Departmentf ComputerScienceandEngineering CSE134A
Universityof California, SanDiego Spring2001

Midterm Examination
Wednesdalay 16, 4:40pmto 6pm

Your name:

Instructions: Look throughthe whole exam and answerthe questionghat you find easiesfirst. Answereach
questionin the spacebelow the questionusingthe backsof the pagedor extra spaceasnecessaryThereare50
pointsin total.

Wheneer you make anassumptionstateit clearly. In questionswhereyou areasledto discussanissue,it is
importantthatyou usetherelevantconceptsandterminologycoveredin classandin thetextbooks.

You may usea calculator onebook on PHR onebook on databaseghe published134A lecturenotes,andyour
own personahotes.No otherbooksor notesmaybeused.

(Question 1) [20 points] This questiorrefersto thefigureonthenext page.Write your answerselow thefigure.
Eachanswershouldincludea shortexplanation(typically oneor two sentences).

(a) [3 points]Whatdoestheacrorym DMZ standfor? Whatis the DMZ?

(b) [3 points]Why aretheretwo firewalls? Whatdoeseachfirewall do? Whatfirewall functionality(if any) should
beimplementedn therouterthatconnectgo the corporatenetwork?

(c) [4 points]Assumethateachweb clusteris statelesswhile eachsener clusteris arelationaldatabassystem.
For whichtypeof clusteris it moredifficult to achieve fault tolerance“Explainbriefly how fault tolerancecanbe
achievedfor eachtype.

(d) [2 points]Whatrole do “stagingseners”play in typical website architectures?

(e) [5 points] For eachof the following typesof data,explain whereit shouldbe stored. Justify eachanswern
onesentence.

. Thesessioridentifier of aclient.

. Sessiordatafor aclient, e.g.shoppingcartcontents.

1
2
3. Sensitve datafor a client,e.g.hometelephonenumber
4. Publicdatasuchasproductdescriptions.

5

. Log datafor thewebseners.

() [3 points] This architecturefor a web site hasat leastone “single point of failure” Identify this point and
explain briefly.



Figurel: Examplewebsite architecturdor Questionl
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(Question 2) [16 points] This questionrefersto atablenamedpr esi dent with schemaasfollows:

Fomm e e e e e oo Fom e e e [ S, e Fomm e e e e e oo N +
| Field | Type | Null | Key | Default | Extra |
B S R Ho- - - - +-o-- - - B U S R +
| last_name | varchar(15) | | | | |
| first_name | varchar(15) | | | | |
| state | char(2) [ | | | |
| city | varchar(20) | | | | |
| birth | date [ | | 0000-00-00 | |
| death | date | YES | | NULL | |
B S R Hom - - - +o-- - - B S R +

(a) [2 points]Write an SQL querythatreturnsthe namesof presidentsvho arestill alive.
(b) [3 points]Write an SQL querythatfindsthe statein which the greateshumberof presidentdhave beenborn.

(c) [2 points] Canyou write a querythat finds the statesin which no presidenthave beenborn? Explain your
answer

(d) [3 points]Write an SQL querythatfindswhich presidenthiave the samédastname.
(e)[3 points]Why is thefollowing querylik ely to be slow, regardlesf whatindexesareavailable?

select * from president where 2001 - year(birth) < 75

Explainhow to write a differentquerythatcomputeghe sameresultbut is muchfaster

(f [3 points] Whenyou aretestingthe speedof an SQL querywith andwithout anindex, it is importantto run
eachversionof the queryseveraltimes. Explainwhy.



(Question 3) [14 points] Definition: An identifieris a seriesof mixed lettersanddigits, of lengthoneor more,
wherethe first charactelis a letter Assumethatidentifiersareaslong as possible,andthereforeoneidentifier
cannotoverlapwith another

Your answerto eachof thefollowing partsshouldbe a PHPfunctionthatis efficientandunderstandable.

(a) [4 points] Carefully write a PHP function using regular expressionghat returnsthe first identifier present
arywherein along string.

(b) [4 points] Carefullywrite aPHPfunctionthatreturnsall theidentifiersin astring.

(c) [6 points] Carefully write a PHPfunction usingregular expressionghatreturnsthe lastidentifierin a string.
(For efficiengy, this function mustnot be basedon extractingall theidentifiersin the string.)



