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1. (10 points) “downcast” is needed in polymorphism:
i. When should it be used? (3 points)
il Why it may cause run-time exception if not used properly? (3 points)
il What technique should be used to avoid potential run time error during
downcasting ? (4 points)

2. (5 points) What is design pattern, and why it is important in software engineering?

3. (10 points) The following code is all in one file “Sandwich java”. Please identify

the output of executing its compiled program using command “java Sandwich”
from answers (a) to (e), which are listed after the code.

// begin of Sandwich.java
class Utensil {
String utensilName;
Utensil() {System.out.printin("Utensil()"); }
Utensil(String name){
utensilName = name;
System.out.printin("Utensil("+utensilName+")");

}

/
class Meal {
Utensil u;
Meal() {
System.out.printin("Meal()");

}

Meal(String utensilName) {
System.out.printin("utensil name = " + utensilName);
u = new Utensil(utensilName);
System.out.println("Meal("+utensilName+")");

J

class Bread{
Bread() {System.out.printin("Bread()");}

class Cheese{
Cheese() {System.out.printin{"Cheese()");}

class Lettuce{
Lettuce() {System.out.println("Lettuce()"); }

class Lunch extends Meal {

Lunch() {
super("anUtensilForLunch");
System.out.printin("Lunch ()");

}
Lunch (String utensilName) {
super(utensilName);
System.out.printin("Lunch("+utensilName+")");
}

class PortableLunch extends Lunch{
PortableLunch () {
super("anUtensilForPortableLunch");
System.out printin("PortableLunch ()");

} .
PortableLunch (String utensilName) {
super(utensilName);
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System.out.printin("PortableLunch("+utensilName+ ")");

}
public class Sandwich extends PortableLunch {

Bread b = new Bread();
Cheese c;
Lettuce | = new Lettuce();

Sandwich() {
System.out.printin("Sandwich()");

}
Sandwich(String utensilName) {
" super(utensilName); .
System.out.printIn("Sandwich(" +utensilName+ ")");

public static void main(String(] args) {
System.out.printin("Begin");
Sandwichy = new Sandwich("smallFolk");
System.out.println("End");  }

}
// end of Sandwich java
Possible output:

(a) : (b)
Begin Begin
End

utensil name = smallFolk
Utensil (smallFolk)’

Meal (smallFolk)

Lunch (smallFolk)
PortablelLunch (smallFolk)
Sandwich(smallFolk)

End
(c) (d)
Begin Begin
utensil name = smallFolk Utensil (smallFolk)
Utensil (smallFolk) Meal (smallFolk)

Meal (smallFolk)

Lunch (smallFolk)
PortableLunch (smallFolk)
Bread()

Lettuce ()

Sandwich (smallFolk)

End

(e)

Begin

utensil name = smallFolk
Utensil {smallFolk)

Meal (smallFolk)

Lunch (smallFolk)
PortablelLunch (smallFolk)
Bread(smallFolk)
Lettuce(smallFolk)
Sandwich (smallFolk)

End

Lunch(smallFolk)
PortableLunch{smallFolk)
Bread ()}

Lettuce()

Sandwich (smallFolk)

End
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4.1 Referring to database, which one of the following will introduce anomaly problems but can decrease the
number of disk accesses required by certain types of transactions, thus improving performance?
(A) Normalizing (B) Denormalizing (C) Outer join (D) Natural join

4.2 What is the situation in which two or more database users are each waiting to use resources that are held by
the other(s)?
(A) Transaction sharing (B) Data fragmentation (C) Deadlock (D) Commit

4.3 Which one of the following refers to the situation where operation and method names can be overloaded to
apply to different object types with different implementations?
(A) Polymorphism (B) Object identity (C) Encapsulation (D) Inheritance ‘

4.4 In the entity-relationship model, what kind of entity will you use to implement a many-to-many relationship?
(A) Dependent entity (B) Independent entity (C) Composite entity (D) Weak entity

4.5 Which one of the following is not the feature of a DDBMS?
(A) Relationship transparency (B) Failure transparency (C) Fragmentation transparency (D) Heterogeneity
transparency .

4.6 Which one of the following is a testing activity during which a selected set of users exercise the system in
the deployment environment ?
(A) Pipeline testing (B) Pilot testing (C) System testing (D) Walkthrough

4.7 Which one of the following is very similar to the “Critical path method (CPM)” ?
(A) Gantt chart (B) PERT chart (C) Flow chart (D) Networking chart

4.8 In a CRC card, the name of the class is depicted on the top. What is depicted in the left column ?
(A) Its controller (B) Its super class(C) Its responsibilities (D) Its collaborators

4.9 What will you do if you like to measure whether the company can obtain the hardware, software, and
people needed to deliver and then support the proposed information system?
(A) Feasibility assessment (B) Project planning (C) Risk measurement (D) System analysis

4.10 What graphic tool will you use to represent the hierarchy of the modules in a system and the interfaces
between them?
(A) E-R Diagram (B) DFD (C) Flow chart (D) Structure chart

4.11 Several types of cohesion have been identified. What cohesion is present when control, rather than data, is
passed from one module to the next?
(A) Procedural (B) Communicational (C) Logical (D) Coincidental

4.12 Structured English is the documentation tool that may be used to create process descriptions. What are the
allowed logical structures in structured English?
I Case
II Control
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I Branch
IV Repetition
AILILIVB)LILIVIOILIVD) LIV

4.13 FE T —E ERE (b - 8% B (channel capacity) —E FHREEYETHE ?
(A) simplex (B) half-duplex (C) full-simplex (D) full-duplex

4.14 F ASCI FF TR EF A (odd parity) SRR A= » RISEE/ (ERITHIE55E B 0 BUE5%
{EEER T 5IWE—IE ?
(A) EEREE B) BERTH (C) HERGTRERTEERBEE O) HESERRERTH
R AREL

4.15 fEERBERET - FrEfTiEIEH](flow control)EFIAREA 1L
(A) Bit errors (B) Overflow of the sender buffer (C) Overflow of the receiver buffer (D) Collision between
sender and receiver

4.16 HEMEIRARPEIRE HIE (router) = R W —FRIALAE ?
(A) Physical (B) Data link (C) Network (D) Transport
4.17 FEIRARERS T - ATMEEREREIZTRR
(A) Automated Teller Machine (B) Automatic Transmission Model (C) Asynchronous Telecommunication
Method (D) Asynchronous Transfer Mode
4.18 7£ TCP HYHEZEFEH(congestion control) f7iEH + slow start FE{EFE T5IHE— TSRS —HEFH ?
(A) Additive increase (B) Additive decrease (C) Multiplicative increase (D) Multiplicative decrease
4.19 7£ TCP/IP WA EEAH - ERBEBEE/E R » [EH (header) i Hi
(A) Added (B) Subtracted (C) Rearranged (D) Modified
4.20 PCM (Pulse Code Modulation)Ei—f&# ?
(A) Digital-to-digital (B) Digital-to-analog (C) Analog-to-analog (D) Analog-to-digital
421 DITH—ERZRGHER PCM ([BIR BTSN 7
(A) Signal bandwidth (B) Carrier frequency (C) Number of bits used for quantization (D) Baud rate
4.22 DT H—EL TEMT T DA AR ERBALER ?
(A) FDM (B) TDM (C) WDM (D) None of the above
4.23 Ones Complement #¢ FIIHf—7%& Data Link Layer FFEA5E [ ?
(A) Simple parity check (B) Two-dimensional parity check (C) CRC (D) Checksum
4.24 {#iF3 PAP (Password Authentication Protocol)FREEHs » {3 F ¥ BB A B RIAEEAE 2
(A) password and a calculated value (B) authentication identification and password (C) challenge value
and password (D) authentication identification and a calculated value
4.25 ‘& CSMA/CD {HHIZIRERE BB RIS - S TR ?
(A) The frame is immediately resent (B) A jam signal is sent by the station
(C) The backoff value is set to 0 (D) The backoff value is decremented by 1
4.26 FHSS, DSSS } OFDM BB HER& 58 o Al — @ikl 2
(A) Physical layer (B) Data link layer (C) Network layer (D) Application layer
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4.27 GSM H| FWF—TE 26 T 5l — {8 200K Hz B E I S 8 (T4 9
(A) CDMA (B) TDMA (C) FDMA (D) TDMA & FDMA

4.28 T B —E AR E T B A ) H (age) K/ R R 2% 2
(A) Size of the page table (B) Internal fragmentation (C) CPU speed (D) Input/Output time

4.29 TERENYZ TIFERMLERRIL B THER 4 FEE (deadlock) - AT T FIB— AR B A e
B ?

(A) Mutual exclusion (B) Hold and wait (C) No priority (D) No preemption

5. BRIFSERIEBTIR 2 44> PSR F1AE (operation modes) : kernel mode 1B user mode » AR A
ZW T BEFARB IR FIEAE 7 (3 points)
AT E R ERR AR Y ? (3 points)

6. F—{E{FERATEERAE IPC(Inter-Process Communication)H] - ST EEHHITRRE IPC MG A
TAEEHE - (6 points)

7. {1384 Bi#(multi-boot) ? (2 points)
i 1 B R PR AT BRI 25 B B 2 (3 points)




