
[Winter 2005 final, problem 2] 
 
Consider an XML document containing information about job postings and job 
applications. The postings are grouped by company, and applications are listed under 
postings. An application contains only the applicant's name. For example: 
 
<jobs> 
  <company> 
    <name> MicroScience Corp. </name> 
    <posting> 
      <jobtitle> sales rep </jobtitle> 
      <salary> 30000 </salary> 
      <application> Mark </application> 
      <application> Lucy </application> 
      <application> Frank </application> 
    </posting> 
    <posting> 
      <jobtitle> technology consultant </jobtitle> 
      <salary> 80000 </salary> 
      <application> Lucy </application> 
      <application> Fred </application> 
      <application> Mark </application> 
      <application> Betty </application> 
    </posting> 
  </company> 
  <company> 
    <name> MacroConsulting Inc. </name> 
    <posting> 
      <jobtitle> technology consultant </jobtitle> 
      <salary> 40000 </salary> 
      <application> Frank </application> 
    </posting> 
    <posting> 
      <jobtitle> debugger </jobtitle> 
      <salary> 20000 </salary> 
    </posting> 
    <posting> 
      <jobtitle> programmer analyst </jobtitle> 
      <salary> 35000 </salary> 
      <application> Lucy </application> 
      <application> Mark </application> 
    </posting> 
  </company> 
</jobs> 



a. For each of the XPath expressions, indicate how many answers it will return on the 
example XML document on previous page. For example, if the XPath expression is 
 
 /jobs/company[name/text()='MacroConsulting Inc.’]/posting 
 
then you will answer 3. For each question, you have to turn in a number. 
 

i. //application 
10 

 
ii. /jobs/company/posting[salary/text()>60000]//application 

4 
 
iii. /jobs/company[posting/salary/text()>60000]//application 

7 
 
b. Write an XQuery expression that returns the names of all applicants who submitted 
applications to at least two companies. Your query should a list of <name> elements, and 
each element should be included only once. For example, if your query were to run on the 
XML document shown above, then it will return: 
 
<name> Mark </name>  
<name> Lucy </name>  
<name> Frank </name> 
 
for $applicant_name in distinct-values (//application/text()) 
where count(//company[//application/text() = $applicant_name]) >= 2 
return 
 <name> { $applicant_name } </name> 
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Recall the following pseudo code for counting words in a document. 
 
map(String key, String value): 

// key: document name 
// value: document contents 
for each word w in value: 

 
 
reduce(String key, Iterator values): 

// key: a word 
// values: a list of counts 
int result = 0; 
for each v in values: 

result += ParseInt(v); 
Emit(AsString(result)); 

 
Working with R(A, B) S(C,D), implement the following in Map Reduce pseudo code: 
 
a) Select * from R where B<9   [selection] 
 
map (String key, String value): 
 if(value.B <9) 

EmitIntermediate(key, value); 
 
reduce (String key, Iterator values): 

for each v in values: 
Emit(key + values);  

 
b) Select distinct B from R [duplicate elimination] 
 
map (String key, String value): 
 EmitIntermediate(value.B, key + value); 
 
reduce (String key, Iterator values): 
 Emit(key); 
 
c) Select *  from R, S where  R.B = S.D [join] 
 
map (String key, String value): 
 If(value.type==R) 
  EmitIntermediate(value.B, key + value); 
 Else 
  EmitIntermediate(value.D, key + value); 
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reduce (String key, Iterator values): 
for each s in values: 
 if(s.type == S){ 
  for each r in values: 
  if(r.type == R){ 
   Emit(key + s + r); 

} 
 

} 
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B(R) + B(S) 

T(R)/V(R,A) + B(S) 

B(R) + (T(R)/V(R,A)) * ( B(S)/V(S,A)) 

T(R)/V(R,A)) + (T(R)/V(R,A)) * ( B(S)/V(S,A)) 

45 
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