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Abstract

The objectives of this research were 1) to determine the set up positions of
WLAN access points appropriately with covering all areas of the building; 2) to define
the frequency channels of WLAN access points; 3) to measure the WLAN signal
quality of Udonthani Municipality; and 4) to monitor the performance of data transfer
via WLAN.

The research methodology was applying the software as follows: Ekahau
Heat mapper Wi-Fi Site Survey to explore the WLAN APs coverage areas by
measuring all APs installed on each floor of the survey building; InSSIDer4 program
to explore the network number, network channel, network co-channel interference and
the overlapping access points; Acrylic Wi-Fi professional program to measure the
WLAN signal strength as measured by the received signal strength indicator (RSSI)
and the signal-to-noise ratio (SNR); and Net Meter program to measure the WLAN
data transmission performance.

In conclusion the study conducted the experiments and found that the
installation of WLAN need to be reasonably planned for the WLAN access points
positions, and WLAN channel allocation management. This was in order to avoid
channel interference between adjacent WLAN channels. This solution for this
problem could remarkably improve the WLAN performance and data transmission
speeds.

Keywords: Network performance analysis, Wireless local area network, Network
management
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W Acrylic Wi-Fi Professional - FULL 7 D A % IE

han Width 802.11

SSID MAC Address

E .@ 3BB_WiFi 14:1F:BA:71:CRA:2B 5§ 5 1 20 b g n
[] APSLEOUDN-0003 4E:SE:0C:BS:17:3F -G8, 64 1 20 b. g
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j.‘!' Stopwatch — >

Choose an adapter to test:
Quiaicomm Atheros ARSBWE 22 Wireless Network Adapter

Dovnload Uiphoad
Total: 182,77 MB 1L.33mMB

1.20 gb 11.18 mb
Maodmum Rate: 10.4Ma/s E7.4KBfs
Minimam Rate: 950 B/s 952 8/=
Axerage Rate 3.97 MB/s I7.9KBS

A Always on top
[[JReset adapter rates graph in main window when starting

Mote: b’ stands for bit, B stands for byte. 1B = 3hits. 1kbps stands for
1000 bits per second, 1KB s stands for 1024 bytes per second.

00 :00: 36 Stop Close

{ o 1 v g’; a a
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&Y Stopwatch == o

Choose an sadapter to test:

Dowmniload Lipload
Total: 27.98 MB
234.71mb
Macomum Rake: 2320 KBz
Minimum Rate: 336 6/s
Syerage Rate 98.5 KB/s

E-] always on top
[Iresat adapter rates graph im main window when startng

Mote: 'b' stands for bit, 'B' stands for byte. 18 = Bbits, 1kbps stands for
1000 bits per second, 1KB s stands for 1024 bytes per second.

00:04:51 Stop | Close

1 9
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it 1 =
Choose an adapter to test:
Al Connections
Dowerdoad Upload
Tokal: 1.13GB 9,89 MB
9,70 gb 82,96 mb
Masamim REte: 10.8 MBj= 91. 7 KBS
Minimum Rabe: O Bjs 0Bfs
Average Rate 62 5KEs
EA always on top
[[Jreset adapter rates graph in main window when starting
Mofe: ‘b’ stands for bit, B stands for byte. 1B = 8bits. 1kbps stands for
1000 bits per second, 1KBfs stands for 1024 bytes per second,
00:02:42 | Stop Close

{ o ] 1 gl/ o a
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it Stopwaich — e

Choose an adapber to best:

Quslcomm Atheros AR SEWEZZ22 Wireless Network Adaober

Download Upload
Total: 23. 23 M 983.83 MB
194,88 mb 8.25 gb
Maximum Rate: 213.1KBf= 8.7% MB/s
Minimum Rate: 24.1KBf=s 903, 5 KEfs
Average Rate 1442 KB/ 5.96 MB/s

(- Alveays on top
[ JReset adapter rates graph in main window when starting

Mote: B stands for bit, ‘B’ stands for bybe. 16 = Sbits. lkbps stands for
1000 bits per second, 1KB/s stands for 1024 bytes per second.

00:02: 449 Stop Clase
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RSSI

| 01M3 / ¥ SNR
(dBm)

1 IMTIMANNTZROAY / FU G -64.45 68.55
2 IMTIMANNTZIROTAL / Y1 1 -79.18 40.59
3 MR AUNTZIROTAL / F11 2 -76.12 46.25
4 IMTIMAUNTZIATTAL / 1 3 -75.69 48.25
5 DIMIIMAUNTLRUTAL / T 4 -67.14 61.57
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8 MR AUNTZIROTAL / F11 7 -67.33 62
9 9IMITINTOL / U G -69.52 57.56
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12 9113599302 / 31 3 -78.5 42
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Jr
Choose an adapter to test:

Dualcomm atheros ARSBWEZ222 Wireless Metwork adapter

Diowwenload Upload

Total: 1.00 B .53 MB
8.57 gb 79.95 mb

Maximum Rate: 15.4 MB s 155.1 KB/fs
Minimum Rate: 2.26 KB/fs 1.39 KB/Sfs
Average Rate 5.87 MB/fs 56.1 KBSfs

Always on top
[ reset adapter rates araph in main window when starting

Mote: 'b' stands for bhit, 'BE' stands for bytb=. 1B = &bits. 1kbps stands for
1000 bits per second, 1KBfs stands for 1024 bytes per second.

00 02 :54 Stop Close
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3t

Choose an adapter to test:

Qualcomm Atheros ARSBWEZ222 Wireless Metwork Adapter

Always on top

Download Upload
Total: 28.15MB 1.00 GB
236.14 mb 8.61gb
Maximum Rate: 312.8KB/fs 11.3 ME/s
Minimum Rate: 809 Bjs 408 Bfs
Awverage Rate 124.8 KB/fs 4,44 ME /s

[ ]Reset adapter rates graph in main window when starting

Mote: 'h' stands for bit, 'B' stands for byte. 1B = 8hits. 1kbps stands for
1000 bits per second, 1KB/s stands for 1024 bytes per second,

Close

00:03:51 Stop
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- “ - 2z 4.17 2.80 Download 4.10
2 DIANTINANNTLINYTAA / FU 1
MB/s MB/s Upload 6.15
Vo 4 Down Up Time
a1y aa1un
load load (minute)
- “ - oz 491 4.67 Download 3.22
3 DIANTIRNANNTSINYTAA / BU 2
MB/s MB/s Upload 3.45
- “ 3 684.7 793.3 Download 25.24
4 DIANTINANNTSINYTAY / FU 3
KB/s KB/s Upload 22.47
80.6 6.27 Download 95
5 DIMINAUNTLNGTA / TU 4 Upload
KB/s KB/s
- “ - 2 4.93 4.01 Download 3.24
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- —— 1.24 1.24 Download 14.26
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ET Stopwatch — Py

Choose an adapter to test:

Qualcomm Atheros ARSBWEZ222 Wireless Metwork Adapter

Download Upload

Total: 0.98 GB 5.02 MB
2.32 gb &7. 27 mb

Maximum Rate: 12. 7 MB/fs 99,7 KBfs
Mimimum Rate: 0 Bfs 0 Bfs
Average Rate F.30 MBfs 59.9 KBfs

Always on top
[]re=set adapter rates graph in main window when starting

Mote: 'b' stands for bit, 'B' stands for byte. 1B = 8bits. 1lkbps stands for
1000 bits per second, 1KB/s stands for 1024 bytes per second.

00:02:17 Stop Close
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Choose an adapter to test:

Qualcomm Atheros ARSEBWE222 Wireless Metwork Adapter

Dowwnload Upload

Total: 1.00 GB 8.53 MB
8.57 gb 71.54 mb

Maximum Rate: 11.4 MBfs 93. 7 KBfs
Minmimum Rate: 0 B/fs 0 B/fs
Average Rate 7.30 ME/s &62.4KBfs

Always on top

[]reset adapter rates graph in main window when starting

Mote: 'b' stands for bit, 'B' stands for byte. 1B = 8bits. 1kbps stands for
1000 bits per second, 1KBfs stands for 1024 bytes per second.
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Choose an adapter to test: | Choose an adapter to test:
All Connect tions Qualcomm Atheros AR SEWE 2!
Download Upload . Download Upload
Total: 192.32 MB 96.70 MB i Total: 2.21MB 91.96 MB
1.61gb 811.19 mb | 18.53mb 771.38 mb
Maximum Rate: 108.0 mbps 85.7 mbps J  Maximum Rate: 1.96 mbps 83.2 mbps
Minimum Rate: 0 bps 0 bps Minimum Rate: O bps 0 bps
Average Rate 13.8 mbps 6.93 mbps Average Rate 772.3 kbps 32.1 mbps
[] always on top 8 [ ]alvays on top
[Jreset adapter rates graph in main window when starting [1Reset adapter rates graph in main window when starting
Mote: 'b’ stands for bit, 'B' stands for byte. 1B = 8bits. 1kbps stands for Mote: 'b' stands for bit, ‘B’ stands for byte. 1B = Sbits. 1kbps stands for
1000 bits per second, 1KB/s stands for 1024 bytes per second. 1000 bits per second, 1KB/s stands for 1024 bytes per second.
00:01:57 Stop Close 00 : 00: 24 Stop Close
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Stopwatch b 4 | Stopwatch
Choose an adapter to test: Download Choose an adapter to test: UDload
I Qualcomm Atheros ARSBWE222 Wireless Metwork Adapter Qualcomm Atheros ARSBVWE222 Wireless Network Adapter
|
Download Upload . Download Upload
Total: 92.74MB 834.0 KB il Total: 2.06 MB 88.55MB
F77.97 mb 6.84mb y 17.24mb 742,78 mb
Maximum Rate: 84.2 mbps 736.8 kbps ] Maximum Rate: 1.52 mbps &4.0 mbps
Minimum Rate: 0 bps 0 bps Minimum Rate: 670.4 kbps 35.0 mbps
Average Rate 64.8 mbps 569.7 kbps Average Rate 958.0 kbps 41,3 mbps
] Always on top & []always on top
I:l Reset adapter rates graph in main window when starting I:l Reset adapter rates graph in main window when starting
Mote: 'b' stands for hit, 'B' stands for byte. 1B = 8bits. 1kbps stands for Mote: 'b' stands for bit, 'B' stands for byte. 1B = 8bits. 1kbps stands for
1000 bits per second, 1KB/s stands for 1024 bytes per second. 1000 bits per second, 1KB/s stands for 1024 bytes per second.
00:00:12 Stop Close | 00:00: 18 stop Close
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Download
Time (minutes)  Upload (mbps) Time (minutes)
TSN (mbps)

before After before After before After before After

1 g 13.8 64.8 1.57 0.24 32.10 41.3 0.12 0.18
51499 14.8 63.70 0.51 0.12 43.9 58.6 0.18 0.13
10 tu@3 11.1 65.60 3.34 0.11 9.15 62.70 2.56 0.12

20 Luag 10.30 63.3 5.13 0.10 8.58 583 4.39 0.13
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1. 11lsunsu Ekahau Heat mapper Wi-Fi Site Survey

Y
1.1 autbanan 1Usunsy Ekahau Heatmapper-Setup

Name Date modified Type Size

EE Ekahau Heatmapper-Setup 11472016 10:29 PM  Application 93,522 KB

2 '
1.2 92uni1i19e 151053 Welcome to the Ekahau HeatMapper Setup Wizard ﬂﬂﬂ}l
Next

I (7 Ekahau HeatMapper Setup

Ekahau Mobile Survey
Always at hand Welcome to the Ekahau

HeatMapper Setup Wizard

This wizard wil guide you through the installation of Ekahau
HeatMapper.

Itis recommended that you dose all other applications
before starting Setup. This will make it possible to update
relevant system files without having to reboot your
computer.

Click Mext to continue.

ekahau.com/mobilesurvey

Cancel

Y
1.3 YUHT1190 License Agreement ﬂﬂﬂﬂJ I Agree

(77 Ekahau HeatMapper Setup r b
License Agreement
| (8} Eka hau Please review the license terms before installing Ekahau
HeatMapper.

Press Page Down to see the rest of the agreement.

;L:Jm.hau HeatMapper™ 1.1 End User License Agreement ~

Ekahan Inc., a Delaware (USA) corporation (“Ekahau”) is willing to license this Ekahan
Heathlapper™ 1.1 software (the “Software™) to you only if you accept all of the terms
in this End User License Agreement (the “Agreement™). Please read the terms carefully
befors using the Software, because by installing or using this Software you are agreeing
to be bound by the terms of this Agreement. If you do not agree to these terms, Ekahau
will not license this Software to you. and you may not use the Software.

Vom agres that vonr assent to the terms of this Asrasment on.line by clicking “T accent™ ¥

If you accept the terms of the agreement, dick I Agree to continue. You must accept the
agreement to install Ekahau HeatMapper.

Ekahau

<ok e
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1.4 Yun19@ Choose Install Location ﬂﬂﬂﬂJ Install

(7_1 Ekahau HeatMapper Setup _ b4

Choose Install Location
@ eka hau Choose the folder in which to install Ekahau HeatMapper.

Setup will install Ekahau HeatMapper in the following folder. To install in a different folder,
dick Browse and select another folder. Click Install to start the installation.

Destination Folder

Browse...

Space required: 122,4MB
Space available: 64.4G6

Ekahau

9 9
1.5 929UNI2UIUMIAAAY 1SN Y

(Tj Ekahau HeatMapper Setup _

Installing
' L eka hau Please wait while Ekahau HeatMapper is being installed.

Extract: rmi.dll... 100%

Check out these Ekahau produc

“+$s ekahau Site Survey

Wi-Fi planning, s

n by thou:

The leading W\

Track pecple and

Ekahau

< Back MNext = Cancel
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1.6 9 AUNT90 Completing the Ekahau HeatMapper Setup Wizaed ﬂﬂﬂﬂJ Finish

{3 Ekahau HeatMapper Setup _

Ekahau Mobile Survey
Always at hand

Completing the Ekahau HeatMapper
Setup Wizard

Ekahau HeatMapper has been installed on your computer,

Click Finish to dose this wizard.

Run Ekahau HeatMapper

ekahau.com/mobilesurvey

< Back Cancel

2. TiJsunsu inSSIDer4

2.1 sujananaon 1U5unTu inSSIDerd-Install

Name Date modified Type Size

Crack 1/29/20159:45 AM  File folder
ﬁl in55I0erd-installer 1/28/2015 7:37 PM - Windows Installer ... 5,332 KB
4 RSLOAD.NET 10/1/2009 9:37 AM  Internet Shortcut 1KB

2.2 Tsun3uAUNT99 Welcome to the insider 4 Setup Wizard na1ju Next

5 inSSIDer 4 Setup — X

| Welcome to the inSSIDer 4 Setup Wizard

The Setup Wizard allows you to change the way inSSIDer 4
features are installed on your computer or to remove it from
your computer, Click Mext to continue or Cancel to exit the
Setup Wizard,

metagesk

SSIDer

= =
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2.3 T1J5un392¥U111190 End-User License Agreement for inSSIDer4

) inSsIDer 4 Setup - X

End-User License Agreement for inSSIDer 4
Please read the following license agreement carefully

IMPORTANT PLEASE READ THE TERMS AND CONDITIONS OF ~
THIS LICENSE AGREEMENT CAREFULLY BEFORE CONTINUING
WITH THIS PROGRAM INSTALL:

MetaGeek, LLC's End-User License Agreement ("EULA") is a
legal agreement between you, either an individual or a single
entity (referred to as the "licensee") and MetaGeek, LLC for the
MetaGeek software product(s) identified above which may
include associated software components, media, printed
materials and "onling” ar electronic documentation

[11 accept the terms in the License Agreement

et ] [ SR

2.4 Aanaon I Accept the terms in the License Agreement

) inSSIDer 4 Setup - pd

End-User License Agreement for inSSIDer 4
Please read the following license agreement carefully

IMPORTANT PLEASE READ THE TERMS AND CONDITIONS OF "
THIS LICENSE AGREEMENT CAREFULLY BEFORE CONTINUING
'WITH THIS PROGRAM INSTALL:

MetaGeek, LLC's End-User License Agreement ("EULA"} is a
legal agreement between you, either an individual or a single
entity (referred to as the "licensee") and MetaGeek, LLC for the
MetaGeek software product(s) identified above which may
include associated software components, media, printed
materials and "onling" or electronic documentation

[ 1 accept the terms in the License Agreement

pint | | Back [[ Next | | cancel
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Y
2.5 T1l5unsuAuniiae Destination Folder NA1j1 Next

) inSSIDer 4 Setup — =

Destination Folder
Click Mext to continue or Change to modify destination

Install inSSIDer 4 to:

IC:‘IProgram Files (x86)\MetaGeekiinSSIDer 4

Back |[ mext | | cancel

] 9 K a
2.6 11sunsuauumntinee User Experience Improvement Program AanLaON

Yes, I am willing to Participate (Reccommended)

#2 inSSIDer 4 Setup

User Experience Improvement Program

Help improve inSSIDer 4

Join the Customer Experience Improvement Program and help -
improve the guality, reliability, and performance of MetaGeek
software and services. Participation will not degrade the
performance of your software.

If you choose to participate, MetaGeek will:

* Collect information about your software and hardware
configurations.

* Collect information on how you use our software and services to
identify trends and usage patterns. ~

[«] ¥es, 1 am wiling to partidpate (Recommended)

| Bak [ Next | | cancal
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2.7 Tsun3uaU1190 Read to install insider 4 NA1JY Install

) inSsiDer 4 Setup - X

Ready to install inSSIDer 4 a

Click Install to begin the installation. Click Back to review or change any of your
installation settings. Click Cancel to exit the wizard.

Back |[ sl | | Cancel

Y 9
2.8 fugamsanad isunsy insider 4 NAN Finish

) inS5IDer 4 Setup — X

Completed the inSSIDer 4 Setup Wizard

Click the Finish button to exit the Setup Wizard.

metageek

SSIDer
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3. llsunsu Acrylic Wi-Fi Professional

Y
3.1 autuanan Acrylic WiFi Professional

N Name Datemodfied  Type

’Acr}r\ic_WiFi_HeatMap;_vll.579332475-... /2420151210, Application
w Acrylic Wiki_Professional v3.0.5802.2220..,  11/3/2013407 M Application

Size

19,756 KB

§336KB

3.2 T1)5un5192 VU119 Welcome to the Acrylic Wi-Fi Professional Setup

Wizard NA1j3 Next

w Setup - Acrylic Wi-Fi Professional

computer,

continuing.

PROFESSIONAL

|AERYLIB

WiFi

Welcome to the Acrylic Wi-Fi
Professional Setup Wizard

This will install Acrylic Wi+Fi Professional v3.0 on your
Itis recommended that you dose all other applications before

Click Next to continue, or Cancel to exit Setup.

- X

| o
| |
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X
3.3 11511n5U92U License Agreement

wr Setup - Acrylic Wi-Fi Professional

License Agreement
Please read the following impartant information before continuing.

Please read the following License Agreement. You must accept the terms of this
agreement before continuing with the installation.

WCRYLIC WIFI PROFESSIONAL End-User license Agreement

e following terms and conditions are applied to the software entited ACRYLIC
WIFI PROFESSIONAL and which copyright owner of Tarlogic Security SL
(hereinafter, TARLOGIC), based in Travesia de Cacheiras 33, bajo — ZIP Code
15333, Teo (La Corufia), Spain. For any issue regarding the folowing license the
email contact is info@acryliowifi.com. This End-User License Agreement

(hereinafter, EULA) is a binding contract between you (either an individual or a
single entity) and governed by the laws of the Kingdom of Spain and the

Furopean Union. The Spanish courts have exdusive jurisdiction for any matter hd

[] 1 accept the agreement and the sending of anonymous usage reports

Print < Back Cancel
i

3.4 Aanaen I accept the agreement and the sending of anonymous usage reports

agnailu I accept>

w Setup - Acrylic Wi-Fi Professional

License Agreement
| Please read the following important information before continuing.

Please read the following License Agreement. You must accept the terms of this
agreement before continuing with the installation.

ACRYLIC WIFI PROFESSIONAL End-User license Agreement

e following terms and conditions are applied to the software entitled ACRYLIC
WIFI PROFESSIONAL and which copyright owner of Tarlogic Security 5L
(hereinafter, TARLOGIC), based in Travesia de Cacheiras 33, bajo — ZIP Code
15883, Teo (La Corufia), Spain. For any issue regarding the following license the
email contact is info@acryliowifi.com. This End-User License Agreement

(hereinafter, ELLA) is a binding contract between you (gither an individual or a
single entity) and governed by the laws of the Kingdom of Spain and the

European Union. The Spanish courts have exdusive jurisdiction for any matter W

1 accept the agreement and the sending of anonymous usage reparts

Print < Back Cancel




85

Y
3.5 T5unsuaZAU Select Destination Location ﬂmJﬂJ Next

w Setup - Acrylic Wi-Fi Professional - X
Select Destination Location

Where should Acrylic Wi-Fi Professional be installed? %

Setup will install Acrylic Wi-Fi Professional into the following folder.

To continue, dick Mext. If you would like to select a different folder, didk Browse.

i Browse...

Atleast 21.1 MB of free disk space is required.

) ndmnpermssions il be <o Concel

X a 2 !
3.6 1U5UNTUAZIU Select Component ABNADNNINNA uazﬂﬂﬂu Install

s Setup - Acrylic Wi-Fi Professional

Select Compenents
' Which compenents should be installed?

Select the components you want to install; dear the components you do not want to
install. Click Next when you are ready to continue.

Normal Install

£

Acrylic WiFi Professional scanner fanalyzer main files 19.8MB m
[] advanced capabilities {monitor mode support)
i Acrylic Capture driver for monitor mode.

IMPORTANT: This driver requires a compatible WiFi card (ie:

[ broadcom) and latest vendor drivers, Otherwise could put your 0.4 MB
system unstable.

If unsure, don't install it.
Integration modules.

.0 Instal Airpcap{tm) hardware emulation modules, allowing 3.0 MB
compatible saftware like Wireshark or Elcomsoft to capture WiFi =

Current selection requires at least 21. 1 MB of disk space.

W

| <Back _] Install | Cancel J
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42‘ a & g £ U
3.7 Tdsunsuazunszuiumsanad 1Usunsuauadogu L!ﬁgﬂﬂﬂ.u Finish

| w Setup - Acrylic Wi-Fi Professional — x
Installing
Please wait while Setup installs Acrylic Wi-Fi Professional on your computer.

Extracting files...
C:\Program Files\Acrylic Wi-Fi Professional \Libs\Tarlogic. DataBase. dll

Cancel

4. YUsunsu Net Meter

Yy
4.1 autanan 1Usunsu Net Meter

Name Date modified Type Size

ﬂ NetMeter v113 121520151047, Application 601 KB

Y
4.2 T5un3 892 ¥UNT90 Welcome to the NetMeter Setup Wizard ﬂﬂﬂﬂJ Next

|ﬁ5 Setup - NetMeter = =

Welcome to the NetMeter Setup
Wizard

This will install MetMeter 1.1.3 on your computer.

It iz recommended that you close all other applications before
continuing

Click Mext to continue, or Cancel to exit Setup.
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2 v .
4.3 TU51n5U92UNI190 License Agreement

ﬁl Setup - NetMeter —

License
1 Please read the following importart information before continuing.

Please read the following License Agreement. You must accept the terms of this
agreement before continuing with the installation.

NetMeter License ~

This software is being distributed as Freeware. it may be freely used, copied and
distributed as long as it is not sold, and all orginal files are included. including this
license. By using this software, you agree to these terms and the temms of the
Disclaimer below:

Disclaimer:

This software is provided ‘as4s’, without any express or implied wamanty. In no event
will the authors be held lisble for any damages arising from the use of this software. ¥
() | accept the agreement
(®) | do not accept the agreement

< Back Mead > Cancel

44 panaen I accept the Agreement Lm%ﬂﬂﬂll Next

ﬁl Setup - MetMeter —

License
Please read the following important infformation before continuing.

Please read the following License Agreement. You must accept the tems of this
agreement befare continuing with the installation.

MetMeter License -

This software is being distibuted as Freeware. it may be freely used, copied and
distributed as long as it is not sold, and all original files are included. including this
license. By using this software, you agree to these terms and the terms of the

| Disclaimer below:

Disclaimer:
This software is provided ‘as4s’, without any express or implied wamarty. In no event
will the authors be held liable for any damages arising from the use of this software. ¥

(@) | accept the agreement
(01 do not accept the agreement
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Y
4.5 Tsun3u92UUNMI190 Select Destination Location NAJ1 Next

ﬁ! Setup - MethMeter -

Select Destination Location
' Where should NetMeter be installed?

Setup will install NetMeter into the following folder.

To cortinue, click Mext. F you would like to select a different folder, click Browse.

“Program Files {x86)\NetMeter Browse...

|
‘ At least 1.0 MB of free disk space is required.

 <Back Next > Cancel

Y
4.6 Tsun3uaz U190 Select Start Menu Folder na1jy Next

ﬁ! Setup - MetMeter —

Select Start Menu Folder
| Where should Setup place the program’s shortcuts?

Setup will create the program’s shortcuts in the following Start Menu folder.

To continue, click Next. ¥ you would like to select a different folder, click Browse.
 Browse...

n

[l Dont create a Start Menu folder

| <Back [ MNedt> " Cancel
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Y 9
4.7 Til5un3u92IUn99 Select Additional Tasks AANAONNIHUALAZ NATIY

Next

ﬁl Setup - NetMeter —

Select Additional Tasks
| Which additional tasks should be performed?

Select the additional tasks you would like Setup to perform while installing MetMeter,
then click Mext.

Additional icons:
Create a desktop icon
Create a Quick Launch icon

< Back Next > Cancel

4.8 Tsun3u9z U190 Ready to Install nATj Install

ﬁ! Setup - MetMeter —

Ready to Install
| Setup is now ready to begin instaling NetMeter on your computer.

Click Install to continue with the installation, or click Back i you want ta review or
change any settings.

Destination location:
C:\Program Files {xB86)"NetMeter

Start Menu folder:
NetMeter

Additional tasks:

Additional icons:
| Create a desktop icon
Create a Quick Launch icon

<Back Cancel
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Y 9
4.9 gugamsanaa lisunsu nAu Finish

ﬁl Setup - NetMeter

Completing the NetMeter Setup
Wizard

Setup has finished installing NetMeter on your computer. The
application may be launched by selecting the installed icons.

Click Finish to exit Setup.

Launch MNetMeter




MARNUIN U

NMNHANTNAADIINY



92

MNNANITNAADIIVY
¥ . e o v W dy ~ @
1. M3 1511511054 Ekahua Heat mapper Wi-Fi Site Survey @1HIUIANUNNITNISIYTYYINU
A 9 A
wypvrsuan 13ae mni 1 - 40
9 . o v W ] [ =) [ 9 9
2. M3l 11)5uns) inSSIDer4 A5 UIaMssunIulureIdyaIaAsINULAz TOYANINY
FouveFoIda Ao NN 41 - 52
3. m314Ts5un3u Acrylic Wi-Fi Professional §1M3U3am152AUAMNMITNY0IT Yy 10111aZ AT
PATAIUMIAITYYIUADTYYIUTUAIY NINN 53 - 64
9 o v w0 I~ [ " Y ] A ]
4. M3l 11)5un33 Net Meter d1151030mA0159 1401550 — devpyarIusz LA IBIAY

& nnd 65 - 76

1. 11lsun3u Ekahau Heat mapper Wi-Fi Site Survey

9
1.1 2IMSRANNTZINOTAD FU G

' AssrumedaanRaniaRed ddnaanAuauRTgRTENE

o0 & 6 o8k

v 9 Y
7NN 1 AAAAN Access Point YU G 2IMINANNTZINYTAA



93

9
| 19AAAN Access Point

3 Access Point

! 9 9
NN 3 AAAAN Access Point FG-B1 ¥U G 21MIINANNTLINYTA



94

Y
AAAAN Access Point

e W by TRUE (Dt

g e

' 9 9
2NN 4 AN Access Point FG-B2 ¥U G DIMIINANNTLINYTA

9
1.2 91MSIRANNTZINOTAD FU 1

e - 5 ®
et it it b == 1
2 e T N Th TR =
il [ nol 1 E: E- 8
B T ___‘:f&l [=] =_“:,..,m“ = ] 3 . ©
. | M
g l;ﬂ: - » -@
|
4 Y|
. >=17) -
i i ®
®

H 9 Y
MU 5 9NN Access Point BU 1 2IMINAUNTZINYTAA




95

9
PANAAN Access Point @ © @
|
1G]
Sy |
- -©
-
b—- 8- | — |-
- —] G
! i
i -®
+._._. :g
k3 s o
_i.,._....... T @
L ]
S,

P
(4

#19 Access Point |

' 9 9
7NN 7 IAAAAN Access Point F1-B1 %U 1 91ASINANNITEINYTAA



96

’ a &
AAAN Access Point

Y
AAAN Access Point

1 9 9
NN 9 AAAAN Access Point F1-B3 %U 1 21IMSINANNITEINYTAA



97

9
1.3 9IMSINANNTINGTAD FU 2

H 9 Y
MU 11 AAAN Access Point F2-A1 ¥U 2 DIMIINANNTZINOTAA



98

y a &
AAAAN Access Point

' 9 9
7N 13 AAAAN Access Point F2-B2 ¥U 2 21IMIINANNTZINYTAY



99

9
1.4 2IMIINAUNTINGTAD FU 3

mT

9
2

‘gﬂaﬂm Access Point

' 9 9
NN 15 IAAAAN Access Point F3-B1 ¥U 3 21MIINANNTZINYTAY



100

9
v

N Access Point

H 9 v
MU 16 AAAN Access Point F3-B2 ¥U 3 1M IINAUNTLINYTA

H 9 v
MU 17 AAAN Access Point F3-B3 ¥U 3 1M IINANNTINYTA



101

9
1.5 9IMSINANNTINITAD FU 4

dssuumsinonuessianed dinnummnauasgasail

A I

9
1 . a (4

IAAAAN Access Point

!

.@I
H
JVI

v 9 Y
NN 19 AAAAN Access Point F4-Al TU 4 2IMSINANNTZINOTAA



102

' 9 v
MU 21 AAAN Access Point F4-B1 ¥U 4 1M IINANNTINYTA



103

9
(4

9AAAAY Access Point

H 9 v
NN 22 AAAN Access Point F4-B2 ¥U 4 1M IINANNTZINYTA



104

9
1.6 9IMIINAUNTEINITAD FU

9
(Z

@9 Access Point -5

' 9 9
7NN 24 AAAA Access Point F5-A1 ¥U 5 2IMSINANNITEINYTAA



105

3 Access Point  |©

9
a (4

AAAAN Access Point

H 9 v
N 26 PAAAN Access Point F5-B2 YU 5 21MTINANNTLINYTA



106

9
1.7 9IMSINAUNTNITAD FU 6

' a & s
‘| IANAAI Access Point

H 9 Y
NN 28 9NN Access Point F6-A1 ¥U 6 9IMIINANNTSINOTAA



107

v
AAAN Access Point

H 9 v
AN 30 AAAN Access Point F6-B2 ¥U 6 2IMIINANNTINYTA



108

9
1.8 9IMSINAUNTZINGTAD FU

' 9 9
NN 32 AAAA Access Point F7-A1 ¥U 7 2IASINANNITEINYTAA



109

Y
AAAN Access Point

' 9 9
NN 33 AAAAN Access Point F7-B1 % 7 21MINANNTZINYTAY

)
YAAAAN Access Point

e ®

e

9 =3

g | ey

1|M=$m-ro

P kit 8 s
T =

i——

H 9 v
MU 34 AAAN Access Point F7-B2 ¥ 7 1M IINANNTINYTA



110

9
1.9 91A1709NITYS YU G

“Thursday, October 28, 2015

' 9 9
NN 35 PAAAAN Access Point YU G D1ATDINTUE

9
(4

#14 Access Point

H 9 9
7NN 36 AAAAN Access Point Udoncity-WiFi-AP1 U1 G 81715090388



111

9
a (4

AAAAN Access Point

v Y 9
NN 37 AAAAN Access Point Udoncity-WiFi-AP5 ¥4 G 81115092388

9
1.10 91M1593RIYL YU 1

9
(4

#14 Access Point

' 9 9
NN 38 IAAAAN Access Point Appsecurity U 1 91A150INTYL



112

9
1.11 91MT0INTYS YU 2

9
v

N Access Point

' 9 9
NN 39 AAAAN Access Point Teparuk-Room U 2 91A1509038L

9
1.12 91M1999RTYL ¥U 3

Y
(4

#N Access Point

v Y v
NN 40 PAAANN Access Point Wesuwan-Room U 3 81A1509RIYL



113

2. Yisunsy inssider4

Y
2.1 IMINAUNTZNGTAY TU G

i 41 msasnaeumssumuluresdyanaufeinuuazminudouvesdyaouns ouiod

9
YU G DINSINANNTLNITAA

9
2.2 9IMTRANNITLNOTAD FU 1

A 42 msasnaeumssunuluresdyanafeanuuaz minuFouvesdya a0

9
¥U 1 0IMSRANNTLNYTA



114

9
2.3 91IMTRAUNTZNITAD YU 2

Al 43 msasnaeumssunmulusesdyanaufodnuiazmsnudeuvesdyn auns 0o

Y
YU 2 0IMIRAUNTZNYTA

Y
2.4 2IMIMNAUNTLNOTA FU 3

A 44 msasnnaeumssumuluresdyanaufeanuuazminudouvesdyaouns ouiod

9
U 3 DINIRAUNTLINOTAG



115

9
2.5 91IMIRAUNITLNITAA YU 4

A 45 msasnaeumssumulusesdyanaufeinuuazmIinudouvesdyaouns ou1od

9
U 4 DININAUNTINOTAG

9
2.6 DIMTRAUNTLNITAD FU 5

A 46 msasnaeumssumuluresdyanaufeinuuazmIinudouvesdyaouns ou1od

9
U 5 DINIRAUNTINOTAG



116

9
2.7 9IMIRAUNTLNITAD FU 6

Ml 47 msasnaeumssunmulusesdyanaifednuiazmsnudeuvesdyn auns 0o

Y
YU 6 DIMINAUNTZNYTAC

9
2.8 DIMINAUNTLNOTA FU 7

Ml 48 msasnaeumssunmuluyesdyanaifoinuiazmsnudeuvosdyn auns oo

Y
YU 7 0IMSRAUNTZNYTA



117

9
2.9 91M1709NIYS YU G

Ml 49 msasnaeumssumulusesdyanafoinuiazmsnudeuvesdynnauns oo

9
FU G DINTDINTYY

Y
2.10 ®1A150INTIL FU 1

Ml 50 msasnaeumssunuluyesdyanaufoinuiazmsnudouvesdyn auns 0o

Y
FU 1 9I1N15OINT VL



118

9
2.11 911593INTYL YU 2

Al 51 msasnaeumssunulugesdyaaifoinuiazmInudeuvesdya ouns 01 1e

Y
FU 2 DIN1TOINITVL

Y
2.12 91A1509NIL FU 3

AMud 52 msasnaeumssumuluresdyanaufeinuuazmIinudouvesdyaouns ouiod

9
YU 3 DIN1TOINTYL



119

3. Tlsunsu Acrylic Wi-Fi Professional

9
3.1 9IMIINAUNTLNITAT FU G

W Acrylic Wi-Fi Professional - FULL /’-7-}‘\ D A % B @

551D

A 388 WA

MAC Addi RSSI NI~ Chan Width 80211  Max Rate WEP WFA
1 s 1

I
UDONCTTY-WIF
IET free WIF] by TRUE
UDCRCTTY-WIF
UDONCITY-WIF

APLEGUDN-0003 B2
AP-Mazzage
UDCHCITY-WIFL
UDORCITY-WIF

EEEEEE EnE
<

AR 53 MIasIamANuTNVeIFYNAIELOATINIEN

9
YU G 9INTRANNTZINYTAA

9
3.2 9IMITINAUNTZNOTAD FU 1

W Acrylic Wi-Fi Professional - FULL 'ff? D &9 % ﬁ @

551D

| APLEQUDN-0003 E2
@ 380,
WDONCITY-WIR

| UDONCTTY-WIR

1 UOONCITY-WIF

@ 3BWF
LOONCITY-WIF
UDONCITY-WIR
UDORCITY-WIH
Fidder]

e wnrs

InEme. .- -

AR 54 MIasiamanuvesdyNaasdaTIMIaIdyaa

9
TU 1 9IMTIRANNTZINITA

WPAZ  WPS Password WPS PIN

- =%

nm =
v

Tyaaaod Yy unIu

=K

WPAZ  WPS Password WPS PIN V

Ao IUIUNIY



120

9
3.3 0IMSINAUNTLNITAY T 2

@ Aoyicwisproesiond -l B (] A B [ B nm =
SSID MAC Address  RSSLiNI= Chan Width 80211 MaxRate  WEP  WPA WPAZ  WPS Password WPS PIN V
B UDONCITY-WIR ¢ 61,0 6 AN 4 an 30 Open H
B idda] o 43 18 A ks - e .
B UDONCITY-WIH 7
N GBEWA 1
N UDONCITY-WIH 13
W Mecialener 145
N UCONCITY-WIR 1
B W Tepank-Reem? 6
NESWirelss g
B WiiTepanic-Reem
W W Tepank-Rizom b
W UCONCITY-WIH
e o
{ @ 0 9 1] [ T W [ o
NN 55 NITATIVIAANANULUVNUDITYUIULUASDATINITAITYYIUADAYYIUITUNIU
P
YU 2 0INSINAUNTZINYTA
a =S a g’l
3.4 01ATMAUNTSINYTAT YU 3
- y A
N Acrylic Wi-Fi Professional - FULL = D &4 |é ﬁ @ inn E
MAC Address  RSS] 5= Cunent State Vendon Waelnlo #Sent # Recenwéd #BSSI0 Firdd Lt Bigl
0 B AR T AgEEFE  Fasbir Pl B | 173N fiw 5

AR 56 MIasiamanuNvesdyNaadATINMIaId Yy uAed YA IUTUNIY

9
TU 3 DINTRANNTZINITA



121

9
3.5 0IMSNAUNTLNITAY TU 4

A =A%

W Acrlc Wi i Professional - FULL A D & % B @ ng =
5D MAC Address  RSSLiNi~ Chan Width 80211 MaxRate  WEP WPA  WPA2  WPS Password WPSPIN V

LE % 1 0 by 5
iU @ 4 B bhgn 10 Opn i
! L N [ ha an ]
T
n i
L] §
B HpA3903 10
B UDOKCITY-WIR 1
B UDONCTTY-WIR

AR 57 MIasndamanunvesdyNaLagsaTINMIad Yy uAed YA IUTUNIY

9
TU 4 DINTIRANNTZINITA

9
3.6 DIMITINAUNTLNOTA FU 5

a o x
QW Acrylic Wi-Fi Professional - FULL = u & E \j @ inm =
Femr - Shew o pelsnmer 7 Vi packric [n [ ]
Murnber Time RS« Chan Type  SibType Souree Address BSSID Destination Address. Stze Description

AN 58 MIATIIAMIANITUURIT YR ALAZ BRI AT Y IUAD T Y IUTUNIU

9
T 5 01N TINANNTINYTA



122

9
3.7 0I1MSINAUNITLNITAY TU 6

= BX
w!\rr\flu Wi-Fi Professional - FULI F‘\D @% D@ nn =

MACAddress 1554 SNR Chan Width 80211  MaxRate  WEP  WPA WPAZ  WPS Password WPS PIN Ven
< 1 ¥  bgn 130 O Hemk
B o .00 130 Dpen He

LDOKCITY. WIFL
UDORCITY WIFL

totudn bR
AP-Maae
HP434903
LIDONCITY-WIFT
Thimahidol wifi
LIDORCITY-WF
UDCNCITY WIFL
9 188 Wik
SETUP
LIDONCITY-WIFT
AN 1491

L R § =y Bl § fl B 0 B

%3 A %

AT 59 MIasIiamanuTNYeIdYMIaZdATIMIEId Yy IMAod YA IUTUNIY

D) 99

9
YU 5 0INNAUNTZINYTA

9
3.8 DIMSINAUNTLNITAD TU 7

W Acryic WiF Professional - FULL @ L_| &4 |_5 h @ Inm "%

5510 MAC Addiess RSS13HI= Chan Whith BO211 Ma Rate WEP- WPA  WRAZ - WIS Pisswoid WPSTIN Vendor
UDCRTTY AT el "!-l! Mg 100 1 i g M Opm Fiwaiwit Packand
UMY WA Hiws

s JEUIR TR T [

IDOMCITYATF] 0

e
&1 W "
K bw Wl by TLE - R2ib¥cid
UDOMCTIY-WTF T
STHEWF]
UDCRCTTY- A1
i TRUERTF]
UDCRCITY-WTE
R

L2 B L a n 4 B 4 )

L)

%3 A %

AN 60 MIasIIAMANUITNYBITYMIAZOATIMITIT Y IMADT YA IUTUNIY

D) 99

9
FU 5 DIMTINAUNTLNOTAC



123

9
3.9 91M1993NIYY YU G

v Acrylic Wi-Fi Professional - FULL @u @ % ﬁ @ nn ) =

S0 «Mp'sCMdrss RSS[SNI! Chan Wldﬂ'sﬂﬂleMthate WE’ WPA  WPA2 “‘P&Fmrd%ﬂﬂ‘lendnr

B WiR-Wessuman-Room A3:50:2 1
§

| B4 WM B

W WiiTepanik-Room?  64:FESD:EAAR:L B 4 §

0 WiTeparukfoom2  6hF6DEAGE 5 5 @

0 WhTepankfoom  6h:FESDEA0F S0 W M

[ ] WﬁTepamtRum CRFEDIMIND TEs # b

i e ot s 1

[ | LDDNCEW}REEJ\‘M 0 1

B UDONCITY FREE Wi 23 1

B UDONCITY FREE WAL 20 3% 2
W VDONCITY-WET §

W | Ldnnsh, AT e [ TR ) i

ﬂ'IW‘VI 61 ﬂ'li@]5’.]i]’Jﬂﬂ'Iﬂ’J'IiJL"]JNﬂl’ﬂﬁﬁ'ﬂ]ﬂﬂmuaw’ﬂﬁi'lﬂ'liﬁi Wiy_ UIUAD ”iytywm
TUNIU

9
BU G DINTOINTYL

9
3.10 91A1T9INTYL HU 1

MACAdess RS Sm CurentStte Vendor Woshifo #Sent #Receved #8550 First Last Mt

¥
!ﬁEBﬂ B4:56: 1F:C
.ﬁﬂ'lf‘ﬂ"ﬁﬁ‘m'ﬂ
AN 62 MIaTvIamaNutuUeId Yy aLaz oA 1M STy IMAD Ty

9
JUNIU YU 1 DIN1TOINTYL



124

9
3.11 91MIDINTYS BU 2

W Acrlic Wi-Fi Professional - FULL D D &4 % D @ [} | =

M&[Mdress RSSL Snr Current State Vendor WpsInfo !Serrt # Received #BSS&D F'lrst Lasr Mgt

AN 63 MIasiamanuNvesdyNaazdaTIMIaId Yy uAody I

9
TUNIU FU 2 BDINTOINTYL

9
3.12 91A1999RTYS BU 3

V Actylic Wi-Fi Professional - FULL ) D A4 % B @ 11| =

SSID ~ MAC Address RSS{SNR Chan 'Mdlh Eﬂﬂi Mm(llale WB’ WPA WPAZ  WPS Passwurd WPSPIN Vendor
Wdondity Wi 0 i N b

UDONCITY-WIF
UDCKCITY-WIF
UDONCITY-WIF
WiF-Wessuwan-Room Lo44: 304 40 il na 8667  Open nc
WiE-Wesswman-Room] 2: 502044289 79 42 48 b na 8667 Open Cisoo Systems. Inc
LDORCITY-WIH % | haqn Ipen ckand
P Medusa
NETWreess
Yoo 01
UDORCITY-Wi
UDONCITY-WIF

%0
]
B0 -4
{17

AN 64 MIasIIamANuTNVBIF Y AIaLsATIMI STy MAD Ty

9
TUNIU FU 3 DINTOINTYL



125

4. Yisunsy Net Meter

9
4.1 DIMSINAUNTINGTAD FU G

Dovniond Upkoadt
= Lo Ge a.53m8
orpo, - S B B s7gn o5 mh
| e B 1 6 I I B P v s
: et 7 L0 P Y f | M fate 236 kBl LI KBA
;: : . ) g verage fane 87 M P
el VLU E L N e
;"""'fﬂ ] e e RN g (] e e i o bte. 10 < s e stace e
o || ! : 1000 tats e secora, D5 starats for 1024 Bytes pes second. -
R 1 il
1 w1 ET L 0l Il I || oo:02:54 o e
L : iIe "4 5% complete - %
s i
(et § A HE Al H OB i il il El A Copying &4 items from Ldornp te Deskten
- i 3 == . S e 98% complete nl =
! o | = |
 nan
l : Marme MAMIFEST WF
Ly . Time ramaining: Aboud § eeconds
15 Mer remasning: 22 (15,4 ME}
j7.6 g Do GT3.3 e g L 945 i ol
L
Mt I &
= hosse an adapter 1o test:
ETST = = F <
e
] | Oomricad Upload
i I Tous: FRTE Len0a
T 2. 24mb. asigh
34 ] || e Rate: nrEEs LIMEA
e 1 LT wamn
i Average Bate TS s
S s o 0
L L
o5 . Clreset
* K Hte: B starets for 1, ' starts for by, 58 = Bt b standh o
g e o 4 || 1000 s per seennd, 1B/ starels for 1024 bytes per second.
i 00:03:51 swog | | Cose |
J e
am = 9% comglete -
o B
I Copying 44 iterns froem Software ba Udemp
tho
dlam
LIEEY
Hazens
jmw'
T
ot Ieerns resnaining: 19 (3,12 MB}
o
l 113 M) g Dovin: B32.0 KB/s A L 300 ks Faprm Gl

A o & ) " A P g
NINN 65 ﬂ'li’ﬂ‘wIﬁﬂﬂlmzﬂ'l')uiﬁﬂﬂ"]]’ﬂy’ﬂN'Iuigﬂﬂlﬂiﬂ“lﬂﬂlmu]liﬁ'lﬂ ¥U G

01ATINAUNTLINYTA



126

9
4.2 DIMTRANNTZINOTAD FU 1

[ kst

1o0c mne

BSTg 764

narepE 107208

At BT =
Arerage e EEEL T e

7| [ : I [ s o=

[l st sdnptar cates grach i rin parsios when starting

Pt ' sharchs: fr-brt, W stancs For Syt 1D = Biwis. libs stncs for
00 b Ba mtaech for

i =

| X =l {.": I 00:04:05 sten Cene

| il

| i [ .
Kk =5 3% complese = Ea

I s bl f 'I- " . e N 1B 3 Cepying 39 Rems feom U ing 10 Deskiop

l e 1 9&% complete ITI

| ¥

I

v Fame: resime
[fae Tim rmrmusinieg: About § seconds
i Htwme remaining: 33 {163 M1

Feser detaibs

x; 53,0 ML) g Co: 51,3 KU gL (LR VEL

Dowrined S
Tatat e Looan
ARSIy asagh
Macewn Hate: B8N 642 -8
Mrwrum Rate: E ) Ll
Average Rate L 2.80M84
[ [Ty
(m]
Hote: W stands for bet, T stands for byse. Il = By, tkbps stands for
1000 bits secord, 1KH/5 stard for 1004 bytes per second.
00:06:05 Sp chose
a4 5% complete -

Conpyirry 42 terns frem Seftmare 1o Lo
98% complete [u] =

Hame: AdobePstehintate

Tirme semaining: Absut 10 seconds
Rernd remsaining: 31 (16.3 ME)

Fawer details

| o P2 ) ' A P y
NINN 66 mia‘wTwammzmmiwaﬂmay‘amuizumﬂiomwuau'limﬂ ¥U 1

D1IASINAUNTLINYT A



127

9
4.3 DIMINAUNTEINITAD FU 2

Davrkand ]

Totat 00 A
R k5 L

Hgsama Sl iV ASNB GRS
e Rate: 1B Se0n
Fromage Raix an i zma

s o 1o
[| Clres stapter rates grach n man sncos v dartrg
Wotel Y siands e b, stans for bt 35 = B, (b siands B

00:03:22 [om | o

"o B8N complete - S

Copyng 4 dems from Udoing b Dektop

Capyang 44 derns frem Seftware e Udeeng
9% complete no=

A [ o 9 ' A 1 9 g
NINN 67 miawTmmmzm’;ﬂmﬂmay‘amuizumﬂiammmullima ¥ 2

2IMIINAUNTZINYTA



128

9
4.4 9IMIDAUNTZNOTAD TU 3

Coricac riast

Tots LI 1L
TEg 50k

Vs e EELL ELE
M St LeLeEm Ll
bromrage Rain [l BEA

=

[l ams acacter rabes grace i mae v when st g

Mot T s o b, F st foe b, 1 = b, o sians
R s U e 30 byt

00:22:24 o] | ome |

Copying 4 iterns fram Ldomp o Desitep

85% coerplete

Coreriaad pioec
Tokat: E e L SEE.[2ME
LDl B0
[R——— e 1nveE
Ve Raies L4 B el

FEl mwyon g
[l et mckater s i i o ik e atar g

Haie: ¥ stands fo ik, B siands for byt 3 = Biis. ibbps sinedh for
1000 ets per pecond, LGRS stards for (24Dytes per seond.

00:20: 47 e | | e

G ST Cramplete

x

Coprying &2 memeg fram St b Lifoing

92% complete m =

A o 4 Y ] A 1 9 g’;
NINN 68 ﬂ']i@‘wIﬂﬁmm%ﬂ']')uiﬂﬁﬂ“ll@ll”ﬁN']ui%‘lj‘ljlﬂ‘ii’)‘lﬂﬂ!mulliﬁ']ﬂ ¥U 3

01ATNAUNTLINTAL



129

9
4.5 IMITNANNTSINGTAD FU 4

(=TT

(m] - g

Fate: W siands far ‘tmets for b, 2 = st Bibpa stans for
o0 s e st D s o BT P o

00:00:32 =1 =

[l == o= commene = L

Copying 33 mems from Udams 4o Desbtop

0% enmplete [

~ o 4 9 ] A 1 Y ?l'l
NINN 69 fniawTﬂﬁﬂ!lﬁgﬂ']jllliwaﬂsu@uuﬁN']uiz‘u‘]_]lﬂﬁﬂeu']ﬂ!lﬁulliﬁ']ﬂ WU 4

01ATINAUNTLINYTA



130

9
4.6 IMINANNTSINOTAD FU 5

Crovninad Lo
ok mae Lo

AL atie
Vawrm Rt IL4vs Bams
Vi Flaba: e e
g B P w7
Eaapsn o
Pl } o

Pl " eavncs o b, B s o | 15 = Ews. libps s
mhwmx'mﬁ#mmwnl_

00:00:24
WG 1% comrplets
Copying 44 fems from Lidarp ie Desinop
11% eomplete " =
Spest 421 MBIy
) oty St
#* Sopwach - o
Chooss an adacter ¥ et
Tosh 105w 10 S
s mmm
M Rate: TS LS L1
Frm i s Baskes
Arveregn Rt 1 “ntmmp
[ s 0
o :
W stars for for - or
BT B 2
00:00:19 5w ] [ owe |
3 0% Lamplebs - £

Copywng 8 tema lom Soltars bo Plew folder
1% complete n -

. Speed 583 MBA

Mame phateshop, 12,175

A [ " 9 ' A 1 9 y
NINN 70 miawTﬁammzmauTﬁaﬂmay‘amuizumﬂiammmu‘lima ¥U 5

01AIIRNAUNTLINYTA



131

9
4.7 IMINAUNTEINITAD FU 6

it
] poad
srzre s
LTS EE T
gl e e Ameem EEE
Il e e s o
e g At Lasrers msrms
(=T
[t actmmter vyt grnges i rasin o sher: staring
Wate: i stands far B, stmnds or lyte. 3 = B 05 stands for
1000 bitn pe pecanc, B wtwc. for S yaes pe acand.

00:04:56 son | | o

s 3K ol -

Copyveg 44 e degm Uderms b Drdis
35% complete "

Spers L1MBT

Cemriant Upizad

s Lo

I4.Tink LR

M e w20 07Kk
T 30

Acerage Rate S5 152M88

| Basapermn
[Tl it adacten rales g apdh i e versdiew weer st Sy

PRt W e B DAL B s P Dple, 3 - B, TN SUME A
X b per oo, B wiands For 1534 ryies per second.

00:04:51 e

=

B

-

Cepying 48 ems from Scftmaie e Udomnp
9% complete " ®

e o i = =
R )

Hame: setup
Tieme remaining: Abaut % secends:
Ierr remmainieg: 16 {153 ME)

e M T R TR

}

Fosenr dutail

A o & ) ’ A P y
NN 71 miawTwammzﬂnuiwamagamuizumﬂimnmmu'limﬂ ¥U 6

D1IMSINAUNTLINYT A



132

9
4.8 DIMINANNTSINGTAD FU 7

&+
e e adagiee o bt
¥ i e e ot ]
e T 1 = S| .. ima aare
ar i L, - ———F— amp e
Rt e . N | Bl ol BAT N ad@ma
gt ¥ 1 1 S L | e— monk aa
S Ante LiEMEE 11.5eER
= | = 135 i [ rn o
| K || ammt vt gra, i e e whan pareng
H ) Feate: W wtancs for b, Wostanas b Syie. @ = B, lbps sancs far
|am i F—l= = 000 e Becond, 1584 Saes B W14 D De o,
Prerou | G L I N R | :
00 : 14 ; 27 s e
i |-
et 4L LR |1 T 4—|- . - = 5E% comghene = »
e . Copying &4 e from Uidaing (o Deskion
£l

il 1Pl b 5 et 98% complete 0 "

fad Mase: AdobePhistoahon £ Cors_sB4. 16064 T30
s I Time remaining: Ab<eat 10 seconds

Marns remaining: 5 01T8LE)

Furur ditmh

Average Rate

[ Aays on top.
jm
Note: " stands for bit, 8" stands for by e, 18 = 8bits. 1kbps stands for
1000 bts per second, 1K/s stands for 1024 bytes per second,

00:05:09 swo | | Cose

s 98% complete -

—hi— Copying &4 tem from Software to Udarnp
| | 98% complete u

.

: 7.04MB/s) Avg Down: 63.0 KBjs Avg Up: 3 el

= o P ) " A P y
AINN 72 ﬂ'li’ﬂ‘WIﬁﬂﬂlmzﬂ'l')uiﬁﬂﬂ"ll’mgﬂN'Iui‘é’,ﬂﬂlﬂiﬂalﬂﬂ!,mulliﬁ'lﬂ YU 7

D1MSINAUNTLINYT A



133

9
4.9 91A170INTYT YU G

)
vt a0 avtapier 1 sty
f ry e
: ] st
- Totak L@ T )
amg e
Vg e nawes LIEE
Vinemun Rut ate o
Arowrage Fate LM =2 L0
Flwwap nma

[TReses adapier rates grah o1 mam wrcees when siaring

Haie: B sianc for oif, T stands dor byt 01 = Mkin. chos vimncs for
L bty per secorel. s sard ko 1024 bpies per second.

00:02:42 sep O

5 SA% camgle = B

Capying 44 iwma fram Userng b Dabioe

: 98% compicte .
iz 3 B
0 i
Y —
a
fuon
d Marne ADDBENRSA
oy Tite sesaiciag: About § seconds
sl [ —— T
i
1 U0.BMEIE) drg D 240 MR Sumn | 74 M
r—y = 8

Choscm i ke b bt

pamcrn Afmrey AT U v bt Akt

| 00:02: 44 | o

1 =
|

. Jirll et H Easiad i
AT S ——— _i — !_ Fata: e manre
l . : 2 Il e i
e | M R ERRE T e
S N | e Aze. 10 et
o | R PR P
R4 . i = ]
g f g fa’ whr
) ! | 1 B s o b, 5 siancs for By, 5 = BL, Thios 51 for
c ! i 1550 b e smcnd, BT stk for 1L 34i74 par mmcorcl
i
|

=g

Copying & bems from Yofsaane 40 Ldomp.
98% complete " =

|

hamu: ADOEEZNLSF
Tirres remaining. #baut § wcandy
herms nemmin g 23 (144 M

= 07 M/g) Rop Curs: 175 WA DL 4% MLE | | Ly by

A ) o v ' A Y 3
HINN 73 ﬂ’]ﬁﬂWIﬁaﬂllagﬂ'nl‘liﬁﬁﬂs“ﬂuuaWTUﬁgﬂﬂlﬂiﬂmTﬂllﬂuI‘liﬁTﬂ ¥U G

91A1T0INT UL



134

9
4.10 91A199INITYY YU |

Devarind Upland
Tokak ama e
nmg Panenk
|- R ek
| M fat: La0h A
| oo e T ) 10
E b on e
(] e

Paist 1 stands For b B sumds for bt G = G0, 10 Stteds fur
1000 buts par mecand, UZVE stands far 105° byms per awcand.

00;02;30 == e

o5 A% compists =

Caprineg &2 ey Saaen Udarig b Deiteg
QB3 complete T

Mame photcsbos 12k
Time remaining Abeut § seconds

Ierres remaring 311175 ME)
! Faaer dtale
ARAEW I 1] Wirchres Bireath Ardapier
Ty T T
Tedsie amme me
0T by L]
Vasru R =4 s
|l e T [T
dreerage Fate 1IN BETVRA
=t
|_immeat ammtar raine graph i rae wrsies shen dtartng
Hiarte: ' gty for b, W stancs for bre. 3 = Bbits. cbps tands For -
LG b pe s, 1Ry suruls fon L0 rynes e secoe -
-—r
00:03:04 swp Cen
s 8% comples = ®
Ezpring &4 e from bcsesars tn Lk

8% comgplete "o

e nemairiney: 31 (178 MB)

Faty chetail

A ) o v ' A Y 3
NINN 74 ﬂ’]iﬂWIﬁaﬂllagﬂ'nl‘liﬁaﬂs“ﬂll“aWTUi&’UUlﬂiﬂm’]ﬂllﬂuI{liﬁTﬂ TBU 1

91A1T0INT UL



135

9
4.11 91A1T9INTYY YU 2

e
LR
Ll

wEE
IR

= P )
B [ amast s o grgh n e varbo ahesd, EWEng

Pt W e b B B Ll P Bl B L BB A
0 e e oond, R s B 16 by ey aniond.

00:07:25 o

A ) P2 v ' A ¥ 3
AINN 75 ﬂ’]i@WIWQ@HQ%@’WUIW'@@W@HQW’]uﬁg‘UULﬂjﬂsU']ﬂllaullﬁﬁ']ﬂ YU 2

01A150INT UL



136

9
4.12 91A1993IRTYL YU 3

A ) 2 D) ' A v )
NNN 76 fnif]WTwaﬂllﬁ3ﬂ13u1ﬁaﬂGUf]ial'aWﬂlflf‘lﬁgﬂﬂlﬂﬁﬂell']ﬂllauuliﬁ']ﬂ YU

91A150INT UL



MARUIN A

d a 3}; v a
gmfmimsﬂswwu HU G DINTDINTYS



138

d A g v A
ﬂuﬂﬂiﬂ"ﬁﬂi%‘lﬂcﬁu FU G DINTOINTYS

 AusEiLVINTITUSNISUI T AuASaAssl
City of Udonthanl Public Foreigner Service

MW 73 GUaINTUTMIUIINAUATYATET

malugudguinisilszyivu




139

! 2 Jd 1 a a 3’,
NN 75 ﬂ'IiGlVQﬁJiﬂ'liﬂ'lfﬂuﬂuﬂlmiﬂﬁﬂiﬂ]iu'lu]%'l@uﬂifr]ﬂﬁ‘m‘ﬁ ¥U G 01719

DINIOL



4

¥o

U =) Y a

T U Yina
da

aounna

sz iamsann
d‘ o

aounNmINY

AU

140

U1YYAT HUNITLIA

17 WoAIN18U 2521

o a J o o a J
’E’JHﬂ@Lﬁ’ENﬂWWﬁH‘.E WHIANTWAUTD

a

Yy una TuTagvude uiInedeg Juness5u1531% U 2550

o w =

AINNUNAIAUATYATEIN 991 IARATEI

v Aa a J o
UNIFINITADNWIUADIFIUIYNTT



	บทคัดย่อ
	บทที่ 1
	บทนำ

	บทที่ 2
	วรรณกรรมที่เกี่ยวข้อง

	บทที่ 3
	วิธีดำเนินการวิจัย

	บทที่ 4
	ผลการดำเนินงานและการวิเคราะห์ข้อมูล

	บทที่ 5
	สรุปการวิจัย อภิปรายผล และข้อเสนอแนะ
	1. สรุปการวิจัย


	ภาคผนวก
	ภาคผนวก ก
	ภาคผนวก ข
	ภาคผนวก ค
	ชื่อ นายอุดร  พันกระจัด
	วัน เดือน ปีเกิด 17 พฤศจิกายน 2521

