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Development af a database isa process Comment on this Statement.

Brleﬂy describe the types of database systems according to the number of users, the
database | site locatlon(s) and the expected type and extent of use,

State three different users in a database system and briefly describe their role.

State Jour functions of a database system

Why do you think the design of a database system is-important?
State four drawbacks of conveﬁtional file systems. .

Clearly explain-how a computerized file system could overcome the drawbacks stated in
part ii). :

What do you mean lby Structural and data dependence in the context of file systems?




a. What do you mean by a data model?

b. Briefly describe the characteristics of the relational data model,

.
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How would you modify the above diagram to account for the following facts? Draw a neW.’ S
diagram (or partial diagrams) that show the modifications you would make, '

a. There are two kinds of tasks — physical ones and intellectual ones, Tools are used on e
physical tasks (although not all physical tasks require their use), but never on intellectual =~ -

- ones. Additionally, employees may be assigned to various tasks, of either or both types.
 The date on which an employee is scheduled to begin work on a task to which he has o

~ been assigned needs to be stored, and a task may have one or more employees assigned to - 55
“it.
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b. Projects may be broken into phases, which are identified by numbers (e, g Project A may
have Phases 1, 2 and 3; Project B might have no Pphases; Project C might have Phases 1,
2, 3 and 4; and so on). Each phase has a scheduled start date and length (in weeks) and an
estimated cost (in thousands of dollars).

Draw the ER diagram for the following scenario:

An engineering company would like to store information about its departments, projects and
staff. There are many departments where administrative and technical staff work. The
technical staff only can be allocated to projects and those projects are always organized into
phases. Phases can have other phases as pre-requisites and can also be pre-requisites for
. other phases. The information about the staff's dependents should also be stored, and only a
' single staff is associated to a dependent. - '

. The technical staff can work in more than one project; however the non-researchers, who are
all technical staff, can participate in only a single project at a time. It is important to record
the date when a technical staff starts to work on a Project and what is his/her role in-that -

project (roles can differ from project to project).

The information to' be stored about departments is: department-id, name and location. About
staff, it is important to know: id, name, address, telephone-numbers, date-of-birth, For
projects, project-id, start-date, aims, its phases. For researchers, their list of publications and
qualifications and for technical staff, their qualifications. About phases it is important to
store phase-number and objective. For dependents, it is their names.

1. What is the minimal normal form that a relation must satisfy? Provide a definition for this
- normal form. ° - '

ii.  Describe the characteristics of a table that violates the first normal form (INF) and then
' describe how such a table is converted to 1NF,

ili.  Describe the characteristics of a table in the second normal form (2NF).
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iv. Examihe the table shown below and answer the questions.

branchiNe | branchAddress telNos C Ry
B001 8 Jefferson Way, Portland, OR 97201 503-555-3618, 503-555-2727, 503-555-6534
"B002 City Center Plaza, Seattle, WA 98122 206-555-6756, 206-555-8836 B
B003 ‘ 14— 8th Avenue, New York, NY 10012 212-371-3000

B004 16 — 14th Avenue, Seattle, WA 93123 206-555-3131, 206-555-4112

a. Why is this table not in 1NF?

b. Describe and illustrate the process of normalizing the data shown in this table to third - |
* normal form (3NF). ‘

c. Idenﬁfy the primary, secondary and foreign keys in your 3NF relations.

6. Write MySql commands to achieve the following tasks.

EMPLOYEE . .
. ENAME [ wanar 'T.NAME | ssu | soare | apomess ' sex | satany | surerssn lm
DEPARTMENT :
’ EAME l DnUMBER ’ ‘Mergsy [ MGRSTARTDATE

DEPT_| OCATIONS
DNUMBER ll BLOCATION j

PROJECT .
L PNAME ' PNUMBER , FLOCATION

WORAKS_ on -

-
ESSN l PNO , HOURS l
-\ DEPENDENT :
ESSN J DEPENDENT__NAME , SEX l BDATE l RELATIONSHIP j

L Retrieve the names of employees in department number 5 who work more than 10 '_:
hours per week on the "ProductX’ project. '

ii.  For each project, list the p;'ojecf name and the total hours per week (by all
employees) spent on that project. '

ili.  Retrieve the names of employees who do not work On any project.
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iv.  Find the names and addresses of employees who work on at least one project
located in Houston but whose department has no location in Houston.

v. - List the last names of department managers who have no dependents.
vi.  Find the details of those employees whose salary is between $ 1000 and $2000.

vii.  Find the details of those emin'loyees whose salary is higher than the averagé salary
of all employees.

##++All Rights Reserved**+*
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1.

e

iL.

iil.

iv.

State whether thé _following statements are true or false with prdpérjustiﬁcatiqns.
a. The relationship between a supertype and a subtj;pe is one~1‘o-fnany, '
b, 4 Szf_b;yge. is a subset of a supertipe. | .
c. A primary key (;:onsn"arlnt must reference one or more columns in-a’ siﬁglé table.
d. Tables may be joined using any column in either table.

e. User view&_are iniportant because they provide physical data independence.

Explain the distinctions among the terms primary key, candidate key, and superkey.

We can convert any weak entity set to a strong entity set by simply adding appropriate
attributes. Then, why do we have weak entity sets? :

- What is the difference between controlled redundancy and uncontrolled _redunda_ncy?

Illustrate with an example.
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- Read the following case study which describes the data requiréments for the EasyDrive:
School of Motoring.

“is allocated to & particular car.

ii.
iii.

v.

vi.
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The EasyDrive School of Motoring was established in Colombo in 1992. Since then, the .
School has grown steadily and now has several offices in most of the .main cities of Sri -
Lanka. Each office.has a Manager (who tends also to be a Senior Instructor), several .
Senior Instructors, Instructors, and administrative staff. The Manager is resp'onsiblé fbf__'_
the day-to-day running of the office. '

Clients must first register at an office and this requires that they complete an applicafibri'-;.
form, which records their personal details. A client'may request individual lessons or.

" book a block of lessons. An indivi_dual lesson is for one hour, which begins‘ and e_nds_ a't":
the office. A lesson is with a particular Instructor in a particular car at a given time.

' Lessons can start as éarly as 8am and as late as 8pm. After each lesson, the Instrubtbf
"~ records the progress made by the clieﬁt and notes the mileage used during the lesson. The
" School has a pool of cars, which are adapted for the purposes of teaching. Each Instructor

Once ready, a client applies for a driv.ihg test date. To obtain a full driving license the
client must pass both the practical and theoretical parts of the test. If a client fails to pass,
the Instructor must record the reasons for the failure. ' R

Determine candidate and primary key attributes for each (strong) entity.

Identify the main entities of the EasyDrive School of Motoring. -
Identify the main relationships between the entities described in part i) and represent
each relationship as an ER diagram. - ' - Eae
Determine the connectivity constraints for each relationship described in part ii).
Represent the connectivity for each relationship in the ER diagrams created in part ii).
Identify the attributes and associate them with an entity 6r relationship. Represent
each attribute in the ER diagrams created in part iii).

Represent the data requirements of the EasyDrive School of Motoring as a single ER
diagram. State any assumptions necessary to support your design. '



Ii.

A —‘\.1 ~- _'M C

a. What are the existence and cardinality for the C to A relationship?

b. Substitute A: person and B: manages and C: project in the above ER diagram.

" Suppose that someone told you that the following three facts are true. Are these

consistent with the diagram? Answer yes or no for each of the three facts. If
your answer is no, then explain why it is inconsistent. ‘

"Factl: Mackenzie manages the White pfoject.
Fact2: Lindsey manages the Brown and Black projects.
Fact3: Joe doesn't manag‘e any projects. |

Suppose we want to store information about cities, éountries, and rivers. Deilelop an
entity-relationship diagram for a database containing the following information: '

¢ For each country (e.g. USA, Germany), we want ‘to store the name and ‘the
- population. Countries are uniquely identified by their name. We also want to store the

capital city of the country. Each country has exactly one capital city.

* For each city, we want to store the name, the state, the population, and the country in
which the city lies. We assume that cities are uniquely identified by name and state
‘together. There can be cities with the same name in different states. Also, each city
lies in a uniquely determined country. '

» For each river, we want to store the name and the length. We also want to store

through which countries the river flows. We assume here that every river is uniquely

identified by its name (which is probably not true, but do not worry about this). A

river must flow through at least one country, but can flow through many countries.

It is possible that there are countries without rivers (at least without rivers in our
database). However, you must specify keys and cardinalities. Specify additional
constraints, if any. :
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A company. maintains a group of restaurants. Each restaurant is located at a particula
street ‘address and has a number of different sections (waiting area, bar, smoking, non.
smoking, party room, etc.). Each section contains a number of tables and each table has
various seating capacities (2, 4, 6, etc.). Each restaurant maintains its own list of men
items that it serves to customers. Menu items are grouped by category (Appetizer, sid
dish, entrée, etc.) and include a brief description and a price. The company assigns a’
customer and his or her companions to a table noting the exact date and time and number
of people. Once seated, the group will be waited on by one of the restaurant staff who_';':
- will then take their orders (based upon the menu jtems) and serve the food once it is.
prepared For each item ordered, we need to keep track of the menu item and the .

quantity.

It is needed to retain the name, job title, home address, telephone number and soc:a"“‘
~.security number of each member of the staff,

a, Create an E-R model with entmes attributes, identifiers and relatlonshlps te
- ..provide-data- storage. that accommodates the -above description of the restauran
business.

b.  Write down in English language, a hst of “Relatlonshlp Sentences” for each
relationship.

c. Once the ER model has been created, convert the E-R model to a set of relations
indicating key attributes and foreign keys.

Consider the foIlowiog rolational schema of a library database.

BOOK {Bookld, Titel, PublisherName}

PUBLISHER {Name. Address, Phone}

BOOK_AUTHORS {Bookld, AuthorName}

BOOK_COPY {Bookld, Branch Id, No_of Copies}
BOOK _LOAN {Bookld, Branchld, CardNo, DateOut, DueDate}
LIBRARY_BRANCH {Brachld, BranchName, Address}
BORROWER {CardNo, Name, Address, Phone}-
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vi.

Vii.

ii.

Retrieve the following information using MySci] statements,

“How many copies of the book titled The Lost Tribe are owned by the llbrarybranch : TR

whose name is "Sharpstown"?

ii. How many copies of the book titled 7The Lost Tribe are ownedrby each hbral'ybranchv g R
i. Retrieve the names of all borrowers vwho do not have any books checked ofif:.': S

. For each book that is loaned out from the. "Sharpstown" branch and whosé Dliéljé.fé is X

today, retrieve the book title, the borrower's name, and the borrower's address. S

Retrieve the names of all borrowers who have more than five books bheck_ed out;_ :

For each library brahch, retrieve the branch name and the total number of books loaned -
out from that branch.‘ - i B

For each book authored by "Stephen King", retrieve the title and the'n.umber'of copies
owned by the library branch whose name is "Ceritral".

Describe what is meant by transitive dependency and describe how this type of
dependency relates to 3NF. Provide an example to illustrate your answer.

. Consider the followiﬁg relation and perform the normalizations:

Shipping (ShipName, ShipType, VoyagelD, Cargo, Port, Date)
Hint: Date is the date the ship arrives in fhe given Port
‘With the functionial dependencies:
* ShipName - ShipType
VoyagelD — ShipName, Cargo
ShipName, Date ~ VoyagelD, Port

a. Identify the candidate keys.
b. Nonﬁalize to 2NF

¢. Normalize to 3NF

d. Normalize to BCNF
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