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Motivati on and t oda yrjsu

A A foundation for client virtualization is in order.
A Intel or AMD I/O-virtualization hardware
A Stable PCI pass-through support on Xen

A But we have the doubt whether we can really use desktop

environment on a virtual machine as same as that on a client
PC?

A Is credit scheduler suitable for client virtualization?

Als it suitable for control of pass-through device?
A Does behavior of a domain influence behavior of other domains?

ATodayods topic

A Evaluation of credit scheduler for client virtualization
A Improvement of credit scheduler for client virtualization
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Evaluation environment

A Hardware

A FMV-D5360
A CPU: Intel Core2 Quad Q9450 2.94GHz
A Chipset: 82Q35 GMCH
A Memory: 4GB

A Software

A Xen Hypervisor: 3.3.0 release
A dom0: CentOS 5.2

A Domains on measurement
A Measurement 1(M1): When other VM(except domO and HVM1) is not started, play a video

©
FUJITSU

on HVML1.
A Measurement 2(M2): While a video is played on HVYM1, start HYM2 and HVM3 at the same
time.
configuration
measurement domain : : operation
vcpus | weight pass-through device
M2 M1 DomO0 1 256
HVM1 2 256 | PCI Graphic Board playing a video file
Internal Sound (bitrate: 8Mbps,
Internal USB controller resolution:1280x720)
HVM2 2 256 start this domain
HVM3 2 256 start this domain
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Video 1 FUjiTSU

A Please look at Japanese presentation.
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Video 2 FUjiTSU

A Please look at Japanese presentation.
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Comparison of results about HVYM1 FUJITSU

Pal

A Worst wait time of M2 was longer than M1.
A Maximum difference was about 1000 times.
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A We think that interrupt handling from a device and control to a
device are delayed because of long worst wait time. Hence
many drop frames and tracks are generated!
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credit scheduler FUjiTSU

A Add credit and set priority priority | value | condition

~

A Select next vcpu allocated CPU BOOST |0 If vepu is in UNDER priority when
A Allocaed period is 30ms € vcpu Is waked up

A Subtract credit

UNDER | -1 If v ¢ p erédd is O or more

OVER -2 If v ¢ p erédd is negative value

UNDER \subtract credit Add credit and set priority
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Why wait time is long? FUJITSU

ACredit subtractiagn and _scitedt
behavior in BOOST priority DomainA || Domain B Fi{Domain C
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Sleeping vcpus !

Copyright 2008 FUJITSU LIMITED



15" improvement FUJITSU

A Accurately subtract credit for consumed cpu time.

A Shorten allocated time to the vcpu in BOOST priority.
(experimentally changed to 2 mllllseconds) +100

After 2ms,
set the vcpu

credit I | !
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Result after 15' improvement FUjiTSU

A Worst wait time has decreased below the half.
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A However some drop frames and tracks are still generated. We
need to shorten worst wait time furthermore.
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Why wait time is long as yet? FUJITSU

A Consideration

A On some run queue in UNDER priority

AA case that there are many vcpu in UNDER priority

It is not possible to straighten out this problem as long as priority of vcpu is
UNDER.

A In OVER priority
AA case that a vcpu is executed over weight
Keeping v ¢ p priorgy in BOOST priority during a period is necessary.
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Proposal of introducing boost credit FUJITSU

~ - Even if a vcpu saving boost
A A|WayS BOOST prlorlty credit momentarily uses CPU,
boost credit _ _ Add credit priority of the vcpu is BOOST as
500 while boost credit has : long as boost ¢redit is positive.
400 sleep| 1 or more, the v ¢ p u %keepl \
priority is BOOST SleepJ

300 |
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200 I —— | sleep]
100 } ! } —
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B
Lo
1
I T N B
B
Lo
Priority o) - ! |_| l - . ! T i i i i i i i >
andrun-queye | | | | | | Wakeuplakeup wakewp) | 11
BOOST |O'mimimimi 1 o 1410\ g oo ImiEor
S R A R A A A A = A R
UNDER L B R B
OVER I A A A A A A A
_ D gEpono'E 'oop'm ! goooooon
SleeplngVCpUS! ol IDIDIDI = !D! !D! Ll '.'.'.'.'.'.'.'

Copyright 2008 FUJITSU LIMITED



Video 3 FUjiTSU

A Please look at Japanese presentation.
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Result after 2" improvement FUjiTSU

A Worst wait time was improved until several millisecond.
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A Any drop frames and tracks are not generated!
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Conclusion FUjiTSU

A Looking back on topic
A Clarification of the problems on credit scheduler for client virtualization
A Analysis of the problems and presentation of solution
A Effect of improvement

A Future plan
A We would like to merge our improvement into current credit scheduler.
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Appendix A

A detailed 1% improvement point
A detailed 2" improvement point
A detailed result
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Issues and ways to evaluate FUJITSU

A Situations on measurements

A M1: No problem.
A M2: Started HVYM2 and HVM3 influenced activities of OS on HVM1.
AMany drop frames and tracks were generated.

A Issues to be solved

A On M2, we want to ensure that any drop frames and tracks are not
generated.

A Ways to evaluate
A In order to clear the above issues, we use xenmon tool and analyze

outputs from it.

Aabout xenmon:
It is able to see how credit scheduler schedules domains.
Ex. wait time: time that a vcpu waited execution on a run queue

AEnhancement of xenmon for analysis
AOutput longest time from among waited time per an execution. (called worst wait time)

A Especially focus on worst wait time on HVM1
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Why wait time is long? FUJITSU

A Internal state of credit scheduler on M2

A Thefollowingvc pgsdate was excer pkneddbud-keys m
r o.
active vcpus:
1:[0.0] pri=-1 flags=0 cpu=2 credit=-155 [w=256] (145+300) {a/i=6595/6594 m=75950+0}
2:[2.1] pri=0 flags=0 cpu=3 credit=50 [w=256] (50+150) {a/i=38/37 m=5161+0}
3: [2.0] pri=-2 flags=0 cpu=0 credit=-405 [w=256] (-205+150) {a/i=108/107 m=8022+0}
4:1.0] pri=-1 flags=0 cpu=1 credit=-127 [w=256] (173+150) {a/i=15495/15494 m=46344+0}
5:[1.1] pri=0 flags=0 cpu=3 credit=73 [w=256] (73+150) {a/i=13956/13955 m=43843+0}
6: [3.0] pri=-2 flags=0 cpu=3 credit=-110 [w=256] (-10+150) {a/i=89/88 m=9117+0}
7:[3.1] pri=-2 flags=0 cpu=1 credit=-221 [w=256] (-121+150) {a/i=18/17 m=4869+0}

A Consideration

AA domainds credit i s mdletteraccur at e

A Credit adequately was added to a domain, however credit of a vcpu of the
domain is negative.

A Credit of each vcpu of a domain is not evenness.
A Any vcpu of any domain can be in BOOST priority. (underlined letter)

AA vcpu in BOOST priority is able to use CPU during allocated period(30
milliseconds) continuously.
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1%t improvement FUJITSU

A Credit adequately is added to a domain, however credit of a
vcpu of the domain is negative.

A Accurately add and subtract credit.

A Credit of each vcpu of a domain is not evenness.
A Level credits of each vcpu of a domain.

A A vcpu in BOOST priority is able to use CPU during allocated
period(30 milliseconds) continuously.

A Shorten allocated time to the vcpu in BOOST priority. (experimentally
changed to 2 milliseconds)
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2"Y improvement FUJITSU

A By the following considerations of previous page, we introduce boost credit.
A 1t is not possible to straighten out this problem as long as priority of vcpu is UNDER.
A Keeping v ¢ p pribrity in BOOST priority during a period is necessary.

A What is boost credit?

A When boost credit is 1 or more, priority of the vcpu is set to BOOST.

A Boost credit is added and subtracted as well as credit.

A Upper bound value of boost credit can be set to over 300 (corresponding to 30
milliseconds).

A Effectiveness of boost credit

A While boost credit of a vcpu is positive, priority of the vcpu is BOOST and worst wait
time of the vcpu will be a few times of allocated time(2 milliseconds) in BOOST
priority.

A Even if a vcpu saving boost credit momentarily uses CPU, priority of the vcpu is
BOOST as long as boost credit is positive.

A Setting for evaluation
A Set upper bound value to 100 milliseconds in dom0 and HVML1.
A A share of boost credit is based on weight of the domain.
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1%t improvement FUJITSU

A Improve the precision of credit.

A Accurately subtract credit for consumed cpu time.

Aln csched_schedule(), subtract previous v ¢ p erédg for exchanged credits from
execution time

A When credit of a vcpu is over upper bound value(300), preserve the credit.
A Because of preventing the v ¢ p pribrity from changing to OVER unnecessarily
A Shorten cpu time to 1 credit.

A Currently credit is 300 to 30 milliseconds, but execution frequency to 30
milliseconds is over 300.

A Changed to 1/100 (30000 credits to 30 milliseconds)

A Shorten allocated time to vcpu in BOOST priority.

A Experimentally changed to 2 milliseconds

ABecause a vcpu on a run queue has to wait on during other v ¢ p @x@aution in
BOOST priority

A Balance credits of each vcpu of a domain.

A Level credits of each vcpu of a domain, then do acct.
A Priority of every vcpus of a domain becomes the same.
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2"Y improvement FUJITSU

A Always BOOST priority
A Introduce new credit that the vcpu can be executed in BOOST priority
necessarily. (called boost credit)
AWhen credit of the vcpu is over upper bound value, excess is added to boost credit
of the vcpu.
AWhen boost credit is 1 or more, priority of the vcpu is set to BOOST.

Aln csched_schedule()
Alf boost credit is not equal to 0, then subtract consumed credits from boost credit.

Alf boost credit is equal to 0, then priority of the vcpu is set to UNDER.

A For abrupt cpu consumption
A Introduce upper bound value of boost credit that can be set. (called boost
limit)
AThe bigger boost limit is set, the longer the vcpu can be executed in BOOST priority
continuously.

A A share of boost credit (alternative to weight)

A Introduce ratio to one CPU that is used for distributing boost credit. (called

boost ratio)
A Boost credit corresponding to boost ratio is distributed in place of credit.

A Because of ratio to one CPU, an influence of other domains is not received.
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Comparison of worst wait time on HVM1 Frujitsu
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CPU utilization (current scheduler)

O
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