
Departmentof ComputerScienceandEngineering CSE134A
Universityof California,SanDiego Fall 2001

Final Examination

ThursdayDecember6, 3pmto 6pm

Your name:

Instructions: Look throughthe whole exam andanswerthe questionsthat you find easiestfirst. Answereach
questionin thespacebelow thequestion,usingthebacksof thepagesfor extraspaceasnecessary. Therearefive
questions,sevenpages,and110pointsin total. Wheneveryoumakeanassumption,stateit clearly.

You maybring andusethefollowing materials:onePHPbookandoneMySQL book,your own personalhand-
writtennotes,documentshandedout in class,andaprintedcopy of webpagespublishedfor 134A,andwebpages
with directlinks from 134Apages.You maynotuseany othermaterials.

(Question 1) [15 points]

(a) [5 points]Explaincarefullyhow thefollowing threestatementsaretrueanddonotcontradicteachother:XML
is not a programminglanguage,VoiceXML is XML, andVoiceXML is a programminglanguage.(Your answer
shouldbeaboutoneparagraph.)

(b) [10 points]How canyou maximizetheusabilityof a VoiceXML application?Basedon your experiencewith
theVoiceXML projectin 134Aandelsewhere,explainwhatyouthink arethemostimportantVoiceXML usability
guidelines.(Youranswershouldbeabouttwo or threeparagraphs.)



(Question 2) [15 points]

(a) [5 points]In thelastproject,youbuilt aSOAP serverwith thesamefunctionalityasaU.S.P.S.serverthatdoes
not useSOAP. Explainwhy theU.S.P.S.is likely to updateits server to useSOAP in thefuture.

(b) [5 points] In the last project,you wrote XSLT stylesheetsto generateascii andHTML versionsof business
letters. Explain why many softwareexpertsrecommendusingXSLT insteadof other languagesfor taskslike
these.

(c) [5 points]Explainthemeaningof thephrase“embrace,extend,dominate”in thesoftwareindustry.



(Question 3) [25 points]This questionrefersto thefigureabove, takenfrom A Blueprint for Building Web Sites
Using the Microsoft Windows DNA Platform publishedby Microsoft. Eachanswerto the partsbelow should
includea shortexplanation.

(a) [5 points]Whatdoestheacronym DMZ standfor? Whatis theDMZ?

(b) [5 points]Why aretheretwo firewalls? Whatdoeseachfirewall do? Shouldthe routerthat connectsto the
corporatenetwork bea firewall also?Why or why not?

(c) [5 points]Assumethateachwebclusteris stateless,while eachserver clusteris a relationaldatabasesystem.
For which typeof clusteris it moredifficult to achievefault tolerance?Why?

(d) [5 points]For eachof the following typesof data,explain whereit shouldbestored.Justifyeachanswerin
onesentence.

1. Thesessionidentifierof a client.

2. Sessiondatafor aclient,e.g.shoppingcartcontents.

3. Sensitivedatafor a client,e.g.hometelephonenumber.

4. Publicdatasuchasproductdescriptions.

5. Log datafor thewebservers.

(e) [5 points] This architecturefor a web site hasat leastone“single point of failure.” Identify this point and
explainbriefly.



(Question 4) [20 points]This questionconcernsbasicPHPprogramming.

Thetaskis to write a functionnamedstems thatfindsall theword-stemsin asentence.A word-stemis the“root”
of a word. To simplify, assumethat for every word its stemis foundby removing “s,” “ed,” and“ing” from the
endof theword.

Thesentenceis givento thefunctionasa string,andthestemsmustbereturnedasanarray. In thearray, stems
mustbelower-case,unique,andin alphabeticalorder. All punctuationmustberemoved.

For example,theresultof $a = stems("Democrats find Ken Starr’s findings dubious.") shouldbe$a
== ("democrat", "dubious", "find", "ken", "starr").

(a) [5 points]Your functionmustbeefficient in time andspace.Explain in big-O notationwhat time andspace
complexity your functionshouldhave.

(b) [5 points]Yourfunctionshouldbecodedin amodularway. Explainoneto threereasonable“helper” functions
youshoulduse.

(c) [10 points] Consistentwith your answerto parts(a) and(b), write PHPcodefor thestems function. Your
codemustbeeasyto understand,andmustuseappropriatebuilt-in PHPfunctions.



(Question 5) [35 points]This questionis basedon thefollowing exampleof sessionmanagementadaptedfrom
thedocumentSession Handling with PHP4 by TobiasRatschiller.

Thefollowing is completelycommentedsamplecode.Thepopularhangmangameis a greatway to
show how to usepersistentvariables.In this game,thecomputerchoosesa randomfive-letterword
andthe playerneedsto figure it out by choosinglettersto fill in. Theuserhasonly six guesses,or
he’ll enduponthegallows.You’refreeto useany wordlist youwantin thewords.txt file with each
word on oneline. Of course,this gamecannotwork without keepingstateinformation. Theplayer
wouldalwayshavefivetriesleft, couldneverwin withoutguessingthewholewordcorrectlythefirst
time,andgenerally, it wouldn’t bemuchfun atall. If you think for amomentaboutthegame’s logic,
you’ll comeup with threevariablesthatneedto berememberedfrom requestto request:

� Therandomword theuseris to guess.
� Thecharacterstheuserhasalreadyguessed.
� How many trieshave failedsofar.

Note that all HTML output is handledby a separatetemplateclass. This allows the separationof
codeandlayoutneededoftenin professionalwebapplications.

require("EasyTemplate.inc.php3");
define("HANG_MAX_TRIES", 6);

$guess = strtolower($guess);

function hang_get_random_line($file)
{

// Try to open the file
if(!file_exists($file) || !($fp = fopen($file, "r")))

die("Could not open file \"$file\" for reading.");

// Get file size
$size = filesize($file);

// Init randomizer, get a random value in the range 0..file size
srand((double)microtime()*1000000);
$randval = rand(0, $size);

// Seek to a random position in the file - possible this is EOF.
fseek($fp, $randval);

// Get line - possibly empty (if at EOF)
$line = trim(fgets($fp, 1024));
$line = trim(fgets($fp, 1024));

// Close file
fclose($fp);

// If line was empty, try again
if(empty($line))
{

$line = hang_get_random_line($file);
}

// Return random line
return($line);

}

// Initialize session
session_start();



// Register our variables
session_register("num_of_tries");
session_register("guessed_chars");
session_register("word");

if($REQUEST_METHOD == "POST" && !empty($word) && !empty($guess))
{

$guessed_chars[] = $guess;
if(!strstr($word, $guess))
{

// Character not found - one try less left
$num_of_tries++;
$message = "Wrong guess.";

}
else $message = "Correct guess!";

}
else
{

$word = strtolower(hang_get_random_line("words.txt"));
$message = "Welcome to Hangman!";
$num_of_tries = 1;
$guessed_chars = array();

}

$guessed_word = $word;

// Construct the template guess word ("_" in place of not-yet-guessed characters)
for($i=0; $i<strlen($word); $i++)
{

if(!strstr(implode("", $guessed_chars), $word[$i]))
{

$guessed_word = str_replace($word[$i], "_ ", $guessed_word);
}

}

$button = "Go";

// Check whether the user has won or lost the game
if($guessed_word == $word || $word == $guess)
{

$message = "Correct guess - you’ve won!";
session_destroy();
$button = "New Game";
$num_of_tries = 1;

}
elseif($num_of_tries == HANG_MAX_TRIES || strlen($guess) > 1)
{

$message = "You’ve lost. The word was \"$word\".";
session_destroy();
$button = "Try Again";
$num_of_tries = HANG_MAX_TRIES;

}

// Create new template instance
$tpl = new EasyTemplate("template.inc.html");

// Assign template variables
$tpl->assign("ACTION", basename($PHP_SELF));
$tpl->assign("NUM_OF_TRIES", $num_of_tries);
$tpl->assign("BUTTON", $button);



$tpl->assign("MESSAGE", $message);
$tpl->assign("WORD", $guessed_word);
$tpl->assign("GUESSED_CHARS", @implode("", $guessed_chars));

// Output template
$tpl->easy_print();

(a) [5 points] Explain why the code$line = trim(fgets($fp, 1024)); is executedtwice in the function
hang get random line.

(b) [5 points]Explainwhy thescriptcheckswhetherit hasbeeninvokedby anHTTPPOST operation.

(c) [5 points]Explainhow thenumberof triescouldbecomputed,insteadof storedasasessionvariable.

(d) [5 points]Explain how thenot-yet-guessedlettersarekepthiddenfrom the user. Would it bepossiblefor a
hackerwho canbreaksecurityon theclient,but not on theserver, to gainaccessto these,andhencealwaysgeta
perfectscore?

(e) [5 points] Explain in English how to extend the codeto rememberand display a player’s bestscoreover
multiple games.

(f) [10 points]Write thePHPcodeneededto do part (e) andshow or explain clearlywhereit fits into thecode
above. Detailsof PHPsyntaxarenot important.


