
Departmentof ComputerScienceandEngineering CSE134A
Universityof California,SanDiego Spring2001

Final Examination

ThursdayJune14,3pmto 6pm

Your name:

Instructions: Look throughthe whole exam andanswerthe questionsthat you find easiestfirst. Answereach
questionin thespacebelow thequestion,usingthebacksof thepagesfor extra spaceasnecessary. Thereare80
points,fivequestions,andsevenpagesin total.

Whenever you make an assumption,stateit clearly. In questionswhereyou areasked to discussan issue,it is
importantthatyouusetherelevantconceptsandterminologycoveredin classandin thetextbooks.

You may usea calculator, onePHPbook, oneMySQL book, the documentslinked to the classweb page,the
published134A lecturenotes,andyourown personalnotes.No otherdocumentsmaybeused.

(Question 1) [15 points]Your answerto eachpartof this questionshouldbefive to tensentences.

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

(b) [5 points]Whatarethefundamentalclient-sideandserver-sidedifferencesbetweena VoiceXML application
andabrowser-basedapplication?(AssumethatthelatterusesHTML but notJavascripton thebrowser.)

(c) [5 points]How canyou maximizetheusabilityof a VoiceXML application?Basedon your experiencewith
thethird projectandelsewhere,explainwhatyou think arethemostimportantVoiceXML usabilityguidelines.



(Question 2) [25 points]Thisquestionis basedonexercisesdueto PeterMacHale.Assumethefollowingdatabase
schema:

SALESREP: rep_no rep_name rep_addr

CUSTOMER: cust_no cust_name cust_addr balance rep_no

ORDER: order_no order_date cust_no

ORDER_LINE: order_no part_no quantity_ordered

PART: part_no description units_available category wholesale_price

Thetypeof eachcolumnis irrelevant.Themeaningsof columnsshouldbeclearfrom their names.

For eachof the following tasksdescribedin English,give a singlecorrectSQL query. If desired,you mayuse
subselects,eventhoughthecurrentversionof MySQL doesnot providethese.

(a) [3 points]List thedescription andpart no of eachpartwith category “automotive.” Includein theresult
tablea columnnamedretail price, which is wholesale price with 8% taxadded.

(b) [4 points]For eachorder no, find thetotal numberof partsordered.

(c) [4 points] Count the numberof salesrepresentatives who have handledan order for a part in category
“appliance.”

(d) [4 points] List their nameandaddressfor all representativesdealingwith the customer(s)with the highest
balance.

(e) [10 points]For eachof theselect queriesyou write for parts(a) to (d), explain whetheror not oneor more
indexescouldmake thequeryrun muchfaster. If so,explainwhich index or indexes.Do not suggestindexesnot
neededfor thequeriesdescribedabove.



(Question 3) [10 points]For thefirst project,to answera user’s query, your scriptgatheredinformationdirectly
from one or several web sites. For the third project, “the retriever shouldpopulateand refreshthe database
regardlessof whetheror not thecontentbrowserfetchesthatdata.”

(a) [6 points]Eachdesignhasadvantagesanddisadvantagesalongeachof thesedimensions:

� scalability

� responsequality for auser

� convenienceof implementingalternativepresentationmedia

Explaintheseadvantagesanddisadvantages.

(b) [4 points]Explain a sensibleextensionof the third projectthatwould make gooduseof SOAP, andalsoof
XML for representingdata.



(Question 4) [10 points]This questionconcernsbasicPHPprogramming.

Write a functionnamedfindwords thatreturnsanarraycontainingall thewordsof asentence,which is supplied
asa string,with all punctuationremoved.

For example,the result of $a = findwords("hello world, how are you?") shouldbe $a[0]=="hello",
$a[1]=="world" andsoon.

You mustwrite a functionthatis simpleandefficient,andthatusesappropriatebuilt-in PHPfunctions.



(Question 5) [20 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) [2 points]Explainwhy thescriptcheckswhetherit hasbeeninvokedby anHTTPPOST operation.

(b) [3 points]Explainhow thenumberof triescouldbecomputed,insteadof storedasa sessionvariable.

(c) [5 points]Explain how the not-yet-guessedlettersarekepthiddenfrom the user. Would it be possiblefor a
client-sidehacker to gainaccessto these,andhencealwaysgetaperfectscore?

(d) [10 points]Explainhow to extendthecodeto rememberanddisplayaplayer’sbestscoreovermultiplegames.
(Write thePHPcodeneededto do this andshow or explain clearlywhereit fits into thecodeabove. Finedetails
of PHPsyntaxarenot important.)


