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Abstract

Personalized support for learners became even mgertant when
e-learning take place in distributed database Byste

This research provides access to learning resourceslistributed e-
learning database and it intends to adapt the my&iethe learner’'s needs
(personal needs) so that each learner gets thethd¢ahe system was
created just for him and knows what he likes. Tlespnal needs are
determined in different ways like the current resfjUsearch), the previous
resource requests (personal search about the psevaxjuests) or the
education level of the learner (syllabus). The peas search methods are
implemented by creating explicit and implicit ugaofiles to store the
learner's information and his previous resourceugsts (interest). The
personalization techniques that are used in tlisareh are content-based
filter and rule-based filter which have rely hegvoh user profiles.

The proposed system ensuring security in terms uttheatication
(identify the user and his permission), integritiie( data is not getting
changed or corrupted), and confidentiality (otheogde should not be able
to see other user’s personal information in the pssfile).

The proposed system architecture is Two-Tier Mldti@lient /
Multiple-Server model which consist of two datavees and multiple
clients. Each server used to store a fragment efdtita. The servers are
located in locations where there data are mostlwidgged to decrease the
size of the data stored in each server, decreasedd over the distributed

database management system and most operatiopsréyemed locally.
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Chapter Five
Conclusions and Suggestions for

Future Works

5.1 Conclusions

The conclusions that can be drawn from this woekligted as follows:

1. The system was used to provide personalizedssact® learning
resources in a distributed e-learning databasengakie access to the
resources faster and easer.

2. Different ways like the current request (seartig previous resource
requests (depending on date or frequency) or theatidn level of the
user (syllabus) were taken in to account to simgldrsonal search.

3. The analysis of the explicit and implicit useoffle data is based on
the static rule based filter and content basedrfithich provides the
simple way to implement the personalization process

4. The Two-Tier Multiple-Client/Multiple-Server met used in the
proposed system has the benefits over the cemrttdadiystem:

« Allowing the partitioning of database relationsyrsteach
part in one server, and allowing a fragment of @eqi
relation to be stored in to multiple servers toue the
load over the DDBMS.

e This model is economic because many small computers
used as a server and its cost less than a sirgtnbl

« This system model is modular growth; the new maglule

(client or server) are easily added to the system.
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5.2 Suggestions for future works

There are several ideas for developing the prop&&fL system such

as:

1. Support replication by making many copies f@ thlations and store
each copy in one server, each group of clients ecsmno the nearest
server to it and the updates at a primary servdr avtomatically
updates all the replicas of the database. Theseagspnay be used as
backup's data storage.

2. Giving the manager a control to update the k& raccount when the
learner forgets it.

3. It also seems interesting to study a way toeiase the system security.

4. Extend the system to be accessed from a webskbrow



Chapter Four

Design and Implementation of the

Proposed System

4.1 Introduction

Personalization in distributed e-learning (PDEL)used to give the
learners support in accessing the resources. # wae methods to meet the
learner's need. The first method is #earch which returns the resources
about the user's current request, and the secotigbdhés personal search
which has three sub methods, the first one retinmsesources about previous
resource request depending on the latest datesdbend one returns the
resources about previous resource request depeaditige frequency, these
methods accomplished by using content-based fi#ed the third method
returns the resources about the user's syllabushwagcomplished by using
static rule-based filter. The personal search nisthare implemented by
creating explicit and implicit user profiles to m#othe learner's information
and his previous resource requests (interest), usecéhe personalization
technique that is used in this research (contes¢dbdilter and rule-based
filter) has rely heavily on user profiles.

The users of the e-learning mayrbanager, authorized persons or
learners. The manager is a special type of the authorizesigms which has
full controls over the PDEL and has the permissionsgeate and update the
authorize persons account and determine them deyalassifying them
into groups. The authorized persons have contideit, delete, and update)

over the resources and syllabus, and the learawesthe permission to search
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about the resources only. The overall modules@ptrsonalization in

distributed e-learning are shown in Figure (4.1).
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Chapter Four:Design and Implementation of the Proposed System 35

PDEL ensuring security in terms of authenticatiolertify the user and
his/her permission), integrity (the data is notiggtchanged or corrupted),
and confidentiality (other people should not besablsee one user’s personal
information in the user profile).

PDEL needs large data storage system so we uséulist database
system. MySQL Server 5.0 database was chosen ataabdse language,
Microsoft visual basic 6.0 as programming languaged MYSQL

Connector/ODBC 3.51 as a connector between them.

4.2 The Proposed System Architecture

The architecture of the proposed system is Two-Théultiple-
Client/Multiple-Server model. The relations of tABEL are fragmented in to
two parts, each part is stored at different spedtion) to decrease the size of
the data stored in each database and decreasedtheoVer the DDBMS.
These sites are called the servers and the PDHIcatin is called the client.
The users have to deal with fragments but they me¢do know about the
location of these fragments because the systemda®wwo transparencies:
fragmentation transparency and location transpgre®w that PDEL designed
in Client/Server model which consists of nine cotepsl two of them
specified as database servers and the other defisedients (Distributed
System), each server may be defined as client amners The databases,
DDBMSs, and applications of the PDEL are of the esaype so it is in
homogenous distributed system. These computersecteth via a switch as

star network. Figure (4.2) shows PDEL architecture.
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Figure (4.2) PDEL architecture.

4.3 The relational model of PDEL

In the implementation of PDEL, MySQL Server databsgstem used as
data storage computer language. The MySQL databasdigh-performance
relational database management system and it i®fotme most widely-used
databases in the world. The relations (tables)biE[Pdatabase are:

1. Resources. this relation is used to save the resources ofievleg. The

attributes (columns) of this relation with it'sdfty descriptions is shown in
Table (4.1).
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Table (4.1): Attributes of relation Resources.
Attribute | Domain | Size descriptions Key
Name type
Cod1l Text 4 | Represent the department of this resource
Cod2 Integer | 2 | Represent the class that uses this resource as
a subject.
Cod3 Integer | 2 | The serial number of the subject which use
this resource.
Res_title Text 50 | A name giving to the resource. -
Res_type Text 8 | Includes book, lecture, and research. %
Res_format Text 8 The physical or digital format of this g
resource. o
Lang Text 7 | The language of the content of this resource. %
Author Text 30 | The authors of this resource. %
Publisher Text 20 | An entity that published this resource. 8
Year Date The creation or publication year.
Location Text 50 | The location of this resource.
Subject Text 30 | The subject of this resource.
Kw Text 30 | The keywords of this resource.
Chk Boolean| 1 | Used as a flag in the search operation.

This relation was divided up into six fragments@admng to its science
these fragments are: comp_res, bio_res, math_hesn aes, phy res, and
ureg_res. These fragments can be stored at oneooe server (location)

where it is most frequently used, to reduce thevort traffic and make most

of the operations are purely local.

2. Syllabus: this relation is used to save the syllabus foheaass of each

department. The attributes of syllabus relatiorhwtis briefly descriptions

is shown in Table (4.2).
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Table (4.2): Attributes of relation Syllabus.

Attribute | Domain | Size description Key
Name Type

Dep Text 1 | The department. 2
Class Text 1 | The class. § %
Subject Text 30 | The subject. § '§ f?
Codl Text 4 | Represent the department of this resource.
Cod2 Integer | 2 | Represent the class that uses this resource

subject.
Cod3 Integer | 2 | The serial number of the subject which use t

resource.

3. Users: this relation is used to save the users informatjoit is used as
explicit user profile. The attributes (columns)tiof relation with it's briefly

descriptions is shown in Table (4.3).

Table (4.3): Attributes of relation Users.

Attribute | Domain | Size description Key
Name Type
User name| Text 30| The name of the user in his account, use tq Primary
deal with. Key
Password | Text 14 | The password of the user in his account, ug
to deal with.
Dep Text 1 | The department of the user.
Class Text 1 | The class of the user.

4. Profile: this relation is used to save the previous resueguests

(interests) of each user,; it is used as implicgrugrofile. The attributes
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(columns) of this relation with it's briefly desations is shown in Table
(4.4).

Table (4.4): Attributes of relation Profile.

Attribute | Domain | Size description Key
Name Type

User name Text 30 | The name of the user in his account, use to| Foreign

deal with. Key

Science Text 1 | The science of the previous request. 2

Subj Text 30 | The subject of the previous request. é g .

Keyword | Text 30 | The keyword of the previous request. 8 g 2

Ldate Date The latest request date.

Freq Integer | 2 | The frequency of this request.

5. Authors: this relation is used to save the authorize péssioformation.
The attributes (columns) of this relation with ibsiefly descriptions is
shown in Table (4.5).

Table (4.5): Attributes of relation Authors

Attribute | Domain | Size descriptions Key
Name Type
User Text 30 | The name of the authorize person in his Primary
name account, use to deal with. Key
Password| Text 14| The password of the authorize person in his
account, use to deal with.
Group Text 4 | The group of the authorize person.

These relations and its fragments are located mvtoservers; the first

server used to serve two relations: Users and |Prafid three fragments of
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the resources relation; these fragments are: caspmath_res, and phy_res.
The second server used to serve two relations: oksitand Syllabus and the
remaining fragments of the resources relation; elfesgments are: bio_res,

chem_res, and ureq_res.

4.4 PDEL design

As shown in Figure (4.1) personalization in digitdd e-learning
consists of many modules so each one of these e®duill be describe in
detail:

1. User

The user of the e-learning may be manager, audgthperson or learner.
2. Manager

The manager is a special type of the authorizedoper which has a
reserved password, when the user enters as thegaraha must insert this
password. The manager has full controls over teeurees and syllabus and
has the permissions to create and update the @ehoersons account and
determine them controls by classifying them intougps Algorithm (4.1)
describes the process of creating new accounh&atthorize person.

Algorithm (4.1) Create new account for the authorize person

Input:
Output/Action: creating new account for the authorize person.
Procedure:
Stepl:
Ask the authorize person to enter his/her inforamafuser name|,
password, confirm password) and the manager gimeghoup.
Step2:
If user name = "" or password = "" or confirm pasesiv=""
then report an error message indicating that "Mgss
Information” and go to step2.

7

Continue

==
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Step 3.
If confirm password < > password then clear theeport an
error message indicating that "Check and RewrgdRtassword"
and go to step2.

Step4.
Select the user name from the table name (Authors).
If it is found then clear the contents of the usame and the
password, report an error message indicating thas"Account
is already exist", and go to step2.

Steps:
Insert new record with this information (user narmpassword,
and group) into table name (Authors).

14

The manager has the permission to update the acobtime authorized
person who has an account previously. Algorithr)(dlescribes the process
of updating the account of the authorized person.

Algorithm (4.2) Update the authorized person account

Input: the authorized person account.
Output/Action: updating the authorize person account.
Procedure:
Stepl:
Ask him about the authorized person account (useznand
password).
Step2:
If user name = """ or password = "" then report aiwremessage
indicating that "Missing Information™ and go to g2
Step3:
Select this account from the table name (Authors).
If it is not found then report an error messageciatihg that
"This Account does not exist" and exit.
Step4.
Display the information of this account (user nampassword,
and group) to the manager to update it.

Continue

=5
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Steps:
If the updated (user name = "" or password = "" oonform
password = ") then report an error message indigathat
"Missing Information™" and go to stepb.

Step6:

If the updated (confirm password < > password) ttlear their
contents, report an error message indicating tkditetk and
Rewrite your Password", and go to step5.

Step7:
Select the new user name from the table name (Asjtho
If it is found then clear the contents of the usame and thg
password, report an error message indicating fhais"Account
is already exist", and go to step5.

Step8:
Update the current record.

A4

3. Authorize person

The authorized persons have a control over theuress and syllabus
under the permission given to him group from thenagger. So they could
add, delete, and update the resources and syllabus.

Those persons must have an account number whialifide them and
determine them controls to ensure the authenticatitey could update them
account (algorithm (4.2)) but they couldn't updéaem group.

When the authorized person wants to use the resewrcsyllabus then

he must login (Deal) with his account to ensuredsieurity. The deal process
is described in algorithm (4.3).
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Algorithm (4.3) Authorize person deal

Input: theaccount of the authorize person.
Output/Action: deal or not deal.
Procedure:
Stepl:
Dcount = 1.
Step2:
If Dcount < 4 then ask the authorized person td d&a his/her
account (username and password).
Else exit.
Step3:
If user name = "" or password = "" then report aoremessage
indicating that "Missing Information" and go to g#
Step4:

» Select this account from the table name (Authors).

e Dcount = Dcount+1.

» If it is not found then clear the contents of tleemuname and
the password, report an error message indicatiag 'thhis
Account does not exist", and go to step2.

Steps:
Determine the group of this user name from theetame
(Authors) to give him control.

Step6:
Calls add new resource, search about the rescanldesyllabus
and search about the syllabus.

4. Resources

The resources of the e-learning contain books,ighessearches, and
lectures. These resources provides in a varietyoohats, which include
written materials, CD-ROM, and web links to contentthe internet about the
subject matter of the course.

The resources relation was divided up into sixrragts according to its
science these fragments are: comp_res, bio_reh, reat chem_res, phy_res,
and ureq_res, the authorize persons can add, daleteupdate an e-learning
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resources to this fragments restricted on the ottf his group. Algorithm
(4.4) describes the process of adding new resource.

Algorithm (4.4) Add new resource

Input: the content of the record fields of table namedueces).
Output/Action: added new resource to the fragment of table
resources.
Procedure:
Stepl:
The authorize person enters the content of therdetelds
(code, resource title, resource type, resource dgrtanguage
print date, author, publisher, location, subjeetords).
Step2:
Connect to the server that stores the fragmenesdurces that
match the science of this resource.
Step3:
Select the records that match this resource franfrdgment.
If it is found then report an error message indingathat "This
Resource already exists" and exit.
Step4:
Add this record in to the fragme.

If the authorize persons want to delete, or uptiaeresources he must
search about those resources then delete or upiete Algorithm (4.5)
describes the process of search about the rescdigijthm (4.6) describes
the process of delete the resource, and Algoriéhm) (describes the process

of update the resource.
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Algorithm (4.5) Search about theresource

Input: the fields' content of the search about resources.
Output/Action: The records set that match this search request.
Procedure;
Stepl:
Connect to the server that stores the fragmenesdurces that
match the science of the search request.
Step2:
Select the records that match the search request this
fragment.
If there is no records match this request then rtepo error
message indicating that "There are no result" aitd e
Step3:
Call delete or updattheresource

Algorithm (4.6) Delete theresource

Input: the selected record.
Output/Action: deleting this record (resource).
Procedure:
Stepl:
Ask the authorize person who want to delete theuree "Are
you sure".
If he inserts No then exit.
Step2:
Delete the current record.

Algorithm (4.7) update theresource

Input: the selected record.

Output/Action: update this record.

Procedure:

Stepl:
Modify the content of the record fields.

Step2:
Select the records that match the updated resource.
If it is found then report an error message indngathat "This
Resource already exists" and exit.

Step3:
Update the table.
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5. Syllabus

The syllabus of e-learning contains the syllabustie departments of
the college of science.

The authorize persons can add, delete, and upitasyllabus restricted
in the controls of his group. Algorithm (4.8) dabes the process of adding
the syllabus.

Algorithm (4.8) Add syllabus

Input: the content of the record fields of table namédbys).
Output/Action: added new record to the table name (syllabus).
Procedure:
Stepl:
The authorize person enter the content of the dedmids
(department name, class, subject).
Step2:
Select this record from the table name (syllabus).
If it is found then report an error message indangpathat "This
Syllabus already exists" and exit.
Step3:
Add this recortin to the table name (syllabt

If the authorize persons want to delete, or uptiagesyllabus at first he
must search about it then delete or update thamysl Algorithm (4.9)
describes the process of search about the syll@dgesrithm (4.10) describes
the process of delete from the syllabus; Algoridnil) describes the process
of update the syllabus.
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Algorithm (4.9) Search about the syllabus

Input: the field's content of the search about the syBab
Output/Action: The records set that match this search request.
Procedure:
Stepl:
Select the records that match the search requést itable name
(syllabus).
If there is no any record match this request thegont an errof
message indicating that "There are no result" artd e
Step2:
Call delete or update syllabus.

174

Algorithm (4.10) Delete from the syllabus

Input: the selected record.
Output/Action: deleting this record (subject) from the table name
(syllabus).
Procedure:
Stepl:
Ask the authorize person who want to delete froen ghllabus
"Are you sure?".
If he inserts o then exit.
Step2:
Delete the current record.

Algorithm (4.11) update the syllabus

Input: the selected record.

Output/Action: update this record.

Procedure:

Stepl:
Modify the content of the record fields.

Step2:
Select this updated record from the table naméafays).
If it is found then report an error message indigathat "This
Syllabus already exists" and exit.

Step3:
Update the table.
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6. Learner

The learner use PDEL to search about resourcestitah his/her needs,
it offers to him two ways of searching these s ch andpersonal search.

At first, the learner must be identifying himselb tensure the
authentication by creating new account to get #mengssion of searching and
create his explicit user profile. Algorithm (4.18gscribes the process of

creating new account for the learner.

Algorithm (4.12) Create new account for the learner

Input: thelearner's information.

Output/Action: creating new account for the learner.

Procedure:

Stepl:
Ask the learner to enter his/her information (useame,
password, confirm password, department, and class).

Step2:
If user name = " or password = " or conform passi=
then report an error message indicating that "M@$
Information” and go to stepl.

Step 3.
If confirm password < > password then clear the@anof them,
report an error message indicating that "CheckRexdrite your
Password", and go to stepl.

Step4:
If class < > "" and department = " then reportesuror message
indicating that "Enter your department" and goteps.

Steps:

Select the user name from the table name (users).
If it is found then report an error message indngpathat "This
Account is already exist" and exit.

Step6:
Insert new record with this information (user narmpassword,
department, class) in to the table name (usersjrasds used aj
an explicit profiling.

\v )
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The learner who has an account number can updsfteehiaccount (the
explicit user profile information) this procesdisscribed in algorithm (4.13).

Algorithm (4.13) Update the lear ner s account

Input: thelearners account.
Output/Action: updating the learners account information.
Procedure:
Stepl:
Ask the learner to enter his/her account (usernaame
password).
Step2:
If user name = "" or password = "" then report aoremessage
indicating that "Missing Information" and go to gie
Step3:
Select this account from the table name (users).
If it is not found then report an error messageciaiihg that
"This Account does not exist" and exit.
Step4:
Display the information of this account (user namassword,
department, class) to the user to update it.
Steps:
If the new (user name ="" or password =" or aonfpassword
= ") then report an error message indicating tHdissing
Information” and go to step4.
Step6:
If the new (confirm password 3 password) then clear the
content of them, report an error message indicatiagy "Check
and Rewrite your Password", and go to step4.
Step7:
If the new (class < >"" and department = ") tlieport an errof
message indicating that "Enter your department”gtb step4.
Step8:
If the new user name < > user name then
» Select the new user name from the table name jusers
o |If this user name found then report an error messag
indicating that "This Account is already exist" agdt.

Step9:
Update the current record.
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When the learner begin his search, he must logeal)dvith his account
to ensure the security. The deal process is destnibalgorithm (4.14).

Algorithm (4.14) Deal

Input: the learner's account.
Output/Action: deal or not deal.
Procedure:
Stepl:
Dcount = 1.
Step2:
If Dcount < 4 then ask the learner to deal withhHes account
(user name and password).
Else exit.
Step3:
If user name =" or password = " then report aoremessage
indicating that "Missing Information” and go to g2
Step4:

Select this account from the table name (users).
 Dcount = Dcount+1.

e If it is not found then clear the contents of tteeuname andg
the password, report an error message indicatiag' thhis
Account does not exis, and go to ste2.

7. Search

The learner can search using one of the two seasthods (search or
personal search). If the learner selects gt ch then he can request any
resources and this request (current requestbeiaved in the implicit user
profile of this learner (the table name Profile)aasinterest (previous resource
request) with the latest request date (Ldate) hadrequency of this request
(Freq). If this learner hasn’t implicit user prefjlit must be created in the
search process to save the current request. Algor{g.15) describes the

search process.
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Algorithm (4.15) Sear ch

Input: the learner's request.
Output/Action: the records set that match this request.
Procedure:
Stepl:
Connect to the server that stores the fragmenesdurces that
match the science of the learner request.
Step2:
Select the records that match the current requesh fthis
fragment and display these records to the learner.
If there is no record match this request then itepor error
message indicating that "There are no result" aitd e
Step2:
Select the records that match the current user rfaone the
table name (Profile).
Step3:
Found= False
While (Not EOF) Do
If request of the current record = current reqUésn
* Ldate = Now
* Freq=Freq+1
« Found = True
o Exit Do
End If
Move to next record
End While
Step4.
If Found = False Then
* Insert the current request in the table name (IBjofvith
username = current username
* Ldate = Now
e Freq=1
End If

8. Personal search
If the learner would like to search the resourded he requested them
previously or search some resources that relatetigosyllabus then the
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personal search is more suitable search method for him becaussake the
search about this request fast and very easy. dmmdr has three ways of
personal search and he must choose one of these Hre personal search
about previous resource request according to tiestlalate, personal search
about previous resource request according to dgpiéncy of this request, and
personal search about syllabus.

9. Personal search about previous resource requests according to the latest
date

When the learner selects this search method aretsetiie number of
requests that he wants to search then it returasréBources about these
requests which has latest request date (more sttierdnim), and saved in the
implicit user profile as the previous resource exjyinterest) from the search
process. Algorithm (4.16) describes the proces$arfsonal search of the

previous resource requests according to the ld#dst

Algorithm (4.16) Per sonal search about previous resource
requests according to the latest date

Input: the user name and the number of latest previausests.
Output/Action: the more interest resources according to the lates
date.
Procedure:
Stepl:
Select the records that match the user name frenatile name
(Profile) ordered by the Ldate descending. The remobf
records = RecNum, this records used as an intergsésts.
Step2:
If RecNum = 0 then send a message to the usargdiim that
"You haven't any previous search" and exit.
Stepa3:
Ask the learner to enter the number of requestsnNu

—F

Continue

==
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Step4.
If RecNum< Num then Num=RecNum.
Steps:
Create table (temporary table) of the name = ctimear namg
with the same fields of the table resources.
Step6:
Move to the first request from the set of interesjuest thal
selected from the table name (Profile), and thisiged as the
current request.
RecNum=0
While (Not EOF) OR (RecNum< Num) Do

« Connect to the server that stores the fragmengsurces
that match the science of the current request.

» Select the records that match the current request this
fragment of resources and add these records to the
temporary table.

* RecNum=RecNum+1

* Move to the next request from the set of intereguests
that selected from the table name (Profile) ansl thused
as the current request.

End While

Step7:
Select the records from the temporary table anglailisthese
records to the user.

Step8:
Drop table (temporary table) of the name = curresgr name if
exist.

174

10. Personal search about previous resource requests according to their
frequency

When the learner selects this search method aretsetiie number of
requests that he wants to search then it returasrébources of the more
selected requests, these requests has biggeseifi®guand were saved in the

implicit user profile as the previous resource ejuinterest) from the search
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process. Algorithm (4.17) describes the procesd@fsonal search about
previous resource requests depending on the freguen

Algorithm (4.17) Personal search about previous resource
requests accor ding to the frequency

Input: the user name and the number of latest previauests.
Output/Action: the more interest resources according to the
frequency.
Procedure:
Stepl:
Select the records that match the user name frenatiie name
(Profile) ordered by the Freq descending, the numbk
records=RecNum, and this records used as an ihterpsests.
Step2:
If RecNum = 0 then send a message to the usargdiim that
"You haven't any previous search" and exit.
Step3:
Ask the learner to enter the number of requestsnNu
Step4:
If RecNum< Num then Num=RecNum.
Steps:
Create table (temporary table) of the name = ctimear name
with the same fields of the table resources.
Step6:
Move to the first request from the set of intere=sjuest that
selected from the table name (Profile), and thisiged as the
current request.
RecNum=0
While (Not EOF) OR (RecNum<Num) Do

« Connect to the server that stores the fragmengsifurceg
that match the science of the current request.

» Select the records that match the current request this
fragment of resources and add these records tol the
temporary table.

* RecNum=RecNum+1

 Move to the next request from the set of intereguests
that selected from the table name (Profile) ansl hused
as the current request.

End While

174

Continue

==
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Step7:
Select the records from the temporary table anglaiisthese
records to the user.

Steps8:
Drop table (temporary table) of the name = curtesdr name |if
exists

11. Personal search about syllabus

When the learner selects this search method thewetutns all the
subjects of his syllabus, if he selects any onéhoge subjects then all the
resources related to that subject will be returddorithm (4.18) describes

the process of personal search about syllabus.

Algorithm (4.18) Personal search about syllabus

Input: the user name.
Output/Action: the records set that match the selected subject.
Procedure:
Stepl:
Select class and department of the current usen fre table
name (users).

Step2:
If class = " Then report an error message indigathat "You
are not a student" and exit.

Step3:

Select the subjects related to this class and tepat from the
table (syllabus).

Step4:
Display the subjects of the user's syllabus.

Steps:
If the user selects any one of those subjectantbthe resources
related to it, then a connection to the server states the
required subject will be established, and seleetrésources of
this subject from this fragment.
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4.5 PDEL implementation interfaces

The Main form contains three buttons as shownguié (4.3):

Personalization in
Distributed E-Learning

4
Learner
2 Authorize person

Figure (4.3) the Main form.

1. Exit: ends the program execution.
2. Manager: at first he must insert the manager password then
Manager account no. frame will be displayed in Main form as

shown in Figure (4.4).

User Name
Password
8
6
5 ;

Figure (4.4) the Manager account no. frame.

3. Authorize person: the Authorize person account no. frame will be

displayed in the Main form as shown in Figure (4.5)
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User Name
Password

11

9 Update Account 10

Figure (4.5) the Authorize person account no. frame.

4. Learner: the Learner account no. frame will be displayeths Main

form as shown in Figure (4.17).

The Manager account no. frame in Figure (4.4) a¢oatour buttons:
5. Exit: close the Manager account no. frame.
6. New Account: open Add new authorize person frame as shown in
Figure (4.6), when he fill the fields of this franihen this user will be

identified as an authorize person (has the auth@tzount no.).

Add new Athorize person

User Name |

Password |

Confirm Password |

Group | Comp -

Add

Figure (4.6) Add new authorize person frame.
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7. Update Account: ask the manager to enter the account no. of the
authorized person who want to update his accouwert dpen Update
the authorize person account frame which is fillatth the information
of this account as shown in Figure (4.7), when pdate this fields and

click on update button then the authorized persccount will be

updated.
Update the Authorize person account
User Name ‘Ahmed
Password ek
Confirm Password |
Group | Comp |
Update

Figure (4.7) Update the authorize person account frame.

8. Deal: when the manger enter the username and the passivtie
authorized person account and click on Deal buitofigure (4.4)

then the Authorize person form was opened (Fighi&®)).

The Authorize Person account no. frame in Figur®)(dontains four
buttons:

9. Exit: close the Authorize person account no. frame.
10. Update Account: ask the authorize person to enter his account then
open Update the authorize person account framehwtootains the

user name and the password of this account witth@ugroup because
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the manager only has a permission to update thepgaf the
authorized person when he update this fields amek dn update
button then the authorized person account will foeated.

11. Deal: when the authorize person enter his username assivord
click on Deal button in Figure (4.5) then the Auike person form
was opened (Figure (4.8)).

= Authorize person EBEX

13 14

12

Figure (4.8) the Authorize person form.

As shown in Figure (4.8), the Authorized persomfarontains three
buttons:

12. Back: Return to Main form.

13. Resources: the resources which this authorize person hacerarol
over them will be displayed in the Authorize persomm as an active
buttons, this buttons will be displayed dependorg the group of this
authorize person (the permission giving for him)r Example if the
authorize person was in computer group then heahesntrol over
computer resources only, so that the computeobutisplayed in an
active form as shown in Figure (4.9), if he chotigs button then the

Resources form will be opened. This form is showRigure (4.11).
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EEX®

orize person
i Resources Syllabus

Computer

Figure (4.9) The Authorize person form with resources.

14. Syllabus: the departments syllabus which this authorizeqrersave
a control over them will be displayed in the autb®mperson form as
an active buttons, this buttons will be displayezpbehding on the
group of this authorize person. If the same auteoriperson which
choose the resources press on the syllabus butien, he has the
permission over the computer department syllabuly @amd the
computer button will be displayed in an active foa® shown in
Figure (4.10), if he choose this button then th#aBus form will be

opened. This form is shown in Figure (4.14).

=i Authorize person

Computer

Figure (4.10) the Authorize person form with syllabus.
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In Figure (4.11) the Resources form contains thrg®ns:

15. Back: Return to the Authorize person form.

16. Add new resources. open Add record frame, when the authorize
person fill this fields and choose the update utteen this resource
will be inserted in to the resources table. ThstFPrevious, Next, and
Last buttons in Add record frame used to exchangeiveen the

records, and Close button used to close the frame.

= Resources

Computer Resources

Add Record

Code COMP (1~

ResourceTitle
;Sea"“h about Resource Type Book v|
Print Date 412712008
Author
Add new Publisher .
16 resources Resource Format Physical
Location
key words
15 » Back

update | Close |

First‘ Previous| Next ‘ Last|

Figure (4.11) the Resources form with add record frame.

17. Search about resources. open Select search fields frame as shown in
Figure (4.12). When the authorize person fill tiedested fields and
press on the Search button then this frame willclbsed and the

Search resources frame will be opened as showigimd=(4.13).
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» Resources [E[I=]]ES

Computer Resources

Select Search Fields

Search about Resource Name
resources .
subject Artificial Intelegence]
key word

Add new

resources

Language

Resource Format

Back

Figure (4.12) the Resources form with Select search fields frame

Add Record

SCECNN [coMP 4 33
ResourceTitle Artificial Intelegance
Resource Type Book -
Language English -
Year 1997

George F.Luger
Addison Wesley Longman, Inc. Show |
Digital ~|

Resource Format

Location C:\Documents and SettingsiSHILA | Select |

Subject Artificial Intelegance

Fuzzy

update | Close |

Firstl Previousl Next | Last|

Figure (4.13) the Search resources frame.

The Search resources frame contains the full indg¢ion of all resources
that match the search fields. It contains nineamstthese are:
» Sdlect: Used to select the path of the resources if theures of
digital format and it is saved in the server site.
* Show: used to open and display the resource if it is igftal
format and saved in the server site.

* Dedete: used to delete the current record.
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* Modify: used to modify the information of the current meco
* Fird, Previous, Next, and Last: used to exchange between those
records.

e Close: used to close this frame.

Computer department syllabus

|Computer

T | g

|
[ I

Up Date | Close |

First| Previous| Next | Last|

18 Search about
syllabus

20

19

Figure (4.14) the Syllabus form with adacord frame.

In figure (4.14) the Syllabus form contains thregtdns:

18. Back: return to the Authorize person form.

19. Add syllabus. open Add record frame, when the authorize pertion f
this fields and choose the update button then réssurce will be
inserted into the Syllabus table. The First, PresjoNext, and Last
buttons in Add record frame used to exchanged lexiviiee records,
and Close button used to close the frame.

20. Search about syllabus. open Select search fields frame in figure
(4.15). When the authorize person fill the seledteldls and choose
the search button then this frame will be closed apen the Search

syllabus frame as shown in figure (4.16).
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Back

Computer department syllabus

Select Search Mathod
BLRE NS Scomputer
Class
Subject

4 th

Search about |

syllabus Add syllabus

Figure (4.15) the Select search fields frame.

Search

Delet

[Computer

[t 3]
[Artificial Intilligance

e

First

o ciose |

Previous| Next | Lastl

Figure (4.16) the Search Syllabus frame

As shown in figure (4.16) the Search syllabus fraomntains the
information of the Syllabus that match the seaield$ in figure (4.15). It

contains seven buttons these are:

records.

Delete: used to delete the current record.
Modify: used to modify the information of the current meco

First, Previous, Next, and Last: used to exchange between those

Close: used to close this frame.
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If the user entered as learner, then the Learreusat no. frame (Figure
(4.17)) will be displayed which contains four bunso

User Name |
Passnord_||

= m
21 U
q pdate Your
Exit . New Account 22

23

Figure (4.17) the Learner account no. frame.

21. Exit: close the Learner account no. frame.

22. New Account: open Create account frame as shown in figure Y4.18
when the new user fill the fields of this framerittee will identified as
a learner (has the learner's account no. and usiejp

Create Account

{{ Enter Your Personal Information })

User Name |[Ahmad Sabah

Password [ee

Confirm [re]

Department | Computer -

Class [3rd -
Create

Figure (4.18) Create account frame.

23. Update Account: ask the learner to enter his/her account no. which
he wants to update it then open Update your acciwante which is

filled with the information of this account as show figure (4.19),
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when he update these fields and click on update the learner
account will be updated.

Updata Your Account
{{ Enter Your Personal Information ))

User Name |[Ahmad

Password ==

Confirm [rees

Department | Computer -

Class [4th B
update

Figure (4.19) Update your account frame.

24. Deal: when the learner enter the user name and the peseiv
his account in the Learner account no. frame aioi on Deal
button in figure (4.17) then the Search methodsnfavill be

opened as shown in figure (4.20).

Welcome Ahmed Sabah

Search + 26

27 [ personal Search

25/-

Figure (4.20) the Search methods form.

The Search methods form contains three buttons:
25. Back: return to the Main form.
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26. Search: open the Search frame as shown in figure (4.218/Wh
the learner fills the fields that he wants to skaout them and
press on the search button then all the resouha¢sratch his
request will be displayed in the Resources framehasvn in
figure (4.23). If the Learner presses on Back lutten he will
return to the Search methods form.

A - -

Database

eyWord Distributed Database
anguage English 83| IResource Type Lecture -

Resource Format |[PTH

Figure (4.21) the Search frame.

27. Personal Search: open the Personal search frame which
contains four buttons as shown in figure (4.22).

Personal Search

Welcome Ahmad Sabah to
vour Personal Search

29 >  Search about your previous resource
requests according to the Latest date.

30 b—— Search about your previous resource
requests according to its frequency.

31 p——» Search about your syllabus resources

28 > Close

Figure (4.22) the Personal search frame.
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28. Close: close the Personal search frame and return tog¢bech
methods form.

29. Search about previous resource requests according to the
latest date: if the learner selects this button then he musgtren
the number of requests that he wants to searcht,abbbuthe
resources that match his previous resource reqaestsding to
the latest date will be displayed automaticallythe Resources
frame as shown in Figure (4.23).

30. Search about previous resource requests according to its
frequency: if the learner selects this button then he musgtren
the number of requests that he wants to searcht,abtbuhe
resources that match his previous resource reqaestsding to
its frequency will be displayed automatically iretResources
frame as shown in Figure (4.23).

31. Search about syllabus: if the learner selects this button then all
the subjects of his syllabus will be displayed e tSubjects
frame as shown in Figure (4.24), then if he selacig one of
those subjects, all the resources related to thigjest will be
displayed automatically in the Resources frameiguie (4.23).
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Title | Distributed Database System
Subject | Database
Author | Dr.Ban N/
Location | C:\DDBS\Lecture1
Type | Lecture
Format | Digial / Microsoft Office Word
Language |
key words | Distributed Database
year |

T
i

Distributed Database System |
PR
ez
e
o
S TR |
EnglEhE
PECTEIREEES |
_ Next |
__close |

Figure (4.23) the Resources frame.

Subjects
Your Subjects are:

Software Artificial Database
Engineering Intelligance
Computer Operational Language
Graphics Research Processing
Architecture Logic Democrac
Programming ¥
Human Right

Click on one of them to show the rezources related bo it

Figure (4.24) the Subjects frame.
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General Introduction

1.1 Distributed database

A database is a collection of data that is stonedl maintained at one
central location. A database is controlled by abase management system.
The user interacts with the database managemeensys order to utilize the
database and transform data into information [Mit05

The developments in computer networking technolegyl database
system technology resulted in the development stfiduted databases in the
mid 1970s. It was felt that many applications woble distributed in the
future and therefore the databases had to beldittd also. A distributed
database system includes a distributed databasB)(Rdistributed database
management system (DDBMS) and a network for intamection [Kos02].

A distributed database is a collection of data Hedbng logically to the
same system but are spread over the sites of autempetwork. This
definition emphasizes two equally importance aspest a distributed
database:

a. Distribution: the data are not resident at the same site, $dDDB

can be distinguished from a single centralizedluie.

b. Logical correlation: the data have some properties which tie them
together, so that DDB can be distinguished frome& «f local
databases or files which are resident at diffesttiels of a computer
network.

A distributed database management system is thweasef system that

supports the creation and maintenance of distribdétabasdCer85]
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A distributed database system consists of a caledf sites, connected
together via a communication network, as showniguié (1.1). The main
parts in this figure are [ZhoO1]:

a. Client (C): the front end of a DDBS where the ascemquests are

issued.

b. Server (S): the backend of a DDBS where the dagaisastored.

c. Communication system (CS): it enables the commutinitebetween

clients and servers.

Communication Networ k

e

CS S CS
—
v
Client Client Client
Database
0 —
~— Site? — ]
Server Database Database
v v
Sitel Site3 Server
Sited

Figure (1.1) Architecture of DDBS
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1.2 Personalization

Personalized information systems aims at giving itidividual user
optimal support in accessing, retrieving, and sgpriinformation. The
individual requirements of the user are to be takd#n account in such
different dimensions like the current task, thelgdehe user, the context in
which the user is requesting the information, thevjpus information requests
or interactions, the working process s/he is ingdlin, the level of expertise,
the device s/he is using to display the informatitime bandwidth and
availability of the communication channel, the #ie$ (disabilities or

handicaps) of the user, his/her time constraingJ5.

1.3 E-Learning

E-learning in general can be seen as technologyedet or technology-
enhanced learning. In one scenario of usage thhedeaand the instructors
can be physically separated (can never or rarebt foe face-to-face lectures,
discussions, etc.) and thus all the process ofystgdand teaching is
technology-mediated. In another scenario the iadit learning approaches
(e.g. university education) can be supported watm@lementary services, like
online delivery of the learning materials, syllapgshedules and etc. The
goals of the different e-learning systems can diffied so the functionalities
offered by them — an industrial company can have g®al to support the
continuous delivery of up-to date knowledge toeitsployees while the goal
of a university institution is to deliver guidedws@tion in particular area and

develop the students thinking [Tri03].
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1.4 Literature Survey

Some of other related works are listed below:

1." Recommender system for E_Commerce Data" [Bas04].

In this MSc. thesis, a recommender system is Wkt uses different
recommendation methods to advice a customer thetbass that suit his/her
interest from a selected site. In a typical recomeg system people provide
recommendations as inputs which the system theneggtes and direct to
appropriate recipients. Method accuracy dependseweral factors, these
factors are: the speed of that method, the accundmgh is different from
customer to another and the psychological conditiohthe recommender
system users.

2." Personalization in Distributed e-L earning Environments' [Dol04].

This paper shows how to realize personalized lagrrsupport in
distributed learning environments based on SemaNgb technologies. The
authors described an approach to bring personaliztd the semantic web for
the area of education and learning. They have shioown personalization
functionalities can be embedded into semantic watices, supported by
other services for retrieving learning resourcegsar information.

3." A Study of User XQuery Method for Personalization Recommendation
in Semantic Web" [KimO09].

This work is used to alleviate the problem of théoimation overload
when browsing and searching the World Wide Webabse the number of
web pages increases dramatically, personalizatmorbes a popular remedy
to customize the Web environment towards a useefepence. The authors
presented a User XQuery method for personalizatemommendation in
semantic web that used in the domain of e-commandem-commerce based

ubiquitous environment. Also, they designed perkopaizon framework in
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ubiquitous environment based on both e-commerce mrmbmmerce and
presented the interaction of user profile includusgr keyword and XQuery
pattern in semantic web.

4." Design and Implementation of Web Course Tools (WebCT)" [Abb05]

In this MSc. thesis, WebCT is a web based instoactool that enables
instructors to create and customize their coursali&iance higher education.
The WebCT is presented as a powerful tool thatlifaigs the creation of
sophisticated web based educational environmenth s registering,
studying, course, content, evaluation, communicatod exam tools. The
security and privacy of general web based learsygiems are evaluated, by
adding the security and privacy requirements.

5. " Techniquesfor Personalization in E-learning" [Abd06].

In this MSc. thesis, the author is going to use weage mining
technique for creating an adaptive recommendatystesn for navigating a
web site. This system can be used as possible agpnn the e-learning
domain to improve learner's satisfaction, by attiemgpto personalize the
learning navigation environment for the learner.

6." Customization and personalization in the Internet economy" [Reu06].

This MSc. thesis support customization and persoatadn for pure
digital products in the internet economy to drag@ly decrease search costs
for consumers. This thesis builds upon theoriesud@ital products, mass
customization and variety. The main motivationstfos thesis are the specific
characteristics of digital products and the interneconomy. The
characteristics of digital products enable the @umstation of digital products,
and in combination with the internet, these charastics make it possible for

consumers to have virtually unlimited choice.
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1.5 Aim of Thesis

This research aims to provide the personalized sacde learning
resources in a distributed e-learning database. ptoposed DDBMS
architecture is Two-Tier Multiple-Client/Multipleesver model which
provides fragmentation transparency, and locatiamsparency.

Personalization meets the user's personal needsngnthe access to
resources faster and easier. The personal needs laeetaken into account in
different ways like the current request, the prasioesources requests or the

education level of the user (syllabus).

1.6 Thesis outlines
This is the summary of the contents of the subseqcieapters of this
thesis:

» Chapter two: this chapter presents the concepts need in distdbu
database system at which introduction to DDBS, acmiation of
database systems, advantages and disadvantag®B&, Btructure of
DDB, and distributed DBMSs.

» Chapter three: this chapter describes the e-learning, persongiizat
and personalization in distributed e-learning.

» Chapter four: this chapter presents the proposed system araimgect
the relational model that used in this system allgerithms that used to
implement this system, and the implementation fates.

« Chapter five: this chapter explores conclusions of this work, &rel

suggestions for future works.
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Personalization in the E-Learning

3.1 Electronic Learning (E-Learning)

E-Learning is any learning that takes place usingeawork for the
delivery, interaction, or facilitation of learningt is most commonly
associated with activities. The delivery and manag® of training or
learning uses computer and technology. Advantagesita flexibility and
accesses to any number of courses make it parlicaldractive to corporate
trainers. Educational uses of e-learning have grewbstantially. Students are
setting their own time schedules, learning from heaather and from
instructors all over the globe. Most higher edwratinstitutions offer e-
learning opportunities. It is recognized that Edhrag is becoming a
significant force in education and training. Thenmer of students involved
grows and the demand will probably exceed the albsity of course
material. [Tay02]

Other common names for e-learning include CompBteed Learning
(CBL), Web Based Learning (WBL) and Multimedia Badesarning (MBL)
[Min03]. E-learning takes place in interaction beem instructors and students
it can occur in three formats [Che06]:

1. Synchronous e-learning: instructions that ishgd facilitator in real

time. Example of synchronous interactions includesference calls,
instant-messaging, video conferences, whiteboardsi@es and

sessions in online classrooms.
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2. Asynchronous e-learning: instructions that ig wonstrained by
geography or time. Every one involved in an asyocbus activity
performs his or her part on his or her own time.

3. Some combination of both synchronous and asgnolus e-learning.

E-learning includes instruction delivered via allectronic media
including the internet, intranets, satellite brcasts, audio/video tape,
interactive TV, and CD-ROM.

Instructors provide content and learning mateiials variety of formats,
which include written content materials, audio @adeo broadcast lectures,
PowerPoint show for lecture or content deliveryd areb links to content on

the internet about the subject matter of the co&bb05].

3.1.1 E-Learning Past and Present

In origin E-learning first appeared in the mid 187&arly Computer
Based Training (CBT) consisted of mainly text-bad®uabk-on-a-screen) type
resources that were both ineffective and unpopultr learners. This led to
the general concern that CBT will take the humarchoaway from training.
Today learning edge e-learning course includes nwhdia including
animation, video workplace scenarios, and audia #@nincludes highly
interactive learning activities to involve and eggdhe learner so it includes
pre-training assessments, which increase learnirfiggctweness and
dramatically reduce the time needed for each coemggt[Min03].

Today's e-learning programmers are designed taraute with other
delivery methods to create a powerful blended apgroto people

development [Tay02].
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3.1.2 Benefits of E-L earning [Che06]

E-Learning provides benefits to individuals andamigations, the most
commonly cited benefits were:

. Convenience for learners.

. The ability to reach more learners.

. The cost effectiveness of e-learning.

. The freedom e-learning provides learners teatlitheir own learning.

The three biggest barriers to e-learning citedlbseapondents were

. Lack of funding.

. Staff time.

. Expertise.

The major benefits and barriers identified arerofdpposite side of the
same issue: just as e-learning promises cost-piéeetss, it can be hard for
organizations to fined funding to get an initiadfeing format promises to free

up staff time once it's implemented.

3.2 Personalization

Personalization is a means of meeting the useeédsnmore effectively
and efficiently, making interactions faster and i®@asand, consequently,
increasing user's satisfaction and the likelihobiepeat visits|[Abd06].

It provides users with the information they want meed, without
expecting from them to ask for it explicitly [Gngd06

The user information can be based on history, eratiions a user takes

or on information gathered through a survey [God01]
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Many different research disciplines have contriduteo explore
personalization techniques and to evaluate thesfulreess within various
application areas [Bal04].

Supporting the individual user in his working, leag, or information
access is one of the main goals of user modeliegsdRal or group user
models make it possible to represent and use iftbom about preferences,
knowledge, abilities, emotional states, and mahgiotharacteristics of a user

to adapt the user experience and support [Zim05].

3.2.1 Theuser profile

When developing personalization applications, ohéhe key technical
issues is the problem of how to construct accuaatecomprehensive profiles
of individual users that provide the most importarformation describing
about whom those users are and how they behawaO[ho

The user profile represents the information thaniswn about the user.
In personalized systems, this information is cridacause this is where the
personalization will be based on [God01].

The objective of collecting user information is baild a profile that
describes a user's interests (preference), roéam iarganization, entitlements,
purchases, or some other set of descriptors impotia implement the

personalization. Classify this information in tootwomponents [Abd06]:

1. Explicit profiling (Factual profiling): asks dacuser to fill out
information or questionnaires by a specific fornmisTtechnique has
the advantage of letting users to tell directly whay want to see.

2. Implicit profiling (Behavioral profiling): trackthe user's behavior, this

technique is generally transparent to the user.
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Most personalization techniques request userspiot iaccurate personal
data, and then analyze that information to makemesendations. Answering
such personal questions can make people somewhatarg to use the
personalization services [Wan02].

3.2.2 Per sonalization techniques to analyze collected data

When the user collected data is available, the skt is to analyze this
information in order to present or recommend doaumer any actions
specific to the user. Making such recommendatientheé most challenging
step [Abd06].

Personalization techniques can be divided intcetlosegories according
to the degrees of personalization. They are rusetdiltering, Content-based
filtering and collaborative filtering [Wan02].

Highly personalized services usually combine twonwore of these

techniques [Hel03].

A. Rule-based filtering

In a rule-based personalization engine, rules beatgvant to the
designed model are described and processed [Hel03].

Rule-based personalization is useful for granting &pplication
provider direct control over the personalizatiogito Fixed rules can be
captured quite easily in static rule-based persoatédn logic. Rule-
based systems however are not capable of learsimg Wlynamic data
sources to discover trends over time. It is thdiegion provider’s task
to constantly analyze rule-based systems and nigragimize and feed
new rules into the system resulting in increasiamplexity with a high

number of rules and ultimately costly manpower stmeents throughout
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the life of the solution. Therefore within dynanaipplications rule-based
personalization should be combined with other tephes [Hel03].

B. Content-based filtering

It tracks user behavior and preferences, recommgnidems that
are similar to those that users liked in the p@setit works by analyzing
the content of the objects to form a representatbnthe visitor's
interests. One example is a document filteringtesysthat analyzes
documents based on keywords. Content-based fidfasirmost suitable
when the objects are easily analyzed by computer the visitor's
decision about object suitability is not subjectiied06].

The advantages of Content-Based Filtering inclide this method
closely pays attention to the individual user’sfiiowhich is especially
useful if the user does not fit into any simpleupimg. The fact that also
new items can be recommended to the user withdurinig new explicit
rules is of particular interest to applicationshwidrge amounts of content
items. Among the difficulties and limitations of @ent-Based Filtering
are the following: By definition, Content-Based t&iing can only
suggest similar items in the same domain. With naitéid range of
choices recorded, this can quickly turn into an respecialization

resulting in a very narrow view [HelO3].

C. Collaborativefiltering
Collaborative filtering, also called group filtegnis designed to
serve relevant material to users by combining theam personal

preferences with the preferences of like-minde@®iwan02].
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Like the name indicates, collaborative filteringgemes are able to
create recommendations based on explicit and irhpdicllaboration” of
multiple application users. The basis for this pesddization is the
assumption that persons with similar tastes widoahave similar
interests and therefore react similarly in complkralsage situation. In
practice that means that one user's profile is ameg with the
interest/preferences profiles of other users. @olative filtering in its
clear form is solely based on explicit choices tifeo users. While, in
contrast to content-based filtering, it is ablestggest items which are of
a different domain, it can hardly recommend newpapular or very
specific items due to the lack of collaborativeadftr these items. Also,
for good results a critical amount of explicit immeeds to be available to
the collaborative filtering engine. In practice f@bbrative Filtering and
Content-Based Filtering are often combined duen&r tcomplementary

gualities and weaknesses [Hel03].

3.2.3 Personalization security [Hel03]

With security we can differentiate between actealusity and perceived
security. Both should be oriented on the leveleafusity required based on the
weight and types of transactions and profile progebeing used.

This includes ensuring security in terms of intgg(i.e. the data is not
getting changed or corrupted), authentication {ineluding a way to identify
the user) and confidentiality (other people showdtibe able to see one user’s
personal information).

On the backend side, an appropriate level of daieage security is
needed. Protecting the valuable User Profile datfa aequate software and

encryption measures should go along with the apidic provider ensuring a
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decent level of organizational and physical seguiiihis includes redundant
data storage and regular off-site backups as veeltestricted virtual and
physical access to the profile server limited tthatized staff only.

3.3 Personalization in distributed e-learning

Personalization is a concept with raising imporéarit intends to adapt
an application to the user’s individual needs sihnelt each user gets the idea
that the system was created just for him/her anowknwhat s/he likes
[GodO1].

The Personalization techniques are domain-indepgnaeeaning that
the techniques used are usually general and casppked to any domain
[Abd06]. E-learning is growing very fast and manyiuersities and
companies are already supporting in some way @&amihg solution [Tri03].
E-learning environments can greatly profit from fleatures offered by the
new personalization techniques for accessing wuress, so that personalized
support for learners becomes even more importahenwe-learning takes
place in the information networks [Dol04].

When a learning community is large and very active amount of
information and the incoming flow of new informatioconstitute an
"information overload" problem for the single learnwhich becomes unable
to read all the available resource and to selectéBource most relevant from
him/her. Personalization techniques can help theer uby timely
recommending specific individual information whiaheets his/her specific
interest, searching and filtering the differentoreses.

E-learning can be viewed as an innovative apprdacklelivering well
designed, learner-centered, interactive, and fam@lil learning environment to

anyone, anyplace, anytime by utilizing the attrdsuand resources of various
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digital technologies along with other forms of l@ag materials suited for
distributed learning environment. Personalized niegy using distributed
information in learning environments is still ansofved problem in e-
learning research.

Personalization is used in e-learning to achievauaber of goals
[AbdO06]:
(1) Adaptation the content of e-learning resoutogsersonal views.
(2) Ensuring of privacy.
(3) Handling of large amounts of data by lettermug what resources are of

the user interests.

(4) Making the access to resources faster and.easer



Chapter Two
Distributed Database System

2.1 Introduction

A distributed database system is a collection gjiclally interrelated
shared databases, which are physically distribatedss separate nodes in a
network managed by a database management systemallbas the
distribution to appear transparent to the end usknsy share no physical
components and run on sites that are completelgp@adent of each other
[WelO5].

A distributed database system is the combinatioa détabase system, a
distributed database management system and a cemmmettvork. The DBS
manages data, the DDBMS is the software that man#ge DB, and the
computer network makes the communication possible.

The distributed database may be homogeneous orogeteous, in a
homogeneous distributed database; all the nodesianeng the same DBMS
to manage the local database. In addition all tbees use the same
communications software. In contrast, in a hetanegas distributed
databases, there are differences among the nodesespect to the running
DBMS, or the communications software. [Bri0O3]

Users access the distributed database throughdppéications which do
not require data from other sites or through glofaplications which do
require data from other sites.

Figure (2.1) shows what a typical distributed sysiwith a distributed

database might look likd&he client would connect to the global applications
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which would in turn connect across the network le sites on which the
fragments are located, process the pieces of thlecafion applicable to those
sites and their data, and return the result sétet@alling application [Wel05].

Global Global Global Global
application application application application
Locel Local
L Networ k o
application application
Site A Site B Site C Site D
Databas Databas Databas Databas
P1 P2 P3 P4

Figure (2.1) Distributed database system.

The main difference between centralized and distieith database system
is that, in the former, the data reside in one Isirigcation, whereas in the
latter, the data reside in several location. [K¢r02

Figure (2.2) depicts the evolution of DDBSs, thrstfgeneration of data
processing is decentralized and unintegrated wltata are stored in
individual files and specifications are embeddetb ithe programs that

manipulate the data. Files are therefore not sharadiany changes in the file
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structure will affect the data specifications ie frograms as shown in Figure
(2.2-a). The second generation of data processingntralized and integrated
at which data are stored in a centralized datalzse data specification are
stored in a centralized location (normally the sdmeation as the database) as
shown in Figure (2.2-b). The advantage of this rhagethat changes in
database may only affect data specifications bttt programs. The third
generation of data processing — Figure (2.2-c)disibuted and integrated at
which data and their local specifications are thated in a network, and there

also exists a global view of all the data stored imetwork [ZhoO1].

Program 1 O Program 1
Data . Data
. Filel .
specification : speuflcatlog\

...................... /
Program 2 I?gta_ o
specification
Data Filen
specification Program 2

(a) First Generation, Filing Systems. (b) Second Generation, Centralized DBMSs.

T
Sitel
Database ‘\

Communicatiot
Y
Siten

Network
(c)Third Generation, Distributed DBMSs.

3

/V

Figure (2.2) Evolution of DDBSs.
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2.2 Database Systems

The following are some concepts related to databgstems:
2.2.1 The Relational Model [Zho01]

The following term definitions related to relatidntabase:

a. A domain D: is asset of atomic values and is assediwith a type.
For example, INTEGER, STRING, DATE are domains.daain has
a name, a type, and a format. For example, BIRTHRA®uld be a
domain's name, its type could be DATE, and its fdrroould be
dd/mmlyy.

b. A relation schema R: denoted by R(A,, ..., A,), is made up of a
relation name R and a list of attributeg A, ..., A,. The domain of
attribute A is denoted as dom(A i=1, ..., n. A relation schema is
used to describe a relation. R is called the nahtbeorelation and n
the degree of relation.

c. A relation r of the relation schema R(A,, ..., A,): denoted by;yis
a set of m-tuples r = {tt,, ..., t,}. Each tuplet j= 1, ..., mis an
unordered list of n values t = gw,, ..., ,>, where each valug,\l<=
| <= nis an element of dom(A or is a special null value. m is called

the cardinality of the relation.

A relation schema is an abstract kind of objectl amelation (table) is a
concrete picture (instance) of such an abstraaobbjlhe primary key of a
relation is a unique identifier that can uniquelgntify a tuple of that relation.

Table (2.1) lists some formal terms and their infal equivalents.
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Table (2.1): formal and equivalent informal terms

Formal Terms Informal Equivalents
Relation Table

Tuple Row or Record
Cardinality Number of Rows
Attribute Column or Field
Degree Number of Column
Primary Key Unique Identifier
Domain Pool of Legal Values

A relational database contains relations and ngthirt relations. Each of
these relations has the following properties:
a. There are no duplicate tuples — so there is alwmgysmary key.
b. Tuples are unordered.
c. Attributes are unordered.
d. All (simple) attribute values are atomic, or eqlevdly, relations do
not contain repeating groups. A relation satisfythgg condition is

said to be normalized.

2.2.2 Structured Query Language [Dat90]

Structured Query Language (SQL) is used to formeuleglational
operation (i.e., operations that define and maatgutlata in relational form).
There are two types of operations:

a. Data Definition Language (DDL): including CREATE-TABLE and

DELETE-TABLE.
b. Data Manipulation Language (DML): including INSERT, DELETE,
UPDATE, and SELECT.
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2.2.3 Relational Algebra[Dat90]

Relational algebra consists of a collection of HigNel operators that
operate on relations. Each of such operators takesor two relations as its
input and produces a new relation as its outpué ditiginal eight operators
defined by Codd (the pioneer of the relational mpdsee:

a. The traditional (mathematical) set of operations. union,

intersection, difference, and Cartesian product.

b. The special relational operations: restrict, project, join, and divide.

The original eight operators work as follows:

a. RESTRICT: Extract specified tuples from a specified relation

b. PROJECT: Extract specified attributes from a specified tieta

c. PRODUCT: Builds a relation from two specified relations smsting
of all possible combinations of tuples, one frontreaf the two
relations.

d. UNION: Builds a relation consisting of all tuples appegrin either
or both of two specified relations.

e. INTERSECT: Builds a relation consisting of all tuples appegrin
both of two specified relations.

f. DIFFERENCE: Builds a relation consisting of all tuples appegrnn
the first and not the second of two specified retet.

g. JOIN: Builds a relation from two specified relations sisting of all
possible combinations of tuples, one from eachhef tivo relations,
such that the two tuples contributing to any gigembination satisfy

some specified condition.
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h. DIVIDE: Takes two relations, one binary and one unary,lanids a
relation consisting of all values of one attribofethe binary relation
that match (in the other attribute) all valuesha tinary relation.

2.2.4 Normalization

Normalization provides a method of representingadand their
relationships precisely in a tabular format thatkesathe database easy to
understand and operational efficient. It is babyciirmalization of avoiding
redundancy; or trying to achieve "one fact at olaegd’. [Dat90]

There are five normalization levels (forms). Eadinf's rules place
additional conditions on the database design. Bisfgang the first set of
rules, the data is said to be in the first nornoaihf or INF. Moving on to the
second set results in the second normal form (2AifJ,so on up to the fifth
normal form (5NF). Figure (2.4) depicts these ndrimams levels. The
conditions addressed by each normal form are surnedaras follows
[ZhoO01]:

a. INF: Repeating groups.

b.2NF: A column's dependency on only part of a composste (bartial

dependency).

c. 3NF: A non-key column's representing a fact about arotion-key

column (transitive dependency).

d.4NF: Two or more independent, multivalued facts ocagrrior an

entity.

e. 5NF: Independent columns (symmetric constraints).
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Universe of relations (Normalized and non Normalized)

1NF relations

2NF relations

3NF relations

4ANF relations

5NF relations

Figure (2.4) levels of Normal forms.

2.3 Advantages and Disadvantages of DDBS

Three issues lead to the need for Distributed daglystems [Sey98].

a. Distributed System (Hardware/Software). Nowadayspstm of
computer systems are connected by networks ancefdner are
distributed.

b. Distributed Application. Many applications are distited in nature.
For example, the banking system, the point of satetem, etc.

c. Distributed Data. Most data is distributed in naturMany
organizations have multiple locations. Thereforatadare already
distributed.

The advantages of a distributed database systdudafWel05]:
a.lt can be constructed in such a way that it carlyeasflect the
organizational structure.

b. Allowing for local autonomy.
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c. Economics because many small computers cost lasséatlsingle big
one.

d. Modular growth because the new modules are easltiech to the
existing system.

e. Improved sharing.

f. Improved availability so single-site failure doest make the system
entirely inoperable.

g. Improved reliability.

h. Improved performance.

There are also some disadvantages in using a DB@8e of them are

listed below [Dat90, Wel05]:

a. Complexity: the distributed systems are complex at least from
technical point of view. That complexity should the implementer’s
problem not the users.

b. Security: is an added concern in a distributed system. atas even
more concern to the network system, in which theme increased
security concerns because of its configuration @dtiple points of
interception.

c. Integrity: the Integrity control is more difficult in a digiuted
system.

d. Cost: add costs of system management and a learning thav needs
to be overcome to efficiently administer such aesys

e. Lack of standards. a considerable lack of standards in distributed
database creation and administration.

f. Lack of experience: a considerable lack of experience in distributed
database creation and administration.

g. The added complexity of design.
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2.4 Structure of Distributed Databases [Kor91]

A distributed database system consists of a calleatf sites, each of
which maintains a local database system. Eachissitdble to process local
transactions, those transactions that access dadyairo that single site. In
addition, a site may participate in the executibrglobal transactions, those
transactions that access data in several sites. elaeution of global
transactions requires communications among thsg. site

The sites in the system can be connected physiocayerity of ways.
The various topologies are represented as grapbsemnodes correspond to
sites. An edge from node A to node B corresponda tlirect connection
between the two sites. Some of the most commongumations are depicted
in Figure (2.5). The major differences among thesdigurations involve:

a. Installation cost: The cost of physically linking the sites in the

system.

b. Communication cost: The cost in time and money to send a message

from site A to B.
c. Reliability: The frequency with which a link or site fails.
d. Availability: The degree to which data can be accessed dehpite t

failure of some links or sites.
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Fully connected netwo Partially connected netwc

Tree structured netwa

Ring networl

Star networ

Figure (2.5) Network topology.

2.5 Distributed Database Management System
Basically, there are three dimensions for datahaBdE3BMSs, and

applications. Figure (2.6) shows the alternativesmplementing DDBMSs
[ZhoO1]:
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a. Distribution: means that databases, DDBMSs, and applicationbecan

centrally or distributed in a network.

b. Autonomy: means that the control of databases, DDBMSs, and

applications can be done centrally, autonomous) between.

C. Heterogeneity: means that databases, DDBMSs, and applications can

be of the same type or of different types.

In general, with homogenous distributed system essighruns its own
copy of the same DBMS. More precisely, the DBMSglifferent sites all
support the same data model and the same datapassions. While in a
heterogeneous distributed system different DBMSdifétrent sites support
different data models and/or different databaseaifmss. There is no point in
building a heterogeneous system from scratch. iBeretmight be advantages
in connecting together a set of pre-existing cémtd DBMSs to form a
distributed system [Ozs00].

Distributed Distributed Homogeneous Distributed
Distributed Homogeneous DBMS Federated DBMS Homogeneous MDBS
eterogeneous A Distribution .~
Federated DBMS ™.
R % e
Distributed /| e 0 e Distributed
.............. ""Heterogeneous MDBS
Heterogeneous§ ... > a/ L
DBMS Single Site Homogeneous

Locally Integrated |  } | | | e federated DBMS

and Homogeneous

Multiple DBMS 4 Autonomy
4
Heterogeneous Mobile Database System
Integrated DBMS A A (MDBS)
Heterogeneity Single Site Heterogeneous  Heterogeneous MDBS

Federated DBMS

Figure (2.6) DDBMS implementation alternatives.
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2.5.1 DDBM S Architecture

Architecturally, a DDBS consists of a non-empty gketlata sites and a
(possibly empty) set of query sites. The data $itase data storage capability
while the query sites do not. The latter only rhe tiser interface (in addition
to applications) in order to facilitate data accatsdata sites [Ozs00].

There are two points of view for the DDBMS architee: the level of
distribution transparency and the alternative of client/server models, as
highlighted in the subsequent sections.

A. Leve of Distribution Transparency [Cer85]

The reference architecture for a DDB is defineddpresent different
level of distributed transparency. Figure (2.7)wgfohe reference architecture
for a DDB.

Global Schema )
|_ Site
Fragmentation Schema \ Independent
| Schemas
Allocation Schema

~. o~ J
~ \\
\\ ~
~
~ ~
~ \\
~ -

L ocal L ocal ~~_
Mapping Mapping .
Schema 1 Schema 2 (Other sites)

:

1

DBM S of DBM S of !

sitel site 2 !
v v

L ocal L ocal
Database Database
at stel at ste?2

Figure (2.7) Reference architecture for distributed databases.
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At the top of this architecture is the global scherfihe global schema
defines all the data that are contained in the CASBf the database were not
distributed at all; i.e., the global schema cosstdtthe definition of a set of
global relations.

Each global relation may be split into several oeeflapping portions
that are called fragments. Fragments are logicdigms of global relations
that are physically located at one or several sitdbe network. The mapping
between global relations and fragments is definedthe fragmentation
schema. This mapping is one to many; i.e., seemgiments correspond to
one global relation, but only one global relatiamresponds to one fragment.

The allocation schema defines at which site(spgrfrent is located. The
type of mapping defined in the allocation schemgemeines whether the
DDB is redundant or non-redundant; this mappingng to one. All the
fragments that are correspond to the same glolziae R and are located at
the same site J constitute the physical imageatfaglrelation R at site J. there
is, therefore, a one to one mapping between a gdlygnage and a pair
(global relation, site).

These three levels are site independent; therettoeg,do not depend on
the data model of the local DBMSs. At a lower levkls necessary to map
the physical images to the objects that are maaiedlby local DBMSs. This
mapping is called a local mapping schema and dependhe type of local
DBMS. In a homogenous system, there is no needh®erlocal mapping
schema. While in heterogeneous system, there #eredit types of local
mappings at different sites. This architecture @les a very general
conceptual framework for understanding DDBs. Theedhmost important

objectives that motivate the features of this dedtiure are:
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a. Separating of concept of data fragmentation from the concept of
data allocation. This separation distinguishes two different levsls
distribution transparency, namely fragmentationngparency and
location transparency. Fragmentation transparerscythe highest
degree of transparency and consists of the fadt tte user or
application programmer works on global relationsocéation
transparency is the lower degree of transparendyequires the user
or application programmer to work on fragments aast of global
relation, without knowing where the fragments aozated. The
separation between the concept of fragmentatiorafladation is very
convenient in DDB design, because the determinatibrrelevant
portions of the data is thus distinguished from gheblem of optimal
allocation.

b. Explicit control of redundancy. The reference architecture provides
explicit control of redundancy at the allocationde

c. Independence from local DBMSs, which is called local mapping

transparency.

B. The Alternative of Client/Server Models

The popular DDBMS architecture is the Client/Servachitecture,
which requires full collaboration from each servamd their respective
client(s) [Rod05].

There are a number of different architectural medet the development
of a DBMS, ranging from client/server systems (vehdéhe query sites
correspond to clients and the data sites corresfmseérvers) to a peer-to-peer
system where no distinction is made among the tohrechines and the server

machines. These architectures differ with respedhé location where each
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DBMS function is provided. In case of client/sen@BMSs, the server does
most of the data management work. This means thaf guery processing
and optimization, transaction management, and ggond@anagement are done
at the server. The client, in addition to the aggilon and the user interface,
has a DBMS client module that is responsible fonaging the data that is
cached to the client and (sometimes) managingrémsaction locks that may
have been cached as well. A typical client/serverctional distribution is
given in Figure (2.8) [ZhoO01].

N
. Reques |
Client process )« — Server process
Respons
+ L]
[ |
J Lol '
OperatmgI system Operating system > VII‘tU?.l _
o o communication
L | i
Commiunication Cor:nnﬁunication
[ |
fagility | fakility )
[ [
|| Request messa Lo
: - - 4 :

Physical
communication

Response messe

Figure (2.8) Client/Server model.

There are two types of client/server model:

a. Two-Tier client/server model: in which, the simplest architecture is a
Multiple-Client/Single-Server system. From a dataanagement
perspective, this is not much different from celimeal databases
since database is stored on only one machine éher3, which also
hosts the software to manage it. However, theresanee important
differences from centralized systems in the wayndaations are
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executed. More sophisticated client/server architecis one where

there are multiple servers in the system so itedalMultiple-

Client/Multiple-Server model. In this case, two ealtative

management strategies are possible: either eachDant manages

its own connection to the appropriate server, chedient knows only
its home server (which then communicates with otbervers as
required). The former approach simplifies servalde;dout loads the
client machines with additional responsibilitieedkry client), while
the latter approach concentrates data managemectidoality at the
servers and provides transparency of data accdlss aerver interface

(light client) [0zs99].

b. Three-Tier client/server model [ZhoOl]: extends the basic
client/server model by adding a middle tier to supphe application
logic and common services. In this architecture,diatributed
application consists of the following three typés@mponents:

1. User interface and presentation processing: €llsesponents are
responsible for accepting inputs and presentingréiselts. These
components belong to the client tier.

2. Computational function processing: These comptsneare
responsible for providing transparent, reliableguse, and efficient
distributed computing. They are also responsible gerforming
necessary processing to solve a particular apmicaproblem.
These components belong to the application tiex{pserver).

3. Data access processing: These components grensdsle for
accessing data stored on external storage devsesh (as disk

drivers). These components belong to the backiendserver).
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