Relational Algebra Examples

List all pairs of Employee names and the project names they work on:
I fname,iname,pname (Employee Mssn—cssn Works-On Mpno=prumser Project)
List all pairs of Employee names and the project numbers they work on:
I tname,iname,pno (Employee Mg, — 55, Works_On)
List all pairs of Employee SSNs and the project names they work on:
Messn,pname (Works_On Xy o—pnumber Project)
List all pairs of Employee SSNs and the project numbers they work on:
Messn pno (Works_On)

List all projects that John Smith works on by project name:

JSmith <« O fname="“John” Alname=“Smith” (Employee)
Result < Ipname (JSmith Mgsn—cssn Works_On Xppo—prumser Project)

List all projects that John Smith works on by project number:

Result < I, (JSmith Mygp—cssn, Works_On)
or

Result <+ Hpno (Ufname:“John”/\lname:“Smith” (Employee NMssn=essn WOI'kS_OI’l))

Find all projects (by name) that male employees work on:

MaleEmps < 0sep—«mater (Employee)
Result < Ippame (MaleEmps Xggp—cssn Works_On X, o—nnymper Project)

Find all projects (by name) that employees in department 5 work on:

DeptSEmps < 0gno—5 (Employee)
Result < Iyname (DeptSEmMps Mygn—cssn Works_On X o—pnymper Project)

Find all projects (by name) that employees in “Research” work on:

ResearchDept < 0gname—<“Research? (Department)
ResearchEmps < (Employee X g, 0—dnumber ResearchDept)
Result < Ilppame (ResearchEmps Mggp—essn Works_On Xy, o—pnumber Project)



e List all employees who work on a project that John Smith works on:
(a) by Employee SSN
(b) by Employee name
(c) by Employee name (excluding John Smith himself)

JSmith « O fname="“John” Nlname="Smith” (Employee)
JSProjs < Ippe (JSmith Xgen—essn Works_On)

(a) Result < Ilgs5, (JSProjs X Works_On)
(b) Result < I tpame,iname (JSProjs X Works_On Xesep—ssn Employee)

(C) Result + aname,lname (JSPI‘OjS X Works_On Messn—ssn Employee)
- aname,lname (JSmith)

e List all employees who work on a project with someone who works in the same de-
partment as John Smith

ISmithDept < Mang (0 fmame—s/ohn mame—ssmitr (Employee))
JSmithDeptEmps + (Employee X JSmithDept)

JSmithDeptEmpsProjs < I, (JSmithDeptEmps Xegsp=ssn Works_On)
Result < Il¢gsp, (JSmithDeptEmpsProjs Xpyo=pno Works_On)

Result2 < Ijpame, frname (Result Mege,— g5, Employee)

e List all employee names and the department names they work for:

Result «+ aname,lname,dname (Employee X dno=dnumber Department)

e List all departments and the names of their managers:

Result <+ Hdname,fname,lname (Department D(]mg'rssn:ssn Employee)

¢ Find all departments whose managers started managing the department at birth (their
mgrstartdate equals their birthdate)

aname,lname (Department Mmgrssn:ssn/\mgrstartdate:bdate Employee)

(or)

aname,lname (Umgrstartdate:bdate (Department Nmgrssn=ssn Employee))
(or)

aname,lname (Umgrstartdate:bdate/\mgrssn:ssn (Department X Employee))



e List the employees who work on ALL the projects that John Smith works on:

JSmith « 0 fname="“John” Alname=*“Smith” (Employee)
JSProjs < Ilppe (JSmith Xgen—essn, Works_On)

EmpWorksOn < Iesspn pno (Works_On)
ResultSSNs < (EmpWorksOn + JSProjs)
ResultNames < (ResultSSNs Xss,,—ssn, Employee)

List the names of employees who supervise themselves

Result <+ aname,lname (Ussn:superssn (Employee))

List all the employees whose department manager earns less than $20,000.
DeptsWithPoorMgrs <+
Hdnumbe'f (Department Mmgrssn:ssn (Usala'ry<20,000) (Employee))

Result < II tpame,iname (Employee Mgno—dnumper DeptsWithPoorMgrs)

List all employees who earn more than their supervisors

Supervisors < gyperssn (Employee)
SupsSals «+ Pssal=salary (Hsuperssn,sala'ry (Employee Nssn:superssn SUPeTViSOTS))

Result < aname,lname (Usalary>ssal (Employee NMsuperssn=superssn SupsSals))

List all employees who earn more than their department managers

DeptMgrs < Ilygrssn,dnumber (Department)

MgrSals «+ Pssal=salary (Hdnumber,sala'ry (Employee NMssn=mgrssn DeptMgrs))
Result < aname,lname (Usala,ry>ssal (Employee M ino=dnumber MgTSaIS))

List all employees with no dependents

AllEmps <+ I, (Employee)

EmpsWithDeps « pssn—essn (Iessn, (Dependent))
EmpsWithoutDeps < AllEmps — EmpsWithDeps
Result < II tpame iname (EmpsWithoutDeps X Employee)

Note: In some cases above, the join condition of natural joins has been explicitly in-
cluded for clarity (e.g. (Employee Mgyperssn=superssn SupsSals)). This can be useful when
the natural join attribute(s) are not immediately clear (e.g. (Employee X SupsSals)).



Also note: In many of the above examples when creating intermediate relations, an
alternate solution would include the projection of the minimal necessary attributes for
subsequent use. For example, for the query “List all projects that John Smith works on”:

JSmith «+ O fname="“John” Nlname=“Smith” (Employee)
Result < Ilppame (JSmith Mgg,—cssn, Works_On My, 0—pnumper Project)

is equivalent to:
JSmith «+ I, (Ufname:“John”/\lname:“Smith” (Employee))
Result < Ilppame (JSmith Mg,—cssn, Works_On My, o—pnumper Project)

The additional projections (e.g. Ils,) are not typically necessary unless subsequent joins
would involve an attribute name clash.



