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AHSANULLAH UNIVERSIT\?’ OF SCIENCE AND TECHNOLOGY
DEPARTMENT OF COMPUTER SCIENCE AND ENGINEERING

Which one of the following two dis
centralized control and why?

Cours¢ No: CSE4125

Course Title: Distributed Database Systems

Lr'] uted database environments lends itself more to

Distributed database on a geogr;:rpht'cally dispersed network
Distributed database on a local network

Spring 2021 | Quiz— 01 | Marks 20 | Time: 40 Minutes | Set A

w

Using an appropnatc example prove that j )om is Cartesian product of two relations followed by 5
a selection operation.

Do you think the system in the following
answer.

—

7

Site 5

Site 4

éite 1

equivalent to sending many separate messages.

figure is a distributed database system? Explain your 3

Site 2

—

Explain that in a2 point-to-point network, the cost of broadcasting a message to many sites is

w
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Describe a scenario where an organization needs to transfer centralized database into
distrbuted database.

Using an approprate example prove that semi join is join between two relations followed by a 5
projection operation.

Do you think the system in the following [figure is a distributed database system? Explain your 5

answer.
8 dite 1 \/
l

Site 5 Site 2 —8
8\ Site 4 Sfta 3 ———8

Explain that in a point-to-point network,| the cost of broadcasting a message to many sites is 5
equivalent to sending many separate messages.
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AHSANULLAH UNIVERSITY OF SCIENCE AND TECHNOLOGY
DEPARTMENT OF COMPUTER SCIENCE AND ENGINEERING
Course|No: CSE4125
Course Title: Distributed Database Systems
Spring 2021 | Quiz—-01 | |arks 20 | Time: 40 Minutes | Set C

1.  Explain with an example how communication overhead is reduced in case of distributed
database systems.

2. Using an appropriate example prove that|natural semi join is semi join between two relations
followed by a projection operaton.

3. Do you think the system in the following figure is a distributed database system? Explain your

answer.
Site 1 8

Site 5 Site 2

Site 4 L Site3

ﬁ What are some fundamental differences berween a phone call and a session berween two
—_—
processes?

(9] ]
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Course No: CSE4125
Course Title: Distributed Database Systems
Spring 2021 | Quiz — 02 | Marks 20 | Time: 40 Minutes | Set A

Consider the following fragnients ACCOUNT} and .
Eccouﬁn ACCOUNTY

“ACCNG .| ACCTYPES=BALANCE |} BRANCH. “ACCNO."|."ACCTYPE | BALANCE | BRANCH
3001 Savings 10,100 Dhaka - Y

3003 Savings 15.020 T Chit 2001 Current 1,200 Dhaka

- , ittagong

- | 3003 | savings 8,000 | Chittagong !/ 2002 | Current 5,000 K-hulna \/

“|_ 3004 Savings 12,000 Dhaka 2003 | Current 4,080 | Chittagong
3005 | Savings 9,005 Khulna 2004 | Current 2,000 Dhaka

Set of simple predicates Pr to obtain the fragments is given below.
P1: ACCTYPE = ‘Savings’; P2: ACCTYPE = ‘Current’; P3: BALANCE > 7,000; P4: BALANCE

S S —
Now, consider the following two applications. \/

APP1: select * from ACCOUNT; where BRANCH = ‘Dhaka’ or BRANCH = ‘Chittagong’ or
BRANCH = 'Khulna’ - —

APP2: select * from ACCOUNT; where BALANACE > 7,000

Determine whether Pr is complete or not. Write down the reason behind your answer.

2. Consider the following global schema: R(PNUM, NAME, DEPT, TREAT, DNUM)
rite down the corresponding Fragmentation schemata for the following Fragmentation Tree.

R

pEPT

P

PNUM, TREAT, NAME

Write an application that does the necessary updates at level 2 of distribution transparency to change
PNUM 150 to 250,
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Course No: CSE4125
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—

Consider the following global and fragmentation schemata.
Global Schema:
DOCTOR (DNUM, NAME, DEPT)  ~/
PATIENT (PNUM, NAME, DEPT, TREAT, DNUM)
CARE (PNUM, DRUG, QUAN)
Fragmentation schema:

DOCT0R1 = SLDEPT="SURGBRY" DOCTOR
DOCTOR; = SLpgpr ="pEDIATRICS* DOCTOR

DOCTORj3 = SLpgpr = "SURGERY" AND DEPT = "PEDIATRICS” DOCTOR
PATIENT; = SLpgpr = "SURGERY" AND TREAT ="INTENsIVE® PATIENT—
PATIENT; = SLpgpT = "SURGERY" AND TREAT 2 "INTENSIVE" PATIENT —

PATIENT3 = SLEPT* "SURGERY" PATIENT —
—-CAREl = C& S]PNUM—=PNUM PATIENT.

CARE, = CARE Spnum = PNUM PATIENTs

CARE; = CARE S]pnum = prum PATIENT;

Applications:

APP1 = Select PNUM, TREAT from PATIENT where DEPT = "SURGERY";
7APP2 = Update PATIENT set TREAT = ‘Regular’ where PNUM = 100;

APP3 = Select NAME from PATIENT; - =

APP4 = Update PATIENT set NAME = "Z" where PNUM = 99; -_— "
Data for PATIENT relation: / / / T}/
PNUM | NAME DEPT TREAT DNUM \/
99 A - Surgery Intensive 10,
— 100 B Pediatrics Intensive 11\

101 C Surgery Regular 22\

102 D Medicine Intensive 13\

103 = E Surgery Regular N2D )

104 F Surgery Intensive 4

@ Determine the set of simple predicates P, to obtain the relation PATIENT from its fragments. If 10

APP, APP,, APPzand APP, applications are issued, do you think the set P, will maintain
completeness and minimality property? If not, do necessary changes to make the set complete and
minimal. Justify your answer.

Suppose the patient having PNUM = 103 in PATIENT relation, wants to change the doctor number.
So, the hospital changed his DNUM from 24 to 22. Write an application at level — 2 of distribution
transparency to perform the necessary changes.

Assumethata i assiened to the same department as his or her doctor. Attribute DNUM
and PNUM indicates Doctor Number and Patient. NumEcr respectively. Draw the join graphs of the
following joins and classily them:

i.  DOCTOR INpnum = pnum PATIENT N

ii. DOCTOR INyjris= name PATIENT,

Jjil.  DOCTOR JNpgpr= pger PATIEN
iv.  PATIENT NIN CARE

BRSSO

7]

1o


Shibli
Pencil

Shibli
Pencil

Shibli
Pencil

Shibli
Pencil

Shibli
Pencil

Shibli
Pencil

Shibli
Pencil

Shibli
Pencil

Shibli
Pencil

Shibli
Pencil

Shibli
Pencil

Shibli
Pencil

Shibli
Pencil

Shibli
Pencil

Shibli
Pencil

Shibli
Pencil

Shibli
Pencil

Shibli
Pencil

Shibli
Pencil

Shibli
Pencil

Shibli
Pencil

Shibli
Pencil

Shibli
Pencil

Shibli
Pencil

Shibli
Pencil

Shibli
Pencil

Shibli
Pencil

Shibli
Pencil

Shibli
Pencil

Shibli
Pencil

Shibli
Pencil

Shibli
Pencil

Shibli
Pencil

Shibli
Pencil

Shibli
Pencil

Shibli
Pencil

Shibli
Pencil

Shibli
Pencil

Shibli
Pencil

Shibli
Pencil

Shibli
Pencil

Shibli
Pencil

Shibli
Pencil

Shibli
Pencil

Shibli
Pencil

Shibli
Pencil

Shibli
Pencil

Shibli
Pencil

Shibli
Pencil

Shibli
Pencil

Shibli
Pencil

Shibli
Pencil

Shibli
Pencil

Shibli
Pencil

Shibli
Pencil

Shibli
Pencil

Shibli
Pencil

Shibli
Pencil

Shibli
Pencil

Shibli
Pencil

Shibli
Pencil

Shibli
Pencil

Shibli
Pencil

Shibli
Pencil

Shibli
Pencil

Shibli
Pencil

Shibli
Pencil

Shibli
Pencil

Shibli
Pencil

Shibli
Pencil

Shibli
Pencil

Shibli
Pencil

Shibli
Pencil


AHSANULLAH UNIVERSITY OF SCIENCE AND TECHNOLOGY
DEPARTMENT OF COMPUTER SCIENCE AND ENGINEERING
Course No: CSE4125
Course Title: Distributed Database Systems
Spring 2021 | Quiz — 02 | Marks 20 | Time: 40 Minutes | Set C

—

1. Consider the following global relations.

PATIENT (NUMBER, NAME, SSN, AMOUNT-DUE, DEPT, DOCTOR, MED-TREATMENT)
DEPARTMENT (DEPT, LOCATION, DIRECTOR)
/STAFF (STAFFNUM, DIRECTOR, TASK) S L
(S

Define tm@wmllows:

O
3

v

and Landon; each department is conducted by DIRECTOR.

There are several staff members for each department, led by the department’s director. STAFF
has hori entation derived from that of DEPARTMENT and a semi-join on the

DIRECTOR attribute. Which assumption is required in order to assure compleleness and
disjointness? -_

PATIENT has a mixed fragmentation: attributes NUMBER, NAME, SSN, and AMOUNT-DUE
constitute a vertical fragment used for accounting purposes; attributes NUMBER NAME
DEPT, DOCTOR, and MED-TREATMENT constitute a vertical fragment used for describing
cares/This last fragment has a horizontal fragmentation derived from that of DEPARTMENT
and @ semi-join on the DEPT \attribute. Which assumption is required in order to assure

cl

completeness and disjointness? Give also reconstruction of global relation from the fragments.
v —
\2/% der the following fragments ACCOUNT1and ACCOUNT:.
ACCOUNT, ACCOUNT,
| ACQHO | ACCTYPE. | BALANCE “[:BRANCH " ACCNO:| < ACCTYPE?: | BALANCE * | TBRANCH ]
g; Ss::"ﬂs :g-;gg chf_’t’t‘:ka 2001 | Current | 1,200 Dhaka
ngs . ittagong

3003 | Savings 8,000 | Chittagong 2002 | Current 5,000 K_hulna

3004 | Savings | 12,000 Dhaka 2003 | Current 4,080 | Chittagong

3005 | Savings 9.005 Khulna 2004 | Current 2,000 Dhaka

Set of simple predicates Pr to obtain the fragments is given below.
P1: ACCTYPE = *Savings’
P2: ACCTYPE = ‘Current’
P3: BALANCE > 7,000
P4: BALANCE <= 17,000
Now, consider the following two applications.
APP;: select * from ACCOUNT; where BRANCH = ‘Dhaka’ or BRANCH = 'Chittagong’ or
BRANCH = ‘Khulna’
APPz: select * from ACCOUNT; where BALANACE > 7,000
Determine whether Pr is complete or not. Write down the reason behind your answer,

L

DEPARTMENT has horizontal fragmentation by LOCATION, with two locations: New York !

T
9.

10

(%3 CamScanner


Shibli
Pencil

Shibli
Pencil

Shibli
Pencil

Shibli
Pencil

Shibli
Pencil

Shibli
Pencil

Shibli
Pencil

Shibli
Pencil

Shibli
Pencil

Shibli
Pencil

Shibli
Pencil

Shibli
Pencil

Shibli
Pencil

Shibli
Pencil

Shibli
Pencil

Shibli
Pencil

Shibli
Pencil

Shibli
Pencil

Shibli
Pencil

Shibli
Pencil

Shibli
Pencil

Shibli
Pencil

Shibli
Pencil

Shibli
Pencil

Shibli
Pencil

Shibli
Pencil

Shibli
Pencil

Shibli
Pencil

Shibli
Pencil

Shibli
Pencil

Shibli
Pencil

Shibli
Pencil

Shibli
Pencil

Shibli
Pencil


AHSANULLAH UNIVERSITY OF SCIENCE AND TECHNOLOGY
DEPARTMENT OF COMPUTER SCIENCE AND ENGINEERING

Course No: CSE4125
Course Title: Distributed Database Systems
Spring 2021 | Quiz— 03 | Marks 10 | Time: 40 Minutes | Set A

Consider the following global relational schemata.
EMP (ID, NAME, SAL, AGE, MGRNUM, DEPTNUM)
DEPT (ID, AREA, DEPTNUM, MGRNUM)

Corresponding fragmentation schemata:

EMPy = SLsprsaskEMP

EMP, = SLsar>25x EMP
DEPT; = SLspga =*Noren* DEPT
DEPT; = SLapga ="south DEPT

Also consider the following global query.

P] name, sar. ace, AREaA(((SLsar> 256 EMP [Nip=ip SLarga ="soucth= DEPT) DF (SLsap <256 EMP
INip=1p SLarga =*south= DEPT)) NJN (SLagea = *soutn= (EMP JNip=;p DEPT)))

Now, answer the following questions.

i.

ii-

iii.

iv.

Draw the operator tree. [2]

Perform step-by-step transformations to simplify the operator tree, indicating which rule and [5]
criterion is applied at each step.

Transform the simplified query into fragment query by applying canonical expression based onthe [2]
given fragmentation schema,

Write the equivalent query obtained from the simplified tree. [1]
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Consider the following global relational schemata.
EMP (ID, NAME, SAL, AGE, MGRNUM, DEPTNUM)
DEPT (ID, AREA, DEPTNUM, MGRNUM)

Corresponding fragmentation schemata:

EMP, = SLgargasxEMP

EMP; = Slgar> 258 EMP
DEPT, = SLappa="nortn DEPT
DEPT, = SLpgpa =*south” DEPT

Also consider the following global query.
PJ wane, sar. ace, AREA(((SLsar> 25k EMP [Nip=ip S

Larea ="south® DEPT) DF (SLgar a3 EMP

JNip=1p SLarea ==south® DEPT)) NJN (SLarga =soutn (EMP JNip=1p DEPT)))

Now, answer the following questions.
i.  Draw the operator tree.

ii. Perform step-by-step transformations to simplify
- . . . 3
criterion is applied at each step.

iii.  Transform the simplified query into fragment query
given fragmentation schema.

iv.  Write the equivalent query obtained from the simpl

Wi

the operator tree, indicating which rule and [3]
by applying canonical expression based enthe  [2]

ified tree.
0

(%1 CamScanner


Shibli
Pencil

Shibli
Pencil
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1. Consider the following global relational schemata.
EMP (ID, NAME, SAL, AGE)
DEPT (ID, AREA, DEPTNUM, MGRNUM)

Corresponding fragmentation schemata:

EMP, = Slspis25xEMP

EMP2= SLSAL)ZSKEMP -

DEPT, = SLygryum <375 DEPT

(DEPTE = SLycrNuM >=375 DEPT

Also consider the following global query.
\/((SLSAL> 255k EMP JNjp = ;p DEPT) DF (SLacg <25 EMP Nyp=;p DEPT)) NJN (EMP JNip=1p DEPT))

DF (SLsaL > 25x anD aGE>25 EMP JNip_;p DEPT)

Now, answer the following questions.

Draw the operator tree. (2]

Perform step-by-step transformations to simplify the operator tree, indicating which rule and criterion  [3]
is applied at each step. -

Transform the simplified query into fragment query by applying canonical expression based on the [2]
given fragmentation schema.

Write the equivalent query obtained from the simplified tree. m
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