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attribute [title], notkey, 
attribute [number], key, 
attribute [position], notkey, 
attribute [type], notkey, 

values [lecturer,research fellow,research assistant] 
attribute [name], key, 

[live in] 

entity 

entity 

[staff] cardinality [many] 
attribute [title], notkey, 
attribute [number], key, 
attribute [position], notkey, 
attribute [type], notkey, 

values [lecturer,research fellow,research assistant] 
attribute [name], key, 

[room] cardinality [many] 
attribute [building name], key, 
attribute [room number], key, 
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[course] 

entity 

entity 

[course] cardinality [many] 
attribute [level], notkey, 
attribute [course name], key, 
attribute [department], key, 
attribute [course tutor], notkey, 
attribute [name], key, 

[student] cardinality [many] 
attribute [supervisor], notkey, 
attribute [year], notkey, 
attribute [name], key, 
attribute [course], key, 
attribute [Dept.], key, 

[teaches] 

entity 

entity 

[use] 

entity 

entity 

[lecturer] cardinality [many] 
attribute [title], key, 
attribute [speciality], key, 
attribute [name], key, | 
attribute [department], key, 

[subject] cardinality [many] 
attribute [part of], key, values [course] 
attribute [lecturer], notkey, 
attribute [course], key, 
attribute [name], key, 

[student] cardinality [many] 
attribute [supervisor], notkey, 
attribute [year], notkey, 
attribute [name], key, 
attribute [course], key, 
attribute [Dept.], key, 

[equipment] cardinality [many] 
attribute [number], key, 
attribute [make], notkey, 
attribute [dept], key, 

[part of] 

entity [subject] cardinality [many] 
attribute [part of], key, values [course] 
attribute [lecturer], notkey, 
attribute [course], key, 
attribute [name], key, 

entity [course] cardinality [many] 
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attribute [level], notkey, 
attribute [course name], key, 
attribute: [department], key, 
attribute [course tutor], notkey, 
attribute [name], key, 

[repairs] 

entity 

entity 

[technician] cardinality [many] 
attribute [name], key, 
attribute [grade], notkey, 
attribute [dept], key, 

[equipment] cardinality [many] 
attribute [number], key, 
attribute [make], notkey, 
attribute [dept], key, 

[teaches] 

entity 

entity 

[runs] 

entity 

entity 

[lecturer] cardinality [many] 
attribute [title], key, . 
attribute [speciality], key, 
attribute [name], key, 
attribute [department], key, 

[student] cardinality [many] 
attribute [supervisor], notkey, 
attribute [year], notkey, 
attribute [name], key, 
attribute [course], key, 
attribute [Dept.], key, 

[department] cardinality [many] 
attribute [number], key, 
attribute [activity], notkey, 
attribute [head], key, 
attribute [name], key, 

[course] cardinality [many] 
attribute [level], notkey, 
attribute [course name], key, 
attribute [department], key, 
attribute [course tutor], notkey, 
attribute [name], key, 

[activity] 

entity [department] cardinality [many] 
attribute [number], key, 
attribute [activity], notkey, 
attribute [head], key, 
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[owns] 

entity 

entity 

attribute [name], key, 

[teaching] cardinality [many] 

[department] cardinality [many] 
attribute [number], key, 
attribute [activity], notkey, 
attribute [head], key, 
attribute [name], key, 

[equipment] cardinality [many] 
attribute [number], key, 
attribute [make], notkey, 
attribute [dept], key, 

[supervises] 

entity 

entity 

[lecturer] cardinality [many] 
attribute [title], key, 
attribute [speciality], key, 
attribute [name], key, 
attribute [department], key, 

[Ph.D] cardinality [many] 

[borrow] 

entity 

entity 

[students] cardinality [1] 
attribute [dept], key, 
attribute [student], key, 
attribute [course], key, 
attribute [tutor], key, 

[book] cardinality [many] 
attribute [author], key, 
attribute [student], key, 
attribute [lecturer], key, 
attribute [title], key, 
attribute [publisher], key, 

[recommends] 

entity 

entity 

[lecturer] cardinality. [many] 
attribute [title], key, 
attribute [speciality], key, 
attribute [name], key, 
attribute [department], key, 

[book] cardinality [many] 
attribute [author], key, 
attribute [student], key, 
attribute [lecturer], key, 
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attribute [title], key, 
attribute [publisher], key, 

[attends] 

entity 

entity 

[student] cardinality [many] 
attribute [supervisor], notkey, 
attribute [year], notkey, 
attrioute [name], key, 
attribute [course], key, 
attribute [Dept.], key, 

[conference] cardinality [many] 
attribute [date], key, 
attribute [name], key, 
attribute [duration], notkey, 
attribute [speciality], notkey, 
attribute [location], notkey, 
attribute [cost], notkey, 

[attends] 

entity 

entity 

[staff] cardinality [many] 
attribute [title], notkey, 
attribute [number], key, 
attribute [position], notkey, 
attribute [type], notkey, 

values [lecturer,research Tellow,research assistant] 
attribute [name], key, 

[conference] cardinality [many] 
attribute [date], key, 
attribute [name], key, 
attribute [duration], notkey, 
attribute [speciality], notkey, 
attribute [location], notkey, 
attribute [cost], notkey, 

[writes] 

entity 

entity 

[student] cardinality [many] 
attribute [supervisor], notkey, 
attribute [year], notkey, 
attribute [name], key, 
attribute [course], key, 
attribute [Dept.], key, 

[paper] cardinality [many] 
attribute [title], key, 
attribute [author], key, 

[writes] 
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entity [staff] cardinality [many] 
attribute [title], notkey, 
attribute [number], key, 
attribute [position], notkey, 
attribute [type], notkey, 

values [lecturer,research fellow,research assistant] 
attribute [name], key, 

entity [paper] cardinality [many] 
attribute [title], key, 
attribute [author], key, 

relationship [publishes] 
attribute [publisher name], key, 

entity [conference] cardinality [many] 
attribute [date], key, 
attribute [name], key, 
attribute [duration], notkey, 
attribute [speciality], notkey, 
attribute [location], notkey, 
attribute [cost], notkey, 

entity [paper] cardinality [many] 
attribute [title], key, 
attribute [author], key, 

relationship [prepares] 

entity [lecturer] cardinality [many] 
attribute [title], key, 
attribute [speciality], key, 
attribute [name], key, 
attribute [department], key, 

entity [exam] cardinality [many] 
attribute [subject], key, 
attribute [course], key, 
attribute [date], notkey, 

relationship [marks] 

entity [lecturer] cardinality [many] 
. attribute [title], key, 

attribute [speciality], key, 
attribute [name], key, 
attribute [department], key, 

entity [exam] cardinality [many] 
attribute [subject], key, 
attribute [course], key, 
attribute [date], notkey, 
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[marks] 

entity 

entity 

[external examiner] cardinality [1] 
attribute [name], key, 
attribute [address], key, 

[exam] cardinality [many] 
attribute [subject], key, 
attribute [course], key, 
attribute [date], notkey, 

[submits] 

entity 

entity 

attribute [date of submission], notkey, 

[student] cardinality [many] 
attribute [supervisor], notkey, 
attribute [year], notkey, 
attribute [name], key, 
attribute [course], key, 
attribute [Dept.], key, 

[thesis] cardinality [many] 
attribute [title], key, 
attribute [student name], key, 

[supervised by] 

entity 

entity 

[viva] 

entity 

entity 

[student] cardinality [3] 
attribute [supervisor], notkey, 
attribute [year], notkey, 
attribute [name], key, 
attribute [course], key, 
attribute [Dept.], key, 

[supervisor] cardinality [6] 
attribute [name], key, 
attribute [dept], key, 

[student] cardinality [4] 
attribute [supervisor], notkey, 
attribute [year], notkey, 
attribute [name], key, 
attribute [course], key, 
attribute [Dept.], key, 

[examiner] cardinality [many] 
attribute [name], key, 
attribute [university], notkey, 
attribute [department], notkey, 

[produces] 
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[examiner] cardinality [many] 
attribute [name], key, 
attribute [university], notkey, 
attribute [department], notkey, 

[report] cardinality [2] 
attribute [student name], notkey, 
attribute [thesis title], key, 
attribute [supervisor], key, 
attribute [result], noykey, values [pass,changes, fail] 

[computer] cardinality [many] 
attribute [use], notkey, values [research,teaching,general] 
attribute [name], key, 
attribute [department], key, 

[micro] cardinality [1] 
attribute [make], key, 
attribute [model number], key, 
attribute [date of purchase], notkey, 

[computer] cardinality [many] 
attribute [use], notkey, values [research,teaching,general] 
attribute [name], key, 
attribute [department], key, 

[mini] cardinality [1] 
attribute [make], key, 
attribute [model number], key, 
attribute [date of purchase], notkey, 

[computer] cardinality [many] 
attribute [use], notkey, values [research,teaching,general] 
attribute [name], key, 
attribute [department], key, 

[main frame] cardinality [1] 
attribute [make], key, 
attribute [model], notkey, 

[in charge of] 

entity 

entity 

[computer] cardinality [many] 
attribute [use], notkey, values [research,teaching,general] 
attribute [name], key, 
attribute [department], key, 

[computer officer] cardinality [many] 
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attribute [name], key, 
attribute [staff number], key, 
attribute [grade], notkey, 

[registered on] 
attribute [date of enrollment], notkey, 

entity [computer] cardinality [many] 
attribute [use], notkey, values [research,teaching,general] 
attribute [name], key, 
attribute [department], key, 

entity [student] cardinality [many] 
attribute [supervisor], notkey, 
attribute [year], notkey, 
attribute [name], key, 
attribute [course], key, 
attribute [Dept.], key, 

[location] 

entity [computer] cardinality [1] 
attribute [use], notkey, values [research,teaching,general] 
attribute [name], key, 
attribute [department], key, 

entity [room] cardinality [many] 
attribute [building name], key, 
attribute [room number], key, 

[sponsors] 

entity [sponsor] cardinality [many] 
attribute [name], key, 
attribute [person], notkey, 

entity [project] cardinality [many] 
attribute [start date], notkey, 
attribute [amount], notkey, 
attribute [date of submission], notkey, 
attribute [type], notkey, values [major,term] 
attribute [title], key, 
attribute [course], key, 

[gives] 

entity [sponsor] cardinality [many] 
attribute [name], key, 
attribute [person], notkey, 

entity [researcher] cardinality [many] 
attribute [type], notkey, values [student,staff] 
attribute [name], key, 
attribute [department], key, 
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attribute [amount], notkey, 

[sponsor] cardinality [many] 
attribute [name], key, 
attribute [person], notkey, 

[researcher] cardinality [many] 
attribute [type], notkey, values [student,staff] 
attribute [name], key, 
attribute [department], key, 

[works on] 

entity 

entity 

attribute [starting date], notkey, 

[project] cardinality [many] 
attribute [start date], notkey, 
attribute [amount], notkey, 
attribute [date of submission], notkey, 
attribute [type], notkey, values [major,term] 
attribute [title], key, 
attribute [course], key, 

[researcher] cardinality [2] 
attribute [type], notkey, values [student,staff] 
attribute [name], key, 
attribute [department], key, 

[assigned] 

entity 

entity 

[uses] 

entity 

entity 

[project] cardinality [many] 
attribute [start date], notkey, 
attribute [amount], notkey, 
attribute [date of submission], notkey, 
attribute [type], notkey, values [major,term] 
attribute [title], key, 
attribute [course], key, 

[machines] cardinality [many] 
attribute [owner], key, values [sponsor,staff,department] 
attribute [make], key, 
attribute [type], notkey, values [micro,mini,main frame] 
attribute [value], notkey, 

[researcher] cardinality [many] 
attribute [type], notkey, values [student,staff] 
attribute [name], key, 
attribute [department], key, 

[machines] cardinality [many] 
attribute [owner], key, values [sponsor,staff,department] 
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attribute [make], key, 
attribute [type], notkey, values [micro,mini,main frame] 
attribute [value], notkey, 

[advertises] 

attribute [advertising date], notkey, 

entity [staff] cardinality [1] 
attribute [title], notkey, 
attribute [number], key, 
attribute [position], notkey, 
attribute [type], notkey, 

values [lecturer,research fellow,research assistant] 
attribute [name], key, 

entity [advertisement] cardinality [many] 
attribute [authoriser], notkey, 
attribute [title], key, 
attribute [contents], notkey, 
attribute [place], notkey, 

values [journal,magazine,radio,television newspaper] 
attribute [cost], notkey, 

[fills in] 

entity [person] cardinality [1] 
attribute [name], key, 
attribute [address], notkey, 
attribute [sponsorship], notkey, 

values [private,government,industry, foreign] 

entity [form] cardinality [1] 
attribute [number], key, 
attribute [date], notkey, 
attribute [qualifications], notkey, 
attribute [college], notkey, 
attribute [course], notkey, 

[interviews] 
attribute [date of interview], notkey, 

entity [person] cardinality [1] 
attribute [name], key, 
attribute [address], notkey, 
attribute [sponsorship], notkey, 

values [private,government,industry, foreign] 

entity [admisions tutor] cardinality [1] 

[handles] 
attribute [receiving date], notkey, 

entity [form] cardinality [1] 
attribute [number], key, 
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attribute [date], notkey, 
attribute [qualifications], notkey, 
attribute [college], notkey, 
attribute [course], notkey, 

entity [admisions tutor] cardinality [many] 

[decision] 
” attribute [committee], notkey, 

attribute [committee members], notkey, 

entity [person] cardinality [1] 
attribute [name], key, 
attribute [address], notkey, 
attribute [sponsorship], notkey, 

values [private,government,industry,foreign] 

entity [accepted candidate] cardinality [1] 
attribute [university number], key, values [01-10,000] 
attribute [sponsor], notkey, 
attribute [dept.], notkey, 

[registered on] 
attribute [date of enrollment], notkey, 

entity [accepted candidate] cardinality [1] 
attribute [university number], key, values [01-10,000] 
attribute [sponsor], notkey, 
attribute [dept.], notkey, 

entity [course] cardinality [many] 
attribute [level], notkey, 
attribute [course name], key, 
attribute [department], key, 
attribute [course tutor], notkey, 
attribute [name], key, 

[produces] 

entity [technical report] cardinality [many] 
attribute [location], notkey, 
attribute [title], key, 
attribute [date of publication], notkey, 
attribute [author], key, 
attribute [number of copies], notkey, values [1-100] 
attribute [editor], key, 

entity [research student] cardinality [many] 
attribute [name], key, 

[produces] 

entity [technical report] cardinality [many] 
attribute [location], notkey, 
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attribute [title], key, 
attribute [date of publication], notkey, 
attribute [author], key, 
attribute [number of copies], notkey, values [1-100] 
attribute [editor], key, 

entity [staff] cardinality [many] 
attribute [title], notkey, 
attribute [number], key, 
attribute [position], notkey, 
attribute [type], notkey, 

values [lecturer,research fellow,research assistant] 
attribute [name], key, 

[types] 
attribute [date of typing], notkey, 

entity [secretary] cardinality [many] 
attribute [room], notkey, 
attribute [name], key, 

entity [document] cardinality [1] 
attribute [type], notkey, values [letter,report] 
attribute [owner], key, 

[owner] 

entity [department] cardinality [many] 
attribute [number], key, 
attribute [activity], notkey, 
attribute [head], key, 
attribute [name], key, 

entity [classroom] cardinality [1] 
attribute [building], notkey, 
attribute [room number], key, 
attribute [size], key, 

[given at] 

entity [classroom] cardinality [many] 
attribute [building], notkey, 
attribute [room number], key, 
attribute [size], key, 

entity [subjects] cardinality [many] 
attribute [title], key, 

[consists of] 

entity [course] cardinality [many] 
attribute [level], notkey, 
attribute [course name], key, 
attribute [department], key, 
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attribute [course tutor], notkey, 
attribute [name], key, 

entity [subjects] cardinality [1] 
attribute [title], key, 

[part of] 

entity [Lab.] cardinality [1] 
attribute [subject], key, 
attribute [duration], notkey, values [1,2,3] 

entity [subjects] cardinality [many] 
attribute [title], key, 

[taught by] 

entity [lecturer] cardinality [many] 
attribute [title], key, 
attribute [speciality], key, 
attribute [name], key, 
attribute [department], key, 

entity [subjects] cardinality [1] 
. attribute [title], key, 

[gives] 

entity [Lab.] cardinality [2] 
attribute [subject], key, 
attribute [duration], notkey, values [1,2,3] 

entity [demonstrator] cardinality [many] 
attribute [name], key, 
attribute [occupation], notkey, 

values [technician,research student,lecturer] 

[requirement of] 

entity [degree] cardinality [many] 
attribute [year], key, 
attribute [type], notkey, values [undergraduate,postgraduate] 
attribute [name], key, 
attribute [title], key, 
attribute [level], notkey, values [postgraduate,undergraduate] 

entity [project] cardinality [1] 
attribute [start date], notkey, 
attribute [amount], notkey, 
attribute [date of submission], notkey, 
attribute [type], notkey, values [major,term] 
attribute [title], key, 
attribute [course], key, 
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[carry out] 

entity 

entity 

[project] cardinality [6] 
attribute [start date], notkey, 
attribute [amount], notkey, 
attribute [date of submission], notkey, 
attribute [type], notkey, values [major,term] 
attribute [title], key, 
attribute [course], key, 

[student] cardinality [4] 
attribute [supervisor], notkey, 
attribute [year], notkey, 
attribute [name], key, 
attribute [course], key, 
attribute [Dept.], key, 

[examination] 

entity 

entity 

entity 

entity 

[project] cardinality [3] 
attribute [start date], notkey, 
attribute [amount], notkey, 
attribute [date of submission], notkey, 
attribute [type], notkey, values [major,term] 
attribute [title], key, 
attribute [course], key, 

[lecturer] cardinality [many] 
attribute [title], key, 
attribute [speciality], key, 
attribute [name], key, 
attribute [department], key, 

- [charge] 

[project] cardinality [2] 
attribute [start date], notkey, 
attribute [amount], notkey, 
attribute [date of submission], notkey, 
attribute [type], notkey, values [major,term] 
attribute [title], key, 
attribute [course], key, 

[lecturer] cardinality [many] 
attribute [title], key, 
attribute [speciality], key, 
attribute [name], key, 
attribute [department], key, 

[presents] 

entity [speaker] cardinality [many] ’ 
attribute [profession], notkey, values [academic, industrialist] 
attribute [type], notkey, values [internal,external] 
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attribute [name], key, 
attribute [organization], notkey, 

[seminar] cardinality [1] 
attribute [organizer], notkey, 
attribute [location], notkey, 
attribute [title], key, 
attribute [speciality], notkey, 
attribute [chairman], notkey, 
attribute [duration], notkey, 
attribute [date], notkey, 

[attends] 

entity 

entity 

[student] cardinality [1] 
attribute [supervisor], notkey, 
attribute [year], notkey, 
attribute [name], key, 
attribute [course], key, 
attribute [Dept.], key, 

[graduation] cardinality [many] 
attribute [date], key, 
attribute [place], key, 
attribute [time], notkey, 

[gains] » 

entity 

entity 

[student] cardinality [1] 
attribute [supervisor], notkey, 
attribute [year], notkey, 
attribute [name], key, 
attribute [course], key, 
attribute [Dept.], key, 

[degree] cardinality [many] 
attribute [year], key, 
attribute [type], notkey, values [undergraduate,postgraduate] 
attribute [name], key, 
attribute [title], key, 
attribute [level], notkey, values [postgraduate,undergraduate] 

[given at] 

entity 

entity 

[degree] cardinality [many] 
attribute [year], key, 
attribute [type], notkey, values [undergraduate,postgraduate] 
attribute [name], key, 
attribute [title], key, 
attribute [level], notkey, values [postgraduate,undergraduate] 

[graduation] cardinality [many] 
attribute [date], key, 
attribute [place], key, 
attribute [time], notkey, 
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Integrating view: 
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integrating 

integrating 

integrating 

integrating 

integrating 

integrating 
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integrating 

Integrating view: 
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integrating 

Integrating view: 
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integrating 
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integrating 
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Integrating view: 

integrating 

adminstration 
entity-relatioship: 

entity-relatioship: 

entity-relatioship: 

entity-relatioship: 

teaching 
entity-relatioship: 

entity-relatioship: 

entity-relatioship: 

entity-relatioship: 

entity-relatioship: 

entity-relatioship: 
entity-relatioship: 
entity-relatioship: 

entity-relatioship: 

entity-relatioship: 

library 

entity-relatioship: 
entity-relatioship: 

conference 
entity-relatioship: 

entity-relatioship: 

entity-relatioship: 

entity-relatioship: 

entity-relatioship: 

exams 
entity-relatioship: 

closely similar relationships 

View lecturer teaches subject 

integrating entity-relatioship: 

integrating entity-relatioship: 

integrating entity-relatioship: 

Integrating view: 

integrating 

integrating 

integrating 

integrating 

Integrating view: 

integrating 

integrating 

integrating 

integrating 
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research 
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entity-relatioship: 
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computers 

entity-relatioship: 

entity-relatioship: 

entity-relatioship: 

entity-relatioship: 

integrating entity-relatioship: 

integrating entity-relatioship: 

Integrating view: contract research 
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department, heads, head 

department, employs, secretaries 

department,work in,staff 

staff,live in,room 

course, course, student 
lecturer, teaches, subject 

student, use, equipment 

subject,part of,course 

technician, repairs, equipment 

lecturer, teaches, student 
department, runs, course 

department, activity, teaching 

department, owns, equipment 

lecturer, supervises,Ph.D 

students, borrow, book 

lecturer, recommends, book 

student, attends, conference 
staff,attends, conference 
student, writes, paper 

staff,writes,paper 

conference, publishes, paper 

lecturer, teaches, subject 

lecturer, prepares, exam 

lecturer,marks,exam 

external examiner,marks,exam 

student, submits, thesis 
student, supervised by, supervisor 

student, viva, examiner 

examiner, produces, report 

computer, type,micro 

computer, type,mini 

computer,type,main frame 

computer,in charge of,computer 

computer, registered on, student 

computer, location, room



integrating entity-relatioship: 

integrating entity-relatioship: 
integrating entity-relatioship: 

integrating entity-relatioship: 

integrating entity-relatioship: 
integrating entity-relatioship: 

Integrating view: publicity 

integrating entity-relatioship: 

Integrating view: admissions 

integrating entity-relatioship: 

integrating entity-relatioship: 

integrating entity-relatioship: 

integrating entity-relatioship: 

candidate 
integrating entity-relatioship: 

on, course 
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sponsor, sponsors, project 

sponsor, gives, researcher 

sponsor, pays, researcher 

project,works on,researcher 

project, assigned,machines 

researcher, uses,machines 

staff,advertises, advertisement 

person,fills in, form 

person, interviews,admisions tutor 

form,handles,admisions tutor 
person, decision, accepted 

accepted candidate, registered 

  

CONFLICT between view and schema entity att key status 

view name is : admissions 
entity name is : [course] 

attribute with conflict is: [department] 

schema entity has key status : key 

view entity has key status : notkey 

Please do one of the following : 
ili Enter a new key status 

ae Type q or query to get information from the views or schema 
: key. 

  

Integrating view: internal publications 

integrating entity-relatioship: 
report,produces, research student 

integrating entity-relatioship: 

Integrating view: secretarial 

integrating entity-relatioship: 

Integrating view: time table 

integrating entity-relatioship: 

integrating entity-relatioship: 

integrating entity-relatioship: 

integrating entity-relatioship: 
integrating entity-relatioship: 
integrating entity-relatioship: 

Integrating view: course projects 

integrating entity-relatioship: 

integrating entity-relatioship: 

integrating entity-relatioship: 
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technical report,produces, staff 

secretary, types, document 

department,owner,class room 

class room,given at,subjects 

course,consists of,subjects 

Lab.,part of,subjects 

lecturer,taught by,subjects 

Lab.,gives,demonstrator 

degree, requirement of, project 

project,carry out,student 

project, examination, lecturer
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CONFLICT between view and schema entity att key status 

view name is : 
entity name is : 

course projects 

[lecturer] 

attribute with conflict is: [name] 
schema entity has key status : key 

view entity has key status : notkey 

Please do one of the following : 

Os Enter a new key status 

2. Type q or query to get information from the views or schema 
|: key. 

  

integrating entity-relatioship: 

Integrating view: seminars 
integrating entity-relatioship: 

Integrating view: graduation 

integrating entity-relatioship: 

project, charge, lecturer 

speaker, presents, seminar 

student, attends, graduation 

  

CONFLICT between view and schema relationship ent cards 

view name is : graduation 

relationship name is : [attends] 

entity name is : [student] 
schema relationship has ent cards : [many] 

view relationship has ent cards : [1] 

Please do one of the following : 

1. Enter a new ent cards 
2. Type q or query to get information from the views or schema 

|: [many]. 

  

integrating entity-relatioship: 

integrating entity-relatioship: 

e
o
r
o
o
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student, gains, degree 

degree,given at,graduation 

identical entity-relationships were found 

near identical entity-relationships were found 

closely similar entity-relationships were found 

similar entity-relationships were found
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CROSS OBJECT TYPE CONFLICTS ANALYSIS 

  

The attribute activity which belonged to entity department 
existed as the relationship activity 5 
and the RELATIONSHIP activity involves the entity department 

SOLUTION: The ATTRIBUTE activity was removed from the ENTITY department by 
the view integrator 

  

  

ATTRIBUTE AS RELATIONSHIP CROSS OBJECT TYPE CONFLICT 

The attribute course of entity students 
exists as a relationship of the same name as the attribute 
AND the relationship course does not involve the entity 
students 

The solution to such a conflict cannot be taken by VI 
Therefore Please choose one of the following : 

1. Remove attribute from entity students 

2. Change attribute name 

3. Change relationship name 

4. Leave attribute and relationship names as they are 

ENTER your order by typing the appropriate number 

Ws 2. 

  

Enter the new attribute name: ‘course name'. 

  

ATTRIBUTE AS RELATIONSHIP CROSS OBJECT TYPE CONFLICT 

The attribute location of entity conference 

exists as a relationship of the same name 

AND the relationship location does not involve the entity 

conference 

The solution to such a conflict cannot be taken by VI 
Therefore Please choose one of the following : 

1. Remove attribute from entity conference 

2. Change attribute name 

3. Change relationship name 

4. Leave attribute and relationship names as they are 

ENTER your order by typing the appropriate number 

J: 4. 
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ATTRIBUTE AS RELATIONSHIP CROSS OBJECT TYPE CONFLICT 

The attribute course of entity subject 
exists as a relationship of the same name as the attribute 
AND the relationship concerned does not involve the entity 
subject of the attribute concerned 

The solution to such a conflict cannot be taken by VIM 
Therefore Please choose one of the following : 

1. Remove attribute from entity subject 

2. Change attribute name 
3. Change relationship name 

4. Leave attribute and relationship names as they are 
ENTER your order by typing the appropriate number 

be 2:. 

  

Enter the new attribute name: 'course name’. 

  

ATTRIBUTE AS RELATIONSHIP CROSS OBJECT TYPE CONFLICT 

The attribute course of entity exam 

exists as a relationship of the same name as the attribute 

AND the relationship concerned does not involve the entity 

exam of the attribute concerned 

The solution to such a conflict cannot be taken by VIM 
Therefore Please choose one of the following : 

1. Remove attribute from entity exam 

2. Change attribute name 

3. Change relationship name 

4. Leave attribute and relationship names as they are 

ENTER your order by typing the appropriate number 

ter ae 

  

Enter the new attribute name: ‘course name'. 
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ATTRIBUTE AS RELATIONSHIP CROSS OBJECT TYPE CONFLICT 

The attribute course of entity form 
exists as a relationship of the same name as the attribute 
AND the relationship concerned does not involve the entity 
form of the attribute concerned 

The solution to such a conflict cannot be taken by VIM 
Therefore Please choose one of the following : 

1. Remove attribute from entity form 

2. Change attribute name 

3. Change relationship name 

4. Leave attribute and relationship names as they are 
ENTER your order by typing the appropriate number 
Jizs 2), 

  

Enter the new attribute name: ‘course name'. 

  

ATTRIBUTE AS RELATIONSHIP CROSS OBJECT TYPE CONFLICT 

The attribute location of entity technical report 
exists as a relationship of the same name as the attribute 

AND the relationship concerned does not involve the entity 

technical report of the attribute concerned 

The solution to such a conflict cannot be taken by VI 

Therefore Please choose one of the following : 

1. Remove attribute from entity technical report 

2. Change attribute name 
3. Change relationship name 

4. Leave attribute and relationship names as they are 

ENTER your order by typing the appropriate number 

[isa 

  

oh
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ATTRIBUTE AS RELATIONSHIP CROSS OBJECT TYPE CONFLICT 

The attribute owner of entity document 

exists as a relationship of the same name as the attribute 
AND the relationship concerned does not involve the entity 
document of the attribute concerned 

The solution to such a conflict cannot be taken by VI 

Therefore Please choose one of the following : 

1. Remove attribute from entity document. 

2. Change attribute name 

3. Change relationship name 

4. Leave attribute and relationship names as they are 

ENTER your order by typing the appropriate number 

[2 2. 

  

Enter the new attribute name: writer. 

  

ATTRIBUTE AS RELATIONSHIP CROSS OBJECT TYPE CONFLICT 

The attribute course of entity project 

exists as a relationship of the same name as the attribute 

AND the relationship concerned does not involve the entity 

project of the attribute concerned 

The solution to such a conflict cannot be taken by VI 
Therefore Please choose one of following : 

1. Remove attribute from entity project 

2. Change attribute name 

3. Change relationship name 

4. Leave attribute and relationship names as they are 

ENTER your order by typing the appropriate number 

[er 2: 

  

Enter the new attribute name: 'course name’. 
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ATTRIBUTE AS RELATIONSHIP CROSS OBJECT TYPE CONFLICT 

The attribute location of entity seminar 
exists as a relationship of the same name as the attribute 
AND the relationship concerned does not involve the entity 
seminar of the attribute concerned 

The solution to such a conflict cannot be taken by VI 
Therefore Please choose one of following : 

1. Remove attribute from entity seminar 
2. Change attribute name 

3. Change relationship name 

4. Leave attribute and relationship names as they are 
ENTER your order by typing the appropriate number 
(sar2ie 

  

Enter the new attribute name: place. 

  

ATTRIBUTE VALUE AS ENTITY_RELATIONSHIP 

The attribute: part of of entity: subject 

has a valle: course 
and exists an an entity relationship 

The. value: course was removed from attribute: part of 
Because the attribute part of has no other values, 

it was removed from entity subject 

  

  

ENTITY AS ATTRIBUTE CROSS OBJECT TYPE CONFLICT 

The attribute department of entity course 

exists as the entity department 

BUT:The entity course of attribute department 

is connected to entity department 

by relationship(s): 

CHOOSE any of the following: 

1. DELETE the attribute department 

2. CHANGE the name of the attribute department 

3. CHANGE the name of the entity department 

4. CHANGE the name of the entity course 

5. Accept the situation 

6. CREATE a relationship between course and department 

  

YOU HAVE MADE THE WRONG CHOICE PLEASE TRY AGAIN 
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ENTITY ATTRIBUTE CROSS TYPE CONFLICT 

The attribute department of entity course 

exists as the entity department 

BUT:The entity course of attribute department 

is connected to entity department 

by relationship(s): 

CHOOSE any of the following: 

1. DELETE the attribute department 

2. CHANGE the name of the attribute department 

3. CHANGE the name of the entity department 

4. CHANGE the name of the entity course 

5. Accept the situation 

6. CREATE a relationship between course and department 

[2 5. 

  

  

ENTITY ATTRIBUTE CROSS TYPE DEFINITION 

The attribute course of entity student 

exists as the entity course 

BUT:The entity student of attribute course 

is NOT connected to entity course 

by ANY relationship(s): 

CHOOSE any of the following: 

1. DELETE the attribute course 
2. CHANGE the name of the attribute course 
3. CHANGE the name of the entity course 

4. CHANGE the name of the entity student 

5. Accept the situation 

6. CREATE a relationship between student and course 

|2 26 

  

The name of the attribute you wish to change is course 

of entity student 

Enter the new attribute name to replace the old name: ‘course name'. 
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ENTITY ATTRIBUTE CROSS TYPE DEFINITION 

The attribute lecturer of entity subject 
exists as the entity lecturer 

BUT:The entity subject of attribute lecturer 
is NOT connected to entity lecturer 
by ANY relationship (s) : 

CHOOSE any of the following: 

1. DELETE the attribute lecturer 
CHANGE the name of the attribute lecturer 
CHANGE the name of the entity lecturer 

CHANGE the name of the entity subject 

Accept the situation 

CREATE a relationship between subject and lecturer A
U
R
W
n
 

  

  

ENTITY ATTRIBUTE CROSS TYPE DEFINITION 

The attribute head of entity department 

exists as the entity head 

BUT:The entity department of attribute head 

is connected to entity head 

by relationship(s) : 

CHOOSE any of the following: 

1. DELETE the attribute head 

2. CHANGE the name of the attribute head 
3. CHANGE the name of the entity head 

4. CHANGE the name of the entity department. 

5. Accept the situation 7 
6. CREATE a relationship between department and head 

aed. 
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ENTITY ATTRIBUTE CROSS TYPE DEFINITION 2 

The attribute supervisor of entity student 
exists as the entity supervisor 

BUT:The entity student of attribute supervisor 
is connected to entity supervisor 
by relationship(s): 

CHOOSE any of the following: 

1. DELETE the attribute supervisor 

2. CHANGE the name of the attribute supervisor 

3. CHANGE the name of the entity supervisor 

4. CHANGE the name of the entity student 

5. Accept the situation 

6. CREATE a relationship between student and supervisor 

  

The name of the attribute you wish to change is supervisor 

of entity student 

Enter the new attribute name to replace the old name: ‘supervisor name'. 

  

ENTITY RELATIONSHIP CROSS TYPE DEFINITION 

The entity course exists as the relationship course 
The entity course is involved in relationship course 

This could mean any of three things 

Te The entity is wrongly named 
es The relationship is wrongly named 

CHOOSE any of the following: 

1. CHANGE the name of the entity course 

2. CHANGE the name of the relationship course 

3. Accept the situation 

  

Enter the new relationship name to replace the old name: courses. 
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Wpa=1 = Wpa=0 
Wpk-0  Wpk=1 
Wpr=0 = Wpr=0 

Entity 1 Entity 2 SLF2 SLFS 

department head M:0.33 H:0.24 
department secretaries M:0.25 M:0.19 
department staff H:0.669 H:0.31 
department Toom L:0.0 L:0.0 
department course M:0.2 M:0.14 
department student L:0.0 M:0.1 
department lecturer M:0.17 M:0.14 
department subject M:0.2 M:0.16 
department equipment M:0.25 M:0.19 
department technician M:0.25 M:0.16 
department students L:0.0 L:0.0 
department book L:0.0 L:0.0 
department conference M:0.33 M:0.12 
department paper L:0.0 L:0.0 
department exam L:0.0 L:0.0 
department external examiner M:0.25 H:0.2 
department thesis L:0.0 L:0.0 
department supervisor M:0.25 H:0.2 
department examiner M:0.33 M:0.17 
department Teport L:0.0 L:0.0 
department computer M:0.25 M:0.16 
department micro L:0.0 L:0.0 
department mini L:0.0 L:0.0 
department main frame L:0.0 L:0.0 
department computer officer M:0.25 M:0.16 
department sponsor M:0.33 H:0.21 
department project L:0.0 L:0.0 
department Tesearcher M:0.25 M:0.16 
department machines L:0.0 L:0.0 
department advertisement L:0.0 L:0.0 
department person M:0.33 M:0.17 
department form M:0.33 M:0.13 
department accepted candidate L:0.0 L:0.0 
department technical report L:0.0 L:0.0 
department Tesearch student M:0.33 H:0.26 
department secretary M:0.33 H:0.21 
department document L:0.0 L:0.0 
department class room. L:0.0 L:0.03 
department subjects L:0.0 L:0.0 
department Lab. L:0.0 L:0.0 
department demonstrator M:0.33 H:0.21 
department degree M:0.2 M:0.12 
department speaker M:0.33 M:0.15 
department seminar L:0.0 L:0.0 
department graduation L:0.0 L:0.0 
head department M:0.33 H:0.24 
head secretaries H:0.5 H:0.22 
head staff H:0.5 M:0.17 

head room L:0.0 L:0.0 
head course M:0.33 M:0.15 
head student L:0.0 M:0.12 
head Jecturer M:0.25 M:0.16 
head subject M:0.33 H:0.21 
head equipment L:0.0 L:0.0  L:0.0 
head technician H:0.5 H:0.22) M:0.1    



secretaries 
secretaries 
secretaries 
secretaries 
secretaries 
secretaries 
secretaries 
secretaries 
secretaries 
secretaries 
secretaries 
secretaries 
secretaries 
secretaries 
secretaries 
secretaries 
secretaries 
secretaries 
secretaries 
secretaries 
secretaries 
secretaries 
secretaries 
secretaries 
secretaries 
secretaries 
secretaries 

students 
book 
conference 

Paper 
exam 
external examiner 
thesis 
supervisor 
examiner 
report 
computer 
micro 
mini 
main frame 
computer officer 
sponsor 
project 

machines 
advertisement 
person 
form 
accepted candidate 
technical report 
research student 
secretary 
document 
class room 
subjects 
Lab. 
demonstrator 
degree 
speaker 
seminar 
graduation 
department 
head 
staff 
room 
course 
student 
lecturer 
subject 
equipment 
technician 
students 
book 
conference 

paper 
exam 
external examiner 
thesis 
supervisor 
examiner 

Teport 
computer 
micro 
mini 
main frame 
computer officer 
sponsor 
project 
researcher 

L:0.0 
L:0.0 
M:0.14 
L:0.0 
L:0.0 
H:0.33 
L:0.0 
H:0.33 
H:0.25 
L:0.0 
H:0.25 
L:0.0 
L:0.0 
L:0.0 
H:0.25 
H:0.33 
L:0.0 
H:0.25 
L:0.0 
L:0.0 
H:0.25 
L:0.0 
L:0.0 
L:0.0 
H:0.5 
H:0.33 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
H:0.33 
M:0.17 
M:0.2 
L:0.0 
L:0.0 
M:0.2 
H:0.25 
M:0.14 
L:0.0 
M:0.14 
M:0.14 
M:0.17 
M:0.2 
L:0.0 
M:0.2 
L:0.0 
L:0.0 
M:0.13 
L:0.0 
L:0.0 
H:0.25 
L:0.0 
H:0.25 
M:0.2 
L:0.0 
M:0.2 
L:0.0 
L:0.0 
L:0.0 
H:0.5 
H:0.25 

L:0.0 
M:0.2 
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L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
M:0.14 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0   
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machines 
advertisement 
person 
form 
accepted candidate 
technical report 
research student 
secretary 
document 
class room 
subjects 
Lab. 
demonstrator 

degree 
speaker 
seminar 
graduation 
department 
head 

secretaries 
room 
course 
student 
lecturer 
subject 
equipment 
technician 
students 
book 
conference 
paper 
exam 
external examiner 
thesis 
supervisor 
examiner 
report 
computer 
micro 
mini 
main frame 
computer officer 
sponsor 
project 
researcher 
machines 
advertisement 
person 
form 
accepted candidate 
technical report 
research student 
secretary 
document 
class room 
subjects 
Lab. 
demonstrator 

degree 
speaker 
seminar 
graduation 
department   
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L:0.0 
L:0.0 
H:0.5 
L:0.0 
L:0.0 
L:0.0 
H:0.5 
H:0.5 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
H:0.5 
M:0.25 
H:0.5 
L:0.0 

L:0.0 
H:0.669 
H:0.5 
M:0.33 
L:0.0 
M:0.25 
L:0.0 
M:0.2 
M:0.25 
M:0.33 
M:0.33 
L:0.0 
L:0.0 
H:0.5 
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L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
1:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
M:0.2 
M:0.2 
L:0.0 
M:0.17 
L:0.0 
L:0.0 
M:0.2 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
M:0.17 

L:0.0 
L:0.0 
H:0.33 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 

L:0.0 
L:0.0 
L:0.0 

L:0.0 
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L:0.0 
L:0.0 
L:0.0 
M:0.14 
L:0.0 
L:0.059 
L:0.0 
H:0.22 
L:0.04 
L:0.0 
L:0.0 
L:0.0 
M:0.16 
L:0.0 
H:0.4 
L:0.0 
L:0.0 
H:0.4 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
M:0.17 
L:0.0 
L:0.0 
H:0.24 
L:0.0 
L:0.0 
L:0.0 
M:0.15 
L:0.0 
L:0.0 
L:0.0 
L:0.04 
L:0.04 
L:0.0 
H:0.21 
L:0.0 
H:0.2 
L:0.04 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.03 
L:0.0 
L:0.0 
L:0.069 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
M:0.1 
L:0.0 
H:0.22 
L:0.0 
L:0.0   

L:0.0 
L:0.0 
L:0.0 
L:0.04 
L:0.0 
H:0.2 
L:0.0 
H:0.14 
H:0.14 
L:0.0 
L:0.0 
L:0.0 
M:0.059 
L:0.0 
H:0.15 
L:0.0 
L:0.0 
H:0.15 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
M:0.079 
L:0.0 
L:0.0 
H:0.14 

L:0.0 
L:0.0 
L:0.0 
M:0.069 
L:0.0 
L:0.0
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Lab. supervisor L:0.0 L:0.0 L:0.0 L:0.0 —_L:0.0 
Lab. examiner L:0.0 L:0.0 L:0.0 L:0.0  L:0.0 
Lab. report L:0.0 L:0.0 L:0.0 £:0.0  1:0:0 
Lab. computer L:0.0 L:0.0 L:0.0 L:0.0 —_L:0.0 
Lab. micro L:0.0 L:0.0 L:0.0 L:0.0  L:0.0 
Lab. mini L:0.0 L:0.0 L:0.0 L:0.0  L:0.0 
Lab. main frame L:0.0 L:0.0 L:0.0 L:0.0  L:0.0 
Lab. computer officer L:0.0 L:0.0  ~—-L:0.0 L:0.0  L:0.0 
Lab. sponsor L:0.0 M:0.25 H:0.13  L:0.05 H:0.17 
Lab. project L:0.0 L:0.0 L:0.0 L:00 L:0.0 
Lab. L:0.0 M:0.2 M:0.1 L:0.04 H:0.14 
Lab. machines L:0.0 L:0.0 L:0.0 L:0.0 L:0.0 
Lab. advertisement L:0.0 L:0.0 L:0.0 L:0.0  L:0.0 
Lab. person L:0.0 L:0.0 L:0.0 L:0.0  L:0.0 
Lab. form L:0.0 L:0.0 10.0 L:0.0  L:0.0 
Lab. accepted candidate L:0.0 L:0.0 L:0.0 L:0.0 = L:0.0 
Lab. technical report L:0.0 L:0.0 L:0.0 L:0.0  L:0.0 
Lab. research student L:0.0 L:0.0  —_L:0.0 L:0.0  L:0.0 
Lab. secretary L:0.0 L:0.0 L:0.0 L:0.0 L:0.0 
Lab. document L:0.0 L:0.0 L:0.0 L:0.0  L:0.0 
Lab. class room L:0.0 L:0.0  —L:0.0 L:0.0  L:0.0 
Lab. subjects L:0.0 M:0.2 M:0.1 L:0.04 H:0.14 
Lab. demonstrator L:0.0 H:0.5 4H:0.25 M:0.1 4H:0.35 
Lab. L:0.0 L:0.0 1:0.0 L:0.0 —L:0.0 
Lab. speaker L:0.0 L:0.0 L:0.0 L:0.0 —_L:0.0 
Lab. seminar L:0.0 L:0.0 M:0.059 M:0.09 L:0.03 
Lab. graduation L:0.0 L:0.0 —_L:0.0 L:0.0 —_L:0.0 
demonstrator department M:0.33 H:0.13 H:0.21 M:0,079 
demonstrator head H:1.0 H:0.16 H:0.33 
demonstrator secretaries H:0.5 H:0.13 H:0.22 
demonstrator staff H:0.5 
demonstrator room L:0.0 
demonstrator course M:0.33 
demonstrator student L:0.0 
demonstrator lecturer M:0.25 
demonstrator subject M:0.33 
demonstrator equipment L:0.0 
demonstrator technician H:0.5 
demonstrator students L:0.0 
demonstrator book L:0.0 
demonstrator conference H:1.0 
demonstrator paper L:0.0 
demonstrator exam L:0.0 
demonstrator external examiner H:0.5 
demonstrator thesis L:0.0 
demonstrator supervisor H:0.5 
demonstrator examiner H:1.0 
demonstrator report L:0.0 
demonstrator computer H:0.5 
demonstrator micro L:0.0 
demonstrator mini L:0.0 
demonstrator main frame L:0.0 
demonstrator computer officer H:0.5 
demonstrator sponsor H:1.0 
demonstrator project L:0.0 
demonstrator researcher H:0.5 
demonstrator machines L:0.0 
demonstrator advertisement L:0.0 
demonstrator person H:1.0 
demonstrator form L:0.0 
demonstrator accepted candidate L:0.0 
demonstrator technical report L:0.0 
demonstrator research student H:1.0    
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demonstrator H:1.0 L:0.0 H:0.33  H:0.17 
demonstrator document L:0.0 L:0.0 L:0.0 1L:0.0 
demonstrator class room L:0.0 L:0.0 "L:0.0  L:0.0 
demonstrator subjects L:0.0 L:0.0 L:0.0 1:0.0 
demonstrator Lab. L:0.0 H:0.5 M:0.1  -H:0.35 
demonstrator degree M:0.33 ~—-L:0.0 M:0.15 M:0.069 
demonstrator speaker H:1.0 L:0.0 H:0.24 H:0.14 
demonstrator seminar L:0.0 L:0.0 L:0.0 L:0.0 
demonstrator graduation L:0.0 L:0.0 20. L:0.0 
degree department M:0.2—-L:0.0 M:0.069 M:0.12 
degree head M:0.33 L:0.0 M:0.079 M:0.15 
degree secretaries M:0.25 M:0.12 
degree staff M:0.25 H:0.33 
degree room L:0.0 L:0.0 
degree course M:0.2 M:0.19 
degree student L:0.0 M:0.19 
degree lecturer M:0.4 H:0.24 
degree subject M:0.2 M:0.12 
degree equipment L:0,0 L:0.0 
degree technician M:0.25 M:0.12 
degree students L:0.0 L:0.0 
degree book M:0.14 M:0.09 
degree conference M:0.33 M:0.1 
degree paper M:0.25 M:0.14 
degree exam L:0.0 L:0.0 
degree external examiner M:0.25 M:0.14 
degree thesis M:0.25 M:0.14 
degree supervisor M:0.25 M:0.14 
degree examiner M:0.33 M:0.13 
degree report L:0.0 L:0.0 
degree computer M:0.25 M:0.12 
degree micro L:0.0 L:0.0 
degree mini L:0.0 L:0.0 
degree main frame L:0.0 L:0.0 
degree computer officer M:0.25 M:0.12 
degree sponsor M:0.33 M:0.15 
degree project M:0.25 H:0.2 
degree M:0.25 H:0.26 
degree machines L:0.0 M:0.09 
degree advertisement M2:0.33 M:0.11 
degree person M:0.33 M:0.13 
degree form L:0.0 L:0.0 
degree accepted candidate L:0.0 L:0.0 
degree technical report M:0.2 M:0.09 
degree research student M:0.33 M:0.17 
degree secretary M:0.33 M:0.15 
degree document L:0.0 M:0.12 
degree class room L:0.0 L:0.05 
degree subjects M:0.33 H:0.21 
degree Lab. L:0.0 L:0.0 
degree demonstrator M:0.33 M:0.15 
degree speaker M:0.33 H:0.24 
degree seminar M:0.33 i M:0.1 
degree graduation L:0.0 :0.. L:0.05 
speaker department _ M:0.33 20. M:0.15 
speaker head H:1.0 :0.0 M:0.1 H:0.24 
speaker secretaries H:0.5 0 M:0.079 M:0.17 
speaker staff H:0.5 0 H:0.14 ~—-H:0.25 
speaker room L:0.0 0 L:0.0 L:0.0 
speaker course M:0.33 0 M:0.059  M:0.12 

speaker student L:0.0 0 M:0.059 M:0.09 
speaker lecturer M:0.25 0 M:0.069 M:0.12 

speaker subject M:0.33 L:0.0 M:0.079  M:0.15   
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speaker equipment L:0.0 L:0.0 —_L:0.0 
speaker technician H:0.5 M:0.17 M:0.079 
speaker students L:0.0 L:0.0 —_L:0.0 

speaker book L:0.0 L:0.0 1:0.0 
speaker conference H:1.0 M:0.18 M:0.12 
speaker paper L:0.0 L:0.0  L:0.0 
speaker exam L:0.0 L:0.0 —L:0.0 
speaker external examiner H:0.5 M:0.089 

speaker thesis L:0.0 L:0.0 
speaker supervisor H:0.5 M:0.089 
speaker examiner H:1.0 H:0.13 

speaker report L:0.0 L:0.0 
speaker computer H:0.5 M:0.079 
speaker micro L:0.0 L:0.0 
speaker mini L:0.0 L:0.0 
speaker main frame L:0.0 L:0.0 
speaker computer officer H:0.5 M:0.079 

speaker sponsor H:1.0 H:0.14 
speaker project L:0.0 L:0.02 
speaker Tesearcher H:0.5 H:0.13 

speaker machines L:0.0 L:0.03 
speaker advertisement L:0.0 L:0.0 
speaker person H:1.0 H:0.13 
speaker form L:0.0 L:0.0 

speaker accepted candidate L:0.0 L:0.0 
speaker technical report L:0.0 L:0.0 
speaker research student H:1.0 H:0.15 
speaker secretary H:1.0 H:0.14 
speaker document L:0.0 L:0.04 
speaker class room L:0.0 L:0.0 
speaker subjects L:0.0 L:0.0 
speaker Lab. L:0.0 
speaker demonstrator H:1.0 
speaker degree M:0.33 
speaker seminar L:0.0 
speaker graduation L:0.0 
seminar department L:0.0 

seminar head L:0.0 
seminar secretaries L:0.0 
seminar staff L:0.0 

seminar room L:0.0 
seminar course L:0.0 

seminar student * L:0.0 
seminar lecturer M:0.25 
seminar subject L:0.0 
seminar equipment L:0.0 
seminar technician L:0.0 
seminar students L:0.0 
seminar book M:0.2 
seminar conference L:0.0 
seminar paper H:0.5 
seminar exam L:0.0 
seminar external examiner L:0.0 

seminar thesis H:0.5 
seminar supervisor L:0.0 
seminar examiner L:0.0 
seminar report L:0.0 
seminar computer L:0.0 
seminar micro L:0.0 
seminar mini L:0.0 
seminar main frame L:0.0 
seminar computer officer L:0.0 
seminar sponsor L:0.0    
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graduation 
graduation 
graduation 
graduation 
graduation 
graduation 
graduation 
graduation 
graduation 
graduation 
graduation 
graduation 
graduation 
graduation 
graduation 
graduation 
graduation 
graduation 
graduation 
graduation 
graduation 
graduation 
graduation 

project 

machines 
advertisement 
person 
form 
accepted candidate 
technical report 
research student 
secretary 
document 
class room 
subjects 
Lab. 
demonstrator 

degree 
speaker 
graduation 
department 
head 

secretaries 
staff 
room 

course 
student 
lecturer 
subject 
equipment 
technician 
students 
book 
conference 

Paper 
exam 
external examiner 
thesis 
supervisor 
examiner 
report 
computer 
micro 
mini 
main frame 
computer officer 
sponsor 
Project 
researcher 
machines 
advertisement 
person 
form 
accepted candidate 
technical report 
research student 
secretary 
document 
class room 
subjects 
Lab. 
demonstrator 
degree 
speaker 
seminar 

  

H:0.5 
L:0.0 
L:0.0 
H:1.0 
L:0.0 
L:0.0 
L:0.0 
M:0.33 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
H:1.0 
L:0.0 
L:0.0 
M:0.33 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 

L:0.0 :0.0 
L:0.0 —L:0.0 
L:0.0 —L:0.0 
L:0.0 L:0.0 
L:0.0 —_L:0.0 
L:0.0  L:0.0 
L:0.0 —L:0.0 
L:0.0 L:0.0 
L:0.0 0.0 
L:0.0 0.0 
L:0.0 0.0 
L:0.0 0.0 
L:0.0 L:0.0 
M:0.14 — L:0.0 
L:0.0 L:0.0 
M:0.14 L:0.0 
L:0.0 1:0.0 
L:0.0 L:0.0 
L:0.0 L:0.0 
L:0.0  L:0.0 
L:0.0 —_L:0.0 
L:0.0 L:0.0 
L:0.0 L:0.0 
L:0.0 0.0 
L:0.0 L:0.0 
L:0.0 L:0.0 
L:0.0 L:0.0 
H:0.25 0.0 
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L:0.04 
L:0.0 
L:0.0 
M:0.1 
L:0.0 
L:0.04 
L:0.0 
L:0.04 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
M:0.069 
M:0.059 
L:0.0 
L:0.04 
H:0.5 
H:0.13 
L:0.0 
L:0.0 
L:0.0 
M:0.069 
L:0.0 
L:0.0 
L:0.04 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
H:0.23 
L:0.0 
M:0.1 
1:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
M:0.069 
L:0.0 
M:0.069 
L:0.0 
L:0.0 
L:0.0 
L:0.0° 
L:0.0 
H:0.16 
M:0.1 
L:0.0 
L:0.0 
H:0.13 
L:0.0 
H:0.13 
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M:0.11 
L:0.0 
L:0.0 
H:0.24 
L:0.0 
L:0.059 
L:0.0 
M:0.09 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
H:0.2 
M:0.09 
L:0.0 

M:0.1 
H:0.2 
M:0.17 
L:0.0 
L:0.0 
L:0.0 
L:0.03 
L:0.0 
L:0.0 
L:0.02 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
M:0.16 
L:0.0 
M:0.14 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
M:0.1 
L:0.0 
M:0.1 

» L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.069 
L:0.04 
L:0.0 
L:0.0 
L:0.05 
L:0.0 
M:0.17 

M:0.069 
L:0.0 
L:0.0 
H:0.14 
L:0.0 
L:0.02 
L:0.0 
M:0.05 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
H:0.13 
L:0.03 
L:0.0 
M:0.05 
H:0.7 
M:0.05 
L:0.0 
L:0.0 
L:0.0 
M:0.1 
L:0.0 
L:0.0 
M:0.059 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
H:0.26 
L:0.0 
L;0.04 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.03 
L:0.0 
L:0,03 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
H:0.23 
H:0.14 
L:0.0 
L:0.0 
H:0.17 
L:0.0 
M:0.05
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Wpa=0 Wpa=.7 Wpa=.2 
Wpk=0 Wpk=.1 Wpk=.1 
Wpr=1 Wpr=.2. Wpr=.7 

Entity 1 Entity 2 SLF3 SLFS SLF6 

department head M:0.14 M:0.23 -M:0.17 
department secretaries M:0.14 M:0.19 M:0.16 
department staff M:0.079 H:0.27.  M:0.13 
department room L:0.0 L:0.0 0.0 
department course M:0.089 M:0.13 M:0.11 
department student L:0.0 L:0.0 L:0.0 
department lecturer L:0.0 L:0.0 L:0.0 
department subject L:0.0 L:0.0 L:0.0 
department equipment M:0.11 M:0.18 M:0.13 
department technician L:0.0 L:0.0 L:0.0 
department students L:0.0 L:0.0 L:0.0 
department book L:0.0 L:0.0 L:0.0 
department conference L:0.0 L;0.0 L:0.0 
department paper L:0.0 L:0.0 L:0.0 
department exam L:0.0 L:0.0 L:0.0 
department external examiner L:0.0 L:0.0 L:0.0 
department thesis L:0.0 20. L:0.0 —_L:0.0 
department supervisor L:0.0 L:0.0 L:0.0 L:0.0 
department examiner L:0.0 L:0.0 L:0.0 L:0.0 

report 120/07 31::0:0) ~ 1:0.0'8 E:0:0 
department computer L:0.0 L:0.0 L:0.0 L:0.0 
department micro L:0.0 1:00 L:00 L:0.0 
department mini L:0.0 L:0.0 L:0.0 L:0.0 
department main frame L:0.0 L:0.0 L:0.0 L:0.0 
department computer officer L:0.0 L:0.0 L:0.0 L:0.0 
department sponsor L:0.0 L:0.0 L:0.0 L:0.0 
department project L:0.0 L:0.0 L:0.0 L:0.0 
department researcher L:0.0 L:0.0 L:0.0 L:0.0 
department machines L;0.0 L:0.0 L:0.0 L:0.0 
department advertisement L:0.0 L:0.0 L:0.0 L:0.0 
department person L:0.0 1:00 1L:0.0 L:0.0 
department form L:0.0 1:00 L:0.0 L:0.0 
department accepted candidate L:0.0 L:0.0 L:0.0 0.0 
department technical report L:0.0 L:0.0 L:0.0  ~—L:0.0 
department research student 

secretary 
department document 
department 

L:0.0 L:00 L:0.0 1:0.0 
L:0.0 1:00 L:0.0 1:00 
L:0.0 L:0.0 L:0.0 L:0.0 
M:0.13 L:0.0 L:0.0 L:0.0 
L:0.0 L:0.0 L:0.0 L:0.0 
L:0.0 L:0.0 L:0.0 L:0.0 
L:0.0 L:0.0 L:0.0 1:00 
L:0.0 L:0.0 L:0.0 L:0.0 
1:0.0 L:0.0 L:0.0 1:00 

class room 
department subjects 
department Lab. 

department demonstrator 
department degree 
department Speaker   department seminar 1:00 0.0)" 0.0, (1:00 
department graduation L:0.0 1:00 1:00 1:00 
head department M:0.14 M:0.19 M:0.23 M:0.17 
head secretaries L:0.0 L:00 1:00 1:00 
head staff L:0.0 L:0.0 1:00 1:00 
head room 130.0 1:00 L:00 L:0.0 
head course L:0.0 L:0.0 L:0.0 L:0.0 
head student L:0.0 L:0.0 L:0.0 L:0.0 
head lecturer L:0.0  —_L:0.0 L:0.0 L:0.0 
head subject L:0.0 L:0.0 L:0.0 L:0.0 
head equipment L:0.0 L:0.0 L:0.0 L:0.0 
head technician L:0.0 L:0.0 L:0.0 L:0.0 
head students L:0.0 L:0.0 L:0.0 L:0.0 
head book L:0.0 = _L:0.0 L:0.0  L:0.0



conference 

Paper 
exam 

external examiner 
thesis 
supervisor 
examiner 

Teport 
computer 
micro 
mini 
main frame 
computer officer 
sponsor 
project 
researcher 
machines 
advertisement 
person 
form 
accepted candidate 
technical report 
Tesearch student 
secretary 
document 
class room. 
subjects 
Lab. 
demonstrator 

degree 
speaker 
seminar 
graduation 
department 
head 
staff 
room 
course 
student 
lecturer 
subject 
equipment 
technician 
students 
book 
conference 

Paper 
exam 
external examiner 
thesis 
supervisor 

examiner 
report 
computer 
micro 
mini 
main frame 
computer officer 

sponsor 
project 
researcher 
machines 
advertisement 

o
S
 

0 
20.0 

0 
0 
0 
0 
0 

:0.0 
0 
0 
0. 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
.1 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0   

L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0,0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
M:0.17 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 S

S
S
S
S
S
S
S
S
C
S
O
S
C
S
C
S
O
S
S
O
S
S
S
O
S
C
S
O
O
S
O
S
O
S
C
O
S
O
S
O
O
R
 
O
O
O
O
 
S
O
O
O
 

SO
S 

SO
S 
S
O
O
S
O
O
S
S
S
S
O
O
S
S
S
O
S
O
S
O
S
S
O
S
C
O
S
O
 

  

Appendix H 

L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
M:0.16 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0



person 
form 
accepted candidate 
technical report 

research student 
secretary 
document 
class room 
subjects 
Lab. 
demonstrator 

degree 
speaker 
seminar 
graduation 
department 

head 
secretaries 
room 
course 
student 
lecturer 
subject 
equipment 
technician 
students 
book 
conference 

paper 
exam 
external examiner 
thesis 
supervisor 
examiner 
report 
computer 
micro 
mini 
mainframe 
computer officer 
sponsor 
project 
researcher 
machines 
advertisement 
person 
form 
accepted candidate 
technical report 
research student 
secretary 
document 
class room 

subjects 
Lab. 
demonstrator 
degree 
speaker 
seminar 
graduation 
department 
head 

secretaries 

M:0.2 
L:0.0 
M:0.2 
L:0.0 
H:0.33 
H:0.25 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
H:0.25 
M:0.14 
M:0.17 
L:0.0 
L:0.0 
H:0.33 
M:0.17 
M:0.14 
L:0.0 
M:0.11 
M:0.11 
H:0.29 
M:0.14 
M:0.14 
M:0.14 
L:0.0 
M:0.11 

M:0.1 
M:0.17 
L:0.0 
M:0.17 
M:0.17 
M:0,17 
M:0.14 
L:0.0 
M:0.14 
L:0.0 
L:0.0 
L:0.0 
M:0.14 
M:0.17 
H:0.22 
H:0.33 
M:0.13 
M:0.11 
M:0.14 
M:0.11 
L:0.0 
M:0.1 
M:0.2 
M:0.17 
M:0.17 
L:0.0 
M:0.2 
L:0.0 
M:0.17 
H:0.43 
H:0.29 
M:0.089 
L:0.0 
L:0.0 

L:0.0 
L:0.0   

L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
M:0.079 
L:0.0 
L:0.0 
M:0.14 
L:0.0 
M:0.13 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
M:0.14 
M:0.14 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
M:0.14 
M:0.17 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
M:0.17 
L:0.0 
L:0.0 
L:0.0 
M:0.17 
M:0.17 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
M:0.14 
L:0.0 
L:0.0 
L:0.0 

L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
M:0.16 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
M:0.12 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
M:0.12 
M:0.15 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
M:0.14 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0,0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
M:0.14 
L:0.0 
L:0.0 
L:0.0 
M:0.13 
M:0.18 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 

Appendix H 

L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
H:0.27 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
M:0.13 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
M:0.16 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
M:0.21 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 

L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
M:0.13 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
M:0.15 

 



Appendix H 

    
room staff L:0.0 L:0.0 L:0.0 
room course L:0.0 L:0.0 L:0.0 
room student L:0.0 L:0.0 L:0.0 
room lecturer L:0.0 L:0.0 L:0.0 
room subject L:0.0 L:0.0 L:0.0 
room equipment L:0.0 L:0.0 L:0.0 
room technician L:0.0 L:0.0 L:0.0 
room students L:0.0 L:0.0 L:0,0 
room book L:0.0 L:0.0 L:0.0 
room conference L:0.0 L:0.0 L:0.0 
room paper L:0.0 L:0.0 L:0.0 
room exam L:0.0 L:0.0 L:0.0 
room external examiner L:0.0 L:0.0 L:0.0 
room thesis L:0.0 L:0.0 L:0.0 
room supervisor L:0.0 L:0.0 L:0.0 
room examiner L:0.0 L:0.0 L:0.0 
room Teport L:0.0 L:0.0 L:0.0 
room computer L:0.0 L:0.0 L:0.0 
room micro L:0.0 L:0.0 L:0.0 
room mini L:0.0 L:0.0 L:0.0 
room, main frame L:0.0 L:0.0 L:0.0 
room computer officer L:0.0 L:0.0 L:0.0 
room sponsor L:0.0 L:0.0 L:0.0 
room project L:0.0 L:0.0 L:0.0 
room researcher L:0.0 L:0.0 L:0.0 
room machines L:0.0 L:0.0 L:0.0 

room advertisement L:0.0 L:0.0 L:0.0 
room person L:0.0 L:0.0 L:0.0 
room form L:0.0 L:0.0 L:0.0 
room accepted candidate L:0.0 L:0.0 L:0.0 
room technical report L:0.0 L:0.0 L:0.0 
room research student L:0.0 L:0.0 L:0.0 
room secretary L:0.0 _ L:0.0 L:0.0 

room document L:0.0 L:0.0 L:0.0 
room. class room M:0.33 L:0.0 L:0.0 
room subjects L:0.0 L:0.0 L:0.0 
room Lab. L:0.0 L:0.0 L:0.0 
room demonstrator L:0.0 L:0.0 L:0.0 
room degree L:0.0 L:0.0 L:0.0 
room speaker L:0.0 L:0.0 L:0.0 
room seminar L:0.0 L:0.0 L:0.0 
room graduation L:0.0 L:0.0 20. L:0.0 
course department M:0.2 M:0.11  M:0.13 M:0.11 
course head M:0.33 L:0.0 1:00 L:0.0 
course secretaries M:0.25 L:0.0 L:0.0 L:0.0 
course staff M:0.25 L:0.0 L:0.0 L:0.0 
course room L:0.0 L:0.0 L:0.0  =L:0.0 
course student L:0.0 M:0.19 L:0.0  L:0.0 
course lecturer M:0.4 L:0.0 L:0.0 L:0.0 
course subject H:0.5 H:0.24 =H:0.3 M:0.22 
course equipment L:0.0 L:0.0 L:0.0 L:0.0 
course technician M:0.25 L:0.0 L:0.0 L:0.0 
course students M:0.17 L:0.0 L:0.0 L:0.0 
course book L:0.0 L:0.0 L:0.0 L:0.0 
course conference M:0.33 L:0.0 L:0.0  —L:0.0 
course paper L:0.0 L:0.0 L:0.0 L:0.0 
course exam M:0.25 L:0.0 L:0.0 1:0.0 
course external examiner M:0.25 L:0.0 L:0.0 L:0.0 
course thesis L:0.0 L:0.0 £00 1:00 
course supervisor M:0.25 L:0.0 L:0.0 L:0.0 
course examiner M:0.33 L:0.0 L:0.0 L:0.0 
course report L:0.0 L:0.0 L:0.0 L:0.0 L:0.0 
course computer H:0.669 M:0.13 H:0.21 H:0.29 M:0.18



course 
course 

course 

course 

course 
course 
course 
course 

course 
course 

course 

course 

course 
course 

course 

course 

course 

course 

course 

course 

course 

course 
course 
course 

student 
student 
student 
student 
student 
student 
student 
student 
student 
student 
student 
student 
student 
student 
student 
student 
student 
student 
student 
student 
student 
student 
student 
student 
student 
student 
student 
student 
student 
student 
student 
student 
student 
student 
student 
student 
student 
student 
student 

micro 
mini 
main frame 
computer officer 
sponsor 
project 
Tesearcher 
machines 
advertisement 
person 
form 
accepted candidate 
technical report 
Tesearch student 
secretary 
document 
class room 
subjects 
Lab. 
demonstrator 
degree 
speaker 
seminar 
graduation 
department 
head 
secretaries 
staff 
room 
course 
lecturer 
subject 
equipment 
technician 
students 
book 
conference 

computer 
micro 
mini 
main frame 
computer officer 
sponsor 
project 
researcher 
machines 
advertisement 
person 
form 
accepted candidate 
technical report 
research student 
secretary 
document 
class room 
subjects   

L:0.0 
L:0.0 
L:0.0 
M:0.25 
M:0.33 
M:0.25 
H:0.669 
L:0.0 
L:0.0 
M:0.33 
L:0.0 
L:0.0 
L:0.0 
M:0.33 
M:0.33 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
M:0.33 
M:0.2 
M:0.33 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 

114 

  

L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 

  

L:0.0 
L:0.0 
1:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 

L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 

Appendix H 

L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0



student 
student 
student 
student 
student 
student 
lecturer 
lecturer 
lecturer 
lecturer 
lecturer 
lecturer 
lecturer 
lecturer 
lecturer 
lecturer 
lecturer 
lecturer 
lecturer 
lecturer 
lecturer 
lecturer 
lecturer 
lecturer 
lecturer 
lecturer 
lecturer 
lecturer 
lecturer 
lecturer 
lecturer 
lecturer 
lecturer 
lecturer 
lecturer 
lecturer 
lecturer 
lecturer 
lecturer 
lecturer 
lecturer 
lecturer 
lecturer 
lecturer 
lecturer 
lecturer 
lecturer 
lecturer 
lecturer 
lecturer 
lecturer 
subject 
subject 
subject 
subject 
subject 
subject 

subject 
subject 
subject 
subject 
subject 
subject 

Lab. 
demonstrator 

degree 
speaker 
seminar 
graduation 
department 
head 
secretaries 
staff 
room 
course 
student 
subject 
equipment 
technician 
students 
book 
conference 

paper 
exam 
external examiner 
thesis 
supervisor 
examiner 
report 
computer 
micro 
mini 
main frame 
computer officer 
sponsor 
project 
researcher 
machines 
advertisement 
person 
form 
accepted candidate 
technical report 
research student 
secretary 
document 
class room 
subjects 
Lab. 
demonstrator 

degree 
speaker 
seminar 
graduation 
department 
head 
secretaries 
staff 
room 
course 
student 
lecturer 
equipment 
technician 
students 
book   

L:0.0 
L:0.0 
M:0.079 
L:0.0 
L:0.0 
M:0.079 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
M:0.059 
M:0.11 
L:0.0 
L:0.0 
L:0.0 
M:0.11 
L:0.0 
L:0.0 
M:0.25 
M:0.13 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
M:0.15 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
M:0.089 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
M:0.17 
M:0.079 
M:0.11 
L:0.0 
L:0.0 
L:0.0 
L:0.0 

Appendix H 

L:0.0 
L:0.0 
M:0.14 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
M:0.089 

M:0.14 
L:0.0 
L:0.0 
L:0.0 
M:0.12 
L:0.0 
L:0.0 
L:0.0 
M:0.16 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
M:0.13 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
M:0.15 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
L:0.0 
H:0.24 
M:0.16 
M:0.14 
L:0.0 
L:0.0 
L:0.0 
L:0.0  



Appendix H 

  

subject conference M:0.33 L:0.0 L000 ©1100 
subject paper L:0.0 L:0.0 L:0.0 L:0.0 
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book students L:0.13 H:0.25  M:0.17  H:0.33 
book conference L:0.0 L:0.0 L:0.0  —_L:0.0 
book paper M:0.4 L:0.0 L:0.0 L:0.0 
book exam L:0.0 L:0.0 L:0.0 L:0.0 
book external examiner L:0.0 L:0.0 L:0.0 L:0.0 
book thesis M:0.17 L:0.0 L:0.0  —_L:0.0 
book supervisor L:0.0 L:0.0 L:0.0 L:0.0 
book examiner L:0.0 L:0.0 L:0.0 L:0.0 
book report L:0.0 L:0.0 L:0.0 L:0.0 
book computer L:0.0 L:0.0 L:0.0 L:0.0   
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/* 
y* 
/* 
/* 
/* 
/* 
/* 

Module : binary vim 

Notes : This is the main module ( program ) which carries out the 
binary integration process. 
It is based on the E-R matching ( merging ) 

approach. 

t- use_module(library(lists)). 

- use_module(library(sets)). 

i> use_module (library (basics)). 

:- use_module(library(math)). 

i- dynamic att/2. 
- dynamic ent/2. 
it~ dynamic ent_att/3. 
i- dynamic rel_att/3. 

% these preds (in this case, facts) are defined in multi files. 

r+ multifile 
att/2, 
ent/2, 

ent_att/3, 
rel/2, 
rel_att/3, 
ent_rel/4, 
view/2. 

- dynamic schema_rels/1. 

% load the dynamic objects 
- [dynamic objects]. 

% load the other bvim modules 

:- [bvim modules]. 

bvim:— 

bvim. 

% 

% the main predicate to start the binary vim 

ini, % initialize type of rel mathces counts 
% this predicate is in rel_matcher module 

choose_view, 
report_rel_match_stats, 

post_int. 

Choose the next view to be matched against the main schema 
choose_view:- 

view(V_name,_), % next view name 

rep_view_int (V_name), 
view_and_schema_matching(V_name) , 
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fail. 
choose_view. 

rep_view_int (V_name) :- 
nl, nl, nl, nl, 
write([{'Integrating view: *, V_name]), nl, 

! 

view_and_schema_matching(V_name) :- 
view_schema_match(V_name) , 
ie 

view_and_schema_matching(_). 

% match the current view contents with the main schema 
view_schema_match (V_name) 

rel(V_name, rel(Rel_names, Rel_occ, _)), 

  

rep_ent_rel(V_name, Rel_names, Rel_occ), 

match_view_and_schema_rels(V_name, rel(Rel_names, Rel_occ, _)), 
found_different_rel(V_name, rel(Rel_names, Rel_occ, _)), 

fail. 

view_schema_match(_). 

rep_ent_rel(V, Rel, Rel_occ) :- 

ent_rel(v, 
ent(Entl, _, _, _) 

rel(Rel, Rel_occ), 
Gntient2, J, _, _)). 

  

nl, 5 
write('integrating entity-relatioship: "), 

write([Entl, Rel, Ent2]), 
! 

match_view_and_schema_rels(V_name, rel(Rel_names, Rel_occ, Rel_prio)) :- 

assert (schema_rels(none)), 

match _view_rel_with_schema(V_name, 
rel(Rel_names, Rel_occ, Rel_prio)), 

! 

match_view_and_schema_rels(_, _). 

* Matches the current relationship from the current view 
* with all the relationships in the main schema. 

match_view_rel_with_schema(V_name, rel(Rel_names, Rel_occ, Rel_prio)) :- 

% next relationship from the main schema to be matched. 

ent_rel_s(ent1(Ent1_names_s, Entl_cards_s, Ent1_stat_s), 
rel(Rel_names_s), 
ent2(Ent2_names_s, Ent2_cards_s, Ent2_stat_s)), 

retract_fact (schema_rels(none)), 
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match_view_rel_with_schema_rels(V_name, 
rel(Rel_names, Rel_occ, Rel_prio), 
ent_rel_s(ent1(Entl_names_s, Entl_cards_s, Ent1_stat_s), 
rel(Rel_names_s), 
ent2(Ent2_names_s, Ent2_cards s, Ent2_stat_s))), 

fail. 

match_view_rel_with_schema(V_name, rel(Rel_names, Rel_occ, Rel_prio)) :- 
schema_rels(none), F 
retract (schema_rels(none)), 
assert_rel(V_name, rel(Rel_names, Rel_occ, Rel_prio)). 

match_view_rel_with_schema(_, _). 

% Matches the current relationship from the current view 
* with all the relationships in the main schema. 

match_view_rel_with_schema_rels(V_name, rel(Rel_names, Rel_occ, Rel_prio), 
ent_rel_s(ent1(Ent1_names, Entl_cards, Ent1_stat), 
rel(Rel_names_s), 

ent2(Ent2_names, Ent2_cards, Ent2_stat))):- 

match_rels(V_name, rel(Rel_names, Rel_occ, Rel_prio), 
ent_rel_s(ent1(Ent1_names, Entl_cards, Ent1_stat), 
rel(Rel_names_s), 
ent2(Ent2_names, Ent2_cards, Ent2_stat))), 

match_view_rel_with_schema_rels(_, _, _). 

If the current. rel of the current view being considered 

was asserted as different to all the rels in the schema, 

then this predicate add the view rel to the schema and 

remove the fact that it is different to all the schema rels. oe 
oe 

oP
 o

P 

found_different_rel(V_name, rel(Rel_names, Rel_occ, Rel_prio)):- 
found_match_in_schema(V_name, rel(Rel_names, Rel_occ, Rel_prio)), 

! 

found _different_rel(_, _). 

found_match_in_schema(V_name, rel(Rel_names, Rel_occ, Rel_prio)):- 

% extract view rel details 
ent_rel(V_name, 

ent(Entl_names, _, _, _)+ 
rel(Rel_names, Rel_occ), 

ent(Ent2_names, _, _. _)), 

extract_matching_schema_rel(V_name, 
Ent1_names, Rel_names, Rel_occ, Ent2_names, Rel prio), 

found_match_in_schema(_, _). 
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% match on both ents and rel ° 
extract_matching_schema_rel(_, Entl_names, Rel_names, _, Ent2 names, _) 

% see if there is a matching schema rel 
ent_rel_s(ent1(Entl_names, _, _), 

rel(Rel_names), 
ent2(Ent2_names, _, _)), !. 

  

% match on both ents and rel, with ents swapped 
extract_matching_schema_rel(_, Entl_names, Rel_names, _, Ent2_names, _) :- 

% see if there is a matching schema rel 

ent_rel_s(ent1(Ent2 names, , _), 
rel(Rel_names), 

ent2(Ent1_names, , _)), !. 

% recursive rel, on Entl 
extract_matching schema_rel(_, Entl_names, Rel_names, _, Ent2_names, _) :- 

% see if there is a matching schema rel 
ent_rel_s(entl(Entl_names, _, _), 

rel(Rel_names), 
ent2(Enti_names, _, _)), !. 

% recursive rel on Ent2 
extract_matching_schema_rel(_, _Ent1_names, Rel_names, _, Ent2_names, _) :~ 

% see if there is a matching schema rel 
ent_rel_s(entl(Ent2_names, _, _), 

rel(Rel_names), 
ent2(Ent2_names, _, _)), !. 

% no matching rel in schema for current view rel 
% therefore, add rel to schjema 

extract_matching_schema_rel(V_name, _, Rel_names, Rel_occ, _, Rel_prio) :- 
assert_rel(V_name, rel(Rel_names, Rel_occ, Rel_prio)), !. 

report_rel_match_stats:- 
rep_ident, 
rep_n_ident, 
rep_cl_sim, 
xep_sim. 

rep_ident:- 
retract (ident_no(A)), nl, nl, 
write(A), 
write(' identical entity-relationships were found'). 

rep_ident. 

rep_n_ident:- 
"retract (n_ident_no(A)), nl, nl, 

write (A), 
write(* near identical entity-relationships were found'). 

rep_n_ident. 

rep_cl_sim:- 
retract (cl_sim_no(A)), nl, nl, 
write(A), 
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write(" closely similar entity-relationships were found"). 

retract (sim_no(A)), nl, nl, : 
write (A), : f if 

_ write(' similar entity-relationships were found"). 
rep_sim. , 
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i® RY: 
/* Module : rel_matcher */ 
/* Notes : This module receives two relationships from the */ 
/* Binary VIM and matches them for all possibilities. */ 
/* Relationships can be identical, similar, equivalent or */ 
/* different. */ 
/* */ 

% The following data structure defines the format of the 
% individual schemas (views). 
% Some of the duplication of information has been necessary 
% to create unique objects. 

i- dynamic e_a/1. 
i> dynamic r_a/1. 

% This predicate is true if the two relationships are identical. 
& Two relationships are identical if they match on everything. 

match_rels(V_name, rel(Rel_names, Rel_occ, Rel_prio), 
ent_rel_s(ent1(Ent1_names, Entl_cards, Ent1_stat), 

rel (Rel_names_s), 
ent2(Ent2_names, Ent2_cards, Ent2_stat))):~ 

% remove the corresponding assertions of rel atts and ent atts % 
identical mathes. 

reml, 

rem2, 

identical_rels(V_name, rel(Rel_names, Rel_occ, Rel_prio), 
ent_rel_s(ent1(Ent1_names, Entl_cards, Enti_stat), 
rel(Rel_names_s), 
ent2(Ent2_names, Ent2_cards, Ent2_stat))), 

% ensure all ent atts and rel atts yielded identical match 
\+ eal), 

\t real), 
add_ident_no, 

report ("identical relationships', Rel_names, Rel_names_s). 

% This predicate succeeds if the two relationships are near identical. 

% Near identical relationships match on everything except 
% relationship attributes. 

match_rels(V_name, rel(Rel_names, Rel_occ, Rel_prio), 
ent_rel_s(ent1(Entl_names, Entl_cards, Enti_stat), 

rel(Rel_names_s), 
ent2(Ent2_names, Ent2_cards, Ent2_stat))) :- 

% remove the corresponding assertions of ent atts identical matches 
reml, 

near_identical_rels(V_name, rel(Rel_names, Rel_occ, Rel_prio), 
ent_rel_s(ent1(Ent1_names, Ent1_cards, Ent1_stat), 
rel(Rel_names_s), 
ent2(Ent2_ names, Ent2_cards, Ent2_stat))), 

% ensure all ent atts and rel atts yielded identical match 

\t eal), 

add_n_ident_no, 
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report ("near identical relationships', Rel_names, Rel_names_s), 

update_near_ident_rel(V_name, rel(Rel_names, Rel_occ, Rel_prio), 
ent_rel_s(ent1(Ent1_names, Entl_cards, Entl_stat), 
rel(Rel_names_s), 
ent2(Ent2_names, Ent2_cards, Ent2_stat))). 

This predicate succeds if the two relationships are closely similar. 
Closely similar relationships do not match on 

relationship attributes or the entity attributes. 

match_rels(V_name, rel(Rel_names, Rel_occ, Rel_prio), 

% 

& 

% 

ent_rel_s(ent1(Entl_names, Entl_cards, Ent1_stat), 
rel(Rel_names_s), 
ent2(Ent2_names, Ent2_cards, Ent2_stat))) :- 

closely _similar_rels(V_name, rel(Rel_names, Rel_occ, Rel_prio), 
ent_rel_s(ent1(Ent1_names, Entl_cards, Ent1_stat), 
rel(Rel_names_s), 
ent2(Ent2_names, Ent2_cards, Ent2_stat))), 

add_cl_sim_no, 
report (‘closely similar relationships’, Rel_names, Rel_names_s), 

update_closely similar_rel(V_name, rel(Rel_names, Rel_occ, Rel_prio), 
ent_rel_s(ent1(Ent1_names, Entl_cards, Ent1_stat), 
rel(Rel_names_s), 
ent2(Ent2_names, Ent2_cards, Ent2_stat))). 

This predicate succeeds if the two relationships are similar. 
Similar relationships simply match on the relationships names and 
entity names. 

match_rels(V_name, rel(Rel_names, Rel_occ, Rel_prio), 
ent_rel_s(ent1(Ent1_names, Ent1_cards, Ent1_stat), 

rel(Rel_names_s), 
ent2(Ent2_names, Ent2 cards, Ent2_stat))) :- 

similar_rels(V_name, rel(Rel_names,’Rel_occ, Rel_prio), 
ent_rel_s(ent1(Entl_names, Entl_cards, Ent1_stat), 
rel(Rel_names_s), 
ent2(Ent2_names, Ent2_cards, Ent2_stat))), 

add_sim_no, 
report ("similar relationships’, Rel_names, Rel_names_s), 

update_similar_rel(V_name, rel(Rel_names, Rel_occ, Rel_prio), 
ent_rel_s(entl1(Entl_names, Ent1_cards, Ent1_stat), 
rel(Rel_names_s), 
ent2(Ent2_names, Ent2_cards, Ent2_stat))). 

match_rels(_, _, _). 

o- If the two relationships do not match as identical, 
closely similar, etc.., then they are different, and hence 
the view relationship under consideration is added to the schema. 

% Receives two relationships, the first is from the current view 
% being integrated and the other is from the main schema. 

% These two relationships are tested to see if they are identical. 
% The two relationships are identical if they match on everything. 
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identical_rels(V_name, rel(Rel_names, Rel_occ, Rel_prio), 
ent_rel_s(entl(Ent1_s, , _), 

rel(Rel_names_s), 
ent2(Ent2_s, _, _))):- 

. % match the two rels multi-names 
multi_name_match(Rel_names, Rel_names_s), 

% check if corresp ent cards match exactly 
match_ent_cards(V_name, rel(Rel_names, Rel_occ, Rel_prio), 

ent_rel_s(ent1(Ent1_s, 
rel(Rel_names_s), 
ent2(Ent2_s, _, _))), 

hes ie 

% match the attributes of both rels 
ident_rel_atts(V_name, rel(Rel_names, Rel_occ, Rel_prio), 

ent_rel_s(éntl(Entl_s, _, _), 
rel(Rel_names_s), 
ent2(Ent2_s, _, _))), 

% match the entities of both rels 
ident_rel_ents(V_name, rel(Rel_names, Rel_occ, Rel_prio), 

ent_rel_s(enti(Entl_s, _, _), 
rel(Rel_names_s), 
ent2(Ent2_s, _, _))). 

% This predicate tests to see if the two relationships 
*% are near identical. 
% Near identical relationships match on rel names and the entities. 
% The relationship attributes are not considered. 

near_identical rels(V_name, rel(Rel_names, Rel_occ, Rel_prio), 
ent_rel_s(ent1(Entl_s, 

rel(Rel_names_s), : 
ent2(Ent2_s, _, _))):- 

   

multi_name_match(Rel_names, Rel_names_s), 

% corresponding ent cards match exactly 
match_ent_cards(V_name, rel(Rel_names, Rel_occ, Rel_prio), 

ent_rel_s(entl(Entl_s, _, _), 
rel(Rel_names_s), 

ent2(Ent2_s, _, _))), 

ident_rel_ents(V_name, rel(Rel_names, Rel_occ, Rel_prio), 
ent_rel_s(ent1(Ent1_s, _, _), 
rel(Rel_names_s), 
ent2(Ent2_s, _, _))). 

*% This predicate checks if the two relationships are closely similar. 

* Closely similar relationships match on the relationship names 
* and the entities names, but not on their attributes. 

% Also the entities match on the cardinalities 

closely _similar_rels(V_name, rel(Rel_names, Rel_occ, Rel_prio), 
ent_rel_s(ent1(Entl_s, Entl_cards_s, _), 
rel(Rel_names_s), 

ent2(Ent2_s, Ent2_cards_s, _))):- 

% match the two rels multi-names 
multi_name_match(Rel_names, Rel_names_s), 

% corresponding ent cards match exactly 
match_ent_cards(V_name, rel(Rel_names, Rel_occ, Rel prio), 

ent_rel_s(ent1(Entl_s, _, _), 
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rel(Rel_names_s), 
ent2(Ent2_s, _, _))), 

% get full details of the view relationship 
ent_rel(V_name, 

ent (Entl_names, _Ent1_occ, Entl_cards, _Ent1_stat), 
rel(Rel_names, _Rel_occ), 
ent (Ent2_names, _Ent2_occ, Ent2_cards, _Ent2_stat)), 

% match the names and cards of both ents 
ent_names_and_cards_match(Ent1_s, Ent2_s, Entl_names, Ent2_names, 

Enti_cards_s, Ent2_cards_s, Entl_cards, Ent2_cards). 

% This predicate checks if the two relationships are similar. 
% Similar relationships match on the relationship names 
*% and the entities names, but not on their attributes. 

% Also the entities match on the cardinalities 

similar_rels(V_name, rel(Rel_names, Rel_occ, _Rel_prio), 
ent_rel_s(ent1(Enti_s, _, 

rel(Rel_names_s), 
ent2(Ent2_s, _, _))):- 

  

% match the two rels multi-names 
multi_name_match(Rel_names, Rel_names_s), 

% get full details of the view relationship 
ent_rel(V_name, 

ent (Ent1_names, 
rel(Rel_names, Rel < 
ent(Ent2_names, _, 

      

% Match the corresponding entity names of the two rels 
match_rel_ent_names(Enti_s, Entl1_names, Ent2_s, Ent2_names) . 

% Match the corresponding entity names of the two rels 

match_rel_ent_names(Ent1_s, Entl_names, Ent2_s, Ent2_names) :- 
% match the names of both ents 

multi_name_match(Entl_s, Ent1_names), 
multi _name_match(Ent2_s, Ent2_names) . 

match_rel_ent_names(Ent1_s, Entl_names, Ent2_s, Ent2_names) :- 
multi_name_match(Entl_s, Ent2_names), 
multi_name_match(Ent2_s, Ent1_names) . 

o There are four possibilities of matching entity names and their 
The reason for including the names test and the cardinalities test 

% is to make sure that the correspondence of names and cards is true. 

oe 

% This is called by the identical _rels predicate. 
% It checks if two given entities of the same relationship or 

% different relationships are identical. 

% Identical entities match exactly on names, cardinalities, 

% attributes names and details, etc. They dont have to match on status. 
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% There are two possible situations where the entities are identical, 
% and this is signified by the | symbol. 

ident_rel_ents(V_name, rel(Rel_names, Rel_occ, _Rel_prio), 
ent_rel_s(ent1(Ent1_s, 
rel(Rel_names_s), 

ent2(Ent2_s, _, _))):- 

rate 

* extract ent-rel details from the view 
ent_rel(V_name, 

ent (Ent1_v, Ent1_occ_v, 
rel(Rel_names, Rel_occ), 

ent (Ent2_v, Ent2_occ_v, _, _)), 

er 5ke 

% Match the four possibilities of entity match of rels 
ident_rel_ent_test (V_name, Ent1_v, Entl_occ_v, 

Rel_names, Rel_occ, 
Ent2_v, Ent2_occ_v, 

Entl_s, Rel_names_s, Ent2_s). 

% Match the first possibility of the entity match of the rels 
ident_rel_ent_test(V_name, Ent1_v, Entl_occ_v, 

Rel_names, Rel_occ, 
Ent2_v, Ent2_occ v, 

Entl_s, Rel_names_s, Ent2_s) :- 

% Match first two ents 
ident_ents(V_name, Rel_names, Rel_occ, Ent1_v, Ent1_oce_v, 

Entl_s, Rel_names_s), 

% Match second two ents 
ident_ents(V_name, Rel_names, Rel_occ, Ent2_v, Ent2_occ_v, 

Ent2_s, Rel_names_s). 

% match crossing entities 
ident_rel_ent_test (V_name, Ent1_v, Ent1_occ_v, 

Rel_names, Rel_occ, 
Ent2_v, Ent2_oce_v, 

Ent1_s, Rel_names_s, Ent2_s) :- 

% Match first two ents 
ident_ents(V_name, Rel_names, Rel_occ, Entl_v, Entl_occ_v, 

Ent2_s, Rel_names_s), 

% Match second two ents 
ident_ents(V_name, Rel_names, Rel_occ, Ent2_v, Ent2_occ_v, 

Entl_s, Rel_names_s). 

This predicate is called by the predicate ident_rel_ents. 

This predicate tests if the two entities are identical. 

Identical ents match on entity names and attributes names and 
attribute details oP

 o
P 

oP
 o

e 

ident_ents(V_name, Rel_names, Rel_oce, Ent_v, Ent_occ_v, 
Ent_s, _Rel_names_s) :- 

% match the multi_names of entities 
multi_name_match(Ent_v, Ent_s), 
ident_ent_atts(V_name, Rel_names, Rel_occ, Ent_v, Ent_occ_v, Ent_s). 
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& There are four possibilities of matching entity names and their cards 
% The reason for including the names test and the cardinalities test 
& is to make sure that the correspondence of names and cards is true. 

ent_names_and_cards_match(Ent1_s, Ent2_s, Entl_names, Ent2_names, 
Entl_cards_s, Ent2_cards_s, Entl_cards, Ent2_cards) :- 

% match nams and cardinalities of corresponding entities 
multi_name_match(Ent1_s, Ent1_names), 
multi_name_match(Ent2_s, Ent2_names), 
multi_name_match(Ent1_cards_s, Ent1_cards), 
multi _name_match(Ent2_cards_s, Ent2_cards). 

ent_names_and_cards_match(Entl_s, Ent2_s, Entl_names, Ent2_names, 
Ent1_cards_s, Ent2_cards_s, Entl_cards, Ent2_cards) :- 

multi_name_match(Enti_s, Ent2_names) , 
multi_name_match(Ent2_s, Entl_names), 
multi_name_match(Entl_cards_s, Ent2_cards), 
multi_name_match(Ent2_cards_s, Entl_cards). 

* Matches the attributes of the two relationships, which are 
* the relationship from the view to be integrated and 
% the relationship from the main schema. 

ident_rel_atts(V_name, rel(Rel_names, Rel_occ, _Rel_prio), 
ent_rel_s(ent1(_Entl_s, _, _), 

rel(Rél_names_s), 
ent2(_Ent2_s, _, _))):- 

% extract the details of view rel att 
rel_att (V_name, 

rel(Rel_names, Rel_occ), 
att_det (Att_names, Vals, K_stat, Att_prio)), 

% matches the rest of the atts from the schema rel 
ident_rest_rel_att (Att_names, Vals, K_stat, Att_prio, 

Rel_names_s), 

fail. 

ident_rel_atts(_, _, _). . 

This predicate is called by ident_rel atts : 
It receives the details of one attribute of the first rel (view rel) 
and matches it with all the atts of the 2nd rel (schema rel). 
This predicate assumes there is only one of each rel name 
Attributes priorities are not considered oe 

oP
 o

P 
oe
 o

e 

ident_rest_rel_att (Att_names, Vals, K_stat, _Att_prio, Rel_names_s) :- 

% extract details of schema rel attributes 

rel_att_det_s(Rel_names_s, 
att (Att_names, Vals_s, K_stat_s, Prio_s)), 

nonvar (Vals), 
nonvar (Vals_s), 
Vals==Vals_s, 
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assert (r_a(mismatch)) . 

Matches the attributes of the two entities, ‘ 
These entities are from the view to be integrated and 
the relationship from the main schema. 

ent_att (V_name, 
ent (Ent_v , Ent_occ_v), 
att_det (Att_names, Vals, K stat, Att_prio)), 

% matches the rest of the atts from the other ent 
ident_rest_ent_att (Att_names, Vals, K_stat, Att_prio, Ent_s), 

fail. 

ident ent atte(_, =, , (, U. _)- 

% 

% 

% 

This predicate is called by ident_ent_atts 
It receives the details of one attribute of the first ent 
and matches it with all the atts of the 2nd ent. 

ident_rest_ent_att (Att_names, Vals, K stat, Att_prio, Ent_s):- 

ident_rest_ent_att(_, _, » » 

reml:- 

reml. 

rem2:- 

rem2. 

ent_att_det_s(Ent_s, att (Att_names, Vals_s, K_stat_s, Prio_s)), 

nonvar (Vals), 
nonvar (Vals_s), 
Vals==Vals_s, 
K_stat==K_stat_s. 

  

assert (e_a(mimatch))._ 

Remove the assertions indicating identical ent att match 

retract (e_a(_)), 
fail. 

Remove the assertions indicating identical ent att match 

retract (r_a(_)), 
fail. 

report (M, Rel_names, Rel_names_s) :- 
nl, ni, 
write(M), nl, 
write({"View rel is ', Rel_names, 'Schema rel is ', Rel_names_s)}), 
nl, nl. 
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i- dynamic ident_no/1. 
dynamic n_ident_no/1. 
dynamic cl_sim_no/1. 

- dynamic sim_no/1. 

   

ini:- 
ini_ident_no, 
ini_n_ident_no, 
ini_cl_sim no, 
ini_sim_no. 

  

ini_ident_no:- 
retract (ident_no(_)), 
fail. 

ini_ident_no:- 
assert (ident_no(0)). 

ini_n_ident_no:- 
retract (n_ident_no(_)), 
fail. 

ini_n_ident_no:- 
assert (n_ident_no(0)). 

ini_cl_sim_no:- 
retract (cl_sim_no(_)), 
fail. 

ini_cl_sim_no:- 
assert (cl_sim_no(0)). 

ini_sim no:- 
retract (sim_no(_)), 
fail. 

ini_sim_no:- 
assert (sim_no(0)). 

add_ident_no:- 
retract (ident_no(S)), 
Tiss+1, 
assert (ident_no(T)). 

add_ident_no. 

add_n_ident_no:- 
retract (n_ident_no(S)), 
Tis S$ +1, 
assert (n_ident_no(T)). 

add_n_ident_no. 

add_cl_sim_n 
retract(cl_: 
Tis s+ 1, 
assert (cl_sim_no(T)). 

add_cl_sim_no. 

    

1_no(S)), 
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/* 
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/* 
/* 
y* 
/* 
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*/ 
Module : merger.pl */ 
Author : Mansoor Hassan */ 
Notes : This module serves the binary_vim module (main program) +*/ 

merger asserts information from the different views in the */ 
main schema. */ 
If the information is already asserted in the schema then */ 
merger simply ignores it. */ 
If the information from the view is different from that */ 
in the schema, merger then gives the DBA the chance to */ 
choose */ 

% This predicate adds the information contents (semantics) of the 
% view rel to the schema. This is carried out every time aview 
% rel is identified as a new rel, as it does not exist in the schema. 
% Not all the information in the view rel are added to the schema, 
% since some of this inf. might have already been added 
% throug ents involved in other rels. 

assert_rel(V_name, rel(Rel_names, Rel_occ, Rel_prio)) :- 

% find full rel details 
ent_rel(V_name, 

ent (Ent1_names, Entl_oce, Ent1_cards, Ent1_stat), 
rel(Rel_names, Rel_occ), 
ent (Ent2_names, Ent2_occ, Ent2_cards, Ent2_stat)), 

% assert the rel name and prio to the schema if not there 
% Module 

add_and_update_rel_names(V_name, Rel_names, Rel_occ, Rel_prio), 

% assert the ent relationship connection 
assert_fact (ent_rel_s(ent1(Ent1_names, Ent1_cards, Ent1_stat), 

rel(Rel_names), 

ent2(Ent2_names, Ent2_cards, Ent2_stat))), 

% assert the schema rel atts from the view rel atts 
% Module 

add_rel_att_det_to_schema(V_name, Rel_names, Rel_occ), 

% extract the other details of entitis 
ent (V_name, ent (Ent1_names, Entl_occ, Entl_prio)), 
ent (V_name, ent (Ent2_names, Ent2_oce, Ent2 prio)), 

% assert the priorities of the entities 
add_and_update_ent_names(V_name, Entl_names, Entl_occ, Ent1_prio), 
add_and_update _ent_names(V_name, Ent2_names, Ent2_occ, Ent2 prio), 

% assert the schema rel ent atts det from 

% the view rel ent atts det, if any 

% assert first entity atts det 
assert_ent_att_det(V_name, Rel_names, Rel_occ, Entl_names , Ent1l_occ), 

% assert second entity atts det 
assert_ent_att_det(V_name, Rel_names, Rel_occ, Ent2_names , Ent2_occ), 

% match and assert the cardinalities of the corr ents 
match_and_assert_ent_.cards(V_name, Rel names, Rel_occ, 

Entl_names, Entl_occ, Rel_names, Entl_names), 

match_and_assert_ent_cards(V_name, Rel_names, Rel_occ, 
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Ent2_names, Ent2_occ, Rel_names, Ent2_names). 

assert_rel(_, _). 

% 

% 

% 

The view rel and the main schema rel are near identical. 
This predicate will update the contents of the main schema rel 
with some of the contents of view rel 

update_near_ident_rel(v_name, rel(Rel_names, Rel_occ, _), _) :- 

& insert atts of view rel, if any to the main schema rel 
add_rel_att_det_to_schema(V_name, Rel_names, Rel_occ) . 

update_near_ident_rel(_, _, _) :- !. 

% similar rels have only the rels names and ents names in common. 
% every time two similar rels are found the main schema rel is 
% updated with the information held in the view rel 

update_similar_rel(V name, rel(Rel_names, Rel_occ, _), 

“ys 

ae 

update_ 

ent_rel_s(ent1(Entl_names, Cardsi, Stat1), 
rel(Rel_names_s), 

ent2(Ent2_names, Cards2, Stat2))) :- 

% assert atts of view rel, if any to the main schema rel 
add_rel_att_det_to_schema(V_name, Rel_names, Rel_occ), 

* assert ent atts of view rel, if not already associated 

% with the corresponding ents of the current rel of the 
* main schema. 

assert_ent_atts(V_name, rel(Rel_names, Rel_occ, _), 
ent_rel_s(ent1(Entl_names, Cardsl, Stat1), 
rel(Rel_names_s), 
ent2(Ent2_names, Cards2, Stat2))), 

% assert ent cards of view rel, if not already associated 
% with the corresponding ents of the current rel of the 
% main schema. 
assert_ent_cards(V_name, rel(Rel_names, Rel_occ, _), 

ent_rel_s(ent1(Entl_names, Cards1, Statl), 
rel(Rel_names_s), 
ent2(Ent2_names, Cards2, Stat2))). 

* assert ent cards of view rel, if not already associated 

% with the corresponding ents of the current rel of the 
% main schema, 

assert_ent_stat(V_name, rel(Rel_names, Rel_occ, _), 
ent_rel_s(ent1(Entl_names, Cardsl, Stat1l), 
rel(Rel_names_s), 
ent2(Ent2_names, Cards2, Stat2))). 

similar_rel(_, _, _). 

This predicate deals with closely similar rels. 
Closely similar rels do not have to match on rel atts 

or ent atts. 
This predicate therefore updates the schema rel with 

the view rel atts for the rel name and the ents. oe 
dP 

dP 
de 

of
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update_closely similar_rel(V_name, rel(Rel_names, Rel_occ, _), 
ent_rel_s(ent1(Ent1_names, Cardsil, Statl), 
rel(Rel_names_s), 

ent2(Ent2_names, Cards2, Stat2))) :- 

a assert atts of view rel, if any to the main schema rel 
add_rel_att_det_to_schema(V_name, Rel_names, Rel_occ), 

% assert ent atts of view rel, if not already associated 
% with the corresponding ents of the current rel of the 
% main schema. 
identify _correspond_rel_ents(V_name, rel(Rel_names, Rel_occ, _), 

ent_rel_s(ent1(Ent1_names, Cardsl, Stat1), 
rel(Rel_names_s), 
ent2(Ent2_names, Cards2, Stat2))). 

* assert ent cards of view rel, if not already associated 

% with the corresponding ents of the current rel of the 
% main schema. 

a /* ssert_ent_stat(V_name, rel(Rel_names, Rel_occ, _), 
ent_rel_s(ent1(Entl_names, Cards1, Statl), 
rel(Rel_names_s), 
ent2(Ent2_names, Cards2, Stat2))), !. 

*/ A 

update_closely similar rel(_, , _) :- !. 

% to identify the corresponding entity names of the 

% two relationships in order to assert the view rel ent atts 
*% to the schema rel ent atts, if not already part of the entities 

identify _correspond_rel_ents(V_name, rel(Rel_names, Rel_occ, _), 
ent_rel_s(ent1(Ent1_s, Entl_cards_s, Entl_stat_s), 
rel(_Rel_names_s), 

ent2(Ent2_s, Ent2_cards_s, _Ent2_stat_s))) :- 

% extract the entities of the view rel 
ent_rel(V_name, 

ent (Entl_names, Entl_occ, Entl_cards, _Ent1_stat), 
rel(Rel_names, Rel occ), 

ent (Ent2_names, Ent2_occ, Ent2_cards, _Ent2_stat)), 

% match names and cardinalities of corresponding entities 
multi_name_match(Ent1_s,.Ent1_names), 
multi_name_match(Ent2_s, Ent2_names), 

(multi_name_match(Enti_cards_s, Ent1_cards), 
multi_name_match(Ent2_cards_s, Ent2_cards); true), 

% assert the atts of the view rel ent in the corresponding 
% schema rel ent, if not already asserted 

assert_corr_ent_atts(V_name, Entl_names, Ent1_occ), 

assert_corr_ent_atts(V_name, Ent2_names, Ent2_occ), 

% match the cardinalities of the corresponding ents. 

% If no card is given for for schema ent, then assert schema ent 
. ® cardinality from view ent. 

% If different cards then consult DBA 
match_and_assert_ent_cards(V_name, Rel_names, Rel_occ, 

Entl_names, Ent1_occ, 
Rel_names_s, Entl_s), 
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match_and_assert_ent_cards(V_ name, Rel_names, Rel_occ, 
Ent2_names, Ent2_occ, 

Rel_names_s, Ent2_s). 

% match the status of the corresponding ents. 
% use the view ent to complement the schema ent stat. 
% if the two stats disagree then consult DBA 

/* match_and_assert_ent_stat(V_name, Rel_names, Rel_occ, 
Ent1_names, Ent1_occ, 

Rel_names_s, Ent1_s), 

match_and_assert_ent_stat (V_name, Rel_names, Rel_occ, 
Ent2_names, Ent2_occ, 

Rel_names_s, Ent2_s). 

af 

% to identify the corresponding entity names of the 
% two relationships in order to assert the view rel ent atts 
% to the schema rel ent atts, if not already part of the entities 

identify _correspond_rel_ents(V_name, rel(Rel_names, Rel_occ, _), 
ent_rel_s(ent1(Ent1_s, Entl_cards_s, Entl_stat_s), 

rel(_Rel_names_s), 
ent2(Ent2_s, Ent2_cards_s, _Ent2_stat_s))) :- 

% extract the entities of the view rel 

ent_rel(V_name, 
ent (Ent1_names, Ent1_occe, Entl_cards, Ent1_stat), 

rel(Rel_names, Rel_occ), 
ent (Ent2_names, Ent2_occ, Ent2_cards, _Ent2_stat)), 

% match names and cardinalities of corresponding entities 
multi_name_match(Ent1_s, Ent2_names), 
multi_name_match(Ent2_s, Ent1_names), 

(multi_name_match(Ent1_cards_s, Ent2_cards), 
multi_name_match(Ent2_cards_s, Entl_cards); true), 

% assert the atts of the view rel ent in the corresponding 
% schema rel ent, if not already asserted 

assert_corr_ent_atts(V_name, Entl_names, Ent1_occ), 

assert_corr_ent_atts(V_name, Ent2_names, Ent2_occ), 

match the cardinalities of the corresponding ents. 
If no card is given for for schema ent, then assert schema ent 
cardinality from view ent. 
If different cards then consult DBA 

match_and_assert_ent_cards(V_name, Rel_names, Rel_occ, 
Entl_names, Ent1_occ, 

Rel_names_s, Ent2_s), 

oe 
oe
 o

e 
oP
 

match_and_assert_ent_cards(V_name, Rel_names, Rel_occ, 
Ent2_names, Ent2_occ, 

Rel_names_s, Ent1_s). 

% match the status of the corresponding ents. 
% |. use the view ent to complement the schema ent stat. 
% if the two stats disagree then consult DBA 

i match_and_assert_ent_stat(V_name, Rel_names, Rel_occ, 
Entl_names, Ent1_occ, 

Rel_names_s, Ent2_s), 
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imesh assert_ent_stat(V_name, Rel_names, Rel. oer 
Ent2, s_names, Ent2_occ, 

5 $ Rel. flames _s, arn LS). 
aa oi 

I = ee . 
+ identify _correspond_rel_ents(_, _, _) :- !. 

my
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/* Module : dynamic_objects */ 
/* Author : Mansoor Hassan */ 
<* Notes : This file contains a list of all the predicates (objects) */ 
/* which are used by bvim */ 

:- dynamic att_names_s/1. 

:- dynamic rel_names_s/2. 

:- dynamic ent_names_s/2. 

:> dynamic ent_att_names/2. 

:- dynamic rel_att_names_s/2. 

:- dynamic ent_att_det_s/2. 

:- dynamic rel_att_det_s/2. 

:- dynamic ent_rel_s/3. 

% used by the predicate view_schema_match to indicate a diff rel was 
% found. 

:- dynamic different_rels/é. 

% These are the conflict history predicates. 

% history of DBA given tel prio to resolve rel prio conflict 
% hist_rel_prio(rel_names_s(Rel_names, Hist_rel_prio)). 

:- dynamic hist_rel_prio/1. 

% history of DBA given ent prio to resolve ent prio conflict, stored as: 
% hist_ent_prio(ent_names_s(Ent_names, New_prio)) 

dynamic hist_ent_prio/1. 3 

  

% history of DBA given rel att key status, to resolve a rel att 
% key conflict, stored as : 
% hist_rel_att_key stat (Rel_names, Att_names, K_stat_h), 

:~+ dynamic hist_rel_att_key_stat/3. 

% history of DBA given rel att value, to resolve a rel att 
% value conflict, stored as : 
% hist_rel_att_val(Rel_names, Att_names, Val_h), 

t- dynamic hist_rel_att_val/3. 

% history of DBA given ent_rel card value, to resolve cardinality 
% value conflict, stored as 
% hist_ent_rel_card(Rel_names, Ent_names, Card_h), 

:- dynamic hist_ent_rel_card/3. 

% has this conflict been recorded in history, 
% if so, the history k stat is used 

% hist_ent_att_key_stat(Ent_names, Att_names, K_stat_h). 
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to ‘dynanic hist_ent_att_key stat/3. 

ps 7 

‘* has | been recorded in history, 
& At so, ©) ory k stat is used 
% hist_ent_att_val(Ent_names, Att_names, K_stat_h). 

+> dynamic hist_ent_att_val/3. x 

    

 



[* 
/* 
/* 
/* 
y* 

              
    

Module : bvim_modules 
Author : Mansoor Hassan 
Notes : This file contains a list of the files which contain 

the modules which form bvim. These modules are 
when bvim is called. 

% All the following modules (files) are part pf bvim. 

[schema_file_handling]. 
[user_views]. 
[merger]. 
[rel_matcher]. 
[comm_preds]. 

[f£ile_handling]. 

[query]. 
[query views}. 
[query_schema]. 

{multi_name_match]. 

[add_and_update_rel_names]. 
[add_and_update_ent_names). 
[add_rel_att_det_to_schema]. 
[add_ent_att_det_to_schema] . 

{cardinality handling]. 

[update_ent_rel_card]. 
[update_rel_att_key_ stat]. 
{update_rel_att_val]. 
{update _ent_att_key stat]. 
{update_ent_att_val]. 

% Display the contents of the schema or the views 
% in the VDL format 

(schema_vdl_form]. 
[views_vdl_form]. 

[views stats]. 
[schema_stats]. 

Cross object definition handling modules 
FOI IIIS IIIS IOI III IO ICIS IIo 

{att_rel_cross_er_conn). 
[att_rel_cross_no_er_conn]. 
[att_val_as_ent_rel]. 
{ent_att_cross]. 
[ent_rel_cross]. 

loaded 

Appendix J 

=f 

af 

ay 

a7 

These modules change the name of a given object in all its occurences in 
the schema 

(replace_rel_name]. 
(replace _ent_name]. 
[replace_att_name]. 

[change _att_k_stat]. 

[delete_ent). 
[delete att]. 
[delete rel]. 
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i- [post_int]. 

  

  

    t- [eross_conflicts]. 

"i> (fuzzy_match_ents_t}. 
t= [ges_post_int_checks]. 
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1 Module : update_ent_att_key stat Sh 
£* Author : Mansoor Hassan ds 
te Notes : This module receives the key status of the same attribute */ 
/* of the view rel and the schema rel. It matches these two */ 
/* key status's. If thet dont match, the it asks the history */ 
fs records to see if such conflict was resolved previously iat 
ye by the DBA, otherwise it asks the DBA to decide a new key */ 
/* status and it assertys this fact in the history for any */ 
* future conflicts. ne 

% decides the real att value between the view ent att 
% and schema rel att. 

update_ent_att_key stat(_v_name, _Ent_names, _Entl_occ, _Ent_s, 
_Att_names, K stat, K_stat_s, _Real.k stat) :- 

% equal key stats, or view ent att key stat is not given 
% then no change to schema rel att key stat 

% both keys are intantiated 
nonvar (K_stat), 
nonvar(K_stat_s), 

K_stat=K_stat_s, 
assert (real_ent_att_key_stat(K_stat_s)). 

update_ent_att_key _stat(_V_name, _Ent_names, _Entl_occ, _Ent_s, 
_Att_names, K stat, K_stat_s, _Keal_k_stat) :- 

% no view ent att k stat is given, so no change 
var (K_stat), 
assert (real_ent_att_key_stat (K_stat_s)). 

  

update_ent_att_key stat(_V_name, _Ent_names, _Entl_occ, _Ent_s, 
_Att_names, K_stat, K_stat_s, _Real_k stat) :- 

% schema rel att k stat is not given and view ent att k stat 

% is given, so, use view ent att k stat 
var (K_stat_s), 
nonvar (K_stat), i 
assert (real_ent_att_key_stat(K_stat)). 

update_ent_att_key_stat(_V_name, Ent_names, _Entl_occ, _Ent- 
Att_names, K_stat, K_stat_s, _Real_} 

    

% both of rels k status are given, but different 

nonvar(K_stat_s), 
nonvar (K_stat), 

% has this conflict been recorded in history, 

% if so, the history k stat is used 
hist_ent_att_key_stat(Ent_names, Att_names, K_stat_h), 
assert (real_ent_att_key_stat (K_stat_h)). 

update_ent_att_key_stat(V_name, Ent_names, _Entl_occ, _Ent_s, 
Att_names, K_stat, K_stat_s, Real_k stat) :- 

nonvar (K_stat_s), 
nonvar (K_stat), 
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ask_DBA_for_ent_att_k_stat(V_name, Ent_names, Ent_occ, Att_names, 
K_stat, K_stat_s, Real_k stat, Reply), 

*% investigate DBA key status reply 
ent_att_k_stat_confl_DBA_reply(V_name, Ent_names, Ent_occ, 

Att_names, K_stat, K_stat_s, Real_k stat, Reply). 

update_ent_att_k_stat(_, _, _, 

% a conflict in the two rels att key status, which is not in the 
* history, then, the DBA is asked. 

ask_DBA_for_ent_att_k_stat(V_name, Ent_names, _Ent_occ, Att_names, 
K_stat, K_stat_s, _Real_k stat, Reply) :- 

clear_screen, nl, 
write('CONFLICT between view and schema entity att key status"), 
nl, nl, 
write('view name is : Bie 

write(V_name), nl, nl, 
write('entity name is : '), 
write(Ent_names), nl, nl, 
write('attribute with conflict is: '), 
write(Att_names), nl, nl, 
write('schema entity has key status : '), 
write (K_stat_s), ni, nl, 

write('view entity has key status : '), 
write(K stat), nl, nl, nl, 
write('Please do one of the following :'), nil, nl, 
write(' 1. Enter a new key status'), nl, 
write(' 2. Type q or query to get information from the views or'), 
write(' schema'), nl, 
read (Reply). 

% DBA has given new key status or requested information about 
% the views or schema to help him decide. 

  

ent_att_k_stat_confl_DBA_reply(V_name, Ent_names, _Ent_occ, 
Att_names, K_stat, K_stat_s, _Real_k stat, Reply) :- 

(Reply==q; 

Reply==query), 
query, 
ask_DBA_for_ent_att_k_stat(V_name, Ent_names, _Ent_occ, Att_names, 

K_stat, K_stat_s, _Real_k_stat, _). 

% DBA has given new key status 
ent_att_k_stat_confl_DBA_reply(_, Ent_names, _, Att_names, _, 

(Reply==key; 
Reply==notkey) , 
assert_fact (real_ent_att_key stat (Reply)), 
assert_fact (hist_ent_att_key stat(Ent_names, Att_names, Reply)). 

_+ _+ Reply) :- 

% DBA has given incorrect key status 
ent_att_k_stat_confl_DBA_reply(V_name, Ent_names, _Ent_occ, 
=i i Att_names, K stat, K_stat_s, _Real_k stat, Reply) :- 

Gynt Ake nh, 
write('You have typed the wrong key status'), nl, 
write('Type either key or notkey'), nl, 
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/* Module : update_ent_att_val */ 
1 Author : Mansoor Hassan =i 
i Notes : This module receives the value of the same attribute */ 
hg of the view rel and the schema rel. It matches these two ae 
/* values. If they dont match, the it asks the history */ 
L® records to see if such conflict was resolved previously ah 
f* by the DBA, otherwise it asks the DBA to decide a new ap 
Te value and it assertys this fact in the history for any my, 
4% future conflicts. a7 

% decides the real att value between the view ent att 
% and schema ent att. 

update_ent_att_val(_V_name, _Ent_names, _Entl_occ, _Ent_s, 
_Att_names, Val, Val_s, _Real_val) :- 

% equal values, or view ent att value is not given 

% then no change to schema ent att value 

Val==[1, % no value given for view ent att 
Val_s==[], % no value given for schema ent att 
multi_name_match(Val, Val_s), 
assert (real_ent_att_val(Val_s)). 

update_ent_att_val(_V_name, _Ent_names, _Entl_occ, “_Ent_s, 
_Att_names, Val, Val_s, _Real_val) :- 

% no view ent att k stat is given, so no change 
Val==[], 
assert (real_ent_att_val(Val_s)). 

  

update _ent_att_val(_V_name, _Ent_names, _Entl_occ, _Ent_s, 
_Att_names, Val, Val_s, Real val) :- 

% schema ent att k stat is not given and view ent att k stat 
% is given, so, use view ent att k stat 

Val_s==[], 
Val\==[], 
assert (real_ent_att_val(Val)). 

update _ent_att_val(_V_name, _Ent_names, _Entl_occ, _Ent_s;, 
_Att_names, Val, Val_s, _Real_val) :- 

% schema ent att k stat is not given and view ent att k stat 

% is given, so, use view ent att k stat 
multi_name_match(Val_s, Val), 
assert (real_ent_att_val(Val)). 

% both of rels atts values are given, but different, 
% and ent att val previously recorded in history 

update_ent_att_val(_V_name, Ent_names, _Entl_oce, _Ent_s, 
Att_names, Val, Val_s, _Real_val) :- 

% both of rels atts values are given, but different 

  

% has this conflict been recorded in history, 

% if so, the history value is used 
hist_ent_att_val(Ent_names, Att_names, Val_h), 
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assert_fact (real_ent_att_val(Val_h)). 

update_ent_att_val(_V_name, Ent_names, _Entl_occ, _Ent_s, 
Att_names, Val, Val_s, _Real_val) :- 

  

ask_DBA_for_ent_att_val(V_name, Ent_names, Ent_occ, Att_names, 
Val, Val_s, Real_val, Reply), 

% investigate DBA values reply 
ent_att_val_confl_DBA_reply(V_name, Ent_names, Ent_occ, 

Att_names, Val, Val_s, Real_val, Reply). 

update_ent_att_val(_, _, 2, + ir _» * _)+ 

% a conflict in the two rels att values, which is not in the 

% history, then, the DBA is asked. 

ask_DBA_for_ent_att_val(_V_name, Ent_names, _Ent_occ, Att_names, 
Val, Val_s, _Real_val, Reply) :- 

clear_screen, nl, 
write (‘CONFLICT between view and schema entity att values"), 
al, 

write('entity name is : "Ye 
write(Ent_names), nl, 
write('attribute with conflict is: '), 
write (Att_names), nl, nl, 
write('schema entity attribute has values : '), 
write(Val_s), nl, nl, 
write('view entity attribute has values : '), 
write(Val), nl, nl, 
write('Please do one of the following :'), nl, nl, 
write(" Le Enter a new values'), nl, 

write(' a Type q or query to get information from the views or'), 
write(' schema'), nl, 
read(Reply) . 

% DBA has given new values or requested information about 
% the views or schema to help him [Jide. 

ent_att_val_confl_DBA_reply(V_name, Ent_names, _Ent_occ, 
Att_names, Val, Val_s, _Real_val, Reply) :- 

(Reply==q; 
Reply==query), 
query, 

% now ask the DBA again for a priority after his query 
ask_DBA_for_ent_att_val(V_name, Ent_names, _Ent_occ, Att_names, 

Val, Val_s, _Real_val, _). 

% DBA has given new values 
% This is difficult to check for correctness as att vals can be 
% anything 

ent_att_val_confl_DBA_reply(_, Ent_names, _, Att_names, _, _, _, Reply) :- 
assert_fact (real_ent_att_val({Reply])), 
assert_fact (hist_ent_att_val(Ent_names, Att_names, [Reply])). 
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/* Module : update_ent_rel_card */ 
4 Author : Mansoor Hassan a 
Ue! Notes : This module receives the cardinalities of the view ent irel +7 
oe and the schema ent_rel. If the schema ent_rel has no card */ 
hss then it replaces it with the view ent_rel cardinality. oe 
c* If there is a conflict between the two cardinalitities af 
/* then it tries the history records of a possible previous */ 
/* conflict. If no history of a previous conflict is given, */ 
/* then the DBA is asked to give a rsponse. */ 

  

dynamic real_ent_rel_card/1. 

% hist_ent_rel_card(Rel_names, Ent_names, Card_h), 

% If the ents cards dont match, then try the history records 
% If no history record of a previous conflict is given, then 
% ask the DBA, to resolve the conflict, and record this fact 

update_ent_rel_card(_V_name, _Rel_names, _Rel_occ, 
_Ent_names, _Ent_occ, Ent_card, 
_Rel_names_s, _Ent_s, Ent_card_s) 

  

% equal ent cards, or view rel ent cards is not given 
% then no change to schema rel ent cards 

Ent_card== Ent_card_s, 
assert_fact(real_ent_rel_card(Ent_card_s)). 

update_ent_rel_card(_v_name, _Rel_names, _Rel_occ, 
£ _Ent_names, _Ent_occ, Ent_card, 

_Rel_names_s, _Ent_s, Ent_card_s) :- 

%-no view ent cards is given, so no change 
Ent_card==[], 
assert_fact (real_ent_rel_card(Ent_card_s)). 

update_ent_rel_card(_V_name, _Rel names, _Rel_occ, ; 
_Ent_names, _Ent_occ, Ent_card, 
_Rel_names_s, _Ent_s, Ent_card_s) :- 

% no view ent cards is given, so no change 
Ent_card==Ent_card_s, 
assert_fact,(real_ent_rel_card(Ent_card_s)). 

update_ent_rel_card(_V_name, _Rel_names, _Rel_occ, 
_Ent_names, _Ent_oce, Ent_card, 
“Rel_names_s, Ent_s, Ent_card_s) :- 

% schema ent cards is not given and view ent cards 
% is given, so, use view ent cards 

Ent_card_s==[], 
Ent_card\==[], 
assert (real_ent_rel_card(Ent_card)). 

  

update_ent_rel_card(_V_name, Rel_names, _Rel_occ, 
Ent_names, _Ent_oce, Ent_card, 
_Rel_names_s, _Ent_s, Ent_card_s) : 

% both of rels ent cards are given, but different 

Ent_card_s\==[], 
Ent_card\==[], 
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* has this conflict been recorded in history, 

% if so, the history ent cards is used 
hist_ent_rel_card(Rel_names, Ent_names, Ent_card_h), 
assert (real_ent_rel_card(Ent_card_h)). 

update_ent_rel_card(V_name, Rel_names, _Rel_occ, 
Ent_names, _Ent_occ, Ent_card, 
_Rel_names_s, _Ent_s, Ent_card_s) :- 

% both of rels ent cards are given, but different 
Ent_card_s\==[], 
Ent_card\==[], 
Ent_card_s\==Ent_card, 
ask_DBA_for_rel_ent_card(V_name, Rel_names, Rel_occ, 

Ent_names, Ent_occ, Ent_card, 
Rel_names_s, Ent_s, Ent_card_s, Reply), 

% investigate DBA ent cards reply 
rel_ent_card_confl_DBA_reply(V_name, Rel_names, Rel_occ, 

Ent_names, Ent_occ, Ent_card, 
Rel_names_s, Ent_s, Ent_card_s, Reply). 

% both cards are different, and no history of a previous 
% cardinality conflict, so ask the DBA 

update_ent_rel_card(V_name, Rel_names, Rel_occ, 
Ent_names, Ent_occ, Ent_card, 
Rel_names_s, Ent_s, Ent_card_s) :- 

Ent_card_s\==[], 
Ent_card\==[], 
ask_DBA_for_rel_ent_card(V_name, Rel_names, Rel_occ, 

Ent_names, Ent_occ, Ent_card, a 
Rel_names_s, Ent_s, Ent_card_s, Reply), 

% investigate DBA ent cards reply 
rel_ent_card_confl_DBA_reply(V_name, Rel_names, Rel_occ, 

Ent_names, Ent_occ, Ent_card, 
Rel_names_s, Ent_s, Ent_card_s, Reply). 

update ent. rel card(; 2) 2 Le oe Le ae ae | 

% a conflict in the two rels ent cards, which is not in the 
% history, then, the DBA is asked, 

ask_DBA_for_rel_ent_card(V_name, Rel_names, _Rel_occ, 
Ent_names, _Ent_occ, Ent_card, 
_Rel_names_s, _Ent_s, Ent_card_s, Reply) :- 

clear_screen, nl, 
write('CONFLICT between view and schema relationship ent cards"), 
nl, nl, 

write('view name is : "yy 

write(V_name), nl, nl, 
write('relationship name is : '), 
write(Rel_names), nl, nl, 
write('entity name is : '), 
write(Ent_names), nl, nl,, 

write('schema relationship has ent cards : '), 

write(Ent_card_s), nl, nl, 
write('view relationship has ent cards : '), 
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write(Ent_card), ni, ni, 
write('Please do one of the following :'), nl, nl, 
write(' ae Enter a new ent cards'), nl, 
write(* 2. Type q or query to get information from the views or'), 
write(' schema'), nl, 
read(Reply). 

* DBA has given new ent cards or requested information about 

% the views or schema to help him [Jide. 
rel_ent_card_confl_DBA_reply(V_name, Rel_names, Rel_occ, 

Ent_names, Ent_oce, Ent_card, 
Rel_names_s, Ent_s, Ent_card_s, Reply) :- 

(Reply==q; 

Reply==query), 
query, 

% now ask the DBA again for a priority after his query 
ask_DBA_for_rel_ent_card(V_name, Rel_names, Rel_occ, 

Ent_names, Ent_occ, Ent_card, 
Rel_names_s, Ent_s, Ent_card_s, Reply). 

% DBA has given new ent cards 
% At the moment no validation of his reply is carried out 

rel_ent_card_confl_DBA_reply(_, Rel_names, _, 
Ent_names, _, _, _, + _» Reply) :- 

assert_fact(real_ent_rel_card(Reply)), 
assert_fact (hist_ent_rel_card(Rel_ names, Ent_names, Reply)). 
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/* Module : update_rel_att_key stat */ 
/* Author : Mansoor Hassan */ 
ve Notes : This module receives the key status of the same attribute */ 
f* of the view rel and the schema rel. It matches these two oy 
/* key status's. If thet dont match, the it asks the history */ 
i* records to see if such conflict was resolved previously *y 
e by the DBA, otherwise it asks the DBA to decide a new key */ 
is status and it assertys this fact in the history for any af 
fe future conflicts. */ 

% decides the real att value between the view rel att 
% and schema rel att. 

update _rel_att_k_stat(_, _, _, _, K stat, K_stat_s, _Real_k stat) :- 

% equal key stats, or view rel att key stat is not given 
% then no change to schema rel att key stat 

nonvar (K_stat), 
nonvar(K_stat_s), 

K_stat==K_stat_s, 
assert (real_rel_att_key stat (K_stat_s)). 

update_rel_att_k_stat(_V_name, _Rel_names, _Rel_occ, _Att_names, 
K_stat, K_stat_s, _Real_k_ stat) 

  

% no view rel att k stat is given, so no change 
var (K_stat), 
assert (real_rel_att_key_stat (K_stat_s)). 

update_rel_att_k_stat(_V_name, _Rel_names, _Rel_occ, _Att_names, 

  

K stat, K_stat_s, _Real_k_ stat) 

% schema rel att k stat is not given and view rel att k stat 
% is given, so, use view rel att k stat 

var (K_stat_s), 
nonvar(K_stat), 
assert (real_rel_att_key_stat(K_stat)). 

update_rel_att_k stat(_V_name, Rel_names, _Rel_occ, Att_names, 
K_stat, K_stat_s, _Real_k stat) :- 

% both of rels k status are given, but different 
nonvar(K_stat_s), 
nonvar (K_stat), 

* has this conflict been recorded in history, 
% if so, the history k stat is used 

hist_rel_att_key_stat(Rel_names, Att_names, K_stat_h), 
real_key stat (K_stat_h). 

update_rel_att_k_stat(V_name, Rel_names, Rel_occ, Att_names, 
K_stat, K_stat_s, Real_k_stat) :- 

nonvar (K_stat_s), 
nonvar (K_stat), 
ask_DBA_for_rel_att_k_stat(V_name, Rel_names, Rel_occ,. Att_names, 

"  K_stat, K_stat_s, Real_k stat, Reply), 

% investigate DBA key status reply 
rel_att_k_stat_confl_DBA_reply(V_name, Rel_names, Rel_occ, 

Att_names, K_stat, K_stat_s, Real_k stat, Reply). 
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update relvatt: k stat( > 5 99:0, oe Ne 

% a conflict in the two rels att key status, which is not in the 
% history, then, the DBA is asked, 

ask_DBA_for_rel_att_k_stat(_V_name, Rel_names, _Rel_occ, Att_names, 
K_stat, K_stat_s, _Real_k stat, Reply) :- 

clear_screen, nl, 
write('CONFLICT between view and schema relationship att key status"), 

  

nl, ni, 
write('relationship name is ;: "he 

write(Rel_names), nl, 
write('attribute with conflict is: '), 
write(Att_names), nl, nl, ni, 
write('schema relationship has key status : "ye 
write(K_stat_s), nl, nl, 
write('view relationship has key status : Fy 
write(K_stat), nl, nl, nl, 
write('Please do one of the following :'), nl, nl, 
write(' 1. Enter a new key status'), nl, 

write(! 2. Type q or query to get information from the views or‘), 
write(" schema’), nl, 
read (Reply) . 

* DBA has given new key status or requested information about 
% the views or schema to help him decide. 

rel_att_k_stat_confl_DBA_reply(V_name, Rel_names, _Rel_occ, 
Att_names, K stat, K_stat_s, Real_k stat, Reply) :- 

(Reply==q; 
Reply==query), 
query, 

% now ask the DBA again for a priority after his query 
ask_DBA_for_rel_att_k_stat(V_name, Rel_names, _Rel_occ, Att_names, 

K_stat, K_stat_s, _Real_k stat, Reply). 

% DBA has given new key status 
rel_att_k_stat_confl DBA_reply(_, Rel_names, _, Att_names, _, _, _, Reply) :- 

(Reply==key; 
Reply==notkey), 
assert (real_rel_att_key_stat(Reply)), 
assert (hist_rel_att_key stat (Rel_names, Att_names, Reply)). 

% DBA has given incorrect key status 
rel_att_k_stat_confl_DBA_reply(V_name, Rel_names, _Rel_occ, 

Att_names, K stat, K_stat_s, _Real_k_stat, Reply) :- 
nl, ni, ni, nl, 

write(*You have typed the wrong key status'), nl, 
write('Type either key or notkey"'), nl, 

ask_DBA_for_rel_att_k_stat(V_name, Rel_names, _Rel_occ, Att_names, 
K_stat, K_stat_s, _Real_k_stat, Reply), !. 
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/* Module : update _rel_att_val af 
/* Author : Mansoor Hassan */ 
/* Notes : This module receives the value of the same attribute */ 
/* of the view rel and the schema rel. It matches these two */ 
/* values. If they dont match, the it asks the history */ 
/* records to see if such conflict was resolved, previously */ 
/* by the DBA, otherwise it asks the DBA to decide a new */ 
/* value and it assertys this fact in the history for any */ 
/* future conflicts. */ 

% decides the real att value between the view rel att 
% and schema rel att. 

update_rel_att_val(_, _, _, _, Val, Val_s, _Real_val) :- 

update_rel_att_val(_, _. _, 

% equal values, or view rel att value is not given 
% then no change to schema rel att value 

Val=-[], 
Val_s==[), 
assert (real_rel_att_val(Val_s)). 

_, Val, Val_s, _Real_val) :- 

% equal values, or view rel att value is not given 
% then no change to schema rel att value 

multi_name_match(Val, Val_s), 
assert (real_rel_att_val(Val_s)). 

update_rel_att_val(_V_name, _Rel_names, _Rel_occ, _Att_names, 
Val, Val_s, _Real_val) :- 

% no view rel att k stat is given, so no change 
Vale=[); 
assert (real, rel _att_val(Val_s)). 

update_rel_att_val(_V_name, _Rel_names, _Rel_occ, _Att_names, 

update_rel_att_val(_V_name, Rel_names 

Val, Val_s, _Real_val) :   

% schema rel att k stat is not given and view rel att k stat 
% is given, so, use view rel att k stat 

Val_s==[], 
Val\==[], 
assert (real_rel_att_val(Val)). 

% both of rels atts values are given, but different, 
& and rel att val previously recorded in history 

_Rel_oce, Att_names,   

  

Val, Val_s, _Real_val) 

% both of rels atts values are given, but different 
Val_s\==[], 
Val\==[], 

% has this conflict been recorded in history, 
% if so, the history value is used 

hist_rel_att_val(Rel_names, Att_names, Val_h), 
assert_fact (real _rel_att_val(Val_h)). 
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update_rel_att_val(V_name, Rel_names, Rel_occ, Att_names, 
Val, Val_s, Real_val) :- 

Val_s\==[1, 
Val\==[], 
ask_DBA_for_rel_att_val(V_name, Rel_names, Rel_occ, Att_names, 

Val, Val_s, Real_val, Reply), 

% investigate DBA values reply 
rel_att_val_confl.DBA_reply(V_name, Rel_names, Rel_occ, 

Att_names, Val, Val_s, Real_val, Reply). 

Sodate rel vattuval (a4 is jibe 

% a conflict in the two rels att values, which is not in the 
*% history, then, the DBA is asked, 

ask_DBA_for_rel_att_val(V_name, Rel_names, _Rel_occ, Att_names, 
Val, Val_s, _Real_val, Reply) :- 

clear_screen, nl, 
write (‘CONFLICT between view and schema relationship att values'), 
Rly. AU, 
write('view name is : '), 
write(V_name), nl, 
write('relationship name is : '), 
write(Rel_names), nl, 
write('attribute with conflict is: ‘), 
write (Att_names), nl, nl, 
write('schema relationship attribute has values : '), 
write(Val_s), nl, nl, 
write('view relationship attribute has values : oe 

write(Val), nl, ni, 
write('Please do one of the following :'), nl, ni, 
write(' De Enter a new values‘), nl, 
write(' 2. ‘Type q or query to get information from the views or'), 
write(' schema’), nl, 

read(Reply) . 

% DBA has given new values or requested information about 
% the views or schema to help him [Jide. 

rel_att_val_confl_DBA_reply(V_name, Rel_names, _Rel_occ, 
Att_names, Val, Val_s, _Real_val, Reply) :- 

(Reply==q; 
Reply==query), 
query, 

% now ask the DBA again for a priority after his query 
ask_DBA_for_rel_att_val(V_name, Rel_names, _Rel_occ, Att_names, 

Val, Val_s, _Real_val, Reply). 

% DBA has given new values 
% This is difficult to check for correctness as att vals can be 

% anything 
rel_att_val_confl_DBA_reply(_, Rel_names, _, Att_names, _, _, _, Reply) :- 

assert (real_rel_att_val({Reply])), 
assert (hist_rel_att_val(Rel_names, Att_names, [Reply])). 
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/* Module : fuzzy_match_ents */ 
/* Notes: This module is initiated as a post integration task */ 
/* It considers all the entities of the schema and */ 
/* calculates their fuzzy match level based on: */ 
I a Attributes names */ 
/* 2 Attributes key status */ 

[P0 3 Attributes values */ 
Vii 4 Relationship names involving the two entities */ 

- use_module(library(math)) . 

% f_slf_pa(El, E2, Pa). keeps the fuzzy match atts names of El & E2 
% f_slf_pk(E1, E2, Pk). keeps the fuzzy match atts names of El & E2 
% f_slf_parEl, E2, Pr). keeps the fuzzy match atts names of El & E2 
* f_slf_pa(E1, E2, Pa). keeps the fuzzy match atts names of El & E2 

dynamic tpa_no/1. 

dynamic tpa_tot/1. 
dynamic tpr_no/1. 
dynamic tpr_tot/1. 
dynamic no_of_above_pa_av/i. 
dynamic no_of_above_pr_av/1. 

    

fuzzy_process:- 
fuzzy_ents_all, 
categories. 

list_slfs:- 
slf_weights(El, E2, 0, C, G, Tl, T2, 13), 
write((El, E2, * We 
write([O, C, G, ' PY 
write([Tl, 12, 13]), 
fail. 

list_sifs. 

categories:- 

slf1_low_of_slf1(Slf1_L, Slf1_M), 
slf2_low_of_slf2(S1f2_L, S1f2_M),- 
s1f3_low_of_slf3(S1£3_L, S1£3_M), 
pa_low_of_pa(Pa_L, Pa_M), 
pk_low_of pk(Pk_L, Pk_M), 
pr_low_of _pr(Pr_L, Pr_M), 
categories list (S1f1_L, S1f1_M, Sl1f2_L, S1£2_M, S1f3_L, S1£3_M, 

Pa_L, Pa_M, Pk_L, Pk_M, Pr_L, Pr_M). 

categories list (Slf1_L, S1f1_M, S1f2_L, S1f£2_M, S1f3_L, S1f3_M, 
Pa_L, Pa_M, Pk_L, Pk_M, Pr_L, Pr_M    

slf_weights(El1, E2, Pa, Pk, Pr, Slf1, S1f2, S1f3), 

categories list_1(Slf1_L, Slf1M, S1f2_L, S1f£2_M, S1f3_L, S1£3_M, 
“Pa L, Pa_M, Pk_L, Pk_M, Pr_L, Pr_M, 

El, E2, Pa, Pk, Pr, Slfl, Slf2, Sif3), 
fail. 

Cabequrieswl Lett 7 (an Sie Mme eerie, a; erie « 

categories list_1(Sl1f1_L, Slf1_M, Slf2_L, Sl1f2_M, S1f3_L, S1f£3_M, 
Pa_L, Pa_M, Pk_L, Pk_M, Pr_L, Pr_M, 

El, E2, Pa, Pk, Pr, Slfl, Slf£2, S1f3):- 
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categories list_2(S1f1_L, Slf£1M, S1f2_L, Slf2_M, sif3_L, 
Pa_L, Pa_M, Pk_L, Pk_M, Pr_L, Pr_M, 

El, £2, Pa, Pk, Pr, Slf1, Sif2, Sif3), 

categories_list_2(S1f1_L, Slf1M, Slf2_L, Slf2_M, S1f3_L, s1£3_M, 
Pa_L, Pa_M, Pk_L, Pk_M, Pr_L, Pr_M, 

£1, E2, Pa, Pk, Pr, Siti, 'sif2, S1£3):- 

cat_pa(Pa, Pa_L, Pa_M, Pa_cat), 
cat_pr(Pr, Pr_L, Pr_M, Pr cat), 
cat_pk(Pk, Pk Lb, Pk_M, Pk_cat), 
cat_slf1(Slf1, Slf1_L, S1f1_M, Slf1_cat), 
cat_slf1(Slf2, Sl1f2_L, S1f2_M, S1f2_cat), 
cat_slf1(silf3, S1f3_L, S1f3_M, S1f3_cat), 
nl, 
write([{El, E2 

  

" Pa_cat, Pa, 
Pk_cat, Pk, 
Pr_cat, Pry 
1°, Sifiicat,, sitz, 
S1f2_cat, $1f2, 
Slf3_cat, ‘S1f3)}). 

cat_pa(Pa, Pal, Pa M, Pa_cat) 
Pa < Pal, Pa_cat = 'L: '. 

      

cat_pa(Pa, _Pa_L, Pa_M, Pa_cat): 
Pa < PaM, Pa_cat = 'M: '. 

cat_pa(Pa, Pa L, Pa_M, Pa_cat 
Pa > PaM, Pacat = 'H: '. 

  

cat_pk (Pk, Pk_L, _Pk_M, Pk_cat 
Pk < Pk_L, Pk_cat =    

cat_pk(Pk, _Pk_L, Pk_M, Pk_cat 
Pk < Pk_M, Pk_cat = 'M 

    

   

  

cat_pk(Pk, _Pk_L, Pk_M, Pk_cat 
Pk > Pk_M, Pk_eat = 'H: '. 

    

cat_pr(Pr, Pr_L, _Pr_M, Pr_cat 

Pr < Pr_l, Pricat = 'L: '. 

cat_pr(Pr, _Pr_L, Pr_M, Pr_cat 

Pr < Pr_M, Pricat = 'M: '. 

  

cat_pr(Pr, _Pr_L, Pr_M, Pr_cat 
Pr > Pr_M, Pr_cat = 

  

eat_slf1(Slf1, Slf1_L, _S1f1_M, S1f1_cat) :- 
Slfl < slfl_L, Slfi_cat = 1,   

cat_sif1(Slf1, _Slf1_L, S1f1_M, S1f1_cat):- 
Slfl < sifl_M, Slfil_cat = ' 

  

cat_slf1(Slf1, _S1f1_L, S1f1_M, S1f1l_cat):- 

Slf1 > S1f1_M, Slfl_cat = ' * 

183 

Appendix J 

s1f3_M,



cat_slf2(S1f2, S1f2_L, _S1f£2_M, S1f2_cat):- 
Slf2 < Slf2_L, S1f2_cat = "L: '. 

cat_slf2(Slf2, _S1f2_L, Sl1f2_M, S1f2_cat):- 
S1£2 < S1f2_M, Slf2_cat = ' 

  

eat_sif2(Slf2, _Slf2_L, Slf2_M, S1f2_cat) :- 
Slf2 > S1f2_M, Slf2_cat = ‘H: '. 

cat_slfv3(S1f3, S1f3_L, _S1f3_M, S1f3_cat) :- 
S1f3 < S1f3_L, ‘Slf3icat = 'L: *. 

cat_slf3(S1f3, _S1f3_L, S1f3_M, S1f3_cat) 

S1f3 < S1f3_M, Sl1f3_cat = 'M: '. 

  

cat_slf3(S1f£3, _S1f3_L, S1f3_M, S1f3_cat):- 
S1f3 > S1f3_M, S1f3_cat = 

  

slfl_low_of_slf1(L, M):- 
assert (slf1_tot(0)), 
assert (slf1_no(0)), 
slf1_avl, 
s1f1_av3_low(L), 
slf1_av3_medium(L, M), 
ni, nl, nl, 
write({'SLF1 Low is: ', L]), 
write(['SLF1 Medium is: ', M]). 

slf1_av1:- 
Pit weighte tu =e hee, Tie 7 2) 
slfl_av2(T), 
uetadis 

slfl_avi. 

slf1_av2(T):- 
add_slf1_tot(T), 
add_slf1_no, 

1 

slf1_av3_low(L) :- 
retract (slf1_tot(T)), 
retract (slf1_no(N)), 
Lis T/N. 

slfl_av3_medium(L, M):- 
assert (slf1_tot(0)), 
assert (slf1_no(0)), 
slf1_av3_medium_1(L), 
slf1_av3_medium_3(M). 

s1£1_av3_medium_1(L):- 
elb-weighte( 76 ue 6 Ty Sein Je 
slf1_av3_medium_2(L, 1), 
fail. 

slf1_av3_medium_1(_). 

184 

Appendix J



Appendix J 

slf1_av3_medium_2(L, 1) :- 
7 ely 
add_slf1_tot(T), 
add_slf1_no, 

! 
slf1_av3_medium_2(_, _). 

slf1_av3_medium_3(M) :- 
retract (slfl_tot(T)), 
retract (slf1_no(N)), 
Weis! Df one 

s1f£2_low_of_slf2(L, M):- 
assert (slf£2_tot(0)), 
assert (slf2_n0(0)), 
slf2_avl, 
slf2_av3_low(L), 
slf2_av3_medium(L, M), 
nl, nl, nl, 
write(['SLF2 Low is: ', L]), 
write(["SLF2 Medium is: ', Ml). 

slf£2_avl:- 
sieawetghes (a7 on Opes, 8, dy 
slf2_av2(T), 
fail. 

sif2_avi. 

s1£2_av2(T):- 
add_slf2_tot(T), 
add_slf2_no, 

1 

s1£2_av3_low(L) :- 
retract (slf2_tot(T)), 
retract (s1f2_no(N)), 
Lis T/N. 

sl£2_av3_medium(L, M):- 
assert (slf2_tot(0)), 
assert (slf£2_no(0)), 
s1£2_av3_medium_1(L), 
slf£2_av3_medium_3(M). 

sl£2_av3_medium_1(L):- 
Bit weights(S))o, 4) 7 x. 
slf2_av3_medium_2(L, 1), 
fail. 

slf2_av3_medium_1(_). 

aT ey 

sl£2_av3_medium_2(L, T1):- 
T> bl, 

add_slf2_tot(T), 
add_slf2_no, 
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slf2_av3_medium2(_, _). 

s1£2_av3_medium_3(M) :- 
retract (slf2_ tot (T)), 
retract (sl1f2_no(N)), 
Mis T/N. 

s1f£3_low_of_sl£3(L, M):- 
assert (slf3_tot(0)), 
assert (s1f3_no(0)), 
slf3_avl, 
s1f3_av3_low(L), 
slf3_av3_medium(L, M), 
nl, nl, ni, 
write(['SLF3 Low is: ', Ll), 
write([{'SLF3 Medium is: ', M]). 

s1f£3_avl:- 
elf welghtetey ou. ker ee ee, Te 
s1f3_av2(T), 
fail. 

slf3_avl. 

slf3_av2(T):- 
add_s1f£3_tot(T), 
add_slf3_no, 
. 

s1£3_av3_low(L) :- 
retract (s1f3_tot(T)), 
retract (slf3_no(N)), 
Die0t fou. 

slf£3_av3_medium(L, M):- 
assert (slf3_tot(0)), 
assert (slf3_no(0)), 
s1£3_av3_medium_1(L), 
s1f3_av3_medium_3(M). 

s1£3_av3_medium_1(L) :- 
slf_weights(_, , . _» _. 
slf3_av3_medium_2(L, 1), 
fail. 

slf3_av3_medium_1(_). 

ere, 

slf3_av3_medium_2(L, T1):- 

TOL, 

add_s1f3_tot(T), 
add_slf3_no, 

1 
slf3_av3_medium_2(_, _). 

s1£3_av3_medium_3(M) :- 
retract (slf3_tot(T)), 
retract (s1f3_no(N)), 
Mis T/N. 
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pa_low_of_pa(L, M):- 
assert (pa_tot(0)), 
assert (pa_no(0)), 
pa_avl, 
pa_av3_low(L), 
pa_av3_medium(L, M), 
nl, nil, al, 
write([{"Pa Low is: ', L}), 
write(['Pa Medium is: ', MJ). 

pa_avi:- 
eit oMeAghte (hens iyi e eee, Pe), 
pa_av2(T), 
fail. 

pa_avi. 

pa_av2(T):- 
add_pa_tot(T), 
add_pa_no, 

! 

pa_av3_low(L) :- 
retract (pa_tot(T)), 
retract (pa_no(N)), 
Leds t / Ni 

pa_av3_medium(L, M):- 
assert (pa_tot(0)), 
assert (pa_no(0)), 
pa_av3_medium_1(L), 
pa_av3_medium_3(M). 

pa_av3_medium_1(L) :- 

aif weighte(ia<, Te. oy ey hs) ie 
. pa_av3_medium_2(L, 1), 

fail. 
pa_av3_medium_1(_). 

pa_av3_medium_2(L, 1) :- 
TS L, 
add_pa_tot(T), 
add_pa_no, 
a 

pa_av3_medium_2(_, _). 

pa_av3_medium_3(M) :- 
* retract (pa_tot(T)), 

retract (pa_no(N)), 
Niet 2 N, 

Pk_low_of_pk(L, M):- 
assert (pk_tot (0)), 
assert (pk_no(0)), 
pk_avl, 
pk_av3_low(L), 

187



Appendix J 

Pk_av3_medium(L, M), 
nl, nl, ni, 
write(({'Pk Low is: ', L]}), 
write(['Pk Medium is: ', M]). 

pk_avl:- 
Bitewes ghee (es wig 2, eer ae en 
pk_av2(T), 
fail. 

pk_avi. 

pk_av2(T) :- 
add_pk_tot(T), 
add_pk_no, 
1. 

pk_av3_low(L) :~ 
retract (pk_tot(T).), 
retract (pk_no(N)), 
Lidea® / N, 

pk_av3_medium(L, M):- 
assert (pk_tot(0)), 
assert (pk_no(0)), 
pk_av3_medium_1(L), 
pk_av3_medium_3(M) . 

pk_av3_medium_1(L) :- 
Sif Woights(Gi Tap = Sr Ne 
pk_av3_medium 2(L, 7), 
fail. 

pk_av3_medium_1(_). 

pk_av3_medium_2(L, 1) :- 
TOL 
add_pk_tot(T), 
add_pk_no, 

! 
pk_av3_medium_2(_, _). 

pk_av3_medium_3(M) :- A 
retract (pk_tot(T)), 
retract (pk_no(N)), 
Mis T/ N. 

pr_low_of_pr(L, M):- 
assert (pr_tot (0)), 
assert (pr_no(0)), 
pr_avl, 
pr_av3_low(L), 
pr_av3_medium(L, M), 
nly nl; nl, 
write({'Pr Low is: ', L]), 
write(["Pr Medium is: ', M]). 

pr_avi:- 
slf_weights(_, _, + + Te 6 W+ _)e 
pr_av2(T), 
fail. 

pr_avi. 
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pr_av2(T):- 
add_pr_tot(T), 
add_pr_no, 

! 

pr_av3_low(L) :- 
retract (pr_tot(T)), 
retract (pr_no(N)), 
Dae, DPR, 

Pr_av3_medium(L, M):- 
assert (pr_tot(0)), 
assert (pr_no(0)), 
pr_av3_medium_1(L), 
pr_av3_medium_3(M) . 

  

pr_av3_medium_1(L): 
slf_weights( —, i+ o» Ty -» or Le 
pr_av3_medium_2(L, 1), 
fail. 

pr_av3_medium_1(_). 

pr_av3_medium_2(L, 1) :- 
Teri, 

add_pr_tot(T), 
add_pr_no, 

! 
pr_av3_medium_2(_, _). 

pr_av3_medium_3(M) :- 
retract (pr_tot(T)), 

retract (pr_no(N)), 
Mis T/N. 

The folowing predicates produce the total similarity factors 
for entities, based on the individual similarity factors 
of their attribute names, key attribute names, and relationships. 
The total similarity factor is P, and it is based on Pa, Pk, Pr. 
The calculation of P is done for each entity separately. 
The proces of finding P is started by calling the predicate 
fuzzy_ents_all. ed

e 
de
 

dP 
oP
 o

e 
oP
 

fuzzy_ents_all: 

nl, mi, nl, 
write('You have requested to calculate the Similarity Level Factors"), 
nl, 
write('In order to find the fuzzy matching levels of the GCS 

entities,"), nl, 
write('the individual similarity level factors for: '), nl, 
write('attributes names Pa, key attribute namesPk, '), nl, 
write('and relationship names'), 

  

nl, ni, 
write('In order to calculate the weight each of Pa, Pk, and Pr‘), nl, 

write('plays in calculating P, you must enter the weights for '), nl, 
write('each of these’), nl, nl, 
write('ENTER the weight for Pa: '), 
read(Wipa), nl, nl, 
write("ENTER the weight for Pk: ), 

read(Wipk), nl, nl, 
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write('ENTER the weight for 

read(Wipr), nl, nl, 

nl, nl, 

write('In order to calculate the weight 
write(‘plays in calculating P, 
write('each of these'), 
write('ENTER the weight 

read(W2pa), nl, nl, 
write('ENTER the weight’ 

read(W2pk), nl, nl, 
write ("ENTER the weight 
read(W2pr), nl, nl, 

nl, 
for 

for 

for 

nl, nl, 

write('In order to calculate the weight 
write('plays in calculating P, 
write('each of these'), nl, 
write('ENTER the weight for 

read(W3pa), nl, nl, 
write('ENTER the weight for 

read(W3pk), ni, nl, 
write('ENTER the weight for 

read(W3pr), nl, nl, 

fuzzy_ents_all_1(Wipa, 
W3pa, W3pk, 

Wipk, 
W3pr). 

Appendix J 

Pre '), 

each of Pa, Pk, 
enter the weights 

and Pr'), 

for 7), 

nl, 
you must nl, 

nl, 

Pa: "), 

Pk: '), 

Pre '), 

each of Pa, Pk, 
enter the weights for 

and Pr’), 

"), 

nl, 

you must nl, 
al, 
Pa: '), 

Pk: 

Pre"), 

Wipr, W2pa, W2pk, W2pr, 

fuzzy_ents_all_1(Wlpa, Wipk, Wipr, W2pa, W2pk, W2pr, 

W3pa, 
ent_names_s(E1, _), 
find_SLF(E1, Wipa, 

W3pa, 

W3pk, 

Wipk, 
W3pk, 

fail. 
Pugzyeents all. 1i, se oe oo 

W3pr) 

Wipr, 

W3pr), 

  

W2pa, W2pk, W2pr, 

*% SLF=Similarity level factor 

   

find_SLF(E1, Wipa, Wipk, Wipr, W2pa, W2pk, W2pr, 
. W3pa, W3pk, W3pr):- 

find_SLF_1(E1,Wlpa, Wipk, Wipr, W2pa, W2pk, W2pr, 
W3pa, W3pk, W3pr), !. 

find_SLF_1(El, Wipa, Wipk, Wipr, W2pa, W2pk, W2pr, 
W3pa, W3pk, W3pr) 

ent_names_s(E2, _), 
find_SLF_2(E1, E2, Wipa, Wipk, Wipr, W2pa, W2pk, W2pr, 

W3pa, W3pk, W3pr), 
fail. 

PindserL Ny Ey sme Ln or ecies nes 

find_SLF_2(El, E2, Wlpa, Wipk, Wipr, W2pa, W2pk, W2pr, 
W3pa, W3pk, W3pr) :- 

find_SLF_3(E1, E2, Wipa, Wipk, Wipr, W2pa, W2pk, W2pr, , 
W3pa, W3pk, W3pr), !. 

find_SLF_3(E1, E2, Wipa, Wipk, Wipr, W2pa, W2pk, W2pr, 
W3pa, W3pk, W3pr) :- 

f_att_names(El, E2, Pa), 
f_att_keys(El, E2, Pk), 
f_ent_rels(El, E2, Pr), 

M is Pa * 100, 

wis M+ 0.5, 
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Q
w
x
n
 

o
z
 

a
n
K
e
 

is integer (Ww), 
is N / 100, 

is Pk * 100, 
is S + 0.5, 
is integer (x), 
is B / 100, 

is Pr * 100, 

is BE + 0.5, 

is integer (¥), 
is F / 100, 

pow (0, 
pow (0, 
pow (0, 

pow(C, 
pow(C, 

pow (C, 

pow (G, 
pow (G, 
pow(G, 

Pl 

P2 
P3 

/* 

ah 

assertz(slf_weights(El, E2, 0, C, G, 

abe:- 

is 

is 
is 

is 

is 

is 

is 

is 

is 

is 

is 
is 

is 

is 

is 
is 

oe 

is 

Wipa, AA1), 
W2pa, AA2), 
W3pa, ‘AA3), 

Wipk, BB1), 
W2pk, BB2), 
W3pk, BB3), 

Wipr, CCl), 
W2pr, CC2), 
W3pr, CC3), 

AAl * BB1 * CCl, 

AA2 * BB2 * CC2, 
AA3 * BB3 * CC3, 

Wlpa * 0 + Wipk * C + Wipr * 
W2pa * O + W2pk * C + W2pr * 
W3pa * O + W3pk * C + W3pr * 

Pigs 22 00;, 
Rl + 0.5, 
integer (V1), 

Al / 100, 

P2 * 100, 
R2 + 0.5, 
integer (V2), 
A2 / 100, 

P3 * 100) 

R3 + 0.5, 

integer (V3), 
A3 / 100, 

retract (slf_weights(E1, E2, 0, C, G, 

fail. 

f_att_names(El, E2, Pa) :- 
\+ E1=E2, 
fuzzy_ent_att_names(El, E2, Pa). 

f_att_keys(El, E2, Pk):- 
\+ E1=E2, 
fuzzy_ent_att_keys(El, E2, Pk). 
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f_ent_rels(El, E2, Pr) :- 
\+ El=E2, ; 

fuzzy_ent_rels(E1l, E2, Pr). 

% The following predicates find the similarity level factors 
% for all the entities, based on: 
% their attribute names, then on their key attributes, -then 
% on their relationships. 
% The process is initiated by calling the first predicte 
% (fuzzy_match_ents) 

% to ensure no previous values from previous runs. 
initialize:- 

retract (tpa_no(_)) 
retract (tpa_tot (_) 
retract (tpr_no(_)) 
retract (tpr_tot(_) 

initialize. 

fuzzy_match_separate:- 
initialize, 
assert (tpa_no(0)), 
assert (tpa_tot(0)), 5 
assert (tpr_no(0)), 
assert (tpr_tot(0)), 
fuzzy_match_ents. 

fuzzy_match_ents :- 
ent_names_s(El, _), 
fuzzy_ents_1(E1), 
fail. 

fuzzy_match_ents:- 
retract (tpa_no(N)), 
retract (tpa_tot(T)), 

ni, nl, 
write('The average SLF (Pa) of fuzzy matching all entities '), 
write('*based on the attribute names only is: '), 
Av is T / N, 
write(Av), nl, nl, nl, 
retract (tpr_no(A)), 
retract (tpr_tot(B)), 
write('The average SLF (Pr) of fuzzy matching all entities '), 
write('based on the relationships names only, is: "4 

Av is B/ A, 
write(Av), nl. 

fuzzy_ents_1(E1) :- 
nl, ni, 
write({'The following fuzzy match results of entities was based on']), nl, 
write(['the matching of the two entities on the attribute names ']), 
nl, ni, 

fuzzy_ents_att_names_2(E1), 

nl, ni, 
write([{'The following fuzzy match results of entities was based on']), nl, 

write(['the matching of the two entities on the KEY attribute names ']), 
nl, nl, 
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fuzzy_ents_att_keys_2(E1), 

write(['The following fuzzy match results of entities was base on']), nl, 
write(['the matching of the relationships involving the two entities ‘']), 

nl, nl, 

fuzzy_ents_rels_2(E1), 
! 

fuzzy_ents_att_names 2(E1) :- 
ent_names s(E2, _), 
fuzzy_match_att_names 3(E1, £2), 

fail. 

fuzzy_ents_att_names_2(_). 

fuzzy_match_att_names_3(E1, E2) :- 
fuzzy_match_att_names 4(E1, E2), 

1s 

fuzzy_match_att_names_4(E1, E2) :- 
\+ E1=E2, 
fuzzy_ent_att_names(El, E2, Pa), 
assert (f_slf_pa(El, E2, Pa)), 
add_one_pa_no, % add 1 to number of matches 
add_one_pa_tot (Pa). % add pa total Pa to get average later 

fuzzy_match_att_names 4(_, _). 

fuzzy_ents_att_keys 2(E1) :- 
ent_names_s(E2, _), 
fuzzy_match_att_keys_3(E1, E2), 

fail. 

fuzzy_ents_att_keys 2(_). 

fuzzy_match_att_keys 3(El, £2) 
fuzzy_match_att_keys 4(E1, E2), 

  

! 

fuzzy_match_att_keys 4(El, E2) :- 
\+ E1=E2, 
fuzzy_ent_att_keys(El, E2, Pk), 
assert (f_slf pk(El, E2, Pk)). 

fuzzy_ents_rels_2(E1) :- 
ent_names_s(E2, _), 
fuzzy _match_rels_3(El, £2), 

fail. 
fuzzy_ents_rels_2(_). 

fuzzy_match_rels_3(El, E2) :- 
fuzzy_match_rels 4(E1, E2), 

1 

fuzzy_match_rels 4(E1, E2) :- 
\+ E1=E2, 
fuzzy_ent_rels(El, E2, Pr), 
assert (f_slf_pr(El, E2, Pr)), 
add_one_pr_no, 
add_one_pr_tot (Pr). 
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fuzzy_match_rels 4(_, _). 

  

fuzzy_ent_att_names(El, E2, Pa) : 
Setof(Al, ent_att_names(E1, Al), E1A), 
setof(A2, ent_att_names(E2, A2), E2A), 
is_set (E1A), 
is_set (E2A), 
intersection(E1A, E2A, $1), 
union(E1A, E2A, S2), 
proper_length(Si, Ll), 
proper _length(S2, L2), 
Pa is L1/L2. 

  fuzzy_ent_att_keys(El, E2, Pk) : 
setof(Al, ent_att_det_s(El, att(Al, _, key, _)), E1K), 
setof(A2, ent_att_det_s(E2, att(A2, _, key, _)), E2K), 
is_set (E1K), 
is_set (E2K), 
intersection(E1K, E2K, $1), 
union(E1K, E2K, 82), 
proper_length(Si, Ll), 
proper_length(S2, L2), 
Pk is L1/L2. 

fuzzy_ent_rels(El, E2, Pr) :- 
setof(R1, rel_involves_ent (El, R1), Rset1), 
setof(R2, rel_involves_ent (E2," R2), Rset2), 
is_set (Rset1), 
is_set (Rset2), 
intersection(Rset1, Rset2, $1), 
union(Rset1, Rset2, S2), 
proper_length(Sl, Ll), 
proper _length(S2, 12), 
Pr is L1/L2. 

fuzzy_att_vals(E1, E2, Pv) :- 
setof(V1, non_empty_vals(El, V1), Vsetl1), 

setof(V2, non_empty vals(E2, V2), Vset2), 
is_set (Vset1), : 
is_set (Vset2), 
intersection (Vset1, Vset2, $1), 
union(Vset1, Vset2, S2), 
proper_length(Si, Li), 
proper_length(S2, 12), 
Pv is L1/L2, 

nl, nl, f 

write(["ENTITY 1 ', E1, ‘ATTRIBUTES ',Vseti]), nl, 
write(["ENTITY 2 ',-E2, ‘ATTRIBUTES ', Vset2]), nl, 
write({' fuzzy factor ', Pv]), nl, ni. 

non_empty_vals(E1, V1) :- 
ent_att_det_s(El, att(Al, V1, _, _)), 
\e VIS. 

FOROS ISI III IIIS ISIC TOIT IO III III IO II I ei 

ai 
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% adds Pa to the total of all 
*% later. 

add_s1f1_tot (SLF) :- 
retract (slf1_tot (S)), 
@ 48S) + Str, 
assert (slf1_tot(T)). 

add_slf1_tot(_). 

Pa's, in 

% adds Pa to the total of all 
* later. 

add_slf1_no:- 
retract (slf1_no(S)), 
Tis § + 2, 
assert (slf1_no(T)). 

add_slf1_no, 

Pa's, in 

% adds Pa to the total of all 
% later. 

add_s1f2_tot(SLF) :- 
retract (slf£2_tot(S)), 
tT is /S + SLF, 
assert (slf£2_tot(T)). 

add_slf2_tot(_). 

Pa's, in 

% adds Pa to the total of all 
% later. 

add_s1f2_no:- 
retract (slf2_no(S)), 
Tite Br ekie 
assert (slf2_no(T)). 

add_slf2_no. 

Pa's, in 

% adds Pa to the total of all 
% later. 

add_slf3_tot (SLF 
retract (sl1f£3_tot (S)), 
Tis S + SLF, 

assert (slf3_tot(T)). 
add_s1f3_tot(_). 

Pa's, in 

  

% adds Pa to the total of all 

% later. 

add_slf3_no:- 
retract (slf3_no(S)), 

tf 18:8 & 4, 

assert (slf3_no(T)). 
add_s1f3_no. 

Pa's, in 
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order to get the average Pa 

order to get the average Pa 

order to get the average Pa 
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% adds Pa to the total of all 

* later. 
add_pa_tot (SLF) :~ 

retract (pa_tot(S)), 
T is S + SLF, 
assert (pa_tot(T)). 

add_pa_tot(_). 

% adds Pa to the total of all 
% later. 

add_pa_no:- 
retract (pa_no(S)), 
£ t€ 6 +1, 

assert (pa_no(T)). 
add_pa_no. 

% adds Pa to the total of all 
% later. 

add_pk_tot (SLF) :- 
retract (pk_tot(S)), 
T is S + SLF, 
assert (pk_tot (T)). 

add_pk_tot(_). 

% adds Pa to the total of all 
*% later. 

add_pk_no:- 
retract (pk_no(S)), 
Tis s+1, 
assert (pk_no(T)). 

add_pk_no. 

% adds Pa to the total of all 

* later. 
add_pr_tot (SLF) :- 

retract (pr_tot(S)), 
T is S + SLF, 
assert (pr_tot(T)). 

add_pr_tot(_). 

% adds Pa to the total of all 
% later. 

add_pr_no:- 

Pa's, in order to get the 

Pa's, in order to get the 

Pa's, in order to get the 

Pa's, in order to get the 

Pa's, in order to get the 

Pa's, in order to get the 
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retract (pr_no(S)), 
MeLaS ott, 
assert (pr_no(T)). 

add_pr_no. 

OOS IID IOI III III III III II TOI III II III III III II IAS te 
This section accumulates a list of SLF values for different weights. 
However, it had two problems, which made me leave it: 

1 It was too slow 
2 It does not work for lists of approx. 2500 elements, which is what 

have 

Also, 
The bagof command did not work for large solutions 

ls:- 
assert (1((])), 
1si, 
retract (1(L)), 
write(L). 

1s. 

lsl:- - 
sit-weights(, . + 5 6 Tr + le 
1s2(T), 
fail. 

1s2(T) :- 

1s3(T), !. 

LssKT)is= 

retract (1(L)), 

append(L, [T], L1), nl, nl, nl, write(L1), 

assert (1(L1)). 

  

Dacot( Tale werghte( tty ey, corel ShngtS)i7 
write(S), 
statl(Ss). 

stat1(SLF1_list) :- 
sort (SLF1_list, SLF1_1), 
length(SLF1_1, SLF1_length), 
A is SLFl_length / 2, 
Al is integer(A), 
nth1(Al, SLF1_1, SLF_low), 
write(SLF_low). 

JX SIGS IO IGF ITI ISSII IIIS SS ISSO H SISSIES SSIES SISO ODODE OEE / 
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/* Module : query 
/* This module is an interface to the modules: 
/* query views and query schema. 
/* It requests from the user to 
query :- 

clear_screen, 
write('You have requested to query the semantics of either '), 
write('the views or the schema‘), nl, 
write('Please request one of the following:'), nl, nl, 
write(' i Query the views'), nl, 

write(" 2 Query the schema‘), nl, 
write(' n To stop querying'), nl, nl, 

read(R), 
query _1(R). 

query_1(1):- 
query_views, 
query. 

query_1(2):- 
query_schema, 
query. 

,query_ 1(n). 

query_1(_):- 
query. 
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/* */ 
/* Module : query_schema */ 
y* Author : Mansoor Hassan f */ 
/* Notes : This module retrieves any kind of information */ 
/* about the global schema */ 
/* and the individual user views. */ 

i* 
att_names_s({Att_names]). 
rel_names_s([Rel_names], Prio). 
ent_names_s([Ent_names], Prio). 
ent_att_names({Ent_names], [Att_names]). 
rel_att_names_s([Rel_names], [Att_names]). 
ent_att_det_s([Ent_names], att({Att_names], [Vals], K stat, Prio)). 
tel_att_det_s([Rel_names], att({Att_names], [Vals], K stat, Prio)). 
ent_rel_s(ent1({Ent_names], [Cards], [Stat]), 

rel({Rel_names]), 
ent2({Ent_names], [Cards], [Stat])). 

oy 

8 The following predicates are for querying the contents of the 
% individual user views. 

query_schema:- 
al, nl, ni, 
write('You have requested to query the contents of the schema.'),nl, 
write('Below is a list of the queries you can make.'), nl, 
write('Please type the of the query, followed by a .'), 

  
nl, nl 
write('l List all relationship names in the schema'), nl, 
write('2 List entities involved in a givén relationship’), nl, 

write('3 List all entity-relationships-without their attributes"), 
al, 

write('4 List all entity-relationships in the schema‘), nl, 
write('S List all attributes in the schema'), nl, 
write('6é List attributes of a given entity"), nl, 
write('7 List key attributes of a given entity"), nl, 

write('n To end the querying of the schema‘), nl, 
nal, 

read(Q), 
query_schema_1(Q). 

query _schema. 

query _schema_1(1) :- 
rels_names_in_schema, 
pause, 
query schema. 

query_schema_1(2) :- 
ents_in_schema_rel, 
pause, 
query_schema. 

query_schema_1(3) :- 
all_rels, 
pause, 
query_schema. i 

query _schema_1(4) :- 
show_schema, 
pause, 
query_schema. 
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query_schema_1(5 
all_atts, 
pause, 
query schema. 

  

query _schema_1(6 
atts_of_chosen_ent, 
pause, 
query_schema. 

query schema -1(7 
key_atts_of_sch_ent, 
pause, 
query_schema. 

  

query_schema_1(n). 

   query _schema_1(_| 
pause, 
query schema. 

Appendix J 

% Finds all the relationships in the main schema 
rels_names_in_schema:- 

rel_names_s(Rel_names, 
write('Relationship 

write(Rel_names), nl, 
fail. 

rels_names_in_schema. 

), nl,    

  

% Finds the entities involved in a relationship in the schema ° 

ents_in_schema_rel:- 
nl, nl, nil, 

write('You have requested to list all entities involved in a give'), 
write(' relationship'), nl, nl, 
write('Please enter the relationship name: 

read(Rel_names), nl, 
Vie 

write('The following entities are involved in relationship '), 
write(Rel_names), nl, 
ents_in_schema_rel_1(Rel_names). 

ents_in_schema_rel_1(Rel_names) :- 

% extract the entities of next schema 
ent_rel_s(ent1(Entl_names, _, _), 

rel(Rel_names), 
ent2(Ent2_names, _, _)), 

write(Entl_names), 
write(' and"), 
write(Ent2_names), nl, 
fail. 

ents_in_schema_rel_1(_Rel_names) . 

rel with given name 

% Finds the cardinalities of entities in a relationship 

cardinalities (Rel) :- 

nl, 
write('The cardinalities of the entities in 

write(Rel), 
fail. 
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cardinalities (Rel) :- 

% extract the entities of next schema rel with given name 
ent_rel_s(ent1(Entl_names, Entl_cards, _), 

rel (Rel), 
ent2(Ent2_names, Ent2_cards, _)), 
nl, 

write(Entl_names), 
write(' '), 
write(Entl_cards), 
write(* and "), nl, 

write(Ent2_names), 
write(' rag 

write(Ent2_cards), nl, 
fail. 

cardinalities(_ Rel). 

% Finds the cardinalities of entities in all the relationships in schema 
cardinalities:- 

nl, 

write('The cardinalities of the entities in all rels in schema'),nl, 
write(' ve 
nl, 
fail. 

  

cardinalities:- 

% extract the entities of next schema rel with given name 

ent_rel_s(ent1(Ent1_names, Entl_cards, _), 
rel(Rel), 

ent2(Ent2_names, Ent2_cards, _)), 
nal, 

write('Relationship name is : '), 
write(Rel), nl, 
write(Ent1_names), 
write(' '), 
write(Ent1_cards), 
write(' and "), nl, 
write (Ent2_names), 
write(' ad) rs 

write(Ent2_cards), nl, 
fail. 

cardinalities. 

% Finds the attribute names of a given entity in the schema 
atts_of_schema_ent (Ent) :- 

rug ote 
write('The entity '), 

write(Ent), 

write(' has the following attributes:'), nl, 
fail. 

atts_of_schema_ent (Ent) :- 
% extract the next attribute of the entity 

ent_att_names(Ent, Att_names), 
write(Att_names), nl, 
fail. 

atts_of_schema_ent (_Ent_names) . 

key_atts_of_sch_ent:- 
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nl, nl, 
write(' 

nal, nl, 
write('You have requested to look at the key attributes'), nl, 
write('of a given entity in the schema'), nl, nl, 
write('Please enter the entity name: '), 
read(Ent), 
key_atts_of_sch_ent_1(Ent). 

  

% Find the key attributes of a given entity in the schema 
key_atts_of_sch_ent_1(Ent) :- 

al, nl, 
write('The entity '), 
write(Ent), 
write(' has the following key attributes:'), nl, 

key_atts_of_sch_ent_2(Ent). 

key_atts_of _sch_ent_2(Ent) :- 
% extract the next key attribute of the entity 

ent_att_det_s(Ent, att(Att, _, key, _)), 
write(Att), nl, 
fail. 

key_atts_of_sch_ent_2(_). 

% Find the notkey attributes of a given entity in the schema 
notkey_atts_of_sch_ent(Ent) :- 

nl, nl, 
write('The entity '), 
write(Ent), 
write(* has the following notkey attributes:'), nl, 
fail. 

notkey_atts_of_sch_ent(Ent) :- z 
% extract the next key attribute of the entity 

ent_att_det_s(Ent, att (att, _, notkey, _)), 
write(Att), nl, 
fail. 

notkey_atts of _sch_ent(_). 

% all the entities in the schema with the given attribute 
ents_with_given_att (Att_name) :- 

nl, nl, nl, 

write(' The entities with the attribute:'), 
write(Att_name), nl, 
ents_with_att (Att_name). 

ents_with_att (Att_name) :- 

% next att of given ent 
ent_att_names(Ent, Att_names), 

% Att member of the multi_name att 
(member (Att_name, Att_names), 
write(Ent), nl) 

1 
fail. 

ents _with_att(_Att_name). 
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% finds all the entity names in the schema 
all_schema_ents:- 

% next schema ent 
ent_names_s(Ent_names, _), 
write(['entity ',Ent_names]), nl, 
fail. 

% Display the atts of a the given entity name 
atts_of_chosen_ent:- 

nl, nl, 

  

"), nl, 
write('You have requested to list the attributes of a given entity'), 

nl, 
write('Please enter the entity name: '), 
read (Ent), 
atts_of_chosen_ent_1(Ent). 

atts_of_chosen_ent_1 (Ent) :~ 
ent_att_names(Ent, Att_names), 
write(Att_names), nl, 
fail. 

atts_of_chosen_ent_1(_). . 

% displays all the rels in the schema 
all_rels:- 

ent_rel_s(ent1(Ent1, _, _), 
rel(Rel_names), 

ent2(Ent2, _, _)), 

write([‘entity-relationship ‘, Enti,' ',Rel_names, ' ', 
Ent2)), nl, 

fail. 

% lists all the atts in the schema 
all_atts:- 

att_names_s(Att_names), 
write([tattribute ",Att_names]), nl, 
fail. 
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OBIS SOI IOI CII IO IOUIOOI IO IO IO IIIT IIE / 
/* Module : query views */ 
/* Author : Mansoor Hassan */ 
/* Notes : This module retrieves any kind of information */ 
{*® about the global schema FP 
/* and the individual user views. */ [BOOS OIC IOI IIIS TOI IOI IIIT II IO II IOI IOI III AICI I Ia te / 

y* 
view(V_name, P). 
subview(V_name, Subview_name, Sub_view_prio). 
att (V_name, [Att_name]). 
ent(V_name, ent((Ent_names], Ent_occ, Ent_prio)). 
ent_att (V_name, 

ent ({Ent_names] , Ent_occ), 
att_det([Att_names], [Vals], K_stat, Att_prio)). 

rel(V_name, rel([{Rel_names], Rel_occ, Rel_prio)). 
rel_att (V_name, 

rel([Rel_names], Rel_occ), 
att_det((Att_names], [Vals], K stat, Att_prio)). 

ent_rel(V_name, 
ent ((Ent_names], Ent_occ, [Cards], [Ent_stat]), 

rel_name({Rel_names], Rel_occ), 
ent((Ent_names], Ent_occ, [Cards], [Ent_stat])). 

ee 

query_views:~ 
nl, ni, nl, 

write('You have requested to query the contents of the views. 

write('Below is a list of the queries you can make.'), nl, 

write('Type the appropriate number of the query, followed by a .'), 

  

val, 

nl, ni, 
write (‘1 List view names'),nl, , 
write ('2 Check if a certain view name exists'),nl, 
write ('3 List all the relationship names in a certain view'),nl, 
write ("4 List entities of a certain relationship in all views'),nl, 

write('S List entities of certain relationship in certain view'),nl, 
write('6 Show cardinalities of entities in a relationship'),nl, 
write ('7 List the attributes in a given entity'),nl, 
write('8 List entities with a given attribute'),nl, 
write('9 List List all relationship names in all views'),nl, 
write('10 List key attributes of a given entity ina given view'),nl, 

write('n To end the querying of the views'), nl, 
nl, 

read(Q), 
query_views 1(Q). 

query views. 

query _views_1(1):- 
views_names, 
pause, 
query views. 

query views 1(2):- 
view, 
pause, 
query views. 

query _views_1(3):- 
rels_names_in view, 
pause, 
query views. : 

query views _1(4):- 
ents in rel, 
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pause, 
query views. 

query_views_1(5):- 
ents_in_rel_in_view, 
pause, 
query views. 

query _views_1(6) :- 
cardinalities v, 
pause, 
query_views. 

query_views_1(7) :~ 
atts of_ent, 
pause, 
query views. 

query_views_1(8) :~ 
view_ents_with_att, 
pause, 
query_views. 

query_views_1(9):- 
list_all_rels, 
pause, 

query_views. 

  

query views 1(10) 
key_atts_of ent_v, 
pause, 
query views. 

query _views_1(n). 

query views 1(_):- 
pause, 
query_views. 

® The following predicates are for querying the contents of the 
* individual user views. 

% Gets all the view names of the application. 

views_names:- 
view(V, _), nl, 
write (V), 
fail. 

views_names. 

2 gets all the view names in the application 

% and also checks if a given view is in the data base 

  

nl, nl, 

write('Enter the view name: '), 
read(V), 

view(V, _), 
write('found view: '), write(Vv). 

  

write('could not find view requested"). 

% Finds the relationships in a given view, or 

% Finds all the relationships of all the views 

rels_names_in_view:- 
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nl, nl, 

write('Enter the 
nl, 

read (View), 
rels_names_   

rels_names_in_view_1(Vi 
rel (View, 

write(Rel_names), 
fail. 

rels_names_in view( vie 

% 

ents_in_rel:- 
nl, nl, 
write('Enter the 
write('to list the entities involved in it'), 
read (Rel), 

rel(Rel_names, 
write ("Relationship 

Finds the entities 

Appendix J 

name of the view you wish to list its relationships"), 

n_view_1(View) . 

ew) t- 

  

nl, 

WwW). 

involved in a relationship in any of the views. 

name of the relationship you wish'), 

nl, 

al, 

ents_in_rel_1(Rel). 

ents_in_rel_1(Rel): 
nl, 

write('The follow 
write(Rel), nl, 

  

ing entities are involved in relationship 

ents_in_rel_2(Rel). 

ents_in_rel_2(Rel) :- 
ent_rel(_, 

ent(Entl, _, _. 
rel (Rel 

ent(Ent2, _ 
write(Ent1l), 
write(' and '), 
write(Ent2), nl, 

fail. 
ents_in_rel_2( Rel). 

% Finds the entitie. 
ents_in_rel_in view:- 

nl, nl, - 
write('Enter the 
read (View), 

write('Enter the 
read (Rel), 
ents_in_rel_in vii 

ents_in_rel_in_view_1(View, 
nl, 

write('Entities involved in the relationship 

write(Rel), 
write(' in the view 

write(View), nl, 
fail. 

ents_in_rel_in view_1(View, 
ent_rel (View, 

ent (Ent1, _ 
rel (Rel 

ent (Ent2, 

write(Ent1), 
write(' and 
write (Ent2), 
fail. 

ents_in_rel_in_view(_, 

oA: 
nl, 

abe 

mG 

Un 

s involved in a relationship in a given views. 

view name in which relationship is modelled'), nl, 

relationship name you wish to list its entities'), nl, 

ew_1(View, Rel). 

Rel) :- 

“ 

'), 

Rel) :- 

ma) 
)) 

ye 
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% Finds the cardinalities of entities in a relationship 

cardinalities_v:- 
nl, nl, 
write('Enter the view name in which relationship is modelled'), 
read(View), 

write('Enter the relationship name you wish to list '), nl, 

write('the cardinalities of the entities involved in it"), nl, 

read(Rel), 

cardinalities vl(View, Rel). 

cardinalities_vl(View, Rel) :- 
nl, nl, 
write('The cardinalities of the entities in relationship he 
write(Rel), 

write(' in the view '), 

write(View), nl, 
cardinalities v2(View, Rel). 

cardinalities v2(View, Rel) :- 
ent_rel(View, 

ent(Entl, _, Entl_cards, _), 
rel(Rel, _), 

ent(Ent2, _, Ent2_cards, _)), 
write(Entl), 

write(' '), 

write (Ent1_cards), 
write(' and TE 

write(Ent2), 
write(' ")e 

write(Ent2_ cards), nl, 
fail. 

cardinalities v2(_, _). 

  

* Finds the attribute names of a given entity 

atts_of_ent:- 
nl, nl, 
write('Enter the entity name you wish to list its attributes'), 
read(Ent), 
atts_of_ent_1(Ent). 

atts_of_ent_1(Ent): 
nl, nil, 

write('The entity '), 
write (Ent), 
write(' has the following attributes:'),nl, 
atts_of_ent_2(Ent). 

  

atts _of_ent_2(Ent): 
ent_att(_, ent(Ent, _), 

att_det(Att_names, _, _, _)), 
write(Att_names), nl, 
fail. 

atts_of_ent_2(_). 

  

key_atts_of_ent_v:- 
nl, nl, 
write(' 
write('You have requested to look at the key attributes of '), 

write('given entity in a given view'), nl, nl, 
write(' Please enter the view name: '), 
read(V), nl, 
write('Please enter the name of the entity: '), 
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nl, 

nl, 

nl,
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read(Ent), 
key_atts_of_ent_v_1(V, Ent). 

key_atts_of_ent_v_1(v, Ent 
ent_att(V, ent(Ent, _), 

att_det (Att, _, key, _)), 

  

nl, 
write(Att), 

fail. 
key_atts of _ent_vl(, _). 

% Finds all the entities in all the views with the given attribute 
view_ents_with_att:- 

nl, ni, nl, 

write('You have requested to look at the entities of"), 
write('a given attribute'), nl, 
write('Enter the name of attribute: '), 
read(Att_name), 
view_ents_with_att_1(Att_name). 

view_ents_with_att_1(Att_name) :- 
nl, ni, nl, 
write(' The entities with the attribute:'), 
write(Att_name), 
write("are:'), nl, 

view_ents_with_att_2(Att_name) . 

view_ents_with_att_2(Att_name) :- 
ent_att (View, ent(Ent, _| 

att_det(Att_name, _, _, _)), 
write(Ent), | 
write(' in view '), 
write(View), nl, 
fail. 

view ents with att(_). 

  

% finds all the entity names in all the views 
all_ents:- 

ent(_, ent(Ent, _,_))- 
write({tentity ',Ent]), nil, 
fail. 

list_ents_in_a_rel(Rel_name) :- 
rel(Rel_name),!, 
view_rel(_,rel(Ent1,Rel_name,Ent2)), 
write((Enti,' and =‘, Ent2]), nl, 
fail. 

list_atts_of_chosen_ent (Ent) :- 
ent_att (Ent,Att), 
write({‘Entity ',Ent, ‘has attributes ',Att]),nl, 
fail. 

list_all_reis:- 
nlyenk, pl, 
write('Below are all the relationship names in all views'), 

list_all_rels 1. 

list_all_rels_1:- 
rel(View, rel(R, 
write('relationship 
write(R), 
write(! in view: '), 
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write(View), nl, 
fail. 

list_rels_of_chosen_view(View) :- 
view_rel(View,Relation), 
write({'Relation ',Relation]),n1, 
fail. 

list_all_atts: 
ent_att(_,A), 
write(['attribute ",Al), nl, 
fail. 

  

list_all_generalisations:- 
gen(Gen,_), 
write(['generalisation object ',Gen]),n1, 
fail. 

list_gen_in_a_view(View) :- 
gen(View, Gen_ent, Gen_category), 
write({'Generalisation entity *, Gen_ent]),nl, 

write([{'Generalisation category ', Gen_category]),nl,nl, 
fail. 
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/* Module : schema_vdl_form */ 
£% Author : Mansoor Hassan ey, 
/* Notes : This module displays the contents of the main schema */ 
/* in a VDL format. 6 

show_rel :- 
nl, nil, 
write('You have requested to look at all occurences of a relationship'),nl, 
write('Please enter the relationship name you want displayed:'), nl, 
read(Rel), 

show_rel_1({Rel]). 

% This predicate displays one relationship from the schema 
show_rel_1(Rel) :- 

ent_rel_s(ent1(El, El_cards, El_stat), 
rel(Rel), 

ent2(E2, E2_cards, E2_stat)), 
show_ent_rel_det(ent1(E1, El_cards, E1_stat), 

rel (Rel), 
ent2(E2, E2_cards, E2_stat)), 

fail. 

show_rel_1(_). 

show_ent : 
ni, ni, 
write('You have requested to look at all occurences of a relationships"), 

al, 
write('which involve a chosen entity given by you'), nl, nl, 
write('Please enter the entity name you want displayed:'), nl, 
read (Ent), 
show_ent_1({Ent]). 

  

% This predicate displays one relationship from the schema 
show_ent_1(Ent) :- 

ent_rel_s(ent1(El, El_cards, E1_stat), 
rel(Rel), 

J ent2(E2, E2_cards, E2_stat)), 
show_ent_2(Ent, El, El_cards, El_stat, Rel, £2, E2_cards, E2_stat), 
fail. 

show_ent_1(_). 

show_ent_2(Ent, El, El_cards, El_stat, Rel, E2, E2_cards, E2_stat) :- 
rel_involves_ent (Ent, Rel), 
ent_of this _rel(Ent, El, E2), 
show_ent_rel_det(ent1(E1, El_cards, El_stat), 

rel(Rel), 
ent2(E2, E2_cards, E2_stat)). 

ent_of this rel(Ent, El, _) :- 
Ent=El. 

ent_of this rel(Ent, _, E2) :- 
Ent=E2. 

% This predicate displays all the relationships in the schema 
show_schema:- 

ent_rel_s(ent1(El, El_cards, E1_stat), 
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rel(Rel), 
ent2(E2, E2 cards, E2_stat)), 

show_ent_rel_det(ent1(E1, El_cards, E1_stat), 
rel(Rel), i" 

ent2(E2, E2_cards, E2_stat)), 
fail. 

show_schema. 

show_ent_rel_det(ent1(E1, El_cards, El_stat), rel(Rel), 
ent2(E2, E2_cards, E2_stat)) :- 

write rel_name(Rel), 
write _rel_att_det (Rel), 
write _ent_det(El, El_cards, E1l_stat), 
show_ent_att_det(E1), 

write _ent_det(E2, E2_cards, E2_stat), 
show_ent_att_det(E2), !. 7 

show_ent_rel_det(_, _, _). 

write _rel_att_det (Rel) :- 
rel_att_det_s(Rel, att(Att, Vals, K stat, Prio)), 
write att_det(Att, Vals, K stat, Prio), 
fail. 

write rel _att_det(_). 

write _ent_det(E, E_cards, E_stat) :- 
nl, nl, 
write(' entity '), 

write(E), 

write(' cardinality '), 
write(E cards), 
write_ent_det_1(E_stat). 

write_ent_det_1(E_stat) :- z 
\+ E_stat==[], 
write(" role '), 

write (E_stat). 
write _ent_det_1(_). 

show_ent_att_det(B) :- 
ent_att_det_s(E, att(Att, Vals, K_stat, Prio)), 
write _att_det(Att, Vals, K_stat, Prio), 

fail. 
show_ent_att_det (_). 

write att_det (Att, Vals, K stat, _) :- 
nl, 
write(' attribute '), 
write(Att), 
write(', "), 

write (K_stat), 
write(', "ye 
show_att_vals (Vals). 
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£ nlaany, pats nl, inky 
ite('relationship '), 
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/* Module : views _vdl_form */ 
/* Notes : This module displays the contents of the views ef 

/* in a VDL format. z s/f 

% displays all the entity-relationships of all the views. 
show_all_views:- A 

view(v, _), nl, nl, al, 
WL EE (IO IOI IIIS III IIe 

    

WLC) (OSS SS SS IIE IESE S SSE S SEIS CORIO GUO OC IGOR ne ere 
write('considering view #9 
write(V), 
show_view_vdl_form(V), 
fail. 

show_all_views. 

% This predicate displays all the relationships in the schema 
show_view_vdl_form:- 

ask_for_view_name(V), 
show_view_vdl_form(V). 

show_view_vdl_form. 

% Shows the contents of a given view in VDL format 
show_view_vdl_form(V) :- 

ent_rel(v, 

ent (El, El_occ, Cardsl, Statl), 
rel(Rel, Rel_occ), 

ent (E2, E2_occ, Cards2, Stat2)), 
show_view_ent_rel_det (Vv, 

qi El, El_occ, Cardsl, Stati, 
Rel, Rel_occ, 

E2, E2_occ, Cards2, Stat2), 
fail. 

show_view_vdl_form(_). 

% This predicate displays one relationship from the schema 
show_view_rel :- 

ask_for_rel_name(V, Rel), 
show view rel _1(V, Rel). 

show _view_rel. 

show_view rel_1(V, Rel) :- 
ent_rel(V, 

ent (El, El_oce, Cardsl, Statl), 
rel(Rel, Rel_occ), 

ent(E2, E2_occ, Cards2, Stat2)), 
show_view_ent_rel_det(v, 

El, El_occ, Cardsl, Statl, 
Rel, Rel_occ, 

E2, E2_occ, Cards2, Stat2), 
fail. : 

show_view_rel(_ 

  

show_view_ent_rel_det(V, 
F El, El_occ, Cardsi, Stati, 

Rel, Rel_occ, 
E2, E2_occ, Cards2, Stat2):- 
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show_view_ent_rel_det_1l(v, 
El, El_occ, Cardsl, Stati, 
Rel, Rel_occ, 
E2, E2_occ, Cards2, Stat2), 

! 

show_viéw_ent_rel_det_l(v, 
El, El_oce, Cardsi, Stati, 
Rel, Rel_occ, 
E2, E2_occ, Cards2, Stat2) :- 

write view _rel_name(V, Rel, Rel_occ), 
write view rel att_det(V, Rel, Rel_occ), 
write view ent_det(El, Cardsl, Statl), 
show_view_ent_att_det(V, El, El_occ), 

write _view_ent_det(E2, Cards2, Stat2), 
show_view_ent_att_det(V, E2, E2_occ), !. 

ShoWiVAeW enteral detract spe, LR, ye nies 

write_view_ent_det(E, Ecards, Estat) :- 
nl, nl, . 
write(' entity '), 
write(E), 
write(' cardinality '), 
write(E cards), 
write_view_ent_det_1(E_stat). 

write view _ent_det_1(E_stat):- 
nonvar (E_stat), 
\+ E_stat==[], 
write(' role '), 
write (E_stat). 

write view _ent_det_1(_). 

show_view_ent_att_det(V, E, E_occ) :- . 
ent_att (Vv, 

ent(E , E_occ), 
att_det (Att, Vals, K_stat, Prio)), 

write _view_att_det (Att, Vals, K stat, Prio), 
fail. 

show_view_ent_att_det(_, _, _). 

write view_att_det (Att, Vals, K_stat, _) :- 
nl, 

write(' attribute '), 
write(Att), 

write(" '), 
write (K_stat), 
show_view_att_vals (Vals), 
weite(*, | 2 

write view_att_det(_, _, _. _). 

show_view_att_vals(V) :- 
nonvar (V), 
WAXES C77 
write(', values '), 
write(Vv). 

show_view_att_vals(_). 
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write view_rel_att_det(V, Rel, Rel_occ) 
rel_att(Vv, 

rel(Rel, Rel_occ), 
att_det (Att, Vals, K_stat, _)), 

  

write_view_att_det (Att, Vals, K stat, _), 
fail. 

write view rel _att_det(_, _, _). 

write _view_rel_name(_v, Rel, _Rel_occ):- 
nl, nl, nl, 
write('relationship “De: 

write (Rel), 

nl. 

write view rel_name(_, _, _). 

ask_for_view_name(V) :- 
nl, ni, nl, 
write('You have requested to look at the contents of a view "), nl, 
write('in VDL format, '), nl, nl, 

write('Please enter the name of the view : ie 

read(V). 

ask_for_view_name(_). 

ask_for_rel_name(V, R) :- 
nl, ni, nl, 
write('You have requested to look at the contents of a rel '), nl, 
write('in VDL format, '), nl, nl, 
write('Please enter the name of the rel 3 We 
read(R), nl, ni, 

write('Enter the name of the view where the is '), nl, 
write('Please enter the name of .the view Beye 
read(V). 

ask_for_rel_name(_, _). 
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=f 
Module : add_ent_att_det_to_schema */ 

: Mansoor Hassan My 
: This module handles the attribute details of a given entity */ 
It compares the view entity attribute details with those  */ 
of the schema entity attributes (if any), and update the */ 
latter in the appropriate way */ 

% holds the temporary decided rel att key status 

dynamic real_ent_att_key stat/1. 

% holds the temporary decided rel att value 
dynamic real_ent_att_val/1. 

% Adds the details of the attributes of the given entity to the main 
% schema if not already considered 

assert_ent_att_det(V_name, _Rel_names, _Rel_occ, Ent_names , Ent_occ) :- 

% find next attribute details 
ent_att (V_name, 

ent (Ent_names , Ent_occ), 
att_det (Att_names, Vals, _K stat, _Att_prio)), 

% add next ent attribute name and the the att details 
% to the schema, if not already in the schema. 
*% The entity and its attribute details might have been 

% added from the consideration of another rel which links 
% this entity 

assert_fact(ent_att_names(Ent_names, Att_names)), 
assert _corr_ent_atts(V_name, Ent_names, Ent_occ), 

% add the attribute name without being linked to a rel or ent, 
% if not already in the schema 

assert_fact (att_names_s(Att_names)), 

assert_ent_att_det(_, _, _, _» _). 

assert_ent_atts(V_name, rel(Rel_names, Rel_occ, _), 

o 

ent_rel_s(ent1(Entl_names_s, Entl_cards_s, Entl_stat_s), 
rel(Rel_names_s), 

ent2(Ent2_names, Ent2_cards_s, Ent2_stat_s))) “:+ 

% to identify the corresponding entity names of the 
% two relationships in order to assert the view rel ent atts 

% to the schema rel ent atts, if not already part of 
% the entities 

identify_correspond_rel_ents(V_name, rel(Rel_names, Rel_oce, _), 
ent_rel_s(entl(Entl_names_s, Entl_cards_s, Entl_stat_s), 

rel(Rel_names_s), 
ent2(Ent2_names, Ent2_cards_s, Ent2_stat_s))), !. 

assert the atts of the view rel ent in the c-~-esponding 
schema rel ent, if not already asserted. 
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assert_corr_ent_atts(V_name, Ent_names, Ent_occ) :- 

% extract next view rel ent att details 
ent_att (V_name, 

ent (Ent_names , Ent_occ), 
att_det (Att_names, Vals, K stat, Att_prio)), 

% assert view rel ent att for corres schema rel ent 
assert_corr_schema_ent_atts(V_name, Ent_names, Ent_occ, 

Att_names, Vals, K_stat, Att_prio), 
fail. : 

assert_corr_ent_atts(_, _, _). 

This predicate is called by the predicate assert_corr_ent_atts. 
It checks if the schema ent_att connection exists. 

If it does, then it calls the relevant preds to update the 
details of the schema ent attribute. oP

 a
e
 

de 
ae 

assert_corr_schema_ent_atts(V_name, Ent_names, Ent_occ, 
Att_names, Vals, K_stat, Att_prio) :- 

assert_corr_ent_atts_det(V_name, Ent_names, Ent_occ, 
Att_names, Vals, K_stat, Att_prio), !. 

assert_corr_schema_ent_atts(_, _, _» _+ _» _» 

  

assert_corr_ent_atts_det(V_name, Ent_names, Ent_occ, 
Att_names, Vals, K stat, Att_prio) :- 

% check if schema ent att exists 
ent_att_names(Ent_names, Att_names), 

update_ent_att_det(V_name, Ent_names, Ent_occ, _Ent_s, 
Att_names, Vals, K_stat, Att_prio). 

assert_corr_ent_atts_det(_V_name, Ent_names, _Ent_occ, 
Att_names, Vals, K_stat, Att_prio) :- 

% view rel ent att is not asserted in the schema rel ent, 

% therefore, assert missing the schema ent att det connection. 

% assert view rel ent att for corres schema rel ent 
assert (ent_att_names(Ent_names, Att_names)), 

assert (ent_att_det_s(Ent_names, 
att (Att_names, Vals, K stat, Att_prio))). 

% view rel ent att is asserted to schema rel ent, 
% therefore, assert missing or diff schema att det 

update_ent_att_det(V_name, Ent_names, Ent_occ, _Ent_s, 
Att_names, Val, K_stat, Att_prio) :- 

% extract schema ent att det 
ent_att_det +s (Ent_names, 

att (Att_names, Val_s, K_stat_s, Att_prio_s)), 

% update the schema ent att key status 
update_ent_att_key stat(V_name, Ent_names, Ent_occ, _Ent_s, 
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Att_names, K_stat, K_stat_s, _Real_k stat), 

% update the schema ent att value 
update_ent_att_val(V_name, Ent_names, Ent_occ, _Ent_s, 

Att_names, Val, Val_s, _Real val), 

% extract the decided ent att key stat 

real_ent_att_key_stat (Decided_k stat), 

*% extract the decided ent att value 
real_ent_att_val(Decided _valj, 

retract (ent_att_det_s(Ent_names, 
att(Att_names, _, _, _))), 

% assert the schema ent att connection with the decided 
% attribute details 

assert_fact(ent_att_det_s(Ent_names, 
att (Att_names, Decided_val, Decided_k stat, Att_prio_s))), 

retract (real_ent_att_key stat (Decided_k_stat)), 
retract (real_ent_att_val(Decided_val)). 

218



Appendix J 

/* Module : add_rel_att_det_to_schema *f 
/* Author : Mansoor Hassan an 
/* Notes : this predicate updates the att details of the schema rel if 
/* with those of the view rel. “if 
/* in case of conflict, the history is referenced, and if not*/ 
/* available, then the DBA is asked for help. “/ 
/teekexeeexeeee “Rithoug, all rel atts are transferred by VI to their ao 
d* connecting ents, this is carried out as a post integration */ 
/* (restructuring) step. Now, the updating is done first ay 

% holds the temporary decided rel att key status 

:- dynamic real_rel_att_key stat/l. 

% holds the temporary decided rel att value 
:- dynamic real_rel_att_val/1. 

% extreacts all the attributes names and details for the current rel 
% in order to add them to the main schema 

add_rel_att_det_to_schema(V_name, Rel_names, Rel_occ) :- 

% find next attribute details 
rel_att (V_name, 

rel(Rel_names, Rel_occ), 
att_det (Att_names, Vals, K_stat, Att_prio)), 

% add next rel att name and the the att details to the schema, 
% if not already asserted 

add_rel_att_names(V_name, Rel_names, Rel_occ, Att_names), 

% since rel is being added to the schema for the firsty time 
% all its atts details are also new, hence direct assert 

add_rel_att(V_name, Rel_names, Rel_occ, 
att (Att_names, Vals, K_stat, Att_prio)), 

fail. 

add_rel_att_det_to_schema(_, _, _). 

add_rel_att(V_name, Rel_names, Rel_occ, 
att (Att_names, Vals, K stat, Att_prio)) :- 

add_rel_att_det(V_name, Rel_names, Rel_occ, 
att(Att_names, Vals, K stat, Att_prio)), !. 

add_rel_att(_, , , _)- 

add_rel_att_det(V_name, Rel_names, Rel_occ, 
att(Att_names, Vals, K_stat, Att_prio)) :- 

% extract full details of rel att 
rel_att_det_s(Rel_names, 

att_det (Att_names, Vals_s, K_stat_s, Att_prio_s)), 

% update other details of att 
update_rel_att_det(V_name, Rel_names, Rel_occ, Att_names, 

Vals, K_stat, Att_prio, 
Vals_s, K_stat_s, Att_prio_s). 
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% rel att does not exist in schema, 
% so assert schema rel att from view rel. att 

add_rel_att_det(_, Rel_names, _, 
att(Att_names, Vals, K stat, Att_prio)) :- 

assert_fact(rel_att_det_s(Rel_names, 
att(Att_names, Vals, K_stat, Att_prio))). 

add_rel_att_names(_V_name, Rel_names, _Rel_occ, Att_names) :- 
add_rel_att_names_to_schema(_V_name, Rel_names, _Rel_occ, Att_names), fs 7 

add_rel_att_names(_, _, _, 

  

% assert the rel_att names conncection to the schema 
% if it does not exist 

add_rel_att_names_to_schema(_V_name, Rel_names, _Rel_occ, Att_names) :- 

% schema rel att connection already exists 
rel_att_names_s(Rel_names, Att_names) . 

% assert the rel_att names conncection to the schema 
add_rel_att_names_to_schema(_V_name, Rel names, _Rel_occ, Att_names) :- 

% rel att names connection does not exist, so assert this fact 
assert_fact(rel_att_names_s(Rel_names, Att_names)). 

% Update the schema rel att det from the view rel att det. 
% or from the history, or from the DBA 

update_rel_att_det(V_name, Rel_names, Rel_occ, Att_names, 
Vals, K stat, _Att_prio, 
Vals_s, K_stat_s, _Att_prio_s) :- 

% decide real att key status 
update_rel_att_k_stat(V_name, Rel_names, Rel_occ, Att_names, 

K_stat, K stat_s, _Real_k stat), 

% decide rel key status 
update_rel_att_val(V_name, Rel_names, Rel_occ, Att_names, 

Vals, Vals_s, _Real val), 

% % decide rela att prio 
* update_rel_att_val(V_name, Rel_names, Rel_occ, Att_names, 
% Att_prio, Att_prio_s, Real_att_prio), 

% extract decided rel att key stat 
real_rel_att_key stat (Real_k stat), 

% extract decided rel att val 
real_rel_att_val(Real_vals), 

% assert schema rel att det with real details 
assert_fact(rel_att_det_s(Rel_names, 

‘att (Att_names, Real_vals, Real_k_stat, _Real_att_prio))) 
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% If view rel has attributes, then 
% if the att of view rel is not already part of the schema rel, then 
% assert this fact in the database by attaching the att to the 
% schema rel. 

assert_rel_atts(V_name, rel(Rel_names, Rel_occ, _), 
ent_rel_s(ent1l(Ent_names, Cards, Stat), 

rel(_Rel_names_s), 
ent2(Ent_names, Cards, Stat))) :- 

% check if view rel has attributes 
true_fact(rel_att (V_name, 

rel(Rel_names, Rel_occ), 
att_det (Att_names, Vals, K stat, Att_prio))), 

% add the rel_att names connection to the knowledge base 
assert _fact(rel_att_names_s(Rel_names, Att_names)), 

% add the rel_att_det to the main schema knowledge base 
assert_fact(rel_att_det_s(Rel_names, 

att (Att_names, Vals, K_stat, Att_prio))), 

fail. 

assert_rel_atta(_, so). 
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/* Module : add_and_update_ent_names Be 
/* Author : Mansoor Hassan */ 
i Notes : This module adds the ent name and its priority to the schem */ 
/* if not already aserted. */ 
‘* If the connection is already declared then this module uses */ 
/* the update_ent_name_prio to assert the new prio value af 
/* from the history or from the DBA, if no hsitory */ 
/* of this is kept mf 

% ent prio connection already exists, so update prio value 
add_and_update_ent_names(_, Ent_names, _, _) :- 

ent_names_s(Ent_names, _). 

% ent prio connection is asserted for the first time 
add_and_update_ent_names(_, Ent_names, _, Ent_prio) :- 

assert _fact(ent_names_s(Ent_names, Ent_prio)). 

% use view ent prio as schema ent prio 
update_ent_prio(_, Ent_names, _, Ent_prio, Ent_prio.s) :- 

var(Ent_prio_s), 
% remove old ent prio connection before inserting new one 

replace_fact (ent_names_s(Ent_names, Ent_prio_s), 
ent_names_s(Ent_names, Ent_prio)). 

% ent prio is 0 so dont change connection 
update_ent_prio(_, _, _, Ent_prio, _) : 

var (Ent_prio). 

  

% both prios equal, then schema ent prio is already asserted 

update_ent_prio(_, _, _, Ent_prio, Ent_prio_s) :- 
nonvar(Ent_prio), 
nonvar(Ent_prio_s), 
Ent_prio==Ent_prio_s. : 

% both prios not zero, not equal, but in history 
update_ent_prio(_, Ent_names, _, _, Ent_prio_s) :- 

% DBA has solved a previous ent prio conflict, 
% and it is different to the schema ent prio, 
% so remove old connection and create new one 

hist_ent_prio(ent_names_s(Ent_names, Hist_ent_prio)), 
replace fact (ent_names_s(Ent_names, Ent_prio_s), 

ent_names_s(Ent_names, Hist_ent_prio)). 

update_ent_prio(V_name, Ent_names, Ent_occ, Ent_prio, Ent_prio_s) 
ask_DBA_for_ent_prio(V_name, 

Ent_names, Ent_occ, Fat_prio, Ent_prio_s, Reply), 
ent_prio_confl_DBA_reply(V_name, 

Ent_names, Ent_occ, Ent_prio, Ent_prio_s, Reply). 

  

update_ent_prio(_, _, + _+ 

ask_DBA_for_ent_prio(V_name, 
Ent_names, _Ent_occ, Ent_prio, Ent_prio_s, Reply) :- 

% none of the above is satisfied, so ask the DBA to resolve conflict 
clear_screen, nl, 
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write (‘CONFLICT between view and schema entities priorities'), nl, nl, 
write('view name is : my 
write(V_name), nl, nl, 
write('entity name is : Ye 

write(Ent_names), nl, nl, 
write('schema entity has priority : '), 
write(Ent_prio_s), nl, nl, 
write(‘view entity has priority : * 

write(Ent_prio), nl, nl, 
write('Please do one of the following :'), nl, nl, 

write(' 1. Enter a new priority value'), nl, 
write(' 2. Type q or query to get information from the views or'), 

al, - 
write(' schema'), nl, 
read(Reply). 

% DBA has given new prio value or requested information about 
% the views or schema to help him decide. 

ent_prio_conf1_DBA_reply(V_name, 
Ent_names, Ent_occ, Ent_prio, Ent_prio_s, Reply) :   

(Reply==q; 
Reply==query), 
query, 
ask_DBA_for_ent_prio(V_name, 

Ent_names, Ent_occ, Ent_prio, Ent_prio_s, Reply). 

% DBA has given a prio val, therefore, 
% replace old ent prio connection and assert as history 

ent_prio_confl_DBA_reply(_, Ent_names, _Ent_occ, _Ent_prio, 
Ent_prio_s, New prio) :- 

% replace old ent prio in the schema by the DBA given ent prio 
replace_fact (ent_names_s(Ent_names, Ent_prio_s), 

ent_names_s(Ent_names, New_prio)), 

% a new ent prio by the DBA is asserted as history 
% for future conflicts. 

assert (hist_ent_prio(ent_names_s(Ent_names, New _prio))). 
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/* Module : add_and_update_rel_names */ 
/* Author : Mansoor Hassan */ 
/* Notes : This module adds the rel name and its priority to the schem */ 
/* if not already aserted. */ 
/* If the connection is already declared then this module uses */ 
/* the update_rel_prio to assert the new prio value either */ 
/* from the history or from the dba +f 

% rel prio connection already exists, so update prio value 
add_and_update_rel_names(_, Rel_names, _, _):- 

rel_names_s(Rel_names, 

% rel prio connection is asserted for the first time 
add_and_update_rel_names(_, Rel_names, _, Rel_prio):- 

assert_fact(rel_names_s(Rel_names, Rel_prio)). 

% use view rel prio as schema rel prio 
update_rel_prio(_V_name, Rel_names, _Rel_occ, Rel_prio, Rel_prio_s):- 

var(Rel_prio_s), 
% remove old rel prio connection before inserting new one 

replace _fact (rel_names_s(Rel_names, Rel_prio_s), 
rel_names_s(Rel_names, Rel_prio)). 

% rel prio is 0 so dont change connection 
update_rel_prio(_V_name, _Rel_names, _Rel_occ, Rel_prio, _Rel_prio_s):- 

var (Rel_prio). 

  

% both prios are equal, then schema rel prio is already asserted 
update_rel_ prio(_V_name, _Rel_names, _Rel_occ, Rel_prio, Rel_prio_s 

nonvar(Rel_prio), a 
nonvar(Rel_prio_s), 
Rel_prio==Rel_prio_s. 

  

% both prios not zero, not equal, but in history 
update_rel_prio(_V-name, Rel_names,._Rel_occ, _Rel_prio, Rel_prio_s):- 

% DBA has solved a previous rel prio conflict, 
% and it is different to the schema rel prio, 
% so remove old connection and create new one 

hist_rel_prio(rel_names_s(Rel_names, Hist_rel_prio)), 
replace fact (rel_names_s(Rel_names, Rel_prio_s), 

rel_names_s(Rel_names, Hist_rel_prio)). 

update_rel_prio(V_name, Rel_names, Rel_occ, Rel_prio, Rel_prio_s):- 
ask_DBA_for_rel_prio(V_name, 

Rel_names, Rel_occ, Rel prio, Rel_prio_s, Reply), 

rel_prio_confl_DBA_reply(V_name, Rel_names, Rel_occ, 
Rel_prio, Rel_prio_s, Reply). 

% none of the above is satisfied, so ask the DBA to resolve conflict 
ask _DBA_for_rel_prio(V_name, 

as Rel_names, _Rel_occ, Rel_prio, Rel_prio_s, Reply) :- 
clear_screen, 3 
write('conflict between view and schema relationship priorities'), nl, 
write('view name is : '), 
write(V_name), nl, nl, 
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write('relationship name is : '), 
write(Rel_names), nl, nl, 
write('schema relationship has priority : ‘), 
write(Rel_prio_s), nl, nl, 
write('view relationship has priority : ‘'), 
write(Rel_prio), nl, nl, 
write('Please do on of the following :'), nl, nl, 
write(’ as Enter a new priority value'), nl, 
write(' 2. Type q or query to get information from the views or’), 
nl, 
write(! schema'), nl, 3 
read (Reply) . 

% DBA has given new prio value or requested information about 
% the views or schema to help him decide. 

rel_prio_confl_DBA_reply(V_name, Rel_names, Rel_occ, 
Rel_prio, Rel_prio_s, Reply) :- 

(Reply==q; 
Reply==query), 
query, 
ask_DBA_for_rel_prio(V_name, 

Rel_names, Rel_occ, Rel_prio, Rel_prio_s, Reply). 

rel_prio_confl_DBA_reply(_V_name, Rel_names, _Rel_occ, 
_Rel_prio, Rel_prio_s, New_prio) :- 

% replace old rel prio in the schema by the DBA given rel prio 
replace_fact (rel_names_s(Rel_names, Rel_pric_s), 

rel_names_s(Rel_ names, New_prio)), 

% a new rel prio by the DBA is asserted as history 
% for future conflicts. 

assert (hist_rel_prio(rel_names_s(Rel_names, New _prio))). 
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ie *y /* Module : replace _rel_name */ 
/* Author : Mansoor Hassan : */ 
/* Notes : This module has the function of changing the names */ 
/* of any of the ERM relationships, by changing all its */ 
i* occurences in the schema. By 

% This predicate is called by the designer to replace an old 
% relationship name with a new one 

change_rel_name :- 
nie inl, ni? 
write('Please enter the name of the relationship you wish to change’), 
nal, 

write('followed by the new name you wish the relationship to assume'), 
nl, 

write('Enter old relationship name : Phe 
read(R), 
write('Enter the new relationship name to replace the old name: '). 
read (New_rel_name), 
replace_rel_name(R, New_rel_name). 

% Replace the name of any relationship from its old name R 

% to a new name as given by the designer in the variable 
% New_rel_name 

replace_rel_name(R, New_rel_name) :- 
replace_rel_prio_conn(R, New_rel_name), 
replace_rel_att_connections(R, New_rel_name), 
replace_rel_att_det_connections(R, New_rel_name), 

" replace_ent_rel_connections(R, New_rel_ name), 

write(['All the occurances of the relationship name ', R]), nl, 
write(['were replaced by the new relationship name ‘, New_rel_name]), nl. 

% Only one occurence should occur of rel priority connection 
replace _rel_prio_conn(R, New_rel_name) 

retract (rel_names_s(R, P)), 
assertz(rel_names_s(New_rel_name, P)). 

  

replace_rel_prio_conn(_, _). 

replace _rel_att_connections(R, New_rel_name) :- 
rel_att_names_s(R, Rel_att), 
replace_att_names_connections_1(R, Rel_att, New_rel_name), 

fail. 

replace _rel_att_connections(R, New_rel_name) :- 

ni;, WL, 

write([{*I Have replaced all the relationship attribute connections']), nl, 
write({' of the relationship ', R, ' to the new relationship ‘'‘}), 
write (New _rel_name), nl. 

replace_att_names_connections_1(R, Rel_att, New_rel_name) :- 
retract (rel_att_names_s(R, Rel_att)), 
assertz(rel_att_names_s(New_rel_name, Rel_att)), !. 

replace_rel_att_det_connections(R, New_rel_name) :- 
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rel_att_det_s(R, att(N, V, K, P)), 
replace_rel_att_det_connections_1(R, New _rel_name, N, V, K, P), 

falls 
replace_rel_att_det_connections(_, _) :- 

write({' I have replaced all the relationship attribute details ']), 
write(['connections']). 

replace_rel_att_det_connections_1(R, New_rel_name, N, V, K, P) :- 
retract (rel_att_det_s(R, att(N, V, K, P))), 
assertz(rel_att_det_s(New_rel_ name, att(N, V, K, P))), !. 

replace_ent_rel_connections(R, New_rel_name) :- 
ent_rel_s(entl(_, _, _), 

rel(R), 
enre(o7 ee Di), 

replace_ent_rel_connections_1(R, New_rel_name), 
fail. 

replace_ent_rel_connections(_, _). 

  

replace_ent_rel_connections_1(R, New_rel_name) 
retract (ent_rel_s(ent1(El, Cardsi, Statl), 
rel(R), 

ent2(E2, Cards2, Stat2))), 
assertz(ent_rel_s(ent1(El, Cards1, Statl), 
rel(New_rel_name), 

ent2(E2, Cards2, stat2))), !. 
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/* */ 
/* Module : replace_ent_name af 
/* Author : Mansoor Hassan */ 
/* Notes : This module has the function of changing the names */ 
/* of any of the entities , by changing all its */ 
/* occurences in the schema. ef 

% This predicate is called by the designer to replace an old 
% entity name with a new one 

change_ent_name :- 
nl, ni, nl, 

write('Please enter the name of the entity you wish to change'), nl, 
write ("followed by the new name you wish the entity to assume'), nl, 
write('Enter old entity name : '), 
read (Old_ent_name), 
write('Enter the new entity name to replace the old name: "Ve 

read (New_ent_name), 
replace _ent_name(OQld_ent_name, New_ent_name). 

% This predicate is called from within VIM to change all 
% the occurences of a given entity name in the schema 

replace_ent_name(Old_ent, New_ent) :- 
replace_ent_prio(Old_ent, New_ent), 
replace_ent_att_conn(Old_ent, New ent), 
replace_ent_att_det_conn(Old_ent, New_ent), 
replace_ent_rel_conn(Old_ent, New _ent), 
nl, ni, nil, 
write(('All the occurences of the entity: ", Old_ent}), nl, 

write(["have been changed to the new entity name: ", New_ent]), 
nl, ni. 

% Change all the occurences of the entity name 
% and priority connections 

replace_ent_prio(Old_ent, New_ent) :- 
ent_names_s(Old_ent, Prio), 
replace_ent_prio_1(0ld_ent, New_ent, Prio), 
fail. 

replace_ent_prio(_, _). 

replace ent_prio_1(Old_ent, New_ent, Prio) :- 
retract (ent_names_s(Old ent, Prio)), 
assertz(ent_names_s(New_ent, Prio)), !. 

% Change the name of an entity to a new name 
% at all the entity attribute connections 

replace_ent_att_conn(Old_ent, New_ent) :- 
ent_att_names(Old_ent, Att), 
replace _ent_att_conn_1(Old_ent, New_ent, Att), 
fail. 

replace_ent_att_conn(_, _). 

replace_ent_att_conn_1(Old_ent, New_ent, Att) 
retract (ent_att_names(Old_ent, Att)), 
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assertz(ent_att_names(New_ent, Att)), !. 

% Change the name of the entity to the new name 

% at all the entity attribute details connections 
replace_ent_att_det_conn(Old_ent, New ent) : 

ent_att_det_s(Old_ent, att (Att, Vals, K, P)), 
replace_ent_att_det_conn_1(Old_ent, New_ent, Att, Vals, K, P), 
fail. 

  

replace_ent_att_det_conn(_, _). 

replace_ent_att_det_conn_1(Old_ent, New_ent, Att, Vals, K, P) :- 
retract (ent_att_det_s(Old_ent, att (Att, Vals, K, P))), 
assertz(ent_att_det_s(New_ent, att (Att, Vals, K, P))), ! 

%Change the name of the entity to the new name 
% at all the entity relationship connections 

replace_ent_rel_conn(Old_ent, New_ent) : 
% get the next entity relationship connection 

ent_rel_s(ent1(El, C1, $1), 
rel(Rel), 

ent2(E2, C2, S2)), 

  

replace_ent_rel_conn_1(Old_ent, New_ent, El, Cl, Sl, Rel, E2, C2, S2), 
fail. 

replace_ent_rel_conn(_, _). 

replace_ent_rel_conn_1(Old_ent, New ent, El, Cl, S1, Rel, E2, C2, $2) :- 
replace_ent_rel_conn_2(Old_ent, New ent, El, Cl, Sl, Rel, E2, C2, $2), 
! 

% Recursive relationship, therefore change both entities 
replace_ent_rel_conn_2(Old_ent, New_ent, El, Cl, Sl, Rel, E2, C2, $2) 

Old_ent=E1, 
Old_ent=E2, 
retract (ent_rel_s(ent1(El, Cl, $1), 

rel (Rel), 
ent2(E2, C2, S2))), 

assertz(ent_rel_s(ent1(New_ent, Cl, $1), 
rel(Rel), 

ent2(New_ent, C2, S2))). 

  

% Not recursive relationship, therefore, 
% Change only the name of the left side entity (£1) 

replace_ent_rel_conn_2(Old_ent, Newent, El, Cl, Sl, Rel, E2, C2, $2) :- 
Old_ent=E1, 
retract (ent_rel_s(ent1(El, Cl, $1), 

rel(Rel), 
ent2(E2, C2, S2))), 

assertz(ent_rel_s(entl(New_ent, C1, $1), 
rel(Rel), 

ent2(E2, C2, S2))). 

% Not recursive relationship, therefore, 
% Change only the name of the left side entity (El) 

replace_ent_rel_conn_2(Old_ent, New ent, £1, Cl, Sl, Rel, E2, C2, $2) :- 
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Old_ent=E1, é 
retract(ent_rel_s(ent1(El, Cl, $1), 

rel(Rel), 
ent2(E2, C2, S2))), — a 

assertz(ent_ t1(El, Cl, $1), 
rel (Re ere 

ent2(New_ent, C2, $2))). 
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je */ 
/* Module : replace_att_name */ 
/* Author : Mansoor Hassan “yf 
/* Notes : This module has the function of changing the names */ 
/* of any of the attributes , by changing all its */ 
/* occurences in the schema. *y/ 

% This predicate {4s called by the designer to replace an old 
% attribute name with a new one for a given entity 

change_att_name_of_ent(E) :- 
nl, nl, nl, 
write('Please enter the name of the attribute you wish to change'), nl, 
write('followed by the new name you wish the attribute to assume'), nl, 
write('Enter old attribute name : '), 
read(Old_ att), 

write('Enter the new attribute name to replace the old name: '), 
read(New_att), 
replace_att_name_of_ent(E, Old_att, New_att), 
replace_att_name_of _ent_att(E, Old_att, New_att), 

% This predicate can be called directly by VIM to change the name 
% of a given attribute for a known entity. 
% This predicate assumes both the old and new names of the 
% attribute are given 

replace_att_name_of_ent(E, Old_att, New_att) :- 
ent_att_names(E, Old_att), 
replace_att_name_of_ént_1(E, Old_att, New_att), 
fail. 

replace_att_name_of_ent(_, _, _). 

replace_att_name_of_ent_1(E, Old_att, New_att) :- 
retract (ent_att_names(E, Old_att) 
assertz(ent_att_names(E, New_att)), !. 

  

% Change the name of the attribute to the new name 
% at all the entity attribute details connections 

replace_att_name_of.ent_att(E, Old_att, New_att) :- 
ent_att_det_s(E, att(Qld_att, Vals, K, P)), 
replace_att_name_of_ent_att_1(E, Old_att, New_att, Vals, K, P), 
fail. 

replace_att_name_of_ent_att(_, _, _). 

replace_att_name_of_ent_att_1(E, Old_att, New_att, Vals, K, P) :- 
retract (ent_att_det_s(E, att(Old_att, Vals, K, P))), 
assertz(ent_att_det_s(E, att(New_att, Vals, K, P))), !. 
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* y 
/* Module : add_sch_ent_att_val */ 
/* Author : Mansoor Hassan +f 
/* Notes : This module has the function of adding a value to an */ 
/* attribute of a given entity in the schema */ 

% This predicate is called by the designer to replace an old 
% attribute name with a new one for a given entity 

add_sch_ent_att_val :- 
nl, nl, nl, 
write('Please enter the name of the ENTITY of the attribute'), nl, 
write('to which a value is to be added’), nl, 
read(E), nl, nl, 

write('Please enter the name of the ATTRIBUTE you wish to add a‘), nl, 
write('value to'), nl, 
write(‘Enter attribute name : "Dr 

read (Att), 
write('Enter the VALUE you wish to add: ‘), 
read(V), 

ent_att_det_s(E, att(Att, Vals, K, P)), 
append(V, Vals, New vals), 
assertz(ent_att_det_s(E, att (Att, New_vals, K, P))). 
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i Module: delete_att a 
ft Deletes an attribute from a given entity */ 

‘ 

  

delete_att_of_ent(E, A) :- ' |e 

; ames(E, A)),         
of Eee ae) ihe.
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% Module : multi_name_matcher 
% Notes : This module receives two different lists of objects names 
% and matches them. These objects can be attributes, entities, 
% or relationships. 

% The two names lists match if they are both lists and either 

% they are identical in contents or have at least on common name. 

multi_name_match(Name_list_1, Name_list_2):- 
is_list(Name_list_1), 
is list (Name_list_2), 
(Name_list_1 == Name_list_2 

share_some_names(Name_list_1, Name_list_2)). 

% This predicate is true if the two name sets share at 
% one name. 

share_some_names(Name_list_l, Name_list_2):- 
remove _dups(Name_list_1, Name_set_1), 
remove _dups(Name_list_2, Name_set_2), 
intersect_name_sets(Name_set_1, Name_set_2). 

intersect (Setl, Set2) 

is true when the two sets have a member in common, It 

oe 
oP 

oP 
oe 

it is that they share. 

intersect_name_sets(Name_list_1, Name_list_2) :- 
member (Element, Name_list_1), 
memberchk (Element, Name_list_2), 

! 
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/* Module : schema_stats */ 
/* Notes : This module shows the statistics of the views. ef 

:- dynamic written/1. 

s_no_of_rels:- 
nl, nl, 
write('The following are the relationships in all the schema‘), nl, nl, 
assert(t(0)), 

s_no_of_rels 1, 
retract (t(T)), nl, nl, nl, 
write('Totoal number of relationships in all the schema is: '), 
write(T), nl. 

s_no_of_rels. 

s_no_of_rels_1:- 
rel_names_s(Rel, _), nl, 
write('relationship: yy 
write(Rel), 
add_one, 
fail. 

s_no_of rels 1. 

  

s_no_of_ents: 
fig Diy 
write('The following are the entities in all the schema'), nl, nl, 
assert (t(0)), 
s_no_of_ents_1, 
retract (t(T)), nl, ni, nl, 
write('Totoal number of entities in all the schema is: '), 
write(T), nl. 

s_no_of_ents. 

s_no_of_ents_1:- : 
ent_names_s(Ent, _), nl, 
write('entity: Mie 
write(Ent), 

add_one, 
fail. 

s_no_of_ents_l. 

s_no_of_atts:- 
nl, nl, 
write('The following are the attributes in all the schema'), nl, nl, 
assert (t(0)), 
s_no_of_atts 1, 
retract (t(T)), nl, nl, nl, 
write('Totoal number of attributes in all the schema is: '), 
write(T), nl. 

s_no_of_atts. 

s_no_of_atts_1:- 
att_names_s(Att), 
S_no_of_atts_2(Att), 

fail. 
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s_no_of_atts_1. 
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i* Module : views_stats xy 
/* Notes : This module shows the statistics of the views. */ 

t- dynamic t/1. 

add_one:~ 
retract (t(S)), 
T ia. $(+1, 
assert(t(T)), !. 

no_of_views:- 
Ol. wily 
write('The following are the views considered for integration"), nl, 
al, 
assert (t(0)), 
no_of_view_1. 

no_of_view_1:- 
view(V, _), 
write(V), 
add_one, 
nl, 
fail. 

no_of_view_1:- 
retract (t(T)), nl, 
write('Totoal number of views is: '), 
write(T), 
assert (total _no_of views(T)). 

no_of_rels:- C 
al, nl, 
write('The following are the relationships in all the views'), nl, nl, 
assert (t(0)), 
no_of_rels 1. 

no_of_rels_1:-. 
view(V, _), nl, nl, nl, 
write('view: '), - 
write(V), nl, 

no_of_rels 2(V), 
fail. 

    

no_of_rels_1: 
retract (t(T)), nl, nl, nl, 
write('Totoal number of relationships in all the views is: '), 
write(T), nl, 
total_no_of_views(N), 
Average is T / N, 
write('Average number of relationships in each view is: '), 
write (Average) . 

no_of_rels_1. 

no_of_rels_2(V):- 
no_of_rels 3(V), !. 

no_of_rels_3(V):- 
rel(V, rel(Rel, _, _)), nl, 
write (relationship: "), 
write(Rel), 

add_one, 
fail. 

aa],



no_of_rels 3(_). 

no_of_ents:- 
nl, al, 
write('The following are the entities 

assert (t(0)), 
no_of_ents_1. 

no_of_ents_1:- 
view(V, _), nl, nl, nl, 
write('view: '), 
write(V), nl, 
no_of_ents_2(V), 
fail. 

no_of_ents_1:- 
retract (t(T)), nl, ni, ni, 
write('Totoal number of entities in all the views is 

write(T), nl, 
total_no_of_views(N), 
Average is T / N, 
write('Average number of entities in each view is: 
write (Average) . 

no_of_ents_1. 

no_of_ents_2(V):- 

no_of_ents 3(V), !. 

no_of_ents_3(V):- 
ent(V, ent (Ent, 
write ('Entity: 
write(Ent), 
add_one, 
fail. 

ANiy nu, 

  

no_of_ents_3(_). 

no_of_ent_atts:- 
hl, nd, 
write('The following are the attributes in all the views'), 

assert (t(0)), 
no_of_ent_atts_1. 

no_of_ent_atts_1:- 
view(V, _), 
write('view: 

write(V), nl, 

no_of_ent_atts_2(v), 
fail. 

nl, 

Boe 

nl, ni, 

no_of_ent_atts_1:- 
retract(t(T)), nl, nl, nl, 
write('Totoal number of attributes in all the views is: 
write(T), nl, 
total_no_of_views(N), 
Average is T / N, 

write(Average) . 
no_of_ent_atts_1. 

no_of_ent_atts_2(V):- 
no_of_ent_atts_3(V), !. 
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in all the views'), nl, nl, 

  

"Ys 

nl, nl, 

No 

ike,



no_of_ent_atts_3(V):- 
ent_att(V, 

ent(_, _), 
att_det(Att, _, _, _)), 

write(‘Attribute: *)° 
write(Att), nl, 
add_one, 
fail. 

no_of_ent_atts_3(_). 

no_of_ent_valued_atts:- 
nl, nl, 

Appendix J 

write('The following are the attributes with values in all the views'), 
nl, nly, 

assert (t(0)), 

no_of_ent_valued_atts_1. 

no_of_ent_valued_atts_1:- 
view(V, _), nl, nl, nl, 
write('view: '), 

write(Vv), nl, 
no_of_ent_valued_atts_2(v), 
fail. 

no_of_ent_valued_atts_1:- 
retract (t(T)), nl, ni, nl, 
write('Totoal number of attributes in all the views is: 

write(T), nl, 
total_no_of_views(N), 
Average is T / N, 

write('Average number of attributes in each view is: 
write (Average) . 

no_of_ent_valued_atts_1. 

no_of_ent_valued_atts_2(V): 
no_of_ent_valued_atts 3(V), !. 

no_of_ent_valued_atts_3(Vv) :- 
ent_att(V, 

ent(_, _), 

att_det(Att, Val, _, _)), 

no_of_ent_valued_atts_4(Att, Val), 
fail. 

no_of_ent_valued_atts_3(_). 

no_of_ent_valued_atts_4(Att, Val) :- 
\+ Val==[], 
write('Attribute: y, 

write (Att), 
write(' value: '), 
write(Val), nl, 
add_one, !. 

no_of_ent_valued_atts_4(_, 

  

no_of_rel_atts:- 
nl, nl, 
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write('The following are the attributes of 
views'), nl, nl, 

assert (t(0)), 
no_of_rel_atts 1. 

no_of_rel_atts_1:- 
view(v, _), nl, nl, nl, 
write(‘view: '), 
write(Vv), nl, 
no_of_rel_atts_2(V), 
fail. 

no_of_rel_atts 1:- 
retract (t(T)), ni, nl, nl, 
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relationshipsin all the 

write('Totoal number of attributes of relationships in all the views is: 
ae 

write(T), nl, 
total_no of _views(N), 
Average is T / N, 
write('Average number of attributes in 

write (Average). 
no_of:rel_atts_1. 

no_of_rel_atts_2(V):- 
no_of_rel_atts_3(V), !. 

no_of_rel_atts_3(V):- 
rel_att(V, 

rel ee 
att_det (att, _, _, 

write('Attribute: ea 

write (Att), nl, 
add_one, 
fail. 

no_of_rel_atts_3(_). 

no_of_ent_rels:- 
nl, nl, 
write('The following are the 

al, 
assert (t(0)), 
no_of_ent_rels_1. 

nl, 

no_of_ent_rels_1:- 
view(v, _), nl, nl, nl, 
write('view: '), 
write(v), nl, 

no_of_ent_rels_2(V), 
fail. 

no_of_ent_rels_1:- 
retract (t(T)), nl, nl, nl, 
write('Totoal number of entity-relationships in all the views is: 

write(T), nl, 
total_no_of_views(N), 
Average is T / N, 
write('Average number of entity-relationships in each view is: 
write (Average). 

no_of_ent_rels_1. 

no_of_ent_rels_2(V):- 
no_of_ent_rels 3(V), !. 
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no_of_ent_rels_3(V):- 
ent_rel(v, 

Ent2, » _, ))s 
“write cEneity-relatichetips Lie 
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/* + 
/* Module :att_rel_cross_er_conn */ 
/* Author :Mansoor Hassan */ 
/* Notes :This modules searches through the GCS to find if any */ 
/* attribute of an entity also exists as a relationship */ 
/* name in the schema. */ 
y* The modules checks if the attribute is the only */ 
/* key attribute, if it is, then the decision is referred */ 
/* to the designer. Otherwise, the attribute is deleted. */ 

att_as_rel_er_conn :- 
ent_att_names(E, A), % extract next entity and its attribute 

att_as_rel of _ent(E, A), % see if att A exists as a relationship 
fail. 

att_as_rel_er_conn. 

% See if the attribute A of entity E exists as a relationship R 
* att A is a key att, but E has another key att. 

. att_as-rel_of ent(E, A) :- 
% extract the relationship which involves E, which is = to A 

rel_involves_ent(E, A), *% There is a rel R which is equal to att A, 
% s.t. R involves A 

ent_att_det_s(E, att(A, V, key, _)), *% att A of ent E has no value 
' % and is a key att 

v=(), 
ent_att_det_s(E, att(Al, _, key, _)), % E has at least one other key att 
\+ A=Al, % Make sure it is a different attribute 

retract (att_names_s(A)), 
retract (ent_att_names(E, A)), % remove att A from ent E 
retract(ent_att_det_s(E, att(A, _, _» _))), % remove att A details 
fly ni, nl, nl, 
write(['The attribute ', A, ' which belonged to entity ', EJ), nl, 
write([{'existed as the relationship name ', A]), nl, 
write({'and ', A, ' is involved in entity ', E]), nl, 
write(['attribute ', A, ' is a key attribute']),nl, 
write([{'BUT, the entity ', E, ' has other key attributes, eg, ', All), 
nl, nl, : 
write({' solution: the attribute ', A, ‘was removed from entity ', E]), 
al, 

% See if the attribute A of entity E exists as a relationship R 
att_as_rel of ent(E, A) :- 

% extract the relationship which involves E, and is equal to A 
rel_involves ent (E, A), % There is a rel R which is equal to 

% att A, s.t. R involves A 

ent_att_det_s(E, att(A, [], notkey, _)), % att A of ent E has no value 
% and is not a key att 

retract (att_names_s(A)), 
retract (ent_att_names(E, A)), % remove att A from ent E 
retract (ent_att_det_s(E, att(A, _, notkey, _))), % remove att A 

details 

nl, ni, nl, 

write(['The attribute ', A, ' which belonged to entity ', E]), nl, 
write([{'existed as the relationship name ', Al), nl, 

write(({'and ', A, ' is involved in entity ', £]), nl, 

write((' solution: the attribute ', A, ‘was removed from entity ', E]), 
nl, 
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% See if the attribute A of entity E exists as a relationship R 
% att A is a key att, but E has no other key att. 

att_as_rel_of_ent(E, A) :- 
% extract the relationship which involves E 

rel_involves_ent(E, A), % There is a rel R which is equal to att A, 
* % s.t. R involves A 

ent_att_det_s(E, att(A, [], key, _)), % att A of ent E has no value 
% and is a key att 

_» key, _)), % E has no other key 
% att 

\+ ent_att_det_s(E, att (Al, 

\+ A=Al, 
att_as_rel DBA(E, A), ! 

% Find if the relationship R involves E 

% BUT R here is unified with A, as a direct way of establishing 
% if A is the same as the relationship R involving E 

rel_involves_ent(E, R) 
ent_rel_s(ent1(E, 

rel(R), 
ent2(E, _, _)). 

   

rel_involves_ent(E, R) :- 
ent_rel_s(entl(E, _, _), 

rel(R), 
@nt2t i, 5 L)). 

rel_involves_ent(E, R) :- 
ent_rel_s(entl(_, 

rel(R), 
ent2(E, 2, —)) 

% attribute A of entity E exists as a relationship R 
% att A is a key att, but E has no other key att., 
% so, ask the DBA for decision 

att_as_rel DBA(E, A) :- 
nal, nl, nl, 

write(['The attribute ', A, ' which belonged to entity ', E)), nl, 
write(['existed as the relationship name ', A]), nl, 

write({'and ', A, ' is involved in entity .", E]), nl, 

write({'BUT, ', E, ' has no other key attribute']),nl, 

write([' do you want to :']),nl, 
write([{' 1. let VIM remove attribute ', A]),nl, 
write({' 2. leave attribute as it is '}), nl, 
write({' 3. change attribute name']), nl, 
write({" 4, change relationship name']), nl, 
read(Reply), 
att_as_rel DBA_2(E, A, Reply). 

att_as_rel DBA_2(E, A, Reply) :- 
act_on_reply(E, A, Reply). 

att_as_rel DBA_2(_, _, _). 
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act_on_reply(E, A, 1) :- 
retract (ent_att_names(E, A)), % remove att A from ent E 
retract (ent_att_det_s(E, att(A, _, _))). % remove att A details 

% The designer wants to leave attribute name as it is 
act_on_reply(_, _, 2) 32= !. 

act_on_reply(E, A, 3) : 

nl, nl, nl, 
write(['You have requested to change the name of attribute 
write(['Enter the name you want the 
read(New_att_name), 
retract (ent_att_names(E, 

7 Al), Al, 
attribute to have']), nl, 

A)), % remove att A from ent E 
assert (ent_att_names(E, [New_att_name])), % replace by new att name 
retract (ent_att_det_s(E, att(A, V, K))), % remove old att det 
assert (ent_att_det_s(E, att({New_att_name], V, K))), % replace by new att 

% name 
nl, nl, 
write([{'The old attribute name ' , Al), al, 
write(('was replaced by the new attribute name 
nl,nl. 

{New_att_name]]), 

act_on_reply(_E, A, 4) :- 
nl, nl, 

write(['Enter the name you want the relationship to have']), 
read(New_rel_name), 

write(['You have requested to change the name of relationship » Al), 

replace_rel_name(A, 

al, 
al, 

[New_rel_name]). 
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ie */ 
i* Module : att_rel_cross_no_er_conn */ 
/* Author : Mansoor Hassan */ 
/* Notes : This module checks to see if any of the attribute of */ 
/* any of the entities exists as a relationship, */ 
/* BUT, such relationship is not involved in the entity */ 
/* of the attribute under consideration */ 

att_as_rel_no_er_conn :- 
ent_att_names(E, A), % extract next entity and its attribute 
att_as_rel_no_er_conn_1(E, A), % see if att A exists as a relationship 
fail. 

att_as_rel_no_er_conn. 

att_as_rel_no_er_conn_1(E, A) : 

% Check if the attribute A exists as a relationship 

% If it does, continue with integration 

  

rel(A), j 
ent2(_, _, _)), 

ent_rel_s(entl(_, , _), 

\+ rel_involves_ent(E, A), % There is a rel R which is equal to 
% att A, s.t. R involves A 

ent_att_det_s(E, att(A, [], _, _)), * att A of ent E has no value 
% and is not a key att 

att_as_rel_no_er_conn_2(E, A), !. 

att_as_rel_no_er_conn_2(E, A) :- 

  

ni, ni, nl, nl, 
write ('ATTRIBUTE-RELATIONSHIP CROSS OBJECT TYPE CONFLICT’), nl, nl, 
write(['The attribute ', A, ' of entity ', E]), nl, 
write([{'exists as a relationship of the same name as the attribute']), nl, 
write(['AND the relationship concerned does not involve the entity ‘']), 

nl, 

write([{E, ' of the attribute concerned']), nl, nl, 

write(['The solution to such a conflict cannot be taken by VIM'}), nl, 
write(['Therefore, Please answer thefollowing :']), nl, nl, 
write({' 1, Remove attribute from entity ', £]), nl, 
write([" 2. Change attribute name']), nl, 

write({' 3. Change relationship name']), nl, 
write([{' 4, Leave attribute and relationship names as they are']),nl, 
write(['ENTER your order by typing the appropriate number']), nl, nl, 
read (Reply), 
att_as_rel_no_er_conn_3(E, A, Reply). 

att_as_rel_no_er_conn_3(E, A, 1) :- 
retract (att_names_s(A)), 
retract(ent_att_det_s(E, att(A, _, _, _))), 
retract (ent_att_names(E, A)), nl, 
write([{'The attribute ', A, ‘ was removed from entity ', E]). 

att_as_rel_no_er_conn_3(E, A, 2) :- 
write('Enter the new attribute name: '), 
read(New_att), 
replace _att_name_of_ent(E, A, [New_att]), 
replace att_name_of_ent_att_det(E, A, [New_att]). 

att_as_rel_ no er_conn_3(_, A, 3) :- 
nl, nl, 
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write('Enter the new relationship name to replace the old name: 
read (New_rel_name), 
replace _rel_name(A, [{New_rel_name]}). 

ee. : / 

att_as_rel_no_er_conn_3(_, _, 4) :-     

  

att_as_rel_no_er_conn_3(E, A, 
nl, nl,   

write({' YOU HAVE MADE THE WRONG CHOICE, RETRY'}), nl, ni, 
-att_as_rel_no_er_conn_2(E, A). : 
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/* Module : att_val_as_ent_rel.pl */ 
/* Author : Mansoor Hassan */ 
/* Notes t This module checks all the valued attributes to see */ 
/* if they exist as an entity-relationship, that is, af 
* to see if the attribute exists as arelationship and */ 
/* if any of the values of the attribute exist as entities =f 
/* such that, these entities are involved in a relationship */ 
* with the entity of the attribute concerned. *f 

:- dynamic removed_att/1. 

att_val_as_ent_rel :- 
ent_att_names(E, A), 
att_val_as_ent_rel_1(E, A), 
fail. 

att_val_as_ent_rel. 

%& check if 
% A exists as rel, which involves E, and A has values 

att_val_as_ent_rel_1(E, A) 
ent_rel_s(entl(_, _, _), rel(A), ent2(_, _, _)), %A exists as rel 
rel_involves_ent(E, A), % There is a rel R which. is equal to att A, 

% s.t. R involves A : 
ent_att_det_s(E, att(A, Vals, _, _)), % get att values 
\+ Vals=[], % Vals not equal to nil 
att_val_as_ent_rel_2(E, A, Vals), !. 

att_val_as_ent_rel_1(_, _). 

att_val_as_ent_rel_2(E, A, Vals) :- 
handle_att_vals(E, A, Vals, Vals), 
remove_att_vals(E, A, Vals). 

att_val_as_ent_rel 2(_, _, : 

handle _att_vals(E, A, Vals, [V|Rest_vals]) :- 
handle att_vals_1(E, vals, V), 
Rest_vals=[], 
handle _att_vals(E, A, Vals, Rest_vals). 

handle ate vals(, =, + _). 

handle_att_vals_1(E, Valls; Vj) == 
value_as_ent_of_rel(E, A, (VJ), 
delete(Vals, V, New vals), 

% att_val exists as an ent-rel 
nl, nl, nl, 
write([('The attribut: ", A, ' of entity: ', E]), nl, 
write(['has a value: ', Vl), nl, 
write(['and exists an an entity relationship']), nl, nl, 
write(['The value: ', V, ' was removed from attribute: ', A]), nl, 
retract (ent_att_det_s(E, att(A, _, K, P))), 
assertz(ent_att_det_s(E, att(A, New_vals, K, P))), 
assertz(removed_att (A)). 

handle_att_vals.1(_, _, _, _). 

value_as_ent_of_rel(E, A, V1) :- 
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rel_involves_ent(E, A), * where A is entity and A is relationship 
\+ V1=E, % Make sure that V1 and E are not the same entity 
rel_involves_ent(V1, A), !. % where Vl is entity and A is relationship 

% This checks that V1 is an entity involved 
*% in relationship A 

remove_att_vals(E, A, Vals) :- 
removed _att(_), 
remove_att_ass, 
ent_att_det_s(E, att(A, Vals, _, _)), % get att values 
Vals=[], 

nl, 
write(['The attribute: ', A, ' was removed from entity: ', E]), nl, 
write(['Because all the values of attribute: ', A]), nl, 
write(['Also existed as entities']), nl, 
retract (att_names_s(A)), 
retract (ent_att_det_s(E, att(A, _, _, _))), 
retract (ent_att_names(E, A)), nl. 

% remove the assertions that an attribute value was removed 
% from the attribute 

remove_att_as. 
retract (removed_att(_)), 
fail. 

remove_att_ass. 
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/* Module: ent_att_cross “yf 
/* Author: Mansoor Hassan */ 
/* Notes : This module searches through the integrated schema yi 
/* to find any attribute which also exists as an entity. wf 
/* Should a cross object type definition be found such that */ 
/® an attribute exists as an entity, the designer is asked to */ 
Ua to intervene. “F 

ent_att_cross 
setof(E, ent_names_s(E, _), Ents_set), % find the set of all ents 
ent_att_cross_1(Ents_set). 

  

ent_att_cross. 

ent_att_cross_1(Ents_set) :- 
att_names_s(A), % Find next attribute 
ent_att_cross_2(Ents_set, A), 
fail. 

ent_att_cross_1(_). 

ent_att_cross_2(Ents_set, A) :- 
member (A, Ents_set), % Is A declared as entity, 

% ie, there is Entity E=A 
ent_att_cross_found(A, Ents_set), &Found ent att cross, so handle mn 

ent_att_cross_2(_, _) :- 

  

% Found entity attribute cross object definition. 
% The attribute is equal to its own entity 

ent_att_cross_found(A, _) :- 
own_ent (A). 

% Found entity atnl, atribute cross object definition. 
% Where the entity is not the owner of A 

ent_att_cross_found(A, _) :- 
foreign_ent(A). 

% Found entity attribute cross object definition. 
% The attribute is equal to its own entity 

own_ent (A) :- 
ent_att_names(A, A), 
own_ent_DBA(A). 

foreign_ent (A) :- 
ent_att_names(E, A), 
foreign_ent_DBAA(E, A). 

foreign_ent(_). yi 

% VIM cant make a decision on own ent of att situation 

% DBA is requested to intervene 
own_ent_DBA(A) 

nl, ni, nil, nl, 
write(['ENTITY ATTRIBUTE CROSS TYPE DEFINITION']), ni, nl, 
write([('The entity ', A, ' exists as the attribute ‘» Al), nl, al, 

write({'And the entity: ', A, ' own attribute: ‘, Al), nl, nl, 
write({'This could mean any of three things']), nl, 
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write([' ts The entity is wrongly named']),nl, 
write({' Zs The attribute is wrongly named']), nl, 
write([' 3. The Owner entity ', A,.' of attribute ', AJ), nl, 
write([' is or should be linked to entity *, Al), al, ni, al, 
write(['CHOOSE any of the following:']), ni, nl, 

write([' 1. DELETE the attribute *, Al), ni, 

write([' 2. CHANGE the name of the attribute ', A]), nl, 
write([' 3. CHANGE the name of the entity ', AJ), nl, 
write([' 4. Accept the situation']), nl, 
read(Reply), 
foreign _ent_DBA_2 reply(A, A, _, Reply). 

foreign_ent_DBAA(E, A) :- 
foreign_ent_DBA(E, A), 

! 

foreign_ent_DBA(E, A) : 
rel_between_ents(E, A, Rels), % Where A is the ent 

% which is = to att A of E 
foreign_ent_DBA_1(E, A, Rels). 

  

foreign_ent_DBA(_, _). 

% Find all the relationships involving E of A (if any) 
rel_between_ents(E, A, Rel_set) :- 

setof(R, ent_rel_s(ent1(E, _, _), rel(R), ent2(A, _, _)), Rel_set). 

rel_between_ents(E, A, Rel_set) :- _ 
setof(R, ent_rel_s(entl(A, _, _), rel(R), ent2(E, _, _)), Rel_set). 

% Relationshp(s) exist between ent E and ent A 
foreign_ent_DBA_1(E, A, Rels) : 

var (Rels), 
foreign_ent_DBA_2(E, A, Rels). 

  

% No relationship(s) exist between ent E and ent A 
foreign_ent_DBA_1(E, A, _) :- 

foreign _ent_DBA_3(E, A). 

% Relationshp(s) Rels exist between ent E and ent A 
foreign_ent_DBA_2(E, A, Rels) 

nl, nl, nl, nl, 
write(('ENTITY ATTRIBUTE CROSS TYPE DEFINITION']), nl, nl, 

  

nl, ni, 

write(['The attribute ', A, ' of entity ', E]), nl, 
write([" exists as the attribute ', A]), ni, nl, 
write(['3UT:The entity ', E, ' of attribute ', Al), nl, 
write({' is connected to entity ', AJ), nl, 
write([' by the relationship(s): ', Rels]), nl, nl, 
write(['This is a good indication that the attribute ', Al), nl, 
write({'is not needed to define the entity ', E]), nl, nl, 
write([{'CHOOSE any of the following:']), nl, nl, 
write([' 1. DELETE the attribute ', AJ), nl, 
write([' 2. CHANGE the name of the attribute ‘, A}), nl, 
write([' 3. CHANGE the name of the entity ', Al), nl, 
write([" 4. Accept the situation']), nl, 
read(Reply), 
foreign _ent_DBA_2 reply(E, A, Rels, Reply). 
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foreign_ent_DBA_2_reply(E, A, _, 1) :- 
delete att_of_ent(E, A). 

foreign_ent_DBA 2 reply(E, A, _, 2) :- 
Ak, wile tty 
write(('The name of the attribute you wish to change is ', A]), ni, 
write(['of entity ', E]), ni, nl, 
write(('Enter the new attribute name to replace the old name: ']), 
read(New_att), 
replace _att_name_of_ent(E, A, [New_att]), 
replace _att_name_of_ent_att_det(E, A, [New att]). 

foreign_ent_DBA_2_reply(E, _, _, 3) :- 
nal, ni, nl, 
write({'You have requested to change the name of entity ', E]), nl, 

write('Enter the new entity name to replace the old name: '), 
read(New_ent_name), 
replace_ent_name(E, [New_ent_name]). 

foreign_ent_DBA_2 reply(, _, _, 4). 

foreign_ent_DBA_2_reply(E, A, Rels, _) :- 
write([{"YOU HAVE MADE THE WRONG CHOICE< PLEASE TRY AGAIN']), 
foreign_ent_DBA_2(E, A, Rels). 

% No relationship(s) exist between ent E and ent A 
foreign_ent_DBA_3(E, A) :- 

nl, onl, nl, a2, . 
write(['ENTITY ATTRIBUTE CROSS TYPE DEFINITION']), nl, nl, 
nl, nl, 

write(['The attribute ', A, ' of entity ', E]), nl, 
write({* exists as the entity ', Aj), nl, nl, 

write([*BUT:The entity ', E, ' of attribute ', AJ), nl, 

write([* is NOT connected to entity ', Al), nl, 

write([' by ANY relationship(s): ")), nl, ni, 
write([{'CHOOSE any of the following:']), nl, 
write([* 1, DELETE the attribute -, Al), nl, 
write({* 2. CHANGE the name of the attribute ', AJ), nl, 
write([' 3. CHANGE the name of the entity ', Aj), nl, 
write([' 4, CHANGE the name of the entity ', £]), nl, 
write({' Se Accept the situation']), nl, 
write([' 6. CREATE a relationship between ', E, ' and ', Al), 
al, 

% A is entity and attribute (cross obj.) 

read(Reply), 

foreign ent DBA_3 reply(E, A, Reply). 

foreign_ent_DBA_3_reply(E, A, 1) :- 
lete_att_of_ent(E, A). 

  

foreign _ent_DBA_3_reply(E, A, 2) :- 
nl, nl, nl, 
write({'The name of the attribute you wish to change is ', A]), nl, 
write({‘of entity ', E]), nl, 
write({'Enter the new attribute name to replace the old name: ‘']), 
read(New_att), 
replace_att_name_of_ent(E, A, [New_att]), 
replace_att_name_of ent_att_det(E, A, [New_att]). 
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foreign_ent_DBA_3_reply(E, _, 3) 

    

n. nl, nl, 
write([('You have requested to change the name of entity Sy SMe 
write('Enter the new entity name to replace the old name: "), 
read (New_ent_name), 
replace_ent_name(E, [New_ent_name]). 

foreign ent _DBA_3 reply(E, _, 4) :- 
nl, ni, nl, 

write({'You have requested to change the name of entity *, 2), 
write('Enter the new entity name to replace the old name: '), 
read(New_ent_name), 
replace_ent_name(E, [New_ent_name}). 

foreign_ent_DBA_3_reply(_, _, 5). 

% CREATE a relationship between E and A 

foreign_ent_DBA_3_reply(_E, _A, 6). 

foreign_ent_DBA_3_reply(E, A, _) :- 
write(('YOU HAVE MADE THE WRONG CHOICE< PLEASE TRY AGAIN']), 
foreign_ent_DBA_3(E, A). 
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/* Module: ent_rel_cross */ 
/*  Buthor: Mansoor Hassan *Y, 
/* Notes : This module searches through the integrated schema */ 
/* to find any entities which also exists as an relationships. */ 
/* Should a cross object type definition be found such that ay: 
/* an entity exists as a relationship name, the designer is “yf 
/* asked to intervene. es, 
/* However, The designer is informed of the posssibilities of */ 
i* the solutions he/she can take to suit the type of conflict. */ 

ent_rel_cross :- 
setof(E, ent_names_s(E, _), Ents_set), % find the set of all ents 
ent_rel_cross_1(Ents_set). : 

  

ent_rel_cross. 

ent_rel_cross_1(Ents_set) :- 
ent_rel_s(ent1(_, _, _), rel(R), ent2(_, _, _)), % Next rel 
ent_rel_cross_2(Ents_set, R), 
fail. 

ent_rel_cross_1(_). 

ent_rel_cross_2(Ents_set, R) :- 
member (R, Ents_set), % Is R declared as entity, 

% ie, there is Entity E=R 
ent_rel_cross_found(R, Ents_set), %Found ent att cross, so handle 

! 
ent_rel_cross_2(_, _) :- !. 

% Found entity attribute cross object definition. 

% The attribute is equal to its own entity 

ent_rel_cross_found(R, _) :- 
own_ent_rel(R). 

% Found entity atnl, atribute cross object definition. - 

% Where the entity is not the owner of A 
ent_rel_cross found(R, _) :- 

foreign_ent_rel(R). 

% Found entity attribute cross object definition. 
% The attribute is equal to its own entity 

own_ent_‘rel(R) :- 
rel_involves_ent(R, R), % Since R=E 
own_ent_rel_DBA(R). 

foreign_ent_rel(A) :- 
ent_att_names(E, A), 
foreign ent_DBA(E, A). 

% VIM cant make a decision on own ent of att situation 
% DBA is requested to intervene 

own_ent_rel_DBA(R) :- 
Win) nl, chd 
write([{'ENTITY RELATIONSHIP CROSS TYPE DEFINITION']), nl, nl, 
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write([{'The entity ', R, ' exists as the relationship ', R]), nl, 
write([{'The entity ', R, ‘ is involved in relationship ', Rl), 
nl, nl, 

write(('This could mean any of three things']), nl, 
write([* ihe The entity is wrongly named']),nl, 
write([' 2. The relationship is wrongly named']), nl, nl, 
write(['CHOOSE any of the following:']), nl, nl, 
write([{' 1. CHANGE the name of the entity ', R]), nl, 
write([' 2. CHANGE the name of the relationship ', R]), nl, 
write([' 3. Accept the situation']), nl, 
read(Reply), 
own_ent_rel_DBA_reply(R, Reply). 

own_ent_rel_DBA(_). 

own_ent_rel DBA_reply(R, 1) :- 
write('Enter the new entity name to replace the old name: '), 
read (New_ent_name), 
replace_ent_name(R, {New_ent_name]). 

own_ent_rel_DBA_reply(R, 2) :- 
write('Enter the new relationship name to replace the old name: ‘'), 
read(New_rel_name), 
replace _rel_name(R, [{New_rel_name]). 

own_ent_rel DBA_reply(_, 3). 

own_ent_DBA_reply(R, _) :- 
own_ent_rel_DBA(R). 
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/* Module : cardinality handling <i 
/* Author : Mansoor Hassan : 3 
/* Notes : This module matcher the two relationships entities */ 
/* cardinalities, #7, 
/* The two rels are the view and schema rels being compared */ 

% match the cardinalities of the corresponding ents. 

% If no card is given for for schema ent, then assert schema 
% ent cardinality from view ent. 

% If different cards then consult DBA 
match_and_assert_ent_cards(V_name, Rel_names, Rel occ, Ent_names, Ent_occ, 

Rel_names_s, Ent_s) 

  

% extract the cardinality of the view rel ent 
extract_view_rel_ent_cards(V_name, Rel_names, Rel_occ, 

Ent_names, Ent_occ, Ent_card), 

% extract the cardinality of the schema rel ent 
extract_schema_rel_ent_cards(Rel_names_s, Ent_s, Ent_card_s), 

% assert view rel cardinality to schema rel ent 
* if it has no card 

% otherwise report to the DBA the conflict 
assert_schema_ent_card(V_name, Rel_names, Rel_occ, 

Ent_names, Ent_occ, Ent_card, 2 
Rel_names_s, Ent_s, Ent_card_s). 

% assert view rel cardinality to schema ‘rel ent if it has no card 
% otherwise report to the DBA the conflict 

assert_schema_ent_card(V_name, Rel_names, Rel_occ, 
Ent_names, Ent_occ, Ent_card, 

Rel_names_s, Ent_s, Ent_card_s) :- 

% If the ents cards dont match, then try the history records 
% If no history record of a previous conflict is given, then 
% ask the DBA, to resolve the conflict, and record this fact 

update_ent_rel_card(V_name, Rel_names, Rel_occ, 
Ent_names, Ent_occ, Ent_card, 
Rel_names_s, Ent_s, Ent_card_s). 

% extract the cardinality of the view rel ent 
extract_view_rel_ent_cards(V_name, Rel_names, Rel_occ, 

Ent_names, Ent_occ, Cards) :- 

% left hand side entity 
ent_rel(V_name, : 

ent (Ent_names, Ent_occ, Cards, _Ent_stat), 
rel(Rel_names, Rel_occ), 
ON See er 

% extract the cardinality of the view rel ent 

extract_view_rel_ent_cards(V_name, Rel_names, Rel_occ, 
Ent_names, Ent_occ, Cards) :- 

% right hand side entity 
ent_rel(V_name, 

ent a As 
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rel(Rel_names, Rel_occ), 
ent (Ent_names, Ent_occ, Cards, _Ent_stat)). 

_% extract the cardinality of the schema rel ent 
extract _schema_rel_ent_cards(Rel_names_s, Ent_s, Ent_cards_s) :- 

% left hand side entity 
ent_rel_s(ent1(Ent_s, Ent_cards_s, Stat), 

rel(Rel_names_s), 
entzits,. 2) ie 

% extract the cardinality of the schema rel ent 
extract_schema_rel_ent_cards(Rel_names_s, Ent_s, Ent_cards_s) :- 

% right hand side entity 
ent_rel_s(entl(_, _, _), 

rel(Rel_names_s), 
ent2(Ent_s, Ent_cards_s, _Stat)). 

* match the status of the corresponding ents. 
% use the view ent to complement the schema ent stat. 

% if the two stats disagree then consult DBA 

match_and_assert_ent_stat(_V_name, _Entl_names, Entl_occ, _Entl_s) : 

  

This predicate is called by the match_rels predicate, to check if 
the cardinalities match exactly. 7 
This predicate succeeds if the cardinalities of the corresponding 
entities of the two relationships match. oe

 
de 
a
 oe 

match_ent_cards(V_name, rel(Rel_names, Rel_occ, _Rel_prio), 
ent_rel_s(ent1(Ent1_s, 
rel(Rel_names_s), 

ent2(Ent2_s, _, ())) :- 

  

% get ent cardinalities of the main schema rel 
ent_rel_s(ent1(Ent1_s, Entl_cards_s, _), 

rel(Rel_names_s), 
ent2(Ent2_s, Ent2_cards_s, _)), 

ent_rel(V_name, 
ent (Entl_names, _Entl_occ, Entl_cards, _Ent1_stat), 
rel(Rel_names, Rel_occ), 
ent (Ent2_names, _Ent2_occ, Ent2_cards, _Ent2_stat)), 

extract the cardinalities of the view rel 
ent_rel(V_name, 

ent (Entl_names, _Entl_occ, Entl_cards, Enti_stat), 
rel(Rel_names, Rel_occ), 
ent (Ent2_ names, _Ent2_occ, Ent2_cards, Ent1_stat)), oe 

de 
oe 

oe 
oP

 

% match the cardinality values 
match_ent_cards_val(Entl_names, Ent2_names, Entl_s, Ent2_s, 

a Entl_cards_s, Entl_cards, 
Ent2_cards_s, Ent2_cards). 
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% Matches the cardinalities of the corresponding enttities 
match_ent_cards_val(Ent1_names, Ent2_names, Entl_s, Ent2_s, 

Entl_cards_s, Entl_cards, 
Ent2_cards_s, Ent2_cards) :- 

% match corresponding entities 
multi_name_match(Entl_names, Enti_s), 
multi_name_match(Ent2_names, Ent2_s), 

  

% match cardinalities of corresponding entities 
multi_name_match(Entl_cards_s, Entl_cards), 
multi_name_match(Ent2_cards_s, Ent2 cards). 

% Matches the cardinalities of the corresponding enttities 
match_ent_cards_val(Entl_names, Ent2_names, Entl_s, Ent2_s, 

Entl_cards_s, Ent1_cards, 
Ent2_cards_s, Ent2 cards) :- 

% match corresponding entity names 
multi_name_match(Ent2_names, Entl_s), 
multi_name_match(Entl_names, Ent2_s), 

multi_name_match(Entl_cards_s, Ent2_cards), 
multi_name_match(Ent2_cards_s, Ent1l_cards),. 
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y* */ 
i* Module : change_att_k_ stat af 
/* Notes : This module has the function of changing the names */ 
/* of any of the attributes , by changing all its ye 
/* occurences in the schema. ay 

% This predicate is called by the designer to replace an old 
% attribute name with a new one for a given entity 

change_att_k stat :- 
nl, ni, nl, 
write('Please enter the name of the entity for which the attribute'), 
al, 

write('name is to be changed'), nl, 
read(E), nl, 

write('Please enter the name of the attribute you wish to change'), nl, 
write('its key status'), 
write('Enter attribute name : '), 
read (Att), 

write('Enter the new key status as key or notkey: '), 
read (New_k_stat), 
replace_att_of_ent_k_stat(E, Att, New_k_stat), 
replace_att_of_ent_det_k_stat(E, Att, New_k stat). 

This predicate can be called directly by VIM to change the name 
of a given attribute for a known entity. 
This predicate assumes both the old and new names of the 
attribute are given * 

replace_att_of_ent_k_stat(E, Att, New_k stat) :- 
ent_att_names(E, Att), 
replace _att_name of _ent_1(E, Att, New_k stat), 
fail. 

oP
 g

e 
oP
 o

P 

replace _att_of_ent_k stat(_, _, _). 

  

replace_att_of_ent_det_k stat(E, Att, New_k stat) : 
retract (ent_att_names(E, Att)), 
assertz(ent_att_names(E, New_k_stat)), !. 

% Change the name of the attribute to the new name 
% at all the entity attribute details connections 

replace_att_name_of_ent_att_det(E, Att, New_k stat) :- 
ent_att_det_s(E, att(Att, Vals, K, P)), 
replace _att_name_of_ent_att_det_1(E, Att, New_| 
fail. i 

  

stat, Vals, K, P), 

replace_att_name_of_ent_att_det(_, _, _). 

replace_att_name_of_ent_att_det_1(E, Att, New_k stat, Vals, K, P) :- 
retract (ent_att_det_s(E, att(Att, Vals, K, P))), 
assertz(ent_att_det_s(E, att (New k_stat, Vals, K, P))), !. 
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/* */ 
/* Module : common_preds a7 
/* Notes : This module holds many predicates that are common to VIM */ 
/* Most other modules use these predicates mh 
/* */ 

% Asserts a fact if it does not already exist 
assert _fact (Fact) :- 

not_true_fact (Fact), 
assert (Fact). 

assert_fact(_):- !. 

% Asserts a fact if it does not already exist 
retract_fact (Fact) :- 

retract (Fact), !. 

retract_fact(_). 

pause:- 
nl, nl, 

write('To continue, please press RETURN'), 

geto(_). 

s prove if a given goal is either true or false 
not_true_fact (6) :- 

\+ (call(G)). 

% prove that a fact is asserted in the database 
true_fact (G):- 

call(c). 

length_list({], 0). 
Jengthiiist(( it], * ):: 

length(T, Y), X is ¥ #1. 

  

% clear screen 
clear_screen : 

nl, ni, 
write(' 
nl. 

% replace a fact in the schema by a new fact 
replace_fact(Old_fact, New_fact) :- 

retract (Old_fact), 
assert (New fact). 
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% Consider each view in turn, and comine its entities in the 
% pool. 

combine_ents :- 
view(V,_), 
combine (Vv), 
fail. 

combine_ents. 

% Adds all the entities of the currént view, to the entity 

: % pool, if they do not already exist 
combine(V) :- 

ent(V, ent(E, _, _)), % next entity of current view 
add_to_pool(E), % add current ent to the entity view pool, 

% if it does not already exist. 
fail. 

combine(_). 

add_to_pool(E) :- 
ent_view(E), 

& entity E exists in the entity pool 

add_to_pool(E) :- 
assert_fact (ent_view(E)), 
A. % entity E does not exist in the entiy 

add_to_pool(_). % pool, so add it 

show:- 

al, 
ent_view(E), 
write(E),n1, 
fail. 

t- use_module(library(lists), [ 

remove_dups/2 

Vy). 

% load the dynamic objects 
t- [dynamic_objects]. 

% load the other bvim modules 

- (bvitm_modules]. 

i- dynamic ent_view/1. 

This is the main predicate for the entity view integration approach. 

First, it combines all the entities from all the views int what 

I call the entity pool. 
The next step is to pick each of the entities from the entity pool 
and integrate all the relationships involving the current entity 

considered. 

Finally, the schema resulting after each entity view integration 
task is completed is displayed. 
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ent_view :- 
combine _ents_from_views, 
ent_view_integ, 
show_schema. 

ent_view. 

% Consider each view in turn, and comine its entities in the 
% pool. 

combine_ents_from_views :- 
view(V,_), 
combine entities(v), 
fail. 

combine_ents_from_views. 

combine_entities(V) :- 
combine _ents(V), 

! 

% Adds all the entities of the current view, to the entity 
% pool, if they do not already exist 

combine_ents(V) 
ent(V, ent(E, _» _))- % next entity of current view 
add_to_ent_pool (E), % add current ent to the entity view pool, 

% if it does not already exist. 

  

fail, 

combine_ents(_). 

add_to_ent_pool(E) :- 
ent_view(E), % entity E exists in the entity pool 

1 

add_to_ent_pool(E) :- 
assert_fact(ent_view(E)), % entity E does not exist in the entiy 
ie % pool, so add it 

add_to_ent_pool(_). 

% consider all ents and start the entity view integration 
ent_view_integ :- 

ent_view(E), % next entity 
integ_rels_of_ent_view(E), % integrate all the rels involving the 

% current entity E. 
show_latest_schema(E), 
fail. 

ent_view_integ. 

*show_latest_schema(E) :- 
Hl, nl; nl, nl, nly 
write([{'The schema after adding entity ', £]), 
show_schema, 
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show_latest_schema. 

% integrate all the rels involving the current entity 
integ_rels_of_ent_view(E) :- 

% extract the next rel details from any view 
ent_rel(v, * 

ent (El, El_occ, El_card, El_stat), 
rel(R, R_occ), 
ent(E2, E2_occ, E2_card, E2_stat)), 

% check to see if extracted rel involves current entity £ 
% and if so, then match integ this rel against the main schema 

match_ents_and_integ rels(v, E, 
E1, El_occ, El_eard, E1l_stat, 
R, R_occ, 
E2, E2_oce, E2_card, E£2_stat), 

  

fail. 

integ_rels_of_ent_view(_).   

% check to see if extracted rel involves current entity E 
% and if so, then match integ this rel against the main schema 

match_ents_and_integ_rels(V, E, 
El, _El_occ, _El_card, _E1_stat, 
R, R_oce, 
E2, _E2 occ, _E2 card, _E2 stat) :- 

% Is current entity E involves in the current rel 
current_rel_involves_ent(E, El, E2), 

% current rel involves current ent, hence, 
% match and integrate it with the main schema 

integ_current_rel(v, R, R_occ), !. 

matchuents anduintey rels(S, 3 2, oy eee ere, oy eer, Ns 

% test if current entity E is involved in the current rel. 

% This is done by checking that current ent is equal 
% to one of the two entities El and E2 which are part of 
% current rel 

  

current_rel_involves_ent(E, El, _E2) : 
multi_name_match(E, E1). 

  

current_rel_involves_ent(E, _El, E2) 
multi_name_match(E, E2). 

% current rel involves current ent, hence, 
% = match and integrate it with the main schema 

integ_current_rel(V, R, R.occ) :- 
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% extract current rel other details before integration 
rel(V, rel(R, R_occ, R_prio)), 

match_current_rel_with_schema(V, rel(R, R_occ, R_prio)), !. 

integ_current_rel(_, _, _). 

% match the current view contents with the main schema 
match_current_rel_with_schema(V_name, rel(Rel_names, Rel_occ, Rel_prio)): 

  

match_view_and_schema_rels(V_name, rel(Rel_names, Rel_occ, Rel_prio)), 

found_different_rel(V_name, rel(Rel_names, Rel_occ, Rel_prio)), 1 

match_current_rel_with_schema(_, _). 

match_view_and_schema_rels(V_name, rel(Rel_names, Rel_occ, Rel_prio)) :- 

assert (schema_rels(none)), 
match_view_rel_with_schema(V_name, 

rel(Rel_names, Rel_occ, Rel_prio)), !. 

match_view_and_schema_rels(_, _). 

* Matches the current relationship from the current view 

% with all the relationships in the main schema. 
match_view_rel_with_schema(V_name, rel(Rel_names, Rel_occ, Rel_prio)):- 

% next relationship from the main schema to be matched. 
ent_rel_s(ent1(Ent1_names_s, Entl_cards_s, Entl_stat_s), 

rel(Rel_names_s), 
ent2(Ent2_names_s, Ent2_cards_s, Ent2_stat_s)), 

retract_fact (schema_rels(none)), 

% write('"******«** considering schema rel '), nl, 
% write(ent_rel_s(ent1(Ent1_names_s, Entl_cards_s, Entl_stat_s), 
* rel(Rel_names_s), 
* ent2(Ent2_names_s, Ent2_cards_s, Ent2_stat_s))), nl,ni, 

match _view_rel_with_schema_rels(V_name, 
rel(Rel_names, Rel_occ, Rel_prio), ; 
ent_rel_s(ent1(Entl_names_s, Entl_cards_s, Enti_stat_s), 
rel(Rel_names_s), 
ent2(Ent2_names_s, Ent2_cards_s, Ent2_stat_s))), 

fail. 

match_view_rel_with_schema(V_name, rel(Rel_names, Rel_occ, Rel_prio)) :- 
schema_rels (none), 
retract (schema_rels(none)), 
assert_rel(V_name, rel(Rel_names, Rel_occ, Rel_prio)). 

match_view_rel with_schema(_, _). 
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% Matches the current relationship from the current view 
% with all the relationships in the main schema. 

match_view_rel_with_schema_rels(V_name, rel(Rel_names, Rel_occ, Rel_prio), 
ent_rel_s(ent1(Ent1_names, Entl_cards, Entl_stat), 
rel(Rel_names_s), 

ent2(Ent2_names, Ent2_cards, Ent2_stat))):- 

match_rels(V_name, rel(Rel_names, Rel_occ, Rel_prio), 
ent_rel_s(ent1(Entl_names, Entl_cards, Entl_stat), 
rel(Rel_names_s), 
ent2(Ent2_names, Ent2_cards, Ent2_stat))), 

found_different_rel(V_name, rel(Rel_names, Rel_occ, Rel_prio)), 

! 

match_view_rel_with_schema_rels(_, _, _). 

If the current rel of the current view being considered 
was asserted as different to all the rels in the schema, 
then this predicate add the view rel to the schema and 
remove the fact that it is different to all the schema rels. ee 

de 
ae
 

a 

found_different_rel(V_name, rel(Rel_names, Rel_occ, Rel_prio)):- 
found_match_in_schema(V_name, rel(Rel_names, Rel_occ, Rel_prio)), 

ete 

found_different_rel(_, _). 

found_match_in_schema(V_name, rel(Rel_names, Rel_occ, Rel_prio)):- 
% extract view rel details 

ent_rel(V_name, 

ent(Entl_names, _, _, 
rel(Rel_names, Rel_occ), 

ent(Ent2_names, _, _, _)), 

  

extract _matching_schema_rel(V_name, 
Entl_names, Rel_names, Rel_occ, Ent2_names, Rel_prio), 

found_match_in_schema(_, _). 

% match on both ents and rel 

extract_matching_schema_rel(_, Entl_names, Rel_names, _, Ent2_names, _) :- 
om % see if there is a matching schema rel . 
ent_rel_s(ent1(Entl_names, _, _), 

rel(Rel_names), 
ent2(Ent2_names, _, _)), !.« 
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% match on both ents and rel, with ents swapped 
extract_matching_schema_rel(_, Entl_names, Rel_names, _, Ent2_names, _) :- 

% see if there is a matching schema rel 
ent_rel_s(ent1(Ent2_names, 

rel(Rel_names), 
ent2(Entl_names, _, _)), !. 

Ne 

% recursive rel, on Entl 
extract_matching_schema_rel(_, Entl_names, Rel_names, _, _Ent2 names, _) :- 

% see if there is a matching schema rel 

ent_rel_s(ent1(Ent1_names, 
rel(Rel_names), 

ent2(Entl_names, _, _)), !. 

Ae Bele ° 

% recursive rel on Ent2 
extract_matching_schema_rel(_, _Entl_names, Rel_names, 

% see if there is a matching schema rel 
ent_rel_s(ent1(Ent2_names, 

rel(Rel_names), 
ent2(Ent2_names, _, _)), !. 

_» Ent2_names, _) :- 

tow ate. 

% no matching rel in schema for current view rel 

% therefore, add rel to schjema 
extract_matching_schema_rel(V_name, _, Rel_names, Rel_occ, _, Rel_prio) :- 

assert_rel(V_name, rel(Rel_names, Rel_occ, Rel_prio)), ! 

extract matching _schema_rel(_, 
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/* Module : rel_view 
/* Notes : This is the N-ary view relationship view integration 
/* approach. 

t- use_module(library(lists), [ 

remove_dups/2 
ae 

% load the dynamic objects 

:- [dynamic objects]. 

% load the other bvim modules 

:- [bvim_modules]. 

i= dynamic rel_view/1. 

% This predicate gathers all the rels from all the view 
% to form the relationship views of the schema 

rel_view :- 
combine_rels_from_views, 
rel_view_integ, 
show_schema. 

rel_view. 

Appendix J 

ay 
“fi 

<P 

% considers the next view in order to extract all its relationships 
% to be added to the relationship view 

combine_rels_from_views :- 
view(V, _), 
combine _view_rels(V), 
fail. 

combine _rels_from_views. 

combine _view_rels(V) : 
Gombine_rels(V), 

' 

% extracts a relationship at a time from the current view 

combine _rels(V) :- 
rel(V, rel(R, _, _)), 
add_to_rel_pool(R), 
fail. 

  

combine_rels(_) 

% adds the current relationship name to the relationship pool 

% if it does not already exist 
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add_to_rel_pool(R) :- 
rel _view(R), 
t. 

add_to_rel_pool(R) :- 
assert_fact(rel_view(R)), ! 

add_to_rel_pool(_). 

% This predicate extract a relationship name at a time from the rel 
% pool, and then integrates its contents to the schema 

rel_view_integ :- 
rel_view(R), 
integ_rels of _rel_view(R), 
show_latest_schema(R), 
fail. 

rel_view integ :- !. 

show_latest_schema(R) :- 
nl,ni,ni,ni,nl, 
write([{'The schema after considering rel view of ', Rj) 
show_schema, 

! 

show_latest_schema(_). 

integ_rels_of_rel_view(R) :- 

*% extract the detailed contents of the current rel 

ent_rel(V, 
ent(El, El_occ, _El_card, £1_stat), 
rel(R, R_occ), 
ent (E2, E2_occ, _E2 card, E2_stat)), 

% integrate the contents of the current rel to the schema 
match_and_integ_rels(v, 

ent(El, El_occ, El_stat), 
rel(R, R_occ), 
ent (E2, E2_occ, E2_stat)), 

fail. 

integ_rels_of rel _view(_). 

match_and_integ rels(V, _, rel(R, R_occ), _) :- 

inteq_current_rel(V, R, R_occ), 
1 

match_and_integ_rels(_, _, _, _). 

% current rel involves current ent, hence, 
% match and integrate it with the main schema 

integ_current_rel(v, R, Rocce) :- 
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% extract current rel other details before integration 

rel(V, rel(R, R_occ, R_prio)):, 

match_current_rel_with_schema(V, rel(R, R_occ, R_prio)), 
t. 

integ_current_rel(_, _, _). 

% match the current view contents with the main schema 
match_current_rel_with_schema(V_name, rel(Rel_names, Rel_occ, Rel_prio)):- 

match_view_and_schema_rels(V_name, rel(Rel_names, Rel_occ, Rel_prio)), 

found_different_rel(V_name, rel(Rel_names, Rel_occ, Rel_prio)), 
! 

match_current_rel_with_schema(_, _). 

match_view_and_schema_rels(V_name, rel(Rel_names, Rel_occ, Rel_prio)) :- 

assert (schema_rels(none)), 
match_view_rel_with_schema(V_name, 

rel(Rel_names, Rel_occ, Rel_prio)), !. 

match_view_and_schema_rels(_, _). 

* Matches the current relationship from the current view 

% with all the relationships in the main schema. 

match_view_rel_with_schema(V_name, rel(Rel_names, Rel_occ, Rel_prio)):- 

% next relationship from the main schema to be matched. 
ent_rel_s(ent1(Ent1_names_s, Entl_cards_s, Entl_stat_s), 

rel(Rel_names_s), 
ent2(Ent2_names_s, Ent2_cards_s, Ent2_stat_s)), 

retract _fact (schema_rels(none)), 

% write('********* considering schema rel '), nl, 
% write(ent_rel_s(ent1(Entl_names_s, Entl_cards_s, Enti_stat_s), 
% rel(Rel_names_s), 
% ent2(Ent2_names_s, Ent2_cards_s, Ent2_stat_s))), ni,nl, 

match_view_rel_with_schema_rels(V_name, 
rel(Rel_names, Rel_occ, Rel_prio), 
ent_rel_s(ent1(Entl_names_s, Entl_cards_s, Ent1l_stat_s), 
rel(Rel_names_s), 

+ ent2(Ent2_names_s, Ent2_cards_s, Ent2_stat_s))), 

fail. 

match_view_rel_with_schema(V_name, rel(Rel_names, Rel_occ, Rel_prio)) :- 
schema_rels (none), 
retract (schema_rels(none)), 
assert_rel(V_name, rel(Rel_names, Rel_occ, Rel_prio)). 
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match_view_rel_with_schema(_, _). 

% Matches the current relationship from the current view 
% with all the relationships in the main schema. 

match_view_rel_with_schema_rels(V_name, rel(Rel_names, Rel_occ, 
ent_rel_s(enti(Entl_names, Entl_cards, Entl_stat), 
rel(Rel_names_s), 

ent2(Ent2_names, Ent2_cards, Ent2_stat))):- 

Rel_prio), 

match_rels(V_name, rel(Rel_names, Rel_occ, Rel prio), 
ent_rel_s(ent1(Entl_names, Entl_cards, Entl_stat), 
rel(Rel_names_s), 
ent2(Ent2_names, Ent2_cards, Ent2_stat))), 

found_different_rel(V_name, rel(Rel_names, Rel_occ, Rel_prio)), 

match_view_rel_with_schema_rels(_, 

If the current rel of the current view being considered 

was asserted as different to all the rels in the schema, 

then this predicate add the view rel to the schema and 

remove the fact that it is different to all the schema rels. we 
o
e
 we 

found_different_rel(V_name, rel(Rel_names, Rel_occ, Rel_prio)).:- 
found_match_in_schema(V_name, rel(Rel_names, Rel_occ, Rel_prio)), 
! 

found_different_rel(_, _). 

found_match_in_schema(V_name, rel(Rel_names, Rel_occ, Rel_prio)):- 
% extract view rel details 

ent_rel(V_name, 

ent(Entl_names, , , _), 
rel(Rel_names, Rel_occ), 

ent (Ent2_names, _, _, _))+ 

extract _matching_schema_rel(V_name, 
Entl_names, Rel_names, Rel_occ, Ent2_names, Rel_prio), 

found_match_in_schema(_, _). 

% match on both ents and rel 
extract _matching_schema_rel(_, Entl_names, Rel_names, _, Ent2_names, _) :- 

% see if there is a matching schema rel 
ent_rel_s(ent1(Entl_names, _,' _), 

rel(Rel_names), 
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ent2(Ent2_names, _, _)), !. 

% match on both ents and rel, with ents swapped 
extract_matching_schema_rel(_, Entl_names, Rel_names, 

% see if there is a matching schema rel 
ent_rel_s(ent1(Ent2_names, 

rel(Rel_names), 
ent2(Entl_names, _, _)), !. 

_» Ent2_names, _) :- 

ae 

% recursive rel, on Entl 
extract_matching_schema_rel(_, Entl_names, Rel_names, 

% see if there is a matching schema rel 
ent_rel_s(ent1(Ent1_names, 

rel(Rel_names), 
ent2(Entl_names, _, _)), ! 

_» _Ent2_names, _) 

  

Wai: 

% recursive rel on Ent2 
extract_matching_schema_rel(_, _Entl_names, Rel_names, 

% see if there is a matching schema rel 
ent_rel_s(ent1(Ent2_names, 

rel(Rel_names), 
ent2(Ent2_names, _, _)), !. 

_, Ent2_names, _) 

  

Sy: 

% no matching rel in schema for current view rel 
% therefore, add rel to schjema 

extract_matching schema_rel(v_name, _, Rel_names, Rel_occ, _, Rel_prio) 
assert_rel(V_name, rel(Rel_names, Rel_occ, Rel_prio)), !. 

  

extract_matching_schema_rel(_, at oe, he Dis 

270



view(adminstration, 

att (adminstration, 
att (adminstration, 
att (adminstration, 
att (adminstration, 

att (adminstration, 
att (adminstration, 
att (adminstration, 

ent (adminstration, 
ent (adminstration, 
ent (adminstration, 
ent (adminstration, 
ent (adminstration, 
ent (adminstration, 

1). 

[name]. 
[number]). 

("staff number'}). 
(Eee. 9), 
{position]). 

("building name'}). 
{'room number']). 

ent(({department], 1, 1)). 
ent ([student], 1, 1)). 
ent({secretaries], 1, 1)). 
ent({head], 1, 1)). 

ent ({staff], 1, 1)). 

ent({room], 1, 1)). 

ent_att(adminstration, ent({department], 1), 
att_det({name], [], key, 1)). 

ent_att (adminstration, ent([{department], 1), 
att_det([number], [],,key, 1)). 

ent_att(adminstration, ent([{room], 1), 
att_det(['building name'], [], key, 1)). 

ent_att(adminstration, ent([room], 1), 
att_det(['room number'], [], key, 1)). 

ent_att(adminstration, ent([{secretaries], 1), 
att_det([name], [], key, 1)). 

“ent_att (adminstration, ent([{secretaries], 1), 
att_det([' staff number'], [], key, 1)). 

ent_att (adminstration, ent({secretaries], 1), 
att_det(['dept.'], [], notkey, 1)). 

ent_att(adminstration, ent([{head], 1), 
att_det([name], [], key, 1)). 

ent_att (adminstration, ent({head], 1), 
att_det([' staff No.'], [], notkey, 1)). 

ent_att(adminstration, ent([{staff], 1), 
att_det([name], [], key, 1)). 

ent_att(adminstration, ent([staff], 1), 
att_det((title], [], notkey, 1)). 

ent_att (adminstration, ent([staff], 1), 
att_det({position], [], notkey, 1)). 

ent_att(adminstration, ent([staff], 1), 
att_det([number], [], key, 1)). 

rel(adminstration, 

rel(adminstration, 

rel(adminstration, 

rel(adminstration, 

rel({heads], 1, 1)). 

rel({employs], 1, 1)). 
rel({'work in'}, 1, 1)). 

rel({'live in'], 1, 1)). 
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ent_rel(adminstration, 
ent ([department], 1, [many], []), 

rel({employs], 1), 
ent ([secretaries], 1, [many], [])). 

ent_rel(adminstration, 
ent ({department], 1, [1], [1), 

rel({heads], 1), 
ent({head], 1, [1], [])). 

ent_rel (adminstration, 
ent ([department], 1, [many], []), 

rel([{'work in'], 1), 
ent({statfy, 1, (1), '€1))). 

ent_rel(adminstration, 
ent({staff], 1, [many], []), 

tel(("live in"), 1), 
ent ({room], 1, [many], [])). 
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view(admissions, 1). 

att (admissions, [name]). 
att (admissions, [address]). 
att (admissions, [sponsorship]). 
att (admissions, [number]). 
att (admissions, [date]). 
att (admissions, [qualifications}). 
att (admissions, [college]). 
att (admissions, [course]). 
att (admissions; ['date of interview']). 

att(admissions, ['receiving date']). 
att (admissions, ['room No.']). 

att(admissions, [committee]). 

att (admissions, ['committee members']). 
att (admissions, ['university number']). 
att (admissions, [sponsor]). 

att (admissions, ['dept.']). 
att (admissions, ['date of enrollment']). 
att (admissions, [department]). 
att(admissions, ['course tutor']). 

ent (admissions, ent({person], 1, 1)). 
ent (admissions, ent([{form], 1, 1)). 

ent (admissions, ent([{'admissions tutor'], 1, 1)). 
ent (admissions, ent(['accepted candidate'], 1, 1)). 
ent (admissions, ent({course], 1, 1)). 

ent_att(admissions, ent({person], 1), 
att_det({name], [], key, 1)). 

ent_att(admissions, ent([person], 1), 
att_det([address], [], notkey, 1)). 

ent_att (admissions, ent([{person], 1), 
att_det([sponsorship], [private, government, industry, 

notkey, 1)). 
ent_att(admissions, ent([{form], 1), 

att_det ({number], [], key, 1)). 

ent_att(admissions, ent([form], 1), 
att_det([date], [], notkey, 1)). 

ent_att (admissions, ent({form], 1), 
att_det ([qualifications], [], notkey, 1)). 

ent_att (admissions, ent({form], 1), 
att_det({college], [], notkey, 1)). 

ent_att(admissions, ent([{form], 1), 
att_det([course], [], notkey, 1)). 

ent_att (admissions, ent({'admissions tutor'], 1), 
att_det({name], [], key, 1)). 

ent_att (admissions, ent(['admissions tutor'], 1), 
att_det(['room number'], [], notkey, 1)). 

ent_att (admissions, ent(['accepted candidate'], 1), 

att_det([{'university number'], ['01-10,000'], key, 1)). 

ent_att (admissions, ent(['accepted candidate'], 1), 

att_det([sponsor], [], notkey, 1)). 

ent_att (admissions, ent({'accepted candidate'], 1), 
att_det([{'dept.'], [], notkey, 1)). 
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ent_att (admissions, ent({course], 1), 
att_det({name], [], key, 1)). 

ent_att (admissions, ent({course], 1), 

att_det([department], [], notkey, 1)). 

ent_att (admissions, ent({course], 1), 
att_det({'course tutor'], [], notkey, 1)). 

rel(admissions, rel([{'fills in'], 1, 1)). 

rel(admissions, rel({interviews}], 1, 1)). 

rel(admissions, rel({handles], 1, 1)). 

rel(admissions, rel({decision], 1, 1)). 

rel(admissions, rel(['registered on'], 1, 1)). 

rel_att (admissions, 

rel({interviews], 1), att_det(['date of interview'], [], notkey, 1)). 

rel_att (admissions, 
rel({handles], 1), att_det({'receiving date'], [], notkey, 1)). 

rel_att (admissions, 
rel({decision], 1), att_det({committee], [], notkey, 1)). 

rel_att (admissions, 
rel((decision), 1), att_det([‘committee members'], [], notkey, 1)). 

rel_att (admissions, 
rel(['registered on'], 1), att_det({'date of enrollment'], [], notkey, 

Ly. 

ent_rel (admissions, 
ent({person}, 1, [1], (1), 

rel({'fills in'], 1), 
ent({form], 1, [1], [])). 

ent_rel (admissions, 
ent({person], 1, [1], []), 

rel({interviews], 1), 
ent ({'admisions tutor'], 1, [1], [])). 

ent_rel (admissions, 
ent((form], 1, [1], []), 

rel([{handles], 1), 
ent([{'admisions tutor'], 1, [many], [])). 

ent_rel (admissions, 
ent ([{person], 1, [1], []), 

rel({decision], 1), 
ent ({'accepted candidate'], 1, [1], [])). 

ent_rel (admissions, 
ent ({"cecepted candidate'], 1, [1], [1), 

rel({'registered on'], 1), 
ent([course], 1, [many], [])). 
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view(computers, 1). 

att(computers, [use]). 

att(computers, [purpose]). 
att(computers, [name]). 

att(computers, [department]). 

att(computers, [make]). 

att (computers, ['model number']). 

att(computers, ['date of purchase']). 

att(computers, ['date of registration']). 

att (computers, [course]). 
att(computers, ['staff No.']). 
att(computers, [grade]). 
att (computers, [building]). 
att (computers, [number]). 

ent (computers, ent({computer], 1, 1)). 
ent (computers, ent({mini], 1, 1)). 

ent (computers, ent([micro], 1, 1)). 
ent(computers, ent(['main frame'], 1, 1)). 

ent(computers, ent({application], 1, 1)). 

ent (computers, ent(['computer officer'], 1, 1)). 

ent_att (computers, ent({computer], 1), 
att_det([use], [research, teaching, general], notkey, 1)). 

ent_att (computers, ent({computer], 1), 
att_det([name], [], key, 1)). 

ent_att (computers, ent([computer], 1), 
att_det([department], [], key, 1)). 

ent_att (computers, ent({micro], 1), 
att_det([make], [], key, 1)). 

ent_att (computers, ent({micro], 1), 

att_det({'model number'], [], key, 1)): 

ent_att (computers, ent({micro], 1), 
att_det({'date of purchase’], [], notkey, 1)). 

ent_att (computers, ent({mini], 1), 
att_det({make], [], key, 1)). 

ent_att (computers, ent((mini], 1), 

att_det (['model number'], [], key, 1)). 

ent_att (computers, ent({mini], 1), 

att_det(['date of purchase'], [], notkey, 1)). 

ent_att (computers, ent({'main frame'], 1), 
att_det ({make], [], key, 1)). 

ent_att (computers, ent({'main frame'], 1), 

att_det({model], [], notkey, 1)). 

ent_att (computers, ent({student], 1), 
att_det({name], [], key, 1)). 

ent_att(computers, ent([student], 1), 
att_det({department], [], key, 1)). 

ent_att (computers, ent({student], 1), 
att_det({department], [], key, 1)). 

ent_att (computers, ent([{‘computer officer'], 1), 
att_det([name], [], key, 1)). 

275



Appendix J 

ent_att (computers, ent([{'computer officer'], 1), 
att_det(['staff number'], [], key, 1)). 

ent_att (computers, ent({'computer officer'], 1), 
att_det ([grade], [], notkey, 1)). 

ent_att (computers, ent({room], 1), 
att_det({building], [], notkey, 1)). 

ent_att (computers, ent([room], 1), 
att_det([number], [], key, 1)). 

ent_att (computers, ent({application], 1), 
att_det([name], [], key, 1)). 

ent_att(computers, ent([application], 1), 
att_det([purpose], [], notkey, 1)). 

rel(computers, rel([type], 1, 1)). 
rel(computers, rel((type], 2, 1)). 
xel(computers, rel([type], 3, 1)). 
rel(computers, rel({'in charge of'], 1, 1)). “ 
rel(computers, rel({'registered on'], 1, 1)). 
rel(computers, rel({location], 1, 1)). 

ent_rel (computers, 

ent ({computer], 1, [many], [1), 
rel([type], 1), 

ent({micro], 1, [1], [])). 

ent_rel (computers, 
ent({computer], 1, [many], []), 

rel([type], 2), 
ent({mini], 1, [1], [])). 

ent_rel (computers, 
ent([computer], 1, [many], []), 

rel([type], 3), 
ent(['main frame'], 1, (1], [])). 

ent_rel (computers, 
ent ({computer], 1, [many], []), 

rel(['registered on'], 1), 
ent([{student], 1, [many], [])). 

ent_rel (computers, 
ent({computer], 1, [many], []), 

rel({'in charge of'], 1), 
ent (['computer officer'], 1, [many], [1)). 

ent_rel (computers, 
ent ({computer], 1, [1], []), 

rel({location], 1), 
ent({room], 1, [many], [])). 
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view(conference, 1), 

att (conference, [name]). 
att (conference, [course]). 
att (conference, [date]). 
att (conference, [duration]). 
att(conference, [speciality]). 

att (conference, [location]). 
att (conference, [cost]). 

att (conference, [position]). 
att (conference, [title]). 
att (conference, [author]). 
att (conference, (‘publisher name']). 

ent (conference, ent([student], 1, 1)). 
ent (conference, ent({conference], 1, 1)). 
ent (conference, ent([staff], 1, 1)). 

ent (conference, ent([paper], 1, 1)). 

ent_att (conference, ent({student], 1), 

att_det([course], ['computer science'], key, 1)). 

ent_att (conference, ent({student], 1), 

att_det([name], [mansoor], key, 1)). 

ent_att (conference, ent([conference], 1), 
att_det([date], [january], key, 1)). 

ent_att (conference, ent({conference], 1), 
att_det({name], [], key, 1)). 

ent_att (conference, ent([{conference], 1), 
att_det ({duration], [], notkey, 1)). 

ent_att(conference, ent((conference], 1), 
att_det({speciality], [J], notkey, 1)). 

ent_att (conference, ent([conference], 1), 
att_det([location], [], notkey, 1)). 

ent_att (conference, ent({conference], 1), 
att_det([cost], [], notkey, 1)). 

ent_att (conference, ent({staff], 1), 
att_det({name], [], key, 1)). 

ent_att(conference, ent([staff], 1), 

att_det({position], [], notkey, 1)). 

ent_att (conference, ent([paper], 1), 
att_det([title], [], key, 1)). 

ent_att (conference, ent({paper], 1), 
att_det([author], [], key, 1)). 

rel(conference, rel({attends], 1, 1)). 

rel(conference, rel([attends], 2, 1)). 

rel(conference, rel({writes}, 1, 1)). 

rel(conference, rel((writes], 2, 1)). . 
rel(conference, rel((publishes], 1, 1)). 
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rel_att (conference, 
rel({publishes], 1), att_det(['publisher name'], [], key, 1)). 

ent_rel (conference, 
ent({student], 1, [many], []), 

rel({attends], 1), 
ent ({conference], 1, [many], [])). 

ent_rel (conference, 
ent({staff], 1, [many], []), 

rel([attends], 2), 
ent([conference], 1, [many], [])). 

ent_rel (conference, 
ent ({student], 1, [many], [1]), 

rel({writes], 1), 
ent([paper], 1, [many], [])). 

ent_rel (conference, 
ent([staff], 1, [many], [(]), 

rel({writes}], 2), 

ent((paper], 1, (many], [])). 

ent_rel (conference, 
ent({conference], 1, [many], []), 

rel({publishes], 1), 
ent({paper], 1, [many], [])). 
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view('contract research', 1). 

att ("contract research', [name]). 
att ("contract research', ['contact person']). 
att('contract research', ['start date']). 
att('contract research', [title]). 

att('contract research', [amount]). 
att ("contract research’, ['date of submission']). 
att('contract research', [type]). 
att (‘contract research', [name]). 

att (‘contract research', [room]). 
att ("contract research', [department}). 
att('contract research', [owner]). 
att (‘contract research', [make]). 
att('contract research', [value]). 
att (‘contract research', ['starting date']). 

ent (‘contract research', ent({sponsor], 1, 1)). 
ent (‘contract research', ent({project], 1, 1)). 
ent (‘contract research', ent({researcher], 1, 1)). 
ent('contract research', ent({machines], 1, 1)). 
ent (‘contract research’, ent({report], 1, 1)). 

ent_att (‘contract research', ent({sponsor], 1), 
att_det((name], [], key, 1)). 

ent_att('contract research', ent([sponsor], 1), 
att_det([person], [], notkey, 1)). 

ent_att (‘contract research', ent({project], 1), ~ 
att_det(['start date'], [], notkey, 1)), 

ent_att (‘contract research', ent({project], 1), 
att_det([amount], [], notkey, 1)). 

ent_att('contract research', ent({project], 1), 
att_det(['date of submission'], [], notkey, 1)). 

ent_att('contract research', ent({researcher], 1), 
att_det ((type], [student, staff], notkey, 1)). 

ent_att('contract research', ent([researcher], 1), 

att_det([name], [], key, 1)). 

ent_att('contract research', ent([researcher], 1), 
att_det ({department], [], key, 1)). 

ent_att (‘contract research', ent([{machines], 1), 
att_det({owner], [sponsor, staff, department], key, 1)). 

ent_att('contract research', ent([{machines], 1), 

att_det((make], [], key, 1)). 

ent_att('contract research', ent([machines], 1), 

att_det([{type], [micro, mini, ‘main frame'], notkey, 1)). 

ent_att (‘contract research', ent({machines], 1), 
att_det ({value], [], notkey, 1)). 

rel('contract research', rel({sponsors], 1, 1)). 
rel('contract research', rel({gives], 1, 1)). 
rel('contract research', rel({pays], 1, 1)). 
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rel('contract research', rel(['works on'], 1, 1)). 

rel('contract research', rel({assigned], 1, 1)). 
rel('contract research', rel({uses], 1, 1)). 

rel_att('contract research', 
rel((pays], 1), att_det([amount], [], notkey, 1)). 

rel_att ("contract research', 
rel({'works on'], 1), att_det({'starting date'], [], notkey, 1)). 

ent_rel('contract research’, 
ent({sponsor], 1, [many], []), 

rel([{sponsors], 1), 

ent ((project], 1, [many], [])). 

ent_rel('contract research’, 
ent({sponsor], 1, [many], [(]), 

rel({gives], 1), 
ent ([researcher], 1, (many], [])). 

ent_rel('contract research', 
ent({sponsor], 1, [many], [1), 

rel({pays], 1), 
ent((researcher], 1, [many], [])). 

ent_rel('contract research', 
ent({project], 1, [many], []), 

rel([*works ‘on'], 1), 
ent({researcher], 1, [2], [])). 

ent_rel('contract research', 
ent ((project], 1, [many], []), 

rel({assigned], 1), 
ent ({machines], 1, [many], [])). 

ent_rel('contract research', 
ent([researcher], 1, [many], []), 

rel({uses}], 1), 
ent({machines], 1, [many], [])). 
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view('course projects', 1). 

att('course projects', [year]). 

att('course projects', [type]). 

att('course projects', [name]). 

att (‘course projects’, [title]). 
att (‘course projects', [course]). 
att('course projects', (department]). 

ent (‘course projects', ent((degree], 1, 1)). 
ent (‘course projects’, ent({project], 1, 1)). 
ent (‘course projects', ent({student], 1, 1)). 
ent ("course projects’, ent({lecturer], 1, 1)). 

ent_att('course projects', ent({degree], 1), 
att_det({year], [], key, 1)). 

ent_att('course projects', ent({degree], 1), 

att_det ([type], [undergraduate, postgraduate], notkey, 1)). 

ent_att('course projects', ent([{degree], 1), 
att_det([name], [], key, 1)). 

ent_att (‘course projects’, ent({project], 1), 
att_det([type], [major, term], notkey, 1)). 

ent_att('course projects', ent({project], 1), 
att_det([title], [], key, 1)). 

ent_att('course projects', ent((project], 1), 

att_det ({course], {], key, 1)). 

ent_att('course projects', ent({student], 1), 
att_det((name], [], key, 1)). 

ent_att('course projects’, ent([student], 1), 

att_det({year], [], notkey, 1)). 

ent_att('course projects’, ent([student], 1), 
att_det({course], [], key, 1)). 

ent_att('course projects', ent({lecturer], 1), 
att_det([name], [], notkey, 1)). 

ent_att(‘course projects', ent({lecturer], 1), 

att_det({department], [], key, 1)). 

rel('course projects’, rel({'requirement of'], 1, 1)). 

rel('course projects', rel(({'carry out'], 1, 1)). 

rel('course projects', rel({examination], 1, 1)). 
rel('course projects', rel({charge], 1, 1)). 

ent_rel('course projects', 
ent({degree], 1, [many], []), 

rel([{'requirement of'], 1), 

ent ((project], 1, [1], []))- 

ent_rel('course projects', 
ent([project], 1, [6], (1), 

rel({‘carry out'], 1), 
ent ({student], 1, [4], [])). 
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ent_rel('course projects’, 
ent(({project], 1, [2], []), 

} rel((charge], 1), 
ent ([lecturer], 1, (many), (])). 
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view(graduation, 1). 

att (graduation, [name]). 
att(graduation, [course]). 

att (graduation, ['Dept.']). 
att(graduation, [date]). 
att (graduation, [place]). 
att (graduation, [time]). 
att (graduation, [title]). 
att (graduation, [level]). 

ent (graduation, ent({student], 1, 1)). 
ent (graduation, ent({graduation], 1, 1)). 
ent (graduation, ent({degree], 1, 1)). 

ent_att (graduation, ent([student], 1), 
att_det([name], [], key, 1)). 

ent_att (graduation, ent({student], 1), 
att_det([course], [], key, 1)). 

ent_att (graduation, ent({student], 1), 
att_det(['Dept.'], [], key, 1)). 

ent_att (graduation, ent({graduation], 1), 
att_det([{date], [(], key, 1)). 

ent_att (graduation, ent({graduation], 1), 
att_det([place], [], key, 1)). 

ent_att(graduation, ent({graduation], 1), 
att_det([time], [], notkey, 1)). 

ent_att (graduation, ent({degree], 1), 

att_det([title], [], key, 1)). 

ent_att (graduation, ent({degree], 1), 
att_det ({level], [postgraduate, undergraduate], notkey, 1)). 

rel(graduation, rel([attends], 1, 1)). 
rel(graduation, rel({gains], 1, 1)). 

rel(graduation, rel({'given at'], 1, 1)). 

ent_rel (graduation, 
ent([student], 1, [1], []), 

rel({attends], 1), 
ent({graduation], 1, [many], [])). 

ent_rel (graduation, 
ent([student], 1, [1], [l)+ 

rel({gains], 1), 
ent({degree], 1, [many], [])). 

ent_rel (graduation, 
ent([degree], 1, [many], []), 

rel({'given at'], 1), 
ent({graduation], 1, [many], [])). 
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view('internal publications', 1). 

att(‘internal publications', [location]). 

att('internal publications', [title]). 

att('internal publications', ['date of publication']). 
att (‘internal publications’, [author]). 

att (‘internal publications ['number of copies'}). 
att ('internal publications {editor]). 

att (‘internal publications (type]). 
att('internal publications', [name]). 

  

ent('internal publications', ent([{'technical report'], 1, 1)). 

ent (‘internal publications', ent(['research student'], 1, 1)). 
ent (‘internal publications', ent([staff], 1, 1)). 

ent_att (‘internal publications', ent(['technical report'], 1), 
att_det([location], [], notkey, 1)). 

ent_att (‘internal publications', ent({'technical report'], 1), 
att_det ([title], [], key, 1)). 

ent_att (‘internal publications', ent(['technical report'], 1), 
att_det(['date of publication'], [], notkey, 1)). 

ent_att (‘internal publications', ent(['technical report'], 1), 
att_det([author], [], key, 1)). 

ent_att (‘internal publications', ent(['technical report'], 1), 
att_det({'number of copies'], ['1-100'], notkey, 1)). 

ent_att (‘internal publications', ent({'technical report'], 1), 
att_det([editor], [], key, 1)). 

ent_att (‘internal publications', ent(['research student'], 1), 
att_det({name], [], key, 1)). 

ent_att (‘internal publications', ent([staff], 1), 
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att_det([type], [lecturer, 'research fellow', ‘research assistant'], 
notkey, 1)). 

ent_att (‘internal publications’, ent([{staff], 1), 
att_det ([name], [], key, 1)). 

rel('internal publications', rel([produces], 1, 1)). 

rel('internal publications’, rel({produces], 2, 1)). 

ent_rel('internal publications', 

ent({'technical report'], 1, [many], []), 

rel({produces], 1), 

ent([‘research student'], 1, [many], [])). 

ent_rel('internal publications', 
ent(['technical report'], 1, [many], []), 

rel((produces], 2), 

ent({staff], 1, [many], [])). 
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view(library, 1). 

att(library, [dept]). 
att (library, [course]). 
att (library, [tutor]). 
att(library, [date]). 
att (library, [author]). 
att(library, [title]). 
att(library, [publisher]). 
att (library, [name]). 
att (library, [subject]). 
att (library, [student]). 
att (library, [lecturer]). 

ent(library, ent([students], 1, 1)). 

ent (library, ent({book], 1, 1)). 

ent (library, ent({lecturer], 1, 1)). 

ent_att (library, ent([{students], 1), 
att_det([dept], [], key, 1)). 

ent_att (library, ent([students], 1), 
att_det ([student], [], key, 1)). 

ent_att (library, ent([students], 1), 
att_det ([course], [], key, 1)). 

ent_att (library, ent({students], 1), 
att_det([tutor], [], key, 1)). 

ent_att (library, ent((book], 1), 

att_det({author], [], key, 1)). 

ent_att (library, ent([book], 1), 
att_det([{student], [], key, 1)). 

ent_att (library, ent({book], 1), 
att_det ([{lecturer], [], key, 1)). 

ent_att (library, ent([book], 1), 
att_det(({title], [], key, 1)). 

ent_att (library, ent([book], 1), 
att_det([publisher], [], key, 1)). 

ent_att(library, ent([{lecturer], 1), 

att_det ([department], [], key, 1)). 

ent_att (library, ent([lecturer], 1), 

att_det([name], [], key, 1)). 

ent_att (library, ent({lecturer], 1), 
att_det([title], [], key, 1)). 

rel(library, rel({borrow], 1, 1)). 

rel(library, rel({recommends], 1, 1)). 

ent_rel (library, 
ent ([students], 1, [1], []), 

rel({borrow], 1), 
ent ([book], 1, [many], [])). 

ent_rel (library, 
ent({lecturer], 1, [many], []), 

rel({recommends], 1), 
ent([{book], 1, [many], [])). 
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view(publicity, 1). 

att(publicity, [name]). 

att(publicity, ['advertising date']). 
att(publicity, [authoriser]). 
att(publicity, [title]). 

att (publicity, [contents]). 
att (publicity, [place]). 
att(publicity, ([purpose]). 
att (publicity, [cost]). 

ent(publicity, ent({staff], 1, 1)). 
ent (publicity, ent({advertisement], 1, 1)). 

ent_att (publicity, ent({staff], 1), 
att_det([name], [], key, 1)). 

ent_att (publicity, ent([advertisement], 1), 

att_det([authoriser], [], notkey, 1)). 

ent_att (publicity, ent([advertisement], 1), 
att_det(({title], [], key, 1)). 

ent_att (publicity, ent({advertisement], 1), 
att_det([contents], [], notkey, 1)). 

ent_att (publicity, ent({advertisement], 1), 
att_det ({place], 

{journal, magazine, radio, 'television', newspaper], notkey, 1)). 

ent_att (publicity, ent({advertisement], 1), 
att_det([cost], [], notkey, 1)). 

rel(publicity, rel({advertises], 1, 1)). 

rel_att (publicity, 
rel({advertises], 1), att_det({'advertising date'], [], notkey, 1)). 

ent_rel (publicity, 
ent((staff], 1, [1], [l), 

rel({advertises], 1), 
ent ({advertisement], 1, [many], [1])). 
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view(research, 1). 

att(research, [name]). 
att(research, [supervisor]). 

att(research, ['date of submission']). 
att(research, ['dept.']). 
att(research, [number]).~ 

att(research, [university]). 

att(research, ([department]). 
att(research, [title]). 

att(research, ['student name']). 
att(research, ['thesis title']). 
att(research, ['result']). 

ent(research, ent([{student], 1, 1)). 
ent(research, ent({thesis], 1, 1)). 
ent(research, ent([supervisor], 1, 1)). 

ent(research, ent({examiner], 1, 1)). 
ent(research, ent([report], 1, 1)). 

ent_att (research, ent([student], 1), 
att_det([name], [], key, 1)). 

ent att (research, ent([student], 1), 
att_det([supervisor], [(], notkey, 1)). 

ent_att (research, ent({thesis], 1), 
att_det((title], [], key, 1)). 

ent_att (research, ent([thesis], 1), 
att_det(['student name'], [], key, 1)). 

ent_att (research, ent({supervisor], 1), 
att_det((name], [], key, 1)). 

ent_att(research, ent([{supervisor], 1), 

att_det([dept], [], key, 1)). 

ent_att (research, ent({examiner], 1), 
att_det([name], [], key, 1)). 

ent_att (research, ent({examiner], 1), 
att_det([{university], [], notkey, 1)). 

ent_att(research, ent({examiner], 1), 
att_det([department], [], notkey, 1)). 

ent_att (research, ent({report], 1), 
att_det(['student name'], [], notkey, 1)). 

ent_att (research, ent({report], 1), 
att_det(['thesis title'], [], key, 1)). 

ent_att (research, ent([{report], 1), 
att_det([{supervisor], [], key, 1)). 

ent_att (research, ent({report], 1), 
att_det({result], [pass, changes, fail], noykey, 1)). 

rel(research, rel({submits], 1, 1)). 

rel(research, rel({'supervised by'], 1, 1)). 
rel(research, rel({viva], 1, 1)). 
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rel(research, rel([produces], 1, 1)). 

rel_att (research, 
rel([submits], 1), att_det([{'date of submission'], [], notkey, 1)). 

ent_rel (research, 
ent({student], 1, [many], []), 

rel({submits], 1), 
ent({thesis], 1, [many], [])). 

ent_rel (research, 
ent({student], 1, [3], []), 

rel(['supervised by'], 1), 
ent ([{supervisor], 1, [6], [])). 

ent_rel (research, 
ent([student], 1, [4], []), 

rel({viva], 1), 

ent(({examiner], 1, [many], [])). 

ent_rel (research, 
ent({examiner], 1, [many], []), 

rel({produces], 1), 
ent({report], 1, [2], [])). 
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view(secretarial, 1). 

att (secretarial, [name]). 
att (secretarial, [room]). 
att(secretarial, [type]). 
att(secretarial, [owner]). 
att (secretarial, ['date of typing']). 

ent(secretarial, ent([secretary], 1, 1)). 

ent (secretarial, ent({document], 1, 1)). 

ent_att (secretarial, ent([{secretary], 1), 
att_det([room], [], notkey, 1)). 

ent_att(secretarial, ent([secretary], 1), 
att_det([name], [], key, 1)). 

ent_att (secretarial, ent({document], 1), 
att_det([type], [letter, report], notkey, 1)). 

ent_att (secretarial, ent([document], 1), 
att_det({owner], [], key, 1)). 

rel(secretarial, rel({types], 1, 1)). 

rel_att (secretarial, 

rel((types], 1), att_det(['date of typing'], [], notkey, 1)). 

ent_rel (secretarial, 
ent([secretary], 1, [many], []), 

rel([types], 1), 
. ent({document], 1, [1], [])). 

289



Appendix J 

view(seminars, 1). 

att(seminars, [profession]). 
att(seminars, [type]). 
att(seminars, [name]). 

att(seminars, [organization]), 

att(seminars, [organizer]). 

att(seminars, [location]). 
att(seminars, [title]). 

att(seminars, [speciality]). 
att(seminars, [(chairman]). 
att(seminars, [duration]). 
att(seminars, [date]). 

ent(seminars, ent({speaker], 1, 
ent(seminars, ent([{seminar], ‘1, 

ent_att (seminars, ent({speaker], 1), 
att_det({profession], [academic, industrialist], notkey, 1)). 

ent_att (seminars, ent({speaker], 1), 
att_det ((type], [internal, external], notkey, 1)). 

ent_att (seminars, ent([speaker], 1), 
att_det([name], [], key, 1)). 

ent_att (seminars, ent([{speaker}, 1), 
att_det [organization], [], notkey, 1)). 

ent_att(seminars, ent([seminar], 1), 

att_det([organizer], [], notkey, 1)). 

ent_att (seminars, ent([{seminar], 1), 
att_det({location], [], notkey, 1)). 

ent_att (seminars, ent([{seminar], 1), 
att_det([title], [], key, 1)). 

ent_att (seminars, ent({seminar], 1), 
att_det([speciality], [], notkey, 1)). 

ent_att (seminars, ent({seminar], 1), 
att_det([chairman], [], notkey, 1)). 

ent_att (seminars, ent([{seminar], 1), 
att_det({duration], [], notkey, 1)). 

ent_att (seminars, ent([seminar], 1), 
att_det([date], [], notkey, 1)). 

rel(seminars, rel({presents], 1, 1)). 

ent_rel(seminars, 
ent({speaker], 1, [many], []), 

rel({presents], 1), 
ent({seminar], 1, [1], []))- 
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view(teaching, 1). 

att(teaching, [name]). 

att (teaching, [department]). 
att(teaching, [course]). 

att(teaching, [head]). 

att (teaching, [dept]). 
att(teaching, [speciality]). 
att(teaching, [year]). 
att(teaching, [number]). 
att(teaching, ['course name']). 
att(teaching, [building]). 

att(teaching, [position}). 

att (teaching, [level]). 
att (teaching, ['part of']). 
att(teaching, [activity]). 

ent (teaching, ent({course], 1, 1)). 
ent (teaching, ent([student], 1, 1)). 

ent (teaching, ent({subject], 1, 1)). 
ent(teaching, ent({lecturer], 1, 1)). 

ent (teaching, ent({equipment], 1, 1)). 
ent (teaching, ent({department], 1, 1)). 
ent(teaching, ent({lecturer], 2, 1)). 
ent(teaching, ent({subject], 2, 1)). 

ent(teaching, ent([technician], 1, 1)). 

ent_att(teaching, ent({course], 1), 
att_det((department], [], key, 1)). 

ent_att(teaching, ent([{course], 1), 
att_det({level], [], notkey, 1)). 

ent_att (teaching, ent({course], 1), 
att_det(['course name'], [], key, 1)). 

ent_att (teaching, ent({student], 1), 
att_det({name], [], key, 1)). 

ent_att (teaching, ent([{student], 1), 
att_det({course], [], key, 1)). 

ent_att (teaching, ent([student], 1), 
att_det({year], [], notkey, 1)). 

ent_att (teaching, ent([{subject], 1), 
att_det([{name], [], key, 1)). 

ent_att (teaching, ent({subject], 1), 
att_det(['part of'], [course], key, 1)). 

ent_att (teaching, ent({subject], 1), 
att_det([{lecturer], [], notkey, 1)). 

ent_att (teaching, ent((lecturer], 1), 
att_det([{name],' [], key, 1)). 

ent_att (teaching, ent([lecturer], 1), 
att_det((department], [], key, 1)). 

ent_att (teaching, ent([subject], 2), 
att_det([course], [], key, 1)). 

ent_att (teaching, ent([subject], 2), 
att_det({name], [], key, 1)). 

ent_att (teaching, ent([subject], 2), 
att_det({year], [], key, 1)). 
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ent_att (teaching, ent((lecturer], 2), 
att_det({position], [], notkey, 1)). 

ent_att (teaching, ent((lecturer], 2), 
att_det([name], [], key, 1)). 

ent_att (teaching, ent({lecturer], 2), 

att_det([department], [], key, 1)). 

ent_att(teaching, ent([teachnician], 1), 
att_det([{speciality], [], notkey, 1)). 

ent_att (teaching, ent ({technician], 1), 
att_det([name], [], key, 1)). 

ent_att (teaching, ent([technician], 1), 
att_det([grade], [], notkey, 1)). 

ent_att (teaching, ent([technician], 1), 

att_det([dept], [], key, 1)). 

ent_att (teaching, ent([{equipment], 1), 
att_det([number], [], key, 1)). 

ent_att (teaching, ent({equipment], 1), 
att_det([make], [], notkey, 1)). 

ent_att (teaching, ent({equipment], 1), 
att_det([dept], [], key, 1)). 

ent_att (teaching, ent({department], 1), 
att_det([name], [], key, 1)). 

ent_att(teaching, ent({department], 1), 

att_det ({activity], [], notkey, 1)). 

ent_att (teaching, ent({department], 1), 
att_det ([head], [], key, 1)). 

rel(teaching, rel({course], 1, 1)). 
rel(teaching, rel({teaches], 1, 1)). 
rel(teaching, rel({use], 1, 1)). 
rel(teaching, rel(['part of'], 1, 1)). 

rel(teaching, rel({repairs], 1, 1)). 
rel(teaching, rel({teaches], 2, 1)). 
rel(teaching, rel({runs], 1, 1)). 

rel(teaching, rel({activity], 1, 1)). 

rel(teaching, rel({owns], 1, 1)). 
rel(teaching, rel({supervises], 1, 1)). 

rel_att (teaching, 

rel({supervises], 1), att_det({place], [], key, 1)). 

rel_att (teaching, ' 
rel({supervises], 1), att_det({time], [], notkey, 1)). 

rel_att (teaching, 
rel([‘works for'], 1), att_det({year], [], key, 1)). 

ent_rel (teaching, 
ent({course], 1, [many], []), 

rel({course], 1), 
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ent(({student], 1, [many], [])). 

ent_rel (teaching, 
ent ((subject], 1, [many], []), 

rel(('part of'], 1), 
ent ({course], 1, [many], [])). 

ent_rel (teaching, 
ent ([department], 1, [many], []), 

rel({runs], 1), 
ent({course], 1, [many], [])).° 

ent_rel (teaching, 
ent({lecturer], 1, [many], [1), 

rel(({teaches], 1), 
ent ([subject], 1, [many], [1)). 

ent_rel (teaching, 
ent({student], 1, [many], []), 

rel({use], 1), 
ent ({equipment], 1, [many], [])). 

ent_rel (teaching, 
ent ({department], 1, [many], [1), 

rel({owns}, 1), 
ent ({equipment], 1, [many], [])). 

ent_rel (teaching, 
ent({lecturer], 1, [many], []), 

rel([{supervises], 1), 
ent([{'Ph.D'], 1, [many], [])). 

ent_rel (teaching, 
ent ({department], 1, [many], {]), 

rel({activity], 1), 
ent({teaching], 1, [many], [])). 

ent_rel (teaching, 
ent([lecturer], 2, [many], []), 

rel((teaches], 2), 
ent ({student], 2, [many], [])). 

ent_rel (teaching, 
ent ({technician], 1, [many], []), 

rel({repairs], 1), 
ent ({equipment], 1, [many], [])). 
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view('time table', 1). 

att('time table', [name]). 

att('time table’, [building]). 

att('time table', ['room number']). 
att('time table', [size]). 

att('time table', [subject]). 

att ('time table’, [duration]). 
att (‘time table’, [title]). 
att('time table' (department]). 

att('time table', [occupation]). 

ent('time table’, ent({department], 1, 1)). 
ent (‘time table', ent({‘class room'], 1, 1)). 
ent('time table', ent([course], 1, 1)). 
ent('time table', ent([{'Lab.'], 1, 1)). 
ent ('time table', ent({subjects], 1, 1)). 
ent('time table', ent({lecturer], 1, 1)). 

ent (‘time table', ent({demonstrator], 1, 1)). 

ent_att('time table’, ent({department], 1), 
att_det([name], [], key, 1)). 

ent_att('time table', ent(['class room'], 1), 
att_det([building], [], notkey, 1)). 

ent_att('time table', ent(['class room'], 1), 
att_det(['room number'], [], key, 1)). 

ent_att('time table’, ent({'class room'], 1), 

att_det({size], [], key, 1)). 

ent_att('time table', ent({course], 1), 
att_det([name], [], key, 1)). 

ent_att('time table', ent(['Lab."], 1), 
att_det (({subject], [], key, 1)). 

ent_att('time table', ent(['Lab.'], 1), 
att_det([duration], [1, 2, 3], notkey, 1)). 

ent_att('time table', ent([subjects], 1), 
att_det([title], [], key, 1)). 

ent_att('time table', ent({lecturer], 1), 
att_det({name], [], key, 1)). 

ent_att('time table', ent({lecturer], 1), 
att_det({department], [], key, 1)). 

ent_att('time table', ent([demonstrator], 1), 
att_det([name], [], key, 1)). 

ent_att('time table’, ent([demonstrator], 1), 
att_det([occupation], [technician, ‘research student', lecturer], 

notkey, 1)). 

rel('time table', rel({owner], 1, 1)). 
rel('time table’, rel(['run by'], 1, 1)). 

rel('time table', rel({*given at'], 1, 1)). 

rel('time table’, rel([{'consists of'], 1, 1)). 
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rel('time table’, rel({'part of'], 1, 1)). 

rel('time table’, rel({'taught by'], 1, 1)). 
rel('time table', rel([{gives], 1, 1)). 

ent_rel('time table', 
ent ({department], 1, [many], []), 

rel({owner], 1), 

ent(['class room'], 1, [1], [])). 

ent_rel('time table', 
ent ([{department], 1, [many], []), 

rel((type], 1), 
ent([course], 1, [3], []))- 

ent_rel('time table’, 
ent ([course], 1, [many], []), 

rel(['consists of], 1), 
ent ([subjects], 1, [1], [1)). 

ent_rel('time table', 
ent(['class room'], 1, [many], [1), 

rel({'given at'], 1), 
ent ([subjects], 1, [many], [])). 

ent_rel('time table', 
ent(({"Lab."], 1, (many], []), 

rel({'given at'], 1), 
ent(['class room'], 1, {many], [])). 

ent_rel('time table', 
ent({'Lab.'], 1, [1], [])+ 

rel({*part of*], 1), 
ent ([subjects], 1, [many], [])). 

ent_rel('time table', 
ent([{'Lab.'], 1, [2], [])+ 

rel({gives], 1), 

ent([demonstrator], 1, [many], [])). 

ent_rel('time table’, 
ent ({lecturer], 1, [many], []), 

rel(['taught by'], 1), 
ent ({subjects], 1, [1], [])). 
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view(exams, 1). 

att(exams, [name]). 

att(exams, [speciality]). 
att(exams, [course]). 
att(exams, [subject]). 
att(exams, [date]). 

att(exams, [address]). 

ent(exams, ent([lecturer], 1, 1)). 
ent (exams, ent([{subject], 1, 1)). 

ent(exams, ent({exam], 1, 1)). 

ent (exams, ent(['external examiner'], 1, 1)). 

ent_att (exams, ent([lecturer], 1), 
att_det([name], [], key, 1)). 

ent_att (exams, ent({lecturer], 1), 
att_det([speciality], [], key, 1)). 

ent_att(exams, ent([{subject], 1), 
att_det([course], [], key, 1)). 

ent_att(exams, ent([subject], 1), 
att_det([name], [], key, 1)). 

ent_att(exams, ent([exam], 1), 

att_det([{subject], [], key, 1)). 

ent_att (exams, ent({exam], 1), 
att_det ({course], [], key, 1)). 

ent_att (exams, ent([exam], 1), 
att_det({date], [], notkey, 1)). 

ent_att(exams, ent([{'external examiner'], 1), 
att_det({name], [], key, 1)). 

ent_att(exams, ent({'external examiner'], 1), 
att_det([address], [], key, 1)). 

rel(exams, rel([teaches], 1, 1)). 

rel(exams, rel([preparés], 1, 1)), 

rel(exams, rel({marks], 1, 1)). 
rel(exams, rel({marks], 2, 1)). 

ent_rel (exams, 
ent ([lecturer], 1, [many], []), 

rel([teaches], 1), 
ent (({subject], 1, [many], [])). 

ent_rel (exams, 
ent({lecturer], 1, [{1, many], []), 

rel((prepares], 1), 
ent({exam], 1, [1, many], [])). 

ent_rel (exams, 
ent ([{lecturer], 1, [many], []), 

rel({marks], 1), 
ent([exam], 1, [many], [])). 

ent_rel(exams, 
ent ({'external examiner'], 1, [1], [1), 

rel({marks], 2), 
ent ((exam], 1, [many], [])). 
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