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AGENDA

Introduction by Scott Drummonds
CPU troubleshooting

Memory troubleshooting

Storage troubleshooting

Network troubleshooting
Troubleshooting tools
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INTRODUCTION

Scott Drummonds
Technical Director, vSpecialists , APJ at EMC

The performance space I S massi )
Impossible to keep up with everything that is

happening in this space. With the benefit of close

contact with VMware's performance engineering team

| was barely able to hold the reins on that massive

beast. The secret is not to try and learn every little

thing out there, but to develop a strong handle on
troubleshooting using  esxtop, vCenterr and vscsiStatss.
Everything comes from there.
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The vSphere Client Graph refreshes every 20 seconds
1000 Milliseconds / 20.000 Milliseconds =5 %
34 Milliseconds / 20.000 Milliseconds = 0,17 % <~ no worries J
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CPU TROUBLESHOOTING: 0 CPU READY TIME

—
— ——
‘;Ek esxd-r.ntpro.ocal - KiTTY -

1:58:42am up 39 min, 216 worlds; CPU load average: 1.397,
PCPTJ TSED (%) : 99 93 99 100 AVG: 100
[PCPTJ UTIL(%): 100 99 100 100 AVG: 89
0 us=, 3 =y, 0 id, 97 wa : cs/sec:
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A %RDY figure of 17.97% means that the virtual machine spent
17.97% of its last sample period waiting for available CPU
resources. E s x t adefduls refresh interval is 5 seconds.

The PCPU AVG value in this example is 100%.
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CPU TROUBILESHOOTING: - FLOWCHART

VM CPU Ready Tinre

with spike

[ Host CPU Saturati(%n

%RDY> 10%

2000mSec

No Problem YES
= -
S
’ VES USED> 90%
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CPU TROUBILESHOQOTING: - MAX LIMITED

—

%MLMTD - The max limited time is the percentage of time the VM
world was ready to run but deliberately wasn't scheduled
because that would violate the

%RDY includes %MLMTD
Shares: |NDFIT|E|| ﬂ | 1000 :l

Reservation: J— 0 3: MHz
o

For CPU contention, use " %RDY -
%MLMTDO . @ 99.73 50.02

™ Unimited the high ready time.

Limit: | 300 Mz
[ } So thereds no cont e

V M

% esxd-rntprodocal - KiTTY

10:09:50pm up S5:48, 126 worlds; CPU load average: 0.02, 0.03, 0.02
PCPU USED(%): 89 0.1 0.2 0.1 &avViG: 22

PCPU UTIL(%): 100 100 100 100 AVG: 100

CCPU(%) = 0 u=s, 100 =v, 0 id, 0 wa ; cs/sec: 81

ID GID MAME HWLD FUSED %5¥5 EFWAIT ERDY (IDLE ZOVERLP EC5TP | $MLMTD

56 56 vm-2-r 4  0.15  0.15  0.00 299.03 0.00  0.00  0.00
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CPU TROUBILESHOQOTING: - MAX LIMITED

'V —
[ VMKernaleliberatelyidn'run ]—> 1

%MLMTD
> 0%

No

\ 4

SMP virtual machine?
Check %CSTR eScheduling
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%{-af ' CPU TROUBLESHOOTING: 8 CO SCHEDULING:

At any particular point in time,
each virtual cpu may be
scheduled, descheduled |,
preempted, or blocked waiting for
some event.

Without co scheduling, the VCPUs
associated with an SMP VM

would be scheduled independently,
breaking the guest's assumptions
regarding uniform progress.

VMware uses the term "skew" to
refer to the difference in execution
rates between two or more VCPUSs
associated with an SMP VM.
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CPU TROUBLESHOOTING: 0 CO SCHEDULING

1:41:32pm up 1:15, 137 worlds; CPU load average: 1.07, 1.02, 0.88
BCFO USED(%): 92 93 94 94 AVG: 893
PCFU UTIL(%): 92 93 94 94 AVG: 393
CCPI (%) : 1 us, 2 3V, 98 id, 0 wa ; ca/zec: 187
 —  —  —

GID HAME HWLD EUSED E5Y FWAILIT TEDY EIDLE 30OVELF TC5TP | TMLMID S5WEWT
63 63 vm—-6-r 296.84 297.50 0.09 311.88 T8.22 14.23 Q.00 0.00
6l 61 vm-10-r T4.53 T4.68 0.05 398.76 26.4949 Q.00 Q.00 0.00

m

Type o0eo6 to show all the worl
virtual machine. The %CSTP metric indicates co scheduling.

‘@' root@esxd-ri~

| |

u
2:02:25pm up 1:36, 135 worlds; CPU load average: 1.25, 0.98, 0.86

BCPU USED(%): S0 93 83 893 AVG: 82

BCPU UTIL(%): S0 93 83 83 AVG: 82

CCET (%) : 0 us, 2 =V, 97 id, 1 wa : ca/zec: 402

HWLD % EFWAIT RD $IDLE 3OVELFP $CSTP IMLMID g

4375 63 vInware-vmnx 1 0.07 0.07 0.00 100.00 0.03 0.00 0.00 0.00 0.00 0.00
4377 63 vmassistant.437 1 0.05 0.05 Q.00 100.00 0.10 0.00 0.00 0.00 0.00 0.00
4381 63 mks:vm-—6-r 1 0.56 0.56 0.00 98.91 0.68 0.00 0.01 0.00 0.00 0.00
4382 63 vepu-0:vm—-6-r 1 71.45 71.53 0.10 3.38 21.77 1.03 0.19 3.50 0.00 0.00
4383 63 vecpu-l:vm—6-r 1 T3.68 74.00 0.00 T.12 16.21 0.87 0.25 2.82 0.00 0.00
4384 63 wvcpu-2:vm—-6-r 1 82.41 82.58 0.00 2.14 12.36 0.687 0.18 3.07 0.00 0.00
4385 63 vepu-3:ivm-6-r 1 65.8 66.11 0.00 6.43 24.55 1.65 0.24 3.07 0.00 0.00
4345 6l VInWare VI 1 0.10 0.10 0.00 99.8 0.08 0.00 0.00 0.00 0.00 0.00
4347 61 vmassistant.434 1 0.01 0.01 0.00 99.54 0.60 0.00 0.00 0.00 0.00 0.00
4348 61 mks:vm-10-r 1 0.01 0.01 0.00 100.00 0.00 0.00 0.00 0.00 0.00 0.00
4349 61 vepu-0:vm-10-r 1 T73.33 73.54 0.00 0.00 \26.60 ) 0.00 0.15 \_D0.00 ) 0.00 0.00
4353 61 Worker#0:vm-10- 1 0.00 0.00 0.00 100.00 0.02 0.00 0.00 0.00 0.00 0.00

m
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CPU TROUBILESHOOTING: - RECAP

| f ready time <= 5%, thereods

If ready time is 5% <=> 10%, there might be an issue.

| f ready time 1 s => 10% there
Check 1 f the virtual machi nedo
Check 1+ f thereds CPU over com
occasional spikes are no problem.

| f I tdos an SMP virtual machin

multithreading and actually using the resources.

If the ESX host Is saturated reduce the number of virtual
machines.
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For each running virtual machine, the ESX host reserves

physical me mor y for the virtua

(if any) and for its virtualization overhead. Because of the
memory management techniques the ESX host uses,
your VMs can use more memory t

avall abl eée
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@ MEMORY TROUBILESHOOTING: 8 PAGE SHARING:

R W @ @ W G\
2 2 2 . . o

‘4 )

Transparent Page Sharing

8 4

Transparent page sharing (TPS) reclaims memory by
consolidating redundant pages with identical content.
This helps to free memory that a virtual machine would
otherwise (not) be using. Page sharing will show up in
esxtop at modern Intel/AMD processors only when host
memory is overcommitted.
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VM

MEMORY TROUBLESHOOTING: © PAGE SHARING:

Guest

to the
ofreeo | i
freed up by the guest.

| ¢ al
eeod |
t and

memory |
| st. The
t he ESX

S

Memory | Memory | Memory |
Host Memory Host Memory Host Memory
0ME 1074 B 0 M 1024 ME 0 M 1024 ME
r | r | r |
= ! ] l = : l ] l == : l ]
ot preianc = EritatriE T =7 e
B Overhead B Overhead B Overhead
Consumption 69,00 MB Consumption 68,00 MB Consumption 67,00 ME
Guest Memory Guest Memory Guest Memory
e T e i ,"'r..._. e
B Frivate 101500 MB = Ballooned 0,00 MB B Private 548,00 ME = Ballooned 0,00 ME B Private 511,00 MB 3 Ballooned 0,00 MB
B Shared 8,00 MB BE Unaccessed 1,00 MB B Shared 475,00 ME B3 Unaccessed 1,00 MB B Shared 512,00 MB BE Unaccessed 1,00 MB
B Sywapped 0,00 MB BEE Active 850,00 MB B Swapped 0,00 ME B Active 307,00 MB B Swapped 0,00 ME B Active 71,00 MB
\ Compressed 0,00 MB \E ComEressed 0,00 MEB \= ComEressed 0,00 MB
Resource Settings Resource Settings Resource Settings
¥ Reservation 0,00 MB Shares Normal (10240) F  Reservation 0,00 MB Shares Mormal {10240) ¥ Reservation 0,00 MB Shares Normal {10240)
Y Limit Unlimited = WWorst Case ™ Limit Unlimited = WWorst Case ™ Limit Unlimited = Worst Case
Configured 1,00 GB Allocation 1,15GB Configured 1,00 GE Allocation 1,15GE Configured 1,00 GB Allocation 1,14GB
Overhead Owerhead CQverhead
Reservation 135,00 MB Reservation 135,00 MB Reservation 135,00 MB
Help Help & Edit Help # Edit

n ot
ESX
host

Sharing happens with other virtual machines on the same
host but also within virtual machines.

of
hos
C a
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@ MEMORY TROUBILESHOOTING: - BALLOONING:

R YR Y@ @ Y 9 P
2 2 2 . . o

/a!!B!!\
8 4

Ballooning reclaims memory by artificially increasing the
memory pressure inside the guest  and will become a
performance issue when the guest OS is paging active
memory to its own page file. Ballooning offers a better
performance than ESX swapping or ESX memory
compression.
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MEMORY TROUBILESHOQOTING: - BALLOONING

—

@ esetrotprodocal - KTTY i bes sessslerdss b sam ol s Vel .ll:l@l I

8:49:00pm up 2:35, 151 worlds; MEM overcommit avg: 0.21, 0.78, 1.57 -
FMEM JHE: 8182 total: 300 cos, 558 wmk, 5285 other, 2028 free

VHMEMEM/HE : T730 managed: 463 minfree, 2881 rswvd, 4738 urswvd, high =state

COSHEM/HE : 5 free: 59& swap t, 594 swap f: 0.00 ris, 0.00 wis

FSHLRE/ME: 1507 =shared, 30 commormn: 1477 =maving

SWLP JHE: 275 curr, 312 roclmtgt: 0.01 ifs=s, 0.00 wis

ZI1IE SR . T4 zippned 45 =atre

MEMCTL/HE : 1452 curr, 1565 target, 5323 max]

F

i =|I
Wi=zual Studic 1 40%6.00 4094.12 3873.04 1720.32 15597.44 4 0.00||2662.11
|vm—5—l—130 2048.00 1831.79 1137.02 1753.96 1414.48 ¥ 235.69||1331.20 F
55D 1024.00 153.00 100.04 10.77 3.59 4 665.02 665.02
vm—10-r 1024.00 208.16 95.96 17.85 T7.18 4 665.02 665.02
vm—2—-r 1024.00 5.00 36.34 Teg8.00 Te2.00 H 0.00 0.00 -

The MCTLTGT (target) value setby VMkernel f or t he

memory balloon size, in conjunction with

MCTLSZ (size)

metric, is used by VMkernel to inflate and deflate the balloon

for a virtual machine.
If MCTLTGT > MCTLSZ the VMkernel

Inflates the balloon.

If MCTLTGT < MCTLSZ the VMkernel deflates balloon

the official dutch

V




