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Abstract

The aim of the research study can be described as follows: 1. to synthesize the
framework of the Item Bank as a Service (IBaaS) in terms of cloud computing systems, 2. to
develop the framework of the IBaaS in terms of cloud computing systems, 3. to evaluate the
proficiency of the IBaaS in terms of cloud computing systems, 4. to study the results of the IBaaS
in terms of cloud computing systems. The methodology of the research study is composed of an
analysis of the contents, and a review of the relevant literature in terms of the framework of the
IBaaS. The cloud computing IBaaS can be developed through the use of the System Development
Life Cycle (SDLC), according to both the Model-View-Controller Architecture (MVC) and
Object Oriented Analysis and Design (OOAD).

The results of the research study indicate that an analysis of the contents can be divided
into four sections. The first part is concerned with the format of cloud computing systems for the
framework of the item bank, and is sub-divided into three sections: the management of cloud
computing systems, the framework of the item bank, and the people related to the system. The
development of the research study indicates the highest appropriate results were achieved. The
second part is concerned with the Cloud Computing processing system, which can be sub-divided
into six sections: Client, Domain Name Server (DNS), Web Server, Name Node, Data Node, and
Database Management Server (DBMS). Furthermore, there are three basic characteristics of the
framework of the software section, including user interface, database connection, and web
service. The third part, concerning the infrastructure, deals with support functions, and the use of
the Cents Operating System (CentOS), TCP/IP Protocols, Apache Web Server, Web Service, and
MySQL. The third part concerns the development of the characteristics of both the item bank

framework and the software system, and also indicates that the highest appropriate results were



achieved. Finally, the findings of the research study were divided into two sections. The item
bank was examined with increased refinement for the purpose of establishing higher standards.
Moreover, the content of this study can be validated in terms of difficulty, discrimination,
reliability, standard deviation, and confidence intervals through statistical analysis. The findings
reveal that as part of the process, users could use any item at any time, share their resources, and

gain access to the system from any network via web application.

(Total 211 Pages)

Keywords : Item Bank, Software Framework, Cloud Computing System
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ltem

Htem_id : int
Htem_txt : String
Htem_desc : String
-choice_id : int
-choice_txt : String
Hlag : int

score : int

-diffulty : float
-discrimination : float

Funit : uint

Assessor

ACL

course_assessor : String

+add_ltem(param)() : Boolean
+update_Item() : Boolean
+get_Item() : String

+del_Item() : Boolean
+get_ltem_answer() : String
+add_ltem_answer(param)()
+update_|tem_amswer(param)()

+del_Item_answer() : Boolean

Hadd_Assess_detail()
Hget_Assess() : String
Hadd_IOC_result()
H+Assess() : Boolean

+add_Choice(param)() : Boolean

Multiple_choice

choice_id : int
-choice_txt : String
lans : String

HOC : float
-discrimination : float
Hdifficult : float

+add_Choice() : Boolean
+update_Choice() : Boolean
+del_Choice() : Boolean
+get_Choice() : String
+get_IOC_() : String
+get_Discrimination() : String
+get_Difficulty() : String

Item_maker

-course_creator : String
+add_[tem()
+get_ltem() : String

-acl_controller : String
-acl_method : String

-acl_group_allow : String

+add_Acl() : Boolean
+get_Acl() : String

+check_Acl() : String
+del_Acl() : Boolean

Instructor

course : String

+add_Unit()

Faculty

Hac_id : Boolean
+fac_name : String

fac_name : String

Hadd_Fac() : Boolean

H+update_Fac() : Boolean

+get_Fac() : Boolean

User

Hd : int
Fname : String

Fsurname : String

+add_Instructor()

+add_Paper()

—

Paper

Unit

Fpaper_id : int
-paper_name : String
paper_desc : String
-score : float
course_id : String
Fuser_id : int
Funit_id : int

Htotal : int

Freliable : int

+add_Paper() : Boolean
+add_Condition() : Boolean
+update_Paper() : Boolean
+get_Paper() : String
+get_Condition() : String
+del_Paper() : Boolean
+random_Item() : Boolean
+get_Item_paper() : String
+add_ltem_paper()
+export_ltem_paper()
+export_ltem_answer()
+get_Reliability() : String
+analysis_Reliability()

Funit_id : int
Funit_name : String
l-unit_obj : String

Funit_id : Course

+add_Unit() : Boolean
+update_Unit() : Boolean
+get_Unit() : String
+del_Unit() : Boolean

Course

-course_id : String
-course_name : String
-course_dese : String
-credit : int

-dep_id : int

+add_Course() : Boolean
+update_Course() : Boolean
+get_Course() : String
+del_Course() : Boolean
+add_User_course() : Boolean

+get_User_course() : String

Femail : String
Fuser : String
password : String
Fdep_id : int

Fusergroup : int

Department

dep_id : int
-dep_name : String
-dep_name_en : String
faculty : Faculty

+add_Dep() : Boolean
+update_Dep() : Boolean
+get_Fac() : String

+del_Fac() : Boolean

+get_User() : String
+add_User() : Boolean
Hupdate_User() : Boolean
Hcheck_User() : Boolean
+del_User() : Boolean
Hadd_Group() : Boolean
+check_Login()
H+Logout()
H+modify_Password()

+update_Group()

Student

-course_student : String

+do_Exam()

+get_Score()

Primary_Instructor

-course_instructor : String

+add_Assessor(param)()

+add_Item_maker(parm)()

Exam

exam : int
Fuser_id : int
-paper_id : int
score : float
-answer : String
Fresult : String

-exam_time : String

+get_Examall() : String
+get_ltem() : String
+check_Exam_paper() : Boolean
+add_Exam_paper()
+shuffle_ltem() : String
+add_ltem_exam()
+get_Exam_choice() : String
+get_Exam_answer() : String
+check_Exam() : Boolean
+add_Score()
+send_Exam()
+get_Result() : String
+get_Result_all() : String
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3.2.2.3 UNUMWNINTTY (Activity Diagram)
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Client Web Application Web Service Function Database

Request to Web Application
Call Web Service

; Call Function

( Request Data —
; Retrieve Data )

(Return Data)%—(Retum Data)
Return Result Set with
SOAP Format

Check Result Set

[Result
Set = 0]

[Result
Set > 0]

Generate
Error Page
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Result Page

Webpage <

Display Webpage
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3.2.2.4 URHUMNWAIAVIUNITNINU (Sequence Diagram)
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User - GUI : User

—_

username, password

v

check Login(username, password)

[Not Found] False
:\; —————————————————— ~~_ [Found]

~
| . \ get_User_row(user, password) : String
| Data of user : String 7
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Primary_Instructor GUI +Course +Unit
e T T T
| user_id ! | |
| - J | |
| ': get_Course_user(user_id) | |
| |
| | |
| | |
| | |
| | Data of course : String |
| ; . e |
| name, obj, course_id, user_id | |
: =: add_Unit(name, obj, course_id, user_id) | !
I >
1 ! | -
| | |
| | |
: : [Success] True |
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, N
I ﬁ | b
: | [Fail] False : e
| I ity ettt hd
| |
| |
| |
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Item Maker : Course : Item

e

course_id, user_id |

get_Unit_all(course_id, user_id)

-

Data of Unit : String

ro--

txt, pic, obj, desc, ref, score, unit_id, user_id y T

»

: add_Item(txt, pic, obj, desc, ref, score, un;itjd, user_id)

0 T >
| | add_Choice(txt, pic, ans)
: [Success] True :

| & mmm [
1 : | 7
| [Fail] False | Y
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user_id

get_Course_user(user_id)

Data of course : String
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Primary_Instructor : Paper

_—
paper_id, unit_id, total

! |
| | .
I »
| "‘ add_Condition_number(paper_id, unit_id, total)
| paper_id, unit_id, percent, total T
e |
} | add_Condition_percent(paper_id, unit_id, percent, total)

L
! ]
} I
| } [Success] True
| | & —————————— 7
| | 4
| | 4
| | //
| | [Fail] False 7z
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Primary_Instructor

Q
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E
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. T
paper_id |
Random(paper_id) ™
Data of Item : String
) D
paper_id
new_Random_first(paper_id)
Data of Item : String
paper_id, item K mmm T

new_Random_more(paper_id, item)

Data of Item : String
paper_id, item_id, type

add_Item_paper(paper_id, item_id, type)
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Student - GUI : Exam
user_id, paper_id

| |
»  check_Exam_user(user_id, paper_id) L,

|
|
|
| !
| |
I ! [Found] : Failed Msg [Not Found] : Take exam()
I }e fffffffffffffffffffffffffffffff
} exam_id, item, ans |
t »!
| } send_Exam(exam_id, item, ans)
| | >
‘ |
| | update_Score(exam, score)
} | Data of result : String
| S ittty
|
l ! T
| |
'
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User GuI : Course : Paper : Exam

. ) | | 1
| user_id T | | |
: » get_Course_user(user_id) ! : :

| >
| | > | |
| | |
| : Data of course : String | |
| ) | & mm e | |
| course_id, user_name | |
! »
| Y . ! | |
| | get_Paper_course(course_id, user_name)| \
| | >
>

: : : :
| | Data of paper : String | |
: paper_id, user_id & f-—m - :
T d !
! 1
! |
! |
! |
! |
! |
! |
! |
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User ] : Course Paper : Exam |

_ :GUI 7 7 7
| user_id T | | |
L » get_Course_user(user_id) | | I
] | > | |
| | | |
: | Data of course : String ! !
| le T | |
| course_id, user_name : : :
T ] ) | | |
| | get_Paper_course(course_id, user_name); |
! | t > |
1 | | |
: | Data of paper : String | :
| paper_id, user_id : L et : 7777777777 |

» 1
: —: get_Result_all(paper_id, user_id) : !
T

| I T i >
| | | |
| 1 Data of result : String | |
! [ T | oo
| | 1 |
| | 1 |
| I I |
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a wva o
szuVseuiansua loa (CentOS)
Tws Tnpeaiidii/ lo#l (TCP/IP Protocol)
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5. anuasuAIuVeilinFums i 450 | 0.52 il
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7. myeenuuuuazmItaudoyalugudoya 470 | 048 Wniga
8. ANwANI0 lumMsreNAeNUTZUUNBUBN 470 | 048 mnfga
9. mydnndeyariiensznemssauuuszuszuiana | 450 | 0.52 N
HUDNGUIIN
v d ~ Y Y
10. M3nsza18 Mssany wagmsizenlduiludoya 440 | 051 N
3 461 | 026 mniga




102

~ 1 Aa a o [ o 4 ad
M50 4-10 wuNUsz@niammsinumuguanyazveareansilsuIsaly
Y o ad Y ) ad A a '
aumsmauuuumsuasa lunmsuaszuumsinuuussuasailszansamed
[ { -_ 4 o a I 1 o W {
luszaumnniiga (X =4.61, S.D. = 0.26) Taailoimsinsaniusieduwud 3 Siuusnn

=\ a a 1 [ ~ A o o w Y d v [ = @
ulszaninmedluszaumningane myaaduiumdevesilandulumslsvilymsenann

A a -_ A Y [
FTUWNNIAY (X = 4.80, S.D. = 0.42) 599a331AANNa 1T Ium syl adFu vy adw
I =~ A [ 9 [ o @
Wuszdisvuve 1UsunsuninMsuenaIuTya MILTAIHALAZEIUATINZNININUANKRAD
S aA v & 9 Y A 1w
YUIIT M3veNuLVLarNIsIANUYoyalugIuTeyatazauaIs0 lumsireudeny
—_ o J o o

sEUUMEUDN (X =4.70, S.D. = 0.48) uazanuazadnlunsSenlFilanFunisiinuves
ad = 9 ad - o w
Msuasa wazaNvazaInlumMssen lFaaraveunsulsa (X =4.60, S.D. = 0.51) AUa1AY
o w [ <3 Aa A 1 %
Tagdwuganiene MInizae midanuuazmsisonldududoya sz aniniwegluszay

110 (X =4.40,S.D.=0.51)
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o, . . WanmInAaeU
dszansmweumsmnaulagsinveunsuiisa —
3 3201
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szansam
2
1. anwazadnlumsaadansuisa (Framework) 440 | 0.51 1N
2. mstszndanarlumsiann 490 | 031 Wnga
E4 [l
3. mavsantuaoulumsiannlsunsy 460 | 0.51 WInfga
Y 4 [}
4. M31191A3983 19 T0aAe3 (Folder) 81umuzay 420 | 0.42 N
5. mssnnnuilasadsveimsiFouasszu 460 | 0.51 WINNga
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A 1 o = Y o A
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