Information System Design
3.1 Data Modeling (2)
The informat ems he project will approach to
relational datzb wept, ‘Widely used. The concept of
relational datak 4T 1

together with

related information items

lational database design

can be classif is, data modeling and

building relatioy
Data model! \_clearly representing the

information striuct ol ta model, an input to the

step of building -*lf'io 11 : ding relational database is

a procedure for trafisla tﬁ N 'model into an equally relational

database which stores-da of tables.

The &J;vn-wqw“-r"—-v-vwmmi.L_L_i.a lopment Division is

mostly summarized o, Various departments and

affiliations as-previously explained The =

ources of information are

,.Z’i°ﬁ“‘iiﬁ§%ﬁﬁ€ﬁ A1 1

suunarlsed and thereforeg it is rglevant mainky to the upper
SRRARTRIL Y25 8
For the concept of relational database design, the
inforuatinn items should be classified into similar topic or
properties. Clearly, the information currently received is not
suitable for the application of this concept. However, there is only
one feature of relational database which information can be stored

in the form of table, can be applied with this kind of information.



In conclusion, it is likely that the design of Planning and
Development Division information will not make use of the step of
data modeling. The information will be mapped into tables seperately
for each type of information, And obviously one cannot find clear
relationship between tables.

Anyway data modeling step should be shown to complete

relational database design steps; therefore, other pieces of

information anCErning_‘@‘in: g Instructors should be collected
el for the design steps.

Engineering

odeling is to define the
major uhjectsri- chi the user s\i erested. These major objects

are called entiti 3 tangible items or abstract

concepts.
g the entities can be described
as follows:
aye £ *rr:‘r:;g;;::-::-‘zm,.-‘ business activities and
collect the re?;’- r &Ltudy.

Group the related inform&tion items together based

el 111 Rk Lk i) 101 s

- Assign Wames that ame meaningfulito each entity.

’QW']Mﬂ‘JEU RN\

he information items of Engineering Instructor

information of Chulalongkorn University are categorized as follows:

Personal Identification [1ﬁhﬂ1=ﬁ‘ﬁ1]
Position Account (lRUUSEI W W)
Name Prefix {ﬁ"u"‘ll'lﬁ'l}

Name - Surname {éﬂ - uﬂuaqa}

Sex (InH)



- Date of Birth (YW/1Rau/U 1fin)

Current Address {ﬁngﬂﬁ?ﬁﬂ}
Marital Status (SDTUNINAUSTH)
Degree {ﬁ:ﬁuﬂ11§ﬂﬂ1§ﬂqn}
Expertise (#9738 1387570)

Faculty Rank (@™ WMNNNIETINIG)
Step (5£AU)

Professor Title
TXRERLTD)
e Professor Title
D &:Hﬁ111iﬁ}
€8s0 Title
WANASI5Y)
- Yeir W '??‘: g al Salary Promotion
umﬂrﬁmu} |
R e “I s

Z Starting Date (14/1A0u/th mwi'un*nmh}

flu Siop 010 [0 el tate

- Proposed Date for Prgject’s Commengement {1uf1ﬂﬂu;ﬂ nlﬁu]

Q Wr] a \a ﬂ:@mzﬁd ﬁ’i@ w ﬂ:q:a El\ (Tu/1hau/0 i nmtaﬂ:-

- Actual Date of Project's Completion

Gu/idou/dl fiadasuiasenisasy)

1

Project Abandonment Date (3u/tfDu/d) ﬁgﬂumﬁmnﬂmﬂ
Participating Ratio (dadiuhnn)
Position in Project (A UMNINIATINIG)

1

Financial Source tuuﬁqqu}

Academic Contribution Description {11HH=lﬁuﬁfﬂﬂI
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Type of Academic Contribution (US:imm)
e
Year of Publication (Li¥aM)

]

Number of Pages of the Academic Contribution
(rwnmthi Som)

- Number of Pages of the Whole Document {iﬁuﬂuﬂﬁﬂﬁiiﬁu}
- Creating Ratio (daduitifau)

After conside ; w and grouping the items of the same

properties and simin-~uﬁ'; ; es of Engineering Instructor

WITING)

about or an association
between two entities. “ism “verb or a preposition connecting
two entities implies @& felations elatiopships may be classified
into three t S —

T 9

y 2

= Functicnal Relationship

ﬂuzﬁwﬁw‘&‘w NI
ARSI L

entity (referred to as the parent) and which is the "to" entity
(referred to as the child).

The relationship can be considered in another way. It
can be seperately grouped into three types based on cardinality ratio
as follows:

- One-to-One Relationship, which associates each

entity occurrence with one occurrence of the related entity.
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- Une-to-Haﬁy Relationship, which associates each
occurrence of the parent entity with zero, one or many occurrences
of the child entity.

- Many-to-Many Relationship, which associates each
occurrence of the parent entity with zero, one or many child
occurrences and conversely each child occurrence with zero, one or

many parent occurrences.

e relation between each couple

| in the diagram, as shown:

Instructor . 'i\ "= 0fficialdom

$ Producg

Research , prI . —.| Academic

Contribution

Figure 3.1 :[Re of Engineering Instructor

ThHegInstructor entity has a relationship of "related

o o REQ VRINIINEIART: orocuce” 10 1ot

Research thitr and AcadeH}c Cuntrihutiun entlty.
AN 38N umwma e
Determine Primary and Alternate Keys
An attribute is an atomic unit of the information
about an entity. It is a nondecomposible piece of information
describing an entity and the first two attributes that have to be
added to the data model are primary key and alternate key

respectively.



The primary key and the alternate key are to be
selected from candidate keys. A candidate key is an attribute or a
set of attributes that uniquely identifies a specific occurrence of
an entity. From this point, one of the candidate keys has to be
selected to serve as a primary key which can not only uniquely
identifies a specific occurrence but also exists for every
occurrence of the entity.

The candidabe liged

that are not selected to be the

and alternate keys is

currence.

nd may be some alternate

12

keys are always pFesght) | ch oacurre &, and the existence of a
primary key make L 2 'i‘ there is \L“ﬂy to reference of any
occurrence.

1 there are two attributes that
can uniquely identify nstpuctor, that is Personal Identification

and Positio iiate keys and because

Personal Iden#fif ! {, ¢ referred to; and each
Personal Ideut’!!cation has to be assigﬂedi!- each instructor, so it
is selected to befthe primary keyldnd the Position Account has to be

- Ly Ot A TR

Y After considering thro h the rest eptities which are
R G TR R Lo o
idenfifying each occurrence of the entity is via both Personal
Identification and Position Account. So, the Personal Identification
is chosen to be the primary key and Position Account has to be the

alternate key.

The following is the summary list showing the primary

and alternate keys of each entity.



13

Entity imary ke Alternate key
Instructor Personal Identification Position Account
Officialdom Personal Identification Position Account
Research Personal Identification Position Account

Academic Contribution Personal Identification Position Account

ibute or a set of attributes
that completes a"wrelati ip “Dets a couple of entities by

identifying t ' _,i parent occurrence is

identified, : i ‘1 \:\\\‘\\‘ to that specific parent
occurrence can ;i NX bhe foreign key value from
the parent occupfeng | r p' s placed in the entity and

equates to the prigs t1ty

eign keys of each child
entity.

Parent-Child E ¢n kev of hild enti
Instructor-Officialdom ' Personal Identification
Inatructnr—Réﬁz4 oh Do s ;pfl Identification

L)
Instructor-Acas sonal Identification

AU AR NS. e

which ensd‘hs the correctngss and con stency of data. Key business
ruQ Wq Mﬂﬁw “%%’3 %&Jq ﬂ Helatmnsh:.ps.
Thes§ rules cover the effects of insert, delete and update
operations on relationships.

The insert rule determines the valid conditions or
restrictions associated with parent entity when a child entity is
inserted. The rules can be classified into 6 types.

- Dependent : Child entity occurrence can be inserted

only when matching parent entity occurrence already exists.
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- Automatic : Child entity occurrence <can be
inserted, but if matching parent entity occurrence does not exist,
create it.

= Nullify : Child entity occurrence can be inserted,
but if matching parent entity occurrence does not exist, set the
foreign key in child entity to null value. j

-~ Default : Child entity occurrence can be inserted,

ity occurrence can be
inserted, if cer Custimized validity“eonstraints are met,

poccurrence can be inserted,

i the valid conditions or’
‘ ty when a parent entity is
deleted, the rules call be.olhssifl iito 6 types.
tity occurrence can be deleted
only when there is no-m&tcking child en ty occurrence.

e ent Yo »‘ rence can be deleted,

and all the n es have to be deleted

accordingly.

sy @mﬁiﬁﬁ% Bk 11013 A,

key to nul value.

q Wq a Q ﬂfﬁ]m &}% ’}"}W%'J ’}la 81 be deleted,
“but %if any matching child entity occurrence exists, set its foreign
key to default value,

= Cuostomized : Parent entity occurrence can be
deleted only if certain customized validity constraints are met.
- No effect : Parent entity occurrence can be

deleted, without checking in any matters.
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Considering insert rules of the three child entities,
Offcialdom, Research and Academic contribution in the following
couples of entities.

= Instructor - Officialdom

- Instructor - Research

- Instructor - Academic Contribution

entity, Instructor. A mation, Research information
or Academic Contribtien info téa specific instructor should
not be added i structor information has
not yet been . After the Instructor
entity is added d ¢ chil 4 entity . can be added. So, this

means that inse & threa ¢ h entities are dependent on

for the three child
entities, Information is to be deleted
which means that ot aﬁ h an instructor information
any more, so the rest_ ;¢ n_each child entity should be
deleted accapdingly. The delete rule for e three child entity is

e ——————— \
cascade rule.

mnsiderin 1e update rulm for the three child

entities, if eafheshild entity Gnformati nﬁa to be changed, the
other mﬂtu Hegnnéj MEﬁl Elrﬁln 5 effected. So the
update rul%" is no-effect rule. o

ARV AENIR BN IR BRI o o

pairff entities:

Pai i ser Delete Update
Instructor-0fficialdom Dependent Cascade No effect
Instructor-Research Dependent Cascade No effect

Instructor-Academic Contribution Dependent Cascade No effect

016206
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3.1.6 Add Remaining Attributes
At this point each entity has its own primary and
alternate keys already. The rest of attributes or information items
will be associated with an appropriate entity.
The remaining attributes placed within the entity have
to be dependent on the entire primary key; that is, a particular

value of the primary key can determine the value of all other

attributes.
The of each entity of Engineering
Instructor informa as follows
nti Type
Instructor
AK
v‘
Officialdom m Persona dent ificatmn PE

i Position Adgéunt

ﬂUEI’J%&MQWEﬂﬂ‘ﬁ

Step‘

ammn‘ﬂwwrmmaﬂ

Date Received of Employment

Date Received the Instructor Title

Date Received the Assistant Professor Title
Date Received the Associate Professor Title
Date Received the Professor Title

Year Received Special Salary Promotion

Special Rank



Entity Name Attribute Name Type
Organization Name

Starting Date
Stopping Date

Research Personal Identification PE
Position Account AK

op Project’s Commencement

w:}j ect’s Completion
- a - " v

's Completion

Academic
Contribution

PK
AR

ion Description

bution

U

Number of Pages

ﬂum AN

Q?_’lﬂiﬂﬁﬁiﬁﬁtﬁ’mﬁl'lﬁﬂ

Blank means Normal or Remaining Attributes.

17
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3.1.7 Validate Horualizapign Rules

Normalization is the way to create an optimal data
model which meets the design objectives of correctness, consistency,
simplicity and nonredundancy. The normalized design would provide
the following advantages:

- Minimize amount of space to store data due to the

fact that it prevents storing data in multiple places.

inconsistency within the database

due to the fact thatidata is st y once and this reduces the
ions and updates.

al steps in processing.
They are known Boyee/Codd, fourth and fifth

normal forms,

| normal forms are easiest to

understand but he third normal form is adequate to

ensure a correct, consigts edundant data model. The fourth

and fifth normal £ plex and in fact, data model

:;:;7_:-1-" h normal form as well.

*J

that is in thi

m requiring that each

entity occur -} ‘e has a fixed number of =

single-valued attributes.

A TS R, e
Each at u nﬁ g and name. First

normal fom is necessary far the follgwing reasonsgs

AW ANFIFWNAFIH B TREY o oo

normdlization steps

- The form is simple

Second normal form is the form requiring that each
nonkey attribute in the first normal form be dependent on the entire
primary key. It prohibits assignment of nonkey attribute to the
entity where a subset of the primary key can determine the nonkey

attribute.
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Third normal form is the form requiring that each
nonkey attribute in the second normal form depends only on the
primary key and nothing but primary key.

Since the third normal form is adequate for
normalization process. The rest of the normal forms will not be
referred to here and further normalization will be based on first to

third normal forms only.

For all the attributes can be
placed in the view of tal

Instructor Entity

Personal Se%Wh Date of Curr Address
1d \ Birth

Marital

Status

the Expertise attribute is the
only attrib ﬁg;=::::=:::::;;a.;:;zzzzasszg;qg!hn a specific Personal
=S il
Identificatidn .* structor entity is not

maiﬂforu
0' £fpeduce the Miétructor e ﬁ% into Ffirst normal
h

fora, ﬁ beiticd Hhiiabd '@ Fobdiba

and plac to a nmew child entity called "Expert Fjeld" entity and

A AARAAFHRAR ’}% W el some priaars

key9 as its parent. So, the primary key for Expert Field entity is

in first nor

e Instructor entity

Personal Identification. But if the new child entity has only
Personal Identification as the primary key, the primary key will not
be unigue; so the new attribute cailed Sequence is added as an
element of the entire primary key to ensure the uniqueness. The
Instructor entity, after being reduced to first normal form, and the

newly created Expert Field entity are shown as follows:
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Instructor Entity

Personal Position Prefix Name Sex Date of Curr Address
Id (PK) Account Birth

Marital Degree
Status

Expert Field Entj

Personal

Id (PK)

Note : PE means

¥, the table view can be shown

as follows:

Officialdom En#i
23 Y
Personal Poﬂ“ ion Faculty StE*ﬂ Salary Date of
Id (PK) Accoun e vel Employment
uﬂqwﬂﬂﬁwaﬂﬂf

i~ %Wﬁﬂﬁ?@d‘%ﬁﬂ'ﬂ%ﬁ&ﬂ 8 Ehe i

Instfuctor Assistant Prof. Associate Prof. Prof.
Title Title Title Title

Year Received Special Special Organization Starting Stopping
Salary Promotion Rank Name Date Date
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The entity is not in first normal form due to the
fact that Year Received Special Salary Promotion attribute can have
multi values. The reduction process has to be done with this
attribute to create a child entity called "Salary Promotion" which
has Personal Identification and Sequence attributes as entire
primary key.

After first reduction, the Officialdom entity still
that is, Special Rank which has to

has the multi-valued ntksi,  ’
};a;bﬁw 1o - Starting date and Stopping

to-talErplace in order to acquire the

be associated with
date. The second re

new child entit

ch includes two important

=

attributes ths : ‘rfj: o, establis he entire primary key,
namely Persona efitifidation and SpeeialiRank. All entities after
reductions are s of followss \\\:::\

Officialdom Entity

Personal Position Salary Date of
1d (PK) Account. — = Level Employment
77 =
e RIS W, e
|
Instruct ti] séis o ‘j ia rof. Prof.
Title Title ¢ Title A/ Title
q
Salary Promotion Entity
Personal Sequence Year Received Special

Id (PK) (PK) Salary Promotion
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Special !iank Entity

Personal Special Organization Starting Stopping

Id (PK) Rank (PK) Name Date Date

For Research entity, the table view can be seen as

follows: W
Research Entity — . ..““'/J.-‘ i

ersona s 1440n Aok e »\'*‘_
fd {Plﬂl ::co \Q;\\,\

Date Proposed Date

encement for Completion

Actual Date icipating Position in

of Completion Project

Financial

" gt Inaningng
QRO FRAAI IR N e i

entity. All attributes can only have a specific value for certain

primary key. So this entity is in first normal form already.
For the Academic Contribution entity, the table view

also can be shown:
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Acadelic Contribution Entity

Personal Position Academic Contribution Type Year of Number of
I1d (PK) Account Description Publication Pages

Number of Pages

of the Whole Document
\

ic value for a certain

primary key va form already.

3.1.8

}:\d values for an attribute.

It is a pool of lgg thich one or more attributes

draw their values.

There die-tvo hays efine the domain of attributes;

one is to dedine d

’ﬁﬂ=ﬁﬁfai ate each attribute in
data model witl , '3 other is to assign

domain charact

istics to each attribute.

i

- To ascerfain whethefstwo occurrefides of the same

v U kg Gkl otk el e

The typical types of domain characteristics are as

follows:
- Data type
- Data length

- Format
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= Allowable value constraints
a Meaning

= Uniqueness

= Null support

= Default value

There are rules for defining domains of each attribute

type described

e arGE B 1.

‘//, | \ \ fault value.
7 TN

:?§K efault value,
\

- th and format of the foreign key
must be the same "3--nd1ng primary key in the

parent entity.

ty of foreign key must be

dependent on relat‘-naa-;yg;—ga= only one-to-one relationship

¢ Zacsd Y]
constraints fn!n

sdues and allowable value
fnreign keys must follow Ke ¢y business rules of its

‘“‘H“ﬁmwamwmm

Other Attriblites DomaimsRules

AW ANl PIAVIHANY wee ms

shoutd follow rules defined by user.



3.2 Building a Relational Database

3.2.1 Identify Tables
An entity is a logical object in which information is
placed. In a relational environment, a table is a collection of

rows, where each row has the same columns.

The starting step of building relational database is

clational table., Formally one

entity is mapped to segment one entity into

mtities into one table.

multiple tables,

of related data items.

The related d= The attributes of an

entity in the ased on their business

definitions and so the attributes in an

entity are represéntéf orresponding table.

3.3.3 Business Rules to

Product Envi
gllumn names in command to
| LR A TS g e (e
establis rage. In fact, any
sequence retr1ave columns ¥n any orders

A1 Q83 Chiend T TA P T

for exanple it may require variable-length column to be the

G nernllr the ordering of

rightmost column. But for ORACLE RDBMS which is used to implement
the thesis the column names can be in any sequence. So, the
instructor information tables do the defining of the sequence of

columns as in the data model.

25
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Enforcing the Primary Key Properties
A primary key should have the properties of
uniqueness, and cannot contain null values. This can be defined by
either of the 2 ways:
- By RDBMS Data Definition Language (DDL)
In some RDBMS’s, there is not such clause provided

and ORACLE RDBMS is the case. There is no direct means of specifying

itics of the Attributes
L§tics can be defined as

parts of commang 2. ORACLE RDBMS, enforcing

W
L

domains characterisg \ he following items:

dare 4 different data types in

ORACLE RDBMS; CHAR IBER. CHAR and LONG, identify the

data values as being © For CHAR the longest is 240

characters bt _LONG Can be-—Coiis

2536 characters. The

DATE, identifieED mat of dd-mmm-yy (dd

day of the month, mmm :1aepresents the first 3
character ast 2 digits of the
year). Ttﬂﬂﬂj‘ﬁﬂMﬂmﬂﬁre both integer and
real nuuhers

ARIANR S0UNRIIBYIEL.

Format : to be implied with the data types

represents the

- Uniqueness : can be specified by NOT NULL clause
= Null support

- Allowable value constraints and default values can

be implemented in further part
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Enforcing Key Business Rules or Relationship Business

Rules

Key Dbusiness rules are u;ed to control the 3
operations (insert, delete and update) on the primary key and
foreign key which effect the related entities or tables.

There are 2 ways of doing so:

- By RDBMS DDL

can support for defining the

primary key and foreign key cl: e rules can be specified as

mplementation technlque

“_\

—«1n defails later.

ing ORACLE do not support
such DDL, plemented by triggering

operation techni

stép of Building a Relational
Database, the dgfigiti ’;;Q_': able " structure of Engineering
Instructor informs i r n the Appendix B of this

thesis.

welopment Division information
the steps base desigi ;{-‘ discarded. Only the
concept of s W : “tables is to be used. The

steps of buildi g such 1nfnrnat1on system are described as follows:

f uaﬁﬂmﬂ RIS e e e

fhgl s of ifiterest into fable names

AR SRPROIEITAR I [X 1

The outcomes of applying the mentioned steps with
Planning and Development Division information are summarized after
this.

The following is the list of information items of the

topics of interest and their corresponding column names of the newly
defined tables. .



Topi interest Table name

Number of personnel PERSONNEL
Information item Column name
Year YEAR (PK)
Department name DEPT_NAME (PK)
Number of type-A personne NUM_OF_TYPEA

_ NUM_OF_TYPEB
Number of type-Copersonnel NUM_OF_TYPEC
_d.

- Column name

Year (EAR (PK)
Department na : _\ DEPT_NAME (PK)
Number of profe i . NUM_OF_PROF
Number of associate pa FEED V NUM_OF_ASSO_PROF
Number of-gssistanf professo NUM_OF_ASST_PROF
Number of| FEEPEFERS =Nl OF_LECTURER
Number of tora s degr lers EM_UF_I}DCTGRATE

Number of m}er s degree hulders NUM_OF MASTER

E::;ﬂygructoraﬁ?‘z;ﬂ ‘EJ ’IﬂﬂF i:ZHEﬂL:Rﬂ‘-’ER 30
AN RIA AN AL, ...

are between 31 and 40

Number of instructors whose ages NUM_OF_AGE_BET_41_50
are between 41 and 50

Number of instructors whose ages NUM_OF_AGE_BET_51_60

are between 51 and 60
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Topic of interest Table name
Number of students STUDENT
Information item Column name
Year YEAR (PK)
Department name DEPT_NAME (PK)

Number of lst-year undergraduates NUM_OF_1ST_YR_BACHELOR
' NUM_OF_2ND_YR_BACHELOR

Number of 3rd-yeas undergrads NUM_OF_3RD_YR_BACHELOR

Number of 4th-geat.idergthduiteamwNUM OF 4TH YR BACHELOR

Number of studenl e¥adi W,DF_TMIHEE

Number of md! UM_OF_MASTER

_OF_HIGH_CERT

Number of Znd-year |

Number of p

Number of docibratels degre NUM_OF_DOCTORATE

Topic of interest “—— Table name
Number of graduates——=. . = GRADUATE

(7 X

Infﬂrla‘ﬁ ﬁzo:;:: name
e LN AN T
Number of 2nd-class hodour graduates OF _2ND’ HONOUR

AL | | 1 Vvl

Year



of i est Table name
Government budget GOVMNT_BUDGET
Information item Column name
Year YEAR (PK)
Department name DEPT_NAME (PK)
Salary G_SALARY

Wages W G_WAGES
Temporary wages / | TEMP_WAGES

= G=REMUNERATION

Remuneration

Supplies

Equipnént

Property a \ " AND_CONST
Subsidies ~ = _\ \ GhSUBSIDIES
Compensating : ' MP_EQUIPMENT

Topic of intere

Departmental budgef= DEPT_BUDGET

Infornftion— .E; n name
R 1 PK)

Department nane DEPT_NAME (PK)

-‘::;:ﬁummmwm‘s
m‘mmmwﬁmmﬂ

Year

upplles D_SUPPLIES
Equipment D_EQUIPMENT
Property and construction D_PROP_AND CONST
Subsidies D_SUBSIDIES

Compensating equipment D_COMP_EQUIPMENT

30



Topic of interest Table name
Graduate School budget POST_GRAD_BUD
‘Information item Column name
Year YEAR (PK)
Department name DEPT_NAME (PK)

Amount of 60-percent budget BUDGET_60

" Colunn name

Year ‘ '\.-U PK)
Month ‘ ONTH (PK)
Number of users = N _ﬁF_USER

' NUM_OF_BORROWED_BOOK

" e ——————_
0 -  BCETEE = - \‘-’JTLL'
% i el

Library '-il j _Wm
ARBINENINE I

SRR TR,

post-graduates in master’'s
degree programnmes

Number of members who are NUM_OF_DOCTORATE_MEM
post-groduates in doctorate’s

degree programmes

31
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Number of members who are NUM_OF_LECTURER_MEM
faculty members

Number of members who are NUM_OF_ALUMNI_MEM
alumni :

Number of members who are NUM_OF_GOVMNT_OFF_MEM

government officials

I " t " ! st,, 0 | I ! 1
Text and Instru ' YST_DOCUMENT

materials

Informa \ olunn name
Year 2 4 (F
Department n * . 7 .\ DEPT_NAME (PK)
Topic : :
Type
Writer
Publisher’s nam PUBLISHER_NAME
Year of publica i PUBLISHED_YEAR

Number of pages
\7Z

S“‘“ﬁ“ﬁmwmw?ﬁﬁ‘ﬁ‘f

RN M ETRY

Student name STUDENT_NAME



Topic of interest Table name
Service SERVICE
Information item Column name
Year YEAR (PK)
Department name DEPT_NAME (PK)
Description DESCR (PK)
Authorities PEREDN _OF_AUTH
Frequency _ UEHCY

Income
Number of f OF_REQUESTER
: ‘Qb;::a
KIND OF_REQUESTER
o

Continuing edu

Information ite
Year ,
I}epartne 1 C‘,‘='q'i o '*,‘ I PK]

: L N
Topic ﬂ
Type of preSentation

i‘:ﬁi‘ﬂ'ﬁ&ﬁl NUNTN ﬂ‘;‘iﬁ'ﬂlm

iﬁﬁ"éﬁﬁt “"fﬁum""ﬁ"” Wit

Fees FEE

33
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Topi i st Table name
Research outcome RES_OUTCOME
Information item Column name
Year YEAR (PK)
Department name DEPT_NAME (PK)
Topic TOPIC (PK)

Research leader RESEARCHER

Support budget PPORT_BUDGET
Financial sourgen 2 o FINANCE_SOURCE

_OF_PROGRESS

Research uni
Information “olumn name
 (PK)
UNIT_NAME (PK)
EADER _NAME (PK)
Support bgdget for research —SEPBOMEDEV_BUDGET

N
i
SPECTFIC_DEV_BUDGET

““ﬁﬂﬁﬁ?‘rﬂmwmm

As a result®rom the mapping atﬁi; @bk definitions of

uﬂ ARV WBATH LR B omeicn e

summ rlzed in the Appendix B of this thesis.

Year
Unit name

Leader’s name

develo-uﬁ;-

Support buds

t for a particular
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