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Virtual Flash Memory

Measuring new z/OS functions
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Virtual Flash Memory

• R7410FLG, SCM flag; if bit 0 set, 

• R7410CWU, card (SCM) or SAP processor (VFM) time used for 
SCM processing at LPAR level; it is the sum of the average 
utilization per second in percent multiplied by the number of 
seconds of this interval

• R7410CWUC, card (SCM) or SAP processor (VFM) time used for 
SCM processing at CEC level; it is the sum of the average 
utilization per second in percent multiplied by the number of 
seconds of this interval

Measuring new z/OS functions



E

P

V

T

E

C

H

N

O

L

O

G

I

E

S

5GSE UK 2018

CF structure encryption

Measuring new z/OS functions
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CF structure encryption

Measuring new z/OS functions
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CF structure encryption

Measuring new z/OS functions
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CF structure encryption

Measuring new z/OS functions
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CF structure encryption

Measuring new z/OS functions
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CF structure encryption

Measuring new z/OS functions
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Synchronous CF lock duplexing

Measuring new z/OS functions
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CF1 CF2

XES Db2/IRLM

(1)

(2) (2)

(3)

(4) (5)

(6)

1 Lock request
2 Write to CF1 and CF2
3 Communication between CF
4 CF1 completes
5 CF2 completes
6 Response

Synchronous CF lock duplexing

Measuring new z/OS functions
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Asynchronous CF lock duplexing

Measuring new z/OS functions
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Asynchronous CF lock duplexing

Measuring new z/OS functions
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Asynchronous CF lock duplexing

Measuring new z/OS functions
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Asynchronous CF lock duplexing

Measuring new z/OS functions
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Asynchronous CF lock duplexing

CF1 CF2

XES Db2/IRLM

(1)

(2)

(5)

(3)

(4)

1 Lock request
2 Write to CF1
3 CF1 completes
4 Response with seq#
5 Asynch write to CF2
6 Db2/IRLM query seq# at
commit

(6)

Measuring new z/OS functions
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Asynchronous CF lock duplexing

Measuring new z/OS functions
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Asynchronous CF lock duplexing

Measuring new z/OS functions
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• Many CPU cycles are used in z/OS to manage I/Os

zHyperLink Express

User
Appl
PGM

Access
Methods

I/O 
Drivers

SAP Channels
Control 

Unit
Device

z/OS Channel 
Subsystem

I/O
hardware

Measuring new z/OS functions
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zHyperLink Express

Measuring new z/OS functions
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zHyperLink Express

SAN

zHyperLinks

If the synch I/O can’t be 
resolved in cache it falls back 
to the standard asynch I/O

Measuring new z/OS functions
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zHyperLink Express

Measuring new z/OS functions



E

P

V

T

E

C

H

N

O

L

O

G

I

E

S

26GSE UK 2018

zHyperLink Express

http://www-01.ibm.com/support/docview.wss?uid=swg1PI82575

Measuring new z/OS functions

http://www-01.ibm.com/support/docview.wss?uid=swg1PI82575
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zHyperLink Express (good)

Measuring new z/OS functions
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zHyperLink Express (bad)

• SMF74SFTR, elapsed time for unsuccessful synch I/O reads 

• SMF74SFTW, elapsed time for unsuccessful synchronous I/O writes

• SMF74SLBR, number of synchronous I/O read link busy conditions

• SMF74SLBW, number of synchronous I/O write link busy conditions

• SMF74SCMR, number of cache miss conditions for synchronous I/O 
reads

• SMF74SNIS, number of synchronous I/O writes where the write 
data could not be immediately stored

Measuring new z/OS functions
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zHyperLink Express (bad)

• SMF74STOR, number of synchronous I/O read timeout conditions

• SMF74STOW, number of synchronous I/O write timeout conditions

• SMF74SOR, number of synchronous I/O read requests rejected for 
reasons other than link busy, read cache miss or timeout 
conditions

• SMF74SOW, number of synchronous I/O write requests rejected 
for reasons other than link busy, timeout or deferred write 
conditions

Measuring new z/OS functions
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Container Pricing

Measuring new z/OS functions
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Container Pricing

in 
existing z/OS images (LPARs), 

direct

Measuring new z/OS functions
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Container Pricing

IBM-provided solution ID 

Measuring new z/OS functions
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Container Pricing

• Tenant resource groups 

Measuring new z/OS functions
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Container Pricing

Measuring new z/OS functions
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Container Pricing

• CPU resource that is reported for the address spaces and 
independent enclaves that are defined to Container Pricing are 
subtracted by SCRT from the LPAR rolling four-hour average

Measuring new z/OS functions
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Container Pricing - WLM definitions

• Two new logical structures are needed in WLM to identify, 
measure and eventually cap a container: 

Tenant Report Classes

Tenant Resource Groups

• New entries are provided in the WLM application from LEVEL032

WLM and Container Pricing
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Container Pricing - WLM definitions
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• Tenant Resource Groups have to be created in WLM to identify 
the workloads that constitute the co-located container workload

• Before defining the Tenant Resource Group, a 64-character 
solution ID has to be obtained from IBM

• The solution id is the link between the approved qualified 
workload and the SCRT’s evaluation; it will allow SCRT to avoid a 
direct impact of the container activity on other software costs and 
set the right price for the container workload

WLM and Container Pricing

Container Pricing - WLM definitions
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• To define a Tenant Resource Group you have to set:
Tenant Resource Group Name, a mandatory and unique 8 bytes 

name;
Description, an optional description;
Tenant ID, an optional Tenant unique identifier
Tenant Name, an optional Tenant description;
Solution ID, the 64 character Solution ID as provided by IBM; this is 

the anchor point for SCRT to discard containers consumptions when 
calculating the MSU used by the other workloads and the MSU used 
by each container; more than one Tenant Resource Group can be 
associated to the same solution id to compose a unique container;

WLM and Container Pricing

Container Pricing - WLM definitions
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Tenant Resource Group Type, an optional number from 1 to 4 
depending on the limit that has to be applied:

- SU/sec, sysplex scope;
- % LPAR share of general purpose processors, system scope;
- Fraction of general purpose processors, system scope;
- MSU/h, sysplex scope; these are not 4-hour rolling average MSUs;

Maximum Capacity, an optional maximum amount of processor 
capacity that work associated with the tenant resource group type 
chosen;

Include Specialty Processor Consumption, to apply the Maximum 
Capacity to both general purpose and specialty processors; default is 
NO.

WLM and Container Pricing

Container Pricing - WLM definitions
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Container Pricing - WLM definitions
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• The Solution ID field is not mandatory; if you omit to specify it, 
the Tenant Resource Group is accepted; it can be useful to 
estimate possible benefits but a bit “dangerous” if you forget it 
after adopting Container Pricing 

• Of course, this means that SCRT will not be able to manage the 
container consumptions appropriately

• On the other hand, if you specify an incomplete or not valid 
Solution ID you will get the error messages in the next slides

WLM and Container Pricing

Container Pricing - WLM definitions
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Container Pricing - WLM definitions
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Container Pricing - WLM definitions
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Container Pricing - WLM definitions
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• Tenant Report Classes are the basic elements feeding Tenant 
Resource Groups

• They have many characteristics similar to Report Classes

• The major difference is that Tenant Report Classes have to be 
associated to a Tenant Resource Group while in the “traditional” 
WLM definitions only Service Classes (not Report Classes) may be 
associated to a Resource Group

WLM and Container Pricing

Container Pricing - WLM definitions
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• To define a Tenant Report Class you have to set:

Tenant Report Class Name, a mandatory and unique 8 bytes 
name

Description, an optional description

Tenant Resource Group Name, a mandatory Tenant Resource 
Group

WLM and Container Pricing

Container Pricing - WLM definitions
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Container Pricing - WLM definitions
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• The final step is assigning address spaces or enclaves to Tenant 
Report Classes by setting appropriate WLM classification rules

WLM and Container Pricing

Container Pricing - WLM definitions
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Container Pricing - WLM definitions
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Container Pricing - Issues

1. A solution id can be omitted (already discussed)

2. A tenant report class cannot be specified on a classification rule with a 
Reporting Attribute of MOBILE, CATEGORYA, or CATEGORYB

3. A classification rule cannot categorize work into a tenant report class 
and a service class which is associated with a resource group

4. As you add capacity for your tenant resource groups, there is no 
legacy capability to prevent existing workloads from using that new 
capacity

5. ISV acceptance (not discussed here)

WLM and Container Pricing
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2) A tenant report class cannot be specified on a classification rule 
with a Reporting Attribute of MOBILE, CATEGORYA, or CATEGORYB

WLM and Container Pricing

Container Pricing - Issues
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3) A classification rule cannot categorize work into a tenant report 
class and a service class which is associated with a resource group

WLM and Container Pricing

Container Pricing - Issues
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4) As you add capacity for your tenant resource groups, there is no legacy 
capability to prevent existing workloads from using that new capacity

WLM and Container Pricing

 

Container Pricing - Issues
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• In Case 1 the Tenant Resource Group of the container is capped so it 
uses the planned amount of MSUs. If you added this amount to the 
defined and/or group capacity limits the other workloads will be capped 
as usual.

• In Case 2 the Tenant Resource Group of the container is not capped so it 
is using more than the planned amount of MSUs. In this case, even if you 
added this amount to the defined and/or group capacity limits, the 
other workloads will be capped more than usual. Performance issues 
could arise.

• In Case 3 the Tenant Resource Group of the container is capped but it is 
using less then the planned amount of MSUs. In this case, the other 
workloads will be capped less than usual. Software costs for the other 
workloads could increase. 

WLM and Container Pricing

Container Pricing - Issues
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Container Pricing - SMF



E

P

V

T

E

C

H

N

O

L

O

G

I

E

S

57GSE UK 2018 Measuring new z/OS functions

Container Pricing - SMF
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METRIC 8 9 10 11 12 13 14 15 16 17
CEC MSU 2.358,00 2.358,00 2.358,00 2.358,00 2.358,00 2.358,00 2.358,00 2.358,00 2.358,00 2.358,00

IMAGE MSU 695 695 695 695 695 695 695 695 695 695

GROUP MSU 695 695 695 695 695 695 695 695 695 695

DEF MSU 0 0 0 0 0 0 0 0 0 0

MIN ENT 491,1 491,1 491,1 491,1 491,1 491,1 491,1 491,1 491,1 491,1

ROLLING 4*HOUR 338,2 341,2 388,8 410,2 400,3 385,2 351 343,2 359 397,7

MAX ENT 695 695 695 695 695 695 695 695 695 695

% ACT SOFTCAPP 0 0 0 0 0 0 0 0 0 0

% WLM SOFTCAPP 0 0 0 0 0 0 0 0 0 0

GROUP MSU AVA 263,8 251,3 192 168,3 175,8 188 225,5 235,7 223 182

ABS MSU CAPP 0 0 0 0 0 0 0 0 0 0

TRGROUP4 30,9 53,7 72,6 91,6 103,2 91,7 82,7 77,4 64,3 76,5

SYSTEM WLC USAGE - Fri, 06 Oct 2017 - SYS1

Container Pricing - SMF
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Container Pricing - SMF
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Container Pricing - SMF
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SYSTEM RESGROUP TRG 8 9 10 11 12 13 14 15 16 17 ID SOLUTION ID
SYS1 GROUP1 24,2 9,4 13,1 10 13,1 8,9 17 8,9 126,6 131,3

SYS1 GROUP2 10,8 24,1 14 19,8 8,6 4,8 6,7 21,8 29,5 16,7

SYS1 GROUP3 4,6 2,6 4,4 6,6 19,3 3,4 18,6 21,8 5 1,9

SYS1 TRGROUP4 YES 123,4 91,3 75,7 76 169,9 45 39,9 54,7 117,4 94,1 TENANT1

SYS1 NORESGRP 237 223,7 279,6 206,1 194,4 168,6 211,8 223,5 214,4 160,2

TOTAL 400 351,1 386,9 318,5 405,2 230,6 294 330,7 492,8 404,3

SYSTEM RESOURCE GROUP CPU - Fri, 06 Oct 2017 - SYS1 - MSU

Container Pricing - SMF
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Container Pricing User experience
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• Container Pricing is principally not a cost saving subject. IBM's aim
is to offer more capacity for the "same" money you pay usually for 
DevTest ( 3 month measurement, like for CMP ) 

• I think they want to make z/OS more attractive for application
development to get more money in the future when these
applications will run in PROD on z/OS 

• many shops are going to replace z/OS applications with "new and 
more modern?" applications running on the distributed world. We
do as well or plan to do it. We'll see if it's reasonable. 

Measuring new z/OS functions

Container Pricing User comments
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• Disadvantages: 

• check of the OTC License IBM products concerning the Value 
Units ( max. MSU's ). The Container is a Full Box License, 
regardless if you use the agreed max. MSU average or not

• MIPS based vendor product licenses could also be affected

• additional VU's can have a high discount ( up to 95% they said to 
me ) but the higher maintenance charge has no discounts

• you are no longer able to avoid the additional cost for higher
PROD - peaks, predictable or not, by reducing the DevTest -
capacity

Measuring new z/OS functions

Container Pricing User comments



E

P

V

T

E

C

H

N

O

L

O

G

I

E

S

65GSE UK 2018

• Advantages - from my point of view ( and experienced during the 
last 2 month ) 

• no longer regular capping of DevTest-LPAR's necessary for cost
control 

• faster providing of test-environments, faster testing, faster
delivery of application maintenance and new functions into
production 

Measuring new z/OS functions

Container Pricing User comments
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• Advantages - from my point of view ( and experienced during the 
last 2 month ) 

• our DevTest people are really satisfied with this "new behaviour". 
Much easier now to achieve the deadlines for planned application
releases. 

• more time to find, fix and test the fixes of bugs before the next
application release date, better chance to deliver good qualtiy
within the given time 

Measuring new z/OS functions

Container Pricing User comments
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Summary

Measuring new z/OS functions
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Questions?

fabio.ottaviani@epvtech.com

epv.support@epvtech.com

www.epvtech.com

Measuring new z/OS functions

mailto:matteo.bottazzi@epvtech.com
mailto:epv.support@epvtech.com
http://www.epvtech.com/

