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Example from the Government Domain

» Consider this simplified example from the Government domain.
Consider three governmental agencies that record information about
companies.

* In this example, we will integrate the three databases by transforming
each one into RDF and then concatenating the resultant RDF tables
into one table. After that, we investigate the concatenated data and link
the different resources.

« Data integration is simply achieved through concatenation of RDF
graphs and linking different resources. It is also achieved when building
and executing the queries over the concatenated dataset.

Companies DB in Companies DB in Companies DB in
Ministry of Chamber of Ministry of
Justice Commerce Economy



Ministry of Justice

Ministry of Justice records some information about companies
In addition to the advocates that represent the companies.

Company
CompanyCode | Name Advocate_id Country City Website
- JK452 r Future Tech | Y5263V Palsdnc Bethlehcm | www. ftech.ps ‘
- YH852 Palestine Antiques | H782YU Palestlne Jerusalem wwwzntmucs ps |
Advocate
Adv i Advocate_name \ Country
- H782YU | Tony Deik | Palestine
Y5263V Ismail Mousa Jordan




Ministry of Justice: To RDF

Company

CompanyCode | Name Advocate_id | Country City Website
JK452 Future Tech Y5263V Palestine | Bethlehem www.ftech.ps

YH852

Advocate

Advocate id

H782YU

Y5263V




Chamber of Commerce

Chamber of Commerce records information about companies
In addition to information about companies’ owners.

Company

_ CompamBegistrationhie  CompanyNare CompanyAbbreviation = Address

8327848 ] Palestine Antiques | PalAnt ! P.O Box 43792, Jerusalem
5236964  Majgdal Solutions - Majsol - Al-Manara, Ramaliah
Owner

| QwnerNo | IDNember | PassportNo | FirstName | LastName | Dol | Proviece | City |
 S6566u | 998568213 236555 | Laith | Abdo | 15577 Jerusalem Al-Ram
78580 | SBESI2NAS  IS6245 | May " Maher | 17-3-85  Ramallsh  Beitunia
Company_Owner

| SompamRegistratioohe  QwoerNo | Role | FromDate |

8327848 - 565660 | CEO | 20-07-2008

5236964 ~ 878580 | Techmical Manager | 17-06-2009



Chamber of Commerce: To RDF

CompanyRegistrationNo | CompanyName CompanyAbbreviation | Address
8327848 Palestine Antiques PalAnt P.0.Box 43792, Jerusalem
5236964 Majdal Solutions MajSol Al-Manara, Ramallah
OwnerNo | IDNumber | PassportNo | FirstName | LastName | DoB Province | City
56566u 998568213 | 236555 Laith Abdo 15-5-77 Jerusalem | Al-Ram
878580 986532145 | 356245 Majd Maher 17-3-85 Ramallah | Beitunia
CompanyRegistrationNo | OwnerNo | Role FromDate
8327848 56566u CEO 20-07-2008
5236964 878580 Technical Manager | 17-06-2009
| Swbject Predicate Subject Predicate Object
H3I27848 dype Owmer S56566u
RI27848 Name “Palestine Antiques” - 8327848 Owner 56566u rdftype rdfStatement
BI27848 Abbreviation | “PalAnt” - 8327848 Owner 56566u rdfsubject R327848
RIZIBAR | Address “P.0Box 43792, erusalem™ :8327848 Owner _56566u | rdfpredicate Dwmner
S3964 | Type Lompany : 8327848 Owner_56566u | rdfobject S56566u
236964 Name “Majdal Solutions” : 8327848 Owner S6566u xole “CEO”
5236964 | Abbreviation | “MajSol” 18327848 Owner 56566u | FromDate “20-07-2008"
S23968 | Address “Al Manara, Ramallah” 5236964 Owner 878580
- 56500 dype Dwmner 5236964 Owner 878580 rdfaype rdfStatement
650t 40Number GSHR213" 5236964 Owner 878580 | rdfsubject 5236964
8500y Passportho TSNS 5236964 Owner 878580 | rdfpredicate Owner
6500y fustName “Lanth” 5236964 Owner 878580 rdfobject B78580
6500y 1astName “Abdo” 5236964_Owner_878580 ole “Technical
S656bu | DoB SSIr Manager”
A6560u Province *Jorusalem” 5236964 Owner 878580 FromDate “17-06-2009"
6566 Liey “Al Ram”™
A/8580 dype Vemer
A 78580 ADNumber TEE5321457
Aas8o PassportNo /6245
| 278580 FustName w
A78580 dastName “Maher”
| A78580 Dol “17-3. 85"
| A78S80 | City | "Beitunia”




Ministry of Economy

Ministry of Economy records information about
companies, their owners, and their advocates.

Company

_ComganyNumber | CompanyfuliName Capital | CapitalCurrency | Location LawyerNo

- A354A0) Padestane Antapees 54,000 usb .M ‘lwl ]
_ BIS5UB | Samson rading - S00000 | UsD | Bethichem | 19962m
Owner

 QunerNo | OwnedCompany | OwnerlONumber | OwnerName | OwnerCity

HGES6u 4540 | PIES6R013 Laith Abdo et wnabeen

BAKSG | B7S5U8 | 858965321 | Geosge Musa | Nablus

LawyerName LawyerAlfiliation
| LSS N | Tony Dedk ‘ Al Haq, Palestine
L9963 2m  Sama Ibe abaen Al Mezan, Palestine




Ministry of Economy: To RDF

mpanyNumber | CompanyFullName Capital | CapitalCurrency | Location LawyerNo
4354)U Palestine Antiques 54,000 usD Jerusalem L85652r
8755UB Samson Trading 500,000 | USD Bethlehem | 199632m
OwnerNo | OwnedCompany | OwnerIDNumber | OwnerName OwnerCity

HG856u | 4354)U 998568213 Laith Abdo Jerusalem

BAB56i 8755UB 858965321 George Musa | Nablus
 LawyerNo LawyerName LawyerAffiliation

L85652r Tony Daik Al-Hag, Palestine

L99632m Sana Ibrahim Al-Mizan, Palestine
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As simple as ...

Fusion of RDF Data
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In our example

» Appending the three graphs into one RDF.

* Query the RDF as one graph, though not
necessarily connected.
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Linking Resources

How are same entities described in different datasets linked?
By linking the Global Identifier, that is, the URI**!
Let’'s have a look:

:YH852 owl:sameAs :8327848 :H782YU owl :samelAs :L85652r
:YH852 owl:sameAs :4354JU

- Links the lawyer called “Tony Deik” recorded

- Links the company called “Palestine in the ministry of Justice and the ministry of
Antiques” in the three databases. national economy.

- This is called entity resolution/ - This is called entity resolution/
disambiguation. disambiguation.

**

Note that in our example we used colons to distinguish URIs. For example :JK452, :H782YU,
:Country, and :Name are all URIs.

For example: “:H782YU” might actually be something like: http://www.palgov.ps//H782YU



Data Integration and Fusion

Concatenating RDF graphs
and linking entities in
different datasets forms an
iIntegrated view where
applications see all datasets
as one integrated database.

Apphcation

17

Integrated
View

ﬁ owl:sameAs

Data Data Data

itern 1 / ftem3 | T | item$

Data Data Data
item 2 item 4 item 6

owl:sameAs

960 E

Source: Christian Bizer
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Practical Session

Description:

From previous practical sessions: “The central management of students’ profiles by
the ministry of education is becoming an urgent need in the last years. Many students in
Palestine move from one university to another, and they need to transfer their academic
records. Also, the ministry of higher education needs to certify the diplomas and mark
sheets of students. Moreover, there is a need to centrally manage/monitor students financial
aids. Therefore, the ministry of higher education has decided to build a national student
registry, such that, each semester every university has to send the academic record of every
student to the ministry of education. The ministry will then update and integrate the
academic records according to the data combined from all universities into the national

student registry.”

The ministry wants to use RDF to integrate this data. Thus, each
university must map its relational data (or data in any other model) into
RDF, and at the ministry this data is integrated and fused. Map the
universities’ relational data into RDF and integrate and fuse it.



Practical Session

Each two students form a group. Each group must be composed of students from
different universities (in their first level degrees).

Students are expected to use three different mark sheets from different universities to
construct 3 different hypothetical relational data schemes of students records.

Students must populate the three databases (pertaining to the 3 different data
schemes) with sample data.

Students must integrate and fuse all data using RDF.

Students are highly recommended to use the ontologies developed in previous practical
sessions when mapping and integrating RDF data.

Students must write at least three SPARQL queries on the integrated RDF data that
involves data from all 3 sources

Students must work this practical session using Oracle Semantic Technologies.

After finalizing their work, each group will be asked to present their work to all students,
so to collect comments and feedback.

The final delivery include: (i) Snapshots of the three hypothetical databases and
schemes taken from Oracle DB. (ii) The RDF mapping of each database (SPO tables).
(iif) The integrated final RDF showing how entities were disambiguated. (iv) The
executed SPARQL queries and their results. Note that this final delivery should have the
form of a report where discussion of the various steps are expected to be clear.
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