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Pl ease read this:

This is a cl osed book, closed notes exam You may use a single sheet of

notes which nust be handed in with the exam

Use a dark ink (or pencil) and print answers on the test paper follow ng

the question or on separate paper. Please do not wite on the back of sheets of
paper or on the back of the exam Please keep answers to questions together and try

to avoid continuing answers off the page.

Turn in all pages of the test. Wite your answers |egibly. Unreadabl e answers

wi |l be counted wrong. Make sure you have all pages of the test.

Read each question carefully (twi ce) and be sure your answer addresses the question
Overly general (non-specific) answers will be counted wong. If any part of an answer

is incorrect (even if other parts are correct) points will be deducted.

Poi nt val ues are given for each question. The exam has a total of 100 points.

Pl ease turn in the exam pronptly when called for. Late exans will have points deducted.
Because of limted time the instructor will not be able to answer questions for the |ast
five mnutes of the examti ne.

Poi nts deducted for:

[ ] Witing on back of pages.

[ ] Not turning in "rem nder sheet" ("cheat" sheet)
[ ] Disjoint (non-contiguous) answers

[ ] Late exam

1. [10 pts]
Short answers:

a.) Briefly (in a fewwrds) what is the relationship between the foll owi ng
(OQO terms (in 5 to 10 words describe, and give rel ationship):
1.) A nethod

An obj ect

Pol ynmor phi sm

Encapsul ati on
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2.

[40 pts]

The following nerges two lists, both of which are contained in one array: "lists".

The first list starts at location (index) "firstl" and goes through "last1", the second
list starts at "first2" and goes through "I ast2".

For the foll owi ng code fragnent:

1. void nerge (int lists[], int firstl, int lastl, int first2, int |ast2)
2.

3. i nt tenp[ MAX_ARRAY] ;

4. int index, indexl, index2;

5. int num numin_1, numin_2;

6.

7. i ndex = 0;

8. indexl = first1l;

9. index2 = first2;

10. num= lastl - firstl + last2 - first2 + 2;

11. while ( (indexl <= lastl) && (index2 <= last2) )
12. {

13. if (lists[indexl] < lists[index2])

14. tenp[index++] = lists[indexl++];

15. el se

16. tenp[index++] = lists[index2++];

17. }

18. if ( indexl > lastl)

19. nmove( lists, index2, last2, tenp, index );
20. el se

21. nmove( lists, indexl, lastl, tenp, index );
22. move( tenp, O, num1, lists, firstl );

23.

24. }

Note: There are no intentional syntax errors, but there may be errors in this
i npl enent ati on. When asked for a testing nethodol ogy, be specific (for exanple:
this is a blue-box, |ndependent-Loop test) If nmore than 1 possible, list at |east 2.

QO

.) 1.) Gve a (sinple) black box test exanple for this program
Can this be witten w thout |ooking at the code? How?
2.) \What does a black box test actually test (what type of errors are found)?
How woul d one know i f the test was successful ?

b.) Draw the corresponding flow graph. (Not here!)

c.) How many linearly independent paths are there through the flow graphs (or program?
(Show how you cal cul ated this) and give 3 independent paths (if less, list all).

d.) Show test cases that will force the execution of the follow ng |ines:
(Show actual values: like "[0 1 2 3], 0, 1, 2, 3" to test with)
Li ne 16
Li ne 19

e.) Wat type of testing is done by "def-use" or "all-use" testing? Gve an exanple
using "index1".

e.) How would a "code inspection" (Fagan) be done for this routine? Explain.
Whul d any ot her type of "inspection"” be valuable, in this case? Explain.

f.) Wen (specifically, at what stage of devel opnent) and how (if you wi sh you may
gi ve an exanple) would one use "stubs" or "drivers" with this nmerge routine?

g.) One big issue is "when to stop testing". Please give one netric (neasurable)
criteria to determ ne when testing is "conplete".



3. [40 pts]

Your conpany, MenoWiter, wants to create a one page nemb witing program

The one page meno consists of text (which are ASCII printable characters and
punctuation (".", ",", and "?") ). These characters formwords, grouped into
sentences, which form paragraphs. Text lines are word-w apped so that a |ine
does not exceed 72 characters, for all the lines within a paragraph.

Punctuation is always "attached" to the preceding word (no space all owed) even if
the user did not enter it that way. The "cursor" (insertion point) may be noved
by the cursor keys or nouse, and the nmeno may be saved by typing "Control -S".

The following DFD represents MenmoWiter.

CursorKeys, .
mouse a?])(lj P4: Select Memo File
move .
Commands oo PO:
position Save
memo
Command PL: Open D1 [Filename ?wipgaﬁg
linewith file | Memo
name wrap
P10:
p7: Redisplay
Character
insert and
Characters wrap
and
Space
P8:Puctuat
adjust and Screen Text
wrap
P4, 6,7,8
9 and 10 P D3| Memo Document P4, 6,7, 8 and 10

¢ «— D2/ Position

( Note D2 and D3 have many processes that use them shown above for sinplicity)

a.) Show a design mappi ng: show a structure chart diagram (design) for this DFD.
The first (highest) nodul e should be a "driver nodule called "M.
Portions of this DFD may be transform or transaction.
Show whi ch nodul es correspond to which processes. (Use the same nunbers,
ML represents P1l) All processes should appear as at |east one nodul e.
Very briefly explain how and why you created your design.

b.) The Mspec for M4 is:
Command or novenent (M):
If ( key = Control-S ) then go to save

el se
If (key = left-cursor or key = right-cursor)
t hen nmove-inline-cursor( key )
el se

nove- bet weenl i nes-cursor( key )

1.) Describe any types of coupling and cohesion you can identify (for M).
Be specific - what types and why (give exanple)



c.)

d.)

Some (OO SE's) would say this is clearly better if done using OOA and OOD.
Assum ng the specification above, describe (use UML, text book, class, or any
simlar notation) the object "Meno Docunent™ (D3).

Are there any nore objects identifiable? If so, which, and briefly describe them

In the your structured design in part a.) how do the arrows (flows), processes,
and data get used in your design (what is the napping)?

If you were using a "top-down" integration how would you integrate and test
MenoWiter? (G ve details)

Bonus:

[5]

VWhat are Brooks recommendati ons regardi ng: design, integration and testing?



