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This project compares the Relational Database model with the Semantic Web Ontology model
through an educational web application serving academic levels in Libya from primary to
secondary school. The application illustrates key differences in data storage and retrieval between
the two models. Developed using software engineering principles, the system emphasizes
flexibility, scalability, reliability, and usability. It manages educational entities—students,
teachers, curricula, institutions, and their locations—by efficiently representing them and their
relationships in both models. Practical comparisons showed that the Semantic Web Ontology offers
superior flexibility and semantic representation, with faster search and reasoning capabilities that
reveal new relationships. However, it needs improvements in security and reliability.
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PREFIX mine:
<http://www.studies_programs.org/ontologies #>
SELECT ?booktitle ?GradelLevelTitle ?subjectNam
WHERE {
book mine:BookTitle ?booktitle.
?book mine:assignedToGrade ?Grade.
?book mine:assignedToSubject ?Subject.
?Grade mine:GradeLevel ?GradeLevelTitle.
?Grade mine:GradeBelongsToLevel

?EducationL.
?Subject mine:subjectName ?subjectNam
}LIMIT 5
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o JsY) (SPARQL) JS b 42l aDlainil
PREFIX mine:
<http://www.studies_programs.org/ontologies <#
SELECT ?booktitle ?GradeLevelTitle ?subjectNam
?filePDF
WHERE{ book mine:BookTitle ?booktitle ¢
mine:FilePDF ?filePDF ¢
mine:assignedToGrade ?Grade ¢
mine:assignedToSubject ?Subject.
Grade mine:GradelLevel ?GradelLevelTitle ¢
mine:GradeBelongsToLevel
?EducationL.
fSubject mine:subjectName ?subjectNam.
fEducationL mine:EducationLevel ?stage.
FILTER(STR(?stage)= " 4lny/ s _sall")
FILTER(REGEX(STR(?subjectNam), " <lual J/"

)
FILTER(REGEX(STR(?GradeLevelTitle), “ —iall

)}
o Ll aDlaia¥) 130 (3 Al ol Gogiall (a1 SEN aSada)
3ac |8 e\d&l.ul_) ¢l g ((pza cs“:‘m 6 siual Al Hall o sauall oy
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S 2 aled (5 slse () (ol () o hall Tl Baiee das 5l
S A ey o s 5 s siall sy i ol e 820 DlasY) i
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2 S (SQL) Usgall aMaia) Ax] o ainsl
SELECT GradeLevelld, CASE WHEN '1' = '3' THEN
CONCAT(GradeLevel, ' ', Branch) ELSE GradeLevel END
AS FullGradeName FROM Tb_GradeLevel WHERE
EducationLevelld ='1’

1o S (SPARQL) JS jluws Aal ot
PREFIX mine:
<http://www.studies_programs.org/ontologies <#
SELECT ?grade ?G
WHERE { G mine:GradeLevel ?grade
mine:GradeBelongsToLevel ?level.
fevel mine:EducationLevel ?name.
FILTER(STR(?name)=" Ldiawy/ 4la_paJ/")
} ORDER BY ?grade
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s Gl (SQL) Asgal) aMrinsl) A3 akainsl
SELECT Tb_Curriculum.Booklid,
Tb_Curriculum.BookName, Tb_Curriculum.FilePdf,
Th_GradeLevel.GradeLevel, Th_Subjects.SubjectName
FROM Tb_Curriculum JOIN Th_GradeLevel ON
Th_Curriculum.GradelLevelld =
Tb_GradeLevel.GradeLevelld JOIN Tb_Subjects ON
Th_Curriculum.Subjectld = Th_Subjects.Subjectld
WHERE Tb_GradeLevel.Educationlevelld = (SELECT
Educationlevelld FROM Tb_EducationLevel WHERE
EducationLevel=" 4Gl ila jall )

ipd Sl (SPARQL) JS jlas Aal oSt
PREFIX mine:
<http://www.studies_programs.org/ontologies <#
SELECT ?booktitle ?GradeLevelTitle ?subjectNam
?filePDF
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258 J5Y) (SQL) Aageall aDlainsl) 23 a3kl
SELECT Tb_Curriculum.Bookld,
Th_Curriculum.BookName, Th_Curriculum.FilePdf,
Tbh_GradeLevel.GradeLevel, Th_Subjects.SubjectName
FROM Tb_Curriculum JOIN Th_GradeLevel ON
Tb_Curriculum.GradeLevelld =
Tbh_GradeLevel.GradeLevelld JOIN Th_Subjects ON
Tb_Curriculum.Subjectld = Th_Subjects.Subjectld
WHERE Tb_Gradelevel.Educationlevelld = (SELECT
Educationlevelld FROM Tbh_EducationLevel WHERE
EducationLevel(’ 4wy i sl '=
AND FREETEXT(Th_Curriculum.BookName, ' <l /")
AND FREETEXT(Th_GradeLevel.GradeLevel, ')
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Jsax (08 ilae Lausd 5al) ) gl sland 5 il paa e yiasy I 2 SlaiaaY)
IS (SQL) ASsgall aDlaia¥) daly 2lais) ) al)

SELECT Subjectid, SubjectName FROM Tb_Subjects

Sl sa Al (SPARQL) JS b aBlaiad ¢ Jilially
PREFIX mine:
<http://www.studies_programs.org/ontologies#>
SELECT ?S ?Subject
WHERE { ?S mine:subjectName ?Subject}

Leaainl Al clibal st = j3% (SPARQL) JS b pDhaiul
LB 23 g aladiuly (K15 (SQL) Alpgall pDlain¥) 42l 2Dlaiudl
V) cchagll (ad Gliiag Gaedeiul) SIS o ae LS o 8D
iy (SQL) poaias) (ladlainal] S 6 daal 5 cildia) @llia of
5 (SELECT) Jie dlidl cilaKll, Shal e di e e
placian) allaty (Jiaall b Taiad il 5 1 5la) ST 4lany Laa «(FROM)
4y Jie (PREFIXES) &ial Ciyei (SPARQL) JS b
2 3 Lae ¢ Slnia L callati 3 (galdl 2Dlaiul) 3 (mine)
Jeluall adatiy il e e

Jel (SQL) ASsgeal) aries¥) 3ad laDlaiaal yin ¢ 3asl Gua e
el el Agnpadall Jaadl 4pii 3 &30 Letity oy Lagh 5 36 8
OF Y S At Ay e g Wl a2 4 ((SPARQL) JS b
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Jshaall aaa3 (SQL) 4xd adlaiad callay ¢Jpalill e Eyaall vie
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plasiuly cllall Gy Gl (i a3 g ((SPARQL) JS b
Baiaal) SULd) ae Jalaill 58T 455 ye Leaiag Las ¢ Y3 23 50

Ueall adlain¥) Al Gledlaind (g AlaY) Glodlinl L )lie dic
L ClAY] Al ¢Say ((SPARQL) JS b 2Jail 5 (SQL)
((SQL) ASseall aSlaiusl] Aa alasinly ALYl pdkaind 13

INSERT INTO Tb_Curriculum (BookName, Subjectid,
GradeLevelld, BookCategory, FilePdf (
VALUES (% £:fefef

Beaiie dipa o aixd (SQL) 4 of o5 adlaiul) I b
& ddagiual airec iy (Th_Curriculum) Jsaall pass &5 5 il s
(SQL) cledeind Jaay Jaadll 138 cdiill die <l yaieS ol ) 53
Glily acl 8 Jo o slazy 0l uae jaall Al GUKH e g daial
1563 (SPARQL) JS e alasviuly 2ilay) oot Lol 40
PREFIX mine:
<http://www.studies_programs.org/ontologies#>
INSERT DATA {
<curriculumUri> a mine:Curriculum;

mine:BookTitle "bookTitle";

mine:FilePDF “filePdf";

mine:assignedToSubject <subjectld>;

mine:assignedToGrade <gradelLevelld>. }

s LY S (S 5aY) Gilidy ((SPARQL) JS o 431

Leansl () L) e YAl 82l masil (Prefixes) bl cay jas
:(mine)
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WHERE{ ‘book mine:BookTitle ?booktitle ¢
mine:FilePDF ?filePDF ¢
mine:assignedToGrade ?Grade ¢
mine:assignedToSubject ?Subject.

fGrade mine:GradelLevel ?GradeLevelTitle ¢
mine:GradeBelongsToLevel

?EducationL.

fSubject mine:subjectName ?subjectNam.

fEducationL mine:EducationLevel ?stage.

FILTER(STR(?stage)=" 4/ sl 4la_wall ")}

Ll ealaiad JS0 @5l Sl aaad dlaia¥) il e Jpanl) aa
3 il aeaty Lid Cam iV o3¢l luall Lav giall lasy
Aata¥) e G ym M 2 Jsan A5 el Al s J 52 8 i)
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Ol 3 il
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Lty g bagie | Aladu) Gajhugia [ A,
(Y bl L o8 ghasl) (Gt 3a08) [ i)

il L 23.73 il L 46.47 1
i L 20.88 i L 73.33 2
il L 26.67 i L 86.86 3
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s (Transparent Data Encryption, TDE) Jis geall
Ll oda Al il gAxl) Oy (Always Encrypted)
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M) Ay UL o Al Lgalasiiud (S A i) 2 el 5 0 33
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