demand (CaD)

Transferring data from 9.196.148.130...
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Suspend / Resume - RS Device Pool Creation

¥ — — P S — —
n localhost: Reserved Storage Device Pocl Management - Mozilla Firefox b Ehn
‘ 7719196148130 | https://9.196.148.130/hmc/ contentTtaskld=332Burefresh=761
Reserved Storage Device Pool Properties - Server-8205-E6B-SN105E53P
Reserved Storage Device VIOS Members

VIOS 1. p7viosd-172
VIOS 2 p7vios3-171

Pool Operations:

Pool Operations allow you to make changes to your Reserved Storage Device Pool. Use the 'Edit pool...' action to add and/or remave disks from the Reserved Storage Devices table below. Use the 'Delete pool...' action to
delate the reserved storage device pool from the VIOS(s). Prelimarly steps may need to be completed before this operation is possible
| Edit pool... || Delete pool... |

Reserved Storage Devices

The table below shows the reserved storage devices and their assigned partitions. Use the ‘Modify assignment..." action to assign MANUAL reserved storage device to a partition.

(g | 8l | —sdecticion—

Select Device Name ~ VIOS | Assigned Partition  Device Size (GB) ~ Location Code | Device Status ~ gg’;;‘:"h‘"“ | Device Selection Type *
i
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Suspend / Resume - RS Device Pool Device Selection

@ samvednaHMC: Reserved Storage Dewvice Pool Management - Mo. .. g@

!-—'__ii https:ff9. 126, 134, s8/hmcfocontent?taskid =3 38refresh =59 ol |

.
Reserved Storage Device Selectiom — HW-3 [—

To display thhe available reserved storage dewvices in the dewvice lists, wou
must first select filker parameters and then click Refresh. You can list all
awvailable reserved storage dewvices by seleckbing All as the dewvice type, or
WOl Ccan narrow your search by selecting a dewvice type, maximum size, or
minimuom size.

Craewvice Type Al "!rl
] Maximum Size (in GBs) I
| Ll Minimum Size (in GBs) I

Refresh |

Choose from the following list of dewvices., You can choose more thhan one
reserved storage dewvice to be added to the pool. After vou have made
vour selections, select the OK button to assign the selected dewvices to
the pool.

WIOS 1 dewvice list:
dopek. e BT = - Select Action —— | |

Select VIOS -~ Dewvice Mame -~ Dewvice Size (GBs) -~ ggdp;g::l;ncv b
] wio 1 hdiskz 154 .2 Trus |
] wio 1 hdiskz2Z204 1.2 False
] wio 1 hdiskz2Z215 1.2 False
i wio 1 hdiskzas 1.2 True
i wio 1 hdiskz256 1.2 True
1 wio 1 hdiskz=8 1.2 True
1 wio 1 hdiskz21a0 1.2 False
1 wio 1 hdiskz171 1.2 False
1 wio 1 hdiskz182 1.2 False
1 wio 1 hdiskz1932 1.2 False
WIOS 2 dewice list:
== = - = -— Select Action —— [2]
Select VIOS -~ Dewvice Mame -~ Dewvice Size (GBs) -~ ggdundancv -~
pable
—] i D | (Pl Pl o - B o 4~ =l I:]
Dione 9.125.134.58 Y 238 00:00
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Suspend / Resume - RS Device Pool Properties

r = ol
@) localhost: Reserved Storage Device Pool Management - Mozilla Firefox iEh
e —

| 19196148130 | https://9.196.148.130/hmc/content?taskld=3828urefresh=T61 7 |

J Reserved Storage Device Pool Properties - Server-8205-E6B-SN105E53P

Reserved Storage Device VIOS Members

VIOS 1: p7viosd-172
VIOS 2: p7vios3-171

e

Pool Operations:

Pool Operations allow you to make changes to your Reserved Storage Device Pool. Use the 'Edit pool..." action to add and/or remove disks from the Reserved Storage Devices table below. Use the 'Delete pool..." action to
delete the reserved storage device pool from the VIOS(s). Prelimarly steps may need to be completed before this operation is possible

_ Edit pool... || Delete poal... |

Reserved Storage Devices

The table below shows the reserved storage devices and their assigned partitions. Use the 'Modify assignment..." action to assign MANUAL reserved storage device to a partition.

W f 2 ‘ --- Select Action - ¥
. . . .. . . Redundancy . .
Select Device Name ~ VIOS ~ | Assigned Partition | Device Size (GB) ~ Location Code ~ Device Status * Capable ~ Device Selection Type ~
hdisk15 p7viosd-172 U78AA.001.WZSGES]-P1-C6-T1-W201800A0B86E301A-LEG00000000000  Active
C hdiskis p7vios3-171 ' CR-eis200(9) sl U78AA.001.WZSGES)-P1-C4-T1-W201800A0B86E301A-LEG00000000000  Active g sl
hdisk16 p7viosd-172 U78AA.001.WZSGES]-P1-C6-T1-W201800A0B86E301A-LFO00000000000  Active
O hdiski6 p7vigs3-171 AlXdemo-202(8)  10.0 U78AA.001.WZSGES)-P1-C4-T1-W201800A0B86E391A-LFO00000000000  Active e sl
hdisk17 p7viosd-172 U78AA.001.WZSGES)-P1-C6-T1-W201800A0BS6E301A-1 1000000000000 Active
O hdisk17 p7vigs3-171 AlXdemo-201(7)  10.0 U78AA.001.WZSGES)-P1-C4-T1-W201800A0B86E391A-L 1000000000000 Active JE sl
hdisk14 p7viosd-172 U78AA.001.WZSGES)-P1-C6-T1-W201800A0BB6E301A-LDO00000000000  Active
C hdisk1a piviosa-171 | AIXdemo-210(14) —110.0 U78AA.001. WZSG6S)-P1-CA-T1-W201800A0BS6E301A-LD000000000000  Active Lz LIt
__Modify assignment... :[
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Suspend / Resume — Setting a new partition to be suspend capable

User enabled the setting at create partition
= At create partition,
— Checkbox in GUI and optional in parameter in CLI.
— Defaults to NOT suspend capable for no user input.
— No restrictions/changes in create/add profile and modify profile.

= HMC action - At partition activation partition,

— HMC validates for incompatible resource and settings if suspend capable
IS enabled.

— If validation fails =» activation fails.
— User action: Fix the incompatibilities or disable suspend capable setting.
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Suspend / Resume - Creating a Suspend Capable Partition — GUI example

(@ Creste Lpar Wizard : Server-8205-E6B-SN105E53P - Mozilla Firefox h [ESREER T
B —

| 1 9.196.148.130 | https://9.196.148.130/hmc/wcl/T787 e |

Create Lpar Wizard : Server-8205-E6B-SN105E53P
Create Partition

—* Create Partition
Partition Profile

Proc . . .
; : This wizard helps you create a new logical
szing Settings partition and a default profile for it. You can use
Memory the partition properties or profile properties to I
. make changes after you complete this wizard.
Memory Settings
o To create a partition, complete the following
- information:
Virtual Adapters
Logical Host Ethernet Adapters (LHEA)
OptiConnect Settings System name :  Server-8205-E6B-SN105E53P
Partition 1D : |5 |
Tagged I/O

Partition name : |IBMi_\,ri05 |

Optional Settings

Profile Summary
Allow this partition to be suspended.
Allow this partition to be remote restartable.

L] [ Nea> | T | cancel |
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Suspend / Resume — Changing an existing partition to be suspend capable

User enabled the setting on existing partition
= On active partition
— HMC validates for resource and settings restrictions.
— HMC enables the setting only if above validations succeed

" On in-active partition
— HMC enables the suspend capable setting. NO validation

— HMC marks partition as non-bootable. This forces validation at HMC at
the next activation (and prevents auto boot)

18 Power is performance redefined © 2011 IBM Corporation
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Suspend / Resume - Setting Suspend Capability on an existing Partition

t fucticatocd L1

y
@ localhost: Properties - Morzilla Firefox BRI

| #1 9.196.148.130 | https://9.196.148.130/hmc/ contenttaskld=3758refresh=745 ° |

Partition Properties - IBMi-vios
General | Hardware | Virtual Adapters = Settings | Other

Name: i*|[[Br“-"li—'uri|::s
1D t
Environment: IBM i
State: Running
Attention LED: Off

Resource configuration: Configured
0S5 version: IBM i Licensed Internal Code 7.1.0 410 0
Current profile: default

System: 8205-E6B*105E53P

] Allow performance information collection

Allow this partition to be suspended.

| oK || cancel || Help |
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Suspend / Resume — Partition suspension validation (HMC)
HMC high level steps

Explicit HMC user interfaces are available for validation only.
» Validation is also part of actual suspend operation.

* Checks if CEC is suspend capable and partition is active has suspend capable enabled.
* Checks for max number concurrent suspend operations in progress.

* Checks for presence of reserved storage device pool, and at least one active VIOS with Resource
Monitoring and Control (RMC) connection.

* Checks for presence of restricted resources, restricted settings at the partition.

* |f partition already has device, checks the size requirement. If partition doesn’t have device,
checks for availability of suitable device in pool.

* Checks with OS (using RMC) if it is capable of suspend and if it is ready for suspend.
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Suspend / Resume — Partition suspension (HMC)

21

HMC high level steps

* Performs validation (as discussed in previous slide).
* Associates the storage device to the partition (if not already associated).
* |nitiates the suspend process.

* Keeps note of progress (at both PHYP and in HMC) based on PHYP async messages.

= Displays the progress information to the user.
— GUI — progress bar with %complete
— CLI — Total and remaining MB with Issyscfg command
= User has option to stop the suspend operation.
* |f the suspend operation fails, HMC will auto recover from the operation.
* |f HMC auto recover fails, user can initiate recover explicitly.
» After partition is suspended, HMC does cleanup operation.
= After HMC cleanup, the partition power state is changed to Suspended.

Power is performance redefined
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Suspend / Resume — Partition suspension (HMC)

22

Additional details

Progress States (visible in Ul)
» Starting

> Validating

» Saving HMC data

» Saving partition data

» Completing

All HMC data transfer happens via PHYP through VIOS to the storage device using Virtual
Asynchronous Services Interface (VASI) channel.

HMC cleanup activity: This involves removing all the 1-1 virtual server adapters from VIOSes and
updating their last activated profiles.

User initiated cancel of suspend operation is accepted until PHYP completes its work.

Power is performance redefined © 2011 IBM Corporation
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Suspend / Resume — Suspend menu option

P —

| 77 919648130 | https://9.196 148130/ hme/ connects/mainuiFramesetsp
Hardware Management Console ;
nscroot | Help | Logoff
@ Systems Management > Semers > Server-8206.E6B- SN10SES3P
T Welcome woe fog #F e Tasksv | Viewsw
g || Systems Management Select | Name 4D A | Staus A | Processing Unis A | Memory (GB) A | Active Profile A | Environment A | Reference Code é
B servers O E[| ADG1-cta10 16 Hot Activated 01 1.25 defaut Al or Linux (0000000
B senert- i st 0 Bl st 7 NotActivated [ 125 defaut At or Linug 00000000
E Server2-HMA-SN100ED3( -
E Server:E4A-SN10DDF11 O EUAIXdemc-ZM 1 & Running 0.2 2 AN Al or Linux
E ServerdE4A-SNI0DDF21| | [ E[| Aldemo-202 8 Running 02 2 ANS Alor Linux
-§205-E6B-5N105 2
l sne-sms e O Bl angemoznn Ho i 0 205 AXorLinx
E Server-8231-E2B-SN0BTH =
B CustomGroups 0 Bl awrostae 10 Running 02 2 defaul Al or Linux
= 0 E[| AD-hag1b-207 kil Running 02 2 defautt Al or Linux
B System Plans =
0 E[l ADhaTla-208 1? Rumming 02 3 defaut ALK or Linux
B :
22 HNC Management 0 E[l eI 13 Ruming 02 3 defaut Al or Linux
t . .
HCE Service Management [] E[| Di3-152 15 Runming 04 8 defaut Al or Linux
[ i n C P
”gupdm r EU BIfi8 : Not Activated 01 4 defaut Bl i 10000000
[ E[l [BHT 4 Not Activated 01 4 defautt B i 00000000
v (Bl giivios T ‘ B‘ Ruming 01 4 defau Bl 10000000
[ EH [BMfi-vios-L| ~ Change Defaut Profie 18 Running 01 4 LPH Bl i 10000000
] E[l;?r\ce?-ﬂ Operatio Restart 1 04 4 defaul Virtual VO Server
T Bl ey Croumon b StutDown 0 £ defaut Vitual 0 Server
E - Hardware Information }|  Deactivats Atiention LED
0 E[| PviosS-17 . 1 02 4 defautt Virtual V0 Server
- Dynamic Logical Parttionng )|  Schedule Operations
0 E[l TCR-cts2) Serviceabity [d  Suspend Operations Recover 02 € AllS Aor L
Max Page Size: | 500 [ 18 Fitered: 13 Selected 1
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Suspend / Resume — Suspend validation and OS confirmation

@ lecalhost: Hardware Management Console Workplace (WV/R7.7.0.0) - Muzilim — _

0 9.196.148.130 | https://9.196.148.130/hmc/connects/mainuiFrameset.jsp

Hardware Management Console

Suspend
| = Systems Management = Servers = Server-8205.E6B-SN105E53P
B Welcome el e 7| el e BP) (+ Filter Tasks v || Views ¥
= II Systems Management Select | Name ~ 1D -~ | Siatus # | Processing Units o
s ?EEF-‘ETE 7 |El axs1-cts1go 16 Not Activated 0.1
y = ) - i 1
g zc—r\er; ::i z:ggizﬁg [ E[I ANT1-cts18 @) localhost: Suspend - Mozilla Firefox - | 0.1
erver2-MhMA- g :
Bl axdemoz0| [(= 02
E e ED st 1 9.196.148.130 | https://9.196.148.130/hmc/content Mtaskld=3838refresh=76 _
Serverd-E4A-SN10DDF21 1 |Ep axdemozd) 02
E Sewer‘&UE‘EGB‘Sm?E‘E [0 |Bf axdemo-21 Partition Suspend/Resume - IBMi-vios 0.4
Server-8231-E28-3N06TE - Eix . ;J Use this panel to validate the partition for suspend operation and to =
‘T custom Groups I Ax-hastadl| perform suspend operation. :
1] E[] Al¥-ha61b-3 S'g-'stle_m name: Server-§205-E6B-SN105E53P 0.z
ED System Plans a E[I ) _ ﬂ Partition name: IBMi-vios 0z
=] AbchaT1a-2A8 1 supported, a second VIOS can be used to provide a redundant path and :
£2 HMC Management B apcharie-gy higher availability to the device 0.2
: = ERER s T
I service Management 1 E[I Dir63-152 p7vios4-172 0.4
= VIODS2 : -
£ updates 1 |EQeus p7vios3-171 J 0.1
[ E[I — Wait Time(minutes) |5 04
¥ |EQ BMivios™] Dtatevs 1 i I = o1
1 Eﬂ BMi-vios-LP Validate || Suspend || Cancel || Help | 0.1
Bl prvios:-171 0.4
[ 1 E[I p?-.fit:s-ﬁ-ﬁzL & Rnnning 0.4
L Eﬂ pTvios5-173 1 Running 0.2
1 Ef rcr-cts200 8 d  Running 0.2
Max Page Size: [S00 Total: 18 Fitered: 18 Selected: 1
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Suspend / Resume — Suspend status

(@) hmc13: Suspend - Mozilla Firefox -. |

1 T 0.196.148.130 _ https://9.196148.130/hmc/contentftaskld=161 &refresh=229

Status - IBMi-vios "

Suspend status
Action | Status |

Preparing a
Validating a

Saving platform data a

Saving partition data a

Completing a

| Close || Help |
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Suspend / Resume — Partition resumption validation (HMC)

26

HMC high level steps

Explicit HMC user interfaces are available for validation only.
* Validation is also part of actual resume operation.

* User to specify the options if partition’s old (i.e. at suspend time) mpio and vlan bridge settings
have to be reconfigured exactly or reconfigured as much as possible.

* Checks for presence of reserved storage pool, and at least one active VIOS with RMC connection.

* Reads the partition configuration data from the storage device and checks
= Partition compatibility (ex: LMB size, proc compatibility etc)
= |f all the virtual io adapters can be re-configured (VFC, VETH, VSCSI)

= If (proc, mem) type are supported and the quantity of resources for the partitions
can be re-allocated

* |f validation fails, the error information is displayed to the user. User can decide on appropriate
corrective action.

Power is performance redefined © 2011 IBM Corporation
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Suspend / Resume — Partition resumption (HMC)
HMC high level steps

* Performs validation (as shown in previous slide).
* |nitiates the resume process.
= Keeps note of progress (at both PHYP and in HMC) based on PHYP async messages.
= Displays the progress information to the user.
— GUI - progress bar with %complete

— CLI - Total and remaining MB with Issyscfg command
= User has option to cancel the resume operation.
* |f the resume operation fails, HMC will auto recover from the operation.
* |f HMC auto recover fails, user can initiate recover explicitly.
* After partition is resumed, the partition power state is changed to Running.

27 Power is performance redefined © 2011 IBM Corporation
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Suspend / Resume — Partition resumption validation (HMC)
Additional details

— Progress States (visible in Ul)
» Starting
> Reading HMC data
> Validating
> Restoring partition configuration
> Reading partition data
» Completing

— HMC resource allocation activity: This involves allocating the processor, memory resources and re-configuring the
partition’s virtual adapters.

— The VIOS last activated profiles are updated after virtual server adapters are created.
— User initiated cancel of suspend operation is accepted until PHYP completes its work.
— The storage device is released (only if NOT AMS partition) after resume is complete.

28 Power is performance redefined © 2011 IBM Corporation
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Suspend / Resume — Resume menu option

@ localhost: Hardware Management Cansole Warkplace (VIR7.7.0.0) - Mozilla @E‘ﬂ_hj

P ——

| {7119.96.148.130  hitpsy//9.196.148.130/hmc/ connects/mainuiFrameset jsp

Hardware Management Console

@
5 Vielcome

el || Systems Management

B servers
E Server!-MMA-SI100ED6(
E Server2-MMA-SN100EDS(
E Server:-E4A-SN10DDF11
E Serverd-E4A-SN10DDF21
E Server-8205-E68-SN105E
E Server-8231-E28-SN06TH

L Custom Groups

FB System Plans
.E.. HMC Management
H

ét& Service Management

’»J Updates

29

hscroot | Help | Logoff

Systems Management = Servers = Server-$205-E6B-SH105E53P
B B &2 I 2] ) o riter s || Vws |
Select | Name ~ D * | Status ~ | Processing Units * | Memory (GB) ~ | Active Profile ~ | Environment ~ | Reference Code &
O EII,:-\D(H.mﬁD 16 Not Activated 01 1.25 default Al or Linux 00000000
O EHAIXH-CMM 1 Not Activated 0.1 125 defaut AlX or Linux 00000000
O B ascgemoans T& g 02 2418 A or Linix
O Bl avgemoon 8l uning 02 2 45 A or Linix
O Bl sgemozno 14 Ruming 04 2 A5 Al or Linux
O Bl ancnastas 0 Auming 02 2 defaut A or Linix
O Bl ascnastoan il Running 02 2 defaut AIX or Linux
O Bl ancnartams 2 Rumig 02 3 defaut A or Linix
O Bl ascnarios 13 Running 02 3 defaut AR or Linux
O Blosus 5 pumng 04 8 defaut A or Linix
r EHIBML? 5 Not Activated 0.1 4 defaut IBH i 00000000
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Suspend / Resume — Resume validation error example

!

i samvednaHMC: Resume - Mozilla Firefox: IBM Edition - ” | ﬁ

https: /9. 126. 134, 58 /hm ) T35 wd
Validation Errors/Warnings - aix1

{1 All Errors/Warnings O Detailed information O Errors O Warnings
Message

HSCLAZ7EB The processor

and/or memory resources it reguires exceeds the available resources on
the destination managed system. If possible, free up resources from
running partitions on the destination managed system, and try the
operation again.

| Close || Help |

Done 9.126.134.58 |} @1 00:00
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Suspend / Resume — Resume status

TR

i w hmcl3: Resume - Mozilla Firefox E@g

| 1 9.196.148130 | https://9.196.148.130/hmc/content?taskld=173&refresh=586 |

Status - IBMi-vios

Fesume Status

Action | Status |
Preparing
Reading platform data
validating
Restoring partition configuration
Reading partition data
Completing
EE

Close | Help |
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Suspend / Resume — Shutdown of a suspended partition (HMC)
HMC high level steps

» Shutdown of a suspended partition is NOT generally recommended.

» HMC reconfigures all virtual server adapters at shutdown of suspended partition
(hence follows resume flow patrtially).

> This ensures subsequent activation of the partition with last activated profile succeeds.

> A force shutdown option is available if virtual server adapter reconfiguration faces un-
recoverable error.

> If the partition is NOT AMS, the storage device is released from the partition.
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Suspend / Resume — Shutdown of a suspended partition (HMC)

% samvednaHMC: Shut Down - Mozilla Firefox: IBM Edition = || B
hittps: /3. 126, 134. 58/hmc/content?taskld = 178refresh=15 o7

Shut Down Suspended Partitions - aix1

T Choose one of the shutdown options below to power off the selected suspended partitions.

Shutdown Options

=l Normal
The recommended procedure for shutting down a suspended partition is a Resume followed by a Shut Down.
This option restores only the configuration of the virtual I/0 of the suspended partition, then powers off the partition.

O Force
Immediately power off the partition, without restoring the configuration of its virtual 1I/0.
¥ou will not be able to restart the partition without manually restoring the virtual IO configuration.

Selected partitions for shutdown
Partition ID | Partition Name |
3 aixl

| ok || cancel | Help |

Done 9.126.134.58 ) @1 00:00
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Suspend / Resume — Recovery of a failed suspend or resume

34

When can User issue recover:

> Suspend/Resume is taking long time and user ends the operation abruptly.
> User is not able to abort suspend/resume successfully.

> Initiating a Suspend/Resume operation has resulted in an extended error indicating partition’s
hibernation state is not valid.

» User can recover operation using the same HMC or different HMC.

What does HMC recover:

> Determines the last successful step in the operation from progress data. (remember that both
suspend and resume store the operation progress in both HMC and PHYP)

> Based on the last successful step, HMC will try to
> either proceed further to complete the operation
> or rollback the operation.

> If no progress data is available, user to recover with force option. HMC will recover as much as
possible.
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Suspend / Resume — Recovery of a failed suspend or resume

i Frame-2 - Mozilla Firefox: IBM Edition

-||I:Iﬁ

!

https://9. 126. 134. 58/hmc/content?taskld=68refresh=29

)

state.

System Mame
Partition Name
Target Operation

Wait Time(minutes)

Detail Level

| ok || cancel || Help |

HW 4
aixl

|5uspend

[ Force

[5

11

If the suspend or resume operation has failed,the partition may be in
invalid state. Recovery will perform cleanup and bring the partition to valid

Done

9.126.134. 58

rl
=

=

0000
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Suspend / Resume — Configuration Gotcha’s

= Configuration, management and usage for suspend resume is common across both IBM i and AlX, however there is
some information missing in the current online documentation

= All disk units must have the reserve policy set to no_reserve, you will receive the following error when you attempt to
suspend the partition:

HSCLA27C The operation to get the physical device location for adapter U9117.MMB.102709P-V20-C6 on the
virtual I/O server partition VIOS1-Dilling has failed. The partition command is: migmgr -f get_adapter -t vscsi -s
U9117.MMB.102709P-V20-C6 -d 1 The partition standard error is: child process returned error
HSCLA9C1 The partition suspend or resume operation has stopped unexpectedly. If necessary, perform a
suspend or resume recovery operation for the partition.

* When suspending a partition the HMC does not pre-validate storage pool capabilities to ensure that there is enough
space to hold the suspended state information, so the suspend will fail part way through.

* By default the HMC will attempt to provide a second VIOS server to provide a redundant path and higher availability,
you will need to ensure that there is the secondary VIOS server is configured correctly to support the suspension of
your partition if you wish to utilize this capability. Otherwise you will receive a message similar to :

There is no redundant device available in the reserved storage device pool that can be used by this partition. This
partition requires a device with a size of at least 6563 MB. Add a device of at least that size to the reserved
storage device pool, then try the operation again.
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Agenda

What we will talk about today:

1 Suspend / Resume
e

2 What implications are there on
e IBM.i

3 Allowing or preventing a

. SuspendonIBM.i

4 Resuming an IBM I partition

5 Migrating Aix LPAR aware
-
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Suspend / Resume and Power-HA

= Currently Power-HA and Suspend/Resume are independent capabilities and
are unaware of each other, this means:

" On Suspension
— When you suspend a high available partition it will automatically fail over
— If you do not wish for a failover to occur then you must manually disable
High Availability before suspending

= On Resuming
— When you resume a highly available suspend partition then you need to
fail it back over to become the active primary partition
— If you manually disabled the fail over, you must manually re-enable the

partition to ensure that fail over to a standby environment occurs going
forward
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Suspend / Resume and TCP/IP (or APPC) communications

* When you suspend a partition that is configured for communication then you
need to be aware of the following:

= If your systems is instigated a communications process:

— If there is active communication ongoing, at the time of suspension, then
this will be interrupted part way through. Depending on what is ongoing
there may be a business impact

— At resumption, it is likely that the connection with the server will need to be
re-established before inter-communication can begin again. Depending on
the application, it is likely that there may need to be some clean-up
undertaken when communication is reestablished

= |f your system is acting as a server in a communication process:

— If there is active communication ongoing, at the time of suspension, then
this will be interrupted part way through. Depending on what is ongoing
there may be a business impact

— At resumption, it is likely that the connection with the communication
initiator will need to be re-established before inter-communication can
begin again. It is likely that there will be some cleanup activity required
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Suspend / Resume and TCP/IP (or APPC) communications

= Software likely to be impacted:

— MQ: Impact will be dependent on the MQ configuration

— WebSphere Application Server: Application dependent

— Sockets programs: Application dependent

— APPC programs: Application dependent

— FTP: Will require manual cleanup, may also impact automated processes
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Suspend / Resume and Personal Communications 5250 sessions

* Suspending an IBM i partition persists the active 5250 sessions

= What happens when a partition is resumed is dependant on a number of
factors including:

— Whether the 5250 session is terminated whilst the partition is suspended
— Whether the 5250 session have named terminals specified in the profile

= Unsurprisingly the majority of the behavior can be found when you consider
what happens when you lose connectivity due to a network issue

Note: Our investigation was undertaken with IBM Personal Communications as
the terminal emulator, the findings may differ when utilising other manufactires
emulators
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Suspend / Resume and Personal Communications 5250 sessions

= |If you leave a 5250 session active for the duration of the suspension then the
5250 session should automatically reconnect to the job

= During testing we found that the user typically would need to press a key (any
key) for their 5250 session to redisplay their screen

T v e . —

120 session A - (24 x 80] S

=Hfch x

sion B - [24 x 80]

3| File Edit View Communication Actions Window Help
I B 2 BB = % b @e

| 2] Session A

-[24x80]

LE;M

By || 2|8

Vie C

==

|[ Eile Edit View Communication Actions Window Help

Workstation ID: |

i MAIN IBM i Main Menu

Select one of the following:

User tasks

0ffice tasks

General system tasks

Files, libraries, and folders
Programming

Communications

Define or change the system
Problem handling

Display a menu

Information Assistant options
IBM 1 Access tasks

PO OO~NOU B WNRE

e

90. Sign off
Selection or command
===>

5 ; F3=Exit F4=Prompt
=———| F23=Set initial menu
(C) COPYRIGHT IBM CORP.
A

o' [1902 - Session successfully started

F9=Retrieve Fl2=Cancel

1980, 2009.

Disconnect

System:

F105E5

F13=Information Assistant

% e <

@) hmcl3: Resume - Mozilla Firefox

7 9.196.148.130

9196.148130/h

File Edit View Communication Actions Window Help

=

CPU %: 3.4 Elapsed
Type options, press Enter.
2=Change 3=Hold 4=End
8=Work with spooled files
Current
User
QLWISVR
QLWISVR
QWEBADM
Qsys
QSECOFR
QSECOFR
Qsys
QUSER
QSECOFR

Opt Subsystem/Job
ADMIN2
ADMIN3
ADMINA

QINTER
PQADEVOOO2
QPADEVOOO3

QSERVER
QPWFSERVYSD
QPWFSERVYSO

Parameters or command

F5=Refresh
Fll=Display elapsed data

|| B E | ] | &R @@
252 Port: [22

Workstation ID: |
Work with Active Jobs

01/18/12
00:00:32 186

time: Active jobs:

5=Work with 6=Release
13=Disconnect ...

7=Display messad

CPU

a¢

Status
THDW
THDW
THDW
DEQW
DSPUW
RUN
DEQW
SELW
TIMW

Function

JYM-com. ibm. lw
JYM-com. ibm. lw
JYM-com. ibm. lw

Type
BCI
BCI
BCI
SBS
INT
INT
SBS
BCH
PJ

IN

PGM-WDWDEMO2
CMD-WRKACTJOB

-1
-1
.2
-0
-0
-0
-0
-0
-0

F7=Find
Fl12=Cancel

FlO0=Restart statistics
F23=More options F24=More keyg
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Suspend / Resume and Personal Communications 5250 sessions

* If you shutdown a 5250 session during a suspension of a partition, when you
resume the partition what happens on resume is dependant on:

— How you configured your 5250 session in personal communications
— Your system values for system control

QSEVRCYACN - Device /O error action
QDSCJOBITV - Time interval before disconnected job ends
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Suspend / Resume and Personal Communications 5250 sessions

= If your 5250 session definition does not have a Workstation ID defined, when
you resume the partition a new job is started for your session and the original
session will follow the behaviour specified in your system values

Po0 sessiona-axsg 0 e SR o[ o(=0s ] Psicn B - [24 0]

Edit View Communication Actions Window Help

@) hmc13: Resume - Mozilla Firefox

I Be o | o |%| 2P| @@ 1 9.196.148130 9196148130/ it fresh-
[ 3] session A - 24 x 80] —— T [= @ | =0 sessions - [24x80) — - T
File Edit View Communication Actions Window Help File Edit View Communication Actions Window Help
port: [23 Workstation 10: | Disconnect 252 Part: [ Workstation ID: |
MAIN IBM i Main Menu Work with RActive Jobs

System: F105E5 01/18/12
Select one of the following: CPU %: 3.4 Elapsed time: 00:00:32 Active jobs: 186

User tasks Type options, press Enter.

Office tasks 2=Change 3=Hold 4=End S5=Work with 6=Release 7=Display messad

General system tasks 8=Work with spooled files 13=Disconnect ...

Files, libraries, and folders Current

Programming Opt Subsystem/Job User Type CPU

Communications ADMINZ2 QLWISVR BCI

Define or change the system ADMIN3 QLWISVR BCI

Problem handling ADMINAG QWEBADMIN BCI

Display a menu __ QINTER Qsys SBS

Information Assistant options QPADEVOOOB QSECOFR INT

IBM i Access tasks QPADEVDOB2 QSECOFR INT
QPADEV0OOO3 QSECOFR INT

90. Sign off QSERVER Qsys SBS

QPWFSERVSD QUSER BCH

¢

Function Status
JYM-com. ibm. lw THDW
JYM-com. ibm. lw THDW
JYM-com. ibm. lw THDW
DEQW
MNU-MAIN DSPUW
PGM-WDWDEMO2 DSPUW
CMD-WRKACTJOB RUN
DEQW
SELW

POOO~NOUBWNE

R B
COROUDBNER

Selection or command
===3 Parameters or command
===>
F3=Exit F4=Prompt F9=Retrieve Fi12=Cancel Fi13=Information Assistant F3=Exit F5=Refresh F7=Find Fl0=Restart statistics
Bl F23=5et initial menu Fll=Display elapsed data F12=Cancel F23=More options F24=More keyg
(C) COPYRIGHT IBM CORP. 1980, 2009.

4 :
o’ (1802 - Session successfully started ' 1802 - Session successfully started

—
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Suspend / Resume and Personal Communications 5250 sessions

" If your 5250 session definition does not have a Workstation ID defined, when
you resume the partition a new job is started for your session and the original
session will follow the behavior specified in your system values

" For discussion purposes let’'s assume the following:

— QDEVRCVACT is set to *DSCJOB

— QDSCJOBITV is set to 30 (minutes)
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Suspend / Resume and Personal Communications 5250 sessions

* If the 5250 session definition does have a Workstation ID defined and the 5250
session is reconnected after the time limit, then the original job would have
been ended, a new job is started for your session and the original session will
follow the behaviour specified in your system values

R e o) S e R — PR T ——
3|| File Edit View Communication Actions Window Help Viev 5 dor H\r
I_l_l_l_l_l_lJ_l_I_l_lﬁlﬁl ‘.J_IJ_IJ_IJJ_I
=|:|<-......-. o _=W TTE [N
i Eoe Vew (ovenwgregien Schoes  Weeiews  Heip
Byl o B o] Ra|Ba| BB P B O] | | o] % Ba| &EF| &P

I8BM | Main MHenu

Current
Opt  Subsystem/Job User

I 2} COPYRIGHT IBM CORP. 1880, 2009.
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Suspend / Resume and Personal Communications 5250 sessions

" If your 5250 session definition does have a Workstation ID defined, and the
5250 session is connected after the QDSCJOBITV time limit then

— The original job would be ended by the Operating System
— A new job would be started for the 5250 session

* What happens if you have other values specified in the QDEVRCVACT system
value?

— The same thing that would happened when you have a communications
issues with a 5250 session

— Refer to the V7R1 Infocenter for additional information
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Suspend / Resume and Personal Communications 5250 sessions

" |f the 5250 session definition does have a Workstation ID defined and the 5250
session is reconnected within the time limits specified by QDSCJOBITV then
your user would have an option to reconnect to the previous job

\ 3 ——— — -
20 Session A - 24%80] T e W S — o o ] sic B - [24 607

|| File Edit View Communication Actions Window Help ‘_E:“‘ View Communication Actions Window Help

B B fn Bm w b 2 ele | @] 2% B @] %% &t &

i = S ———— —— 1
] Session A - [24 x 80] - e — 51| 0 Session B - [24x.50] " — — e
File Edit View Communication Actions Window Help s Bl Thmn Seoiamsier csiaas Ohes. B
B B 2% @ @ s 2 e B BE o B @ b & &
Host: [9196148.252 Port: [23 Workstation ID: | PQADEV0002 D— 5 Host: [9 252 Port: |23 Workstation ID: | Disconnect
’ Attempt to Recover Interactive Job Work with Active Jobs
: System: F105ES 01/18/712 19
o CPU %: 2.4 Elapsed time: 00:04:30 Active jobs: 185

Previous interactive job was interrupted due to a device error at the
N work station. Type options, press Enter.
2=Change 3=Hold 4=End 5=Work with 6=Release 7=Display messad
Select one of the following: 8=Work with spooled files 13=Disconnect ..
| Current
o 1. Attempt to recover previous interactive job Opt Subsystem/Job User Type CPU
_ ADMIN2 QLWISVR BCI
90. Sign off previous interactive job — ADMIN3 QLWISVR BCI
- ADMINAG QWEBADMIN BCI
QINTER QsYs SBS
QPADEVOOO3 QSECOFR INT
QSERVER QsyYs SBS
QPWFSERVSD QUSER BCH
QPWFSERVSO QSECOFR PJ
QPWFSERVSO QSECOFR PJ

B

Function Status
J¥M-com. ibm. lw THDW
JYM-com. ibm. 1w THDW
JV¥M-com. ibm. Tw THDW
DEQW
CMD-WRKACTJOB RUN
DEQW
SELW
TIMW
TIMW

O00000 R, OR

Parameters or command

Selection ===>
F3=Exit F5=Refresh F7=Find Fl0=Restart statistics
Flil=Display elapsed data Fl2=Cancel F23=More options F24=More keyd

Disconnect

= [1902 -
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T ¥t 1D e L] —
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Suspend / Resume and Personal Communications 5250 sessions

= If your 5250 session definition does have a Workstation ID defined, then what
happens is dependant on your system values and how quickly the 5250
session is restarted in relation to the partition resumption.

= Assuming that your 5250 session is restarted in the time limit, then the 5250
session would reconnect otherwise a new job will be started.
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Suspend / Resume and 5250 applications

* So that's great, but what about if my users are running applications on their
screens?

"= |f you reconnect to a disconnected job then you typically get an escape
message, the behavior is application dependant

e} T— 3
B Session A - [24x 80] - = [ 53 |pssion B - [24x80] T
3l Fite edit view Com tion Actions WindowHelp Edit View Communication Actions Window Help

52 =

! G| | s 2%
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Session or device error occurred in file WDWDEMO2 (C G D F).
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PQADEVOO02 QSECOFR INT
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QSERVER QsYs SBS
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50 Power is performance redefined © 2011 IBM Corporation



IBM Power Systems

Suspend / Resume and IBM i interactive PASE applications

* We have experienced a mixed set of states, on a few occasions we have found
that our PASE program ended abnormally, however for the majority of tests we
have reconnected directly into the QP2TERM environment and our application
is still running

'R7.3.0.2) - Moilla Firefox T

— e T DQS ssion B - [27 x 132]

stems Mznagement = Servers > Server-8205-E6B-SN105E53P
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Suspend / Resume and Open Access

* Open Access is a capability that allows the programmatic emulation of the RPG
File 1/O. As there are many potential ways in which Open Access can be used it
is difficult to say what effect that Suspending and resuming a partition would
have on behavior.

= Two scenarios spring to mind:
— Using Open Access with RPG code being called from a J2E, web facing
PHP or communications program:

Very environment and application specific. If database or printer 1/O is
being manipulated then there most like be a set of clean up required
here

— Using Open Access with RPG code called from a 5250 session

This is most likely database or printer I/O manipulation. This should be
covered in standard procedures used to handle disconnection 5250
sessions

* |deally your Open Access handlers would be Suspend/Resume aware
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Allowing or preventing a Suspend on IBM |

= During a partition suspension, or a standalone partition suspension validation,
from a management console (HMC or SDMC) there is a communication
between the hypervisor and the IBM i partition to ensure that partition is in a
state that it can be suspended

* What does this mean? In a state that can be suspended? What are you on
about...

— All systems at some point will be undertaking some business critical
function that should not, or can not, interrupted at that point in time. If we
were to suspend the partition at this time then there would be a dire set of
business consequences that we wish to avoid at all times.

" The partition suspension validation utilizes a capability on the IBM i partition
that can be programmatically exploited to ensure that the business critical
functionality will be completed in a time window, has been is quiesced or can
block the suspension of the the IBM i partition
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Allowing or preventing a Suspend on IBM i

* This is capability is surfaced on the IBM i by a Work Management exit added

with PTF S142815 called QIBM_QWC_SUSPEND

={] Session D - [24 x 80] |
| -— _— -— — — A
File Edit View Communication Actions Window Help
ESESREILN | %] NP @l
Host: [ ibmi-7vios.axncc.uk.ibm.c Port: |23 Workstation ID: | Disconnect

Work with Registration Information

Type options, press Enter.
5=Display exit point 8=klork with exit programs

Exit

Exit Point
Point Format Registered Text

QIBM_QWC_RESUME RSMSD100 ®*YES Resume system
QIBM_QWC_SUSPEND SSPSO100 xYES Suspend system
QIBM_QWT_JOBNOTIFY NTFYO100 xYES Job MNotification

Command

Fd4=Prompt F89=Retrieve Fl2=Cancel

MU 1r

QIBM_QWC_JOBITPPGM JITPO1O0O ®*YES Job interrupt program exit po
QIBM_QWC_PRERESTRICT PRERO10Q00Q xYES ENDSYS ENDSBS *xALL pre restri
QIBM_QWC_PLRDWNSYS PHRDO100O ®*YES Prepower down system exit poil
QIBM_QWC_PLHRDWNSYS PHWRDOZ20O00O ®*YES Prepower down system exit poi
QIBM_QWC_QOSTGLOWACN STGLO1OO XYES Auxiliary storage lower 1imit

QIEM_QWT_PREATTHPGMS ATTHOD100O ®*YES Preattention program exit poil
QIBM_QWT_SYSREQPGMS SREQO100 ®*YES Presystem request pgm exit po
QIBM_QY¥IV_INVGTRSRWV GTRSO100 ®*YES Inventory gathering services

More. . .

M Smartar Cammearce
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Allowing or preventing a Suspend on IBM |

= At this moment there is no publically available document on how you would
code to this exit point, however we will discuss what we need to think about
when utilising this exit point
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Allowing or preventing a Suspend on IBM |

= Whilst at first glance this seems like a pretty straight forward exit point, there a
several things to be aware of:

— The exit point calls a standalone program
— This program runs in a standalone job

* What are the implications of this?

— The prime implication is that it is responsibility of the exit point
implementer to ensure that the system (or application's that are
suspend/resume aware) are in a state to allow the partition to be
suspended, however as the program runs in it's own job there is a burden
on the exit point developer to have some type of inter process
communication, or interaction, with other jobs and processes on the
system and to respond to back to the operating system in a timely manner

* This could potentially mean retro-fitting the required Suspend/Resume
awareness into existing applications and environments
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* What mechanism are available to an Exit Point developer to do this, here are
some with a discussion to follow:

— Interrupt Job Exit - Invoking a Program in Another Job

— Inter process communications via signals and semaphores
— Inter process communications via queues

— Inter process communications via locks

— Inter process communications via data area/system area

= |deally you would develop capabilities suitable to your organization or
applications
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" Interrupt Job Exit

— This allows you to invoke a program in another job, allowing you therefore
to validate some job specific environment setting such as a QTEMP object
or environment variable

— To use this capability you need to know information about each job on the
system you need to interrogate, this would need to be designed into your
environment

— You would also potentially be stopping a critical piece of functionality whilst
this check occurs, which may be problematic for time sensitive
communications activities
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" Inter-process communications (POIX style semaphores and signals)
— There are many options here

When some critical activity is occurring a semaphore could be create,
the exit program checks for the semaphore and if found blocks the
suspend operation. If no such semaphore exists then the exit
program creates one which indicates that the system is about to be
suspended and no critical activity should occur. On resume another
exit prgram could clear the semaphore

When the exit program starts execution it sends out a signal and waits
for a response (semaphore or other IPC) to indicate whether there is
critical system activity at that time

— Be aware of the implications of user activities
= |deal you would implement this via a set of library functions in service programs

* Downside is awareness of POSIX capabilities on IBM i

60 Power is performance redefined © 2011 IBM Corporation



IBM Power Systems

Allowing or preventing a Suspend on IBM |

Inter-process communications (Queues)

— Same concepts as for the previous example, however using queues and
non destructive reads for the Inter-process communication between the
environment and the exit program

Inter-process communications (Locks)

— Utilizing locking on objects to indicate that critical system activity is
occurring or that a partition is being suspended

Inter process communications via data area/system area

— Utilize a global data area(s) or system area(s) in a common library to
indicate critical system activity or being suspended

These options are better understood by the broader IBM i community
|deally implemented via a set of functions with a service library
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= At any given point a suspended partition can be resumed and it will continue as
if had not been suspended.

* Depending on what was happening on the system at the time of suspension,
there may be a set of cleanup that needs to occur!

" |t is possible to utilizes a capability on the IBM | to programmatically undertake
some cleanup or undertake other activities that may be desiredable
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* This is capability is surfaced on the IBM i by a Work Management exit added

with PTF S142815 called QIBM_QWC_RESUME

={] Session D - [24 x 80] |
| -— _— -— — — A
File Edit View Communication Actions Window Help
ESESREILN | %] NP @l
Host: [ ibmi-7vios.axncc.uk.ibm.c Port: |23 Workstation ID: | Disconnect

Work with Registration Information

Type options, press Enter.
5=Display exit point 8=klork with exit programs

Exit

Exit Point
Point Format Registered Text

QIBM_QWC_RESUME RSMSD100 ®*YES Resume system
QIBM_QWC_SUSPEND SSPSO100 xYES Suspend system
QIBM_QWT_JOBNOTIFY NTFYO100 xYES Job MNotification

Command

Fd4=Prompt F89=Retrieve Fl2=Cancel

MU 1r

QIBM_QWC_JOBITPPGM JITPO1O0O ®*YES Job interrupt program exit po
QIBM_QWC_PRERESTRICT PRERO10Q00Q xYES ENDSYS ENDSBS *xALL pre restri
QIBM_QWC_PLRDWNSYS PHRDO100O ®*YES Prepower down system exit poil
QIBM_QWC_PLHRDWNSYS PHWRDOZ20O00O ®*YES Prepower down system exit poi
QIBM_QWC_QOSTGLOWACN STGLO1OO XYES Auxiliary storage lower 1imit

QIEM_QWT_PREATTHPGMS ATTHOD100O ®*YES Preattention program exit poil
QIBM_QWT_SYSREQPGMS SREQO100 ®*YES Presystem request pgm exit po
QIBM_QY¥IV_INVGTRSRWV GTRSO100 ®*YES Inventory gathering services

More. . .

M Smartar Cammearce

64 Power is performance redefined

© 2011 IBM Corporation



IBM Power Systems

Allowing or preventing a Suspend on IBM |

= At this moment there is no publically available document on how you would
code to this exit point, however we will discuss what we need to think about
when utilising this exit point

65 Power is performance redefined © 2011 IBM Corporation



IBM Power Systems

Resuming a suspended IBM i partition

= Whilst at first glance this seems like a pretty straight forward exit point, there a
several things to be aware of:

— The exit point calls a standalone program
— This program runs in a standalone job

* What are the implications of this?

* The prime implication is that it is responsibility of the exit point implementer to
ensure that the system, or application's that are Suspend/Resume aware, that
the systems is being resumed. However as the program runs in it's own job
there is a burden on the exit point developer to have some type of inter process
communication, or interaction, with other jobs and processes on the system
and to respond to back in a timely manner

* This could potentially mean retro-fitting the required Suspend/Resume
awareness into existing applications and environments
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* What mechanism are available to an Exit Point developer to do this, here are
some with a discussion to follow:

— Interrupt Job Exit - Invoking a Program in Another Job

— Inter process communications via signals and semaphores
— Inter process communications via queues

— Inter process communications via locks

— Inter process communications via data area/system area

= |deally you would develop capabilities suitable to your organisation or
applications
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" Interrupt Job Exit

— This allows you to invoke a program in another job, allowing you therefore
to validate some job specific environment setting such as a QTEMP object
or environment variable

— To use this capability you need to know information about each job on the
system you need to interrogate, this would need to be designed into your
environment

— You would also potentially be stopping a critical piece of functionality whilst
this check occurs, which may be problematic for time sensitive
communications activities
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= Whilst at first glance this seems like a pretty straight forward exit point, there a
several things to be aware of:

— The exit point calls a standalone program
— This program runs in a standalone job

* What are the implications of this?

* The prime implication is that it is responsibility of the exit point implementer to
ensure that the system, or application's that are Suspend/Resume aware, that
the systems is being resumed. However as the program runs in it's own job
there is a burden on the exit point developer to have some type of inter process
communication, or interaction, with other jobs and processes on the system
and to respond to back in a timely manner

* This could potentially mean retro-fitting the required Suspend/Resume
awareness into existing applications and environments
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* What mechanism are available to an Exit Point developer to do this, here are
some with a discussion to follow:

— Interrupt Job Exit - Invoking a Program in Another Job

— Inter process communications via signals and semaphores
— Inter process communications via queues

— Inter process communications via locks

— Inter process communications via data area/system area

= |deally you would develop capabilities suitable to your organisation or
applications
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" Interrupt Job Exit

— This allows you to invoke a program in another job, allowing you therefore
to validate some job specific environment setting such as a QTEMP object
or environment variable

— To use this capability you need to know information about each job on the
system you need to interrogate, this would need to be designed into your
environment

— You would also potentially be stopping a critical piece of functionality whilst
this check occurs, which may be problematic for time sensitive
communications activities
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" Inter-process communications (POIX style semaphores and signals)
— There are many options here

When some critical activity is occurring a semaphore could be create,
the exit program checks for the semaphore and if found blocks the
suspend operation. If no such semaphore exists then the exit
program creates one which indicates that the system is about to be
suspended and no critical activity should occur. On resume another
exit program could clear the semaphore

When the exit program starts execution it sends out a signal and waits
for a response (semaphore or other IPC) to indicate whether there is
critical system activity at that time

— Be aware of the implications of user activities
= |deal you would implement this via a set of library functions in service programs

* Downside is awareness of POSIX capabilities on IBM i
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Inter-process communications (Queues)

— Same concepts as for the previous example, however using queues and
non destructive reads for the Inter-process communication between the
environment and the exit program

Inter-process communications (Locks)

— Utilizing locking on objects to indicate that critical system activity is
occurring or that a partition is being suspended

Inter process communications via data area/system area

— Utilize a global data area(s) or system area(s) in a common library to
indicate critical system activity or being suspended

These options are better understood by the broader IBM i community
|deally implemented via a set of functions with a service library

74 Power Is performance redefined © 2011 IBM Corporation



IBM Power Systems

Agenda

What we will talk about today:

1 Suspend / Resume
e

2 What implications are there on
- 1BMi

3 Allowing or preventing a

. SuspendonIBMi

4 Resuming an IBM I partition
S

S5 Migrating Aix LPAR aware
e

75 Power is performance redefined

© 2011 IBM Corporation



IBM Power Systems

Migrating Aix LPAR aware applications

= AIX uses a different mechanism to inform applications that there is a
Suspend/Resume or Live Partition Mobility activity occurring for a partition

" The AIX kernel sends a SIGRECONFIG signal out to all processes
* The process can then use the dr_reconfig() api to gain insight into what what is
occurring within the partition and can use the same api to veto the activity

Bﬂ Session C - [24 x 80]

File Edit View Communication Actions Window Help

(% &t @@

Port: | 23

Disconnect |

N 150 Opening data connection for t_sigwaitinfo (66466 bytes).
srver-8205-E6B-SN105E53P 226 Transfer complete.

-— - 66466 bytes received in 0.01698 seconds (3824 Kbytesis)
| (2] (~] Filer EM local: t_sigwaitinfo remote: t_sigwaitinfo
ftp> uit
Proces... . ] P q
~ D ~ | Status & Units ~ | Memory (GB) Enwru- Goodbge.
1 -1
9 Running 02 2 ANMS  AIX or} fotgl 122
24 2 AL . druwxr-—xr-—x blightj system
@ hmel3: Suspend - Moxzilla Firefox SRS v - e - blightj staff .
— — — J, “rw-r-——r-—- blightj system H dspsigset.c
71 9.137.62.199 | https://9.137.62199/hmc/content’taskld=488urefresh=98 TrWwor-oro - blightj system : t_sigwaitinfo
Bl chmod 777 t_sigwaitinfo
!l ./ft_sigwaitinfo
Ft_sigwaitinfeo: PID is 7471302
S d stat —S 1
Aﬁf:nn Sals Status 1 ./t _sigwaitinfo: signals blocked
before for...before sigwaitinfobefore sig check..before term check...got si
Preparing D 58 (SIG-58)

validating s si_signo=58, si_code=8 (other), si_value=0

Saving platform data
Saving partition data MB total = 4910 MB remaining = 4676 Percent complete =
Completing

Stop...
Help

——
— T
Max Page Size: |E-UD Total: 14 Fittered: 14 Selected: 1
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Migrating Aix LPAR aware applications

* The IBMi PASE environment has the signal and the api defined within the open
system include files

Z{] Session D - [27 x 137] =] Session D - [27 x 132] [ R ==
File Edit Wiew Communicat, File Edit WView Communication Actions Window Help \‘
By || o] =20 By | o ]

| | o] =R @
Host: | ibmi-Tvios. Host: |I|:l'|1|77—|cs.a|x|'|-:-:.l.||'.||:|'n.-: Port: | 23 \"‘."ork:tationID:l Disconnect I

Column :

int migrate : 1;
int hih 2
d int partition : 1:

d partition e
tion

int lcpu; ngi of targe
int bcpu; i target

uint ph

Flb=Repeat find  F19=Left FZH=Right
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* Running the same AIX LPAR aware application inside the IBMi PASE
QP2TERM environment, we see that the IBMi does not send a SIGRECONFIG
signal to listening AIX DLPAR aware applications.

Server-8205-E6B-SN105E53P

e| [ [eF] (~[Fiter

~ D -~ | Status

J=| By E| oo = | R

“| e ~ | Memory (G8) ~ ~ |E ment
9 Running 02 2 AMS A or Linux
@ hmcl3: Suspend - Mozilla Firefox = =
7 91.37.62.199 | https://9.137.62.199/ hrnc/ content?taskld=51 &irefresh=118

Suspend status
Action
Preparing

Vvalidating

Completing
Stop...
Help

Status

4
4

Saving platform data  In progress
Saving partition data MB total = 4440 MB remainin g = 4229 Percent complete = 4%

20 Session D - 127 x 1321

File Edit View Communical tion  Actions  Window Help

&= &

Port: [23

‘home/BLIGHTT

b -la
total

sigwaitinfo

Fb=Print ieve  F11=Trunce
F17=Top tn F21=CL command entry

21/007

Operations Harchware Informati
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= \WWhat does this mean

= Any application vendor who has an existing IBMi PASE application or is in the
process of porting an application which is DLPAR aware needs to recode their
application(s)
" They need to utilize the existing IBMi OS/400 exit points as described in the
previous section
= Multiple choices on how to achieve this:
Redesign the application to utilize the IBMi exit point
— or
Custom IPC mechanism such as
Have an exit point program that sends out the SIGRECONFIG
signal to the relevant applications (there may be additional work
to have this list of interested applications available to the exit
program)
Provide a dr_reconfig api wrapper that handles the investigatory and
veto process via the external exit program
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