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Outline

m View Design From Natural Language
Requirements

s View Design Starting From Forms
m View Integration in the Large

m  Conflict Analysis and Resolution
m  Merging of Views
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View Design From Natural Language
Requirements

m Step1l Requirement analysis
m Step 2 Initial design
m Step 3 Schema design
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View Design From Natural
Language Reqguirements

Step 1 Requwement anaIyS|s
1.1. Analyze requirements and filter ambiguities

TR RERGILN R, TR A BRI R, ERTER

1.2. Partition sentences into homogeneous sets
MR [E]— 0 A )+ TRAE [F—4H

Step 2. Initial design

2.1 Build a global skeleton schema

RO Ry a1, &= schema ¥)20284, R A E—&F4)+
fic—1[& entity.

Step 3. Schema design #f5:# concept, KX 7&{#HH
Top-down primitives or bottom-up primitives or inside-out
primitives E FI|FE>K——FR#F concept schema 7 [A.
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An example of natural language
description of requirement

Step 1. Requirement analysis

cities

2013/6/14

Line 1:
Line 2:
| Line 3:

In a university database, we represent data about
students and professors. | For students, we
represent last name, age, sex, city and state of

'Line 4:
Line 5:
Line 6:
Line 7:

bW;d state of residence of their

families, ptaces and states where they lived before
(with the pexiod they lived there), courses that
they have passed, with name, code, professor,

Line 8: grade, and date.\ We also represent courses they
Line 9: are presently attending, and for each day, p\?ces
In the number
classroom
current year of years B
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Example(cont.) [ course

Line 10: and hours where classes are held (each course
Line 11: meets at most once in one day). For graduate
Line 12: students, we represent the name of the advisor
Line 13: and the total number of credits in the last year.
Line 14: For Ph.D. students, we represent the title and the
research area professor
Line 15: of their thesis. For teachers, we represent last
Line 16: name, age, place and state of birth, name of the
Line 17: department they belong to, telephone number
Line 18: title, status, and topics of their research.

research
area
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Example(cont.)

Filtering the ambiguities

2013/6/14

Places
Period
Presently
Day
Places

Classes
Teacher
Place

Telephone Telephone of the department

Status
Topic

New Term

Cities

Number of years
In the current year
Day of the week
Rooms

Courses

Professor

City

Marital status
Research area

Unit 6

Reason for the Correction
Place is a generic word

Period is a generic word
Presently is ambiguous

More specific

Homonym for places in line 5
Synonym for courses in line 8
Synonym for professor in line 2
Same as in line 5

More specific

Status is ambiguous

Synonym for research area at line 14




Partitioning of sentences into homogeneous groups
In a university database, we represent data about students and professors.

General sentences
_For students, we represent last name, age, sex, city and state of birth, city and
state of residence of their families, cities and states where they lived before (with
the number of years they lived there), courses that they have passed, with name,
code,professor, grade, and date.
Sentences on students
We also represent courses they are attending in the current year, and for each day
of the week, rooms and hours where courses are held (each course meets at most
once in one day).

Sentences on courses

For graduate students, we represent the name of the advisor and the total number
of credits in the last year. For Ph.D.students, we represent the title and the
research area of their thesis.

Sentences on specific types of students
For professors, we represent their last name, age, city and state of birth, name of
the department they belong to, telephone number of the department, title, marital
status, and research area.

Sentences on professors
2013/6/14 Unit 6



Example(cont.)

Step 2: Initial design
Find the first skeleton schema

PROFESSOR

{ STUDENT : "COURSE

2013/6/14 Unit 6
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Example(cont.)

- Step 3: Schema refinement

COURSE

2013/6/14 Unit 6 11



Example(cont.)

4@ DEPARTMENT

PROFESSOR

STUDENT

| T ;

GRADUATE_
STUDENT BY

PHD_
STUDENT
COURSE /cgues

Figure 4.7 Refinement of the skeleton schema
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o N£ ME

o _*_STATUS

Final schema

N4 RN
attribute A1
cardinality

2013/6/14

T LAST_NAME

(i) AGE

PERSON

STUDENT

0

g

DEPARTMENT

l $ TELEPHONE
NAME

(1, 1)

—O MARITAL_STATUS
—O TITLE

STUDENT

GRADUATE_

1 LocLASS_ HOURS

PHD_  [~OTHESIS_TITLE
STUDENT [OTOPIC
(1, n)
(1, 1)

D ROOM

O HOUR
DAY_OF_ —&® NAME
THE_WEEK

Figure 4.8 Final schema

—O RESEARCH_AREA



View Design Starting From
Forms

Step 1. Reqwrements analysis

1.1 Distinguish extensional, intensional and
descriptive parts of the form

RS T 2 E oy
1.2 Select areas and subareas

R LH A TR AH B =
n SRFRAGE] 7 VU EE T

" FEAEenes b IT

{5 & TE A A (extension part)
T i1 %4 FE (intension part)

= BAFS 72 4 (descriptive part)

2013/6/14 Unit 6
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View Design Starting From
Forms _

Step 2: Initial design
2.1 Build a global skeleton schema
VRVl i

Step 3. Schema design for each area
3.1 Build the area schema
3.2 Merge the area schema

2013/6/14 Unit 6
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Example (cont.)

Step 1. Find the areas and sub-areas.

Income tax return form

Personal

areal

areaz2 area3

2013/6/14 Unit 6
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Example (cont.)
Step 2: Build a global skeleton schema

[l e n &I N2k & 7E skeleton schema 11y entities.

PERSONAL_ RELATED INCOME_
DATA ' O . ‘ DATA
RELATED_

EXEMPTION_ INCOME_
DATA DATA_DETAIL

Figure 4.13 Skeleton schema of the database for the Income Tax Return Form

2013/6/14 Unit 6
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—e SOC_SEC\NO

—0O TOTAL_DEP

D NO_OF_MONTHS_IM

<>

DEPENDENT

}

E_2_OR_
ER

O RELATIONSHIP

i

—@ SOC_SEC

FIRST_NAME
INITIAL
LAST_NAME

area2

N0

Final conceptual
schema for Incom
Tax Return Form

2013/6/14

O SPOUSE_FYLL_NAME

EXEMPTION_ —O PRE_1989_AGREEMENT
DATA &m L0 TOTAL_EXEMFP
—0 TOTAL_BOXES oy

Derived
ta

[—O FILING_STATUS

PERSONAL_
DATA

(1. 1)

——& SOC_SEC_NO

CHILD_NAME_For— -
HOUSE_HOLDING (0,1)
SPOUSE_DIED (0, 1)

11N

Di D_
DATA_DETAIL

area3
Unit 6

O ROW_NO

—O AMOUNT

(11

O FIRST_NAME
FILER O INITIAL .
(AR Yot
O LAST_NAME
O ZIP

S

120 PAYER_NAME

G SPOUSE_SOC_SEC_NO
O FIRST_NAME
o1 SPOUSE
O STREET
EFER_
0

0 PRES_CAMPAIGN_S
O INITIAL
ADDRESS joCITY
1n

—® SOC_SEC_NO

NTEREST 1O ROW.NO 0 UNEMP_COMP
= |~0 PAYER_NAME O TAXAGLE AMOUNT
DATA_DETAIL [~ \ 5= s |0 IRA_DEDUCTION
INCOME_ —O SPOUSE_IRA_DEDUCTIO 'j’Oﬁv
(0, n) DATA | O TOTAL_INCOME
DIVIDEND>

—O TOTAL_ADJUST
—O ADJ_GROSS_INC
—0 TOTAL_DIVIDENDS
TOTAL_INTEREST

Defrived
data




View Integration

o }E‘ﬁﬂl cc;nceptual schema o B—{[E global

K.

n i HEREI S

n BECO AR

conceptual schema, DI{CZS2E (&

N == B = =

e N

2 [E s [F A BGE B — S

{H R A [E] A ER 22 1 R T 28 conflict.
Z=] %TE@IﬁWE%mf—ﬂt

m ECOHE

ﬁe/j)[(a%/u\

2UE,

F{TH G,

KA RS,
= [ERFEEEEE schema B2
= —XhInA—1E schema
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Conflicts

2013/6/14

E

WMELOYEE

Unit 6

= A [E A2

A
I
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Conflicts
[rereon o

WOMAN

& R E RIS

PROJECT PROJECT
. o WNAME
Person 7355 [ AR A
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Approach to Vlew Integration

= Schema 1 Schema 2

N Y

Conflict
analysis

2013/6/14

pamillbdifas
schemal A1
schema2 -

fErZeRYER 7

Gﬂnﬂir_.:t
____rasolution
Schema
45 BIHE ] merging
schema?2 & & 2&

45 BIHEFschemal A

HYER I —2U L
LR
/Y schema
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The most general approach to view integration

Initial schema EI:] :H: BD:’

¢
E/ D
/

Intermediate design steps

Final schema

2013/6/14 Unit 6 24



The suggested sequence of
view-integration activities

J — AN A (&

Partial
integrated Schema 3
schema

Global
schema

2013/6/14 Unit 6 25
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Example of integrating two schemas

Scientist schema (Schema'l )

E

RESEARCH_| @AM
OF_INTEREST_ BELONGS O ADDRESS

ResearchJ Topie 1o u m]_GROUP

area omtml oo

LAST_NAME
AUTHOR  [—OADDRESS
O ADDRESS
(.0 PUBLISHING_| (om
COMPANY |~ o
NAME
TITLE R

PUBLICATION -GKEYWORD (1,1) topi .0
O Ve —
OpIC BELONGS_
TO

(0. n) O STATE_OF_BIRTH

PUBL_OF_ (1. 1)
INTEREST BOOK NUMBER
(1| n] () TITLE
O YEAR
LAST_NAME
SCIENTIST OAGE

2013/6/14 Unit 6
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Example of integrating two schemas

Librarian schema (Schema 2 )
subject

Al
TOPIC_CODE
O NAME

(1.n)

LAST_NAME
OPOSITION

(0, m)
SCIENTIST
BY O DEGREE
tm ]| n O CITY_OF_BIRTH
o

©.1)

O DAY_OF_LOAN

PROCEEDINGS SUBLISHED. Plé%ﬁ,l-m{;_
1. B0, ny

0, n
©.m) GAUTHOR Y1,n) O ADDRESS
NAME

2013/6/14 Unit 6 27



Table 5.1 Concepts in Schema 1 (Scientist Schema)

Name ~ Description

Author Authors of publications of interest to scientists

Publication Publications kept by scientists in their private cabinets; they are usually
directly obtained by scientists from authors

Topic Research areas of interest to authors

Requested of  Connects papers that have been requested by some scientist to the author
of whom the request has been made

Sent by Connects papers that have been sent by authors to scientists who have
requested them |

Table 5.2 Concepts in Schema 2 (Librarian Schema) -;' o

Name Description

Publication ~ Publications presently kept in the library

Paper Papers published in journals or proceedings kept in the library

Topic Topics of papers

Bought by Indicates which scientist is responsible for the grant used to purchase the
publication

2013/6/14



Confl

Ict analysis and resolution

= Name conflict analysis

m L

H[E AR R EAFERE

m L

HEA[EHY schema A [EEE A G AR

HIHVEE B FEALE (inter-schema property)
m Structural conflict analysis

= fHEIIIEE S, A ERYschema Fz

(Ll

2013/6/14

AUTHOR 7£ schema 1 /& entity
1F schema 2 & attribute

Unit 6
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Conflict analysis and resolution

Scenarios

Three possible modification for

a name conflict. @ LERK_NO CLerK N0

O CLERK_NO
. \ CLERK
Naming Conflict
Schema 1

® 0
CLERK CLERK_NO | | MANAGER CLERK_NO

MANAGER
2013/6/14



I\/Iodifie Scientist Schema

RESEARCH

(0, n)

BELONGS_
TO

AUTHOR

SENT_BY

%

QUESTED>
OF

(0. n)

(0. n)
(0. n)

(0, n)

—O ADDRESS

(1, n)
‘o

S

(1. n)

| \_ PAPER

—Q TITLE
—O YEAR

(1.n)

PAPER_OF -
NTERES

(1, m)

SCIENTIST

2013/6/14

{0, n)

—O LAST_NAME

—OAGE

—QSTATE_OF_BIRTH

Unit 6

{1.n)

—@ LAST_NAME

RESEARCH_
GROUP

—@ NAME
—OQ ADDRESS

TOPIC

PUBLISHING_
COMPANY

F—O ADDRESS
——@ NAME

BO0K_OF
0 INTEREST (1. 1)

( n)

?NNM"E

SERIES

BOOK




Modified Librarian Schema

—O TOPIC_CODE
—Q NAME

©.n) L OLAST NAME
| BU%?,HT- | SCIENTIST |—OPOSITION

(0, n CITY_OF_BIRTH

PUBLICATION

© 1

* l $5TACK ODAY_OF_LOAN
TITLE

JOURNAL PROCEEDINGS PUBLISHING _

(0, n) l ‘L
ADDRESS
NAME

AUTHOR
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Merging of views

n U522 AH[EAY entity B BE7 A result schema.
= {5: PUBLISHING-COMPANY

= fHEHY entity, (H-A[F]HY attributes, 78 2 BREEFESR, $xH
identifier.
= {5]: SCIENTIST

m A generalization I H inter-schema properties,
oA result schema.

= f: TOPIC and RESEARCH_AREA f§ CONCERNS #H7H#

m 22 entities BT A result schema 12, A
relationships & generalization.

2013/6/14 Unit 6 33



| |
Y
Resulting Sgheme
: TITLE
- CLASSIFICATION
. T STACK
(Lo [ :
PUBLICATION
. 0, n)

(1. (0, n) @ LAST_NAME
e ;ﬁﬂg_coos —O POSITION

TOPIC —O DEGREE

—OAGE

—OCITY_OF_BIRTH

(1,mlo,n)] | L—osTaTE_

(0,n) OF_BIRTH

SCIENTIST

PROCEEDINGS| |JOURNAL

TITLE

L o BELONGS
o] SERIES | <BUBLISHED »

AUTHOR BY
(1.1)

PUBLISHING_
COMPANY *—
(1.n) TITLE
A{; & ADDRESS )
v NAME ]
@ . ' A3
"

.0 4~>
BY
RESEARCH_ MR 1 e

AREA - RITES_
00
(1, n) {1,n)

_ _ F—e LAST_NAME

—O ADDRESS

©.n) g RESEARCH_
m GROUP

Figure 5.8 Global schema after merging
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Exercise 1

Build a conceptual schema for the following natural language
description.

Design a database system for managing information about routes
supported by a bus company. Each route served by the company
has a starting place and an ending place, but it can go through
several intermediate stops. The company is distributed over
several branches. Not all the cities where the buses stop have a
branch; however, each branch must be at a city located along the
bus routes. There can be multiple branches in the same city and
also multiple stops in the same city. One bus is assigned by the
company to one route; some routes can have multiple buses. Each
bus has a driver and an assistant, who are aSS|gned to the bus for
the day.

2013/6/14 Unit 6 35



Exercise 2

Build a conceptual schema for the following natural language
description.

Design the database for the administration and reservation office of
a bus company. Each passenger can book a seat on a given portion
of the routes served by each bus; routes have a starting place, an
ending place, and several intermediate places. Passengers can
specify whether they want to be in the smoking or nonsmoking
section. Some passengers can get in the bus even if they do not
have a reservation, when some seats are left empty. With each
reservation, the last name, initials, and telephone number of the
passenger Is stored. Sometimes, trips are not made because of bad
weather conditions; in this case, passengers holding reservations
are notified. At the end of the trip, the driver's assistant reports to
the company the total amount of tickets purchased on the bus by
passengers and reports this amount to the admmlstratlve offlce of
the branch at the route's destination.

2013/6/14 Unit 6
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Exercise 4

4. Integrate the two schemas, which represent sales in a company and the
structure of its departments and personnel, producing a single schema.

DEPARTMENT MANAGED_ EMPLOYEE |—e EMP_NO
(1, 1) BY = (0, 1) —{ SSNO

T —@ NAME
VENDOR  |—O ADDRESS

(.n) *

# STOCK : | INVENTORY g

[TEM_NO
SUBTOTAL O—
TAX o0— PURCHASE PURCHASER

TOTAL o,

(a) First schema

2013/6/14



DEPTNO  @— (0, n) (1, 1)
PHONE NO O—{ DEPARTMENT | EMPLOYEE

SECRETARY OPERATOR ENGINEER

INVENTORY (1. n) t!) SHIFT t!)FIELD

> <

(1, n) (0, m)

—@ WHNO
_WAHRANTY - L WAREHQUSE —O WHADDR

l T —O WHPHONE
l WPRICE -~

WLENGTH

(b) Second schema

2013/6/14



Exercise 5

Integrate the following three schemas which represent special tours, daily
travels, and reservations for daily travels, producing a single schema.

—& NAME
ki) POPULATION

—C STATE

4 TRAVEL #

DAILY_
TRAVEL

—O LEAVES_FROM_CITY
—O STOPS_AT_CITY (1, n}

O DATE
™0 REQUESTING_DRG,

~~0 ENDS_AT_CITY

DAY
- TRAVEL # RESERVATION MONTH
—O PRICE YEAR

PASSENGER

— LAST_NAME
=—0 ARRIVES_IN

—O LEAVES_FROM

Q‘r>
ACCOMPANIED™
BY

—& BUS #
—O NUMBER_OF_SEATS

MANUFACTURER

(a) First schema (b} Second schema
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2013/6/14

—& NAME
—O POPULATION

TRIP # @
PRICE O—

—& BUS #
—Q CAPACITY
MADE_BY
DRIVEN_
BY

MANUFACTURER

\ —@ NAME
ASSIGNED DRIVER  [—O AGE

(1,n)

(¢) Third schema

DAY
DATE MONTH
YEAR

Figure 5.10 (cont’d) Trip database




