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CSS 1/O Priority Queueing

New function on 2064

Allows OS to specify priority value to channel
subsystem for I/O requests

z/OS in goal mode sets priority value based
on goals defined in WLM

Complementary to current goal mode priority
management:
¢ |OS UCB queues
e CSS dequeuing priority
e Channel queuing and dequeuing priority
e Shark control unit
FICON adapter priority support

Function can be enabled/disabled on CEC via
operator control
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I/O Queueing Points

Partition 1

Partition 2

End-to-end I/O Priority
Management on z/OS in
WLM Goal Mode, 2064
and ESS

ucB

L AS

Dev |:| D |:| Dev |:| D |:|
100 100

ucB

@®

Same value used for

(2) Channel Subsystem

UCB and control unit
gueueing

\ @

(3) [cHPiD2

CHPID 1

Queuing Poaints
1.10S UCB Queue
2.In CSS waiting for channel
3. FICON Channel priority queuing
and dequeuing
4.1In Shark control unit

1\ /

Control Unit

O ®

Queueing at the UCB

I/0 Request
UCB 2000

Multiple

Allegiance

Two or more /O operations accessing
the same volume at the same time,
from different operating systems
(when no extent conflict exists)

4

i ESS PAV

I/0 Request
UCB 2000

I/0 Request
UCB 2000

PAV Support
Alias UCBs

I/O Request Sequence
1. Application B
2. Application C
3. Application A

Parallel Access

Volume

Two operations accessing the
same volume at the same time,
from the same operating system

(when no extent conflict exists)
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Inputfoutput configuration data set (IOCDS):
Global input/foutput {170} priority queuing:

Save to profiles | Change running system

0 Channe Logical Farfifion gt/ Outpal (000 Prioniny Queuing

Miriemum
Logical inpurt foutput
Partition Active (170 priority
LZ1 Yes 052
LZ2 Yes 055
LZ3 Yes 0834
LCF1 Yes 0 52
LCF2 Yes BA 3

A

Disabled
Maximum global inputfoutput (W0) pricrity queuing value: 15

Maxirmim
inputfowtput
{10} priority

125
1254
087
Gl
B 541

Save and change | Reset | Cancel

Help

CSS 1/O Priority Queueing

range of priorities assigned

Each LPAR has arange of priorities, assigned on the HMC

CSS I/O Priority Queueing is switched on or off at the CPC level.

Non-z/OS operating systems use the fixed priority assigned on
the HMC. If arange is specified, it will select the lower number

All LPARs within the same LPAR Cluster should have the same
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CSS 1/O Priority Queueing

WLM assigns UCB and CU I/O priority so that:
e System related SCPs are assigned highest priority
e An SCP missing its goal because of I/O delay gets helped

e An SCP competing for the same devices with a more important SCP that is
missing its goal (P1 >1) is the donor

WLM assigns CSS I/O priorities so that:
e System related SCPs are assigned highest priority
e A High Importance SCP missing its goal has next highest

e SCPs meeting goals are managed so that those using fewer 1/O resources
are assigned higher I/O priorities than heavy I/O users

e Discretionary work has the lowest priority
¢ WLM knows the range of priorities specified in HMC and maps to this range

I/O weight is ratio of Connect Time to Elapsed Time

I/O Priorities Compared

CSS Priority | Type of Work
FF System Work
FE Importance 1 and 2 missing goals
FD Importance 3 and 4 missing goals
F9-EC I\_/Ieeting goals - Adjusted by ratio of connect
time to elapsed time
F8 Discretionary
UCB Priority |Type of Work
FF SYSTEM service class
FE SYSSTC service class
F9-FD Managed by WLM Policy Adjustment
F8 Discretionary
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I/O Priorities Compared

«©

CSS Priority | Type of Work
N FF System Work
2 FE Importance 1 and 2 missing goals
FD Importance 3 and 4 missing goals
i Meeting goals - Adjusted by ratio of connect
1 F9-FC time to elapsed time
! F8 Discretionary
Actual ORB value is x'0x'
UCB Priority |Type of Work
FF SYSTEM service class
FE SYSSTC service class
F9-FD Managed by WLM Policy Adjustment
F8 Discretionary
Implementing CSS I/O Priority Queueing

Redhooks

International Technical Support Organization
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Implementation Steps

IBM 2064 running z/OS in 64-bit mode

z/OS must be running in WLM goal mode

'I/O Management' set to YES in WLM poloicy

CSS /O Priority Management enabled in HMC

Valid range of priorities specified in HMC (for each LPAR)
Specify default I/O priority for non-z/OS images

HMC CSS IOPQ Enablement

W Customize Adivation Profiles : FR12

1able power save feature \

¥ Automatic Inputfourpur (IF0) interface reset

—System recovery time

[_ILimit system recovery time \

Tane lmit | 1o HSH secoisls

~Processor running time

Warning: Selecting 'Determined by the user’ risks
suboptimal use of processor resources.

2
2
New optionto |,
enable Channel B
subsystem 1/O B
2

2

2

priority queuing
Master swich for

» Dynamically determined by the system whole 2064 CPC
' Determined by the user
Manning tins |E§£-} 1othwough 188 milliseconds FR12
Do ot end the timesiice I g partiion enters & walt state FR12
=
= General istnrane Ininamin i Options [ CP/SAP {Partitinns
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Enable/Disable dynamically

As well as defining IOPQ in the activation profile, you can also
dynamically enable it or disable it at the CPC level....

Enable Input/Output {1/0) Priority Queuing 7 o [

IOPQ Range for LP

¥4 Customize Adivation Profiles : FR12
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ifs| Change Logical Partition Input/Output {I/0) Priority Queuing
Inputfoutput configuration data set (I0CDS):

Global inputfoutput (I/0) priority queuing:
Maximum global inputfoutput (1/0) priority queuing value: 15

ogical inputfoutput input/output
Partition Active (170) priority (140) priority
TC450 Yes 0524 1224
TCAas1 Yes 05.<] (122<]
Tc4sz Yes 195 2<| 1224
TC4S3 Yes 00[><] 00[2<]
TC454 Yes 00[><] 00/
TCA4S5 Yes 00[2<] 00[3¢]
TCASE Yes 00[2<] 00[2<]
TCAS7 Yes 002 002
TCASS Yes 00[2<] 00|24
TC4S9 Yes 00[2¢] 00[2¢]
TCASA Yes 00[2<] 00[3¢]
TCASB Yes 00[2<] 00[2<]
TCASC Yes 002 002
CF2 00[2<] 00/
—— PP AP PP

=0

-

=l

Save to profileél | Change running system |)Save and change | | Reset | | Cancel | | Help |
~

©

I/O Priority Queueing
Priority Flow

Redhooks
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End-to-end I/O Priority
Management on z/OS in
WLM Goal Mode, 2064
and ESS

Same value used for
UCB and control unit
gueueing

Queuing Points
1.10S UCB Queue
4. In Shark control unit

Queuing Support
1.z/0S

I/O Queueing Controls and Flow

2.In CSS waiting for channe\

3. FICON Channel priority queuing

2.2900 CSS and z900 Channels
3. Storage Control Unit (ESS)

Partition 1 Partition 2
uCB @ uCB @
Dev D D I:l Dev D D I:l
100 100
/ SSCH - ORB SSCH - ORB
CSS Priority @ Channel Subsystem| CSS Priority
csspioy| 3T | OO0 | O3 Preny
Queuing/ Queuing/
De-queuing @ CHPID 1 @ CHPID 2| De-queuing
‘'Starts' , 'Starts'
\ / ccw
_ Define Extent
Contl’0| Un|t Priority Byte
For FICON I/O
- CCW Operations
@ on FICON adapter

Implementing CSS IOPQ

And that's it!
Any (more) guestions

Thank you Frank Kyne for the initial presentation
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