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Summary

Windows 7 and IOPS is the most challenging, least understoochasidfrequentlyencountered
resourcebottleneck that stallsodaysdesktop virtualization projectsMany of these projects are
Windows 7 migrationgvhichare one of the key IT initiativeghich aredriving VDhdoption today
However, nany IT organizations planning a Windows 7 migration with VDI are unaware that the
combination of Windows 7 andnfi-virus more thardoublesthe amount of memory and IOPS
required per desktop compared to Windows XP, whidhsignificantlydecreasevirtual desktop
density per server andill degrade virtual desktop performanceé\s a result, the storage
architectureis often unarsized for Windows.7This leads to desktop performanaad budgeting
issues when more storage is required to fix t# ottleneck

In the document below | have tested the IOPS resource requirements for Windows 7 in different
situationsgiving the enterprise architect theformationneeded to correctly size storage for Virtual
Desktop projects.

Why IOPS isKey

Delivering a good desktop experience, whether it is a physical R@rtwal desktop is a matter of
ensuring that it has sufficient hardware resourcegg(CPU, MemoryStoragé to run the operating
system and applications of the desktdfvith Physical PCs, the process is simple because each of
those resourcess both local to the PC and dedied for that PC.In desktop virtualizationye are
abstracting and pooling those hardware resources. With memory and CPU the pool of resources is
limited to the hypervisor and théence thephysical servemwhichremains local to the desktognd

is easily predictable and handled well by a varietynefnoryand CPWptimisationtechniques
However with desktop virtualizationthe hard drive is moved tehared storaggethis storage is then
shared between hypervisorallowing consequences to spreacrosshe whole infrastructure In
order todelivera consistenly high performanceirtual desktop experience that équal or better
than a physical B@irtual desktops require constant access to low latency agt tiiroughput
storage

IOPS and Scaling VDIfor Production

Many IT organizations have delivered successful VDIgidgeects, only to fail as they scale the
production rollout. During the pilot, the shared storage infrastructure delivers more than adequate
throughput, providing excellent desktop performance. However, as the pilot transitions to
production starage infrastructure 10 performance degrades as each virtual desktop makes requests
of the sharedstorage infrastructuras if it were dedicated storagd he result is poodesktop and
application performance and increasingerdissatisfaction with the virtual desktop infrastructure.

With conventimal VDI environments, the only way to address this degraded performance is to
spread the virtual desktop load over more and more drives and storage contrdll@sseither
increaseghe cost of VDI beyond the original budgetdooms the praggct to failure
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Desktop Delivery model : Stateless or Persistent ?

Before we talk abouyDl it will be useful tanove back in time slightly tdlicrosoft Terminal Server
(now known as Session BadeDS) SessiorbasedRDSSolutiors canalso give us a virtual desktop
with a remoting protocol, giving us many of the benefitd/@fl solutions.

A majorreason thatsessiorbased solutions never had the widespread adoption that many of us
would have liked wsthe engineering cosivhether thatisthe cost of repackaging applications,
engineering a locked down OS, or providing a new profile and printing soltiese costimited
Terminal Servicedo specific use cases and industry sectors

The promise of VOWasli 2 LINP A RS | RS&a1dG2L) 20SNJ NBY23GS LINRG?2
some of the issues of BerminalServerdeployment. This basically meaa&/DI solution should be

able to be implemented and maintained with a fraction of the engineering coste$sion based

solution.

This brings us right back the deployment modelif we split up the application, user and OS part of
the VDI stackwe can get to the stateless model which is touted as the best practice by the Desktop
Virtualisationvendors

The thing is¢reating a stateless environment is a complex undertakRagackaging all apications
for virtualisation (streaming), virtualisy the user and optimising and locking down the OS puts us
right back imo that bracket of high engineering time for supporting and implemenéingrtual
desktop At which pointyou might as well usgession base®RDSas it has a loer CAPEX.

When you look at the massive effort and cost in desktop transformation required to go stateless, the
O02a0GkoSYSTAG Sldzr A2y 27F LG YRR ayiRly S 2R2y]  ERA yI|2A2
great many customers eschewing the statd model andptingfor persistent desktops. Not only

persistent desktops, buan unmodifiedWindowsdesktopthat requireslittle changefrom their

traditional Windowsphysical P@nage as possibleObviously theepersistentVMshave a much

largerhardware requiement. However, forthe largest VDI projectd,believe thathe trendisthat IT

organizatiors are first starting with persistent VDI to avoid the upfront engineering effort to go

stateless withperhaps having goal of later converting to a stateless model over timdact 8 out

of the 9largest VDI projedfL0,006100,000 desktopghat | know of in the financial sector are

starting withthe persistentvDimodel.

In genera) maost of the people implementing VDI will be in a state somewheigeiween these
extremes, whether due to design considerations, cdsimplementation, or timeline pressure. We
should at least know the consequences of our decisions and how to frarmedeice in a
meaningful waypefore blindly recommending stateless VDI designs based on its engineering
elegance without taking into account the amount of change required by the IT sagiani
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Competing for shared resources

Windows 7 was designed withlocal and dedicated disind requires constant accessttee hard

drive even when it is idle. In addition, Windows 7 will consume as much disk 10 or througltipait to

hard drive ags possibleThis meanshat2 AYR264a Aay Qi | 3I2RiRve®@2YYdzyA (e
selfish. As a result, when you virtualize thousands of Windows 7 desktops and have them share
storage(SAN or NAS), they all compete to use as much disk IO as possible toza#xamiown

performance without any knowledge of the needs of the other desktops that are sharing that same
hardwareresourceL ¥ | 2 AyR2g¢ga 1T RS&a1dG2L) R2SayQi KIF@gS I 00
performance will degrade and users will see it in the fofffong boot/logon times, slow application

launching and generally po desktop performanceAlso,organizatios will be limited in how they

can boot their virtual desktops, when and how they can patch the operating system and applications

and when they can run Antfirusscans.

Windows 7 Queuing

So how doe®Vindowsmanage this desire to eat resources? It basically introduces quetiimijj

back up the read and write requests into queues and service them as resource becomes available
but, queuingintroduces latency anthis latencyintroduces a performance hitThis issugets worse
whenwe introduce virtualisation and shared storage as each storage layer introduces more queuing
technologies and hence more latenc$torage latency is one of the key factors for Windows
performance. Going from <2ms for a local drive to >25ms for a virtual infrastructure when
contention is involved.

Microsoft Windows o ptimisations

Optimising Windows is a gooting, but how far can it get you®/ith maximum tuningit is possible

to reducesteady statdO requirement byL0-25%. Thigs a great result, but can come at the cost of

some functionality, for instancdisablingWindows indexing can hamper searchiyhile 1625%

may seem like quite a lpas you will sedelow,such a gain in steady state IOPS matybe

signiftcant. LQR f A{1S G2 221 |0 (tKaNBdnménlky seReabrimendech 2 LJ0 A Y
when doing VDI

SuperFetch

Microsoft was so proud of this technology it trademarked the namevas introduced in Windows

Vista and attempts to predict the user behaviour. It records the user behaviour and tries to load the
right pages into memory lfere we everknow we need them. fetty clever, right? Well not really.
Microsoft calls this @erformancefeature not an IOPS optimisation feature, the reason beingas th

it actually hurts disk usadwy trying to predict theuser behaviour ath reading informatiorfrom disk.

If it is at all wrong, you have basically increased your IOPS.

LOR | ROA & Sor iDdzNHsabying the sérviee F T
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ReadyBoost
ReadyBoost is a USB Cache that means windows cafasdlash drive as a read cache if it is
inserted ino a desktop/laptop. This functionalityot relevant for VDI workloads

ReadyDrive
Ready Drivemables Windows to take advantage of specialist hardware, Hard disk drives which have
on-board flash memoryThis again, is natlevant for VDWorkloads

So why s IOPSusually the limiting factor with VDI?
Moores law is basically responsibieeaningthat CPU development has outstripped both memory
and storage, especially storage.

Essentially the problem corséown to the phygs of a spinning disk. In a traditional HDD there is a
spinning platter which is why all disks have an RPM value. Although we can have faster disks, the
expense irpower, heaty 2 A 48S YR YIF GSNAI f & OdzaNNBydate YSIy ¢S
commerciddisks.

Eachdisk carprovide 65200 IOPS per spindle depending on its type (SATA, B#sSigure cannot
be increasd at the moment. Essentiallio cover the amount of IOPS required by VDI by using
traditional methods, hug amounts of HDDand controllersneed to be purchased.

With the emergence of Solid State DSUSSDs), many organizations have tried to apjy th
technology to VDI in several different ways:

1. As a Caching Tier on SAN/NAS
2. By creating Hybrid SSD/SAS storage arrays
3. As local disk to store the Base Image as a reaghe

Using SSDs as local disks limits the depént modelin almost all caset® Statelessthis is because

a persistent deployment means that users have essential data within the OS, whethdathas

user installed applications, customisations, or actual détgou only use local storage niteans

that vMotion, FT and DRS are not available to protect the virtual machthesabsence of this

protection cause most enterprises to discount local storage for persistartiual desktops SSDs

are alscexpensivecompared to normal drive®ftendoy Qi 62 N] oA G R ER2ARDI FOIND F
enough dives in to give you #needed capacity.

Virtualisation is meant to save us space, poard cooling in the datacentrd.Jjou have to add
racks of HDDs to the datacenisgou essentially lose the benefits of virtualisation. This means your
CAPEMOPEXosts and the complexity of the VDI deploymeaesup considerably.

What is the advice?

Various vendors both of VDI solutions and storage solutions will give varying answers when you ask
them what IOPS you need per desktop in the world of VDI.

Here is theofficial word fromCitrix
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Operating vCPU Memory Avg IOPS (Steady Estimate
Group System Allocation Allocation State) Users/Core
Light Windows XP 1 T68MB-1 GB 35 10-12
Windows 7 1 1-1.5 GB 4-6 3-10
Normal Windows XP 1 1-1.5 GB 6-10 8-10
Windows 7 1 152 GB 812 -3
Power Windows XP 1 152 GB 12-16 6-3
Windows 7 1-2 2-3 GB 15-25 4-6
Heavy Windows XP 1 2 GB 2040 4-6
Windows 7 2 4GB 25-50 2-4

Othervirtualization and storageendors have similar views on IOP&t the average steady state
IOPS is of little relevee when designing aiftal Desktopinfrastructure To give best experience
youneed to accommodate thbeaviest activity
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Measuring IOPS

Measuring IOPS can be a confusing issue as it does not correlate directly to performange. Itis
combination of IOPS requested al@PS aailablethat will give us storagdatency. Storage latency
has a direct correlation to performance as a large latency resultee OS and applications
becoming unresponsive.

2SQR tA1S G2 0SS ofS G2 YSFadNBE (KS wahtddp NBIj dzSa

this, there is only the ability to measure the IOPS delivered. By eliminating the caoasch as
possibleand trying to create an environment where Windows has all the IOPS it needgpe to
achieve a state where the Windows IQ§uestedis as close to the IORIBliveredas possible.

How to measure IOPS delivered
IOPS delive:can be measured in a few waysieomost familiar to us is performance monitor,
which can give us some very interesting disk performancéstitat

Perfmon
Add Counters @
Available counters Added counters
Select counters From computer:
Counter Parent  Inst... Compuker
<Local computet = - ) A
S PhysicalDisk ~
CEmmm o T mm e o~ Disk Readsfseac oc:
Current Disk Queus Length . .
] Disk Writes/sec - 0
Disk, Bytesisec )
. Current Disk Queue ... --- 0c:
Disk F.ead Bytes/sec )
. Disk. Transfers/sec - 0
Disk F.eads/sec

Disk. Transfersf=ec
Disk, wyrite Bytesisec
Disk. Writes/sec

Split I Sec

Mmnvame B mdme [¥]

Instances of selected object:

_Total
<Al instances =

- Search

[7] show description Help ] ’ fal's ] [ Cancel

Performance Monitor Statistics

Disk reads/sec is read IOPS

Disk Writes per/sec is Write IOPS

Disk Transfers/sec is total IOPS

Current Disk queue lengthill give us how many IOPS are backed up in Windows

=A =4 4 =4
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The current disk queue length gives an approximation of Latency. Tperfmon counters can be
easilyexported and graphetbr study.

ESXTOP

Also we can look at ESXTOP, you need to SSH into ESX and run the commandvBEK TP,
providedisk stats. It is also advisable to change tispldy to updateeverytwo seconds, by hitting s
2.

PATH/WORLD/PARTITICN DOLEN WOLEN A
0 - 128 -

- in

The two highlighted areas above are the onesane particularly interested in:

1. CMDS/s is total IOR@th the equivalent Write and read highlighted to the right.
2. On the far rightwe have GAVG/cmd,hichwill give us the latency

ESXTOP counters can also be exported and graphed.
XenServer also has monitoring capabilities, but they are not covered in this document.

ForHyperV, perfmon can be usetb perform the same function

Testing your Infrastructure

It is worth spending a little time talking about how to test yinfrastructureonce you havét stood
up, it is essential to tegb check that everythingsiworkingcorrectly. The results of your tests can
also ensure that your tuning has had the desired eff@ttere are a number of tools to do this,
notably IOMeter and WINSAT to measure maximi@nand Login VSI to measure VM denaityg
user experience

|IOMeter

IOMeter isan open source tool to measure peak IOPS with a certain worklo#ttbugh I0Meter is
a little buggy and can report inaccurately if you are not used to its foibles, it is th@biegatally
availabletool that | know of to measure max IO.

Here is how | configure IONE¥ to measure the max IO fornaorkload that is agslose as possible to
a VDI 10 profile.

The firsttab should be altered as below with the diskesin sectors that will use2GB test file.
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f[m Iometer ﬁ'w
~u =
SENE = ERIE IR CL IR
Topology Disk Targets | MNetwork Targets I Access Specifications I Results Displayl Test Setup
E..?ﬂE\mlMaaers - ’7 ) e -
|2'D7'1952 Sectors

— Starting Disk Sector
ID
—# of Outstanding 1/0s

|1 per target

"Test Connection Rate

[l I _I:j Transactions per connection

.

E lometer - = —

A
g—
AEIE = EIRIEEIRYE CL IR
Topalogy Disk Targets I Metwork Targets  Access Specfications | Results Displa)'l Test Setup

=] ﬂ( Al Managers — Pesigned Access Specications ~Global Azcess Specifications

JIM_ATL_LAPTOR 5 lde x picw

Default
Worker 1 "
= 512B; 100% Read; 0% random Edit

512B; 75% Read; 0% random Edit Copy |
£, 5128; 50% Read; 0% random
%15 5128; 25% Read; 0% random Delete |
%7 512B; 0% Read: 0% random
4K; 100% Read; 0% random
4K; 75% Read; 0% random
4K; 50% Read; 0% random
4K; 25% Read; 0% random
4K; 0% Read; 0% random
16K; 100% Read; 0% random
16K; 75% Read; 0% random |
16K; 50% Read; 0% random
16K; 25% Read; 0% random

%% 16K; 0% Read; 0% random
312 32K; 100% Read; 0% random

" = o Move p tove Down 4 [l 3

m

<< Add |
Remove > |

-

| | A

The new Access specification should have the following settings. This is to ensure that the tests
model as closely as poskla VDI workload.

10
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Edit Access Specification . X
- Mame Default Azzignment
vl ’7| Mane LI
Size | % Access | #% Read | % Random | Dielay | Burst | Alignment | Reply | Inzert Before |
OMB  4KE 0OE 100 20 75 a 1 OMEB 128KE OB none
Inzert After |
Delete |
|
= Transier Request 5ize — Percent of Access Specification
o = = = 1 505
Megabytes  Kilobytes Bytes 100 Percent Wiite Flea;
| |
. . —
— Burstiness Align 1/0z on
Tranzfer Delay Burst Length " Sector Boundaries
ﬂn m—‘ (h - ch =fm A =
Sequential Fandom Megabptes  Kilobytes Bytes
| |
Reply Size
" No Reply [}
ch AF A0 = T
Megabytes  Kilobptes Bytes Ok Cancel
You should then add the access specification to the worker.
——— B
E lometer =l
T o — i
==l (IR CL 1
Topology Disk Targets I Network Targets  Access Specifications | Results Displa)'l Test Setup I
W — Assigned Access Specffications —G:Ir:bal Access Specifications
S M aTL_LapTor | | [@VDI :.siﬁﬁo :a:;?,mn:om 2 New
EWOIKEI'I . ox; ad; 0% andom -
{2 worker 2 e :E ;g‘*: :a:: i: mn:om &l
Wwiorker 3 : ad; 0% random i
,,,,, g worker 4 4K: 25% Read: 0% random Ml
4K; 0% Read; 0% random Delete |
16K; 100% Read; 0% random
16K; 75% Read; 0% random
“1% 16K: 50% Read; 0% random
217 16K: 25% Read; 0% random
fizmeve o> || |51z 16K: 0% Read; 0% random | _
7 32K; 100% Read; 0% random | =
217 32K: 75% Read; 0% random
217 32K: 50% Read; 0% random
15 32K; 25% Read: 0% random
217 32K: 0% Read; 0% random
YO
p = D Move Up Move Do [T 3
| | 4

The test should then be started by pressing the green flag, to show the results in real time, move the
slider all the way to the left.
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[ a=n S |

f E Iometer

=e| @Oms po[R] @

Topology Disk Targ etwork Targets ] Access Speciications  Results Display lTest Setup ]
-7 All Managers Fefults Since U|:idate Frequency (seconds)
-] JIM_ATL_LAPTO rag managers and workers ¢~ WStart of Test )
= - = from the Topology window i i i i i o o o i i i
2 Worker 1 o the progress bar of your choice. | 1 2 3 4 5 10 15 30 45 60 oo
) Worker 2
E whorker 3 Display
{2 Warker 4 Al Managers 0.00 10
Total 1/0s per Second | ﬂ
All Managers 0.00 10
Total MBs per Second | ﬂ
All Managers 0.0000 10
Average |/0 Response Time (ms) | ﬂ
All Managers 0.0000 10
Maxdmum 1/0 Response Time (ms) | ﬂ
All Managers 0.00 % 0%
% CPU Utilization fotal) | 2]
All Managers 0 10
Total Emor Count >
4 m 3 | J

¢CKS WwWi2GFt Lk hGPShGiMbleftocS@VWIRQ A& (GKS L

Windows System Assessment Tool
WiInSAT is a command line version of the GUI system assessment tool, which gives your PC its rating.

The WInSAT tool will also analyse the 10 capabilities of a disk, although it is a much bluntberrtool
IOMeter and should only be used when IOMeter is not available. It can only measure read or write
and not a combination of both.

The two command lines | recommend are:
winsat diskran -read-drive c-ransize 4096
winsat diskran ¢write -drive c-ransize 4096

The resulting display will look as below:

B3 Administrater: Command Prompt == &

m| »

C:“>uinsat disk —ran —read —drive ¢ —ransize 4896
llindows System Aszessment Tool
> RBunning: Featur numeration
> Bun Time B0:808:80.00

> RBunning:= Storage Assessment '—ran —read —drive c —ransize 48%6°
> RBun Time B0:88:16.04

> Disk Bandom 4.8 Read 8.38 MB/s

> Total RBun Time BB:B@:17.53

IN]

C:“>uinsat disk —ran —write —drive ¢ —ransize 4896

Windows System Assessment Tool .

» Bunning:= Feature Enumeration
Run Time BB:08:008.08
Running:= Storage Assessment '—ran —write —drive ¢ —-ransize 4896’
Run Time @B:88:04.55
Disk Random 4.8 Write 1.86 MBrs
Total Run Time BB:B0:@5.97

NP

12
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Login VSI

Login VSI is now considered the industry standard to create real world workload generation on VDI
infrastuctures. It can be obtained from the Login Consultaités It is the only tool available that

will accurately simulate real world users on your infrastructure and then report in a meaningful way.

a. The login VSI tool takes a little while to setand will need the appropiate software
in the Win7 master image.

b. The tool will measure the maximum number of VMs that the tested infrastructure
can handle before the user experience degrades beyond the point of being
productive.

Below is an example of thehart that the Login VSI tools will create.

20000 = Minimum Response
Awerage Response

—— Maximum Response

—— V5l Index Average

15000

10000

5000

0 20 40 60 80 100 120

The VSI Max score is the number of desktops that the infrastructure can handle before the user
experience degrades.

ESX memory management

Although slightly off topic for this discussion, ESX memory managetesatves a mention. ESX
memory management can become a large source of IOPS, as when it is under pressure it basically
swaps Memory for either CPU or IOPS.

¢NF yaLIl NByd LI 3S aKFINRYy3a agllLla aSY2NER F2NJ/t! |y

Memory Ballooning forcethe guest VM to operate with less memory by reserving an amount of

assigned memory. The big problem with this is that ESX has no clue how much of the guest memory

Aa 0SAy3a dzaASRd® LG olFlaAaldortte NBY2@3Sa YSY2NE FTNRY
Ballooning will kick in before the ESX host has run out of memory, at about 5% free.

Hypervisor swapping is the creation of the infamous vSwap file. This is basically paging at the
hypervisor level. It means that when the ESX host comes under sevarergnpressure it will use
the swap file instead of physical memaory.

13
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CKS O2YOoAYylLrGA2y 2F . lfft22yAy3 YR | @8LISNDA&2NI agl
where the information is swapped to disk twice.

This means memory overcommit in ESX VDI enviemiishould be used with extreme caution,
especially in environments where you are already limited by IOPS.

Determining Windows demand for IOPS

Totestmy assertion that Windows 7 will consume as many IOPS it has accessitted to look at

what a Windows 7VMIORSNR FAE S 221 SR fA1S 6KSYy L NBY2OSR i
take out the influence of queuing and the latency thatenshigé I Wy 2 N |.{Tlils Sy @A NB y Y ¢
means that | can see the real demand that Windows has for l@PISemove the IOP#it, | will

also observe theffecton performance. My hypothesis is that the number of IOPS required per

Windows 7 desktop is not a simple number based on the type of user and operating system but

includes many more factors such as the desiredgrarince during boot/logon/logoff, stegtstate

operations, patches, antiirus scans and other frequent activities. As we decide how many IOPS to
designfor our VDI environments, we should try to deliver a virtual desktop experience that is better

than aphysical PC and at least be aware and understand the consequence of limited IOPS below that

bar.

Test Configuration
The testing was done with a single, unmodified Windows 7 image, with 2 GB RAM and 2 vCPUs
running against a Linux RAM drive baaken

The storage backend had approximately 23,000 IOPS available as seen below. The data was
collected using a variety of methods including ESXTOP, Perfmaheaiciux Dstat tool.

Tometer ol @ ==

eligs Test Contiols
Total 1405 per Second

Range 30000 ¥ Show Trace

To simulate load on the system, | used the Login VSI tool from Logirtemtsu

Test Results
The results from various test situations are shown below, the format for all graphs is the same no
matter how the data was collected.

14
© Jim Moyle 2011



Windows 7 IOPS for VDI: Deep Dive

Windows post boot , pre logon
First we can look at a graph where Windows is sitting there doingmpbefore logon

70

60

50

40
IOPS

30 = Read

c— \\/TitE
20

10

0 MMM&MM%
1 4 7 1013161922252831343740434649525558616467707376
Time in Seconds

As we can see we have a peak of around 65 IOPS for read and a smaller peak, but higher average for
write, already we are looking at a graph where we have a low average and a large peak.

The averages are read: 0.94
Write: 1.4

So whais that peak? We need to introduce some more tools at this pofg part of the new task
manager in Win7, we have resource monitor.

¥

1% Windows Task Manager (= e
File Options View LHelp
| Applications I Processes I Services | Performance | Networking I Users ‘
CPU Usage CPU Usage History

Memory Physical Memary Usage History

Physical Memory (ME) System

Total 8191 Handles 40640

Cached 2147 Threads 1486

Available 4343 Processes 133

Free 2868 Up Time 0:02:56:44
Commit (GB) 3/15

Kernel Memory (ME)

Paged 320 _

MNonpaged 93 [ 195 Resource Monitor. ..

Processes: 133 CPU Usage: 1% Physical Memory: 40%
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Once we have accessed resource monige see the screen below.

@ Resource Menieor ==

File Monitor Help
Overview | CPU | Memony | Disk | Metwork

Processes with Disk Activity ~ > [ views |+

Image FID Read (B/ser) Write [B/ser) Total (Bsed 100 KB/sec -
System 4 ] 2,213 2,213
explorer.ee 3609 2,085 [ 2,085
swechostexe (LocalServicen/et. 300 o 17 17

fill Seconds o
Disk 0 (C:) Queue Length 0,05 4

Disk Adtivity 8 0 KB/secDisk KO B 0% Highest Active Time ~

Image FID File Read (Bfsed) Virite [Bfsed] Total (Bfse) O Priotity  Response Tinme ...

explorer.exe 308 CAWINdoWs\System32msuti.dil 2,085 ] 2,085 normal 211
System 4 CASLogFile (NTFS Yolume Log) ] 1523 1523 Hormal
System CAUsershAtlantissNTUSER, DAT ] 2 2 Normal
System CUsersatlantisyntuser. datl 051 ] 23 23 normal
System CAUsershAtlantis ] 205 205 Normal
]
]

System CAMFE [NTFS Master File Table) 135 135 Narmal

9
0
0
0
0
suchost.exe [LocalSenviceNetwo.., CAWindows\SeniiceProfilesiLocalSenice\AppDatatLocalastalive 0. dat 11 11 Warmal 0

Storage ~

Logical Disk Physical Disk Active Time (%) Available Space...  Total Space (MB]  Disk Quee Le...
sl 0 .00 16,643 30,616 0.00

Resource Monitor will show us the 10 throughpuB/sec over the last 60 seconds. It is important
to make the distinction between B/sec and IOPS. Throughput and IOPS can be generally related
together as windows has a relatively consistent block size, though not always.

This is due to howindowsMemory works, memory pages are 4K in size, as such windows will load
files into memory in 4Klocks, this means that most of the read and write activity has a 4K block
size. Window§ does try and aggregate sequential writes to a larger block sizeat@ mriting a

more efficient process. It will try and aggregéte writesto up to 1MB in size. The reason for this

is that again Windows is expecting a lociddicatedspindle and spinning disks are very good at
writing large blocks.

If you add to his that the 1/O then has to go through ESX which furtherssgitl randomises it, you
end up with an I/O blender effect, making almost all blocks 4k and randists are very bad at
writing many smaltandom blocks.

With some careful watching of resoze monitor and perfmon, you casorrectlyidentify the reason
for the spikes.

If you wish to be able to optimise windows for Y8liminating the spikes is k&g you need to be
able to cope with peak activity

There is a better toohvailablefor analysindOPS in windows which is Processnifior from
Sysinternals.

As you can see below, process monitor hfifessummary view. This view reflects the currently
filtered events. With a process trace and the time of the spikecan narrow down the culprit very
effectively.

(s}

R

(0p))

In the case belowhaveidentified the cause of a large read spig@ | NB Y 2 { al1d2L) Gz
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Windows Boot
The graph shown above was Windows after boot, but before logon. So it would seem a good time to
look atthe previous step to this, which is Windows boot.

6000
5000 Windows logon box appears
4000 //
IOPS3000
2000 / - Read
1000 / e \\ritE

0

— O O
— N

MO N~NAHODOOMNSNALWLOoOMINS
< UONOOO A NSO O© 0O,
Ll e B e B I |

«— O
— N
AN N

239
253
267
281
295
309
323

Time in Seconds

The absolute kething to look at here is the scale. In the previous graph we had a peak of 65, in this
graph the peak is 5,200 IOPS.

This is an unmodified Windows 7 image with 2GB RAM and 2 vCRagng\the VM acced®
unlimited IOPS gives us 2 decond boot time.
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