176 ENGINEERING TRANSACTIONS, VOL. 24, NO.2 (51) JUL-DEC 2021.

Group B: Engineering Educations, Application, and Techniques

nswandmuuansludvinisiieasvayaive itianadugns

Tun1si58u

Laboratory Development of Outcome-based Learning
on Data Communication

gnns wslla

A191IVIAINTTUABUMNIADS A0 1TUUTHNTTUUNIUAT AREIAINTTUAERSwazINALLLAT

wnTIngdemaAlulaguviuas 140 QUUTBNANTUS WUNNTLYUTIY WANLBITDN NTUNN 10530

Email: suphattra@mutacth.com

Manuscript received August 20, 2021
Revised September 28, 2021

unAnga
unaiddnausnisiauinisiSeunisaaudy
Ujvamsiasulusieivinisdeanstoya lnelduasnsyisey
gy @5agussasdiiteigissudalodduduaauns
FomrsuaztuiugnlumsiSouivuasodiensuiiunasuas
msians lngldlusunsuanivdayauvyiaaiass vinasan
sudayavinuanwaiasuigiFouldernludsausss15u

Yy o 3

saudeligisyudlaguuvunsdmnsudoyaniuu1nsgiu
61199 ﬁfudxmw?um?miw‘ﬁmwai’zﬁwﬁagﬁ’u wanemidl
msliusunsudraaunsavielunisasrunsadigvuinan
e IigiSouSeuinisinasisagylunisdoans oy 1P
Address, Subnet Mask, Default Gateway #asiud18giay
DNS Server tflustu degiouansarrluyszgndldlunts
WoudainTavesing 9 ludinusea13uldsndae nrsvimun
FauufuintsiasuidvinligiGeuldiiunwntsiaarsedng
wifvSeuaniuilovinngwe] wan1sUssidunaansnsiseu;s
daunsuuuUfanistusesvinisdearstoyauanditiudd
dnfnwitléazuuufiinasunnds 50% demauiudu
uaz Class Average lusie3vunsovignaununasuazniy

sanssiudy uanalifiivdl msWmundenisdaudiidnis

1 ¥

< 4 '3 v Y 1 a a
iWunisywugivesanui liungiFeulded19aTun15i5eu
518391959

AraAgy: msiFeusivuldiaansidugin  nrsiamaseu

a wa

N15q9U N1590NUUVYAUANITIATY

ABSTRACT

This paper presents the laboratory development of
the course of data communication using the outcome-
based learning. The objective of this paper is to make
the engineering students understand the sequence and
procedure of basic data communication that is the
basic concept for the course of computer network and
administration. Packet sniffer in real time is a tool
used in order to sniff the data from application used
including with the standard format of data frame in
traffic through the internet. Moreover, network
simulator is used for a small network to make students
understand the necessary parameters such as IP
address, subnet mask, default gateway and DNS server,
that students can apply to connect and set up the
network in daily life. Development of laboratory course
design shows that students can see the data flow of
data communication. The learning outcome evaluation
in laboratory shows that the number of student’s score
more than 50% is increased in data communication
course and class average of the course of computer
network and administration is higher than last year.
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Results show that the development of laboratory
content is the foundation of knowledge for learning
advanced courses.

Keywords: Outcome-based Learning, Educational

Development, Laboratory Course Design
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doansnieluniotng Tsunsu Wireshark Tlun1sdndudey
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wisudayaudsasaluy Real-Time AIHAGNSIUN 3 wazun
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[ [arp B3 ] Expression

No.  Time Source Destration Powcsl  Lengh Info
1513 12.163476 Hewlettp 3e:6a:30  Broadcast ARP 68 Who has 263.188.54...|
1514 12.274209 HewlettP 3e:02:80 Broadcast arp 60 Who has 263.188.54...
1532 15.254875 Hewlettp 3e:02:80 Broadcast aRP 60 ho has 263.188.54...
1645 13.267936 HenlettP_3e:0a:de  Broadcast ARP 60 Who has 203.188.54...
2396 33.565131 HewlettP 3e:62:80 Broadcast aRp 60 Who has 263.188.54...
2408 35.754890 Hewlettp 3e:02:80 Broadcast aRP 60 ho has 263.188.54...
2409 35.345545 HenlettP_3e:0a:de  Broadcast ARP 60 Who has 203.188.54...
2516 36.265200 HewlettP 3e:62:80 Broadcast aRp 60 Who has 263.188.54...
2517 36.265477 HewlettP 3e:02:80 Broadcast ARP 68 Who has 263.188.54...|

> Frame 1513: 6@ bytes on wire (488 bits), 66 bytes captured (480 bits) on interface @
> Ethernet II, Src: HewlettP_3e:@a:s0 (5c:3a:33:3e:0a:88), Dst: Broadecast (Ff:iffiffiffiffiff)
) Address Resolution Protocol (request)

©2e0 ff ff ff ff ff ff 5c Ba 38 3e @a 80 08 06 00 6L
@210 03 00 06 @4 00 61 5c 8a 38 3e @a 80 cb bc 36 6L o
@920 ©0 00 00 ©0 00 60 cb bc 36 23 @0 €0 00 00 00 00 ...
@932 00 00 00 0 00 6P B 6O 00 00 00 08

FUA 3 f10e19n715anduisa ARP Lilefinwa1aun)saeans
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> Frame 1514: 6@ bytes on wire (480 bits), 6@ bytes captured (480 bits) on interface @
> Ethernet II, Src: HewlettP_3e:@a:8@ (5c:8a:38:3e:0a:8@), Dst: Broadcast (Ff:iff:ff:ff:ff:ff)
4 Address Resolutien Protocol (request)

Hardware type: Ethernet (1)

Protocel type: IPv4 (8xB848)

Hardware size: 6

Protocol size: 4

Opcode: request (1)

Sender MAC address: HewlettP_3e:0a:80 (5c:8a:38:3e:0a:80)

Sender IP address: 2083.183.54.1

Target MAC address: @0:00:00_00:00:00 (00:00:00:00:00:00)

Target IP address: 203.188.54.35

ff ff ff £ff ff ff 5c 8a 38 3e ©a 80 83 @6 @@ @l
@8 @2 @6 @4 8@ Bl 5c 8a 38 3e @a 80 cb bc 36 @1
00 @0 @2 @@ 9@ 92 cb bc 36 23 9@ 00 00 00 G0 @0
66 @@ @0 6D BB DO B 02 @@ @B 6D 6O

v o

FUT 4 dreegransudoya ARP insuld

Time Source Destination Protocol Length  Info
1888 17.8054089 2083.188.54.86 117.18.237.29 HTTP 483 GET /MF
1e9l 17.871298 117.18.237.29 2083.188.54.86 0CsP 429 Respons

. G

Frame 1088: 403 bytes on wire (3224 bits), 463 bytes captured (3224 bits) on interface @
Ethernet II, Src: Dell b@:9c:77 (b@:83:fe:b@:9¢:77), Dst: HewlettP 3e:8a:80 (Sc:8a:38:3e:0a:38)
Internet Protocol Version 4, Src: 203.188.54.86, Dst: 117.18.237.29

Transmission Control Protocol, Src Port: 57487, Dst Port: 88, Seq: 1, Ack: 1, Len: 348
Hypertext Transfer Protocol
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UM 8(n) 3UT 8(v) uazgu# 8(A) muandu Favziiseasidun
wansnsfiumudonarsiteyaldidunianiu

Simulation Panel H
Event List
Vis.  Time(sec)  Last Device At Device Type ~
0.003 Suitch Sener ICMP
0.003 = Wireless Router ARP
0.004 Wireless Router HomePC ARP
0.004 Wireless Router Printer ARP
0.004 Wireless Router Laptap ARP
0.004 Server Switch ICMP
0.008 Suitch Router2 ICMP
0.006 Router2 Routert ICMP
0.009 - Wireless Router ARP
0.010 Wireless Router HomePC ARP
0.010 Wireless Router Laptop ARP
0.010 Wireless Router Printer ARP
0.010 - HomePC M cvp
0.015 = HomePC M cvp
0.016 HomePC Wireless Router . ICMP
0.018 = Wireless Router M cve
0.019 Wireless Router HomePC M cve
0.019 Wireless Router Printer M cvp
0.019 Wireless Router Laptop M cvp
0.023 = Wireless Router I cvp
o 0.024 Wireless Router HomePC M cve
& 0.024 Wireless Router Printer M cve
& 0.024 Wireless Router Laptop | -
Reset Simulation /] Constant Delay CE%:E‘;Q”Q

FUI 7 egnarduduneunisoarsiunisauiining ICMP

Ethernetll
| | | 4 | | 8 | | | | | | Bytes

PREAMBLE: 101010..10 SF | DEST ADDR:000A 411A E0
D 01

SRC ADDR:0060. | TYPE:0 | DATA (VARIABLE | FCS:0x00000000
47BE DBA7 %0800 LENGTH})

(n) A0 Ethernet Il

HDLC
L T O T T T - O T O T O (- T U O O T O O O SO O TR O -

FLG: Ox7E

ADR:0xEf CONTROL:0x0000

DATA (VARIABLE LENGTH)

FCS:0x0000 FLG: 0xTE

() #9819 51 HDLC

802 11 Wireless

L T N S S I B

FRAME CONTROL

v A6 v v v 1 Bits

DURATIONAD

ADDRESS 1:00D0.FF57 5033

ADDRESS 2:0002 4ATC 0806 |

| ADDRESS 3:00D0.D3EC ACC1

| SEQUENCE CONTROL |

| ADDRESS 4-

DATA (VARIABLE LENGTH)

| FCS

(M) ArpE19sN 802.11
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