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VWLdntroduction

VWLC(Variable Workload License Chasyés primarily an invoicing system for IBM z/OS baswdsoftware
consumptionorat @ F2NJ 6 KIRG Ay2dzA ¢z8SHR® K L. aQad alAYyFNI YS
i KS H. Alregodl dvas to increase the attractiveness of the System z platform.

VWLds based on the CPU usage in Mifistead of the CPC full capacity order to do so, IBM creatdtie 4-
hour rolling averageR4HAC WLM computes the average of the 48 lastasures ofnstantaneous MSUMSU
or ACTMS|the real consumption)

To allow more software billing managemetBM alsocreaed the SoftCapping featurdy creatinga resource
fAYAOG YIYSR a®DEFAYSR /LI OAGes

The ruleof SoftCappingis: & 2 K $hgf Rolling 4Hours R4HA becomes superior or equal tthe DC then the
LPAR is cappeéddThismeans that the IMSU consumptionillnot be able to exceedhe DC until theR4HA
becomesinferior to the DCagain This action is performed by PR/SM asdghownby the WLM Capping%
metric.

How does SofCapping work?

The WLM Capping% represents the percentage of time during which the LPAR weeppett during the
interval. For exampldf the SMF/RMF interval is 15 minutes and one LPAR has been cappeidites, the
WLM Capping% corresponding to that interval for this LPAR wilD@.
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Figure 0

The R4HA (SMF70LAC) afe WLM Capping%SMF70NSWare written but rot computed by RMF or CMF.
WLMis the toolwhich computeghe R4HA &he WLM Capping%so itis WLM(and nd RMFor CMB which
asks PR/SM to cap uncap d.PAR

Note: When a system IPLlthe 4 hour rolling average is calculated over too short of a time period. This can
cause the system to be capped during. [Phis is describeoly IBM via an APAR:

http://www -01.ibm.com/support/docview.wss?uid=isg10W55509
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How isMSU usage for th&oftware billcalculated?

The SCRTSubCapacityReporing Toolby IBM)O 2 Y LJdzii Sa i K S onGaduanihBoasSspenGP i {
the second day of the month &0:00 to the first dayf the following month24:00. The process buikh MSU
usagechartsortedby hour E.g. here are720hours in one80 daymonth) and by LPARYy inserting in eachell
the average othe RAHA(SMF70LAGYr one houror the average ofhe Defined Capacity (SMF70MS0) one
hour; the retained value will be théowest MSU usage metricThis metric will be retained for each product
running on the LPAR (the SMF rec8fdprovide the product repartition by LPAR).

Figure lis an example involving CPC with 4 LPARghere all z/OS softwarproducts are running o the 4
LPARsand where the SMF interval is 15 minutesThe SCRT will retain ho (left) as consumption peak
without SoftCappingPictured Leftand hourl with SoftCappingRictured Ryht):

Hour/ Hour/
LPAR Hour 1 Hour 2 ... H720 LPAR Hour 1 Hour 2 .. H720
LP1 51/53/52/49 48/53/52/55 . 50/48/4g/45 LP1 51/53/52/49 48/53/52/55 .., S50/48/46/45
Av=51735 Av=52 Av=47,325 DC=50 Av=51325==DC Av=52=DC Av=4T7,25<DC
= 5135 3 52 = 47.25 > 50 = 5o = 47.25
walue retained to value retained to
compute SCRT compute SCRT
LP2 TO/6E/69,/74 T2/6B/69/74 .. TS5/TR/6F/T1 LP2 TO/68/69,/74 72/6B,/69/74 . TS5/T2/ETF/TL
DC=69
= 70.25 = 70.75 = 7125 = 59 = 59 = 59
LP3 B1/B3/B2/79 BO/BA/BASE2 . B2/T9/BO/BL LP32 B1/83/B2/79 B0O/84/84/82 . B2 79/B0/E1
DC=81
=» 5125 2525 = 505 251 251 = 505
LP4 11/13/12/15 11/13/12/11 ., 13/11/13/12 LP4 11/13/12/15 11/13/12/11 ., 13/11/13/12
oC=12
= 12.75 = 11.75 21225 127 = 11.75 =12
Total 215.5 217 ... 211.35 Total 212 211.75 ... 208.75
Figure 1

Alternatively, SCRT wilienerate a similachartfor LP2 and LP8nly, should a software producinly be active
in LP2andLP3.
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What is the bestDefinedCapacityvalueto choose?

The goal igo retain a value allowing/OS softwarecost control withoutsignificantly degradingerformance.
The Capacity Planner needs to analyze the behavior of each LPAR in detail by using SkEIF0ekd2dand
then fix a valudor Defined Capacit{DC), ér example:

L]
» R4H: Average of IMSU in 4 consecutive hours.

» DC: Defined Capacity, billing limit that you don’t want to exceed
... and thatyou can fix at any level you want

» But performance can be affected (capping = IM5U is brought back to the DC) !
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Figure 2

Therefore an optimal balanceneeds to befound, by defining a Defined Capacity that achieves the best
compromisebetweenperformance and cost contto

Soft-Capping Business Case:

We can further exploréhe behavior of theDefined Capacithpy using an exampl€PChasgot4 LPARSROD,
PREPROD, DEV & SYGHCT1s a z9 model 708 with 532 MSWithout SoftCapping, te SCRIEbased orthe
R4HAonly. Theretainedvalueis505MSU

CPC1
@ IMSU @ R4H m SCRT @ Global DC
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Figure 3 CPC1 activity
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We sthall now determine theR4HApeak for each LPARr example:

R4H by LPAR for: CPC1

@ PROD W PREPROD D DEV D SYSTEME

300
275
250
225
200
175
150
125
100
75
50
25

0l —

Peak:300

04NOVD4:00 04-08:00 04-11:15 04-14:30 04-17:45 04-21:00 05.00:15 05-03:30 05-06:45 05-10:00 05-13:15 05-16:30 05-19:45 05-23:00 06-0215 06-05:30 06-08:45 06-12.00 06-15:15  0BNOV21:00

Figure 4

After a detailed analisof SMF records 78 72, we aregoing to retain Defined Capacity valu#295MSUfor
PROD185MSUfor PRPROD145 MSUfor DEV and MSUfor SYSTTheobjective igo implement a modicum
of MSUresource sage and thus financiaiontrol for extraconsumption periods, avoidng performance
problemsby setting each Defined Capacity Limit just betbe/peak ofthe associatedR4HA

Defined Capacity by LPAR for: CPC1
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Figure 5

We willachieve sucltontrol with a Defined Capacity &30 MSU whereas the capacity of CPC1 is 532 MSU.
Thus implementing a pragmatic S@apacity policy, hencéWLX

Stacked Defined Capacity by LPAR for: CPC1
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Figure 6

Page4 of 9



VWLCEvolution: Soft-Capping Group Capacity Limit & AutoSoftCapping

Jacky Hofbauer i zCost Management i jhof@zcostmanagement.com

White Pape
The result aftethe implementation ofSoftCappingshows a gain of 6 MSUReducing fronb05to 499 MSU
while avoidng performance problera
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Figure 7

Group Capacity Limit (GCL) Considerations

LY wnny> L.a AYUNRBRdzZOSR 2yS 20KSNJ FSI (dzNB yoFtheS R
SoftCapping function.

GCL Terminology:

ShareW%: This is the %SHARE calculated from the WEIGHT of the LPAR
ShareW_GCL%: This is the %SHARE calculated from the WEIGHT in the GCL of the LPAR
ShareD%: This is the %SHARE calculated from the DEFINED CAPACITY of the LPAR
Target MSU from Weight: ShareW% translated in MSU

Target MSU from GCL Weight: ShareW_GCL% translated in MSU

[t ent i et B et e

We should now consideihie use of Group Capacity Lirfot the sameCPQonfiguration:

This GCL feature allowtke definition of an aggregatedroup limit for all the LPARs defined within an

associated groupAs the sum of LPARRIHAreaches the GCL, all LPARs IMSU will be capped on their target

MSU from GCWeight

LPARHWE“L TTTTTTTTTTTTTT Werght TsHarEWs: [GeLT T [SHAREWS _'I'_aljg_ei-fﬂgﬂ based | héq limit from |MSU Limit [Number _D_et_’iﬁé-d_ . SHARED%E
1 global Group GCL on Weight GCL Weight from #LP  Jof LP Capacity :
EPROD 600 60,00% | GCLL | 60,00% 294 319 532 ] 300 | 56,39% }
\PREPROD 200 20,00% | GCL1 | 20,00% 93 106 466 7 180 | 33,83% ;
EDEV 180 18,00% | GCL1 | 18,00% 88 96 399 6 150 | 28,20% }
1SYST 20 2,00% CGL1 | 2,00% 10 11 200 3 8 1,50% :
iTotaI 1000 430 532 638 H
\Capacity 532 '
'GCLimit 430 H
Total Weightofecl | 10000 o}
Figure 8

In thisexamplewe plan todefinea GCL of 49PISU a little belowthe initial VWLC
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By referring to thepreviouslyDefined Capacitgettings(300,180,150 & 8)we are consideringhe definition of
a GCLof 490 MSU However this doesnot provide the samgperformanceguarantee during a capping period
for the PROD LPAKth a Defined Capacity d800 MSU with SoftCappinga MSUIimit from Weight of 319
MSUand a target MSU based on weight GCL of a8 MSU The other LPARwithin the GClwill be
impacted by the MSU resource shortagéherefore, 2 A Y ONB | & Sa {(i |IK ST N2 tide (GITINEIIH
increased

In thiscase with a GClimit at 490 MSU, the SCRT wake a base o490 MSU fovVWLC

During the capping period dnbecausetie weight is static antinear, and above all because the weiglas

not originally designedor SoftCapping but for Har€Capping and to guarantee powahen the CPGeaches

its full capacitythe IMSU of all the. PARwill be capped Hence, for examplef there isa loop in one LPAR

can generatea Goup Cappingcondition, so allthe LPAR of the group will be cappedClearly this is not a

desirable scenario for any workload, but of course, a pragmatic and practicable compromise between the SCRT

bif yR ada20AFGSR ¢2NJf2FR LISNF2NXIyOS Ydzzad 06S F2dz/yR;

VWLCEvolutionc AutoSoftCapping from zCost Management

During theprevious two examplesve discoverd that the Defined Capacityasa static limit a certain amount
of MSU is reservetbr each LPARHowever, SofCapping does nallow the transfer of all or asubsetof this

reservedMSUresourcefrom one LPAR to asther; thus MSU resourcsharingis not optimized. Alsothe R4HA
metric isoften higher than itcould be, meaning that the z/OS softwabél generated from tlke SCR1E higher
than it could be IBM SoftCapping & GCL aread solutiors to control the VWLCsoftware bill every month at
the same levelhowever, thiscontrol cancauseperformanceconcerns

AutoSoftCappingASC¥rom zCostManagement bring flexibility and dynamism in Sof€apping byoptimizing
performance anatontrollingthe associated/WLC

HowdoesASC work
1) Flexibility and Dynamism

ASCfulfills as efficiently as possiblehe MSU needs of each LPAR bgynamicallyadjusting each Defined
Capacity valueUnlike|IBM Soft-Cappingand GCL which have a very badgorithm associated with R4HHASC
implements a moresophisticatedand granular approachwhich combined with relevant.PARparameter
settings (E.g. CustoméSU Policy)delivers the lowest SCRill possible per LPAR and thus LPAR Group, while
maintaining the required performance levels. This is the primary objective of ASC architecture.

For an LPARthe DC islefinedhigher but as close as possibletbe major SCRT billing ethos, whdfdR4H\ <
IMSU, the goal is to avoid cappjrg much as possible.
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Figure 9

Thus it follows thatf IMSU < R4At the goal is to decrease s optimizing the associate(SCRbill

ASC Simulation for :CPC1-LPAROO1
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Figure 10

2) VWLQVISU Resourcedatrol

ASCconsiders the MSU requirements for &lPARswhile the sum of theassociatedDefined Capacity (DC)
remains constant

Define Capacity by LPAR with ASC for: CPC1
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Figure 11
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ASCConclusion

Usingthe same configuration d@a & CA 3dzNBE H € ¢ A (i ®PROD{ PREPROY, REVN&)SIESTIsaa

z9 model 708 with 532 MSU

BecauseSCRTithout SoftCappingis sdely based on R4HA onlf@ure 3, a VWLCof 505 MSUapplies the
SCRWith SoftCapping figure 7) shows VWL 499 MSUandthe SCRWith GCL will bat 490 MSU but

with arisk ofperformance constraint.Therefore a maximum 15 MSU (~3%) reduction (505 vs. 490 MSU), but

GAGK GKS Ll2aairoAftAaide 2F LISNF2NXIyOS O2yaidiNXAyGa

With the dynamic sampling associated witfsCand the transfer of unused MSU resource from one LRAR t
another, facilities not possible with IBM S@&@tapping and GCL,\AVLCof 449 MSU without performance

constraintis possible.Thus a 56 MSU (~11%) reduction (505 vs. 449 MSU)

For example, th@ew CPC1 ASC MSU activity profile

Figure 12

Furthermore, he sum otthe DG remains constant with an efficieltad-balancing of MSlesource

Define Capacity by LPAR with ASC for: CPC1
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Figure 13

Additionally,the SCRprofile of ASC optimizinglISUresource usage at 449
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