Company Database Queries

Q1 Retrieve the names and address of all employees who work for the Research department. RESEARCH DEP T = σ_{DNAME=”Research”}(DEP ART MENT ) RESEARCH DEP T EMP S = (RESEARCH DEP T ▷◁_{DNUMBER=DNO} EMP LOY EE) RESULT = Π_{F NAME,LNAME,ADDRESS}(RESEARCH DEP T EMP S) Q2 For every project located in Stafford, list the project number, the controlling department number, and the department manager’s last name, address and birthdate. ST AF F ORD P ROJS = σ_{P LOCAT ION=”Stafford”}(P ROJECT ) CONT R DEP T = (ST AF F ORD P ROJS ▷◁_{DNUM=DNUMBER} DEP ART MENT ) P ROJ DEP T MGR = (CONT R DEP T ▷◁_{MGRSSN=SSN} EMP LOY EE) RESULT = Π_{P NUMBER,DNUM,LNAME,ADDRESS,BDAT E}(P ROJ DEP T MGR) Q3 Find the names of employees who work on ALL the projects controlled by department number 5. DEP T 5 P ROJS = Π_{P NUMBER}(σ_{DNUM=5}(P ROJECT ))(P NO) EMP P ROJ = Π_{ESSN,P NO}(W ORKS ON)(SSN, P NO) RESULT EMP SSNS = EMP P ROJ ÷ DEP T 5 P ROJS RESULT = Π_{LNAME,F NAME}(RESULT EMP SSNS ▷◁ EMP LOY EE)

Q4 Make a list of project numbers for projects that involve an employee whose last name is Smith, either as a worker or as a manager of the department that controls the project. SMIT HS = Π_{SSN} (σ_{LNAME=”Smith”}(EMP LOY EE))(ESSN) SMIT H W ORKER P ROJS = Π_{P NO}(W ORKS ON ▷◁ SMIT HS) MGRS = Π_{LNAME,DNUMBER}(EMP LOY EE ▷◁_{SSN=MGRSSN} DEP ART MENT ) SMIT H MGRS = σ_{LNAME=”Smith”}(MGRS) SMIT H MANAGED DEP T S = Π_{DNUMBER}(SMIT H MGRS)(DNUM) SMIT H MANAGED P ROJS = Π_{P NUMBER}(SMIT H MANAGED DEP T S ▷◁ P ROJECT )(P NO) RESULT = SMIT H W ORKER P ROJS ∪ SMIT H MGR P ROJS Q5 List the names of employees with two or more dependents. T EMP 1 = Π_{ESSN,DEP ENDENT NAME}(DEP ENDENT )(SSN1, DNAME1) T EMP 2 = Π_{ESSN,DEP ENDENT NAME}(DEP ENDENT )(SSN2, DNAME2) RESULT SSNS = Π_{SSN1}(T EMP 1 ▷◁_{SSN1=SSN2} and_{DNAME1<>DNAME2} T EMP 2) RESULT = Π_{LNAME,F NAME}(RESULT SSNS ▷◁ EMP LOY EE) Q6 Retrieve the names of employees who have no dependents. ALL EMP S = Π_{SSN} (EMP LOY EE) EMP W IT H DEP S = Π_{ESSN} (DEP ENDENT )(SSN) EMP W IT HOUT DEP S = ALL_E MP S − EMP S W IT H DEP S RESULT = Π_{LNAME,F NAME}(EMP S W IT HOUT DEP S ▷◁ EMP LOY EE)

Q7 List the names of managers who have at least one dependent. MGRS = Π_{MGRSSN} (DEP ART MENT )(SSN) EMP S W IT H DEP S = Π_{ESSN} (DEP ENDENT )(SSN) MGRS W IT H DEP S = MGRS ∩ EMP S W IT H DEP S RESULT = Π_{LNAME,F NAME}(MGRS W IT H DEP S ▷◁ EMP LOY EE)