
COMP 7012 

Exam 2 
Fall 2019 

Name: Solutions 
Last name First name 

Rules: 

• No potty breaks. 
• Tum off cell phones/devices. 
• Closed book, closed note, closed neighbor. 

• WEIRD! Do not write on the backs of pages. If you need more pages, ask 
me for some. 

Reminders: 

• Verify that you have all pages. 
• Don't forget to write your name. 
• Read each question carefully. 
• Don't forget to answer every question. 



Two process model diagrams are given below; however, a number of labels are missing from them. Using 
the terms in Figure 1, fill in the correct labels for each diagram. Note that some terms may appear in one 
diagram and not the other, and some terms may not appear in either diagram. Fill in only one term per 
label. (Note that, for sake of simplicity, a few labels have been omitted entirely from the diagrams. That 
is, there is no slot given for these labels, and they don't appear in the list of terms.) 

1. [5%] 
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3. [5%] 

Which of the above process models (QI or Q2) copes better with unstable requirements? Explain why one 
of the process model handles it poorly, and the other handles it well. 

The,_ _ ... iklati.~c..---.r-r.4>-cu.t-... _ .... Lhok.L-·-·-~·-···--·~½\er.:_. __ . __ ~_itk ___ ,vlJmbJ..,.._e,. -

--'----"re_,u,'.'-.Chl-~tt-....... f~.---·..atc,ts .. -.Jk._. __ .... w.A-ltt:uU ___ ._,y_o.w~---lheckJ_,.'-----

---·-··-Ibe.._._.~.e.uo~ ......... i~--·-·w~.uLL_. __ JMi,JJ.u ..... _. __ uJ!i.Ji,6.k. .... _.-9u1ix.~.r--.-·-/141lr.:lr---·--

__ ,",s ... -.t.hd .. - .. cl\d.nj.€.J---··-'~·---f.k,_ ___ i)Y.:~.J~ ... --····((..,JJJrt.,P.!!.tJ.s .. ___ .... t(~·--·-.:to_ ........ _b_f,; .. _ ....... _. 

--····-····-··_J·if""-'v..eol-........ wf--·-···'~4e. ;" +L... ..... -p .. a,w.r w he ~ ....... tky----~-·--·-&o.LC,,--.··--·--·-
-~~;v.e.,. .. ____ .k_ ... _ ........ 6'lua:._ __ ... _.Jn ..... _.eon+.ri.ci-,...--.-J.t.... __ j~±llt(... ... -fJ'.llqJ-'S:--.. -._ .. _ .. 
-----·---·-···lb~.-.... _ .. .p'.m_\!tolt.r._.fe'.t<[~(A± ..... _ .. ev.Jv.'-bca.t ..... _ ... ~f. ..... -±-¥?.--...Il-.de~ .. -JiLDJJt,~ 
-· .. -···-··±~ .. -.f..P...Ws-, ......... ~- .. -!lws,-......... 1.~.J.r.-...... t.a ........ d.fseawc. .. _ ..... ~\.1«~tr.--3o-.... ~ ... -Lt4fC1t~.t 

--~~r I ie.ir. .. -.... --.~b___bl c;e. l~s,s_ ____ f)<f~J,(.. ___ ~.--·--·011'.e.b... ___ _ 

4. [2%] 

How long should it generally take to complete a lap of the inner loop of the second process model (Q2)? 

5. [2%] 

Which term below best fits the following definition? 

An organization or structure imposed on the tasks and activities involved in developing a 
software product. 

a) Software verification 

b) Software design 

c) Software configuration management 

d) Software version control 

@ Software engineering process 
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6. [5%] 

Given below is a sequence diagram depicting how people interact in the development process taught in 
class; however, a number of labels are missing from the diagram. Using the terms in Figure 2, fill in the 
correct labels for each diagram. Note that some terms may appear multiple times in the diagram and some 
may not appear at all. Fill in only one tenn per label. (Note that this diagram, although still able to capture 
the core ideas, has been changed somewhat from the one shown in class-don't let that fool you!) 

a) C u.s-Jo""'e"" 

b) De.~oper 
(c} 

c) \lst,r S;or:,s 

d) UJcc S.Jov-ies 
(d) + (e) 

e) 

f) \l.su Si,r;e.r 
(~ + (g) + {h} .. 

g) - Est,~ct 
h) Pr,t1riti es 

Fill in the blanks below. 

7. [2%] 

The __ 6~'=[9""~""e ........... c ____ the estimate, the __ )_e_J_:S ______ likely it is to be accurate. 

8. [2%] 

Two ways to create more accurate estimates are to ... 

(1) Use the "wisdom of the __ C~t-'t~<2tv~-tl.-----------" 

(2) Use -------t'p ..... A\<1<.s+iJ--+-----------performance. 
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9. [2%] 

Thinking back to the previous question (Q8), what specific technique did we discuss in class that uses the 
first way (i.e., the "wisdom" one) to estimate user stories? 

,. ______ ,._.fJ_a.b1.,.:~-----Qt1<.e.. _____________ _ 

Fill in the blanks below. 

10. [2%] 

To exhaustively test a component, you must create a test for every possible __ l=•O ..... f«'-t~-----

11. (2%] 

Wh,·L ----~TC.~~-----_-box testing emphasizes achieving certain levels of code coverage. 

12. [2%] 

___ B"'--'l_;e"-'<,=k"""'-_______ -box testing emphasizes covering boundary conditions. 

13. [3%] 

___ U--'-Y"-'i_+ _________ tests target individual modules/components in isolation, whereas 

___ 1_1\--'-l ..... (tJ=-#.._(/A,...±.._ ..... ,'t,.c.."...__ _____ tests target groups of interacting modules/components. 

14. [4%] 

Consider the two test cases in Figure 3. Each of the test cases is missing part of its assertion command. 
Tell what instruction should be filled in for each blank (a and b ), and for each instruction, tell why it is the 
correct instruction. 

,._(a_)~ ~a~_.St.i:.± - be.~11.S.t. .. , __ , ____ !.L.t.,. _____ Co.(.r.eJ:. ______ ~_(o_,C, ___ , __ ,'.s ________ tJ:'.'_, __ ,, __ ,.:/i.__, _______ _ 

--~v.~JiaL1. _______ ~t~.ool ...... _.t4 _________ ~i-.ut4 ______ f.~---------
--<~t .. _ .. _uJ:cct-.JM-~v.J'-t.---.. -tL.__ ___ -CtlC,..e.c±._ .. ~~-1ti.o~.--.,:r_ ____ ~1: ____ ~k.~-
--~VPJJ1~l.:! ___ fhQ..1"-'-----~------~t~r.~----·-·:tdlt. .. ..----------
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15. [8%] 

Draw a control-flow graph (CFG) for the function in Figure 4. In addition to the usual CFG features, label 
the basic blocks Bl, B2, B3, etc., and label the flows of control Fl, F2, F3, etc. Don't forget to include 
entry and exit points. 

fl ~lsc. 

11; (f.r~lt « f14rr,,yl C.iJ 
_ __, .#J -t l. ______ ,. __ ,_____ .,, ___ ., __ .. ,,_, ___ ,._ f3 
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Use the CFG you created for the previous question (Q15) to answer the following questions. 

16. [6%] 

Fill in the table below with a test suite that provides statement coverage. In the Input column, use only the 
value [] or [ 3] for each array. In the Covers column, list the labels (B 1, B2, B3, etc.) of the basic blocks 
covered by each test case. Your test suite must use the minimum number of test cases to achieve this level 
of coverage. Some rows in the table may be left blank. 

Inout Expected 
Covers 

arrayl arrav2 Output 

C:1 C.lJ nil Bl, '62 

[.3J C 3.J C. <oJ 'Bl, B3, 84, BS, 'B(, 

17. [6%] 

Fill in the table below with a test suite that provides branch coverage. In the Input column, use only the 
value [] or [ 3] for each array. In the Covers column, list the labels (Fl, F2, F3, etc.) of the flows of 
control covered by each test case. Your test suite must use the minimum number of test cases to achieve 
this level of coverage. Some rows in the table may be left blank. 

Inout Expected 
Covers 

arravl array2 Output 

CJ [lJ ni I Fl 

C3J C. 3 J (G,J Ft, FS, FG. 
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18. [6%] 

Fill in the table below with a test suite that provides path coverage. Before you fill in the table, first list all 
the paths to be covered, and label each path Pl, P2, P3, etc. You need only cover executions that involve 
at most 1 iteration of each loop (if there are any). In the Input column, use only the value [] or [ 3] for 
each array. In the Covers column, list the path labels covered by each test case. Your test suite must use 
the minimum number of test cases to achieve this level of coverage. Some rows in the table may be left 
blank. 

_Pit Fl 
P2: FZ,_ .. .F«f+--J'1, ..... J. ____________ _ 

._ ... _ .. __ p3 : ____ ..E2., ___ E't,_FIS .. .fl 7 1 Fb.1 .. F------'------

In Jut Expected 
Covers 

arrayl arrav2 · Output 

[.J (JJ nil Pl 

CJ CJ CJ fl 

(3J (3J (<,J f3 

For each of the following questions, imagine that the while loop in the function was accidentally changed 
as shown. Which of the above test suites (statement, branch, path) would have detected the mistake? 

19. [2%] 

while i+l < arrayl.length 

20. [2%] 

while i < 1 

,.,_,Cwy ,_fdlth . 1i.titrt (CJ.I CJ) f,,,b&.ltA re.fur"' /A ___ f'fn~¥r '"'t!Y-···(or .. °" 11n..y 
ovt-c,f-1,cwJ s 

s ""fw") 



21. [2%] 

Which of the following best defines the tenn coupling? 

a) Design pattern for connecting two objects via an intennediate object 

b) Another name for an inheritance relationship 

c) A measure of how well focused an object is at doing one thing 

@The extent to which one object depends on other objects 

e) The ratio of objects to functions in a system 

22. [5%] 

Why is too much coupling bad with respect the changeability of a software design? 

IV\ ~ .. _.JysteM wbv.:.t ____ ~.r!Jf.t!l.<n!J_, __ , __ ,~·-···-±{,~J1-•----r1Juy-l~.---
+Lq.~ .. ----"~'J'1'.. _____ w111-------.ihi::trd1.ip.~.~Lt...I.._,_, ___ am.1llj-·-·-·---f~.--.-.t111hy»11t.llrs.. ___ _ 
7'1u.t.,. ... ____ /A ______ c.k4J.lJ(...:_ ____ tt)__ ... _.fU!f._ .. , ... _ ... _t;m)f0~1-•---.J)j_~1--·---r!JJl._lt. __ ,_._.ln ___ .~A~-

__ C4,T_.£.ML. .. ___ (lf.._ ____ c_~J.1,.r. ... ___ ._1.1&uJ.c.J.__, __ , __ 1/L. __ , __ ,atL.u_ ___ ,a,thr,allCA't...r_ . .,___ __ 

---·-·--,·1k(_ .... ___ CAr~4----·ctf.--.--cl,;.o~er-._---~4i-···-··-:fa.k.L.. ___ ,_c_Dll.r-ik4bl(... __ ,_,_dl,.d:. ___ , __ , _ 

__ lP_,, __ ., __ J~,~.IM.,_ _________ All.o.( _______ ,,_bv,Y.-·--·--·bL---·Uffl.rflJJ1Y1.,. ____ ,(e.fj ... 1----Jit'.JM{j----
__ fo~notr'4.----·-t11I I . __ f4 .. _ ~eJ ... ___ cJ~1.Av")----------

23. [2%] 

Which of the following design patterns encapsulates how a set of objects interact? 

a) Coupler 

b) Indirector 

@Mediator 

d) Observer 

e) Publish-Subscribe 
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24. [10%] 

Consider the application of the Observer Pattern in Figure 5. In the application, there is a stock ticker that 
can check the price of a stock. Wam~rs observe the ticker, and send notifications to a user if the prices go 
above or below certain thresholds. The partially completed sequence diagram below depicts a Ticker 
object (t) and two Warner objects (wl and w2). The Warner objects are already attached to the Ticker 
object (although it is not depicted explicitly in the sequence diagram). Complete the sequence diagram 
such that, as per the Observer Pattern, it shows the method calls and returns triggered by the ticker 
making a price check. Show only calls to methods that are depicted in the class diagram. 

t: Ticker w1 :Warnlow 

check_price() 

. . .. . .... . . . . . . . .. 

-.---------------

..... .. 

• • .. .. 
~"'·• ••• I 

. ... -. ,.. .......... ,. ........ . 
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w2 : WarnHigh 

. ~ - . . . .. . . ..... 



25. [3%] 

Consider the Amazon website feature for writing a product review: 

Write your review 

What did you like or dislike? What did you use thls product for? l 
,\ 

----------------------------~i:t) 

And the feature that displays the reviews user leave: 

James 

·ti 'i:r 1'.tcC; 1'::r.· Fantastic shirts, especlaUy for xl and up. 
May 20, 2018 
Size: 3X-Large , Color: Vintage Red ; Verified l>urdme 

This shirt is honestly a fantastic shirt. I'm a bigger guy, and almost always the sleeves are shorter on 
larger shirts. These folks took. Time to make sure the sleeves match the rest of the shirt for sizing. It's 
comfortable, it feels good on the skin, and the design is exactly as pictured and it looks great. 

I submit I 

In general, how would one attempt to make an XSS attack against this sort of feature? Explain in plain 
language how and why the attack would work. 

__ 1_o __.~~~···-·-'-At\-........ ~.S.S ..... _ .. LLl±~k.,. .. __ .. _ .. .o.oc... .. _ ...... _.1111.oult! .......... s_~b~+.,___ __ 
----=--a ---fl!'Jvt± .. _.fcv,'t.w ........... sv~"-........ _. tka ... _ +L..... ........ .loo ....... 1f __ fk ____ 
----~'lic.W.--·····u'-ft~ ... _ .. J&l.1:c.~au.J: ...... ___ .. JA\1-~Sc,'-;ff ......... ~."-e.,--lbm,_ ......... . 
---=--"'bt.o··-·-· .. "-i:bct._._ .. J/s<f~ .. ltl, .. _ ... -.. _ .. vJel!l ........ _ .. .¾1.,_ ......... r-wi.efu-_...t,'n...._ __ 

__ ___.f k.it .. _._h>..,b_ ...... 1J1,u1.srt.!. ... 1 +k.. ............... c.cAe_ ..... -.. JJ4.u.ld ..... _ .. ekec~v±,__,.e.......,,....___ _ 

_ ____,_f~.-......... .e!C'.'tlmflL-,. .. -.... ·-· .... ~~-........ ~~ ... '.'.-... ~ll .. ~-- .. .t1.t_ .. kw.t~. 
__ f6 ..... _ .. _ .... .apt.n..-... -.fk ... _ .......... ll,t1,.. .......... ~f.. .......... A ..... -w&. .. -~ ... -......... t1H1.irolkJ._ .. _ ... b, ... .Jk. 
-~~11--"dw ......... -. .n,•t. ............ f-".;c. ........... ~.- .. --be. .......... ~ ........... ~ .......... J~K.-.. _hk. .. __ ...... .. 
----=-=--" t\._ ... _ ..... 41h4ZDA .. -.......... ..L~J.'4 ......... p.~ .. 1 ........... _b.u±._ .. _ ..... il\ .. _ .. r~i~_,., .. _ .... _it ... __ W«tul"---....... .. 

--~64-v.t. ... -- .. ~.ny._ ..... _ .... JUt .. ~ ............... l,,jt~ ....... --~d .. &.iuJ.r ..... -.. _ .. e..~tt/l.'.t_ ....... _fof'.--•-JlJ'..t_ ............... .. 

_ __,~r ... -.tlL ................... ~ .. if:4~.__ _________ _ 
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26. [3%] 

How would one prevent the above attack? Explain in plain language how and why the countenneasure 
would work. 

To,~~~~~ &~~• 
·--···-·-~'l-.Q __ ... ______ eJCApL--------~V-1-Y---·-~-·--·.s-U __ ._ .. _._ .. _.tJ.scr.._. ___ . .1nr-"-T-----·-'-'1-~.---·-·r:'.v-'-e-•,.L ___ _ 

mti .. }----·----htft.>..tc.-______ _o4,.!:rp.l~,-'1'~.--.-·---~---·-·--fu~i---·~·-·--l3.----·--·-wtl __ f-4~•---------
-·-····-····-rs..:.Qr-1, __________ J~t------·Jl!1"u-laL_. __ ~J/< -fk _____ -t:lf._,d~-·-·---·-°-·+-f---
-·-···-· ... -.. r.-.e.p.1~";~ .. -... _____ W\Y---------Jf-~~-----·~'1_4r.,~~3 _______ Ji1 __ . ____ flc.._ ____ .1-M_ ____ IJ>_tf¼. ________ _ 

•··-···--··-··_e~.pt..------···.S.-'1·-U-~~-----------Ilu;s " wd, _____ bf~-----~1~-·-··ik_ ____ _ 

kxt. ______ .w.aul~Al_~~-'cii-L ____ a.ay-----P~t. _____ o£. ____ 1Le...._. __ h._l(__t ______ ~s!!L-_ __ 

_ __._fd-1M~/.-J._,1_4-Jcr.1~p.----··IM~,------.Jl!.r~----·--r:f.:. ____ 1'Jo..Jot_ ___ Jv.l± __ 

--~.,.J~f-·-··-·-~------·-tnJ,~.t:1W'-·-·---Go~-----·-~J.---·-·--~----·-tn--~·---
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Figures 

• Design • Iterative • Testing (Verification) 
• Evaluation • Maintenance • Version Control 
• Implementation • Requirements • Waterfall 

Figure 1. List of possible terms in process model. 

• Customer • Estimates • User Stories 
• Develo er • Priorities 

Figure 2. List of possible terms in sequence diagram. 

#==Schema Information 
# 
# 
# 
# 
# 
# 
# 
# 
# 
# 

Table name: line items 

id 
quantity 
created_at 
updated_at 
order id 
item_description_id 

require 'test_helper' 

:integer 
:integer 
:datetime 
:datetime 
:integer 
:integer 

not null, primary key 

not null 
not null 

class LineitemTest < ActiveSupport::TestCase 

test "line item should be valid" do 
one line_items(:one) 
-----~a_,_ _____ one.valid? 

end 

test "quantity must be greater than zero" do 
one= line_items(:one) 
one.quantity= -1 

b one.valid? 
end 

end 
Figure 3. Test cases with missing assertions. 

def sum_arrays(arrayl, array2) 
if arrayl.length I= array2.length 

return nil 
end 
result = [) 
i = 0 
while i < arrayl.length 

result<< arrayl[i] + array2[i] 
i = i + 1 

end 
return result 

end 
Figure 4. Function that sums two arrays. If the lengths of the arrays differ, the function should return nil. To the best of 

my knowledge, this function is correct. 
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Subject {abstract} 

attach(o: Observer) 
detach(o: Observer) 
notify( ... ) 

Ticker 

symbol : string 

check_price() 

* 

observer 

Observer {abstract} 

update( ... ) {abstract} 

Warnlow/ 

Warner {abstracij ___ update( ... ) 

limit : integer 

WarnHigh 

update( ... ) 

Figure 5. Application of Observer Pattern for a stock ticker application that warns users when a stock price goes above or 
· below a certain amount 
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