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SUMMARY

Using the "System" applet of the
Windowsn Cont r ol Pan
services.msc which is a "Microsoft
Management Console" Snap-in,
you can dramatically increase the
Sspeed of any nWi
computer, as perceived by the
end-user.
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BASIC STRATEGY
ANo direct editin

A Make reversible changes to the
"Windows.." operating system

AMake @Ai mage back

ANrestore poilntso
changes

A Take advantage of the
compounding effects of multiple
speedup tweaks 4



PROCEDURE & TOPICS
A Step 1: Make an image backup of

your "Windows" hard drive

AStep 2: Create a
Windows' "System Restore"

A Step3:Set fAVisual Ef
N. . best perfor man

A Step 4: Supersize the swap file

A Step5:Run fiRevo Uni

Freewar eo :



PROCEDURE & TOPICS (continued)
A Step 6: Use "services.msc" to

disable some services

AStep 7: Pesxxherchki i
all hard drives.

A Step 8: Defragment the Windows
swap fil e using N
NPageDefrago.

A Step 9: Defragment all hard drives

A Step 10: Turn off startup programs



http://aztcs.org/meeting_notes/winhardsig/speedupWindows/startup_programs.pdf

DETAILS OF STEP 1:
Drive Image Backup

A Use "Redo Backup", "Macrium
Reflect Free Edition”,
"Clonezilla", or "Acronis True
Image Home.." AND an external
hard drive to create a "backup
Image" of the entire C: drive of

vour nW ndows X
7



http://redobackup.org/
http://www.macrium.com/reflectfree.aspx
http://clonezilla.org/
http://ugr.com/TrueImage.html

DETAILS OF STEP 1:
Drive Image Backup

A Our instructions for using the
free and open source
NCl onezi | |l ao to
backup of a hard drive can be
found at
http://aztcs.org/meeting_notes/w
iInhardsig/CZ-backup.pdf

8



http://aztcs.org/meeting_notes/winhardsig/CZ-backup.pdf

DETAILS OF STEP 2:
Create a nNRest or

AUse Windows' @S
t o create a nr e



DETAILS OF STEP 2:

Create a nNnRestore P
A Step 2a: Click on th

located at the left or bottom of the gray
"taskbar I n ANWI ndows

O
e
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DETAILS OF STEP 2:

Create a nNRestor
A Step 2b: Click on
me N U Ges

" Internet ‘ My Documents
w Internet Explorer
" - ~ } My Pictures

] E-mail

- Qutlook Express

) My Music

“ MSH :;! My Computer
® Windows Media Player, G Control Panel

@ Set Program Access and
Defaults

9) Help and Support

,.) Search

all Programs  »




DETAILS OF STEP 2:
Create a nNnNRestore PO
A Step 2c: A pop-up sub-menu will be displayed:

lesiuser

£ Internet J My Documents
\ Internet Explorer =
) <) My Recent Documents »
&™) E-mail LMy
< Qutlook Express ’\, My Pictures

% Windows Updat & Set Program Access and Defaults
%o Windows Catalog

v MSN % windows Update

[7) Accessoties 4
@ Windows Media ) Games vy
[T) Startup »
« g Windows Messe & Internet Explorer
nY Msh

‘@ Tour Windows » ) outlook Express

; 4. Remote Assistance
Files and Settirn _ _
\Wizard @ Windows Media Player
,& Windows Messenger

All Programs S Windows Movie Maker

Log Off @ Turn OFf Computer
|4 start | 12




DETA
Create
A Step 2d: Click o

lestuser

< Outlook Express

£k Internet /| My Documents
¢ Internet Explorer
S B J£) My Recent Documents

ILS OF STEP 2:
a NRest
n "Accessories":

@ Windows Media

9 Windows Messe

'@ Tour Windows »

Files and Settimm
\Wizard

all Programs

[T AccesSories

l@ Games L

[T) Startup »

€ Internet Explorer

) Msn =

@ Qutlook Express

.. Remote Assistance
&) windows Media Player
% windows Messenger
S Windows Movie Maker

Log Off @ Turn OFf Computer

O
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DETAILS OF STEP 2:

NRestore
A Step 2e: A second pop-up submenu will be

Create a

displayed:

A
@ Internet J My Documents
{ Internet Explorer

W™ E-mail

- Outlook Express

¢) My Recent Docum
ﬁ My Pictures

% Windows Updat & Set Program Access and Defaults
%2 Windows Catalog

v MSH % Windows Update

G) Windows Media i@ Games g
) Startup k
Windows Messe € Internet Explorer
nY MsN

@ Tour Windows > (%) Outlock Express
Remote Assistance

Files and Settini *=
Wizard G) Windows Media Player

& Windows Messenger
All Programs S Windows Movie Maker

1@ Accessibility

) Communications

{7 Entertainment

i) Address Book

7 Calculator

| Command Prompt

4 Motepad

Y Paint

©) Program Compatibility \Wizard

€9 Synchronize

&3 Tour Windows XP
|57 Windows Explorer

A wordpad
@ System Tools

1 ‘. Remote Desktop Connection

Log Off @ Turn Off Computer

|liﬂ Start |

14
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DETAILS OF STEP 2:

Creat e

d

NRestor e

A Step 2f: Click on "System Tools":

%0 Windows Catalog
€ Windows Update

Internet J My Documents
Internet Explorer Paint
@ Emai Lnb My Recent Documr ©) Progra
2 Outlook Express ) My Pictures €9 Synch
O
% Windows Updat & Set Program Access and Defaults £ win

G) Windows Media .@ Games
x@ Startup
Windows Messe € Internet Explorer
nY MsN

L@ Tour Windaws 2 (3 (%) Outlook Express
Remote Assistance

Files and Settine *
Wizard ® Windows Media Player
& Windows Messenger

S Windows Movie Maker

All Programs

[T System Tools
Remate Deskkop Connection

Log Off @ Turn OFf Computer

15

Ilt' Start |

Po



DETAILS OF STEP 2:

NRestore
A Step 2g: A third pop-up menu will be

Creat

displayed:

@‘ Internet J My Documents
¢ Internet Explorer g
&™) E-mail

- Outlook Express & My Pictures

% Windows Updat (& Set Program Access and Defaults
A0 Windows Catalog

v MSh % windows Update

| Command Prompt

¥ b My Recent Docunr

e a

) Accessibility
{7 Communications »
l@ Entertainment 4
.J Address Book

7] Caleulator

‘4 Motepad
Y Paint
©) Program Compatibility Wizard
.3 Synchronize

&3 Tour Windows XP

{3 Windows Explorer

A wordrad

q 5\ Activate Windows

@ Windows Media 1@ Games

:@ Startup
<y Windows Messe & 1nternet Explorer
g »Y msn
@ Tour Windows » %) outiaok Express
. Remote Assistance

Files and Settir
. \Wizard &) windows Media Player

2% Windows Messenger
SLCEELEy (5 windows Mavie Maker

kY Backup

43 Character Map
<, Disk Cleanup

&' Disk Defragmenter

3 ‘& Remote Desktop Connection

|-4) Scheduled Tasks
£3 System Information
“B System Restore

Log Off @ Turn OFf Computer

||lt;5tart j

= ¥ Files and Settings Transfer Wizard

@ Internet Explorer (No Add-ons)

16
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DETAILS OF STEP 2:

Create a nNRestore Po
A Step 2h: Click on "System Restore":

) Accessibiliy
l@ Communications 4
) Entertainment »
) Address Book

7 Caleulator

| Command Prompt

£h Internet J My Documents o Motepad
¢ Internet Explorer s :
W Paint
w1 E-mail L& FRLRELENE DOCINY ©) Program Compatibility Wizard
2} Outlook Express & My Pictures £ Synchronize

&3 Tour Windows XP

I
% ‘Windows Updat @ Se.t Program Access and Defaults £ Windows Explorer
A Windows Catalog 3 wordPad

‘! MSN % windows Update

G Acc ries
@ Windows Media 1 Games ¢
) Startup ,
) Windows Messe & Internet Explorer

= nY mMsn
@ Tour Windows » 2 outiook Express
’ 4. Remote Assistance
Files and Settir ) i
- Wizard G) Windows Media Player
—r 3 Windows Messenger
Ak Programs S Windows Movie Maker

Log Off @ Turn OFf Computer

“B System Restore
& Internet Explorer (No Add-ons)

17
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DETAILS OF STEP 2:
Create a nNnNRestore PO
A Step 2i: Select the "Create a restore point"
option:

ﬁ- System Restore

Welcome to System Restore

Wou can use System Restore to undo harmful changes to
wour computer and restore its settings and performance.
System Restore returns vour computer to an eatlier time
{called a restore point) without causing vou bo lose recent
wark, such as saved documents, e-mail, or history and
favorites lists,

To begin, g#lect the task that you want to perform:

v computer bo an earlier time

arvy changes that System Restare makes ko wour computer
are completely reversible,

‘our computer automatically creates restore points (called
system checkpoints), but vou can also use System Restore
ko create your own restore points, This is useful if you are
about to make a major change to your syskem, such as
installing a new program or changing wour registry.

System Restare Setkings

To continue, select an option, and then click Mext, [ext = Canicel I 1 8



DETAILS OF STEP 2:
Create a nNnResto

A Step 2j: Click on the "Next" button:

ﬁ‘- System Restore

Welcome to System Restore

Wou can use System Restore to undo harmful changes to
wour computer and restore its settings and performance.
System Restore returns vour computer to an eatlier time
{called a restore point) without causing vou bo lose recent
wark, such as saved documents, e-mail, or history and ™ Restore my computer to an [llslier time
favorites lists,

To begin, select the task t you want to perform:

arvy changes that System Restare makes ko wour computer
are completely reversible,

‘our computer automatically creates restore points (called
system checkpoints), but vou can also use System Restore
ko create your own restore points, This is useful if you are
about to make a major change to your syskem, such as
installing a new program or changing wour registry.

System Restare Setkings

To continue, select an option, and then click Mext, [ext = Canicel I
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DETAILS OF STEP 2:
Create a nNnRestore Po
A Step 2k: Type in an appropriate description for

the restore point:
[Eovstemrestore

Create a Restore Point

Your computer automatically creates restore points at regularly scheduled times or before certain programs are
installed. However, you can use System Restore to create your own restore points at times other than those
scheduled by your computer,

Type a description for your restore point in the following text box. Ensure that vou choose a description that is
easy to identify in case you need to restore your computer later.

Restore point description:

[2[]11-1[]-28 Before Supersizing of Swap File|

The current date and time are automatically added to your restore point.

This restore point cannot be changed after it is created. Before continuing, ensure that you have
typed the correct name,

< Back Create l Cancel

20




DETAILS OF STEP 2:
Create a nNnRestore Po

A Step 2L: Click on the "Create" button:

| ‘{ System Restore

Create a Restore Point

Your computer automatically creates restore points at regularly scheduled times or before certain programs arg
installed. However, you can use System Restore to create your own restore points at times other than those
scheduled by your computer,

Type a description for yvour restore point in the following text box. Ensure that you choose a description that i
easy to identify in case you need to restore your computer later.

Restore point description:

[2[]11-1[]-28 Before Supersizing of Swap File|

The current date and time are automatically added to your restore point.

This restore point cannot be changed after it is created. Before continuing, ensure that you have
typed the correct name,

< Back Create l Cancel
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DETAILS OF STEP 2:
Create a nNnRestore Po
A Step 2m: Click on the "Close" button:

Restore Point Created

New restore point:

Friday, October 28, 2011
9:40:10 PM 2011-10-28 Before Supersizing of Swap File

| »

To perform another task, click Home.

| Start‘ ©) Help and Support Center " B System Restore



DETAILS OF STEP 3:

Set AVisual Effectso f
A Step3a:Doublec| i ck on ASys
nNContr ol Panel O

§- Control Panel

File Edit View Favorites Tools Help

l\)) Back \;) - )? ’/j\’ Search , Folders ’ [_‘; B )

Address |G Control Panel

Accessibility Add Hardware Add or Administrative  Automatic D

Options Remov... Tools Updates
e T TR
. S - . L3 P
Internet Keyboard Mouse Metwork — Metwork Setup
Options Connections Wizard
A fa =€, 7 -
S g 4o
Scheduled Security Sounds and Speech System

Tasks Center Audio Devices 2 3




DETAILS OF STEP 3:
Set nNVI sual Effect s

A Step 3b: A ASystem Pr

displayed:

System Restore I Automatic L pdates I FRemaote
General I Computer Mame I Hardware I Advanced

System:
ticrozoft Windows =P

Profezgional
'l 7 Version 2002
ZJ Service Pack 3

o Reqistered to:
e testuzer

7E487-025-3501892-22733

Computer;
IntellR] Care[TR] 17 CPLI
920 @ 26V GHz
266 GHz. 1.86 GE of Rat
Phyzical Address Estenzion

k. I Cancel F¥u]m 1 | 2 4




Set

A Step

DETAILS OF STEP 3:

n Vi
3C:

s ual

Cli1ck

Effect s
on t he

System Properties

System Restore I

General | Computer Name

q
uU

]

Automatic L pdates I

Remote
I Hardware: I Advanced
Systerm:

Microzoft Windows *P

Profeszional

Wersion 2002

Semrvice Pack 3

Reqistered to:
testuzer

FEARY-025-3501892-22733

Computer:
Intel[R] Core[Th]) ¥ CPU
320 @ 267GHz
2E6 GHz. 1.86 GE of Rak
Fhuyzical &ddrezs Estension

2 x

ak. Cancel

Apply

25




DETAILS OF STEP 3:
Set nNVI sual Effect s

A Step 3d: Click on the

NPerformancelo secti on

System Bestore I Automatic Lpdates I Remate |
General I Computer kame I Hardware Advanced

'ou muzt be logged on az an Adminiztrator to make most of thige changes.

— Performance
Yizual effects, proceszor zcheduling, memorny wzage, and il memmon
Settings |
— zer Prafiles

Desktop settings related to your logon

Settingz |

— Startup and Recovern

System ztartup, spstem failure, and debugging information

Settingz |

Ervironment Y ariables | Error Beporting |

ak. I Cancel | Spply | 26




DETAILS OF STEP 3:

Set nNVI sual Effect s

A Step 3e: A "Performance Options" box will be
disp|ayed: 20x

Yisual EFfects |.ﬁ.dvanced I Daka Execution Prevention I

Select the settings you want ko use for the appearance and
performance of \indows on this computer,

¥ Let Windows choose what's best For my computer

" adjust For best appearance

£ adjust For best performance

™ Custom:

Animate windows when minimizing and macximizing -
Fade or slide menus inko view

Fade or slide ToolTips inko visw

Fade out menu ikems after clicking

Shove shadows under menus

Show shadows under rmouse pointer

Showe branslucent selection rectangle b
Show window contents while dragging

Slide open combo boxes

Slide taskbar buttons

"1 Smoath edaes of screen fontks ll

(4 I ancel Epply | 2 7




DETAILS OF STEP 3:
Set nVi sual Effect s
A Step 3f: Select the

perf ormanceo option (
tab): 2

Wisual Effects | Advanced | Data Execution Preventian |

Select the sektings wou want to use For the appearance and
performance of Windows on this computer.,

™ Let Windows choose what's best Far my computer
™ Adjust For best appearance

© adjust For best performance
™ Custom!

O Animate windows when minimizing and maximizing -
[ Fade ar slide menus into view

[ Fade or slide ToolTips into view

[ Fade out menu items after clicking

O show shadows under menus

[ show shadows under mouse painter

[0 show translucent selection rectangle b
O show window cantents while dragging

O Slide apen combo boxes

[ Slide taskbar buttons

M1 Smooth edges of screen Fontks LI

(o] I Zancel apply | 2 8




DETAILS OF STEP 3:

Set nVisual Effects
A Step 3g: Click on the

t he nNnPerfor/mance Opti
button is not grayed ouy

29



DETAILS OF STEP 3:
Set nVi sual Effect s
A Step 3h: Click on the

NPerformance Options

Yisual Effects | Advanced I Daka Execution Prevention I

@Y

Select the setkings wou want ko use For the appearance and
performance of Windows on this cormputer,

™ Let Windows choose what's besk for my computer
" adjust for best appearance

* adjust For best performance
" Custom:

O animate windows when minimizing and maximizing -
[ Fade or slide menus into view

[ Fade or slide TaclTips inko view

O Fade out menu items after clicking

O show shadows under menus

O shaw shadows under mouse pointer

O shaw translucent selection rectangle e
O show windows contents while dragging

O slide open combo boxes

O slide taskbar buttons

M1 Smooth edges of screen fonks LI

(0] 4 I Cancel Apply | 3 O




DETAILS OF STEP 3:
Set nNVI sual Effect s

A Step 3i: The "Performance
Options" box will disappear.

31



DETAILS OF STEP 3:
Set nNVI sual Effect s

Step 3] : Cli ck on
t he nNnSystem Prope

System Properties ilil

Sysztem Restore I Automatic pdates I Remote |
%eneral I Cornputer M ame I Hardware Advanced

You muzt be logged on as an Adminigtrator ko make most of these changes.

— Performance
Yizual effectz, proceszar scheduling, memorny ugage, and virtual memaon

Settings

— Uzer Profiles
Dezktop settings related o pour logon

Settings

R

— Startup and Recoyveny
Sygtem startup, spztem failure, and debuaging information

Settings |

E rmvironment W aniables | Error Repaorting |

(]9 | Cancel | Apply |32




DETAILS OF STEP 3:
Set nNVI sual Effect s

AStep 3k: The AS
Properti eso box

33



DETAILS OF STEP 4.
Supersize the Swap File

A Step4a:Double-cl i ck on @S
nNnContr ol Panel o

§ Control Panel

File Edit View Favorites Tools Help

lay % D

l\)) Back \) v '? ‘ /.’ ) Search , Folders

Address |[3» Control Panel

& ¥ © w 9

Accessibility Add Hardware Add or Administrative  Automatic D

Options Remaov... Tools Updates
o= “r > & “

Internet Keyboard Mouse Metwork — Network Setup

Options Connections Wizard

5 0 0 g B

Scheduled Security Sounds and Speech System '
Tasks Center Audio Devices 34




DETAILS OF STEP 4:
Supersize the Swap File (continued)

AStep
be displayed:

4 b :

ANSystem

System Properties

Sygtem Bestore I

Autornatic Updates I Remaote I
General | Computer Hame

2%

Hardware I Advanced

J
NU

)

System:
Microzaft Windows *P
Professional
Version 2002
Service Pack 3

Reqiztered to:
testuser

FRA87-025-3501892-22733

Computer;
Intel[R] Core(Tr] i7 CPU
920 i@ 2 B¥GHz
2.B6 GHz, 1.86 GE of RaM
Phwyzical Addrezs Extenzion

] I Cancel Spply

35
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DETAILS OF STEP 4:

Supersize the Swap File (continued)
Click

A Step 4

NSystem Propert

C

General

System Restore I

System Properties

el

Automatic Updates I Remote

Corputer Hame I Hardware I Advanced

J
JU

]

Systern:
Microzoft Windows =P
Professional
Yersion 2002
Service FPack 3

Registered to:
teztuzer

7E487-025-3501892-22739

CompLiter;
Intel(R] Core(TH] i7 CPU
920 & 2 E¥GHz
2E6 GHz. 1.86 GE of RAk

Phuzical Addresz Extenzion

] I Cancel

Apply |

On

36
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DETAILS OF STEP 4:

Supersize the Swap File (continued)
A Step 4d: Click on the

NPerformanceo secti on

System Reztare I Automatic Updates I Fiemote |
General I Caomputer Mamne I H ardwaare Advanced

'ou muzt be logged on as an Adminiztrator o make most of theze changes.

~ Performance
Visual effects, proceszor scheduling, memorny usage, and wirtual memaony

Settings

— zer Profiles

Desktop zettings related to paur lagan

ol

Settings

~ Startup and Recoveny

System startup, system failure, and debugging infarmation

Settings |

Enviranment Y ariables | Error Rieporting |

0k I Cancel | Amply | 37




DETAILS OF STEP 4.
Supersize the Swap File (continued)
A Step 4e: Click on the

NPerformance Options

Visual EFfects

@Y

Advanced I Data Execution Prevention I

ings wou wank to use For the appearance and
of Windows on this cormputer,

™ Let Windows choose what's besk for my computer
" adjust for best appearance

* adjust For best performance
" Custom:

O animate windows when minimizing and maximizing -
[ Fade or slide menus into view

[ Fade or slide TaclTips inko view

O Fade out menu items after clicking

O show shadows under menus

O shaw shadows under mouse pointer

O shaw translucent selection rectangle e
O show windows contents while dragging

O slide open combo boxes

O slide taskbar buttons

M1 Smooth edges of screen fonks LI

ok I Cancel Amply | 3 8




DETAILS OF STEP 4:

Supersize the Swap File (continued)
A Step 4f: Click on the #@AC
Memoryo section of the 0
0

APerf ormance Optionso b

Yisual Effects  Advanced I Data Execution Prevention I

—Processor scheduling

By default, the computer is set to use a greater share of
processor kime ko run yaur pragrams,

Adjust For best performance aof

' Programs " Background services

~Mermnory usage

B default, the camputer is set ko use a greater share of
Memory ko FUn wour programs,

Adjust For best perfarmance of :

* Programs i Swstem cache

—Yirtual memory

A paging file is an area on the hard disk thak Windows uses as
if it wiere RUAM.

Total paging file size for all drives: 100000 ME

Change |

(04 I Cancel Apply 3 9




DETAILS OF STEP 4:

Supersize the Swap File (continued)

A Step 4g9g: A AVirtual
displayed: 2]

Drive [Waolume Label] Faging File Size (MB)

2046 - 4092

—Paging file size for selected drive

Drives i

Space available: a09203 MB
i Custan size:

Inikial size (MEB): 2046

Maximurmn size (MB); | 1052

i+ Syskem managed sizei

™ Mo paging fil= Sek

— Takal paging File size For all drives
Minirurn allowed: 2 MB
Recommended: 4606 ME
Currently allocated: 2046 MB

2k, Cance|

40




DETAILS OF STEP 4:

Supersize the Swap File (continued)

A Step
t he

—Paging file size for selected drive
Drrivees i
Space available: A58936 ME
% Custom size:

nNVi

4 h :

¥irtual Memory

Drive [Volume Label]

Sel
rt ual

Paging File Size (MBE)

e Ct

Me mor y o

2l

Inikial size: (MBE): 1500

Maximun size (ME): | 1500

i System managed size

" Mo paging File Sek
— Taotal paging file size for all drives
Minirnurn allowed: 2 ME
Recommended: 2866 ME
Currently allocated: 100000 ME
(0] 4 Zancel

41
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DETAILS OF STEP 4:
Supersize the Swap File (continued)

A Step 4i: Change the n

( MB) O box to a much |
exceed the nSpace Ava
displayed. (We suggest 100000 )

Yirtual Memory

e [Wolume Label] Paging File Size (ME
i Q0000 - 100000

—Paging File size for selected drive

Drive: Z:

Space available: 858935 MB
¥ Custom size:

Tniitial size: (MB): | 100000]

Maximum size (ME): | 1500
. Syskemn managed size

£~ Mo paging file

—Tatal paging file size Far all drives
Mimirnurn allowed: Z ME
Reconmmer ded: 2866 MB
rrrrrrr I allocated: 100000 MB

QI Cancel 4 2




DETAILS OF STEP 4.
Supersize the Swap File (continued)
A Step 4j: Change the n
size (MB)o box to the
J

used 1 n NStep 4]
2

Drive [Wolurme Label] Paging File Size (ME)

—Paqing file size For selecked drive
Drrive: i
Space available: 358936 MB
¥ Custom size:
Initial size (ME): I 100000
Maximum size (ME): I 100000|

[ System managed size
™ Mo paging File Set

— Tokal paging file size for all drives
rlimiram Sllowed: 2 ME
Recommen ded: 2866 ME
urrently allocated: 100000 ME

(0] 4 Zancel | 43




A Step

Me mor yo

4 k :

¥irtual Memory

Drive [Wolume Label]

DETAILS OF STEP 4:

Supersize the Swap File (continued)
C |

b 0 X

c k

Paging File Size (ME)

—Paging file size for selected drive
Drive: i
8589368 MB

Space available:
% Custom size:
Initial size: {ME): 100000
Maximun size (ME): | 100000]

i Swstem managed size

" Mo paging File Set
— Tokal paging file size Far all drives
Minimurnn allowed: z ME
Recommended: 2866 ME
Currently allocated: 100000 ME
oK Cancel

On

44
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DETAILS OF STEP 4:

Supersize the Swap File (continued)
A Step 4L: If a "System Properties" box states

that you have to set the maximum page file
size below 4096, click on its "OK" button and
go immediately to Step 4za | ppendix 10

- (on page 100):

Enter a maxirnur page file size that is greater than or eqNal ko the
! . inikial page file size, and less than 4096 ME,




A Step
nVi

rt ual

DETAILS OF STEP 4:
Supersize the Swap File (continued)

4 m: Cl |

¥irtual Memory

Drive [Yalume Label]

Paging File Size (ME]

c k
Me mor yo

2

—Paging file size for selecked drive

Drive; i

Space available: 268368 MB
%" Custom size:

Initial size (ME}): 120000
Maximum size (ME): | 120000

i System managed size

paging file

ek
— Tokal pagindNgg size faor all drives
Minirunm allowwedy
Recommended:
Currently allocated: 204
Cancel

On

46
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DETAILS OF STEP 4:
Supersize the Swap File (continued)

A Step 4n: If a "System Control Panel Applet"
box states that you have to "..restart your
computer.., click on its "OK" button to make

this box disappear:

System Control Panel Applet

47




DETAILS OF STEP 4:
Supersize the Swap File (continued)

A Step

NPerf or mance

disappear:

4 0

. Cl 1 ck

Wisual Effects  Advanced |Data Execution Prevention |

~Processor scheduling

By default, the computer is set ko use a greater share of
processar kime Eo run wour programs.

Adjust For best performance of:

¥ Programs ™ Background services

— Memory usage

By defaulk, the computer is sek to use a greater share of
memary ko Fun your pragrams.

Adjust For best performance of:

0 Programs i Syskem cache

—Mirtual memory

& paging file is an area on the hard disk that \Windows uses as
if it were RAM,

Total paging file size for all drives: 204095 MEB

(0] Cancel Apply

On

Optil ons

2%

48
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DETAILS OF STEP 4:

Supersize the Swap File (continued)
A Step 4p: Click on the

NSystem Propertieso b

Syztem Restore I Automatic Updates I Femote |
General I Cornputer Marme I Hardware Advanced

“r'ou must be logged on az an Administrator to make mozst of these changes.

— Performance

Yizual effects, procezsor scheduling, memony usage, and wirtual memony

Settings

— Uzer Prafiles

Deskiop zettings related to pour logon

i

Settings

Startup and Recovery

Systemn startup, systemn failure, and debugaing information

Settings |

vironment Y ariables | Errar Reporting |

(] | Cancel | Spply |
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DETAILS OF STEP 4.
Supersize the Swap File

A Step 4q: I|If a fASystenmn
states that nYou must
computer. .o, click on

System Settings Change El

? )
2)

You musk reskart wour compigler before the new setkings will bake effect,

Do wou wank to restart ggfir compuber now?

Yes [

50



DETAILS OF STEP 4:
Supersize the Swap File
A Step 4r: After your computer

reboots, use your Web browser and
other software application programs
to see If your computer Is
significantly faster than prior to the
performance of this procedure.
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DETAILS OF STEP 4:
Supersize the Swap File

A Step 4s: If your computer is not signficantly
faster, perform Step 4a through Step 4r, and
try a larger minimum and maximum swap file

size In "Step 41" and "Step 4j".
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DETAILS OF STEP 5:
Run nNRevo Uninstal |l

ARun fiRevo Uninst e
remove unwanted toolbars,
updaters, and miscellaneous
software programs.

A See
http://www.revouninstaller.com/revo

_uninstaller _free download.htm|
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http://www.revouninstaller.com/revo_uninstaller_free_download.html

DETAILS OF STEP 5:

Run NRevo Uni nst al
~lolx]

X @ .o &S © €. @l

Uninstaller Tools Options Hunter Mode View Unimstal Refresh AutoUpdate Help  Rewvo Uninstaller Pro-50%0FF

4, Search Found: 45
. 1 fﬁ @ T
A A = M D ® @ 5 £
Adobe Adobe AIR Adobe Adobe 4dobe Reader Answeriorks Apple apple Belarc Advisor
Dreamweav... Photoshop... X {10.1.1) S.0English ... Applicati... Softwa... 8.2

Acrobat 9 Pro

™~

2 P B @ # O 8 &

-
Camtasia  EPSOM Scan EPSON Scan FileZilla Client FLY Player 2.0 Free W4 to  gBurner GPL HP Games
Studio 7 PDF EXten... 351 (build 25)  MP3 Conve... Ghostscr...
0 ‘-—' ! ; & , ‘ & '..—‘ [ ‘:;,-L, '..—' ¢
Java{TM) 6 Malwarebytes' Microsoft Microsoft Microsoft

iLinc 11 Client ~ ImgBurn Internet TV ISIS Driver -
Yisual C++ ...

for Windo... EPSON GT-... Update 29 Anti-Malwar... Visual C++ ... Visual C++ ...

D B B D B B B
Microsoft Microsoft Microsoft MSXML 4.0  MSXML 4.0 NEC NEC Nuance Power CD+G
Visual C++ ... Visual C++ ... Visual C++ ... SP2 (KB9... SP2 (KB9... Electronics... Electronics... OmniPage 17  Player Pro e

OB ¢ ¥ 6 # @ %
Uninstaller shows you all of the installed programs and components for both the current and all users. In the "Details" view type, or by the context
menL, you can reach additional information (links and properties about the installations). A primary feature of Revo Uninstaller is Hunter mode.

This mode gives you the flexibility to uninstall, stop, delete or disable from auto-starting with just one click.

€
Zh

@

Llnstaﬂaﬁons: 45
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DETAILS OF STEP 6:

Use Aservices. msco to
A Step 6a: Click on the

located at the left or bottgm of the gray
"taskbar I/fn AWI ndows

25



Us e
A Step

DETAILS OF STEP 6:
nNservices

6 b :

7 Internet
w Internet Explorer

2% E-mail
- Qutlook Express

" M5
Windows Media Player

;)ﬁ Windows Messenger

I.@ Tour Windows %P

| Files and Settings Transfer
‘Wizard

2 4 y YMware Player
=3

Cl i

J My Documents
N >

J My Pictures
) My Music

Q! My Computer

c k

& ‘Control Panel

@ Set Program Access and
Defaults

all Programs  »

J Help and Suppo




DETAILS OF STEP 6:

Use Aservices. msSco.
A Step 6¢: Inside the "Run" box, type

services.msc

_ancel Browse,,.

a4 5tart|
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DETAILS OF STEP 6:
Use Aservices. msco.

A Step 6d: Click on the
box:

Zancel Browse,,.

4 5I:arl:|
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DETAILS OF STEP 6:

Nnser v
6 e : A

Us e
A Step

displayed:

NnNSer v

C esS

Fle Action View Help |
= B RDR @B/ » » = 1™ |
W =, Services (Local)
Select an tem to view its description. Name ~ | Description | Status | Startup Type o |
R Alerter Notifies sel. .. Disabled
RoApplication Layer G... Providess... Stated  Manual
& Applcation Manage... Pr Manwal
&Ry Automatic Updates  Enables [v{& Disabled
R Background Intellig... Transfers ... Manual
8 ClpBook Enables Ck... Disabled
SR COM+ Event System  SupportsS... Started  Manual
R0 COM+ System Appl... Managest... Manual
%Computer Browser Maintains a.., Started Automatic
Qo Cryptographic Sery... Providesth... Started  Automatic
fRDCOM Server Proc,.. Providesla,.. Started  Automatic
S8 DHCP Client Managesn... Started  Automatic
RDistributed Link Tra... Maintasinsh... Stated  Automatic
SRaDistributed Transac... Coordinate. .. Manual
R ONS Client Resolvesa... Started  Automatic
%Euov Reporting Ser... Allows erro... Disabled
Event Log Enables ev... Disabled
fRaExtensble Authenti... Provides wi... Manual
&RFast User Switching... Provides m... Disabled
gbrk:.slthl<eyesm:4<:¢.-v... Manages h,.. Manual
ﬁm&n andSupport  EnablesHe,.. Stated  Automatic LI;I
\ Extended A Standard /

msS

C

C



DETAILS OF STEP 6:

Use nNserv
6f : C

| C €

S .

| 1 CcK

On

ms Cc O .

=10j x|

4= = Conneck ko another computer ... I

R AlTase g
Refresh

Export List... its description. Mame # | Crescripkion | Status | -'-l
%.ﬂ.lerter Maotifies sel,..

Help %.ﬂ.pplicatinn Layer 5... Providess..,  Started
%.ﬁ.pplicatinn Manage... Providess,,,
%.ﬁ.utnmatic Updates Enables th...
%Eackgrnund Intellig... Transfers ... Started
%Clipﬂmk Enables Ci...
%CDM+ Event Swstem  Supports 5., Starked
%CDM+ System Appli,.. Managest..,
%Cumputer Browser Maintains a...
%Crvptngraphic Servi... Provides th,..
%DCDM Server Proce,.. Providesla,.. Started
%DHCP Client Managesn... Started
%Distributed Link Tra... Maintains li... Started
%Distributed Transac,.., Coordinate...
%DNS Client Resolves a...  Started
B - e . - I hd
: | of

Extended A Standard /

Displays help for current selection,

60
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DETAILS OF STEP 6:
Use Aservices. msco.

A Step 6g: Click on fiEx
down menu.

by SErYICeS

Ackion  Wiew

iZonneck to affother compuker .., i |

all Tasks

Refresh
Expork Lisk, ..

its descri

Help

61



DETAILS OF STEP 6:

Use Aservices. msco.
A Step 6h: Use the "Export List.." box to save

t he nLI st Ideatighmmarty bardt o

drive, giving the report an appropriate name
based on the time and date.

Save in: I[DM_I.JD DDDDDD bz j O (T P -

|2 My Music
L3 [ﬂf‘-’l\; Pictures
¥ Hecent

by Metwark File name; ISewces lizt o 20111110 j
aCEs
Save as ype: ITE:-:t [T ab Delimited) [*.txt) J

[T Save DnlySelected Fows

Save I
Cancel |
62
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DETAILS OF STEP 6:
Use Aservices. msco.

AStep 6i: Stop and ¢
you do not need. (Do not make any
changes to "Volume Shadow Copy"
service or the "Power" service).

A Step 6j: For documentation on what you
can stop and disable, see
http://www.makeuseof.com/tag/winhack
-speed-up-your-computer-part-1/

and
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http://www.makeuseof.com/tag/winhack-speed-up-your-computer-part-1/

DETAILS OF STEP 6:
Use Aservices. msco.

and
http://www.techknowl.com/disable-

unwanted-services-and-speed-

up.htmi and
http://www.techduke.com/2007/06/2

O/windows-services-background-
processes-explained/

and

64


http://www.techknowl.com/disable-unwanted-services-and-speed-up.html
http://www.techduke.com/2007/06/20/windows-services-background-processes-explained/

DETAILS OF STEP 6:
Use Aservices. msco.
and

http://www.ss64.com/nt/syntax-
services.html

and
http://www.governmentsecurity.org/foru

m/index.php?showtopic=1480

and
http://www.blackviper.com/2008/05/19/bl

ack-vipers-windows-xp-x86-32-bit-

service-pack-B-service-configLéiations/
o



http://www.ss64.com/nt/syntax-services.html
http://www.governmentsecurity.org/forum/index.php?showtopic=1480
http://www.blackviper.com/2008/05/19/black-vipers-windows-xp-x86-32-bit-service-pack-3-service-configurations/

DETAILS OF STEP 6:
Use Nservices. msco.
For example, to stop and disable the
"Themes" service, do the following inside
the "Services" box:

. " "
Example Step 1: Locate the."Themes
iﬁTCF‘,I'IF‘ MetBIOS Helper Enables su...  Skarted Aukomakic Local Service
%Telepl'u:urr;.f Provides T... Manual Local Syskem
%Terminal S| Allows mulk,..  Started Manual Local Syskem
%Themes Provides u...  Started Aukornatic Local Swskem
%Uninterruptihle Power Supply Manages a... Manual Local Service
%Uniw‘ersal Plug and Play Device Hosk Provides s.., Manual Local Service
#a yMware Authorization Service Authorizati,..  Started Autormakic Local Swskem
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DETAILS OF STEP 6:
Use Aservices. msco

Example Step 2: Use your RIGHT mouse
botton to click on the "Themes" service:

%Termlnal Sewlces Allows mule,,.  Started
2o Started

Prowvides u...

A Sbart | Manages a. ..
%Unive skop fice Hosk Provides s...
%'-.-‘Mwe FaUsE ice Autharizati,.,  Started
Bavhewz FEsUTE DHCP servi,.. Started
%'-.-‘Mwe Restart Metwork a..,  Started
%'-.-‘Mwe Al Tasks y fuice Arbitration ...  Started
%'-.-‘:::Iun‘ Manages a. ..
@ywebc  Refresh Enables Wi... Started
%Windi Manages a... Starked

Properties

%Windi fConnection Sha... Provides .., Starked
%Wind: Help (WIA) Pravides im. ..
Em. L 1 T 1 (1] 11 1
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DETAILS OF STEP 6:

Use nNnservi

C esS

ms Cc O

Example Step 3: Click on "Properties” In

the pop-up context men

%Terminal Services

(WA

%Unintn Stark
e Stop
Bavhwe  Fause
Havmwe  Fesume
dyymwe  Restart
Mz ke
%'-.-'Dlurr

@ywebs  Refresh
%Wlndc Properties
%Windi

Sawind:  Help

m. [ L T 1 1]

iZonnection sha...

Allawes k., .
Provides u. ..
Manages a...
Provides ..,
Aukhorizati, .
DHCP serwvi. ..
Mebwork a. .,
Arbitration ...
Manages a...
Enables Wi, ..
Manages a...
Provides n...
Provides im...

Skarted
Started

Started
Skarted
Started
Started

Skarted
Started
Skarted

638



DETAILS OF STEP 6:

Use Aservices. mSco.
Example Step 4: A "Themes Properties”

box will be displayed:

Themes Properties {Local Computer) e

General I Log EInI F!eu:u:uver_l,ll Dependenciesl

Service name: Themes

Dizplay name: |T hemes

Diescription: Frovides user expenence theme management.

=]
[

Path to executable:
WD 0SS pztem 32 svchost. exne -k netzsves

Startup pe: Autornatic j

Service status: Started

Start | Stop | Fauze Hezume |

Y'ou can specify the start parameters that apply when vou start the service
fram here.

Start parameters: I

] I Cancel ApEly | 6 9




DETAILS OF STEP 6:

Use Nservices. mSco.
Example Step 5: Click on the "Stop" button

to stop the "Themes" seryice:

General | Lig I:Inl Fieccnveryl Dependenciesl

Service name: Themes
Dizplay narne: |T hemes
Descriptior: Provides user expenence the

Fath to erecutable:

C AW DO ShS pstem 32hevchost. exe

Startup type: Altarnatic

Service status: Started

Stark | Stap | FPatize BHesume |

'ou can specify the start parameters that apply when pou start the zervice
from kere.

Start paranmeters; I

(] 4 I Cancel Apply | 7 O




DETAILS OF STEP 6:

Use Aservices. msco.
Example Step 6: Click on drop-down list

button to the right of "Automatic";;

General |L|:|g Elnl Hecu:uver_l,ll Dependenciesl

Service name: Themes

Dizplay narme: |-|-h'3""“33

Description: Frovides uzer expenence theme management.

Path to executable;
C:WwIMDOW S Spatern 32 evchost exe -k netsvos

Startup type: Aubamatic

Service status: Started

Skart | Stop | Fatize Feaume

r'ou can zpecify the start parameters that apply when you gtart the zervice
from here.

Stark pararmetens: I

] A Cancel Amply 7 1




DETAILS OF STEP 6:

Use Aservices. msco.
Example Step 7: A drop-down list will be

leneral | Log EInI Fien:n:uver_l,ll Dependenciesl

Service narne: Themes

Dizplay narme: Themes

D escription: Frovides uzer experience therfle management.

=
[

Path to executable:
ChwIM DWW S S petem a2 evchost exe -k nets

Startup type: I.ﬁ.utnmatic j

b arual
. Dizabled
Service status:  STameEd
Skart | Stop | Fauze | Fezume

'ou can specify the start parameters that apply when pou start the zervice

fram here.

Start parameters: I

72
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DETAILS OF STEP 6:

Use ANAservices. msco.
Example Step 8: Click on ',Disabled" in the

drop-down list:

General |Ln:ug Dnl Fle::wer_l,ll Dependenciesl

2l x|

Service name: Thermes
Dizplay name: |Th'3"""3S
Description: Frovides user expenigce theme management.

K3

Fath to executable:
C: WM DO S S pztem32haveha

e -k netsvos

Startup type: Automati
M arual
: Dizabled
Service status: TTANED
Start | Stop | Fauze Hezume

Y'ou can specify the start parameters that apply when vau start the service
from kiere.

Start parameters: I

73
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DETAILS OF STEP 6:

Use Nservices. msco.
Example Step 9: "Startup type" will now be

shown as "Disabled":

General I Lag Elnl Hec:n:lver_l,ll Dependenciesl

Service name: Themes

Dizplay name: |T hemes

D escription: Provides uzer expenence theme management.

Path ta executable:
C: WA ND w5 S petem32hevchost, exe -k f

Startup tppe: Dizabled

Service status: Started

Skark | Stop | FaLze Fezume |

You can zpecify the start parameters that apply when you start the zervice
from here.

Start parameters: I

4

0k Cancel




DETAILS OF STEP 6:

Use ANAservices. msco.
Example Step 10: Click on the "Apply"

Themes Properties {Local Computer)

b u tto n General | Log On I Recovery I Dependencies I

Service name; Themes

Dizplay name: Themes

Description: Fravides user experience theme management.

L

Path to executable:
C: WM D OIS A S petem 32y evchost exe -k neteves

Startup type: Dizabled j

Service statuz; Started

Start | Stop | Fauze Hesume |

You can zspecify the start parameters that apply when yow start the zervice
frarn hiere,

Shart parameterns; I

)4 Cancel




DETAILS OF STEP 6:
Use Aservices. msco.
Example Step 11: Click on the "OK" button to

make the "..Properties.." box di

General |L|:|g EInI Heu:u:uver_l,ll Dependenciesl

Service name: Themes
Dizplay narme: |Th‘3"""ES
Descriptior: Provides user expenence theme managemeyly

Path to erecutable:

i MDD ShS petem 32t evchost exe -k netsves

Startup tupe: Dizabled

Service status: Started

Stark | Stop |

from here.

Start paranmeters: I

Cancel Apply | 7 6




DETAILS OF STEP 6:
Use Aservices. msco.

A Extended view versus standard
view of services.msc "Microsoft
Management Console" snap-in

0 See
http://www.winhelponline.com/bl
og/configure-services-mmc-to-
open-in-standard-view-by-
default/
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DETAILS OF STEP 7:

Error-checking on all hard drives
A Step 7a: Click on the

located at the left or botfom of the gray task
bar 1 n AW pdows XPOoO:

/8



DETAILS OF STEP 7:
Error-checking on all hard drives
A Step 7b: Click on "My Computer" in the

"Start menu":

Internet :
(e ) M#Documents

Internet Explorer

&™) E-mail

J Qutlook Express

v MSH Q! My Computer

@ Windows Media Player & Control Panel

@ Set Program Access and
Defaults

4.23 Windows Messenger
@ Tour Windows XP

y | Files and Settings Transfer
27 Wizard

!)) Help and Support

P
e YMware Player

Ry

All Programs  »

Log Off @ Turn OFf Computer
79
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DETAILS OF STEP 7:

Error-checking on all hard drives
A Step 7c: A "Windows Explorer" window will

be displayed:

_ioix]

File Edit Yiew Favorites Tools Help I Ha

J Back + | > E ﬁ ‘ /A-’Search Folders ’ ey |L.¥ x n I 2

Address | 4 My Computer = G
Files Stored on This Computer =

// Shared Documents

|

// testuser's Documents
1

Hard Disk Drives

v Local Disk {C:)

Devices with Removable Storage

i b_, 314 Floppy (A:)
@ DYD Drive (D:)

80
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DETAILS OF STEP 7:
Error-checking on all hard drives (continued)

A Step 7d: Use the RIGHT mouse button to
click on the C: drive:

=10ix]

File Edit \‘iew Favorites Tools Help | "‘r
’ »

1\.) Back - \{) v .? l./j] Search , olders | = j x n
&

—

31



DETAILS OF STEP 7:
Error-checking on all hard drives (continued)

A Step 7e: Click on FHPT
context menu.

Hard Disk Drives

Explore

Devices with |  S=archj.

Sharinoisnd Security. ..

L\% ¥zl FormatQ.

Copry

Create phortcut

Fena

Properties

82



DETAILS OF STEP 7:
Error-checking on all hard drives (continued)

A Step 7f: A" Propertles" box will be displayed:
21

General |T|:n:|I3 | Hardware | Sharing | Quota |

o

Type: Local Dizk
File spztem:  MNTFS

- IJzed space: 127,882,817 . 536 bytes 119 B
- Free space:; JE6, 028,763,136 bytes 240 GB

Capacity: 493,911 580,672 butes 459 GB

Dirive C Dizk Cleanup

[~ Compress dive to save disk space

W allow Indexing Service to index thiz dizk for Fast file searching

ak. Cancel Ay 83




DETAILS OF STEP 7:

Error-checking on all hard drives (continued)
A Step 7g: CI

"Properties" box:.

Local Disk {C:} Pro erF _

zeneral | Tools ardwarel Sharingl E!un:utal

| C K

S

Type: Local Dizk
File system;  WNTFS

B Used space: 127,882 817 536 bytes 119 GE
. Free zpace; JB6.028,763,1 36 butez 0GB
Capacity: 433911 580,672 bytes 4549 B

Cirivee C

Dizk Cleanup |

[T Compress dive to zave disk space

v Allow Indexing Service to indes this dizk for fast file searching

ak

Cancel

Apply

On

84
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DETAILS OF STEP 7:
Error-checking on all hard drives (continued)

A Step 7h: Click on the

Local Disk {C:) Properties ed 4
General Tools | H ardware I Sharing I Llucta I
— Errar-checking
T hiz option will check, the wolurme far
BIrars.
Check Mow. ..
— Defragmentation

w Thiz option will defragment fileg on the waolume.

Defragment Mow...

aF. Cancel Sl 8 5



DETAILS OF STEP 7:
Error-checking on all hard drives (continued)

A Step 7i: Select the two options:

Check Disk 314 Floppy (Az) ilil

— Check disk options

) W automatically Fix file svstemn errors
ﬂ W Scan For and attempt recovery of bad sectors

| Skart I Cancel |

AStep 7j: Click on
86




DETAILS OF STEP 7:
Error-checking on all hard drives (continued)

AStep 7k: Click on

| eV [WTTRETE 21 %I
Checking Disk Local Disk {C:} |

. The disk, check could nok be performed becagy® the disk check utility needs exclusive
\11) access ko some Windows files on the disk #Mese files can be accessed only by restarking
Windows, Do you wank ko schedule thigdisk check to occur the next time wou restart the
5 compukery

Yes ]

87



DETAILS OF STEP 7:
Error-checking on all hard drives (continued)

A Step 7L: Reboot the computer.

38



DETAILS OF STEP 7:
Error-checking on all hard drives (continued)
AStep 7m: A Achkdsk

startup of nNWIindow

. Klicr: "’
Ay Windows*P

checking file system on C:
The twpe of the file system is NTFS.

A disk check has heen scheduled.
Windows will now check the disk.

CHEDSKE s wverifying files (stage 1 of 5)...

File werification completed.

CHEDSKE s wverifywing indexes (stage 2 of 5)...

Index wverification completed.

CHEDSE s werifying security descriptors (stage 3 of 5)...
Security descriptor verification completed.

CHEDSE s werifying file data (stage 4 of 5)...

0 percent completed.




DETAILS OF STEP 7:
Error-checking on all hard drives (continued)

A See
http://support.microsoft.com/kb/
315265

90
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DETAILS OF STEP 8:
Defragment the Windows Swap File

AUse Microsofto
Npagedefrago s
0 See

http://technet.microsoft.com/e
n-us/sysinternals/bb897426

o It only works for "Windows
XP" and earlier versions of
"Windows.." 01

S
O



http://technet.microsoft.com/en-us/sysinternals/bb897426

DETAILS OF STEP 9:

Defragment all hard drives
A Step 9a: Click on the

located at the left or botfom of the gray task
bar 1 n AW pfpdows XPO:

wStartI 99



DETAILS OF STEP 9:
Defragment all hard drives
A Step 9b: Click on "My Computer" in the
"Start menu™:

:;] My Computer

G) Windows Media Player G Control Panel

@, Set Program Access and
Defaults

Files and Settings Transfer
Wizard D Run...

Wil
“‘iJ YMware Player

All Programs  »

Log Off  [@) Turn Off Computer 9 3




DETAILS OF STEP 9:

Defragment all hard drives (continued)
A Step 9c: Use the RIGHT mouse button to

click on the C: drive:

| &

9| >




DETAILS OF STEP 9:

Defragment all hard drives (continued)

A Step

utility menu.

Od: Cl 1 ck

>

Open
Explore
Search..

H Sharing

"\J?( Format.

Devices

Security...

Copy

Create phortcut
Rena

On

Properties
H 95

FUP



DETAILS OF STEP 9:
Defragment all hard drives (continued)

A St ep Qe/CI' ck on the

96



