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AGENDA
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* Monitoring Requirements

* VVirtual Linux and z/VM
performance considerations

* Don’t forget the hardware

* Integration from hardware —
systems — applications Persistent
historical views

* Enterprise Management
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Introduction
* Products

* Tivoli OMEGAMON XE on z/VM and Linux
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@ IBM Infrastructure Suite
a I

Linux on System z
OMEGAMON XE on z/VM and Linux Tivoli Storage Manager

Performance monitoring of File Level backup and recovery for
z/VM and Linux guest Linux Virtual Machines

N /

/ ZIVM \
Wave for z/VM

Simple, intuitive, graphical z/VM

management tool

_ Backup and Restore Manager
Operations Manager for z/VM for z/VM

Facilitate automated operations, Backup and restore full z/VM
take action based on events environment
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Virtual Linux servers have unique challenges versus running on
physical machines.

* z/VM System Programmers and
Linux Administrators may not be in
the same organization.

 We find that it is easy to over
allocate resources; therefore, our
monitoring examines resource usage
of hardware, hypervisor, as well as
the virtual machine. Real-time and
historical metrics demonstrate peaks
periods as well as average runtimes.

* Cross-platform virtualization
increases these challenges
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OMEGAMON XE on z/VM and Linux agents with ITM example

Warehouse

TEMS Hub

Linux
TEM

Linux
(Guest)

art Age

TEPS DB

“There are 3 types of agents
“There is one z/VM agent per z/VM LPAR
*There are two options for Linux
= Linux smart agent running on
Linux Guest,
= Or, “agentless” option via SNMP

>~

TEMS Data (Built in ope?&&ional DB) \

Linux Linux AlIX Linux
EMA TEM TEMA TEMA
Linux Linux AlXon | Linux on

(Guest) | | (Guest) Power ystem X

Y -
)

N
D
v

2V

Eryp

Highly scalable across the entire Enterprise
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An Integrated Monitoring Approach

* Provides performance monitoring for z/VM and Linux guests

» Executes automated actions in response to defined events or
situations (monitoring without automation is overhead)

* |Integrates and Scales well across Enterprise for central control and
trending:
* Specifically focused on z/VM and Linux guests
* Able to integrate z/VM and Linux into Enterprise Solution
* Data warehousing for trend analysis (interactive and batch)
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Workspaces to Manage z/VM and Linux

z/VM Linux
Processors
SYSTEM Utilization, spinlocks ]
Workload Linux OS

System Information
* CPU aggregation
* Virtual Memory Statistics

e Linux Appldata
e Scaled & total CPU values
LPAR Utilization

PAGING and SPOOLING Utilization Process

Users
DASD Dk U
Minidisk Cache F'IIS : fsage .
Virtual Disks Nl eln OI:matlon
Channels etwor

CCW Translation

REAL STORAGE Utilization

NETWORK Utilization (Hiper Socket and
Virtual Switch)

TCPIP Utilization — Server

TCPIP Utilization — Users

Resource Constraint (Wait states)
System Health
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Have | allocated enough Virtual CPUs to my guest?

* Do not define more virtual CPUs for a Linux guest than are
needed.

* The use of more than one processor requires software locks so
that data or control blocks are not updated by more than one
processor at a time.

* Linux makes use of a global lock, and when that lock is held, if
another processor requires that lock, it spins.

* Set the number of virtual processors based on need and not
simply match the number of real that are available.

 Careful when cloning as some Linux guests require more
Virtual CPUs (ex: Running Websphere, Oracle) than others.
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Aggregate monitoring of Virtual CPUs
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z/NVM Processor Utilization

* Total Processor Utilization This is the processor utilization from the VM
perspective and includes CP, VM System, and Virtual CPU time.

* System Time: This is the processor time used by the VM control program for
system functions that are not directly related to any one virtual machine. This
should be less than 10% of the total.

e CP Processor Time: This is the processor time used by the VM control program in
support of individual virtual machines.

* Virtual Processor Time: (Emulation Time): This is processor time consumed by
the virtual machine and the applications within it.

* Total to Virtual Ratio The ratio of total processor time to virtual processor time is
often used as an indicator of z/VM efficiency or overhead. The closer to 1.0, the
better the z/VM efficiency. RoT: Should explore causes of a ratio over 1.30.
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System Processor Utilization Workspace
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z/\VVM Workload Workspace
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Spin Lock Wait

* Time Spinning on Locks Percent:

* The percentage of time processors spend spinning on
formal spin locks. RoT: Should be less than 10%.

* Increases as number of logical processors increases.

/ 7/ \ AN

4

<\
(= Vo
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Spinlock Workspace
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s my Linux guest sized correctly?

* In general, do not define the Linux virtual machine larger than
you need.

* Excessive virtual machine sizes negatively impact
performance.

* Linux uses any extra storage for caching of data. For shared
resources, this is an impact.

* Reduce the size of the Linux guest until it starts to swap
(use VDISK for swap).

* Monitor swap usage.
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Need breakdown of memory use
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Page/Swap Attributes
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VDISK

e Whatisit?
* FBA (Fixed Block Architecture disk) device emulated in-
memory
* Translation: Very fast “device”.

High performance paging device for Linux on z.
* Memory is allocated by CP from the Dynamic Paging Area

Allocated only when referenced

* Allocating a 10 MB device does NOT instantly consume 10 MB of
pages.
* Pages are allocated when needed.

Not recommended in a storage-constrained z/VM system.
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VDISK Workspace
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Memory Configuration

* Plan on a virtual to real (V:R) memory ratio in the range of 1.5:1 to 3:1.

* z/VM'’s 6.2 and earlier architecture still benefits from expanded storage:
* Serves as high speed cache.
* Increases consistency of response time.
* See http://www.vm.ibm.com/perf/tips/storconf.html for the gory details.

* Rule of Thumb - start with 20-25% of memory configured as expanded:
* The lower the paging rate, the lower the amount of expanded storage required.

* The greater the number of page frames available in central storage above 2GB,
the higher the amount of expanded storage required.

* Some workloads 2-4GB of expanded storage is sufficient, 1GB minimum.
However, more and more Linux systems are running heavy workloads and the 20-
25% rule still applies.

* XSTORE obsolete for z/VM 6.3


http://www.vm.ibm.com/perf/tips/storconf.html

System z New Customer Council

OMEGAMON Memory Configuration
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z/VM’s virtual storage prior to z/VM 6.3 consists of central storage, expanded

storage (XSTORE), and page space.

» When central storage becomes constrained, determining what pages are candidates for
removal 1s known as demand scan. Demand scan’s algorithm selects pages to be moved
to XSTORE until the constraint issue is reconciled. Moving pages from central to
XSTORE is known as a PGOUT operation.

» When XSTORE is constrained the migration operation selects pages to go to DASD
(page space). When a page is needed in central storage and it is found in XSTORE a
PGIN operation brings the page from XSTORE to central storage. When the needed page

is already on DASD, the operation to bring the page in from DASD to central storage is
called a page read operation.

Page Read

v PGIN

ratio

Central XSTORE Page Space
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Block Paging pre z/VM 6.3

To limit the number of 1/O operations, z/VM 6.2
and earlier writes multiple pages to DASD per
1/0 operation. This is called block paging.
z/\VM looks for continuous space to perform its
block paging. Therefore, from an efficiency

perspective, it is recommended to not allow the P
z/\VM space to be more than 50% full. This a 1
increases the likelihood that z/\VM will find

: : : 9 14|56
continuous space in order to perform its block e 51617

paging operation.

O T W
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Planning for z/VM 6.3 Large Memory

* Normal best practices for migrating from an earlier release still apply.

* Change your paging XSTORE into central
* XSTORE provided an aging function. It helped catch reclaim selection "mistakes".
* The new IBR concept and global aging list provide the same function but do so more efficiently in central.

* Plan enough DASD paging space
* The system now pre-writes pages to DASD.
* See z/VM manuals for detail recommendations.

* Plan a robust paging DASD configuration
* Use plenty of paging volumes
* Make the volumes all the same size
* Put only paging space on the volumes you use for paging
* Spread the paging volumes through your logical control units
* Avoid logical control units that you know are hot on application 1/0
* Use plenty of CHPIDS
* Do not use ESCON CHIPIDS (only carry one I/O at a time)
* Do not mix ECKD paging and SCSI paging
* Leave reserved slots in the CP-owned list

27
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Gory details:
http://www.vm.ibm.com/perf/reports/zvm/html/630mem.html
Figure 1. Memory Management Algorithm Visualization
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Paging Subsystem

e z/VMG6.3

* z/VM 6.3 block paging changes eliminates the benefits of 50% page space,
making monitoring even more important.

* No loss of efficiency above 50% page space utilization
* Contiguous storage no longer needed for block paging
Monitoring focused on availability versus performance (avoid ABEND)

Early writing's goal is to keep the bottom 10% of the global aging list
prewritten.

Whether written-on-demand or pre-written, page space is still being used.
From a monitoring perspective, this is all that matters.

Monitor for rapid growth in page space as well as overall size thresholds.

The closer your monitoring threshold is to 100%, the more automation is
necessary to avoid an ABEND (how quickly page space can be added).

e Calculation guidelines are located in the CP Planning and Administration Manual.
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OMEGAMON CP Owned Devices — Paging Subsystem
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z/VVM Page Attributes
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Changed Behavior: Eligible List

If the z/VM scheduler is holding back users because of storage constraints, we will see nonzero lengths for the
eligible lists.

One of the factors to the creation of an eligible list is the concept of “loading users”
* Governed by SET SRM LDUBUF

* Avirtual machine is characterized as a “loading user” if its count of page faults in a dispatch slice
exceeds a threshold

* SET SRM LDUBUF attempts to keep the system from over-committing paging devices to the point of
thrashing

Changes in z/VM 6.3 paging algorithms can affect the number of virtual machines that are marked as
“loading” users and therefore cause eligible lists to be formed where they had not formed prior to z/VM 6.3

* Definition of page fault slightly different
* Rate at which system can page fault has increased

Recommend monitoring for eligible lists and adjusting the following as appropriate
* SET QUICKDSP
* SET SRM LDUBUF

IBM is investigating improvements to avoid the unnecessary eligible list formation.
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Monitor for formation of eligible lists

1 1
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Graphical representation of eligible lists
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All Versions Paging I/O

Paging to DASD will perform better when more than one paging
I/0 can occur simultaneously, preventing contention between
paging operations. Using multiple paging volumes allows for
multiple paging 1/O’s to occur simultaneously. Use the same size
volumes, otherwise, smaller volumes will fill up and no longer be
candidates for paging 1/0. As the number of smaller paging
volumes fill, it is less likely that multiple page 1/0O’s can occur
simultaneously.

—

Less I/O’s

More I/O’s
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Plan a robust paging DASD configuration

Use plenty of paging volumes
« Make the volumes all the same size
« Put only paging space on the volumes you use for paging
» Spread the paging volumes through your logical control units
» Avoid logical control units that you know are hot on application 1/0O
* Use plenty of CHPIDS
* Do not use ESCON CHIPIDS (only carry one I/O at a time)
» Do not mix ECKD paging and SCSI paging
» Leave reserved slots in the CP-owned list

Multiple Sizes Mixed Utilization
09/0314 112117 | ZVWMVER30 | ROSPA | ZVMPGY | 6BOS PAGIMNG 3338 84240 | 3390-9 3338 a6 1| 516600
09/0314 11:2117 | ZVWMVEBR30 | ROSPA | ZVMPGZ | 6BOG PAGIMNG 3338 84240 | 3390-9 3338 a6 1| 516600
09/0314 11:2117 | ZVWMVER30 | RDSPA | ZVMPG3 | 6BOT PAGING 3338 84240 | 3390-9 3338 a6 1| 516600
09/0314 1122117 | ZVWMVER30 | ROSPA | PGEBOA | BBOA PAGING 10017 | 10093800 | 3390-9 10016 44 0| 793260
09/03M14 112117 | ZVMVER3D | ROSPA | 2VMPGE | 6BOB PAGING 3339 84240 | 3390-9 3338 86 0| 5167380
09/03/14 1122117 | ZVMVER30 | ROSFA | ZVMPGE | GBOC PAGING 3339 84240 | 3390-9 3338 a6 0| 516730
09/0314 112117 | ZVWMVER30 | RDSPA | ZVMPG4 | 6B10 PAGIMNG 3339 84240 | 3390-9 3338 a6 0| 516730
09/0314 1122117 | ZVWMVER30 | ROSPA | ZVMPGTY | BCO02 PAGING 10017 | 1785060 | 3390-9 10016 1 ] 18000
09/0314 112117 | ZVMVER30 | ROSPA | MOIPO1 | BD0A PAGING 10016 | 1009620 | 3390-9 10016 44 1| 793260




System z New Customer Council

Minidisk Cache

* z/VM minidisk cache is a write-through cache:
* Improves read |I/O performance.
* Butit’s not free.

* Not recommended for:
* Memory constrained systems.
* Linux swap file disks.
* Flashcopy targets (see next chart)

e Default system settings are less than optimal.

 Recommended settings:
* Eliminate MDC in expanded storage.
« SET MDC XSTORE OM OM
e Limit MDC in central storage — 10% is a good starting point.
* SET MDC STORE OM 256M

* Monitor with product like OMEGAMON XE and/or the Q MDC
command.
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MDC and FlashCopy Interaction

* FlashCopy requests require z/VM to flush MDC for the
entire minidisk.

 MDC Flush processing is very expensive even when
there is no data in MDC to flush
* System Time becomes very high.
* 7/0S DFSMS and other utilities can make extensive use
of FlashCopy for functions such as defragmentation
* Mitigations
* Turn off MDC for minidisks that are FlashCopy
targets



System z New Customer Council

OMEGAMON MDISK Cache Allocations
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OMEGAMON MDISK Cache Allocations —p. 2
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Direct Access Storage Devices (DASD)

* Avg Pending Time for DASD
» Average pending time for real DASD |/Os. RoT: Should be
less than 1 millisecond.
* |tems worth keeping an eye on:
* Number of I/O’s per Second, Percent Busy

* Avg Service Time Average service time for real DASD devices
(sum of the pending, connect, and disconnect times).

* DASD 1/0 Rate Rate of traditional real I/Os per second to
real DASD devices. Worth monitoring.
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DASD 1I/O Workspace
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System Dump & Spool Space

*  Dump Space
* Ensure there is sufficient dump space defined to the system.
* Dump space requirements vary according to memory usage.
 Q DUMP - identifies allocated dump space.
* Calculation guidelines are located in CP Planning and Administration Manual.

* Spool Space
* Various uses:
* User printer, punch, reader files (console logs)
* DCSS, NSS
* System files
* Page space overflow
* Spool Management:
* Monitor with OMEGAMON, Operations Manager, Q ALLOC SPOOL cmd
* SFPURGER utility:
* Rule based tool to clean up spool space.
* Included in the no charge CMS Utilities Feature (CUF).
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VMDUMP Processing Concern

e VMDUMP is a very helpful command for problem
determination.

* Some weaknesses:

* Does not scale well, can take up to 40 minutes per GB.
* |tis not interruptible

* APAR VM64548 is open to address this.

* Linux provides a disk dump utility which is much faster relative
to VMDUMP.

* |tis disruptive
* Does not include segments outside the normal virtual machine.

* See http://www.vm.ibm.com/perf/tips/vmdump.html

e If you increase central, make sure you also increase dump
space
* More guidance available on www.vm.ibm.com/techinfo/
* Download updated "Allocating Space for CP Hard ABEND Dumps"



http://www.vm.ibm.com/perf/tips/vmdump.html
http://www.vm.ibm.com/techinfo/
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System Dump & Spool Space
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Tips—Overall Health of Your System
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Resource Constraint Analysis (Waits)
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Do not ignore the hardware!

* Just because Linux resources are virtual, do not ignore
the hardware!
* Hardware is another potential layer of shared resources.

* LPAR weight, CPU sharing, LPAR load, and other attributes
need to be monitored for overall system performance.

* The measurement should include the entire CEC and not
just the LPAR hosting z/VM.
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Processors

* Logical Processors

* LPAR recommendation — no greater than a 4:1
logical to real ratio.

*z/NNM 5.1 - z/VM 5.2 support up to 24
processors.

e z/VM 5.3 - z/VM 6.x support up to 32
processors.
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LPAR Utilization Workspace
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Processor by LPAR name workspace

= Processor by LPAR Mame - hasle330.wsclab_ washington.ibm.com - Mike Sine

*ADMIN MODE*

File Edit Wiew Help
e i s 1BME$ d FE @O0 & d g 3 & e &5 L) @ 7 B S B @ =
#55 Hawigator = mH Lull LrAR weight < 2 @ B 0O % |[all LPARLoad s 2 0B O =
O @ Wi | Physical M e &) E{‘B E‘B
[E5 Enterprise |
Linwie Systems BLraR Load
UM< Systerns Clzrht CPU Load
5] Windows Systems a8 Blicgical CPU Laad LPAR
B =/05 Spstems ¥ Suzpend
=1-[Bg] ="M Swstems az .
=Gl hast3gwvL 8 B Time
=S 2/M Linus Spstems ] 28 040
ky Channel | o z
y CF Owned D evices(Faging S pooling) a4 &
v} g 20
&
etwork ® a4 B 18
y Feal Storage
1z
g Sustemn
w TCPIF = B =
g ww'orkload
a
-
O @ m @ @ m  m m  m o om ] 0.aa
o o o o o =] o =] o =] o =] m -
$ % 3 % % % % % 3 3 3 3 - 0.00
ﬁ FPhysical = = m = = - e I= .
latll LPAR Processor Busy < 2 M B8 0O = ES LPAR Processor Uitilization e I:II:II:I
- Time Systam LPar | LPar | SPAR | par | Lpar | LPaR | LPAR | Processar | Processer| LPaR SESPSE 0.00
ClLran ootand P eroent D Mumber| Mame = Capped | Weight| wait | Load Type Mumber | cPLU Tt .00
021209 14:12:37 | 2VMYSR2Z0 1|BOSPA [ele] 10.00 (1) 2.29 | CP o 4 0.
0212009 14:12:37 | ZMVYSRZ0 1| BOSPA [Sls] 10.00 (le] 2.29 | CP 1 4 0.9 I:II:II:I
021209 14:12:37 | 2VMYSR2Z0 1|BOSPA [ele] 10.00 (1) 2.29 | CP 2 4 0.9 |:| |:||:|
021 2/0914:12:37 | Z¥MVYSRZ0 1|BOSPA [Sls] 10.00 [§le] 2.29 | CP 3 4 0.3 :
021209 14:12:37 | 2VMYSR2Z0 2| BOSFB [ele] 10.00 (1) 0.0o| CP o 1 o I:I I:II:I
020209 14:12:37 | ZVMVYSRZ0 3 |BOSPC [S=] 10.00 [{[e] 0.50 CP [u] 10 0. .
021209 14:12:37 | 2VMYSR20 3 |BOSFC [ele] 10.00 (i) 0.50 CP 1 10 o |:||:||:|
020209 14:12:37 | ZVMVYSRZ0 3 |BOSPC [S=] 10.00 [{[e] 0.50 CP 2 10 [u]
02/12/09 14:12:37 | Z¥MYERZ0 3 [BOSPC MO 10,00 |[MO 0.50 | CP 3 10 i 0.an
020209 14:12:37 | ZVMVYSRZ0 3 |BOSPC [S=] 10.00 [{[e] 0.50 CP 4 10 [u]
H 0271 2/09 14:12:37 | Z¥MYER20 3 |[BOSPC MO 10,00 |[MO 0.50 | CP 5 10 i 0.0o0
e 020209 14:12:37 | ZVMVYSRZ0 3 |BOSPC [S=] 10.00 [{[e] 0.50 CP ] 10 [u]
& 021 2/09 14:12:37 | Z¥MYSRZ20 3 |[BOSPC MO 10,00 |[MO 0.50 | CP 7 10 i Q.oo
020209 14:12:37 | ZVMVYSRZ0 3 |BOSPC [S=] 10.00 [{[e] 0.50 CP a 10 0.
021209 14:12:37 | ZWMVYSR20 3 |BOSFPC [Sls] 10.00 (1] 050 CP =] 10 a I:II:II:I
020209 14:12:37 | Z¥MYSRZ0 4 | BOSFD [Sle] 0.00 MO 0.00 | Special [u] a [u] I.-_I I:II:I
021209 14:12:37 | ZWMVYSR20 5 | BOSFPE [Sls] 10.00 (1] n.oo| CP a 4 a '
022509 14:12:37 | 2¥MYSR2Z0 5 | BOSPE [Sle] 10.00 (1] 0.00 | CP 1 4 0.00 000 | A
021209 14:12:37 | ZWMVYSR20 5 | BOSFPE [Sls] 10.00 (1] n.oo| CP 2 4 0.00 0.00 | A
02012509 14:12:37 | Z¥MYSRZ0 5 | BOSFE [ele] 10.00 (1] 0.00 | CP S 4 0.00 0.00 | &
021209 14:12:37 | ZWMVYSR20 6 | BOSPF [Sls] 10.00 (1] 0.o0 | CP a 2 0.00 0102~
Kl | 3

|| O Hub Time: Thu, 0241262008 02:13 PM

” & server Available

” Processor by LPAR Mame - hasle330wsclabwashington

[ibrm.com - Mike Sine

FADMIN MODE*
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CPC workspace

CPC - 2¥MCYT04 - SYSADMIN *ADMIN MODE* =] B3
Eile Edit View Help
c@- .- |UH BE@ASD8DE QLAMOHUIOENE?WELDH B
| Havigator .o Scaled Overall LPAR Busy Percent # 2 M B O x | loProcessor Busy by Count of Processors e 110 = B o R
view: |Physical (5] 3
[+ L Tinwe-keag vl - . =
= £ La01500:vL |Oscaled LPAR Busy Percent O Available CPU Capacity
= [ 2 Linux Systems | M Scaled LPAR Overhead Peroent] v
] channel
L) CP Owned Devices
) pasD »
LI[PaR e
] Netwark z
) Real Storage 3 (=]
) system § ;
L Tepip -
] workload F
= G vmind 1:vL
B 1] zivM Linux
Channel = % =] B S = ] % =]
3 3
o Physical | Processor Type Processor Type
—— 3 x
@?tmssw Utilization by CPC and Processor Type o 80 x
: Overhead Scaled Overhead :
Total | Dedicated LPAR Overall Scaled Scaled LPAR Scaled Overall | Availahle
Time Ereleleal AR P"’T“;se“' plumber o7 | LpaR | Processor| (AR BUSY oyemeqq | NOUCHAINE || pap Busy | LPAR Busy| Overmead | OLCNAME! | CipapEusy | cPU Sveleln
b Weight| Count Percent BEreant Percent Percent Percent Barcont percent Capacity
07/27/1208:4512 | GDLEST3 |EST3 |CP 42 210 12 1184 105 225 1514 28 2 5 36 2686 | LX01500.endicott.ibm.com:VL
07/2711208:45:12 | GDLEST3 |EST3 |zAAP 2 30 0 0 0 1] 0 0 0 0 0 200 | LXI01500.endicottibm.com:VL
07/27/1208:45112 | GDLEST3 |EST3 |IFL 16 175 0 391 118 358 867 24 7 22 54 733 | LXI01500.endicottibm.com:VL
07/27/1208:45:112 | GDLEST3 |EST3 |ICF 1 50 0 1) 1) 27 27 1) 1] 27 27 73 | LXI01500.endicottibm.comvL
07/27/1208:4512 | GDLEST3 |EST3 |zlP 3 50 0 0 0 1 1 0 1] 0 0 299 | LXI01500.endicottibm.com:VL
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History On-Demand with
Persistent Historical Views

This makes it easier to see anomalies, or match
spikes. Capturing performance data as a base
line is a must:

e General history data — business as usual.

* Detailed raw monitor data prior to and following
any major changes.

* Ability to review attributes of a past incident
through the enterprise view!

 On-Demand through the Portal or Batch
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On-Demand: Persistent Historical Views

B} System Information (Superseded) - hasle330.wsclab.washington.ibm.com - Mike Sine  *ADMIN MODE~
File Edit View Help

“@--|FE EBRe AR 002 4 ¢ =2 ONEEeEEEEYPTEE.=S | @
[ull Paging Rates £ 2 B
=
110
100
a0
20
70
&0
50
a0
20
z0
10
o el i o i ol ol o o o ol ol dd ol ol d ol Aol od ol o odd oo oA dd o odd ol ododod ool odd ol odd ool ol od ol ool od s A odddoddodd.dddd.d
02/15/08 21:00:00  02/6/00 230000  02/160801:00:00 024609030000 02609050000 024600 07:00:00  02/16/08 090000 024600 11,0000 02608 13:00:00  02(16/08 150000  02/16/08 17:00:00
CJrages paged in persec
Mrages paged out perses
Orages swapped in
Erages Swapped in persec
@& Mon, 02/09/2009 05:45 PM - Mon, 02/16/2009 06:30 PM

Historical Navigation Mode: Man, 02/09/2008 05:45 PM- Man, 02/1 (2009 06:30 PM || (™ Hub Tirme: Mon, 0271 62009 ns-“. Setvet Available || Systern Information (Superseded) - hasle330 wsclab washington ibrm cam - Mike Sine  *ADMIN MODE*
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Persistent Historical Vi

On-Demand
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02118409 12:30:00

(R 021809 12:00:00

—
T OZ18/08 17:30:00
e

—
— 0218409 17.00:00

—
PO 021500 16:30:00
..I
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—
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o - DAY 08 30:00
L)
EE= i I (216409 05:00:00
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TEIL S 218000 07 3000
[
oo ® H

P} ’

EEs S QA9 07 00:00
Z T Lo b
OoEEd PO 021600 06:30:00

{ 0218409 06:00:00

—
TR (26409 05 30:00
S —

Ll 0218409 05.00:00
0Z2/18/09 04:30:00
0218409 04:00:00
0Z2/18/09 03:30:00
0218409 02:00:00
- 02/16:08 02:30:00

0218409 02:00:00

—
—
e —
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S 021808 01:00:00
_—
T 02/16/09 00:30.00

; 02/16/08 00:00:00
PRI 0215009 23:30.00

|
L 021500 2300:00

— 02/15/00 22:20:00

BhteFDNE 0024 ¢ EONESaEEEEY"® rEE. =& |

—
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—
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File

” Real Storage - hasle330.wsclab washington.ibrm.com - Mike Sine *ADMIN MODE™

|| (™ Hub Tire: Mon, 0206 BZ009 0819 F'h“. Server Available

|H|StDr|caI Mavigation Mode: Man, D2/09520049 05:45 PM - Maon, 027162009 06:30 P

@ Mon, 02/03/2009 05:45 PM - Mon, 02/16/2003 06:30 PM
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Max and Avg CPU example:

1)
o
[
m s 3 ‘(,‘ . R 2 _/'/.\.\ - l
e \ /'\ f,.-l’ ‘I"‘-“ g E. //l," B
T LR L Y nnn-nunuunun-l‘:nunu/nnl‘-unnnuu/ nuuununuunui\n-un’/‘unnun"nuu- "“.‘."“i."""./.'",""-:.Tn"ﬂ“.""
/J‘l \.z"’"' “" ‘."‘ '\. ,/l o l/ ('u
m L \ ’// \“ \ "
. | " \ / v \
V< W %.
50 g v \
\
40 o e \
10 i W w
{
WHA62 00700 000703 010705 2010707 000708 2000071 2014713 2000715 20110717 201107409 200107-21 20110723 20110725 201107-27
W0630  AH0700 0110704 20110706 20110708 20010710 20110702 000714 01140716 20040798 201107-200 20110722 200107.24 20010726 20107-28
Legend:

Max_CPU_Percent:
Avg_CPU_Percent:
Mean of the Maximum:
Mean of the Averages:
AVG_Main_Memory_ Util:
AVG_Cache_Used:
AVG_Page_Alloc_Rate:
AVG_Swap_Used:

Maximum CPU for the day as a percent of the number of virtual CPUs

Average CPU for the day as a percent of virtual CPUs

30 day average for Maximum CPU percentages

30 day average for the average CPU percentages

Average main memory utilization for the day as a percent

Average size of memory used to cache buffers in megabytes

Average number of pages obtained from available list In 4 kilobyte pages per second
The percent of swap space used.

B Max_CPU_Percent
% Ave_CPU_Percent
=+ [dean of the Maxim

** Mean of the Averag
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Avg Linux Memory breakdown example:

3,200 B AVG_Memory_Used
: . | - & AVG_Memory_Cached
4.8 s B AvG_Memary_in_Buffers
2400 ANG_Memory_Free
2,000
1,600
1,200
200
400
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Tivoli Common Reporting (TCR)

* TCR reports available on the OPAL website

http://www-18.lotus.com/wps/portal/topal

e What is TCR?

Tivoli Common Reporting.

Consistent approach to viewing and administering
reports.

Cognos based.

Flexible development environment (Eclipse based)
for creating report definitions.

Five templates provided for download.
Taking suggestions for more


http://www-18.lotus.com/wps/portal/

System z New Customer Council

Sample Reports Available

z/VM VM System CPU Utilization

z/VM VM System Paging Utilization

z/VM Linux System CPU Utilization

z/VM VM System CP-Owned Device Utilization
z/VM VM System TCP Server Statistics
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z/VM System CPU Utilization

Repart Period

Start Date
System ID

LPAR Busy

Dec 1, 1988 12:00 AM

Significant Resources 5

100.02
100,00
99.98
99.96
99,94
99.92
99.90
99.88
99.8B6
99.84
99.82
99.80
99.78

fbf‘?ef‘??r‘??f

B o o c:;,. a,, o) o N N N - N N - N - N o}
7
Qs G s s E

Salacted
End Date Wov 30, 2007 13:59 PM
LPAR Nama all
System Il
| — TIVMN
'H TIVIY
| TIVA,
I TPV
| TV
@,’% ", e, R,

5% ,;;, %, Fs 72, T3, O s %2, 2,
”4,"’4, %%%%%%%‘%

LPAR Nama

Hovemnber 30, 2007 2:26:24 PM EST



System z New Customer Council

LPAR Mama LPAR Busy LPAR Load LPAR Suspend LPAR Overhead Date,/ Time
Timne Time

RALNS31 100 4.2 o £ Bov 29, 2007 4:02
BM

RALNE3Z 100 4.2 o B Bow 29, 2007 4:02
PM

RALNSE1 100 4.2 o £ Bov 29, 2007 4:02
M

TIVMVEL 100 2.0% o B Bow 29, 2007 4:02
BM

TIVMVELD 100 2.0% o & Bow 29, 2007 4:02
BM

RALNE31 100 4.2 (i} B Wow 29, 2007 4:08
M

RALNS3Z 100 4.2 o £ Koy 29, 2007 4:08
BM

RALNES1 100 4.2 o B Bow 29, 2007 4:08
M

TIVMVEL 100 2.0% o & Bow 29, 2007 4:08
BM

TIVMVEL0 100 2.0% o & Koy 29, 2007 4:08
PM

RALNE3L 100 4.2 o & Bow 29, 2007 4:22
BM

RALNE3Z 100 4.2 (i} B Mow 29, 2007 4:22
M

RALNSE1 100 4.2 o & Bow 29, 2007 4:22
BM

TIVMVEL 100 2.0% o & Koy 29, 2007 4:22
BM

TIVMVEL0 140 2.0% o & Bow 29, 2007 4:22
M

RALNS31 100 4.2 o & Koy 29, 2007 4:37
BM

RALNES1 140 4.2 o & Row 29, 2007 4:37
PM

TIVMVEL 100 2.0% o & Bow 29, 2007 4:37
BM

TIVMVEL0 100 2.0% o £ Rov 29, 2007 4:37
M

RALNE3Z a8 4.2 o & Bow 29, 2007 4:37
BM

RALNZ3L 100 4.2 i} 5 Wow 29, 2007 4:52
M

RALNE3Z 100 4.2 o & Bow 29, 2007 4:52
BM

TIVMVEL 100 2.0% o £ Woyv 29, 2007 4:52
BM

TIVMVELD 100 2.0% o & Bow 29, 2007 4:52

Novemnber 30, 2007 2:26:51 PM EST

2 14
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AGENDA

* |Introduction

* Monitoring Requirements

* Virtual Linux and z/VM
performance considerations

* Don’t forget the hardware

* Integration from hardware —

systems — applications Persistent
historical views

* Enterprise Management
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Business views across the zEnterprise

= ITM Infrastructure is shown
separate to highlight components,
T however, each of these ITM
Monitoring : TEPS DB components can reside on the

| = OMEGAMON agents can
Warehouse \ monitor z/OS system and
B subsystems, z/VM system and
TEMS Hub TEMS Data (Built in operational DB) LPAR components, and Linux on z.

= ITM agents can monitor Linux on

/'t \\
System z, Linux on System X, and

i | L | = AlX on Power7, and supported
____Syste:m z Host, : imi applications and databases.
H | [ . ITM monitoring of Optimizers

z[TPF
zI'/SE |8

imizer ‘L
\_/

T £t vou i
G-9- OH Em«uam- eo0saq E@HELEUEFIDOUEHEA a ®
EEp— 1 [ sy 7 080~ | s o =
e jﬂ

el

Oltrss b [ T
Brvn oo o

2/0S POWER?

DataPower !
Future Offering

Future Offering

Blade Virtualization Blade Virtualization

D IBM Smart Analytics Op'

[
[
L]

Syste'n z PR/ISM D

z HW Resources D Blade HW Resources

PiT| T

i, D008 1108,

Common Interface across the

- zEnterprise
Private data network (IEDN)

Note: All statements regarding IBM's plans, directions, and intent are subject to change or withdrawal without notice, and represent goals and objectives only.

Support Element zBX
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The future is ensembles and multiple hypervisors

ITU MCoUuUILT

VVILIT UIHTIEU MEDUUlLe

Management Console (HMC)
Management Console (HMC)

-

: | —— RS = ]
I% you

=
Unified Private High Speed - Uniﬁed Private High Speed
Resource Data Network IEDN =) Resource Data Network IEDN
Manager Manager

° -!A e

Tivoli Enterprise Portal (TEP) “I‘ﬁ“?m a6

s

Optimizers

DataPower !
Smart Analyti 658 a8
II;CL; ncouvuliLve

:l CIBjade HW Resources
0 emen O ; zBX |

b " aa L

Management Console (HMC)

Management Console (HMC)

—

Unmed Private High Speed Unified Private High Speed
Resource Data Network IEDN Resource Data Network IEDN
Manager Manager

Manage different Hypervisors as Centralized resource.
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N
S 23 zaeug

Hindi

Traditional Chinese

Cnacunbo (Gracias

< Hhank T oprigads

Arabic

Danke

» German
Grazie z ]/EEI‘ Merci

Italian i )
Simplified Chinese renc

b6oT D) BYBRES CENELE W@Uf’]ﬂ!

Tamil

Japanese Thai



