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entity [department] cardinality [many]
attribute [name] key,
attribute [number] key,

entity [secretaries] cardinality [many]
attribute [name] key,
attribute [staff number] key,
attribute [dept.] notkey,
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entity [department] cardinality [1]
attribute [name] key,
attribute [number] key,

entity [head] cardinality [1]
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attribute [staff No.] notkey,
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entity [department] cardinality [many]
attribute [name] key,
attribute [number] key,
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[course] cardinality [many]
attribute [department] key,
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entity

entity

[subject] cardinality [many]

attribute [name] key,

attribute [part of] key, values [course],
attribute [lecturer] notkey,

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

[department] cardinality [many]
attribute [name] key,

attribute [activity] notkey,
attribute [head] key,

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

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

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

entity [teaching] cardinality [many]
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entity [lecturer] cardinality [many]
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attribute [name] key,
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entity [student] cardinality [many]
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entity [technician] cardinality [many]
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[students] cardinality [1]
attribute [dept] key,
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attribute [student] key,
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attribute [title] key,
attribute [publisher] key,

[recommends]

entity

entity

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

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

23

Appendix B



Appendix B

view conference

relationship  [attends]

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

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

relationship  [attends]

entity [staff] cardinality [many]
attribute [name] key,
attribute [position] notkey,

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

relationship  [writes]
entity [student] cardinality [many]
attribute [course] key,
attribute [name] key,
entity [paper] cardinality [many]
attribute [title] key,
attribute [author] key,
relationship  [writes]
entity [staff] cardinality [many]
attribute [name] key,
attribute [position] notkey,
entity [paper] cardinality [many]
attribute [title] key,
attribute [author] key,
relationship  [publishes]

attribute [publisher name] key,
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attribute [date of submission] notkey,

entity [student] cardinality [many]
attribute [name] key,
attribute [supervisor] notkey,

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

relationship  [supervised by]

entity [student] cardinality [3]
attribute [name] key,
attribute [supervisor] notkey,

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

relationship  [viva]

entity [student] cardinality [4]
attribute [name] key,
attribute [supervisor] notkey,

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

relationship  [produces]

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

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

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

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

relationship  [type]

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

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

relationship  [type]

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

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

relationship  [registered on]

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

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

relationship  [in charge of]

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

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

relationship  [location]

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

entity [room] cardinality [many]

attribute [building] notkey,
attribute [number] key,
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[sponsor] cardinality [many]
attr@butc [name] key,
attribute [person] notkey,

[project] cardinality [many]
attribute [start date] notkey,

attribute [amount] notkey,

attribute [date of submission] 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,

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,

[researcher] cardinality [2]

attribute [type] notkey, values [student,staff],
attribute [name] key,

attribute [department] key,

[assigned]
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entity [project] cardinality [many]
attribute [start date] notkey,
attribute [amount] notkey,
attribute [date of submission] notkey,

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

[uses]

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

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

relationship  [advertises]
attribute [advertising date] notkey,

entity [staff] cardinality [1]
attribute [namel 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,
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view admissions
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relationship

relationship
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[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,
attribute [date] notkey,
attribute [qualifications] notkey,
attribute [college] notkey,
attribute [course] notkey,

entity [admisions tutor] cérdinality [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]
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attribute [university number] key, values [01-10,000],
attribute [sponsor] notkey,
attribute [dept.] notkey,

relationship  [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 [name] key,
attribute [department] notkey,
attribute [course tutor] notkey,
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view internal publications

relationship

relationship

[produces]

entity

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,

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

[produces]

entity

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,

[staff] cardinality [many]
attribute [type] notkey,

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

[types]

entity

entity

attribute [date of typing] notkey,

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

[document] cardinality [1]

attribute [type] notkey, values [letter,report],
attribute [owner] key,
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view time table

relationship  [owner]

entity [department] cardinality [many]
attribute [name] key,

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

relationship  [runs]

entity [department] cardinality [many]
attribute [name] key,

entity [course] cardinality [3]
attribute [name] key,
relationship  [consists of]

entity [course] cardinality [many]
attribute [name] key,

entity [subjects] cardinality [1]
attribute [title] key,
relationship  [given at]
entity [class room] cardinality [many]
attribute [building] notkey,
attribute [room number] key,
attribute [size] key,
entity [subjects] cardinality [many]
attribute [title] key,
relationship  [given at]
entity [Lab.] cardinality [many]
attribute [subject] key,
attribute [duration] notkey, values [1,2,3],
entity [class room] cardinality [many]
attribute [building] notkey,
attribute [room number] key,
attribute [size] key,
relationship  [part of]
entity [Lab.] cardinality [1]
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attribute [subject] key,
attribute [duration] notkey, values [1,2,3],

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

relationship  [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],

relationship  [taught by]
entity [lecturer] cardinality [many]
attribute [name] key,
attribute [department] key,

entity [subjects] cardinality [1]
attribute [title] key,
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view course projects

relationship

relationship

‘relationship

relationship

[requirement of]

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

entity [project] cardinality [1]
attribute [type] notkey, values [major,term],
attribute [title] key,
attribute [course] key,

[carry out]

entity [project] cardinality [6]
attribute [type] notkey, values [major,term],
attribute [title] key,
attribute [course] key,

entity [student] cardinality [4]
attribute [name] key,
attribute [year] notkey,
attribute [course] key,

[examination]

entity [project] cardinality [3]
attribute [type] notkey, values [major,term],
attribute [title] key,
attribute [course] key,

entity [lecturer] cardinality [many]
attribute [name] notkey,
attribute [department] key,

[charge]

entity [project] cardinality [2]
attribute [type] notkey, values [major,term],
attribute [title] key,
attribute [course] key,

entity [lecturer] cardinality [many]

attribute [name] notkey,
attribute [department] key,
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relationship  [presents]

entity

entity

[speaker] cardinality [many]

attribute [profession] notkey, values [academic,industrialist],
attribute [type] notkey, values [internal,external],

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,

40



view graduation

relationship

relationship

relationship
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[attends]

entity

entity

[gains]

entity

entity

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

[graduation] cardinality [many]
attribute [date] key,

attribute [place] key,

attribute [time] notkey,

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

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

[given at]

entity

entity

[degree] cardinality [many]
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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entity [department] cardinality [1]

entity

attribute [number], key,
attribute [activity], notkey,
attribute [head], key,
attribute [name], key,

[head] cardinality [1]
attribute [name], key,
attribute [staff No.], notkey,

[employs]

entity

entity

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

attribute [name], key,

[secretaries] cardinality [many]
attribute [name], key,

attribute [staff number], key,
attribute [dept.], notkey,

[work in]

entity

entity

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

attribute [name], key,

[staff] cardinality [1]
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, A
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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relationship

relationship

entity

[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 fcllow,rescarch 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]

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

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

[submits]
attribute [date of submission], notkey,

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

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

[supervised by]

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

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

[viva]

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

entity [examiner] cardinality [many]
attribute [name], key,

attribute [university], notkey,
attribute [department], notkey,

[produces]
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entity

entity

entity

entity

[type]

entity

entity
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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]

entity

entity

attribute [advertising date], notkey,

[staff] cardinality [1]
attribute [title], notkey,
attribute [number], key,
attribute [position], notkey,
attribute [type], notkey,
values [lecturer,research fellow,research assistant]
attribute [name], key,

[advertisement] cardinality [many]

- attribute [authoriser], notkey,

attribute [title], key,
attribute [contents], notkey,
attribute [place], notkey,
values [journal,magazine,radio,television,newspaper]
attribute fcost], notkey,

[fills in]

entity

entity

[person] cardinality [1]
attribute [name], key,
attribute [address], notkey,
attribute [sponsorship], notkey,
values [private,government,industry,foreign]

[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]

entity

attribute [name], key,
attribute [address], notkey,
attribute [sponsorship], notkey,
values [private,government,industry,foreign]

[admisions tutor] cardinality [1]

[handles]

attribute [receiving date], notkey, .

enﬁty [form] cardinality [1]

attribute [number], key,
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attribute [date], notkey,
attribute [qualifications], notkey,
attribute [college], notkey,
attribute [course], notkey,

[admisions tutor] cardinality [many]

[dccis_ion]

entity

entity

attribute [committee], notkey,
attribute [committee members], notkey,

[person] cardinality [1]
attribute [name], key,
attribute [address], notkey,
attribute [sponsorship], notkey,
values [private,government,industry,foreign]

[accepted candidate] cardinality [1]

attribute [university number], key, values [01-10,000]
attribute [sponsor], notkey,

attribute [dept.], notkey,

[registered on]

entity

entity

attribute [date of enrollment], notkey,

[accepted candidate] cardinality [1]

attribute [university number], key, values [01-10,000]
attribute [sponsor], notkey,

attribute [dept.], notkey,

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

[produces]

entity

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,

[research student] cardinality [many]
attribute [1_1ame], 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,

[staff] cardinality [many]
attribute [title], notkey,
attribute [number], key,
attribute [position], notkey,
attribute [type], notkey,
values [lecturer,research fellow,research assistant]
attribute [name], key,

attribute [date of typing], notkey,

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

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

[owner]

entity

entity

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

attribute [name], key,

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

[given at]

entity

entity

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

[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

[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]

entity [project] cardinality [2]

entity

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]

[givcn 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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?= bwvim.

Integrating view: adminstration
integrating entity-relatioship: department, heads, head
integrating entity-relatioship: department,employs, secretaries
integrating entity-relatioship: department,work in,staff
integrating entity-relatioship: staff,live in, room

Integrating view: teaching
integrating entity-relatioship: course,course, student
integrating entity-relatioship: lecturer, teaches, subject
integrating entity-relatioship: student, use, equipment
integrating entity-relatioship: subject,part of,course
integrating entity-relatioship: technician, repairs,equipment
integrating entity-relatioship: lecturer, teaches, student
integrating entity-relatioship: department, runs, course
integrating entity-relatioship: department,activity,teaching
integrating entity-relatioship: department, owns, equipment
integrating entity-relatioship: lecturer, supervises,Ph.D

Integrating view: library
integrating entity-relatioship: students, borrow, book
integrating entity-relatioship: lecturer, recommends, book

Integrating view: conference
integrating entity-relatioship: student, attends, conference
integrating entity-relatioship: staff,attends,conference
integrating entity-relatioship: student,writes, paper
integrating entity-relatioship: staff,writes,paper
integrating entity-relatioship: conference,publishes,paper

Integrating view: exams

integrating entity-relatioship: lecturer,teaches, subject
closely similar relationships
View lecturer teaches subject

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

lecturer,prepares, exam
lecturer,marks,exam
external examiner,marks,exam

Integrating view: research
integrating entity-relatioship:
integrating entity-relatioship:
integrating entity-relatioship:
integrating entity-relatioship:

student, submits, thesis

student, supervised by, supervisor
student, viva, examiner

examiner, produces, report

Integrating view: computers
integrating entity-relatioship: computer, type,micro
integrating entity-relatioship: computer, type,mini
integrating entity-relatioship: computer, type,main frame
integrating entity-relatioship: computer,in charge of,computer
officer
integrating entity-relatioship: computer, registered on, student
integrating entity-relatioship: computer, location, room

Integrating view:

contract research
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integrating entity-relatioship:
integrating entity-relatioship:
integrating entity-relatioship:
integrating entity-relatioship:
integrating entity-relatioship:
integrating entity-relatioship:

sponsor, sponsors,project
sponsor,gives, researcher
sponsor,pays, researcher
project,works on,researcher
project,assigned,machines
researcher,uses,machines

Integrating view: publicity
integrating entity-relatioship: staff,advertises,advertisement

Integrating view: admissions
integrating entity-relatioship:
integrating entity-relatioship:
integrating entity-relatioship:
integrating entity-relatioship:
candidate
integrating entity-relatioship:
on,course

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 :
e Enter a new key status
L Type g 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:

technical

technical report,produces,staff

Integrating view: secretarial

integrating entity-relatioship: secretary, types,document

Integrating view: time table
integrating entity-relatioship:
integrating entity-relatioship:
integrating entity-relatioship:
integrating entity-relatioship:

department, owner,class room
class room,given at,subjects
course,consists of,subjects
Lab.,part of,subjects

integrating entity-relatioship:
integrating entity-relatioship:

Integrating view: course projects

integrating entity-relatioship:
integrating entity-relatioship:
integrating entity-relatioship:
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CONFLICT between view and schema entity att key status

view name is : course projects
entity name is : [lecturer]
attribute with conflict is: [name]
schema entity has key status : key
view entity has key status : notkey

Please do one of the following

14 Enter a new key status

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

integrating entity-relatioship: project,charge, lecturer

Integrating view: seminars
integrating entity-relatioship: speaker,presents, seminar

Integrating view: graduation
integrating entity-relatioship: 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 :

: Enter a new ent cards

2 Type g or query to get information from the views or schema
|: [many].

integrating entity-relatioship: student,gains,degree

integrating entity-relatioship: 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

o 2 OO

68



Appendix F
CROSS OBJECT TYPE CONFLICTS ANALYSIS

The attribute activity which belonged to entity department
existed as the relationship activity
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

Remove attribute from entity students
Change attribute name
Change relationship name
4. Leave attribute and relationship names as they are
ENTER your order by typing the appropriate number

w N

o 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

Remove attribute from entity conference

Change attribute name

Change relationship name

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

Jei ds

-bwl\)lr-'
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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
s

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 scolution 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
Pzr2s

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
Jix 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
Jizd
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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
B

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
|32

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
e

Enter the new attribute name: place.

ATTRIBUTE VALUE AS ENTITY RELATIONSHIP
The attribute: part of of entity: subject
has a valude: course
and exists an an entity relationship

The value: course was removed from attribute: part of
Because the attribute part of has no other wvalues,
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
13
2 505

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
e B

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
i el

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

2. CHANGE the name of the attribute lecturer

3. CHANGE the name of the entity lecturer

4. CHANGE the name of the entity subject

3. Accept the situation

6 CREATE a relationship between subject and lecturer
| T

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 : ik

6. CREATE a relationship between department and head
it S
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ENTITY ATTRIBUTE CROSS TYPE DEFINITION

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
s 2

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
13 The entity is wrongly named
2% 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

a2

Enter the new relationship name to replace the old name: courses.
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Wpa=1 Wpa=0 Wpa=0 Wpa=5 Wpa=.7 Wpa=2
Wpk=0 Wpk=1 Wpk=0 Wpk=0 Wpk=.1 Wpk=.1
Wpr=0 Wpr=0 Wpr=1 Wpr=5 Wpr=2 Wpr=7

Entity 1 Entity 2 SLF1  SLF2 SLF3  SLF4 SLF5 SLF6
department head H:0.25 M:033 M:0.14 H:0.19 H:0.24 H:0.18
departnent secretaries M:0.2 M:0.25 M:0.14 H:0.17 M:0.19 H:0.16
department staff H:0.33 H:0.669 M:0.079 H:0.2 H:0.31 H:0.19
department room L:0.0 L:0.0 L:0.0 L:0.0 1000 " 100
department course M:0.14 M:0.2 M:0.089 M:0.11 M:0.14 M:0.11
department student M:0.14 L:0.0 L:0.0 M:0.069 M:0.1 L:0.03
department lecturer M:0.17 M:0.17 L:0.0 M:0.079 M:0.14 M:0.05
department subject M:02 M:02 L:.0.0 M:0.1 M:0.16 M:0.059
department equipment M:0.2 M:025 M:0.11 H:0.15 M:0.19 H:0.14
department technician M:0.2 M:0.25 L:0.0 M:0.1 M:0.16 M:0.059
department students L:00 L:0.0 L:0.0 L:0.0 L:0.0 L:00
department book L:00 L0 L:0:0 0.0 L:0.0 L:0.0
department conference M:0.13 M:033 L:0.0 M:0.059 M:0.12 M:0.059
department paper L:0.0 L:0.0 L:0.0 L:0.0 L:0.0 L:0.0
department exam L:0,0 . 1300 L:0.0 L:0.0 L:0.0 L:00
department external examiner H:0.25 M:0.25 L:0.0 H:0.13 H:02 M:0.069
department thesis L0060  1:0.0 L:0.00. 1200 [:0.0° - L:00
department supervisor H:0.25 M:0.25 L:0.0 H:0.13  H:0.2 M:0.069
department examiner M:0.2 M:033 L:0.0 M:0.1 M:0.17 M:0.069
department report L:0.0 L:0.0 L:0.0 L:0.0 L:0.0 L:00
department computer M:0.2 M:0.25 L:0.0 M:0.1 M:0.16 M:0.059
department micro L:0.0 L:0.0 L:0.0 L:0.0 L:0.0 L:0.0
department mini L:00 L:0.0 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 L:0.0 L:0.0
department computer officer M:0.2 M:0.25 L:0.0 M:0.1 M:0.16 M:0.059
department sponsor H:025 M:033 L:0.0 H:0.13 H:021 M:0.079
department project L:0.0 L:0.0 L:0.0 L:0.0 L:0.0 L:0.0
department researcher M:0.2. M:025 L:0.0 M:0.1 M:0.16 M:0.059
department machines L:0.0 L:0.0 L:0.0 L:0.0 L:00 L:0.0
department advertisement L:0.0 L:0.0 L:0.0 L:0.0 L:0.0 L:0.0
department person M:0.2 M:0.33 L:0.0 M:0.1 M:0.17 M:0.069.
department form M:0.14 M:0.33 L:0.0 M:0.069 M:0.13 M:0.059
department accepted candidate L:0.0 L:0.0 L:0.0 L:0.0 L:0.0 L:0.0
department technical report L:0.0 L:0.0 L:0.0 L:0.0 L:0.0 L:0.0
department research student H:0.33 M:0.33 L:00 -H:0.16 H:026 M:0.1
department secretary H:025 M:033 L:0.0 H:0.13  H:0.21 M:0.079
department document 1:0,0 - L:0.0 L:0.0 L:0.0 L:0.0 L:0.0
department class room L:00  1:00 M:0.13 M:0.059 L:0.03 M:0.089
department subjects L:00  L:0.0 L:0.0 L:0.0 L:0.0 L:0.0
department Lab. L:00 L:0.0 L:0.0 L:00 L:0.0 L:0.0
department demonstrator H:0.25 M:033 L:00 H:0.13 H:0.21 M:0.079
department degree M:0.14 M:02 L:0.0 M:0.069 M:0.12 M:0.05
department speaker M:0.17 M:0.33 L:0.0 M:0.079 M:0.15 M:0.069
department seminar L:0.0 L:0.0 L:0.0 L:0.0 L:0.0  L:0.0
department graduation L:0.0 L:0.0 L:0.0 L:0.0 L:0.0 L:0.0
head department H:0.25 M:0.33 M:0.14 H:0.19 H:0.24 H:0. 18
head secretaries H:025 H:0.5 L:0.0 H:0.13 H:022 M:0.1
head staff M:0.17 H:0.5 L:0.0 M:0.079 M:0.17 M:0.079
head room L:0.0  1:00 L:0.0 L:00 L:0.0. L:00
head course M:0.17 M:033 L:0.0 M:0.079 M:0.15 M:0.069
head student M:0.17 L:0.0 L:0.0 M:0.079 M:0.12 L:0.03
head lecturer M:0.2 M:025 L:0.0 M:0.1 M:0.16 M:0.059
head subject H:025 M:033 L:0.0 H:0.13 H:0.21 M:0.079
head equipment L:0.0 L:0.0 L:0.0 L:0.0 L0004  L:0.0
head technician H:0.25 H:0.5 £:0.0, H:013 H: 022 M:0.1
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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
report
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
H:1.0
L:0.0
L:0.0
H:0.5
L:0.0
H:0.5
H:1.0
L:0.0
H:0.5
L:0.0
L:0.0
L:0.0
H:0.5
H:1.0
L:0.0
H:0.5
L:0.0
L:0.0
H:1.0
L:0.0
L:0.0
L:0.0
H:1.0
H:1.0
L:0.0
L:0.0
L:0.0
L:0.0
H:1.0
M:0.33
H:1.0
L:0.0
L:0.0
M:0.25
H:0.5
M:0.33
L:0.0
M:0.25

0.0

M:0.2
M:0.25
L:0.0

- M:0.33

L:0.0
L:0.0
H:0.5
L:0.0
L:0.0
M:0.33
L:0.0
M:0.33
H:0.5
L:0.0
M:0.33
L:0.0
L:0.0
L:0.0
H:1.0
H:0.5
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
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
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
I:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
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
L:0.0
H:0.16
L:0.0
H:0.16
H:0.13
L:0.0
H:0.13
L:0.0
L:0.0
L:0.0
H:0.13
H:0.16
L:0.0
H:0.13
L:0.0
L:0.0
H:0.13
L:0.0
L:0.0
L:0.0
H:0.25
H:0.16
L:0.0
L:0.0
L:0.0
L:0.0
H:0.16
M:0.079
M:0.1
L:0.0
L:0.0
H:0.17
H:0.13
M:0.069
00
M:0.069
M:0.069
M:0.079
M:0.1
L:0.0
M:0.1
L:0.0
L:0.0
M:0.059
L:0.0
L:0.0
H:0.13
L:0.0
H:0.13
M:0.1
L:0.0
M:0.1
L:0.0
L:0.0
L:0.0
H:0.25
H:0.13
L:0.0
M:0.1
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L:0.0
L:0.0
H:0.2
L:0.0
L:0.0
H:0.28
L:0.0
H:0.28
H:0.27
L:0.0
H:0.22
L:0.0
L:0.0
L:0.0
H:0.22
H:0.33
L:0.0
H:0.22
L:0.0
L:0.0
H:0.27
L:0.0
L:0.0
L:0.0
H:0.45
H:0.33
L:0.0
L:0.0
L:0.0
L:0.0
H:0.33
M:0.15
H:0.24
L:0.0
L:0.0
M:0.19
H:0.22
M:0.13
L:0.0
M:0.12
M:0.1
M:0.14
M:0.16
L:0.0
M:0.17
L:0.0
L:0.0
M:0.14
L:0.0
L:0.0
H:0.21
L:0.0
H:0.21
M:0.19
L:0.0
M:0.17
L:0.0
L:0.0
L:0.0
H:0.45
H:0.22
L:0.0
M:0.17

L:0.0
L:0.0
H:0.13
L:0.0
L:0.0
M:0.12
L:0.0
M:0.12
H:0.15
L:0.0
M:0.1
L:0.0
L:0.0
L:0.0
M:0.1
H:0.17
L:0.0
M:0.1
L:0.0
L:0.0
H:0.15
L:0.0
L:0.0
L:0.0
H:0.2
H:0.17
L:0.0
L:0.0
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demonstrator secretary H:033 H:1.0 L:0.0 H:0.16 H:0.33 H:0.17
demonstrator document L:0.0 L:0.0 L:0.0 L:0.0 E:00, 1:00
demonstrator class room L:0.0 L:0.0 L:0.0 L:0.0 L0000
demonstrator subjects L:0.0 L:0.0 L:0.0 L:0.0 L:0.0 L:0.0
demonstrator Lab. L:0.0 L:0.0 H:0.5 H:0.25 M:0.1 H:0.35
demonstrator degree M:0.17 M:0.33 L:0.0 M:0.079 M:0.15 M:0.069
demonstrator speaker M:0.2 H:1.0 L:0.0 M:0.1 H:0.24 H:0.14
demonstrator seminar L:0.0 L:0.0 L:0.0 L:0.0 L:0.0 L:0.0
demonstrator -  graduation L:0.0 L:0.0 L:0.0 L:0.0 E:00 1:00
degree department M:0.14 M:0.2 L:0.0 M:0.069 M:0.12 M:0.05
degree head M:0.17 M:0.33 L:0.0 M:0.079 M:0.15 M:0.069
degree secretaries M:0.14 M:0.25 L:0.0 M:0.069 M:0.12 M:0.05
degree staff H:043 M:0.25 L:0.0 H:0.21 H:0.33 M:0.11
degree room L:0.0 L:0.0 L:0.0 L:0.0 L:0.0 L:0.0
degree course H:0.25 M:0.2 L:0.0 H:0.13  M:0.19 M:0.069
degree student H:0.25 L:0.0 M:0.079 H:0.16 M:0.19 M:0.11
degree lecturer H:0.29 M: 04 L:0.0 H:0.14 H:024 M:0.1
degree subject M:0.14 M:0.2 L:0.0 M:0.069 M:0.12 M:0.05
degree equipment L:0.0 L:0.0 L:0.0 L:0.0 L:0.0 L:0.0
degree technician M:0.14 M:0.25 L:0.0 M:0.069 M:0.12 M:0.05
degree students L:0.0 L:0.0 L:0.0 L:0.0 L:00 L:00
degree book M:0.11 M:0.14 L:0.0 M:0.05 M:0.09 L:0.04
degree conference M:0.1  M:0.33 L:0.0 M:0.05 M:0.1 M:0.05
degree paper M:0.17 M:0.25 L:00 M:0.079 M:0.14 M:0.059
degree exam L:0.0 L:0.0 L:0.0 L:0.0 L:0.0 L:0.0
degree external examiner M:0.17 M:025 L:00 M:0.079 M:0.14 M:0.059
degree thesis M:0.17 M:0.25 L:0.0 M:0.079 M:0.14 M:0.059
degree supervisor M:0.17 M:025 L:0.0 M:0.079 M:0.14 M:0.059
degree examiner M:0.14 M:0.33 L:0.0 M:0.069 M:0.13 M:0.059
degree report L:00 L:0.0 L:00 L:0.0 L:00 L:0.0
degree computer M:0.14 M:0.25 L:0.0 M:0.069 M:0.12 M:0.05
degree micro L:0.0 L:0.0 L:0.0 L:0.0 L:00 L:0.0
degree mini L:0.0 L:0.0 L0000 L0 L:0.0 L:00
degree main frame L:0.0 L:0.0 L:00 L:0.0 L:0.0 L:0.0
degree _computer officer M:0.14 M:0.25 L:0.0 M:0.069 M:0.12 M:0.05
degree sponsor M:0.17 M:0.33 L:0.0 M:0.079 M:0.15 M:0.069
degree project H:0.22 M:025 M:0.11- H:0.16 H:02 H:0.15
degree researcher H:0.33 M:0.25 L:0.0 H:0.16 H:0.26 M:0.089
degree * machines M:0.13 L:0.0 L:0.0 M:0.059 M:0.09 L:0.03
degree advertisement M:0.11 M:033 L:0.0 M:005 M:0.11 M:0.05
degree person M:0.14 M:0.33 L:0.0 M:0.069 M:0.13 M:0.059
degree form L0005 S 1:0:0 L:0.0 L:0.0 L:0.0 L:0.0
degree accepted candidate L:0.0 L:0.0 L:0.0 L:0.0 0.0 1150.0
degree technical report M:0.1 M:02 L:0.0 M:0.05 M:0.09 L:0.04
degree research student M:0.2 M:0.33 L:0.0 M:0.1 M:0.17 M:0.069
degree secretary M:0.17 M:0.33 L:0.0 M:0.079 M:0.15 M:0.069
degree document M:0.17 L:0.0 L:0.0 M:0.079 M:0.12 L:0.03
degree class room L:0.0 L:0.0 M:0.25 H:0.13 L:0.05 H:017
degree subjects M:0.2 M:0.33 M:0.17 H:0.18 H:0.21 H:0.19
degree Lab. L:0.0 L:0.0 L:0.0 L:0.0 L1000 1:0.0
degree demonstrator M:0.17 M:0.33 L:0.0 M:0.079 M:0.15 M:0.069
degree speaker H:0.29 M:0.33 L:0.0 H:0.14  H:0.24 M:0.089
degree seminar M:0.089 M:0.33 L:0.0 L:0.04 M:0.1 M:0.05
degree graduation L:0.0 L:0.0 M:0.25 H:0.13"  1:0.05 H:0.17
speaker department M:0.17 M:0.33 L:0.0 M:0.079 M:0.15 M:0.069
speaker head M:0.2 H:1.0 L:0.0 M:0.1 H:0.24 H:0.14
speaker secretaries M:0.17 H:0.5 L:0.0 M:0.079 M:0.17 M:0.079
speaker staff H:0.29 H:0.5 L:0.0 H:0.14 H:0.25 M:0.11
speaker room L:0.0 L:0.0 L:0.0 L:0.0 1:00 L:0.0
speaker course M:0.13 M:0.33 L:0.0 M:0.059 M:0.12 M:0.059
speaker student M:0.13 L:0.0 L:0.0 M:0.059 M:0.09 L:0.03
speaker lecturer M:0.14 M:0.25 L:0.0 M:0.069 M:0.12 M:0.05
speaker subject M:0.17 M:0.33 L:0.0 M:0.079 M:0.15 M:0.069
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speaker equipment L:0.0 L:0.0 L:0.0 L:0.0 e N O Uy 0
speaker technician M:0.17 H:0.5 L:0.0 M:0.079 M:0.17 M:0.079
speaker students L:0.0 L:0.0 L:0.0 L:0.0 L:00 L:0.0
speaker book L:0.0 L:0.0 L:0.0 L:0.0 £:00 1:0.0
speaker conference M:0.11 H:1.0 L:0.0 M:0.05 M:0.18 M:0.12
speaker paper L:0.0 L:0.0 L:0.0 L:0.0 L:00 L:0.0
speaker exam L:0.0 L:0.0 L:0.0 L:0.0 L:0.0 L:0.0
speaker external examiner M:0.2 H:0.5 L:0.0 M:0.1 M:0.19 M:0.089
speaker thesis L:0.0 L:0.0 L:0.0 L:0.0 L:00 L:0.0
speaker supervisor M:0.2 H:0.5 L:0.0 M:0.1 M:0.19 M:0.089
speaker examiner M:0.17 H:1.0 L:0.0 M:0.079 H:0.22 H:0.13
speaker report L:0.0 L:0.0 L:0.0 L:0.0 £:0.0 L:0.0
speaker computer M:0.17 H:0.5 L:0.0 M:0.079 M:0.17 M:0.079
speaker micro L:0.0 L:0.0 L:0.0 L:0.0 L:0.0 L:0.0
speaker mini L:0.0 L:0.0 L:0.0 L:0.0 L:0.0 L:0.0
speaker main frame L:0.0 L:0.0 L:0.0 L:0.0 L:0.0 L:0.0
speaker computer officer M:0.17 H:0.5 L:0.0 M:0.079 M:0.17 M:0.079
speaker sponsor M:0.2 H:1.0 L:0.0 M:0.1 H:0.24 H:0.14
speaker project M:0.11 L:0.0 L:0.0 M:0.05 M:0.08 L:0.02
speaker researcher H:04  H:0.5 L:0.0 H:0.2 H:0.33 H:0.13
speaker machines M:0.14 L:0.0 L:0.0 M:0.069 M:0.1 L:0.03
speaker advertisement L:0.0 L:0.0 L:0.0 L:0.0 L:00 L:0.0
speaker person M:0.17 H:1.0 L:0.0 M:0.079 H:0.22 H:0.13
speaker form * LD L:0.0 L:0.0 L:0.0 L:00 L:0.0
speaker accepted candidate L:0.0 L:0.0 L:0.0 L:0.0 L:00  1:00
speaker technical report L:0.0 L:0.0 L:0.0 L:0.0 L:0.0 L:0.0
speaker research student H:0.25 H:1.0 L:0.0 H:0.13 « H:02]7 H:0.15
speaker secretary M:0.2 H:1.0 L:0.0 M:0.1 H:0.24 H:0.14
speaker document M:0.2 L:0.0 L:0.0 M:0.1 M:0.14 L:0.04
speaker class room L:0.0 L:0.0 L:0.0 L:0.0 L:0.0 L:0.0
speaker subjects L:0:00 « L:0.0 L:0.0 L:0.0 L:0.0, L:00
speaker Lab. L:0.0 L:0.0 L:0.0 L:0.0 L:0.0 L:0.0
speaker demonstrator M:0.2 H:1.0 L:0.0 M:0.1 H:0.24 H:0.14
speaker degree H:0.29 M:0.33 L:0.0 H:0.14  H:0.24 M:0.089
speaker seminar L:00 L:0.0 H:A.0° 0 HOS H:02  H:0.7
speaker graduation L:00 L:0.0 L:0.0 L:0.0 L:0.00 L:0.0
seminar department L:0.0 L:0.0 12000 100 L:0.0 L:0.0
seminar head L:0.0 L:0.0 L:0.0 L:0.0 L:0.0  L:00
seminar secretaries L:0.0 L:0.0 L:0.0 100" . 100  1:00
serninar staff M:0.089 L:0.0 L:0.0 L:0.04 L:0.059 L:0.02
seminar room L:0.0 1200 L:00 100 L:00 L:0.0
seminar course L:0.0 L:0.0 L:0.0 L:0.0 L:0.00 L:0.0
seminar student 0.0 = 0.0 1500 - 1200 E:00  L:0.0
seminar lecturer H:022 M:0.25 L:0.0 M:0.11 M:0.18 M:0.069
seminar subject L:0.0 L:0.0 L:0.0 L:0.0 L:00 L:0.0
seminar equipment L:0.0 L:0.0 L:0.0 L:0.0 L:0.0 L:0.0
seminar technician L:0.0 L:0.0 L:0.0 L:0.0 L:00  L:00
seminar students L:0.0 L:0.0 L:0.0 L:0.0 L:0.0 L:0.0
seminar book M:0.089 M:0.2 L:0.0 L:0.04 M:0.08 L:0.04
seminar conference H:03 L:0.0 L:0.0 H:0.15 H:0.21 M:0.059
seminar paper M:0.13 H:0.5 L:0.0 M:0.059 M:0.14 M:0.079
seminar exam M:0.11 L:0.0 L:0.0 M:0.05 M:0.08 L:0.02
seminar external examiner L:0.0 L:0.0 L:0.0 L:0.0. L0 L:00
seminar thesis M:0.13 H:0.5 L:0.0 M:0.059 M:0.14 M:0.079
seminar supervisor L:0.0 L:0.0 L:0.0 L:0.0 00 1200
seminar examiner L:0.0 L:0.0 L:0.0 L:0.0 L:0.0 L:0.0
seminar report L:0.0 L:0.0 L:0.0 L:0.0 L:0.0 L:0.0
seminar computer L:0.0 L:0.0 L:0.0 L:0.0 L:00 L0
seminar micro L:0.0 L:0.0 L:0.0 L:0.0 00 LU0
seminar mini L:0.0 L:0.0 L:0.0 L:0.0 L:0.0 L:0.0
seminar main frame L:0.0 L:0.0 L:0.0 L:0.0 L:0.0 L:0.0
seminar computer officer L:0.0 L:0.0 L:0.0 L:0.0 L:00° 1:00
seminar sponsor L:0.0 L:0.0 L:0.0 L:0.0 L:00 L:00
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seminar project M:0.079 H:0.5 L:0.0 L:0.04 M:0.11 M:0.069
seminar researcher L:0.0 L:0.0 L:0.0 L:0.0 L:006 L:0.0
seminar machines L:0.0 L:0.0 L:0.0 L:0.0 L:00 [L:0.0
seminar advertisement Mi02 H:1.0 1:00 M:0.1 H:0.24 H:0.14
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graduation advertisement M:0.14 L:0.0 L:0.0 M:0.069 M:0.1 L:0.03
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graduation accepted candidate L:0.0 L:0.0 L:0.0 L0:.00 = 1300 Li0.0
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graduation subjects L:0.0 L:0.0 M:0.2 M:0.1 L:0.04 H:0.14
graduation Lab. L:0.0 L:0.0 L:0.0 L:0.0 L:0.0 L:0.0
graduation demonstrator L:0.0 L:00 L:0.0 L:0.0 L:0.0 L:0.0
graduation degree L:0.0 L:0.0 M:0.25 H:0.13 . L:0.05 H:0.17
graduation speaker L:0.0 L:0.0 L:0.0 L:0.0 L:0.0 L:0.0

graduation seminar H:0.25 L:0.0 L:0.0 H:0.13  M:0.17 M:0.05

109



Appendix H

Wpa=1 Wpa=0 Wpa=0 Wpa=5 Wpa=.7 Wpa=2
Wpk=0 Wpk=1 Wpk=0 Wpk=0 Wpk=.1 Wpk=.1
Wpr=0 Wpr=0 Wpr=1 Wpr=5 Wpr=2 Wpr=7

Entity 1 Entity 2 SLF1 SLF2 SLF3 SLF4 SLFS5 SLF6
department head H:0.25 M:033 M:0.14 M:0.19 M:0.23 M:0.17
department secretaries M:0.2 M:025 M:0.14 M:0.17 M:0.19 M:0.16
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department course M:0.14 M:0.2  M:0.089 M:0.11 M:0.13 M:0.11
department student M:0.14 L:0.0 L:0.0 L:0.0 L:0.0 L:0.0
department lecturer M:0.17 M:0.17 L:0.0 L:0.0 L:00 L:0.0
department subject M:0.2 M:0.2 L:0.0 L:0.0 L:0.0 L:0.0
department equipment M:0.2 M:025 M:0.11 M:0.15 M:0.18 M:0.13
department technician M:0.2 M:0.25 L:0.0 L:0.0 L:0.0 L:0.0
department students L:00 L:0.0 L:0.0 L:0.0 L:0:0 T:00
department book L:0.0 L:0.0 L:0.0 L:0.0 L:0:0 | [:00
department conference M:0.13 M:0.33 L:0.0 L:0.0 L:0.0 L:0.0
department paper L:00 L:0.0 L:0.0 L:0.0 L:00 L:0.0
department exam L:00 L:0.0 L:0.0 L:0.0 L:00 L:0.0
department external examiner H:0.25 M:0.25 L:0.0 L:0.0 I:0.0 L:00
department thesis L:0.0 L:00 L:0.0 L:0.0 L:0.0 L:0.0
department supervisor H:0.25 M:025 1200 L:0.0 L:00 L:00
department examiner M:0,2 M:033 L:00 1:0.0 L:0.0 L:0.0
department report L:00 L:0.0 L:0.0 L:0.0 L:0.0 L:0.0
department computer M:0.2 M:025 L:00 L:0.0 L:0.0 L:0.0
department micro L:00 L:0.0 0.0  L:0.0 L:0.0 L:00
department mini L:0.0 L:0.0 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 L:0.0 L:0.0
department computer officer M:0.2 M:025 L:0.0 L:0.0 L:0.0 L:0.0
department sponsor H:0.25 M:0.33 L:0.0 L:0.0 L:0.0 L:0.0
department project L:00  L:00 L:0.0 L:0.0 1:00 L:0.0
department researcher M:0.2 M:025 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 L:0.0 L:0.0
department advertisement L:00 L:0.0 £:0.0 L:0.0 L:0.0 L:0.0
department person M:0.2 M:033 L:0.0 L:0.0 L:0.0 L:0.0
department form M:0.14 M:0.33 L:0.0 L:0.0 L:0.0 L:0.0
department accepted candidate L:00 L:0.0 L:0.0 L:0.0 L:0.0  L:0.0
department technical report L:0.0° L1:00 L:0.0 L:0.0 L:0.0 L:0.0
department research student H:033 M033 00 L00 100 L:00
department secretary H:025 M:033 L:00 L:00 L:00 L:0.0
department document L:0.0 L:0.0 L:0.0 L:0.0 L:0.0 L:0.0
department class room L:0.0 L:0.0 M:0.13 L:0.0 L:0.0 L:0.0
department subjects L:00 L:0.0 L:0.0 L:0.0 L:0.0 L:0.0
department Lab. L:00 L:0.0 L:0.0 L:0.0 L:00 L:0.0
department demonstrator H:0.25 M:0.33 L:0.0 L:0.0 L:0.0 L:0.0
department degree M:0.14 M:02 L:0.0 L:0.0 L:0.0 L:0.0
department speaker M:0.17 M:033 L:0.0 L:0.0 L:0.0 L:0.0
department seminar L:0.0 L:0.0 L:0.0 L:0.0 L:00 L:0.0
department graduation L:00 L:0.0 L:0.0 L:0.0 L:0.0 L:0.0
head department H:0.25 M:033 M:0.14 M:0.19 M:0.23 M:0.17
head secretaries H:0.25 H:0.5 L:0.0 L:0.0 L:0.0 L:0.0
head staff M:0.17 H:0.5 L:0.0 L:0.0 L:0.0 L:0.0
head room L:00 L:0.0 L:0.0  L:00 E:0.0° ' L:0.0
head course M:0.17 M:033 L:0.0 L:0.0 L:0.0 L:0.0
head student M:0.17 L:0.0 L:0.0 L:0.0 1:00 L:0.0
head lecturer M:0.2 M:025 L:0.0 L:0.0 L:00 L:0.0
head subject H:025 M:033 LE00 LO0 L0060 0.0
head equipment L:0.0 L:0.0 L:0.0 L:0.0 L:0.0 L:0.0
head technician 025 “H:0.5 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 L:0.0 L:00
head book L:0.0 L:0.0 L:0.0 L:0.0 L:0.0 L:0.0
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staff exam L:0.0 L:0.0 L:0.0 L:0.0 L:0.0 1:0.0
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staff report L:0.0 L:0.0 M:0.17 L:0.0 L:0.0 L:0.0
staff computer M:0.14 M:0.33 L:0.0 L:0.0 L:00 L:0.0
staff micro L:0.0 L:0.0 L:0.0 L:0.0 L:0.0 L:0.0
staff mini L:0.0 L:0.0 .00 L0 L:00 L:0.0
staff main-frame L:0.0  L:00 L:0.0 L:0.0 L:0.0 L:0.0
staff computer officer M:0.14 M:0.33 L:0.0 L:0.0 L:00 L:0.0
staff sponsor M:0.17 H:0.5 L:0.0 L:0.0 L:0.0 L:0.0
staff project H:0.22 L:0.0 L:0.0 L:0.0 ELU.00 S0
staff researcher H:0.33 M:0.33 L:0.0 L:0.0 £:00  L:0.0
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staff person M:0.14 H:0.5 L:0.0 L:0.0 L:0.0 L:0.0
staff form M:0.11 H:0.5 L:0.0 L:0.0 L:00 L:0.0
staff accepted candidate L:0.0 L:0.0 L:0.0 L:0.0 L:0.0 L:0.0
staff technical report M:0.1 L:0.0 M:0.17 M:0.13 L:0.0 L:0.0
staff research student M:0.2 H:0.5 M:0.17 M:0.18 M:0.21 M:0.2
staff secretary M:0.17 H:0.5 L:0.0 L:0.0 L:0.0 L:0.0
staff document M:0.17 L:0.0 L:0.0 L:0.0 L:0.0 L:0.0
staff class room L:0.0 L:0.0 L:0.0 L:0.0 L:00 L:0.0
staff subjects M:0.2 L:0.0 L:0.0 L:0.0 L:0.0 L:0.0
staff Lab. L:0.0 L:0.0 L:0.0 L:0.0 L:0.0 L:0.0
staff demonstrator M:0.17 H:0.5 L:0.0 L:0.0 1:0:0 .« 100
staff degree H:043 M:025 L:0.0 L:0.0 L:0.0 L:0.0
staff speaker H:0.29 H:05 L:0.0 L:0.0 L:0.0 L:0.0
staff seminar M:0.089 L:0.0 L:0.0 L:0.0 L:0.0 L:0.0
staff graduation L:0.0 L:0.0 M:0.14 L:0.0 L:0.0 L:0.0
room department L:0.0 L:0.0 L:0.0 L:0.0 L:0.0 L:0.0
room head L:0.0 L:0.0 L:0.0 L:0.0 L:0.0 L:0.0
room secretaries L:0.0 L:0.0 L:0.0 L:0.0 L:0.0 L:0.0
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room staff L:0.0 L:0.0 M:0.14 L:0.0 L:0.0 L:0.0
room course L:0.0 L:0.0 L:0.0 L:0.0 L:0.0 L:0.0
room ‘student L:0.0 L:0.0 L:0.0 L:0.0 L:0.0 L:0.0
room lecturer L:0.0 L:0.0 L:0.0 L:0.0 L:0.0 L:0.0
room subject L:0.0 L:0.0 L:0.0 L:0.0 L:0.0 L:0.0
room equipment L:0.0 L:0.0 L:0.0 L:0.0 L:0.0 L:0.0
room technician L:0.0 L:0.0 L:0.0 L:0.0 L:0.0 L:0.0
room students L:0.0 L:0.0 L:0.0 L:0.0 L:0.0 L:0.0
room book L:0.0 L:0.0 L:0.0 L:0.0 L:0.0 L:0.0
room conference L:0.0 L:0.0 L:0.0 L:0.0 L:0.0 L:0.0
room paper L:0.0 L:0.0 L:0.0 L:0.0 L:0.0 L:0.0
room exam L:0.0 L:0.0 L:0.0 15200 L:0.0 L:0.0
room external examiner L:0.0 L:0.0 L:0.0 L:0.0 L:0.0 L:0.0
room thesis L:0.0 L:0.0 L:0.0 L:0.0 L:0.0 T5:0.0
room supervisor L:0.0 L:0.0 L:0.0 L:0.0 L:0.0 L:0.0
room examiner L:0.0 L:0.0 L:0.0 L:0.0 L:0.0 L:0.0
room report L:0.0 L:0.0 L:0.0 L:0.0 L:0.0 L:0.0
room computer L:0.0 L:0.0 M:0.2 L:0.0 L:0.0 L:0.0
room micro L:0.0 L:0.0 L:0.0 L:0.0 L:0.0 L:0.0
room mini L:0.0 L:0.0 L:0.0 L:0.0 L:0.0 L:0.0
room main frame L:0.0 L:0.0 L:0.0 L:0.0 L:0.0 L:0.0
room computer officer L:0.0 L:0.0 L:0.0 L:0.0 L:0.0 L:0.0
room sponsor L:0.0 L:0.0 L:0.0 L:0.0 L:0.0 L:0.0
room project L:00 L:0.0 L:0.0 L:00 L:0.0 L:0.0
room researcher L:0.0 L:0.0 L:0.0 L:0.0 L:0.0 L:0.0
room machines L:0.0 L:0.0 L:0.0 L:0.0 L:0.0 L:0.0
room advertisement L:0.0 L:0.0 L:0.0 L:0.0 L:0.0 L:0.0
room person 100 * L:0.0 L:0.0 L:0.0 L:0.0 L:0.0
room form L:0.0 L:0.0 L:0.0 L:0.0 L:0.0 L:0.0
room accepted candidate L:0.0 L:0.0 L:0.0 L:0.0 L:0.0 L:0.0
room technical report L:0.0 L:0.0 L:0.0 L:0.0 L:0.0 L:0.0
room research student L:0.0 L:0.0 L:0.0 L:0.0 L:0.0 L:0.0
room secretary L:00 L00 L:00 L0 L:00 L:00
room " document L:0.0 L:0.0 L:0.0 L:0.0 L:0.0 L:0.0
room class room H:0.25 M:0.33 L:0.0 L:0.0 L:0.0 L:0.0
room subjects L:0.0 L:0.0 L:0,0  1:0.0 L:0.0 L:0.0
room Lab. L:0.0 L:0.0 L:0.0 L:0.0 L:0.0 L:0.0
room demonstrator L:0.0 L:0.0 L:0.0 L:0.0 L:0.0 L:0.0
room degree L:0.0 L:0.0 L:0.0 L:0.0 L:0.0 L:0.0
room speaker L:0.0 L:0.0 L:0.0 L:0.0 L:0.0 L:0.0
room seminar L:0.0 L:0.0 L:0.0 L:0.0 L:0.0 L:0.0
room graduation L:0.0 L:0.0 L:0.0 L:0.0 L:0.0 L:0.0
course department M:0.14 M:0.2  M:0.089 M:0.11 M:0.13 M:0.11
course ' head M:0.17 M:0.33 L:0.0 L:0.0 L:0.0 L:0.0
course secretaries M:0.14 M:0.25 L:0.0 L:0.0 L:0.0 L:0.0
course staff M:0.11 M:0.25 L:0.0 L:0.0 L:0.0 L:0.0
course room L:0.0 L:0.0 L:0.0 L:0.0 L:0.0 L:0.0
course student H:0.25 L:0.0 M:0.14 M:0.19 L:0.0 L:0.0
course lecturer H:0.29 M:0.4 L:0.0 L:0.0 L:0.0 L:0.0
course subject H:0.33 H:0.5 M:0.17 H:0.24 H: 0.3 M:0.22
course equipment L:0.0 L:0.0 L:0.0 L:0.0 L:0.0 L:0.0
course technician M:0.14 M:0.25 L:0.0 L:0.0 L:0.0 L:0.0
course students M:0.13 M:0.17 L:0.0 L:0.0 L:0.0 L:0.0
course book L:0.0 L:0.0 L:0.0 L:0.0 L:0.0 L:0.0
course conference M:0.1 M:0.33 L:0.0 L:0.0 L:0.0 L:0.0
course paper L:0.0 L:0.0 L:0.0 L:0.0 L:0.0 L:0.0
course exam M:0.14 M:025 L:0.0 L:0.0 L:0.0 L:0.0
course external examiner M:0.17 M:0.25 L:0.0 L:0.0 L:0.0 L:0.0
course thesis L:0.0 L:0.0 L:0.0 L:0.0 L:0.0 L:0.0
course supervisor M:0.17 M:0.25 L:0.0 L:0.0 L:0.0 L:0.0
course examiner H:0.33 M:033 L:0.0 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 L:0.0
course computer H:0.33 H:0.669 M:0.13 H:0.21 H: 029 M:0.18
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subject computer M:0.2 M:025 L:0.0 L:0.0 L:0.0 L:0.0
subject micro L:0.0 L:0.0 L:0.0 L:0.0 L:0.0 L:0.0
subject mini L:0.0 L:0.0 L:0.0 L:0.0 L:0.0 L:0.0
subject main frame L:0.0 L:0.0 L:0.0 L:0.0 L:0.0 L:0.0
subject computer officer M:0.2 M:0.25 L:0.0 L:0.0 L:0.0 L:0.0
subject sponsor H:025 M:033 1:00 = I1:00 L:0.0 0.0
subject project M:0.13 M:0.25 L:0.0 L:0.0 L:0.0 L:0.0
subject researcher M:0.2 M:0.25 L:0.0 L:0.0 L:0.0 L:0.0
subject machines L:0.0 L:0.0 L:0.0 L:0.0 L:0.0 L:0.0
subject advertisement L:00 L:0.0 L:0.0 L:0.0 L:0.0 L[:00
subject person M:0.2 M:0.33 L:0.0 L:0.0 L:0.0 L:0.0
subject form M:0.14 L:0.0 L:0.0 L:0.0 L:0.0 L:0.0
subject accepted candidate 1:00 L:00 L:0.0 L:0.0 L:0.00  'L:0.0
subject technical report L:0.0 L:0.0 L:0.0 L:0.0 L:0.0 L:0.0
subject research student H:0.33 M:033 L:0.0 L:0.0 L:0.0 L:0.0
subject secretary H:0.25 M:033 L:00 L:0.0 L:00 L:0.0
subject document L:0.0 L:0.0 L:0.0 L:0.0 L:0.0 L:0.0
subject class room * L:0.0 L:0.0 L:0.0 L:0.0 L:0.0 L:0.0
subject subjects L:0.0 L:0.0 M:0.2 L:0.0 L:00° L:0.0
subject Lab. L:0.0 L:0.0 H:0.33 L:0.0 L:0.0° L:0.0
subject demonstrator H:0.25 M:0.33 L:00 L:0.0 L:0.0 L:0.0
subject degree M:0.14 M:0.2 L:0.0 L:0.0 L:0.0 L:0.0
subject . speaker M:0.17 M:0.33 L:0.0 L:0.0 L:0.0 L:0.0
subject seminar L:0.0 L:0.0 L:0.0 L:0.0 L:0.0 L:0.0
subject graduation L:0.0  L:0.0 L:0.0 L:0.0 L0 " L:0.0
equipment department M:0.2 M:025 M:0.11 M:0.15 M:0.18 M:0.13
equipment head £:00° + L:0.0 L:0.0 L:0.0 L:0.0 L:0.0
equipment secretaries L:0.0 L:0.0 L:0.0 L:0.0 L:0.0 L:0.0
equipment staff M:0.14 M:033 L:0.0 L:0.0 L:0.0 L:0.0
equipment room L:00 L:0.0 L:0.0 L:0.0 L:0.0 L:0.0
equipment course L:00 L:0.0 12000 1:0.0 1:0.0. * L:00
equipment ‘student L:00 L:0.0 M:0.079 L:0.0 L:0.0 L:0.0
equipment lecturer L:00  L:0.0 L:0.0 L:0.0 L:0.0 L:0.0
equipment subject L:00  L:0.0 L:0.0 L:0.0 L0l 00
equipment technician M:0.2 M:033 H:033 H:026 M:0.23 H:0.3
equipment students M:0.17 M:02 L:0.0 L:0.0 L:0.0 L:0.0
equipment book L:D0s L E00 L:0.0 L:00 L:00° ED0
equipment conference 100  L:00 L:0.0 L:0.0 L:0.0 L:0.0
equipment paper L:0.0 L:00 1:0.00 L:0.0 L:0.0 L:0.0
equipment exam L:0.0 L:0.0 L:0.0 L:0.0 L:0.0 L:0.0
equipment external examiner L:i0.0 L:00 L:0.0  L:0.0 L:0.0 L:0.0
equipment thesis L:0.0 L:0.0 L:0.0 L:0.0 L:0.0 'L:0.0
equipment supervisor H:0.25 M:0.33 L:0.0 L:0.0 100" 1L:00
equipment examiner L:0.0 L:0.0 L:0.0 L:0.0 L:0.0 ' 1:0.0
equipment report L:0.0 L:0.0 L:0.0 L:0.0 L:0.0 L:00
equipment computer L:00 L:00 L:0.0 L:0.0 L:0.0 L:0.0
equipment micro M:0.2 L:0.0 L:0.0 L:0.0 L:00 100
equipment mini M:0.2 L:0.0 L:00  LE:0.0 L:0.0 L:0.0
equipment main frame H:0.25 L:0.0 L:0.0 L:0.0 L:0.0 L:0.0
equipment computer officer L:0.0 L:0.0 L:0.0 L:0.0 L:0.0 L:0.0
equipment sponsor L:0.0 L:0.0 L:0.0 L:0.0 L:0.0 L:0.0
equipment project L:0.0 L:0.0 L0 L0090 L:0.0 L:0.0
equipment researcher ; L:0.0 L:0.0 L:0.0 L:0.0 L:0.0 L:0.0
equipment machines M:0.17 L:0.0 L:0.0 L:0.0 L:0.0 L:0.0
equipment advertisement L:0.0 L:0.0 L:0.0 L:0.0 L:0.0 L:0.0
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equipment person L:0.0 L:0.0 L:0.0 L:0.0 L:0.0 L:0.0
equipment form M:0.14 H:0.5 L:0.0 L:0.0 L:0.0 L:0.0
equipment accepted candidate L:0.0 L:0.0 L:0.0 L:0.0 L:0.0 L:0.0
equipment technical report L:0.0 L:0.0 0.0 L0.0 L:00 L:00
equipment research student L:0.0 L:0.0 L:0.0 L:0.0 L:0.0 L:0.0
equipment secretary L:0.0 L:0.0 L:0.0 L:0.0 L:00 @ L:00
equipment document L:0.0 L:0.0 L:0.0 L:0.0 L:0.0 L:0.0
equipment class room L:0.0 L:0.0 L:0.0 L:0.0 L:0.0 L:0.0
equipment subjects L:00 L:0.0 1200 - 100 B0 LoD
equipment Lab. L:0.0 L:0.0 L:0.0  1:0.0 L:0.0 L:0.0
equipment demonstrator L:00 L:0.0 L:0.0 L:0.0 L:0.0 L:0.0
equipment degree L:0.0 L:0.0 L0 0.0 L:00 L:00
equipment speaker L:00 L:0.0 L:0.0 L:0.0 L:0.0 L:0.0
equipment seminar L:0.0 L:0.0 L:0.0 L:0.0 L:0.0 L:0.0
equipment graduation L:0.0 L:0.0 L:0.0 L:0.0 L:0.0 L:0.0
technician department M:0.2 M:0.25 L:0.0 L:0.0 L:0.0 L:0.0
technician head H:0.25 H:0.5 L:0.0 L:0.0 L:0.0 L:0.0
technician secretaries M:0.2 M:0.33 L:0.0 L:0.0 L:0.0 L:00
technician staff M:0.14 M:0.33 L:0.0 L:0.0 L:0.0 L:0.0
technician room L:0.0 L:0.0 L:0.0 L:0.0 L:0.0 L:0.0
technician course M:0.14 M:0.25 L:0.0 L:0.0 L:0.0 L:0.0
technician student M:0.14 L:0.0 L:0.0 L:0.0 L:0.0 L:0.0
technician lecturer M7 M:0.20 . 1:0:0 L:0.0 L:0.0 L:0.0.
technician subject M:0.2 M:0.25 L:0.0 L:0.0 L:0.0 L:0.0
technician equipment M:0.2 M:0.33 H:033 H:026 M:0.23 H:0.3
technician students M:0.17 M:0.2 L:0.0 L:0.0 L:0.0 L:0.0
technician book L:0.0 L:0.0 L:0.0 L:0.0 L0000  L:090
technician conference M:0.13 H:0.5 L:0.0 L:0.0 L:0.0 L:0.0
technician paper L:0.0 L:0.0 L:0.0 30,0/ k00 L:00
technician exam L:0.0 L:0.0 L:0.0 L:0.0 L:0.0 L:0.0
technician external examiner H:0.25 M:0.33 L:0.0 L:0.0 L:00 LED0
technician thesis L:0.0 L:0.0 L:0.0 L:0.0 L:0.0 * L:00
technician supervisor H:0.669 H:1.0  L:0.0 L:0.0 L:0.0  L:0.0
technician examiner M:0.2 H:0.5 L:00 L:0.0 L:0.0 L:0.0
technician report L:0.0 L:0.0 L:00 L:0.0 L:0.0 L:0.0
technician computer M:02 M:0.33 L:0.0 L:0.0 L:0.0 L:0.0
technician micro L:0.0 L:0.0 L:0.0 L:0.0 L:0.0 L:0.0
technician mini L:0.0 L:0.0 L:0.0 L:0.0 L:0.0 L:0.0
technician main frame L:0.0 L:0.0 L:0.0 L:0.0 L:0.0 L:0.0
technician computer officer H:0.5 M:0.33 L:0.0 L:0.0 L:0.0 L:0.0
technician sponsor H:0.25 H:0.5 L:0.0 L:0.0 L:0.0 L:0.0
technician project L:0.0 L:0.0 L:0.0 L:0.0 L:0.0 L:0.0
technician researcher M:0.2 M:033 L:0.0 L:0.0 L:0.0 L:0.0
technician machines L:0.0 L:0.0 L:0.0 L:0.0 L:0.0 L:0.0
technician advertisement L:0.0 L:0.0 L:0.0 L:0.0 L:0.0 © L:0.0
technician person M:0.2 H:0.5 L:0.0 L:0.0 L:0.0 L:0.0
technician form L:0.0 L:0.0 L:0.0 L:0.0 L:0.0 L:0.0
technician accepted candidate L:0.0 L:0.0 L:0.0 L:0.0 L:0.0 L:0.0
technician technical report L:0.0 L:0.0 L:0.0 L:0.0 L:0.0 L:0.0
technician research student H:0.33 H:0.5 L:0.0 L:0.0 L:0.0 L:0.0
technician secretary H:0.25 H:0.5 L:0.0 L:0.0 L:0.0 L:0.0
technician document L:0.0 L:0.0 L:0.0 L:0.0 L:0.0 L:0.0
technician class room L:0.0 L:0.0 L:0.0 L:0.0 L:0.0 L:0.0
technician subjects L:0.0 L:0.0 L:0.0 L:0.0 L:0.0 L:0.0
technician Lab. L:0.0 L:0.0 E:0.0 5 0.0 L:0.0 . L:0.0
technician demonstrator : H:0.25 H:0.5 L:0.0 L:0.0 L:0.0 L:0.0
technician degree M:0.14 M:0.25 L:0.0 L:0.0 0.0 0.0
technician speaker M:0.17 H:0.5 L:0.0 L:0.0 100 " L:00
technician seminar L:0.0 L:0.0 L:0.0 L:0.0 L:0.0  L:0.0
technician graduation L:0.0 L:0.0 L:0.0 L:0.0 L:0.0 L:0.0
students department L:0.0 L:0.0 L:0.0 L:0.0 L:0.0 L:0.0
students head L:0.0 L:0.0 L:0.0 L:0.0 L:0.0 L:0.0
students secretaries L:0.0 L:0.0 L:0.0 L:0.0 L:0.0 L:0.0
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students staff L:0.0 L:0.0 L:0.0 L:0.0 L:0.0 L:0.0
students room L:0.0 L:0.0 L:0.0 L:0.0 L:0.0 L:0.0
students course M:0.13 M:0.17 L:0.0 L:0.0 L:0.0 L:0.0
students student M:0.13 L:0.0 L:0.0 L:0.0 L:0.0 L:0.0
students lecturer L:0.0 L:0.0 L:0.0 L:0.0 L:0.0 L:0.0
students subject M:0.17 M:0.17 L:0.0 L:0.0 L:00  I:00
students equipment M:0.17 M:02 L:0.0 L:0.0 L:0.0° "L:0.0
students technician M:0.17 M:0.2 L:0.0 L:0.0 L:0.0 L:0.0
students book M:0.13 L:0.13 H:0.5 H:0.25 M:0.17 H:0.33
students conference L:0.0 L:0.0 L:0.0 L:0.0 L:0.0 L:0.0
students paper L:0.0 L:0.0 L:0.0 L:0.0 L:0.0 L:0.0
students exam M:0.17 M:0.2 L:0.0 L:0.0 L:0.0 L:0.0
students external examiner L:0.0 L:0.0 L:0.0 L:0.0 L:0.0 L:0.0
students thesis L:0.0 L:0.0 L:0.0 L:0.0 L:0.0 L:0.0
students supervisor M:0.2 M:02 L:0.0 L:0.0 L:0.0 L:0.0
students examiner L:0.0 L:0.0 L:0.0 L:0.0 L:0.0 L:0.0
students report L:0.0 L:0.0 L:0.0 L:0.0 L:0.0 L:0.0
students computer L:0.0 L:0.0 L:0.0 L:0.0 00 1400
students micro L:0.0 L:0.0 L:0.0 L:0.0 L:0.0 L:0.0
students mini L:0.0 L:0.0 L:0.0 L:0.0 L:0.0 L:0.0
students main frame L:0.0 L:0.0 L:0.0 L:0.0 L:0.0 L:0.0
students computer officer L:0.0 L:0.0 L:0.0 L:0.0 L:00 L:0.0
students sponsor L:0.0 L:0.0 L:0.0 L:0.0 L:0.0 L:0.0
students project M:0.11 M:0.2 L:0.0 L:0.0 L:0.0 L:0.0
students researcher L:0.0 L:0.0 L:0.0 L:0.0 L:0.0 L:0.0
students machines L:0.0 L:0.0 L:0.0 L:0.0 L:0.0 L:0.0
students advertisement L:0.0 L:0.0 L:0.0 L:0.0 L:0.0 L:0.0
students person L:0.0 L:0.0 L:0.0 L:0.0 L:0.0 L:0.0
students form M:0.13 L:0.0 L:0.0 L:0.0 L:0.0 L:0.0
students accepted candidate L:0.0 L:0.0 L:0.0 L:0.0 L:0.0 L:0.0
students technical report L:0.0 L:0.0 L:0.0 L:0.0 L:0.0 L:0.0
students research student L:0.0 L:0.0 L:0.0 L:0.0 L:0.0 L:0.0
students secretary L:0.0 L:0.0 L:0.0 L:0.0 L:0.0 L:0.0
students document L:0.0 L:0.0 L:0.0 L:0.0 L:0.0 L:0.0
students class room L:0.0 L:0.0 L:0.0 L:0.0 L:0.0 L:0.0
students subjects L:0.0 L:0.0 L:0.0 L:0.0 L:0.0 L:0.0
students Lab. L:0.0 L:0.0 L:0.0 L:0.0 L:0.0 L:0.0
students demonstrator L:0.0 L:0.0 L:0.0 L:0.0 L:0.0 L:0.0
students - degree L:0.0 L:0.0 L:0.0 L:0.0 L:0.0 L:0.0
students speaker L:0.0 L:0.0 L:0.0 L:0.0 L:0.0 L:0.0
students seminar L:0.0 L:0.0 L:0.0 L:0.0 L:0.0 L:0.0
students graduation L:0.0 L:0.0 L:0.0 L:0.0 L:0.0 L:0.0
book department L:0.0 L:0.0 L:0.0 L:0.0 L1:0.0 L:0.0
book head L:0.0 L:0.0 L:0.0 L:0.0 L:0.0 L:0.0
book secretaries L:0.0 L:0.0 L:0.0 L:0.0 L:0.0 L:0.0
book staff M:0.11 L:0.0 L:0.0 L:0.0 L:0.0 L:0.0
book room L:0.0 L:0.0 L:0.0 L:0.0 L:0.0 L:0.0
book course L:0.0 L:0.0 L:0.0 L:0.0 L:0.0 L:0.0
book student L:0.0 L:0.0 L:0.0 L:0.0 L:0.0 L:0.0
book lecturer M:0.13 L:0.13 M:0.11 M:0.12 M:0.13 M:0.12
book subject M:0.14 L:0.0 L:0.0 L:0.0 L:0.0 L:0.0
book equipment L:0.0 L:0.0 L:0.0 L:0.0 L:0.0 L:0.0
book technician L:0.0 L:0.0 L:0.0 L:0.0 L:0.0 L:0.0
book students M:0.13 L:0.13 H:0.5 H:0.25 M:0.17 H:0.33
book conference L:0.0 L:0.0 L:0.0 L:0.0 L:0.0 L:0.0
book paper H:04 M:0.4 L:0.0 L:0.0 L:0.0 L:0.0
book exam L:0.0 L:0.0 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 L:0.0 L:0.0
book thesis M:0.17 M:0.17 L:0.0 L:0.0 L:0.0 L:0.0
book supervisor L:0.0 L:0.0 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 L:0.0 L:0.0
book report L:0.0 L:0.0 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 L:0.0 L:0.0
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book micro L:0.0 L:0.0 L:0.0 L:0.0 L:0.0 L:0.0
book mini L:0.0 L:0.0 L:0.0 L:0.0 L:0.0 L:0.0
book main frame L:0.0 L:0.0 L:0.0 L:0.0 L:0.0 L:0.0
book computer officer L:0.0 L:0.0 L:0.0 L:0.0 L:0.0 L:0.0
book . sponsor L:0.0 L:0.0 L:0.0 L:0.0 L:0.0 L:0.0
book project M:0.1 M:0.17 L:0.0 L:0.0 L:0.0 L:0.0
book researcher L:0.0 L:0.0 L:0.0 L:0.0 L:0.0 L:0.0
book machines L:0.0 L:0.0 L:0.0 L:0.0 L:0.0 L:0.0
book advertisement M:0.11 M:0.2 L:0.0 L:0.0 L:0.0 L:0.0
book person L:0.0 L:0.0 1::0,00 -E:0.0 L:0.0 L:0.0
book form L:0.0 L:0.0 L:0.0 L:0.0 L:0.0 L:0.0
book accepted candidate L:0.0 L:0.0 L:0.0 L:0.0 L:0.0 L:0.0
book technical report H:0.22 M:0.33 L:0.0 L:0.0 L:0.0 L:0.0
book research student L:0.0 L:0.0 L:0.0 L:0.0 L:0.0 L:0.0
book secretary L:0.0 L:0.0 L:0.0 L:0.0 L:0.0 L:0.0
book document L:0.0 L:0.0 L:0.0 L:0.0 L:0.0 L:0.0
book class room L:0.0 L:0.0 L:0.0 L:0.0 L:0.0 L:0.0
book subjects M:0.2 M:0.2 L:0.0 L:0.0 L:0.0 L:0.0
book Lab. L:0.0 L:0.0 L:0.0 L:0.0 L:0.0 L:0.0
book demonstrator L:0.0 L:0.0 L:0.0 L:0.0 L:0.0 L:0.0
book degree M:0.11 M:0.14 L:0.0 L:0.0 L:0.0 L:0.0
book speaker L:0.0 L:0.0 L:0.0 L:0.0 L:0.0 L:0.0
book seminar M:0.089 M:0.2 L:0.0 L:0.0 L:0.0 L:0.0
book graduation L:0.0 L:0.0 L:0.0 L:0.0 L:0.0 L:0.0
conference department M:0.13 M:033 L:0.0 L:0.0 L:0.0  L:0.0
conference head M:0.14 H:1.0 L:0.0 L:0.0 L:0.0 L:0.0
conference secretaries M:0.13 H:0.5 L:0.0 L:0.0 L:0.0 L:0.0
conference staff M:0.1 H:0.5 M:0.14 M:0.12 M:0.13 M:0.15
conference room L:0.0 L:0.0 L:0.0 L:0.0 L:0.0 L:0.0
conference course : M:0.1 M:033 L:0.0 L:0.0 L:0.0 L:0.0
conference student M:0.1 L:0.0 M:0.079 M:0.089 L:0.0 . L:0.0
conference " lecturer H:025 M:025 L:0.0 L:0.0 L:0.0 L:0.0
conference subject M:0.13 M:0.33 L:0.0 L:0.0 L:0.0 L:0.0
conference equipment L:00 L:00 L:0.0 L:0.0 L:0.0 L:0.0
conference technician M:0:13 H:0S5. L:00 L:0.0 L:0.0 L:0.0
conference students L:0.0 L:0.0 L:0.0 L:0.0 L:0.0 L:0.0
conference book L:0.0 L:0.0 L:0.0 L:0.0 L:0.0 L:0.0
conference paper L:0.0 L:0.0 H:0.33 L:0.0 L:0.0 L:0.0
conference exam M:0.13 L:0.0 L:0.0 L:0.0 L:0.0 L:0.0
conference external examiner M:0.14 H:0.5 L:0.0 L:0.0 L:0.0 L:0.0
conference thesis L:0.0 L:0.0 L:0.0 L:0.0 L:0.0 L:0.0
conference supervisor M:0.14 H:0.5 L:0.0 L:0.0 L:0.0 L:0.0
conference examiner M:0.13 H:1.0 L:0.0 L:0.0 L:0.0 L:0.0
conference report L:0.0 L:0.0 L:0.0 L:0.0 L:0.0 L:0.0
conference computer M:0.13 H:0.5 L:0.0 L:0.0 L:0.0 L:0.0
conference micro L:0.0 L:0.0 L:0.0 L:0.0 L:0.0 L:0.0
conference mini . L:0.0 L:0.0 L:0.0 L:0.0 L:0.0 L:0.0
conference main frame L:0.0 L:0.0 L:0.0 L:0.0 L:0.0 L:0.0
conference computer officer M:0.13 H:0.5 L:0.0 L:0.0 L:0.0 L:0.0
conference sponsor M:0.14 H:1.0 L:0.0 L:0.0 L:0.0 L:0.0
conference project L:0.0 L:0.0 L:0.0 L:0.0 L:0.0 L:0.0
conference researcher M:0.13 H:0.5 L:0.0 L:0.0 L:0.0 L:0.0
conference machines L:0.0 L:0.0 L:0.0 L:0.0 L:0.0 L:0.0
conference advertisement M:0.1 L:0.0 L:0.0 L:0.0 L:0.0 L:0.0
conference person M:0.13 H:1.0 L:0.0 L:0.0 L:0.0 L:0.0
conference form M:0.1 L:0.0 E0.0 & 00 L:0.0 L:0.0
conference accepted candidate L:0.0 L:0.0 L:0.0 L:0.0 L:0.0 L:0.0
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supervisor room L:0.0 L:0.0 L:0.0 L:0.0 L:0.0 L:0.0
supervisor course M:0.17 M:0.25 L:0.0 L:0.0 L:0.0  L:0.0
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supervisor technician H0669 H:10 L:00 L:00 L:00 L:00
supervisor students M:0.2 M: 02 L:0.0 L:0.0 E0.0°0 L:0.0
supervisor book L:0.0 L:0.0 L:0.0 L:0.0 L:0.0 L:0.0
supervisor conference M:0.14 H:0.5 L:0.0 L:0.0 L:0.0 L:0.0
supervisor paper L:00 L:0.0 L0 100 L:0.0 .L:0.0
supervisor exam L:0.0 L:0.0 L:0.0 L:0.0 L:0.0 L:0.0
supervisor external examiner H:0.33 M:0.33 L:0.0 L:0.0 L£:0.0 " E:0.0
supervisor thesis- L:0.0 L:0.0 L:0.0 L:0.0 L:0.0 L:0.0
supervisor examiner ; H:0.25 H:0.5 L:0.0 L:0.0 L:0.0 L:0.0
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supervisor computer H:0.25 M:0.33 L:0.0 L:0.0 L:0.0 L:0.0
supervisor micro L:0.0 L:0.0 L:0.0 L:0.0 L:0.0 L:0.0
supervisor mini L:0.0 L:0.0 L:0.0 1:0.0 L:00 L:00
supervisor main frame L:0.0 L:0.0 L:0.0 L:0.0 L:0.0 L:0.0
supervisor computer officer H:0.25 M:0.33 L:0.0 L:0.0 L:0.0 L:0.0
supervisor sponsor H:0.33 H:0.5 L:0.0 L:0.0 L:0.0 L:0.0
supervisor project L:00 L:0.0 L:0.0 L:0.0 L:0.0 L:00
supervisor researcher H:0.25 M:0.33 L:0.0 L:0.0 £:0.0  L:00
supervisor machines L:0.0 L:0.0 L:0.0 L:0.0 L:0.0 L:0.0
supervisor advertisement L:0.0 L:0.0 L:0.0 L:0.0 L:0.0 L:0.0
supervisor person H:025S H:05 1:00 100 @ 1:00 . L00
supervisor form L:0.0 L:0.0 L:0.0 L:0.0 L:0.0 L:0.0
supervisor accepted candidate L:0.0 L:0.0 L:0.0 L:0.0 L:00 L:0.0
supervisor technical report L:0.0 L:0.0 L:0.0 L:0.0 L:0.0 L:0.0
supervisor research student H:0.5 H:0.5 L:0.0 L:0.0 L:0.0 L:0.0
supervisor secretary H:0.33 H:0.5 L:0.0 L:0.0 L:0.0 L:0.0
supervisor document 1:0.00 L:0.0 000 00 L:00 L:0.0
supervisor class room L:0.0¢  L:0.0 L:0.0 L:0.0 100 1:00
supervisor subjects L:0.0 L:0.0 L:0.0 L:0.0 L:0.0 L:0.0
supervisor Lab. L:0.0 L:0.0 L:0.0 L:0.0 L:0.0 L:0.0
supervisor demonstrator H:0.33 H:0.5 L:0.0 L:0.0 L:0.0 L:0.0
supervisor degree M:0.17 M:0.25 L:0.0 L:0.0 L:0.0 L:0.0
supervisor speaker M:0.2 H:0.5 L:0.0 L:0.0 L:00 L:00
Supervisor . seminar 00 1:00 L:0.0 L:0.0 L:0.0 L:0.0
supervisor graduation L:0.0 L:0.0 L:0.0 L:0.0 L:0.0 L:0.0
examiner department M:0.2 M:0.33 L:0.0 L:0.0 L:0.0 L:0.0
examiner head H:0.25 H:1.0 L:0.0 L:0.0 L:0.0 L:0.0
examiner secretaries M:0.2 H:0.5 L:0.0 L:0.0 L:0.0 L:0.0
examiner staff M:0.14 H:0.5 M:0.14 M:0.14. M:0.16 M:0.16
examiner To0m L:0.0 L:0.0 L:0.0 L:0.0 L:0.0 L:0.0
examiner course H:033 M:0.33 L:0.0 L:0.0 L:0.0 L:0.0
examiner student M:0.14 L:0.0 M:0.079 M:0.11 L:0.0 L:0.0
examiner lecturer H:04  M:0.25 L:0.0 L:0.0 L:0.0 L:0.0
examiner subject M:0.2 M:0.33 L:0.0 L:0.0 L:0.0 L:0.0
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examiner book L:0.0 L:0.0 L:0.0 L:0.0 L:0.0 L:0.0
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examiner paper L:0.0 L:0.0 L:0.0 L:0.0 L:00 L0
examiner exam L:0.0 L:0.0 L:0.0 L:0.0 L:0.0 L:0.0
examiner external examiner H:0.25 H:0.5 L:0.0 L:0.0 L:0.0 L:0.0
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report Lab. L:0.0 L:0.0 L:0.0 L:0.0 L:0.0 L:0.0
report demonstrator L:0.0 L:0.0 L:0.0 L:0.0 L:0.0 L:0.0
report degree L:0.0 L:0.0 L:0.0 L:0.0 L:0.0 L:0.0
report speaker L:0.0 L:0.0 L:0.0 L:0.0 L:0.0 L:0.0
report seminar L:0.0 L:0.0 L:0.0 L:0.0 L:0.0 L:0.0
report graduation L:0.0  L0.0 L:0.0 L:0.0 L:0.0 L:0.0
computer department M:0.2 M:025 L:0.0 L:0.0 L:0.0 L:0.0
computer head H:0.25 H:0.5 L:0.0 L:0.0 L:0/0 . L:0.0
computer secretaries M:0.2 M:033 L:0.0 L:0.0 L:0.0 L:0.0
computer staff M:0.14 M:0.33 L:0.0 L:0.0 L:0.0 L:0.0
computer room L:0.0 L:0.0 M:0.2 L:0.0 L:0.0 L:0.0
computer course H:033 H:0.669 M:0.13 H:0.21 H:029 M:0.18
computer student M:0.14  L:0.0 M:0.069 M:0.1 L:0.0 L:0.0
computer lecturer H:04  H:0.5 L:0.0 L:0.0 L:0.0 L:0.0
computer subject M:0.2 M:025 L:0.0 L:0.0 L:0.0 L:0.0
computer equipment L:0.0 L:0.0 L:0.0 L:0.0 L:0.00 L:0.0
computer technician Mi02 M:033 1:00 L:00 L:0.0 L:0.0
computer students L:00 L:0.0 1200 | 1500 100 1200
computer book L:0.0 L:0.0 L:0.0 L:0.0 L:00 L:0.0
computer conference M:0.13 H:0.5 L:0.0 L:0.0 L:0.0 L:0.0
computer Ppaper L:0.0 L:0.0 L:0.0 L:0.0 L:0.0 L:0.0
computer exam L:0.0 L:0.0 L:0.0 L:0.0 L:0.0 L:00
computer external examiner H:0.25 M:0.33 L:0.0 L:0.0 L:0.0 L:0.0
computer thesis L:0.0 L:0.0 L:0.0 L:0.0 L:0.0 L:0.0
computer supervisor H:0.25 M:033 L:0.0 L:0.0 L:0.0 L:0.0
computer examiner H:0.5 = H:0.5 T L0000  1:00 L:0.0 L:0.0
computer report L:00 L:0.0 L:0.0 L:0.0 L0 100
computer micro L:0.0 L:0.0 M:0.25 L:0.0 L:0.0 L:0.0
computer mini L:00 L:0.0 M:0.25 L:0.0 L:0.0 L:0.0
computer main frame L:0.0 L:0.0 M:0.25 L:0.0 L:0.0 L:0.0
computer computer officer M:0.2 M:033 M:025 H:022 M:022 M:0.25
computer sponsor H:0.25 H:0.5 L:00 L:0.0 0.0 00
computer project L0000 L:0.0  L:0.0 L:0.0 L:0.0
computer researcher HOS H10 L:00. 1:00 1500 1:0.0
computer machines L:0.0 L:0.0 L:0.0 L:0.0 L:0.0 L:0.0
computer advertisement L:0.0 L:0.0 L:0.0 L:0.0 L:0.0 L:0.0
computer person Mi02  HO05 L00 L:00 L:0.0 L:0.0
computer form L:0.0 L:0.0 L0010 L:0.0 L:0.0
computer accepted candidate 1200 - L:0.0 M:0.2 L:0.0 E:0/0  L:00
computer technical report L:00 L:0.0 L:0.0 L:0.0 100" 1:00
computer research student H0.33. H:0.5 L:0.0 L:0.0 L:0.00" ©I:0.0
computer secretary H:0.28 H:05 L:0.0 L:0.0 L:0.0 L:0.0
computer document L:0.0 L:0.0 L:0.0 L:0.0 L:00 L:0.0
computer class room L:0.0 L:0.0 L:0.0 L:0.0 L:0.0 L:0.0
computer subjects L:0.0 L:0.0 L:0.0 L:0.0 L:0.0 L:0.0
computer Lab. L:0.0 L:0.0 L:0.0 L:0.0 L:0.0 L:0.0
computer demonstrator H:0.25 H:0.5 L:0.0 " T:0.0 L:0.0 L:0.0
computer degree M:0.14 M:025 L:0.0 L:0.0 L:0.0 L:0.0
computer speaker M:0.17 H:0.5 L:0.0 L:0.0 EQOR 00
computer seminar L:0.0 L:0.0 L:0.0 L:0.0 L:0.0 L:0.0
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micro students L:00: L:00 L:0.0 L:0.0 L:00°  L:D0
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project research student L:0.0 L:0.0 ED0 L0 L:0.0 L:0.0
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project document M:0.14 L1:00 L:0.0 L:0.0 L:0.0 L:0.0
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researcher student M:0.14 L:0.0 L:0.0 L:0.0 L:0.0 L:0.0
researcher lecturer H:0.4 H:0.5 L:0.0 L:0.0 L:0.0 L:0.0
researcher subject M:0.2 M:0.25 L:0.0 L:0.0 L:0.0 L:0.0
researcher equipment L:0.0 L:0.0 L:0.0 L:0.0 L:0.0 L:0.0
researcher technician M:0.2 M:0.33 L:0.0 L:0.0 L:0.0 L:0.0
researcher students L:0.0 L:0.0 L:0.0 L:0.0 L:0.0 L:0.0
researcher book L:0.0 L:0.0 L:0.0 L:0.0 L:0.0 L:0.0
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researcher exam L:0.0 L:0.0 L:0.0 L:0.0 L:0.0 L:0.0
researcher external examiner H:0.25 M:033 L:0.0 L:0.0 L:0.0 L:0.0
researcher thesis L:0.0 L:0.0 L:00 - 1:0.0 L:0.0 L:0.0
researcher supervisor H:0.25 M: 033 L1:00 L1:0.0 L:0.0 L:0.0
researcher examiner H:0.5 H:0.5 L:0.0 L:0.0 L:0.0 L:0.0
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researcher main frame L:0.0 L:0.0 L:0.0 L:0.0 L:0.0 L:0.0
researcher computer officer M:0.2 M:0.33 L:0.0 L:0.0 L:0.0 L:0.0
researcher sponsor H:02S 'H:05 H:04  H:032 H:029 H:037
researcher project M:0.13 L:0.0 M:0.1  M:0.11 L:0.0 L:0.0
researcher machines M:0.17 L:0.0 M:0.2 M:0.18 L:0.0 L:0.0
researcher advertisement L:0.0 L:0.0 L:0.0 L:0.0 L:0.0 L:0.0
researcher person M:0.2 H:0.5 L:0.0 L:0.0 L:0.0 L:0.0
- researcher form L:00 L:0.0 L:0.0 L:0.0 L:0.0 L:0.0
researcher accepted candidate L:0.0 L:0.0 L:0.0 L:0.0 100 ~LiBo
researcher technical report L:0.0 L:0.0 L:0.0 L:0.0 L:0.0 L:0.0
researcher research student H:0.33 H:0.5 L:0.0 L:0.0 L:0.0 L:0.0
researcher ~ secretary H:025 ‘H:0.S L:0.0 L:0.0 E00 NIR00
researcher document H:0.25 L:0.0 L:0.0 L:0.0 L:0.0 L:0.0
researcher class room L:0.0 L:0.0 L:0.0 L:0.0 L:0.0 L:0.0
researcher subjects L:0.0 L:0.0 00 L0 L:0.0 L:00
researcher Lab. L:0.0 L:0.0 M:0.2 L:0.0 L:0.0 L:0.0
researcher demonstrator H:025 H:0.5 M:0.25 H:0.25 H:027 M:0.27
researcher degree H:033 M:025 L:0.0 L:0.0 L:0.0 L:0.0
researcher speaker H:0.4 H:0.5 L:0.0 L:0.0 L:0.0 L:0.0
researcher seminar L:0.0 L:0.0 L:0.0 L:0.0 L:0.0 L:0.0
researcher graduation L:0.0 L:0.0 L:0.0 L:0.0 L:0.0 L:0.0
machines department L:0.0 L:0.0 L:0.0° L:0.0 00 0D
machines head L:0.0 L:0.0 L:0.0 L:0.0 L:0.0 L:0.0
machines secretaries L:0.0 L:0.0 L:0.0 L:0.0 L:0.0 L:0.0
machines staff M:0.13 L:0.0 L:0.0 L:0.0 L:0.0 L:0.0
machines room L:0.0 L:0.0 L:0.0 L:0.0 L:0.0 L:0.0
machines course L:0.0 L:0.0 L:0.0 L:0.0 L:0.0 L:0.0
machines student L:0.0 L:0.0 L:0.0 L:0.0 L:0.0 L:0.0
machines lecturer L:0.0 L:0.0 L:0.0 L:0.0 L:0.0 L:0.0
machines subject L:0.0 L:0.0 L:0.0 L:0.0 L:0.0 L:0.0
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machines students L:0.0 L:0.0 L:0.0 L:0.0 L:0.0 L:0.0

130



machines
machines
machines
machines
machines
machines
machines
machines
machines
machines
machines
machines
machines
machines
machines
machines
machines
machines
machines
machines
machines
machines
machines
machines
machines
machines
machines
machines
machines
machines
machines
machines
machines

advertisement

advertisement
advertisement
advertisement
advertisement
advertisement
advertisement
advertisement
advertisement
advertisement
advertisement
advertisement
advertisement
advertisement
- advertisement
advertisement
advertisement
. advertisement
advertisement
advertisement
advertisement
advertisement
advertisement
advertisement
advertisement
advertisement
advertisement
advertisement
advertisement
advertisement

book

conference

paper

exam

external examiner
thesis
supervisor
examiner

report

computer

micro

mini

main frame
computer officer
sponsor

project
researcher
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
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

L:0.0
L:0.0
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:0.17
M:0.2
L:0.0
L:0.0
M:0.11
M:0.17
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
M:0.2
L:0.0
L:0.0
L:0.0
L:0.0
M:0.13
M:0.14
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
M:0.11
L:0.0
L:0.0
L:0.0
M:0.13
L:0.0
L:0.0
L:0.0
L:0.0
M:0.11
M:0.1
M:0.17
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
M:0.1
L:0.0
L:0.0

L:0.0
L:0.0
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:0.5
H:0.5
H:1.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
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:0.25
L:0.0
L:0.0
L:0.0
L:0.0
M:0.2
L:0.0
H:0.5
L:0.0
L:0.0
H:0.5
L:0.0
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:0.5
L:0.0
L:0.0

131

L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
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
M:0.2
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
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
L:0.0
L:0.0
L:0.0
L:0.0
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:0.12
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
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
100
' 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
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
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
I )0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0



advertisement
advertisement
advertisement
advertisement
advertisement
advertisement
advertisement
advertisement
advertisement
advertisement
advertisement
advertisement
advertisement
advertisement
advertisement
person

person

person

person

person

person

person
person
person
person
person
person
person
person
person
person
person
person
person
person
person
person
person
person
person
person
person

person
person
person

person

person

person

person

person

person

person
person

person

person

person

person

person

person

person

form

form

form

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
subject
equipment
technician
students
book
conference
paper
exam
external examiner
thesis
supervisor
examiner
Teport
computer
micro
mini

main frame
computer officer
sponsor
project

machines
advertisement
form

accepted candidate
technical report
research student
secretary
document

class room
subjects

Lab.
demonstrator
degree

speaker
seminar
graduation
department
head

secretaries

L:0.0
L:0.0
L:0.0
M:0.1
L:0.0
L:0.0
L:0.0
L:0.0
M:0.2
L:0.0
L:0.0
M:0.11
L:0.0
M:0.2
M:0.14
M:0.2
H:0.25
M:0.2
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:0.669
L:0.0
H:0.25
M:0.2
L:0.0
M:0.2
L:0.0
L:0.0
L:0.0
M:0.2
H:0.25
L:0.0
M:0.2
L:0.0
L:0.0
L:0.0
L:0.0
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
M:0.14
L:0.0
L:0.0

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
H:1.0
L:0.0
M:0.33
H:1.0
H:0.5
H:0.5
L:0.0
M:0.33
L:0.0
M:0.25
M:0.33
L:0.0
H:0.5
L:0.0
L:0.0
H:1.0
L:0.0
L:0.0
H:0.5
L:0.0
H:0.5
H:1.0
L:0.0
H:0.5

L:0.0
L:0.0
H:0.5
H:1.0
L:0.0
H:0.5
L:0.0
00
L:0.0
L:0.0
L:0.0
H:1.0
H:1.0
L:0.0
L:0.0
L:0.0
L:0.0
H:1.0
M:0.33
H:1.0
L:0.0
L:0.0
M:0.33
L:0.0
L:0.0

132

L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
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:0.25
M:0.25
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0

L:0.0

L:0.0
L:0.0
L:0.0

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

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

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



form
form
form
form
form
form
form

accepted candidate
accepted candidate
accepted candidate
accepted candidate
accepted candidate
accepted candidate
accepted candidate
accepted candidate
accepted candidate
accepted candidate
accepted candidate
accepted candidate
accepted candidate
accepted candidate
accepted candidate
accepted candidate
accepted candidate
accepted candidate
accepted candidate
accepted candidate
accepted candidate

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

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
subject
equipment
technician
students
book
conference
paper
exam
external examiner
thesis
supervisor
examiner
report

M:0.11
L:0.0
M:0.11
M:0.11
L:0.0
M:0.14
M:0.14
L:0.0
M:0.13
L:0.0
M:0.1
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
L:0.0
L:0.0
M:0.1
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
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
M:0.2
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
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:0.5
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
H:0.5
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0

133

L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
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:0.25
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
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
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0

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

.L:0.0

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

- L:0.0

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

L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
| & 00

LOO
L:0.0

L 0. 0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
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



accepted candidate
accepted candidate
accepted candidate
accepted candidate
accepted candidate
accepted candidate
accepted candidate
accepted candidate
accepted candidate
accepted candidate
accepted candidate
accepted candidate
accepted candidate
accepted candidate
accepted candidate
accepted candidate
accepted candidate
accepted candidate
accepted candidate
accepted candidate
accepted candidate
accepted candidate
accepted candidate
accepted candidate
technical report
technical report
technical report
technical report
technical report
technical report
technical report
technical report
technical report
technical report
technical report
technical report
technical report
technical report
technical report
technical report
technical report
technical report
technical report
technical report
technical report
technical report
technical report
technical report
technical report
technical report
technical report
technical report
technical report
technical report
technical report
technical report
technical report
technical report
technical report
technical report
technical report
technical report
technical report

computer
micro

mini

main frame
computer officer
sponsor
project
researcher
machines
advertisement
person

form

technical report
research student
secretary
document

class room
subjects

Lab.
demonstrator
degree

speaker
seminar
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
research student
secretary
document

class room
subjects

L:0.0 L:0.0
L:0.0 L:0.0
L:0.0 L:0.0
L:0.0 L:0.0
L:0.0 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
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
L:0.0 L:0.0
L:0.0 L:0.0
L:0.0 L:0.0
M:0.11 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
H:0.22 M:0.33
M:0.089 L:0.0
H:0.33 H:0.669
L:0.0 L:0.0
L:0.0 L:0.0
M:0.14 M:0.25
L:0.0 L:0.0
L:0.0 L:0.0
L:0.0 L:0.0
L:0.0 L:0.0
L:0.0 L:0.0
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:0.25
L:0.0 L:0.0
L:0.0 L:0.0
M:0.1 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
M:0.17 M:0.33

134

M:0.2
L:0.0
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:0.25
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
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
H:0.5
H:1.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
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:1.0
L:0.0
L:0.0
L:0.0
L:0.0

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

-L:0.0

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

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



technical report
technical report
technical report
technical report
technical report
technical report
research student
research student
research student
research student
research student
research student
research student
research student
research student
research student
research student
research student
research student
research student
research student
research student
research student
“research student
research student
research student
research student
research student
research student
research student
research student
research student
research student
research student
research student
research student
research student
research student
research student
research student
research student
research student
research student
research student
research student
research student
research student
research student
research student
research student
research student
secretary
secretary
secretary
secretary
secretary
secretary
secretary
secretary
secretary
secretary
secretary
secretary

Lab.
demonstrator

degree
speaker
seminar
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

machines
advertisement
person

form

accepted candidate
technical report
secretary
document

class room
subjects

Lab.
demonstrator

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

L:0.0
L:0.0
M:0.1
L:0.0
M:0.079
L:0.0
H:0.33
H:0.5
H:0.33
M:0.2
L:0.0
M:0.2
M:0.2
H:0.25
H:0.33
L:0.0
H:0.33
L:0.0
L:0.0
M:0.17
L:0.0
L:0.0
H:0.5
L:0.0
H:0.5
H:0.33
L:0.0
H:0.33
L:0.0
L:0.0
L:0.0
H:0.33
H:0.5
L:0.0
H:0.33
L:0.0
L:0.0
H:0.33
L:0.0
L:0.0
L:0.0
H:0.5
L:0.0
L:0.0
L:0.0
L:0.0
H:0.5
M:0.2
H:0.25
L:0.0
L:0.0
H:0.25
H:0.33
H:0.25
M:0.17
L:0.0
M:0.17
M:0.17
M:0.2
H:0.25
L:0.0
H:0.25
L:0.0

L:0.0
L:0.0
M:0.2
L:0.0
M:0.33
L:0.0
M:0.33
H:1.0
H:0.5
H:0.5
L:0.0
M:0.33
L:0.0
M:0.25
M:0.33
L:0.0
H:0.5
L:0.0

" L:0.0

H:1.0
L:0.0
L:0.0

_H:0.5

L:0.0
H:0.5
H:1.0
L:0.0
H:0.5
L:0.0
L:0.0
L:0.0
H:0.5
H:1.0
L:0.0
H:0.5
L:0.0
L:0.0
H:1.0
L:0.0
L:0.0
L:0.0
H:1.0
L:0.0
L:0.0
L:0.0
L:0.0
H:1.0
M:0.33
H:1.0
L:0.0
L:0.0
M:0.33
H:1.0
H:0.5
H:0.5
L:0.0
M:0.33
L:0.0
M:0.25
M:0.33
L:0.0
H:0.5
L:0.0

135

L:0.0
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
H:0.5
H:1.0
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
H:1.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0

L:0.0
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:0.18
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
L:0.0
L:0.0
H:0.41
L:0.0
L:0.0
L:0.0
L:0.0
L.:0.0.
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0

L:0.0

L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
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
M:0.21 M:0.2
L:0.0 L:0.0
L:0.0 L:0.0
L:0.0 L:0.0
L:0.0 L:0.0
L:0.0 L:0.0
L:0.0 L:0.0
L:0.0 L:0.0
L:0.0 L:0.0
L:0.0 L:0.0
L:0.0 L:0.0
L:0.0 L:0.0
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:0.4 H:0.49
L:0.0 L:0.0
L:0.0 L:0.0
L:0.0 L:0.0
L:0.0 L:0.0
L:0.0 L:0.0
L:0.0 L:0.0
L:0.0 L:0.0
L:0.0 L:0.0
L:0.0 L:0.0
L:0.0 L:0.0
L:0.0 L:0.0
L:0.0 L:0.0
L:0.0 L:0.0
L:0.0 L:0.0
L:0.0 L:0.0
L:0.0 L:0.0
L:0.0 L:0.0
L:0.0 L:0.0
L:0.0 L:0.0
L:0.0 L:0.0
L:0.0 L:0.0
L:0.0 L:0.0
L:0.0 L:0.0
L:0.0 L:0.0
L:0.0 L:0.0
L:0.0 L:0.0
L:0.0 L:0.0
L:0.0 L:0.0
L:0.0 L:0.0
L:0.0 L:0.0
L:0.0 L:0.0
L:0.0 L:0.0
L:0.0 L:0.0
L:0.0 L:0.0
L:0.0 L:0.0
L:0.0 L:0.0
L:0.0 L:0.0



secretary
secretary
secretary

secretary
secretary

secretary

secretary
secretary

secretary
secretary
secretary
secretary
secretary

secretary

document
document
document
document
document
document
document
document
document
document
document
document
document
document

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
document

class room
subjects

Lab.
demonstrator
degree

speaker
seminar
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

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
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
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
M:0.14
H:0.25
M:0.2

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

136

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

L:0.0"

L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
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:1.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0

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

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



document
document
document
document
document
document
document
document

document -

document
document
document
document
document
document
class room
class room
class room
class room
class room
class room
class room
class room
class room
class room
class room
class room
class room
class room
class room
class room
class room
class room
class room
class room
class room
class room
class room
class room
class room
class room
class room
class room
class room
class room
class room
class room
class room
class room
class room
class room
class room
class room
class room
class room
class room
class room
class room
class room
class room
subjects
subjects
subjects

advertisement
person

form

accepted candidate
technical report
research student
secretary

class room
subjects

Lab.
demonstrator

degree
speaker
seminar
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
subjects

Lab.
demonstrator
degree
speaker
seminar
graduation
department
head
secretaries

L:0.0 L:0.0
L:0.0 L:0.0
L:0.0 L:0.0
L:0.0 L:0.0 .
L:0.0 L:0.0
L:0.0 L:0.0
L:0.0 L:0.0
L:0.0 L:0.0
L:0.0 L:0.0
L:0.0 L:0.n
L:0.0 L:0.0
M:0.17 L:0.0
M:0.2 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
H:0.25 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 L:0.0
L:0.0 L:0.0
L:0.0 L:0.0
L:0.0 L:0.0
L:0.0 L:0.0
L:0.0 L:0.0
L:0.0 L:0.0
L:0.0 L:0.0
L:0.0 L:0.0
L:0.0 L:0.0
L:0.0 L:0.0
L:0.0 L:0.0
L:0.0 L:0.0
L:0.0 L:0.0
L:0.0 L:0.0
L:0.0 L:0.0
L:0.0 L:0.0
L:0.0 L:0.0
L:0.0 L:0.0
L:0.0 L:0.0
L:0.0 L:0.0
L:0.0 L:0.0
L:0.0 L:0.0

137

L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
H:1.0
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
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
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:0.2
L:0.0
L:0.0
M:0.25
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
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0

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

L:0.0 .

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



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
Lab.
demonstrator

degree
speaker
seminar
graduation
department
head

secretaries
staff
room
course
student
lecturer
subject
equipment
technician
students
book
conference
paper
exam
external examiner
thesis
supervisor
examiner

report

MO2 0.0
L:0.0 L:0.0
L:0.0 L:0.0
L:0.0 L:0.0
H:0.25 M:0.25
L:0.0 L:0.0
1:0.0 L:0.0
L:0.0 L:0.0
L:0.0 L:0.0
M:0.2 M:0.2
L:0.0 L:0.0
H:0.5 H:0.5
L:0.0 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
L:0.0 L:0.0
L:0.0 L:0.0
L:0.0 L:0.0
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 H:0.5
L:0.0 L:0.0
L:0.0 L:0.0
M:02Z H:1.0
L:0.0 L:0.0
L:0.0 L:0.0
L:0.0 L:0.0
M:0.17 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
M:0.2 M:0.33
L:0.0 L:0.0
M:0.14 H:1.0
L:0.0 L:0.0
L:0.0  L:0.0
L:0.0 L:0.0
L:0.0 L:0.0
L:0.0 L:0.0
L:0.0 L:0.0
L:0.0 L:0.0
L:0.0 L:0.0
L:0.0 L:0.0
L:0.0 L:0.0
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 L1:0.0
L:0.0 L:0.0
H:0.25 H:0.5
L:0.0 L:0.0
L:0.0 L:0.0
L:0.0 L:0.0
L:0.0 L:0.0
L:0.0 L:0.0

138

L:0.0
L:0.0
H:0.29
L:0.0
M:0.089
M:0.2
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0

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

L:0.0
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:0.2
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
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
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
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:0.18
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
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:00
L:0.0
L:0.0

L:0.0
L:0.0
L:0.0
L:0.0
M:0.2
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
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:0.2
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
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
M:0.12
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
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:0.19
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0



Lab.

demonstrator
demonstrator
demonstrator
demonstrator
demonstrator
demonstrator
demonstrator
demonstrator
demonstrator
demonstrator
demonstrator
demonstrator
demonstrator
demonstrator
demonstrator
demonstrator
demonstrator
demonstrator
demonstrator
demonstrator
demonstrator
demonstrator
demonstrator
demonstrator
demonstrator
demonstrator
demonstrator
demonstrator
demonstrator
demonstrator
demonstrator
demonstrator
demonstrator
demonstrator
demonstrator
demonstrator
demonstrator
demonstrator
demonstrator

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
demonstrator
degree

speaker
seminar
graduation
department
head

secretaries
staff

book

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

L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
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
H:0.25
H:0.33
H:0.25
M:0.17
L:0.0
M:0.17
M:0.17
M:0.2
H:0.25
L:0.0
H:0.25
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
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
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:0.33
H:1.0
H:0.5
H:0.5
L:0.0
M:0.33
1:0.0
M:0.25
M:0.33
L:0.0
H:0.5
L:0.0
L:0.0
H:1.0
L:0.0
L:0.0
H:0.5
L:0.0
H:0.5
H:1.0
L:0.0
H:0.5
L:0.0
L:0.0
L:0.0
H:0.5
H:1.0
L:0.0
H:0.5
L:0.0
L:0.0
H:1.0
L:0.0
L:0.0
L:0.0
H:1.0
H:1.0
L:0.0
L:0.0

139

L:0.0
L:0.0
L:0.0 -
L:0.0
L:0.0
M:0.25
L:0.0
M:0.2
L:0.0
L:0.0
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:0.2
H:0:5
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
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:0.33
L:0.0
M:0.25
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0
L:0.0

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

L:0.0
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:0.33
L:0.0
H:0.25
L:0.0
L:0.0
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 L:0.0
L:0.0 L:0.0
L:0.0 L:0.0
L:0.0 L:0.0
L:0.0 L:0.0
L:0.0 L:0.0
L:0.0 L:0.0
L:0.0 L:0.0
L:0.0 L:0.0
L:0.0 L:0.0
L:0.0 L:0.0
L:0.0 L:0.0
L:0.0 L:0.0
L:0.0 L:0.0
L:0.0 L:0.0
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:0.37 H:0.37
L:0.0 L:0.0
H:0.27 M: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 L:0.0
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

demonstrator subjects L:0.0 L:0.0 L:0.0 L:0.0 L:0.0 L:0.0
demonstrator Lab. L:0.0 L:0.0 H:0.5' L:0.0 L:0.0 L:0.0
demonstrator degree M:0.17 M:0.33 L:0.0 L:0.0 L:0.0 L:0.0
demonstrator speaker M:0.2 H:1.0 L:0.0 L:0.0 L:0.0 L:0.0
demonstrator seminar L:0.0 L:0.0 L:0.0 L:0.0 L:0.0 L:0.0
demonstrator graduation L:0.0 L:0.0 L:0.0 L:0.0 L:0.0 L:0.0
degree department M:0.14 M:0.2 L:0.0 L:0.0 L:0.0 L:0.0
degree head M:0.17 M:0.33 L:0.0 L:0.0 L:0.0 L:0.0
degree secretaries M:0.14 M:0.25 L:0.0 L:0.0 L:0.0 L:0.0
degree staff H:043 M:0.25 L:00 L:0O L:0.0 L:0.0
degree room L:0.0 L:0.0 L:00 " L:0.0 L:00 L:0.0
degree course H:025 M:02 L:0.0 L:0.0 L:0.0 L:0.0
degree student H:0.25 L:0.0 M:0.079 M:0.14 L:00 L:0.0
degree lecturer H:0.29 M:04 L:0.0 L:0.0 L:0.0 L:0.0
degree subject M:0.14 M:0.2 L:0.0 L:0.0 L:0.0 L:0.0
degree equipment L:0.0 L:0.0 L:0.0 L:0.0 L:0.0 L:0.0
degree technician M:0.14 M:0.25 L:0.0 L:0.0 L:0.0 L:0.0
degree students L:0.0 L:0.0 L:00.  L:0:0 L:0.0 L:0.0
degree book M:0.11 M:0.14 L:00 L:0.0 L:0.0 L:0.0
degree conference M:0.1 M:033 L:0.0 L:0.0 L:0.0 L:0.0
degree paper M:0.17 M:025 L:0.0 L:0.0 L:0.0 L:0.0
degree exam L:0.0 L:0.0 L:0.0 L:0.0 L:0.0 L:0.0
degree external examiner M:0.17 M:025 L:00 L:0.0 L:0.0 L:0.0
degree thesis M:0.17 M:0.25 L:0.0 L:0.0 L:0.0 L:0.0
degree supervisor M:0.17 M:0.25 L:0.0 L:0.0 L:0.0 L:0.0
degree examiner M:0.14 M:033 L:0.0 L:0.0 L:0.0 L:0.0
degree report L:0.0 L:0.0 L:0.0 L:0.0 L:0.0 L:0.0
degree computer M:0.14 M:0.25 L:0.0 L:0.0 L:0.0 L:0.0
degree micro L:0.0 L:0.0 L:0.0 L:0.0 L:0.0 L:0.0
degree mini L:0.0 L:0.0 L:0.0 L:0.0 L:0.0 L:0.0
degree - main frame L:0.0 L:0.0 L0 1200 L:0.0 L:0.0
degree computer officer M:0.14 M:025 L:0.0 L:0.0 L:0.0 L:0.0
degree sponsor M:0.17 M:033 L:0.0 L:0.0 L:0.0 L:0.0
degree project H:0.22 M:025 M:0.11 M:0.16 M:0.19 M:0.14
degree researcher H:033 M:025 L:0.0 L:0.0 L:00 L:00
degree machines M:0.13 L:0.0 L:0.0 L:0.0 L:0.0 L:0.0
degree advertisement M:0.11 M:0.33 L:00 L:0.0 L:00 L:00
degree person M:0.14 M:0.33 L:0.0 L:0.0 L:0.0 L:0.0
degree form L:0.0 L:0.0 L:0.0 L:0.0 L1007 100
degree accepted candidate L:0.0 L:0.0 L:0.0 L:0.0 00 L:0.0
degree technical report M:0.1 M: 0.2 L:0.0 L:0.0 L:0.0 L:0.0
degree research student M:0.2 M:033 L:0.0 L:0.0 L:0.0 L:0.0
degree secretary M:0.17 M:0.33 L:0.0 L:0.0 L:00  L:0.0
degree document M:0.17 L:0.0 L:0.0 L:0.0 L:00 L:00
degree class room L:0.0 L:0.0 M:0.25 L:0.0 L:0.0 L:0.0
degree subjects M:0.2  M:0.33 M:0.17 M:0.18 M:0.2 M:0.19
degree Lab. L:0.0 L:0.0 L:0.0 L:0.0 1:00 L[:0.0
degree demonstrator M:0.17 M:0.33 L:0.0 L:0.0 L:0.0 L:0.0
degree speaker H:0.29 M:0.33 L:0.0 L:0.0 L:00 -  L:0.0
degree seminar M:0.089 M:0.33 L:0.0 L:0.0 L:0.0 L:0.0
degree graduation L:0.0 L:0.0 M:0.25 L:0.0 L:0.0 L:0.0
speaker department M:0.17 M:033° L:0.0 L:0.0 L:0.0 L:0.0
speaker head M:D2 B4 L:0.0 L:0.0 L:0.0 L:0.0
speaker secretaries M:0.17 H:0.5 L:0.0 L:0.0 L:0.0 L:0.0
speaker staff H:0.29 H:0.5 L:0.0 L:0.0 L:0.0 L:0.0
speaker room L:0.0 L:0.0 L:0.0 L:0.0 L:0.0 L:0.0
speaker course M:0.13 M:0.33 L:0.0 L:0.0 L:0.0 L:0.0
speaker student M:0.13 L:0.0 L:0.0 L:0.0 L:0.0 L:0.0
speaker lecturer M:0.14 M:0.25 L:0.0 L:0.0 L:0.0 L:0.0
speaker subject M:0.17 M:033 L:0.0 L:0.0 L:0.0 L:0.0
speaker equipment L:0.0 L:0.0 L:0.0 L:0.0 L:0.0 L:0.0
speaker technician M:0.17 H:0.5 L:0.0 L:0.0 L:0.0 L:0.0
speaker students L:0.0 L:0.0 L:0.0 L:0.0 L:0.0 L:0.0
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Appendix J

1% */
P o Module : binary vim */
= Notes : This is the main module ( program ) which carries out the *f
f= binary integration process. */
I* It is based on the E-R matching ( merging ) */
/* approach. */
/¥ */

:— use_module(library(lists)).
:- use module (library(sets)).

i= use_module(library(basics)).
:— use _module (library(math)).

:= dynamic att/2.
1= dynamic ent/2.
i~ dynamic ent_att/3.
:— dynamic rel att/3.

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

:- multifile
att/2,
ent/2,
ent_att/3,
rel/2,
rel_att/3,
ent_rel/4,
view/2.

:= dynamic schema rels/1.

% load the dynahic obijects
:- [dynamic_objects].

% lcad the other bvim modules
:— [bvim modules].

% the main predicate to start the binary vim
bvim:-
indi, % initialize type of rel mathces counts
% this predicate is in rel matcher mecdule’
choose view,
report_rel match_stats,

post_int.
bvim.
% 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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fald.
choose view.

rep_view_int (V_name):-
alz. nl, nl,. nl,;
write(['Integrating view: ', V_name]), nl,
1

view_and schema_matching(V_name) :-

view_schema match(V_name),
T-

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 ocec, )),
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(Bntl; o o ),
rel (Rel, Rel occ),
ent (Ent2, _, _, _)),
nl, -
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)),
1

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 tc be matched.
ent_rel s(entl(Entl 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)),
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match_view rel with schema rels(V_name,
rel (Rel_names, Rel occ, Rel prio),
ent_rel s(entl(Entl_names s, Entl_cards_s, Entl_stat s),
rel (Rel_names_s), pr.
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( , ).

% 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(entl(Entl 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(entl (Entl_names, Entl cards, Entl_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.

o0 gf a0 of

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)),
!

HI

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(_, _).
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% match on both ents and rel ‘
extract_matching_schema_rel(_, Entl_names, Rel names, _r Ent2 names, ) :-
% see if there is a matching schema rel
ent_rel_ s (entl(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, _r Ent2 names, ) :~-
% see if there is a matching schema rel
ent_rel s(entl(Ent2 names, _, ),
rel (Rel names),
ent2 (Entl names, _, _)), !.

% recursive rel, on Entl
extract matching schema_rel(_, Entl_names, Rel names, _, _Ent2 names, i) be
% see if there is a matching schema rel
ent_rel_s(entl(Entl names, _, _),
rel (Rel_names),
ent2 (Entl_names, _, _)), !.

% recursive rel on Ent2
extract matching_schema_rel(_, _Entl_names, Rel names, _, Ent2 names, By Sn=
" % 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,
rep sim.

rep ldent:-

retract (ident_no(A)), nl, nl,

write(A) v

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

rep n ident:-
"~ 7 retract(n_ident no(A)), nl, nl,
write(d),
write(" near identical entity-relationships were found').
rep n_ident.

rep_cl_sim:-
retract (cl_sim no(A)), nl, nl,
write(A),

150



write (! closely similar entity-relationships were found').
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i Module : rel matcher

/* Notes : This module receives two relationships from the

i* Binary VIM and matches them for all possibilities.
S* Relaticnships can be identical, similar, equivalent or
/> different.

/ir

% 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.

:— dynamic e_a/l.
:— dynamic r_a/l.

% 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(entl(Entl names, Entl_cards, Entl_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(entl(Entl_names, Entl_cards, Entl_stat),
rel (Rel_names_s),
ent2 (Ent2 names, Ent2 cards, Ent2_stat))),

% ensure all ent atts and rel atts yielded identical match
\+ e _al(),

\E althyy,

add_ident_no,

report ('identical relationships', Rel names, Rel names_s).

Appendix J
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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(entl(Entl_names, Entl_cards, Entl_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(entl(Entl_names, Entl cards, Entl_stat),

rel (Rel_names_s),
ent2 (Ent2 names, Ent2 cards, Ent2_ stat))),

% ensure all ent atts and rel atts ylelded identical match
\+ e_a {_) !

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(entl(Entl_names, Entl_cards, Entl_stat),
rel (Rel_names_s),
ent2 (Ent2 names, Ent2 cards, Ent2 stat))).

Appendix J

This predicate succeds if the two relationships are closely similar.

Clesely 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(entl(Entl_names, Entl cards, Entl_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(entl(Entl_names, Entl_cards, Entl_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 _ocec, Rel prio),

ent_rel s(entl(Entl_names, Entl cards, Entl_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(entl(Entl_names, Entl cards, Entl_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(entl(Entl_names, Entl cards, Entl 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(entl(Entl names, Entl cards, Entl_stat),
rel (Rel_names_s),
ent2 (Ent2 names, Ent2_cards, Ent2_stat))).

match rels( , _, _)«

oo

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(Entl s, , ),
rel(Rel names_s),
ent2(Entz 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(entl(Entl_s,
rel (Rel_names_s),
ent2(Ent2 s, , 1)),

- _J:

% match the attributes of both rels
ident rel atts(V_name, rel(Rel names, Rel occ, Rel prio),

ent_rel s(entl(Entl_s, _, ),
rel (Rel_names_s),
entZ{Entd &, , 1)),

% match the entities of both rels
ident_rel ents(V_name, rel(Rel_names, Rel oce, Rel prio),
ent_rel s(entl(Entl s, _, ),
rel (Rel_names s),
ent2({Ent2 &8, , 1)),

% 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(entl(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 oce, Rel prio),
ent_rel s{entl(Entl_s, _, _),
rel (Rel_names_s),
entZ{Ent2.s, , 1))

ident_rel ents(V_name, rel(Rel_ names, Rel occ, Rel prio),
ent rel sientl(Entl g, ., ),
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(entl(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{(entl(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, _Entl_occ, Entl_cards, _Entl 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(Entl_s, Ent2_s, Entl names, Ent2 names,
Entl 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(entl(Entl 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 {Entl _names, , , ),

rel (Rel names, Rel occ),

ent (Ent2 _names, _, _, _)),

% Match the corresponding entity names of the twe rels
match_rel ent names (Entl_s, Entl_names, Ent2 s, Ent2_names).

% Match the corresponding entity names of the two rels

match_rel ent names(Entl_s, Entl_names, Ent2_s, Ent2_names) :-
% match the names of both ents
multi name match(Entl_s, Entl_names),
multi name match(Ent2_s, Ent2 names).

match _rel ent names(Entl s, Entl_names, Ent2_s, Ent2_names) :-
multi name match(Entl s, Ent2 names), -
multi name match(Ent2_s, Entl_names).

% 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.

@

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 deont have to match on status.

d° df of of P
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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{entl(Entl s, ., ),
rel (Rel_names_s),
ent2(Ent2 s, _, _))):i-

% extract ent-rel details from the view
ent_rel (V_name,
ent (Entl_v, Entl_occ v,
rel (Rel names, Rel occ),
ent (Ent2 v; Ent2 occ v, , 1)),

¥ X

% Match the four possibilities of entity match of rels
ident_rel ent_test (V_name, Entl_v, Entl occ_v,
Rel names, Rel_ occ,
Ent2 v, Ent? ccc 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, Entl v, Entl occc 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, Entl_v, Entl _occ_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, Entl_v, Entl_occ_v,
Rel names, Rel occ,
Ent2 v, Ent2 occ v,
Entl s, Rel names s, Ent2 g) :-

% Match first two ents
ident_ents(V_name, Rel names, Rel ocec, 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

o of of of

ident_ents(V_name, Rel names, Rel occ, 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(Entl_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(Entl_s, Entl_names),

multi name match(Ent2_s, Ent2_names),

multi name_match(Entl_cards_s, Entl_cards),

multi name match(Ent2_cards_s, Ent2_cards).

ent names_and_cards_match(Entl_s, Ent2_s, Entl_names, Ent2 names,
Entl_cards_s, Ent2 cards s, Entl_cards, Ent2_cards):-

multi name match(Entl_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(entl{ Entl s, , ),
rel (Rél_names_s),
ent2( Ent2 s, , _)))i=

% 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 3

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

& df df o dP

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,
K_stat==K stat_s.

ident rest rel atti( ., i, v s 2)s=
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assert (r_a(mismatch)).

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

ident_ent_atts(V_name, _Rel names, _Rel_occ, Ent_v, Ent_occ_v, Ent_s) :-

.

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.
ddent anti atCeitioe sy o TS jo
% 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):-

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.

ldent rest ent att( , , . _; _Ji=
assert (e_a(mimatch)).

% Remove the assertions indicating identical ent att match
reml:-
retract(e_a(_)),
fatl.
reml.

% Remove the assertions indicating identical ent att match
rem2:- »
retract(r_a(_)),
fail.
rem2.

report (M, Rel names, Rel names s) :-
ni, nk;
write(M), nl,
write(['View rel is ', Rel names, 'Schema rel is ', Rel _names_s]),,
nl, nl.
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:- dynamic ident_no/1.
:- dynamic n_ident_no/1.
:- dynamic c¢l_sim_no/1.
:- dynamic sim no/1.

i
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 el_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‘f‘lc
assert (ident_no(T)).
add_ident_no.

add_n_ident_no:-
retract (n_ident_no(S)),
ol i S )
assert (n_ident_no(T)).
add n_ident_no.

add_cl_sim no:-
retract (cl_sim _no(S)),
T &8 5+ 1,
assert (cl_sim no(T)).
add_cl_sim_no,
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e */

/* Module : merger.pl o
i Author : Mansoor Hassan o
/* Notes : This module serves the binary vim module (main program) */
f* merger asserts information from the different views in the */
/* main schema. */
/* If the information is already asserted in the schema then *f
/* merger simply ignores it. */
/* If the information from the view is different from that e
Vil in the schema, merger then gives the DBA the chance to *f
/* 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 (Entl _names, Entl_occ, Entl _cards, Entl_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(entl(Entl_names, Entl_cards, Entl_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 (Entl_names, Entl_ocec, Entl_prio)),
ent (V_name, ent(Ent2_names, Ent2 ocec, Ent2 prio)),

% assert the priorities of the entities
add_and_update_ent_names (V_name, Entl_names, Entl_occ, Entl_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 , Entl 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, ), ) :i-
% 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, _),

“w

xif

update_

ent_rel s(entl(Entl_names, Cardsl, Statl),
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 ocec, _),

ent_rel_ s(entl(Entl_names, Cardsl, 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_cards(V_name, rel(Rel names, Rel occ, _),
ent_rel s(entl(Entl names, Cardsl, 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 ccec, ),

ent_rel s(entl(Entl names, Cardsl, Statl),
rel (Rel_names_s),
ent2 (Ent2_names, Cards2, Stat2))).

similar reld , ., ).

This predicate deals with closely similar rels.
Closely similar rels de 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.

o 9P dF of o0

162

Appendix J



Appendix J

update_closely similar rel(V_name, rel(Rel_names, Rel occ, ),
ent_rel s(entl(Entl_names, Cardsl, Statl),
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.

identify correspond rel ents(V_name, rel(Rel names, Rel ocec, =
ent_rel s(entl{Entl_names, Cardsl, 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.

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

ent_rel s(entl(Entl_names, Cardsl, Statl),
rel (Rel names_s),
ent2 (Ent2 names, Cards2, Stat2))), !.

*/ .

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(entl(Entl_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, _Entl_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(Entl_s, Entl_names),
multi name match(Ent2 s, Ent2 names),

(multi name match(Entl_cards_s, Entl_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, Entl_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, Entl 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
i match_and_assert_ent_stat (V_name, Rel_names, Rel occ,
Entl_names, Entl_occ,
Rel_names_s, Entl_s),

match_and _assert_ent_stat (V_name, Rel names, Rel occ,
Ent2 names, Ent2 occ,
Rel names_s, Ent2_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 occ, )
ent_rel s(entl(Entl_s, Entl_cards_s, _Entl_stat_s),
rel (_Rel names_s), i
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, _Entl_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(Entl_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); 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, Entl_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, Entl occ,
Rel names_s, Ent2_s),

o df P o

match_and assert ent cards(V_name, Rel names, Rel occ,
Ent2 names, Ent2 occ,
Rel names s, Entl_s).

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

L match_and assert_ent_stat (V_name, Rel names, Rel_occ,

Entl_names, Entl_occ,
Rel names s, Ent2 s),
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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/6.

% These are the conflict history predicates.

% history of DBA given rel 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.

% 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 resclve a rel att
% value conflict, stored as :
% hist_rel att val(Rel names, Att_names, Val_h),

dynamic hist_rel att wval/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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i Medule : bvim modules L
/* Author : Mansoor Hassan iy
/* Notes : This file contains a list of the files which contain */f
/* the modules which form bvim. These modules are loaded *f
/* when bvim is called. */

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

:= [schema_file handling].
= [user_wviews].

:—= [merger].

= [rel_matcher].

= [comm_preds].

t= [file_handling].

1= [gqueryl.
= [query views].
:= [query schema].

t= [multi name_match].

= [add_and update_rel names].
:~ [add_and update_ent names].
:= [add _rel att det_to_schema].
i= [add_ent_att_det to schema].

= [cardinality handling].

:= [update_ent_rel card].
:—= [update_rel att_key stat].
i= [update_rel_att_val].
:- [update_ent_att_key_stat].
:= [update_ent_att_wval].

% 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
% 22 2L SR RS RS E s R R R R T R R R

:= latt_rel cross_er_conn].

3= [att rel cross. no er conn).
:= [att_val as_ent_rel].

3= [ent_att cross].

t= [ent_rel cross].

& 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].

i= [change att _k_stat].
%:- [delete ent].

= [delete_att].
%:- [delete rel].
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gl Module : update_ent_att_key stat i
/ * Author : Mansoor Hassan ok /f
[* Notes : This module receives the key status of the same attribute */
/* of the view rel and the schema rel. It matches these two =y
/* key status's. If thet dont match, the it asks the history */
/* records to see if such conflict was resolved previously ol
/= by the DBA, otherwise it asks the DBA to decide a new key */
/* status and it assertys this fact in the history for any L7
I* future conflicts. */

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

update_ent_att_key stat(_V_name, _Ent_names, _Entl_oce, _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 ocec, _Ent_s,
_Att _names, K stat, K _stat_s, _Real 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 ocec, _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), ;

assert (real_ent_att key stat (K_stat)).

update ent_att_key stat(_V_name, Ent_names, _Entl_ocec, _Ent:s,
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_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_oce, 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_ccec,
Att_names, K_stat, K_stat_s, Real_k_stat, Reply).

update_ent_att_k stat(_, _,

r r r r r } -

% 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 : L 1
write(V_name), nl, nl,

write ('entity name is : *Ya

write (Ent_names), nl, nl,
write('attribute with conflict is: 3,

write (Att_names), nl, nl,

write('schema entity has key status : i

write(K_stat s}, nl, nl,

write ('view entity has key status : %Y.,

write (K_stat), nl, nl, nl,

write('Please do one of the following :'), nl, nl,

write ("' i, Enter a new key status'), nl,

write("' 2. Type g 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) :-
(Reply==key;
Reply==notkey),
assert fact (real_ent_att_key stat (Reply)),
assert fact (hist_ent_att_key_stat (Ent_names, Att_names, Reply)).

% DBA has given incorrect key status
ent_att_k_stat confl DBA reply(V_name, Ent_names, _Ent_occ,
= S Fi Att names, K stat, K stat_s, _Real k stat, Reply) :-
nl, =nl, nl, ni;
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 */
/* 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 previocusly *f
/* by the DBA, otherwise it asks the DBA to decide a new */
/* value  and it assertys this fact in the history for any *if
/* future conflicts. =

% decides the real att value between the view ent att
% and schema ent att.
update_ent_att_val(_V_name, _Ent_names, _Entl oce, _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==[], % 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_hntmatt_valt_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_ocec, _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 ocec, _Ent_s,
Att_names, Val, Val s, _Real val) :-

% both of rels atts wvalues are given; but different
val_s\==[],
Val\==[],

% has this conflict been recorded in history,

% if so, the history wvalue is used
hist ent_att_val(Ent_names, Att_names, Val h),
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assert_fact treal_ent_att;val (Val_h)).

update_ent_att_val(_V_name, Ent_names, _Entl occ, _Ent_s,
Att_names, Val, Val_s, _Real val) :-

Val_s\==[],

Val\==[]a

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).

npaave Sent ACEOvALICTIRAN SR LS Rt s

% 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 wvalues'),

nl;

write ('entity name is : o i

write (Ent_names), nl,

write('attribute with conflict is: \h b

write (Att_names), nl, nl,

write('schema entity attribute has values : i O
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("' 1. Enter a new values'), nl,

write(' 2l Type g or query to get information from the views or'j),
write(' schema'), nl,

read(Reply) .

% DBA has given new values or requested information about
% the views or schema to help him []ide.
ent_att_val confl DBA reply(V_name, Ent_names, _Ent_occ,
Att_names, Val, Val_ s, _Real val, Reply) :-
(Reply==g;
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 wval, ).

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

% anything

ent_att _wval 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, [Replyl)).
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Appendix J

Module : update ent_rel card *y
Author : Mansoor Hassan */
Notes : This module receives the cardinalities of the view ent rel */

and the schema ent_rel,

If the schema ent_rel has no card */

then it replaces it with the view ent_rel cardinality. */
If there is a conflict between the two cardinalitities */
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,

update_ent_rel card(_V_name,

update_ent_rel card(_V_name,

update_ent_rel card(_V_name,

update_ent_rel card(_V_name,

update_ent_rel card(_V_name,

% If the ents cards dont match,

Card_h),

then try the history records

% If no history record of a previous conflict is given, then

% ask the DBA, to resolve the conflict,

_Rel names,

_Ent_names, _Ent_occ,

_Rel names_s,

% equal ent cards, or view rel

_Ent_s,

Rel occ,
Ent_card,
Ent_card_s)

% then no change to schema rel ent cards

Ent_card== Ent_card_s,

assert_fact (real_ent_rel card(Ent_card _s)).

_Rel names,

_Ent_names, _Ent_ occ,

_Rel names_s,

%-no view ent cards is given,

Ent_card==[],

_Ent_s,

Rel oecc,
Ent_card,
Ent_card_s)

assert_fact(real_ent_rel card(Ent_card s)).

_Rel names,

_Ent_names, _Ent_occ,
_Rel names s, _Ent_s, Ent_card_s)

% no view ent cards is given,

Ent_card==Ent_card_s,

Rel occ,
Ent _card,

assert_ fact(real ent_rel card(Ent_card_s)).

_Rel names,

_Ent_names, _Ent_ocec,

_Rel_names_s,

_Ent_s,

_Rel occ,
Ent_card,
Ent card_s)

ent cards is not given

so no change

so no change

% schema ent cards is not given and view ent cards

% is given, so, use
Ent_card_s==[],
Ent_card\==[],

view en

t cards

assert (real ent_rel card(Ent_card)).

_Rel names_s,

Rel_names,
Ent_names, _Ent_occ,

_Ent_s,

Ent_card,

Rel occ,

Ent_card_s)

% both of rels ent cards are given, but

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, -
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{ . o _r 7 L e e e Y

% 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'),

S+ 8 L

write('view name is : T

write (V_name), nl, nl,
write('relationship name is : i i

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

write('schema relationship has ent cards : Voo

write(Ent_card s), nl, nl,
write('view relationship has ent cards : b [
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write (Ent_card), nl, nl,
write('Please do one of the following :'), nl, nl,

write(' 1, Enter a new ent cards'), nl,

write ("' 2, Type g 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 []ide.
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) :-
(Reply==qg;
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 ocec,
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)).

177



Appendix J

Vil Module : update rel att_key_stat */
/* Author : Mansoor Hassan i
Wl 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 */
/> records to see if such conflict was resolved previously )
/* 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. */

% 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 ocec, _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 oce, _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 ocec, 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_st at_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 ocec,
Att_names, K_stat, K _stat_ s, Real k stat, Reply).
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upgate Tel atht ki statl o Son o0l My

% 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 oec, 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, nl,

write('relationship name is : )
write(Rel names), nl,

write('attribute with conflict is: - 18

write (Att_names), nl, nl, nl,
write('schema relationship has key status : L e
write(K_stat_s), nl, nl,

write('view relationship has key status : "V

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 infcrmation 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 ocec,
Att_names, K_stat, K stat_ s, _Real k stat, Reply) :-
nl,: nl,” nl, Bk,

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_ocec, Att_names,

K_stat, K_stat_ s, _Real k stat, Reply), !.
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/* Module : update rel_att_val */
/* Author : Mansoor Hassan o
/* Notes : This module receives the value of the same attribute */
/> of the view rel and the schema rel. It matches these two o
/* values. If they dont match, the it asks the history */
/* records to see if such conflict was resolved, previously *f
/* by the DBA, otherwise it asks the DBA to decide a new *f
i 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) :-
% equal values, or view rel att value is not given
% then nc change to schema rel att value
Val--[le
Val s==[],
assert (real_rel att_wval(Val_s)).

update_rel att val(_, _, _, _, 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
Val==|[],
assert(real,rel att_val(Val_s)).

update_rel att_val(_V_name, _Rel names, _Rel occ, _Att_ names,
val, WVal s, —Real wval) :-

% 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_wval(Val)).

% both of rels atts values are given, but different,
% and rel att val previously recorded in history
update rel att val(_V_name, Rel names, _Rel occ, Att_names,
Val, Val s, _Real val) :-

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

% 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\=m=[],

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).

upaate rel att wali.; _,  ; 5 s ¢ o

% 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'),

e L,

write ('view name is : 13

write(V_name), nl,

write('relationship name is : Ly

write (Rel_names), nl,

write('attribute with conflict is: 0 I

write (Att_names), nl, nl,

write('schema relationship attribute has values : LD
write(Val_s), nl, nl,

write('view relationship attribute has wvalues : i

write(Val), nl, nl,

write ('Please do one of the following :'), nl, nl,

write("' i by Enter a new values'), nl,

write(" 2 Type g 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 []ide.
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 ([Replyl)),
assert (hist_rel att val (Rel_names, Att_names, [Replyl)).

181



Appendix J

I* Medule 2 fuzzy match_ents */

/* Notes : This module is initiated as a post integration task */
[* It considers all the entities of the schema and w
/[* calculates their fuzzy match level based on: »*/

e i€ Attributes names it

/* 2 Attributes key status */

i 3 Attributes values */

/% 4 Relationship names involving the two entities */

i= use_module(library(math)).

% f_slf_pa(El, E2, Pa). keeps the fuzzy match atts names of El1 & E2
% E slf pk(El, EZ, Fk). keeps the fuzzy match atts names of E1l & E2
% f slf parEl, E2, Pr). keeps the fuzzy match atts names of El1 & E2
% f slf pa(El, E2, Pa). keeps the fuzzy match atts names of E1 & E2

:= dynamic tpa_no/1l.

dynamic tpa_tot/1.

:= dynamic tpr no/l.

dynamic tpr_tot/1.

dynamic no_of above_pa_av/1.
dynamic no_of above pr_av/1.

fuzzy process:-
fuzzy_ents_all,
categories.

1ist sifsi-
alt welghts(El, ‘E2, 0, G, G, Ti, T2, T3).

write([E1l, E2, ° 1%,
write([O, €, G, ° Ak i
write (PTi, TZ, T31),
fail. .

list slfs.

categories:-

s1fl_low_of_slfl(Slfl_L, S1f1_M),

s1f2 low of slf2(slf2 L, slf2 M),.

s1f3_low_of slf3(S1f3_L, SI1f3_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, S1f2 L, S1f2_ M, SI1f3_L, S1£3 M,

Pa_L, Pa_M, Pk_L, Pk M, Pr_L, Pr_M).

categories 1ist(S1fl L, S1fl1 M, S1f2 L, sS1f2 M, S1f3 L, S1f3 M,
Pa L, Pa M, Pk L, Pk M, Pr L, Pr Mz~

a1f weighte(El, E2. Pa, Fk, Pr, S5ifl, Sif2, Sif3),

categories list 1(Sifl 1L, S1fl M, 51f2 L, S1£2 M, S1f3 I, S1f3 M,
Pa_ L, Pa_ M, Pk L, Pk M, Pr L, Pr M,
Bl B2y 2a, PX; Pr; S1fl, 'S1f2; SIf3),
fail.
citegordesiliatil o oF R e s e e it e ke

categories list 1(slfl L, S1fl M, sS1f2 L, S51f2 M, S1f3 L, S1f3 M,
Pa L, Pa M; Pk L, Pk M, Pr L, Pr M,
ELl, E2, Pa, Pk, Pr, Sifl, S¥2, SIif3):=
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categories_list 2(Slfl L,

cat_pa(Pa,

cat_pa(Pa,

cat_pa(Pa,

cat_pk (Pk,

cat_pk (Pk,

cat_pk (Pk,

cat_pr (Pr,

cat_pr (Pr,

cat_pr (Pr,

cat _slfl(slf1l,

cat_slfl(slf1,

cat_s1f1(S1£1,

categories_list 2(S1fl L,
Pk L,

Pa_L,
El, E2,

Pa_M,

Pa, Pk,

S1lfl M,
Pa_M,
Pa,

Pa L,
El, E2,

cat_pa(Pa,
cat_pr(Pr, Pr_ L,
cat_pk (Pk, Pk L,
cat_sl1fl(slifl,
cat_slfl(slf2,
cat_slfl (S1£3,
nl,

write([E1l,

Pa L, Pa_ M,
Pr M,
Pk M,
S1f1 1L,
51f2 L,

sif3 L,

B2yt
Pk_cat,
Pr cat,

Pa i; Pa.M,
Ba < Pa L,

Pa_cat):~
Pa cat = tL:

_Pa_L, Pa M,
Pa < Pa M,

Pa cat):-
Pa cat = T*M: !

_Pa L, Pa M, Pa_cat):-
Pa > Pa M, Pa cat = "H: !

Pk_L, _Pk M, Pk _cat):-

Pk < Pk_L, Pk_cat = 'L: °

_Pk_L, Pk M, Pk cat):-

Pk < Pk M, Pk cat = 'M: *

_Pk_L, Pk_M,
Pk > Pk_M,

Pk cat) :=

Pr-L, _PC M, Pr cat)i-
Pr < Pr_L, Pr_cat =

_Bxr L, Br M;
Pr <€ Pr M, 'Bricart =

Pr cat):=

_Pxr I, P M,
Pr > Pr M, Pr cat =

Pr_cat):-

S1f1 L, _S1fl M,
gif1 < 8181 1,

_S1f1 L,
S1f1l < S1fl M,

S1f1_M,

N
S1f1 > S1f1 M,

S1£1 M,

81£2 1L,
Pk_L,
Pk,

Pa_cat,
Pk,

. S51f1 cat,
51f2 cat,
51£3 cat,

Pk_eat = 'H: '

|L: L]

IM: L}

IH: L}

51f1 cat =

81fl cat =

51f1 cat =

S1£f1 M,
Pk_M,
sif1,

51f2 L,
Pr L,
slf2,

51f2 M,
Pr M,
S1£3), .

Sit3 %,

Pr,

s1lf2 M,
Pk M, FPr L,
51f1, slf2,

S1f3 L,
Pr M,
S1£3) 1=

S1£3_M,

Pr,

Pa_cat),
Pr_cat),
Pk caty,
S1f1 M,
S1lf2 M,
S1f3 M,

S1fl cat),
S1f2 cat),
S1f3 cat}),

Pa,

Br,
S§lfl,
slf2,
B1LaY) .

S1f1 cat) :-

i L

§1fl _cat) =

i s

Sifl cat) :-

- G-
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cat_s1f2(S1f2, S1f2_L, _S1f2 M, S1f2 cat):-

81f2 < S1f2 L, 51f2 cat =

2 S

cat_slf2(s1f2, _S1f2 L, S1f2 M, S51f2 cat):-

S1£2 < S1f2 M, S1fZ cat =

TlE ey

cat_s1f2(S1f2, _S1f2 L, S1f2 M, S1f2 cat):-

51f2 > S1f2 M, slf2 cat =

Rt

cat_slfv3(S1f3, S1f3 L, _S1f3 M, S1f3 cat):-

51f3 < S1f3 L, S1f3 cat =

Lt PR

cat_s1f3(S1f3, _S1f3 L, S1f3 M, S1f3 cat):-

51f3 < S51f3 M, S1f3 cat =

M Y,

cat_s1f3(S1f£3, _S1f3 L, S1f3 M, S1f3_cat):-

S1f3 > S1f3 M, S1f3 cat =

. slfl low_of sl1fl(L, M):-
assert (slfl tot(0)),
assert (slfl no(0)),

slfl avl,

slfl_av3_low(L),

slfl _av3_medium(L, M),

nl, #Aly nl;

write(['SLF1 Low is: *, L]),

L Rl

write(['SLF1 Medium is: ', M]).

slfl avl:-
sl.f_weights(_. ==/ ’ . . T,
slfl_av2(T),
fail.

slfl_avl,

slfl av2(T):-
add_sl1fl_tot(T),
add_slfl no,

1

slfl av3_low(L):-
retract (slfl tot (T)),
retract (slfl no(N)),
L is T /N,

slfl av3 medium(L, M):-
assert (slfl_tot(0)),
assert (slfl no(0)),
s1fl_av3_medium_1(L),
s1fl av3_medium_3 (M) .

slfl av3 medium_1(L):-

sif welghtel » _ & o _¢ Ti
s1fl av3_medium 2(L, T),
fail. i

slfl _av3_medium_1¢(_ ).
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s1lfl av3 _medium_2(L, T):-
T > 1y
add_slfl tot(T),
add_slfl no,

s1fl_av3 medium 2(_, _).

s1fl av3 medium_ 3 (M):-
retract (slfl tot(T)),
retract (slfl no(N)),
i K

s1f2 low of_slf2(L, M):-
assert (slf2 tot(0)),
assert (slf2 no(0)),
slf2 avl,
slf2 av3_low(L),
s1f2 av3_medium(L, M),
nl; ol nl,
write(['SLF2 Low fas N, LY,
write(['SLF2 Medium is: ', M]).

sif2 avl:=-
slf_weight.sl_, o e MR St Y T, _jr
slf2 av2(T),
fail,

s1f2 avl.

81£2 av2(T):-
add_slf2 tot(T),

add_slf2 no,
1

L

s1f2 av3_low(L):-
retract (slf2_tot(T)),
retract (s1lf2_no(N)),
Lkss'T 25,

s1f2 av3_medium(L, M):-
assert (slf2 tot(0)),
assert (slf2 no(0)),
slf2 av3_medium_1(L),
s1f2_av3_medium_3(M).

s1£2 av3 medium_1(L):-
glE welghted ol o o o .
slf2 av3 medium 2 (L, T),
fail.

s1f2 av3_medium 1(_).

o T, )

s1f2 av3 medium_2(L, T):-
T by
add slf2 tot(T),
add_slf2 no,
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s1f2_av3_medium 2(_, ).

slf2_av3_medium_3(M):-
retract (slf2 tot (T)),
retract (slf2 no(N)),
M ds i) N,

s1lf3_low _of_sl1f3(L, M):-
assert (slf3 tot(0)),
assert (sl1f3 no(0)),
slf3 avl,
slf3_av3_low(L),
s1f3_av3_medium(L, M),
nl, nl, nal;
write(['SLF3 Low is: ', L]),
write(['SLF3 Medium is: ', M]).

slf3_avl:-
sl owelohtalin ey W L, B LT T
slf3_av2(T),
fail.

s1f3 avl.

slf3 av2(T)t~ ;
add slf3 tot(T),

add_slf3 no,
1

s1f3_av3_low(L) :-
retract (slf3_tot (T)),

retract (s1f3_no(N)),
L &8 'T / N.

s1f3_av3_medium(L, M):-
assert (slf3 _tot(0)),
assert (slf3 _no(0)),
s1f3_av3_medium_1(L),
s1f3 av3_medium_3(M).

s1f3 av3 medium_1(L):~-
slfiweightsl ; v & _+¢ _
slf3_av3 medium 2(L, T),
fail.

s1f3_av3_medium_1(_).

L e k)

s1f3_av3_medium_2(L, T):-
T > L,
add_s1f3_tot(T),
add sl1f3 no,

1

s1f3 av3 medium _2(_, _).

s1f3_av3_medium_3(M):-
retract (81f3 tot(T) ),
retract (slf3 _no(N)),
M is 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),

niyenis Wil

write(['Pa Low is: ', Ll).,

write(['Pa Medium is: ', M]).
pa._avl:-

S welghts (1,40 ; S T Smel. oLy,

pa_av2(T),

fail.
pa_avl.

pa_av2(T):-
add_pa tot(T),
add_pa_no,
1

.

pa_av3_low(L):~-
retract (pa_tot(T)),
retract (pa_no(N)),
LivER: T 8 N

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) :-
slf_WEights(_o Sy, T, o ¥y K . Vs
. pa_av3_medium_2(L, T),
fail.
pa_av3_medium_1(_).

pa_av3 _medium 2(L, T):-
= 5,
add_pa tot(T),
add_pa_no,
Ve
pa_av3_medium 2(_, _).

pa_av3_medium_3 (M) :-
* ryetract(pa tot(T)).
retract (pa_no(N)),
Moxs 15 4N,

pk_low_of pk(L, M):-
assert (pk_tot (0)),
assert (pk_no(0)),
pk_avl,
pk_av3_low(L),
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pk_av3_medium(L, M),

nls ni, nl;

wri;e(I'Pk haw das o B,
write(['Pk Medium is: ', M]).

pk_avl:-
slf_weights t__u exml ) e Ly ’ ’ ’ ) v
pk_av2(T),
fail,

pk_avl.

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

pk_av3_low(L) :-
retract (pk_tot (T)),
retract (pk_no(N)),
hidss T /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):-
slf_weights(__. eyl Loy T, T S ) F __Jr
pk_av3_medium 2(L, T),
fail.

pk_av3_medium_1(_ ).

pk_av3_medium_2(L, T):-
i e
add_pk_tot (T),
add _pk_no,

pk_av3_medium_2(_, _).

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

pr_low_cof pr(L, M):-
assert (pr_tot (0) ).,
assert (pr_no(0)),
pr_avl,
pr_av3_low(L),
pr_av3_medium(L, M),
nl, nl, nl,

write(['Pr Low is: ', L]),
write(['Pr Medium is: ', M]).
Pr_aviy=
sli weights{ , , » _; Lo _» _7» s
pr_ava2(T),
fail.
pr_avl.
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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)),
Lods T R

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) :-

BLT welghtefs, SR 0 )
pr_av3_medium 2 (L, T),
faiil,

pr_av3 _medium_1(_).

pr_av3_medium 2(L, T):-
i T 1
add_pr_tot(T),
add_pr_no,

!

pr_av3_medium 2(_, _).

pr_av3_medium_3(M) :-
retract (pr_tot(T)),
retract (pr_no(N)),
Mitds T 0 Ni

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.

d° P dF of o df of

fuzzy ents_all:-
ni; nl; ni,
write('You have requested to calculate the Similarity Level Factors'),
e {115
write('In order to find the fuzzy matching levels of the GCS
entities,'), nl,
write('the individual similarity level factors for: 1y W= 1
write('attributes names Pa, key attribute namesPk, '), nl,
write('and relationship names'),

nl, nl,

write('In order to calculate the weight each of Pa, Pk, and Pr'j), 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: LI

read(Wlpa), nl, nl,

write ("ENTER the weight for Pk: vy,

read (Wlpk), nl, nl,
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write ('ENTER the weight for Pr:
read (Wlpr), nl, nl,

nd,. nl,

write('In order to calculate the weight

write('plays in calculating P,
write('each of these'), nl, nl,
write ('ENTER the weight for Pa:
read (W2pa), nl, nl,
write ('ENTER the weight
read (W2pk), nl, nl,
write ("ENTER the weight
read(W2pr), nl, nl,

for Pk:

for Pr:

nl. nl,

write('In order to calculate the weight

write('plays in calculating P,

write('each of these'), nl, nl,
write ("ENTER the weight for Pa:
read (W3pa), nl, nl,

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

write ('ENTER the weight for
read (W3pr), nl, nl,

Pk:

Pr:

fuzzy ents_all 1(Wlpa, Wlpk, W1

W3pa, W3pk,

fuzzy_ents_all 1(Wlpa, Wlpk,
W3pa, W3pk,

ent_names_s(E1l, _),

find SLF(El, Wilpa,

W3pa,

Wlpr,

Wipk,
W3pk,

Wlpr,

fail.
fuzzy . ente_all 14, e op @ g e oy

W2pa,
W3pr) :-

W3pr),

Appendix J

.)l'

each of Pa, Pk, and Pr'),
you must enter the weights for '),
l)l
'1!

')f

each of Pa, Pk, and Pr'),

you must enter the weights for '),

pr, W2pa, Wipk, W2pr,

W3pr) .

W2pk, W2pr,

W2pa, W2pk, W2pr,
% SLF=Similarity level factor

find_SLF(El, Wlpa, Wlpk, Wlpr, W2pa, W2pk, W2pr,
W3pa, W3pk, W3pr):-
find SLF_1(El,Wlpa, Wlpk, Wlpr, W2pa, W2pk, W2pr,
W3pa, W3pk, W3pr), !.
find SLF_1(El, Wlpa, Wlpk, Wlpr, W2pa, W2pk, W2pr,
W3pa, W3pk, W3pr):-
ent_names_s (E2, _),
find SLF_2(El, E2, Wlpa, Wlpk, Wlpr, W2pa, W2pk, W2pr,
W3pa, W3pk, W3pr),
fall
o2 M il SRR e s e e e
find SLF_2(E1, E2, Wlpa, Wlpk, Wlpr, W2pa, W2pk, W2pr,
W3pa, W3pk, W3pr):-
find_SLF_3(E1l, E2, Wlpa, Wlpk, Wlpr, W2pa, W2pk, W2pr, |,
W3pa, W3pk, W3pr), !.
find SLF_3(El, E2, Wlpa, Wlpk, Wlpr, W2pa, W2pk, W2pr,
W3pa, W3pk, W3pr):-
f att names(El, E2, Pa),
f att _keys(El, E2, Pk),
f ent. rels(El, E2, PE):

M is Pa * 100,
W is M + 0.5,
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O Wwxw o=

[ e B o |

is

integer (W),

is N / 100,

is Pk * 100,
is 5 + 0.5,

is

integer (X),

is B / 100,

ig Pz * 100,
is  E + 0.5,

is

integer (Y),

is B /100,

pow (O,
pow (O,
pow (O,

pow (C,
pow (C,
pow (C,

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

Bl

P2

B3
/*

Bl
P2
P3

Xy
R1
Vi
Al
L

v2
A2
T2

R3
v3
A3
T3

is
is
is

is
is
is

is
is
is
is

is
is
s
is

is
is
is
is

Wlpa,
W2pa,
W3pa,

AAl),
AA2),
‘ARA3),

Wlpk,
W2pk,
W3pk,

BB1) ,
BB2) ,
BB3) ,

Wlpr,
W2pr,
W3pr,

ae1).,
cc2),
cc3),

AAl * BB1 * ccl,
AA2 * BB2 * cc2,
AA3 * BB3 * cC3,

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

PE * 100,
Rl + 6.5,
integer (V1),
Al / 100,

B2 * 100,
R2 + 0.5,
integer (V2),
A2 / 100,

B3 * 1040,
B3 + D.5;
integer (V3),
A3 1100,

assertz(slf_weights(El, E2,

abc:-

retract (s1f weights(E1l,

fail.

f att_names(El, E2,

Pa) :-

\+ El=E2,
fuzzy ent att names(El, E2,

f att keys(El, E2,

Pkjit=

\+ El=E2,

fuzzy_ ent_att_keys (El,

E2, O,

E2,

e LGy

c,

G,

Paj .

Pk) .
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G,

G,
G,
G,

T1,

T1,

T2,

T2,

T3)).,

T3) ).
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£ ent rels(El;, E2, Pr):-
\+ E1=E2, .
fuzzy ent rels(El, 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 ecalling the first predicte

% (fuzzy_match_ents)

% to ensure no previous values from previocus runs.
initialize:-
retract (tpa_no(_)
retract (tpa_tot (_
retract (tpr_no(_
retract (tpr_tot (_
initialize.

) r

).

fuzzy match_separate:-
initialize,
assert (tpa_no(0)),
assert (tpa_tot (0)), .
assert (tpr_no(0)),
assert (tpr_tot (0)),
fuzzy_match_ents.

fuzzy match ents :-
ent_names_s(El, _),
fuzzy ents_1(El),
fail.,

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

nl, ni,
write('The average SLF (Pa) of fuzzy matching all entities '),
write('based on the attribute names only is: LI 1

Av is T [/ N,

write(Av), nl, nl, nl,

retract (tpr_no(Aa)),

retract (tpr_tot (B)),

write('The average SLF (Pr) of fuzzy matching all entities '),
write('based on the relationships names only, is: Ly i

Av is B / A,

write(Av), nl.

fuzzy ents 1(El) :-

3 ST § B

write(['The following fuzzy match results of entities was based on']), nl,
write(['the matching of the two entities on the attribute names ']),

Rl aly

fuzzy ents_att_names_2(El),

nl, ni,
write(['The following fuzzy match results of entities was based on'l), nl,
write(['the matching of the two entities on the KEY attribute names ']),

N1y Mk,
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fuzzy ents_att_keys_2(E1l),

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

fuzzy ents_rels_2(El),
1

fuzzy ents_att_names_2(El) :-
ent_names_s(E2, _),
fuzzy match_att_names_3(E1l, E2),
fail.

fuzzy ents_att _names_2(_).

fuzzy match_att_names_3(El,  E2) :-
fuzzy match_att names_4(E1l, E2),
1.

fuzzy match_att names_4 (E1, E2) :-
\+ El=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(El) :-
ent_names_s(E2, _),
fuzzy match_att_keys_3(El, E2),
fail,

fuzzy ents_att_keys_2(_).

fuzzy match_att_keys 3(El, E2) :-
fuzzy match_att_keys_4(El, E2),
1

fuzzy match_att_keys_ 4(El, E2) :-
\+ El1=E2,

fuzzy_ent_att_keys(El, E2, Pk),
assert (f slf pk(El, E2, Pk)).

fuzzy ents rels 2(E1l) :-
ent_names_s(E2, _),
fuzzy match rels 3(E1l, E2),
fail.

fuzzy ents_rels 2(_).

fuzzy match rels 3(E1, E2) :-
fuzzy _match_rels 4(E1, E2),
!

fuzzy match rels 4(El, E2) :-
\+ El1=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 (E1l, Al), E1A),
setof (A2, ent_att_names(E2, A2), E2a),
is_set (E1A),
is_set (E2a),
intersection(E1A, E2A, 51),
union (E1A, E2A, S52),
proper_ length(Sl, L1),
proper_ length (52, L2),
Pa is L1/L2.

fuzzy_ent_att_keys(El, E2, Pk) :=- i
setof (Al, ent_att_det s(El, att(Al, _, key, _)), E1K),
setof (A2, ent_att_det s(E2, att (A2, . key, YY), E2K),
is_set (E1K), " b
is_set (E2K),
intersection(E1K, E2K, 51),
union (E1K, E2K, 52),
proper_length(sl, Ll],'
proper_length(sS2, L2},
Pk is L1/L2.

fuzzy_ ent_rels(El, E2, Pr) :-
setof (R1, rel involves ent(El, R1l), Rsetl),
setof (R2, rel_involves_ent (E2," R2), Rset2),
is_set (Rsetl),
is_set (Rset2),
intersection(Rsetl, Rset2, S1),
union(Rsetl, Rset2, S2),
proper length(Sl, L1),
proper length(S2, L2),
PY 48 Ta/12.

fuzzy att_vals(El, E2, Pv) i~
setof (V1, non_empty vals(El, V1), Vsetl),
setof (V2, non_empty wvals(E2, V2), Vset2),
is_set (Vsetl), -
is_set (Vset2),
intersection(Vsetl, Vset2, S§1),
union(Vsetl, Vset2, 52),
proper length(Sl, L1),
proper_ length(S2, L2),
Pv is L1/L2,

5l nl, :
write(['ENTITY 1 ', E1, 'ATTRIBUTES ', Vsetl]), nl,
write (['ENTITY 2 ', 'E2, 'ATTRIBUTES 'y Vset2]), nl,
write([' fuzzy factor Y. Bv1)., mil, nk.

non_empty_valstzl, g TR ]
ent_att_det s(E1l, att(Al, V1, _, _)).

A+ NMi=[],

/********1‘*************1*******1*****1****I‘*I‘**“***t*************

¥y
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% adds Pa to the total of all
% later.
add_slfl tot (SLF) :-
retract(slfl tot(s)),
T ia & % SILF,
assert (slfl_tot(T)).
agd slfll Lot ),

% adds Pa to the total of all
% later.
add slfl no:-
retract (s1fl no(S)),
T is & + 1,
assert (slfl no(T)).
add_slfl no.

% adds Pa to the total of all
% later.

add_slf2 tot (SLF) :-
retract (s1f2 tot (5)),
T 8 5 * SLF,
assert (slf2 tot(T)).

add_slf2 tot(_ ).

% adds Pa to the total of all
% later.
add_slf2 no:-
retract (slf2 no(s)),
T ds 5 + 1,
assert (slf2 no(T)).
add_slf2 no.

% adds Pa to the total of all
% later.

add _slf3 tot (SLF) :-
retract(slf3_tot(s)),
T 18 § * BLY,
assert (slf3 tot(T)).

add_sl1f3 toti( ).

% adds Pa to the total of all
% later.
add_slf3 no:-
retract (s1f3 no(S)),
T 188 * 1,
assert (slf3 no(T)).
add_slf3 no.

Appendix J

Pa's, in order to get the average Pa

Pa's, in order to get the average Pa

Pa's, in order to get the average Pa

Pa's, in order to get the average Pa

Pa's, in order to get the average Pa

Pa's, in order to get the average Pa
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%

% later.
add_pa_tot (SLF) :-

retract (pa_tot (8)),

T is § + SLF,

assert (pa_tot (T)).
add_pa_tot(_ ).

% adds Pa to the total of all
% later.
add_pa_no:-

retract (pa_no(S)),

i85 +1,

assert (pa_no(T)).
add _pa _no.

%

% later.
add_pk_tot (SLF) :-

retract (pk_tot (5)),

T ia 'S + 'S8LF,

assert (pk_tot (T)).
add_pk_tot (_).

%

% later.
add_pk_no:-

retract (pk_no(S)),

T is S =» 1;

assert (pk_no(T)).
add_pk_no.

% adds Pa to the total of all
% later.
add _pr_ tot (SLF) :-
retract (pr_tot (8)),
T is S + SLF,
assert (pr_tot (T)).
add pr_tot(_).

% adds Pa to the total of all
% later,
add_pr_no:-

adds Pa to the total of all

adds Pa to the total of all

adds Pa to the total of all
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Pa's, in order to get the average Pa

Pa's, in order to get the average Pa

Pa's, in order to get the average Pa

Pa's, in order to get the average Pa

Pa's, in order to get the average Pa

Pa's, in order to get the average Pa
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retract (pr_no(S)),

T dia /S + :1;

assert (pr_no(T)).
add_pr_no.

/*t******ﬁ"t*i*tti***'**t******i’**iii*W*l'****i’tt*"t***"*ttﬁ***t**t**

This section accumulates a list of SLF values for different welghts.
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 I
have

Also,
The bagef command did not work for large solutions

18-
assert (1([]})).,
nE" e
retract(1(L)),
write(L) .

N

Iglz= )
SIfwaightQiSel =0 e ety i S
1ls2 (T] r
fail.

Le2 (1) =
L3 ET Y 1

1s3(T):~-
retract (1(L)),
append (L, [T], L1), nl, nl, nl, write(Ll),
assert (1(L1)).

stats:-
bagoflT, 81f welgRtsl o o o, o o T, -, e S,
write(S),
statl (S).

statl (SLF1_list):-
sort (SLF1_list, SLF1_1),
length(SLF1_l, SLF1_length),
A 1s SLF1_length / 2,
Al is integer(A),
nthl(Al, SLF1_1, SLF low),
write (SLF_low).

l’*******t'l‘**********************t************t****t*t****t*iit****/
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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 (' 1 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).

guery Li )i-

query,
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/*

[* Module : query schema

/* Author : Mansoor Hassan |

/* Notes : This module retrieves any kind of information
S * about the global schema

/* and the individual user views.

/*

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)).
rel _att_det_s([Rel_names], att([Att_names], ([Vals], K _stat, Prio)).
ent_rel s(entl([Ent_names], [Cards], [Stat]),

rel ([Rel_names]),

ent2 ([Ent_names], [Cards], [Stat])).
*/
% The following predicates are for querying the contents of the
% individual user views.

query_schema:-
nl, nl, nl,

write('You have requested to query the contents of the schema.'),nl,

write ('Below
write('Please
nl, nl,
write ('l
write('2
write ('3

nl
write('4
write('S
write('e
write('7

write('n
nl,
read(Q) ,

is a list of the queries you can make.'), nl,
type the of the query, followed by a .'),

List all relationship names in the schema'), nl,

List entities involved in a given relationship'), nl,
List all entity-relationships-without their attributes'),
r

List all entity-relationships in the schema'), nl,

List all attributes in the schema'), nl,

List attributes of a given entity'), nl,

List key attributes of a given entity'), nl,

To end the gquerying of the schema'), nl,

query_ schema_1(Q).

guery schema.

query schema_1(1):-

rels names_in schema,

pause,

guery_schema.

query schema 1(2):-

ents _in_schema_rel,

pause,
query_schema

query_ schema 1(3) :-
all rels,
pause,
query_schema

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.

% Finds all the relationships in the main schema
rels names_in_schema:-
rel names_s(Rel names, _), nl,
write('Relationship . Y ¥y
write (Rel_names), nl,
fail.
rels names_in_schema.

% Finds the entities involved in a relationship in the schema °

ents_in_schema rel:-
anl, ‘nl,. al;
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,
write('The following entities are involved in relationship i
write(Rel_names), nl,
ents _in_schema_rel 1 (Rel_ names) .

ents_in schema_rel 1 (Rel_names):-

% extract the entities of next schema rel with given name

enﬁ_ral_s{antl{Entl‘namea, e 1l
rel (Rel names),
ent2 (Ent2 names, _, _)),

write(Entl_names),

write(' and i s
write (Ent2 names), nl,
fail.

ents_in_schema_rel_ 1(_Rel names).

% Finds the cardinalities of entities in a relationship
cardinalities (Rel) :-
0 [
write('The cardinalities of the entities in relationship '),
write(Rel),
fail.
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cardinalities (Rel) :-

% extract the entities of next schema rel

ent_rel s(entl(Entl_names, Entl cards,

Appendix J

with given name

_]:

all the relationships in schema

write('The cardinalities of the entities in all rels in schema'),nl,

rel (Rel) ,

ent2 (Ent2_names, Ent2 cards, _)),

nd

write(Entl_names),

write(® '),

write(Entl_cards),

write (' and )i nd

write(Ent2 names),

write("' b T

write (Ent2 cards), nl,

fail.
cardinalities(_Rel).
% Finds the cardinalities of entities in
cardinalities:-

nl,

Write ('—m=m—m e e e

nl,

fail.

cardinalities:-

% extract the entities of next schema rel

ent_rel s(entl(Entl_names,
rel (Rel),
ent2 (Ent2_ names,
ni,
write('Relationship name is :
write(Rel), nl,
write(Entl_names),

Entl_cards,
Ent2_cards, _)),

‘).

write(' '),

write(Entl cards),
write (' and 'Y, nl,
write(Ent2_names),
write(' 0 K
write(Ent2 cards), nl,
fail.

cardinalities.

% Finds the attribute names of a given
atts _of_ schema_ent (Ent) :-

nd, anil;

write('The entity

write(Ent),

write('

£ail.

I)'

atts_of schema_ent (Ent) :-

has the following attributes:'),

with given name
_}l

entity in the schema

ni,

% extract the next attribute of the entity

ent_att names(Ent,
write (Att_names),
fail,

atts of schema_ent (_Ent_names) .

Att_names),
L

key atts_of sch ent:-
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nl; nl,

nl, 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) :- '

S W s

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,
Fall:

notkey_atts_of sch_ent (Ent) :- ;
% 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; B8l ‘ni,

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)
I
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 chocsen ent:-
nl; nal;
Write('———=——— e e e WL

write('You have requested to list the attributes of a given entity'),
nl;

write('Please enter the entity name: M

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(entl{Entl, _, _),
rel (Rel_names),
ent2{Ent2l. . V).
write([‘'entity-relationship *, Ent1l,' '+Rel names, ' i
Ent2]), nl,
fail.
% lists all the atts in the schema

all atts:-
att_names_s (Att_names),
write(['attribute ',Att_names]), nl,
fail.
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/*****l‘*"‘l‘****t****i*t*************i’*t******tt*ti*t*ti********ii*til‘*/

o Module : query views xJ
/* Author : Mansoor Hassan */
i Notes : This module retrieves any kind of information sy
/* about the global schema #f
/[* and the individual user views. */

/**r******t******il‘**i**************'t*ti****'l'**i*t**********t****t***/’

/*
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 ocec, [Cards], [Ent_stat])).
L

query views:-
nil, ni, nal, y
write('You have requested to query the contents of the views.'),nl,
write('Below is a list of the queries you can make.'), nl,
write('Type the appropriate number of the query, followed by a .'),

nl; nk,

write ('l 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 wview'),nl,
write('6 Show cardinalities of entities in a relationship'),nl,
write ("7 List the attributes in a given entity'),nl,

write('8s 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 wview'),nl,
write('n To end the querying of the views'), nl,

i

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. a

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 follewing predicates are for querying the contents of the
% individual user views.
% Gets all the view names of the application.

views names:-
view(V, _J), nl,
write (V),
fail,

views names,

% gets all the view names in the application
% and also checks if a given view is in the data base
view:-
nil, nl,
write ('Enter the view name: L e
read(V),
view(V, ),
write('found view: '), write(V).
view:-

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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write('Enter the name of the view you wish to list its relationships'),

nl,
read (View),
rels names_in_view 1 (View).

rels names_in view 1 (View):-
rel (View, rel(Rel_names, =14
write('Relationship i
write(Rel names),
fail,
rels_names_in_view( View).

I

nl,

% " Finds the entities
ents in rel:-
nly ol

write('to list the entities involved in it'),
read (Rel),
ents_in_rel 1(Rel).

nl,

ents_in_rel 1 (Rel):-
nl,

write('The following entities are involved in relationship

write (Rel), nl,
ents in rel 2(Rel).

ents_in rel 2(Rel):-
ent rel( ,

ent (Entl, , _, _).
rel{Rel, ),
ent (Ent2, — ’ _}’;
write(Entl),
write(' and
write(Ent2),

fails
ents_in_rel 2(_Rel).

o i
nl,

% Finds the entities

ents_in_rel_in view:-
Y A 'y
write('Enter the view name in which relationship is
read (View) ,
write('Enter the relationship name you wish teo 1list
read (Rel),
ents_in rel in view 1(View, Rel).

ents_in rel in view 1(View, Rel):-

nl,

write('Entities involved in the relationship

write(Rel),

Ij'

write(' in the view b
write(View), nl,
fail.

ents_in_rel in view_1(View, Rel):-
ent_rel (View,
enti(Entl, "% )G
rel (Rel, ),
ent(Ent2, ., _. _J).

write(Entl),

write(' and '),
write (Ent2), nl,
fail.

ents_in rel in_view(_, s
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% Finds the cardinalities of entities in a relationship

cardinalities v:-
il nl;
write('Enter the view name in which relationship is modelled'), nl,
read (View),
write('Enter the relationship name you wish to 1list '), nl,
write('the cardinalities of the entities inveolved in it'), nl,
read (Rel) ,
cardinalities_vl(View, Rel).

cardinalities_vl(View, Rel):-

nl, nl,

write ('The cardinalities of the entities in relationship ST
write(Rel),

write (' in the view b

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(Entl_cards),
write(* and MY
write(Ent2),
write(' '),
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'), nl,
read (Ent) ,
atts_of ent_1(Ent).
atts_of ent_1(Ent) :-
al,; al,
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:i-

nl, nl, :

s e o T e e e e e YYe nl;
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: i

read(Vv), nl,

Wwrite('Please enter the name of the entity: '),
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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, _)),

Appendix J

nlk,
write(Att),
fail.
key atts of ent v . 3({ , ).
% Finds all the entities in all the views with the given attribute

view _ents with_att:-
nl, nl, nl,

write('You have requested to look at the entities

write('a given attribute'), nl,
write('Enter the name of attribute: L 7S
read (Att_name),
view_ents_with_att_1(Att_name).

view_ents with_att 1 (Att_name) :-
nl, nl, 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 entet=

ent( , ent(Ent, _, )),.

write(['entity LR 5 o TR

fail.

list ents in _a_rel{(Rel name):-
rel (Rel name), !,
view_rel(_,rel(Entl,Rel name,Ent2)),
write([Entl," and oERE21) . nl,
fail.

list atts_of chosen_ent(Ent) :-
ent_att (Ent,Att),

write(['Entity ';,Ent, 'has attributes LeREL ) nk

fail.

list _all rels:-
nl,y ni, ni;

write('Below are all the relationship names in all views'),

list all rels 1.

1ist all rels 1:-
rel (View, rel(R, _ ,_)
write('relationship: !
write(R),
writef!' in wview: '),

’

)
) L
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write (View), nl,
fail.

list_rels of chosen view(View) :-
view_rel (View,Relation),
write(['Relation ',Relation]),nl,
fail.

1ist &1l atts:~
ent_att(_,A),
write(['attribute trAlY e nls
fail.

list_all _generalisations:-
gen (Gen, _:' v
write(['generalisation object ',Genl]),nl,
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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i* Module : schema_vdl_form */
/* Author : Mansoor Hassan */
/* Notes : This module displays the contents of the main schema */
/* in a VDL format. */

show_rel :-
nl, nl;
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(entl(El, El_cards, E1l_stat),
rel(Rel),
ent2 (E2, E2 cards, E2_stat)),
show_ent _rel det(entl(El, El1 cards, El1_stat),
rel (Rel),
ent2(E2, E2 cards, E2 stat)),
fail.

show_rel 1( ).

show_ent :-
ni,: nil;
write ('You have requested to loock at all occurences of a relatienships'),
nl,
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(entl(El, El1 'cards, El1 stat),

rel (Rel),
. ent2(E2, E2 cards, E2 stat));

show_ent 2 (Ent, El, El_cards, El_stat, Rel, E2, 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_cof this rel (Ent, El1, E2),
show_ent_rel det(entl(El, El_cards, E1l_stat),
rel (Rel),
ent2 (E2, E2_ cards, E2 stat)).

ent_of this_rel (Ent, E1, _) :=
Ent=El.

ent. of this rel(fnt, _, E2) -
Ent=E2.

% This predicate displays all the relationships in the schema
show_schema: -
ent _rel s(entl(El, E1 _cards, E1l_stat),
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rel(Rel),
ent2(E2, E2 _cards, E2 stat)),

show_ent_rel det (entl(El, E1_cards, E1l_stat),
rel (Rel), ’
ent2 (E2, E2_cards, E2_ stat)),
fail.

show_schema.

show_ent_rel det (entl(El, E1 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), !.

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 detl ).

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) :- .
\+ E_stat==[],
write (' role "),
write(E _stat).

write ent_det_1(_).

show_ent_att_det (E) :-
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 L
write(Att),
write(', 'Y,
write (K_stat),
write(', 0 i
show_att_vals(Vals).
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write_rel_name (Rel):-
~rel_ _s(Rel, ),
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/* Module : views_vdl form 7
/* Notes : This module displays the contents of the views *f
/* in a VDL format. 2 */

% displays all the entity-relationships of all the views.
show_all views:- X

view(V, ), nl, nl, nl,

write{‘*t*t*ttt*t*******t*ttt****ﬂ******t******i***t**t****l)'

write{l*iti*****i******tt*tt*i*****tt*ti**t**tw******i**t*wI)' nl' nl’
write('considering view *Ye

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 (E1, El_occ, Cardsl, Statl),
rel {Rel, Rel occ),
ent (E2, E2 occ, Cards2, Stat2)),
show_view_ent rel det (V,
3 El, El _oce, Cardsl, Statl,
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 (E1, El_occ, Cardsl, Statl),
rel(Rel, 'Rel occ),
ent (E2, E2 occ, Cards2, Stat2)),
show_view_ent _rel det (V,
El, E1 occ, Cardsl, statl,
Rel, Rel_occ, .
E2, E2 occ, Cards2, Stat2),
fail, :

show_view rel( ).

show view_ent rel det (V,
El, El_occ, Cardsl, Statl,
Rel, Rel occ,
EZ, E2 occ, Cards2, S5tat2):-
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show_view ent_rel det_ 1(V,
El, El1 occ, Cardsl, Statl,
Rel, Rel occ,
E2, E2 occ, Cards2, Stat2?),

1

show_view_ent_rel det 1(V,

El, El_occ, Cardsl, Statl,
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, E1, El occ),

write view ent_det (E2, Cards2, Stat2),
show_view ent att det(V, E2, E2 occ), !.

showivtew ent redidet 1o Do o o "0l —, 0 PN, s

write view_ent_det(E, E_cards, E_stat) :-

nil; "al; '
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(V,
ent(E , E.oce),
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 ("' Ly

write(K_stat),
show_view_att vals(Vals),
write(', e

write view att det( , _, _, _).

show_view_att wvals(V) :-
nenvar (V) ,

V\==IJ '3

write("', values Y e

write (V) .
show_view_att vals(_).
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write view rel att_det(V, Rel, Rel occ):-
rel_att (v,
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 o
write(Rel),
nl.

write view rel namedf ., |, _},

ask_for_ view_name (V) :-
gl nl, al;

write('You have requested to look at the contents of a wview '), nl,
write('in VDL format, '), nl, nl,

write('Please enter the name of the view 2 LY e

read (V) .

ask_for view name( ).

ask_for_rel name(V, R) :-
nls ‘Bly nl,
write('You have requested to lock at the contents of a rel '), nl,
write('in VDL format, '), nl, nl,
write('Please enter the name of the rel 3 i A
read(R), nl, nl,
write('Enter the name of the view where the is '), nl,
write('Please enter the name of .the view 3 %) .
read (V).

ask for rel name(_, _).

215



/*
[ *
/*
[ *
/*
/*
/*

Module :
Author :
Notes

% hol

Appendix J

oy

add_ent_att det to schema *)

Mansoor Hassan *f
: 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 Ll

latter in the appropriate way *f.

ds 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/l.

% 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)),

90 90 o df of

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)),

Fal

assert ent att det( ., _» _» _, _).

assert_ent atts(V_name, rel(Rel names, Rel occ, _),
ent_¥el s(entl(Entl names_s, Entl_cards_s, Entl_stat_s),
rel (Rel_names_s),

9P of odf

%
identify

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 h

correspoend_rel ents(V_name, rel(Rel names, Rel occ, _),

eﬁf_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),
fall. ;

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.

a9 g0 gf oe

assert_corr_schema_ent_atts(V_name, Ent_names, Ent_ocec,
Att_names, Vals, K stat, Att prie) :-

assert_corr_ent_atts_det (V_name, Ent_names, Ent ocec,
Att_names, Vals, K_stat, Att prio), !

L)

agsert corr schema ent @&tial:; =, 5 = o - o, 1,

assert_corr_ent_atts_det (V_name, Ent_names, Ent_oceg,
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 _oce, _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 prie) :-

% 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__stattV_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 val),

retract (ent_att det_s(Ent_ names,
att (Att_names, _, _, _))),

% assert the schema ent att connection with
% attribute details

assert_ fact(ent_att_det s (Ent_names,
att (Att_names, Decided val, Decided k_stat,

retract (real ent_att_key stat(Decided_k_stat)),
retract (real_ent_att_val (Decided_val)).
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/* Mcdule : add rel att_det to_schema i

/* Author : Mansocor Hassan e

/* Notes : this predicate updates the att details of the schema rel i
/* with those of the view rel. g

/* in case of conflict, the history is referenced, and if not*/

/* available, then the DBA is asked for help. =/
[Rx*x*k*kKk*%kx %%  Althoug, all rel atts are transferred by VI to their * /

/* connecting ents, this is carried out as a post integration =/
/* (restructuring) step. Now, the updating is done first */

% 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/l.

% 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,
% 1if not already asserted
add_rel att_names(V_name, Rel_names, Rel_oce, Att _names),

% since rel is being added to the schema for the firsty time

% all its atts details are alsc 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 _prie)), I.

adt-xall sttt 0 o e .

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),
i :

add rel att names¢., ., _, )5

% assert the rel att names conncection to the schema
% 1f 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_ocec, 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 prioc_s, Real_att_prio),

% extract decided rel att key stat
real_rel_att_key stat (Real_k_stat),

% extract decided rel att wval
real rel att_ val (Real vals), _
% assert schema rel att det with real details
assert_ fact(rel_ att_det s(Rel names,
_att (Att_n;mes, 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(entl(Ent_names, Cards, Stat),

rel( Rel names_s),

ent2 (Ent_names, Cards, Stat))) :-

o of g0

% 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 avts( , _, Y
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/* Module : add and update ent names

/* Author : Mansoor Hassan

/% 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

/* from the history or from the DBA, if no hsitory

L8 of this is kept

% ent prio connection already exists, so update prio value

add _and_update_ent names(_,

ent_names_s(Ent_names, ).

Ent_names, _,

J =

% ent prio connection is asserted for the first time

add_and_update_ent names(_,

Ent_names, _,

assert fact(ent_names_s (Ent_names,

Ent_prie) -
Ent_prio)).

% use view ent prio as schema ent prio
update_ent_prio(_, Ent_names, _, Ent_prio,
var (Ent_prio_s),

% remove old ent prioc connection before inserting new one

replace_fact (ent_names_s (Ent_names,

ent_names_s (Ent_names,

Ent_prio 's) :-

Ent_prio_s),

Ent_prio)).

% ent prio is 0 so dont change connection

update_ent_prio(_, _,
var (Ent_prio).

: % both
update_ent_prio(_, _,

_+ Ent_prio,

prios equal,
_+ Ent_prio,

nonvar (Ent_prio),
nonvar (Ent_prio_s),
Ent_prio==Ent_prio_s.

Y =

ERt prio s) 1~

% both prios not zero, not

update_ent_prio(_, Ent_names, _,

equal, but in history

_» Ent prio g) -

% 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,

update_ent prio(V_name, Ent_names,
ask DBA_ for_ent prico(V_name,

Ent_names,

Hist_ent_prio)).

Ent_occ, Ent prio, Ent_pric_s) :-

Ent_occ,

ent prio_confl DBA_reply(V_name,

update_ent_prio(_, _.

Ent_names,

ask_DBA_for ent_prio(V_name,

Ent_names,

Ent_occ,

Fat_prio, Ent_prio_s, Reply),

Ent_prio, Ent_prio s, Reply).

_Ent_occ, Ent_prio, Ent_prio s, Reply):-

% none of the above is satisfied,

clear_screen,

nl,
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write ('CONFLICT between view and schema entities priorities'), nl, nl,
write('view name is : LYy

write(V_name), nl, nl,

write ('entity name is : i

write (Ent_names), nl, nl,

write('schema entity has priority : £y

write{Ent . pric a), nl, #l,

write('view entity has priority : 15

write(Ent_prio), nl, nl,

write('Please do one of the following :'), nl, nl,

write("' 1. Enter a new priority wvalue'), nl,

write("' 2. Type g or gquery to get information from the views or'),
nl, i -

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_confl 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 wal, therefore,
% replace old ent prio connection and assert as history
ent_prio_confl DBA reply(_, Ent_names, _Ent oce, _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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L% Module : add_and update_rel_ names */
! Author : Mansoor Hassan L
/* Notes : This module adds the rel name and its priority to the schem */
/* if not already aserted. *f
/* If the connection is already declared then this module uses */
/* the update _rel pric to assert the new prio value either m
/* from the history or from the dba */

% 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 pric 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), y
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 prioc_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 1s satisfied, s¢ ask the DBA to resolve conflict
ask_DBA_for rel prio(V_name,

Rel names, Rel occ, Rel prio, Rel priec_s, Reply):-
clear screen, . ¥
write('conflict between view and schema relationship priecrities'), nl,
write ('view name is : 3.
write(V_name), nl, nl,
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write('relationship name is : L

write(Rel_names), nl, nl,

write('schema relationship has priority : iy

write(Rel prio_s), nl, nl,

write('view relationship has priority : e

write(Rel_pric), nl, nl,

write('Please do on of the following :'), nl, nl,

write(' dve Enter a new priority walue'), nl,

write("' L Type g or query to get information from the views or'),
rnl,

write(' schema'), nl, ;
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==qg;
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 prio s),
rel names_s (Rel names, New _prio)),

% a new rel prio by the DBA 1s asserted as history

% for future conflicts.
assert (hist_rel prio(rel names_s(Rel names, New_prio))).
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/* i
/* Module : replace_rel name wf
/* Author : Mansocor Hassan . *f
/* Notes : This module has the function of changing the names w
/* of any of the ERM relationships, by changing all its it
/> occurences in the schema. it

% This predicate is called by the designer to replace an old
% relationship name with a new one
change_rel name :-
nl, nl, ni,
write('Please enter the name of the relationship you wish to change'),

nil;

write('followed by the new name you wish the relationship to assume'),
nl,

write('Enter old relationship name : i I

read (R),

write('Enter the new relationship name to replace the old name: Y
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,

r

write(['were replaced by the new relationship name ', New_rel namel]), 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) :-
nl;. nl;
write(['I Have replaced all the relationship attribute connecticns']), 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),

fail.
replace_rel att det connections(_, 2 g
write([' I have replaced all the relationship attribute details L) 10

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) :-

aent rel afentl(., _, _).
rel (R),
egt2is e s
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(entl(El, Cardsl, Statl),
rel(R),

ent2 (E2, Cards2, Stat2))),
assertz(ent rel s(entl(El, Cardsl, Statl),
rel (New_rel name),
ent2 (E2, Cards2, Stat2))), !.

227



Appendix J

/' 3 */
7% Module : replace_ent_name *f
/* 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, */

% This predicate is called by the designer to replace an old
% entity name with a new one
change_ent_name :-
nt, #Hl, 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 : Y

read (0Old_ent_name),

write('Enter the new entity name to replace the old name: b

read (New_ent _name),
replace_ent_name(Cld_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(0ld _ent, New_ent),

nl, nai; nl,

write(['All the occurences of the entity: Y. ©0ld ent}l), al,
write(['have been changed to the new entity name: ', New_ent]),
nl, al.

% Change all the occurences of the entity name
% and priority connections
replace_ent_prioc(0ld ent, New_ent) :-
ent_names_s(0Old _ent, Prio),
replace ent_pric 1(0ld ent, New_ent, Prio),
fail.

replace ent prio( , 1.

replace_ent prio 1(0ld ent, New ent, Prio) :-
retract (ent_names_s(0ld_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(0Old_ent, New_ent) :-
ent _att_ names (0Old ent, Att),
replace_ent_att_conn_1(0ld ent, New_ent, Att),
fail.

replace_ent_att_conn(_, _).

replace_ent_att_conn_1(0ld _ent, New_ent, Att) :=
retract (ent_att names (0Old _ent, Att)),

228



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(0ld_ent, New_ent) :-
ent_att det s(0ld ent, att(Att, Vals, K, P)),
replace_ent_att_det conn_1(0ld ent, New_ent, Att, Vals, K, B),
fail.

replace_ent_att_det conn(_, _).

replace_ent_att_det_conn_1(0ld ent, New ent, Att, Vals, K, P) :-
retract (ent_att_det_s(0Old ent, att(Att, Vals, K, P))),
assertz(ent_att det_ s(New_ent, att(Att, Vals, K, P))), 1!.

%Change the name of the entity to the new name
% at all the entity relationship connections
replace_ent rel conn(0Qld_ent, New_ent) :-
% get the next entity relationship connection
ent_rel s(entl(El, ¢1, S1),
rel(Rel),
ent2 (E2, C2, 82)),

Appendix J

replace ent_rel conn_1(0ld_ent, New_ent, E1, Cl1, S1, Rel, E2, €2, S2),

fail.

replace ent rel connf{ , _).

replace_ent_rel conn_1(0ld ent, New ent, E1, €1, S1, Rel, E2, C2, S2)

replace_ent_rel conn_2(0ld_ent, New ent, E1, Cl1, S1, Rel, E2,
1

% Recursive relationship, therefore change both entities
replace_ent rel conn 2(0ld ent, New ent, El1, €1, S1, Rel, E2, €2, S52)
0ld_ent=El,
0ld_ent=E2,
retract (ent_rel s(entl{(El, C1, 81),
rel (Rel),
ent2(E2, €2, S52))),
assertz(ent_rel s(entl(New_ent, C1, 51),
rel (Rel),
ent2(New ent, C2, 52))).

% Not recursive relationship, therefore,
% Change only the name of the left side entity (E1)
replace ent rel conn_2(0ld ent, New ent, El, €1, Sl1, Rel, E2, C2, 52)
Old_ent=El,
retract (ent_rel s(entl(El, C1l, Ss1),
rel(Rel), :
ent2 (E2, €2, sS2))),
assertz(ent_rel_s(entl(New_ent, Cl, S1),
rel (Rel),
ent2(E2, €2, $S2))).

% Not recursive relationship, therefore,
% Change only the name of the left side entity (El)
replace_ent_rel conn_2(0ld ent, New ent, E1l, Cl, S1, Rel, E2, C2, S2)
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/% */
/* Module : replace_att name *
/* Author : Mansoor Hassan */
/* Notes : This module has the function of changing the names */
/* of any of the attributes , by changing all its e
/* occurences in the schema. */

% This predicate is 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, ‘nd, Ak,
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 : S
read(0ld_att),
write ('Enter the new attribute name to replace the old name: i s

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, 0ld att, New_att) :-

ent_att names(E, Old_att),

replace_att_name_of ent_1(E, Old_att, New_att),

fail.

9 go o o

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(0ld att, Vals, K, PB)),
replace_att_name_of _ent_att_1(E, 0ld_att, New_att, Vals, K, P),
fail.

replace_att_nameﬁof_gnt_att}_, =yl

replaceﬁatt_name_of_pnt_att_lfE, Old att, New att, Vals, K, P) :-
retract (ent_att _det_s(E, att(0ld att, Vals, K, P))),
assertz(ent att det s(E, att(New att, Vals, K, B))), !.
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I */
/* Module : add _sch_ent_att val */
/* Author : Mansoor Hassan */
/* 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 :-

fke e nios iy
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 ar)L o nil;
write('value to'), nl,

write('Enter attribute name : )

read (Att) ,

write('Enter the VALUE you wish to add: 0
read(V),

ent att_det s(E; att(att, WVals, X, P)),
append(V, Vals, New vals),
assertz(ent_att_det_s(E, att(Att, New_vals, K, P))).
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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
i
share_some_names (Name_list_1, Name list 2)).

% This predicate is true if the two name sets share at least
% one name.

share_some_names (Name_list 1, 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 assumes
that both sets are known, and that you don't care which element
it is that they share.

@ df oP o

intersect_name_sets (Name_ list 1, Name_ list 2) :-
i member (Element, Name list 1),

memberchk (Element, Name_list 2),
1
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/* Module : schema_stats */
/* Notes : This module shows the statistics of the views. */

:- dynamic written/1.

s_no of rels:-
ni, nl,
write('The following are the relationships in all the schema'), nl, nl;
assert(t(0)),
s_no_of rels 1,
retract (£(T)), nl, nl, nl,
write('Totoal number of relationships in all the schema is: '),
write(T), nl.

s _no of rels,

$_nolel realshls—
rel names_s(Rel, _), nl,
write('relationship: B Hi
write(Rel),
add_one,
fail.

s_no_of rels 1.

a_no of entsi-
nl, nl,
write('The following are the entities in all the schema'), nl, nl,
assert(t(0)),
s_no_of_ents_1,
retract{t{(T)), a1, nl, al,
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: s
write(Ent),
add_one,
fail.

s_no_of ents_1.

s_no_of atts:-
nl, nl,
write('The following are the attributes in all the schema'), nl, nl,
assert (£(0)),
s_no_of atts 1,
retrdcE (eAT) Y, ng, nl, nl,
write('Totoal number of attributes in all the schema is: '),
write(T), nl.

s_no of atts.
s_no_of atts 1l:-
att_names_s (Att),

s_no_of_atts_2(Att),
fail.
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/* Module : views_stats * /
/* Notes : This module shows the statistics of the views. */

t= dynamic t/1.

add_one:-
retract (t(s)),
e R

assert (t(T)), !.

no_of_views:-
nl, nl;
write('The following are the views considered for integration'), nl,
nl,
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:- 5
nl, nl,
write('The following are the relationships in all the wviews'), nl, nl,
assert(t(0)),
no_of rels 1.

no of rels 13-
viswi{V, _), ‘nl, al, nl,
write('view: '), .
write(V), nl,
no_of rels 2(V),
fail.

no_of rels l:-
retract{t (T)},. nl, nl, nai,
write('Totoal number of relatienships 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), !.

o of rels 3I(V):-
rel{V, rel(Rel, _, )., nl,
write('relationship: i
write(Rel),
add _one,
tail
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no_of rels 3( ).

no_of ents:-
nl, nl,

Appendix J

write('The following are the entities in all the views'), nl, nl,

assert(t(0)),
no_of _ents 1.

no of ents li-
viewi{V, ), nl, nl, #l,
write('view: '),
write(V), nl,
no of ents 2(V),
Fail.,

no_of ents_1l:-
retrace{t(TY), =nL, nl; onl;
write('Toteal 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 (va ent (El‘lt, = _J ) v nlr
write ('Entity: Jujse
write(Ent),
add_one,

fail.

ne_of ents 3( ).

no_ of ent attas:-
nil, ni,
write('The following are the attributes in all the views'),
assert(t(0)),
no_of ent atts_ 1.

ne_of ent atts 1:-
view(V, _}. nl. nl, nl,
write('view: '),
write(V), nl,
no_of ent atts_2(V),
fail.

no_of ent_atts 1l:-
retract{t(T)), ni, nl, ni, -
write('Totoal number of attributes in all the views is: '),
write(T), nl, :
tetal_no_of views(N),
Average is T / N,

’ write('Average number of attributes in each view is: '),
write (Average) .

no_of ent atts 1.

no of ent attsg 2(V).-
no of ent_atts 3(V), !.
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no_of ent atts 3(V):-
ent_att(Vv,

ent(_ , _).

act detiRte, . L, Y,
write('Attribute: =i S
write(Rtt] g ERd
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, nl,
assert(t(0)),
no of ent_valued atts_1.

no_of_ent wvalued atts_1:-
viewl¥, 3, al, ‘al, al,
write('view: '),
write(v), nl,
no_of ent_valued_atts_2(V),
fail.

no_of ent valued 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 number of attributes
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(V):-
ent_att (v,
ent(_ , _) ’
att det(ace, 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: L) £
write(Val), nl,
add one, !,

no_of ent_valued atts 4(_, _):- !.

no_of rel atts:-
nk, nl,
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write('The following are the attributes of relationshipsin all the
views'), nl, nl,

assert (t(0)),

no_of rel atts 1.

no_of rel atts 1
view(V, _), nl, nl, ni,
write('view: '),
write(V), nl,
no_of_rel atts_2(V),
fail.

no of rel atts 1:-

retract {t(T)), nl, nl, nl,

write('Totocal number of attributes of relationships in all the views is:
ik

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 rel atts_1.

no_of rel atts 2(V):-
no of rel atts 3(V), l.

no_of rel atts 3(V):-

rel_att(V,
rell ; _du
SLE detiiAtt, — o= L oy,
write('Attribute: )y
write (Att), nl,
add_one,
fail.

no_of _rel _attae 3( ).

no_of ent_ rels:-

Bty ik

write('The following are the entity-relationships in all the views'),
nl; nl;

assert(t(0)),

no_of ent rels 1.

no_of ent rels_1l:-
swiew(V; _); nl; nl, al;
write('view: '),
write(V), nl,
no_of_ent_rels_2(V),
fail.

no_of ent_rels_1l:-
retract (£ (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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X */
/* Module :att_rel cross_er conn xy
/[* Author :Mansoor Hassan */
/* Notes :This modules searches through the GCS to find if any *y
/* attribute of an entity also exists as a relationship */
S * name in the schema. w
/* The modules checks if the attribute is the only x/
/* key attribute, if it is, then the decision is referred iy
/* to the designer. Otherwise, the attribute is deleted. *f
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 1s a key att, but E has another key att.
. att as-rel of ent(E, A) :-
% extract the relationship which involves E, which is = te 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 cone 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
11, nl, nl, nl,
write(['The attribute ', A, ' which belonged to entity ) I
write(['existed as the relationship name ', A]), nl,
write(['and ', A, ' is involved in entity ', E]), nl,
write(['attribute ', A, * 1is a key attribute']),nl,
write(['BUT, the entity ', E, ' has other key attributes, eg, 2R 5 i [
nl; nl, 2
write([' solution: the attribute ', A, '‘was removed from entity ', E]),
nl,

% 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, '‘ni,

write(['The attribute Y Ay T which belconged to entity Yo BIY, mi,

write(['existed as the relationship name ', A]), nl,

write(['and L L is invelved in entity *, E]), nl,

write([' solution: the attribute ', A, 'was removed from entity ', EJ]),

nl,
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% See if the attribute A of entity E exists as a relationship R
% att A 1s 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,
i % 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
_+ Xey, )), % 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 1s 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(entl(E, _, ),
rel(R),
ent2(E, , _)).

rel_involves ent(E, R) :-
ent_rel s(entl(E, _, _).
rel (R),
ent2( , , Y.

rel_involves_ent(E, R) :-
ent_rel s(enti( , ; _):
rel (R),
ent2(E, , _)).

% 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) :~
nl, nl, nl,

write(['The attribute ', A, ' which belonged to entity AP 0% ) [ T S
write(['existed as the relationship name LIPSy B T 5

write(['and ', A, ' is involved in entity ', E]), nl,
wrirte([*BUT, *, E, * has no other key attribute']),nl,
write([' do you want to :']),nl,

write([* 1. let VIM remove attribute ', A]),nl,
write([' 2. 1leave 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).

attras rol BBA 26, 5
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act_on_reply(E, A, 1) :-
retract (ent_att names(E, A)),
retract (ent_att_det s (E,

% remove att A from ent E
att(A, _, _))). % remove att A details

% The designer wants to leave attribute name as it is
act on replyt . 5 2)fs=d,

act_on_reply(E,

A, 3) He
nl, ‘nl., nl,

nl,

write(['You have requested to change the name of attribute
write(['Enter the name you want the attribute to have']),
read (New_att_name),

retract (ent_att names(E, 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

o B L), DY,

nly n,

write(['The old attribute name g

» Al), nl,
write(['was replaced by the new attribute name
ni,nil.,

', [New_att namel]),

act_on_reply{ E, A, 4) :-
nl, nl,

write(['You have requested to change the name of relationship
write(['Enter the name you want the relationship to have']),
read (New_rel name),

L)
replace_rel name (A,

. Al), nl,
nl,

[New_rel name]).
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J* w
[* Module : att rel cross_no_er_conn xf
/* Author : Mansoor Hassan */
/* Notes : This module checks to see if any of the attribute of >y
/* any of the entities exists as a relationship, w
/* BUT, such relationship is not involved in the entity xf
/* 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.

% Check if the attribute A exlsts as a relationship
% If it does, continue with integration
att_as rel no er conn 1(E, A) :=-
ent rel si{entdy , & ),
; rel (A),
2 < b U R ) i

\+ 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, atti(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, nal, nl, nl,
write ('ATTRIBUTE-RELATIONSHIP CROSS OBJECT TYPE CONFLICT'), nl, nl,

write(['The attribute ', A, ' of entity + El), 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 S B B,
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: L
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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, [New_rel name]) .

att_as_rel_no er_conn 3(_ 4 -1,

L =iy

att_as_rel no_er_coan 3(E, A, _) :-

ite((' YOU HAVE MADE THE WRONG CHOICE, RETRY']), nl, nl,
w& _as_rel no_er conn 2(E, A). -

w relationship name to replace the old name:
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/* Module : att_val as_ent_rel.pl */
/* RAuthor : Mansoor Hassan */
/* Notes : This module checks all the valued attributes to see */
/* if they exist as an entity-relationship, that is, */
S * to see if the attribute exists as arelationship and =
/* if any of the values of the attribute exist as entities i
/* such that, these entities are involved in a relaticonship =y
/* with the entity of the attribute concerned. *

:- 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. xel sl{eatll , —, )V, Tel(A), entZ( ., _, _)), %A exists as rel
rel_involves_ent(E, A), % There is a rel R which, is equal to att A,
% s.t. R inveolves A E
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_wal as ent rel 2( , _, .

handle_att_vals(E, A, Vals, [V|Rest _vals]) :-
handle_att_wvals 1(E, A, Vals, V),
Rest_wvals=[],
handle att wvals(E, A, Vals, Rest_wvals),
bandiae act wvalsl ;. 5 5 Y.

handle_att_wvals_1(E, A, Vals, V) :-
value_as_ent _of rel(E, A, [V]),
delete(Vals, V, New_vals),

% att_val exists as an ent-rel
ol, 'nl, nl,
write(['The attribute: ', A, ' of entitys ', BY), nl,
write(['has a wvalue: ', VI]), nl,
write(['and exists an an entity relationship']), nl, nl,
write(['The wvalue; ', 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)).

handie altovals 14 ;5 0y )

value as ent_of rel(E, A, VI) :-
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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(Vl1l, A), !. % where V1 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]),
write(['Because all the values of attribute: ', Al), 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_ass:-
retract (removed _att(_)),
fall.
remove_att ass.
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/* Mcdule: ent_att_cross - x /
/* Author: Mansoor Hassan */f
/* Notes : This module searches through the integrated schema ey
[ * to find any attribute which also exists as an entity. *
/* Should a creoss object type definition be found such that ®ip
/* an attribute exists as an entity, the designer is asked to */
/* to intervene. *f

ent_att_cross :-
setof (E, ent_names_s(E, _), Ents_set), % find the set of all ents
ent_att_cross_l(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
% %
ent_attiorogs 20, ) i=-1,

% 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(_). /

% VIM cant make a decision on own ent of att situation
% DBA is requested to intervene
own_ent DBA(A) :-
al, n¥, nl, nl,
write(['ENTITY ATTRIBUTE CROSS TYPE DEFINITION']), nl, nl,
write(['The entity e Rt exists as the attribute .. A1}, nl, nl,
write(['And the entity: *, A, ° own attribute: ', Al), nl, nl,
write(['This could mean any of three things']), nl,
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write(["® Es The entity is wrongly named']),nl,

write(["® 2. The attribute is wrongly named']), nl,

write([* 3 The Owper entlby ¥, A,.' of attribute ', A)), nl;
write([' is or should be linked to entity - T I T R L
write(['CHOOSE any of the following:']), nl, nl,

write(["' 1. (DELETE the attribute *. A1), =3I,

write([* 2, CHANGE the name of the attribute LA I [N L

write([" 5 CHANGE the name of the entity S Al 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),
1

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(entl(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) :-
o 0 s R i s B L s
write(['ENTITY ATTRIBUTE CROSS TYPE DEFINITION']), nl, nl,

al, nl,

write(['The attribute ', A, *'. of entity ", EI), nil:
write([" exists as the attribute Yoo Alye mi, cal,
write(['3UT:The entity b W B, of attribute L el ¢
write(["' is connected to entity ', A]), nl,

write([' by the relationship(s): A Rala by, alle il
write(['This is a good indication that the attribute > Al ml;
write(['is not needed to define the entity OBl nll tml;
write(['CHOOSE any of the following:']), nl, nl,

write([' 1 DELETE the attribute e A sl B

write([" <. CHANGE the name of the attribute *+ Al):; nl,
write([' 3. CHANGE the name of the entity LR ) I TS 1
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) 3=
delete_att_of_ent(E, A).

foreign_ent DBA 2 reply(E, A, _, 2) :-
nl, nl, ni,

write(['The name of the attribute you wish to change is . ALy, nl,
write(['of entity A SR W e S T
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) :-
nl, nl, ni,
write(['You have requested to change the name of entity = o it AL B
write('Enter the new entity name to replace the old name: Lk
read (New_ent_name),
replace_ent_name(E, [New_ent name]).

foreig;n__ent_DBA_2_reply(_, SRR

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) :-
ahymnly niS nl;
write (['ENTITY ATTRIBUTE CROSS TYPE DEFINITION']), nl, nl,

nly 0l

write(['The attribute ', &, ' of entity ', E]), nl,
write([® exists as the entity ', Al), nl, nl,
write(['BUT:The entity ', E, ' of attribute ', A]), nl,
write([* is NOT connected to entity ', A]), nl,

write([' by ANY relationship(s): L R SR
write(['CHOOSE any of the following:']), nl,

write([' 1. DELETE the attribute ', A]), nl,

write(["' 2. CHANGE the name of the attribute ', A]), nl,
write(["' 3. CHANGE the name of the entity ', A]), nl,
write(["' 4. CHANGE the name of the entity ', E]), nl,
write([* 53 Accept the situation']), nl,

write(["' 6. CREATE a relationship between ', E, * and ', Al),
o i 53

% 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) :-
delete_att_of ent(E, A).

foreign_ent DBA_3 reply(E, A, 2) :-
al. nd, nl;

write(['The name of the attribute you wish to change is Fe Al al,
write(['of entity Y. Bl nl;
write(['Enter the new attribute name to replace the old name: 1)

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) :-
nl, nl, ni,
write(['You have requested to change the name of entity ’ E1

’ nl,
write ('Enter the new entity name to replace the old name: 8 ik
read (New_ent_name),
replace_ent_name(E, [New_ent_name]).
foreign_ent DBA 3 reply(E, _, 4) :-
sy nl,onl;
write(['You have requested to change the name of entity Ll o L I i
write ('Enter the new entity name to replace the old name: L e

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 */
/* Author: Mansocor Hassan *f
/* 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 *f
/* an entity exists as a relationship name, the designer is */
/* asked to intervene. *f
/* However, The designer is informed of the posssibilities of L
/* 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). S
ent_Irel cross.
ent_rel cross_l(Ents_set) :- y

ent rel sfentl(_ , _, _). 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

1

ent rel cross 20 ., ). y= 1,

% 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_Tel (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):-
nl, nl, nil, nd,
write(["ENTITY RELATIONSHIP CROSS TYPE DEFINITICN']), nl,
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write(['The entity ', R, ' @exists as the relationship e RL). ‘nl,
write(['The entity st is involved in relationship i S
el
write(['This could mean any of three things')), nl,
write([" 3% 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 T o M D
write([*' < S 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: e
read (New_ent _name),
replace ent_name(R, ([New_ent namel).
own_ent_rel DBA reply(R, 2) :-
write('Enter the new relationship name to replace the old name: S

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 *y
/* Author : Mansocor Hassan 2 */
/* Notes : This module matcher the two relationships entities */
/* cardinalities. */
/* 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_occc,
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, X
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_ocec, 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 oce, Cards, _Ent_stat),
rel (Rel_names, Rel_.occ),
entit . oon, L,

% extract the cardinality of the view rel ent
ext ract_view_rel_ent_cards (V_name, Rel names, Rel occ,
Ent_names, Ent _occ, Cards) -

% right hand side entity
ent rel (V_name,
ent (_r ¥ . } r

255



Appendix J

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(entl(Ent_s, Ent_cards_s, _Stat),
rel (Rel names_s),
ERUI . )

% 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 gienti ., " , 1),
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) :- !,

o g df oo

This predicate is called by the match rels predicate, to check if

the cardinalities match exactly.

This predicate succeeds if the cardinalities of the corresponding

entities of the two relationships match.

match_ent cards(V_name, rel{Rel names, Rel occ, Rel prio),

ent_rel s(entl(Entl s, _, _),
rel (Rel names_s),
ant2 (Ent2 =, _, 1)) -

% get ent cardinalities of the main schema rel
ent_rel s{entl(Entl_s, Entl cards_ s, _),

rel (Rel_names_s),

ent2(Enc2 &, Enta cayds &, ),

ent rel (V_name,
ent (Entl names, _Entl occ, Entl cards, _Entl_stat),
rel (Rel_names, Rel occ),
ent (Ent2_names, _Ent2 occ, Ent2 cards, _Ent2 stat)),

extract the cardinalities of the wview rel
ent_rel(V_name,

ent (Entl_names, _Entl_oce, Entl_cards, Entl_stat),

rel (Rel names, Rel occ),

ent (Ent2_names, _Ent2 occ, Ent2 cards, Entl _stat)),

o f b o o

% match the cardinality values g
match_ent_cards_val (Entl_names, Ent2 names, Entl_s, Ent2_s,
il 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 (Entl_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, Entl_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, Entl 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, Entl_cards).
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/* 53
/* Mcdule : chanqe_att_k_stat * [
/* Notes : This module has the function of changing the names "
/* of any of the attributes , by changing all its */
/* occurences in the schema. *

% 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'),
L,
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 : 0 i
read (Att) ,
write ('Enter the new key status as key or notkey: Yo
read(New_k stat), 3 .
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_l(E, Att, New k stat),

fail.

of ge o op

replacel att of ent k- stat( , _. I,

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 k stat, Vals, K, P),
fail. i

replace att_name of ent_ att det( , _, _).

replace_att_name_of ent_att_det 1l(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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/‘* t/
[* Module : common_preds s
[* Notes : This module holds many predicates that are common to VIM */
/* Most other modules use these predicates *f
/il t/
% Asserts a fact if it does not already exist
assert fact (Fact) :-
not_true fact (Fact),
assert (Fact) .
assart Tachy( ):= I,
% Asserts a fact if it does not already exist
retract_ fact (Fact) :-
retract (Fact), 1.
retract facti( ).
pause; -
nl, nl;
write('To continue, please press RETURN'),
get0(_).
% prove if a given goal is either true or false
not_true_fact(G):-
\+ (call(G)).
% prove that a fact is asserted in the database
true_fact (G) :- .
call(G).
length list([], 0).
length 1ist ([ |T];, X ):=
Iength(T, Y}, X is ¥ +1.
% clear screen
clear_screen :-
nl; nl, nl, nl;
WEite (M- — o m e e e i

nl.

% replace a fact in the schema by a new fact

replace_fact (Old_fact, New_fact) :-

retract (0ld_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 (V) ,
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, entikE, _, )., % 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),
1w % entity E exists 1n the entity pool

add_to_pool (E) :-
assert_fact (ent_view(E)),
1 % entity E does not exist in the entiy

add_to_pool(_). % poecl, so add it

show:=-
nl,
ent _view(E),
write(E),nl,
fail,

i~ use_module(library(lists), |
remove_dups/2
%

% load the dynamic objects
:= [dynamic_objects].

% load the other bvim modules
i~ [bvim_modules].

i~ dynamic ent_view/1l.

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 entitles 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 wview 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),
1 .

% 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, _, 1)), % next entity of current view
add_to_ent pool (E), % add current ent to the entity view pool,
% if it does not already exist.
£ail,

combine_ents(_).

add_to_ent_pool (E) :-
ent _view(E), % entity E exists in the entity pool
1

L

add_to_ent pool(E) :-
assert_fact (ent_view(E)), % entity E does not exist in the entiy
b - % 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 inveolving the
% current entity E.
show latest schemal(E),
fail.

ent_view_integ.

"show_latest_schema(E) :-
nds only ally mls nls
write(['The schema after adding entity A
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 (E1, El_ocec, E1_card, El_stat),
rael (R, R oecc},
ent(E2, E2 occ, E2_card, E2_stat)),

% check to see if extracted rel involves current entity E
% and 1f so, then match integ this rel against the main schema
match_ents_and_integ rels(V, E,
El, El_ocec, E1_card, El1_stat,
Ry R_oceg;
E2, E2 ocec, E2 card, E2 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, _E1 oce, _El card, _El1_stat,
R, R _occ,
E2, _E2 occ, E2 card, _E2 stat) :=

% Is current entity E involves in the current rel
current_rel involves_ent(E, E1, E2),

% current rel involves current ent, hence,

% match and integrate it with the main schema
integ current rel(V, R, R occ), !

match _ents_and integ rels(_,

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 El1 and E2 which are part of
current rel

9 df 9P oo

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)),
!

.

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 wview
% with all the relationships in the main schema.
match view_rel with schema(V_name, rel(Rel_names, Rel occ, Rel prioc))i=

% next relationship from the main schema to be matched.
ent_rel s(entl(Entl 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('**x*xx*x*xx considering schema rel e nl,

% write(ent_rel s(entl(Entl_names_s, Entl_cards_s, Entl_stat s),
% rel (Rel names_s),

% ent2 (Ent2_names_s, Ent2 _cards s, Ent2_stat_s))), nl,nl,

match view _rel with_schema_rels (V_name,
rel (Rel names, Rel occ, Rel prio), '
ent_rel s(entl(Entl_names_s, Entl cards_s, Entl_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_ocec, Rel prio),
ent_rel s(entl(Entl_names, Entl_cards, Entl stat),
rel (Rel names_s),
ent2 (Ent2_names, Ent2_cards, Ent2_stat))):-

match _rels(V_name, rel(Rel_names, Rel ocec, Rel prio),
ent_rel s(entl(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)),

1

match_view_rel with_schema rels( , _, 3w

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.

df df df oP

found different rel(V_name, rel(Rel_names, Rel occ, Rel prio)):i-
found match_in_schema(V_name, rel(Rel names, Rel occ, Rel prio)),
Al G

found__dli fferent 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(entl(Entl_names, _, _). .
rel (Rel_names),
ent2 (Ent2 names, _, e ba
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% match on both ents and rel, with ents swapped

extract_matching schema _rel(_, Entl_names, Rel names, _, Ent2. names, ) -
% see 1f there is a matching schema rel
ent_rel_s(entl(Ent2_names, _, _),
rel (Rel names),
ent2 (Entl_names, _, _)), !.

% rTecursive 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),
ent {Entl_names, , )}, l.

% recursive rel on Ent2
extract_matching schema_rel( , _Entl 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 schijema

extract _matching_schema_rel(V_name, _, Rel names, Rel occ, _, Rel pric) -
assert_rel(V_name, rel(Rel names, Rel occ, Rel prio)), !.

extract matching schama reld , ., ., ., _, _Ja
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/*
/*
/*

Module H
Notes :

rel view

appreoach.

t- use_module(library(lists), [
remove_ dups/2

1) .

% load the dynamic objects
:- [dynamic_objects].

% load the other bvim modules
:= [bvim_modules].

:- dynamic rel view/1.

% This predicate gathers all the
% to form the relationship views

rel view :-
combine rels from_views,
rel view_integ,
show_schema.

rel_view.

% considers the next view in order to extract all

This is the N-ary view relationship view integration

Appendix J

oy
oy
L

rels from all the view
of the schema

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)
combine_rels (V),
1

% extracts a relationship at a time from the current view

combine rels(V) :-

rael{V, xeliRs .., ),
add to rel pool(R),
fail.

combine _rels(_) :- !.

% adds the current relationship name to the relationship pool

% 1if it does not already exist
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add to rel pool(R) :-
rel view(R),
1

add to rel pocl(R) :-

assert fact(rel view(R)),
1

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 - 1.
show_latest_schema(R) :-
nl;nl,nl,nl,nl,
write(['The schema after considering rel view of he g e

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 oce, _E1_card, El1_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 (E1, El occ, E1_stat),

rel{R, R oecc),

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 oce),
3

match_and_integ‘rels[_, R i

% current rel involves current ent, hence,
% match and integrate it with the main schema
integ current _rel(V, R, R_oce) :-
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% extract current rel other details before integratioen
rel(V, rel(R, R occ, R _prio)),

match_current_rel with_schema(V, rel(R, R_ocec, 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(entl(Entl_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('¥*¥*x**x** considering schema rel Y nls

% write(ent_rel s(entl(Entl_names_s, Entl_cards_s, Entl_stat_s),
% rel (Rel_names_s),

% ent2 (Ent2_names_s, Ent2_cards_s, Ent2_stat_s))), nl,nl,

match view_rel with schema_rels(V_name,
rel (Rel_names, Rel _occ, Rel prio),
ent_rel s(entl(Entl names_s, Entl cards s, Entl_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, Rel prio),
ent_rel s(entl(Entl 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(entl(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.

9 df P of

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)),
1

found different_rel(_ , _).

found_match_in_schema(V_name, rel(Rel names, Rel oce, Rel prio)):-
% extract view rel details
ent_rel(V_name,

ent (Entl names, , . _).
rel (Rel_names, Rel ocec),
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(entl(Entl_names, _, ).,

rel (Rel_names),
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ent21Ent2_names, 7 i Ml = 0

% match on both ents and rel, with ents swapped
extract_matching_schema rel(_, Entl_names, Rel_names,
% see if there 1s a matching schema rel

ent_rel s{entl(Ent2 names,

rel (Rel names),

ent2 (Entl_names, _, _)), !l.

_» Ent2 names, ") -

- _) ’

% recursive rel, on Entl

extract_matching_schema rel(_, Entl_names, Rel names, _, _Ent2 names, _) :-

% see 1f there is a matching schema rel
ent_rel s (entl(Entl_ names,
rel (Rel_names),

ent2 (Entl names, ; _J))., .

_r _) .

% recursive rel on Ent2

extract_matching schema_rel(_ , _Entl names, Rel names,

% see if there is a matching schema rel
ent_rel s(entl(Ent2 names,
rel (Rel_names),

ent2 (Ent2 names, _, _)), !.

—» Ent2 names, ) 2=

" _) ’

% no matching rel in s’chema for current view rel
% therefore, add rel to schijema

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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view(adminstration,

att (adminstration,
att (adminstration,
att (adminstration,
att (adminstratioen,
att (adminstration,
att (adminstration,
att (adminstration,

ent (adminstration,
ent (adminstration,
ent (adminstration,
ent (adminstration,
ent (adminstration,

1).

[name]) .

[number]).

[*staff number']).
LR = = A i S
[position]) .
['building name']).
[*room number']).

ent ( [department], 1, 1)).
ent ([student], 1, 1)).

ent ( [secretaries]), 1, 1)).
ent ([head], 1, 1)).
ent{[staff], I, 1)}.

ent (adminstration, ent([room], 1, 1)).

ent_att (adminstration, ent((department], 1),
att_det ([name], [], key, 1)).

ent“atttadminstfation, ent ( [department], 1),
att_det ([number], (], key, 1)).

ent_att (adminstration, ent([room], 1),
att_det (['building name'], [], key,

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]l, [], key, 1)).

ent_att (adminstration, ent([head], 1),

att det(["staff No.*], {1, 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([heads], 1, 1)).

rel (adminstration, rel(([employs], 1, 1)).
rel (adminstration, rel(['work in'], 1, 1)).
rel (adminstration, rel(['live in'], 1, 1)).
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view(admissions,

att (admissions,
att (admissions,
att (admissions,
att (admissions,
att (admissions,
att (admissions,
att (admissions,
att (admissions,
att (admissions,
att (admissions,
att (admissions,
att (admissions,
att (admissions,
att (admissions,
att (admissions,
att (admissions,
att (admissions,
att (admissions,
att (admissions,

ent (admi'ssions,
ent (admissions,
ent (admissions,
ent (admissions,
ent (admissions,

ent_att (admissions,

ent att (admissions,

1).

[name]) .
[address]) .
[sponsership]) .
[number]) .
[date]) .

[qualifications]).

[college]).
[course]).

['date of interview']).

[*receiving date']),

[*Tocom NWo.¥]).
[committee]) .
["committee members']).
['*university number']).
[sponsor]) .

[‘dept.']).

[*date of enrollment']).

[department]) .

['course tuteor']).

ent ( [person], 1,

1)).

ent([form], 1, 1)).

ent (['admissiens tuter'],

15

ent ([ 'accepted candidate'],

ent ( [course], 1,

att_det ([address], [],

ent_att (admissions,

att_det ([sponsorship],

ent_att (admissions, ent([form],

ent ( [person],
att_det ([name], [], key,

ent ( [person],
notkey,

ent ( [person],

1))

1),
1)).

1),

L,

[private,

l)l’
att_det ([number], [], key,

ent_att (admissions, ent([form], 1),

att_det ([date], [],

ent att (admissions, ent([form],

ent_att (admissions, ent([form],
att _det ([college], [].

ent_att (admissions, ent([form],

ent_att (admissions,
att_det([name], [], key,

ent_att (admissions,
att_det (['room number'],

ent_att (admissions, ent(['accepted candidate'], 1),
att_det (['university number'],

ent_att (admissions,

att_det ([sponsor], [],

ent att (admissions,

att det(['dept.'], [].

notkey,

1"

att_det ([qualifications], [].

1)'
notkey,

1),
att_det ([course], [], notkey,

ent {['admissions
1)).

ent (['admissions

(1,

1)).

1))

government,
notkey,

2L 8

1)).

1)).

1,

notkey,

tutor'],

tutor'],
notkey,

ent (['accepted candidate'],
notkey,

ent (['accepted candidate'],
notkey,

1.
DT

1)) .

1),

l)'
ol o 1

[*01-10,000'], key, 1)).

1)'

1),
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ent_att (admissions, ent([course], 1),
att_det([name], [], Kew, 1Y),

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,
1 i 8

ent_rel (admissions,
ent ([person], 1, (1], (1),
el tllls fnry,. 1Y,
ent ([form], 1, (1], [(])).

ent_rel(admissions,
ent ([personl, 1, [11, L[1),
rel ([interviews], 1),
ent ([ 'admisions tutor'}), 1, [11, [1)).

ent_rel (admissions,
entiliiforml: 3, [1]1, [1)s
rel ( [handles], 1),
ent ([ 'admisions tutor'], 1, [manyl, []1)).

ent rel (admissions,
ent ([perseon], 1, (1], [1).
rel ([decision], 1),
ent ([ 'accepted candidate'], 1, [1], [1)).

ent rel(admissions,
ent (['cccepted candidate'], 1, [1], []).,
rel(['registered on'], 1),
ent ([course], 1, [many], [])).
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view (computers,

att (computers,
att (computers,
att (computers,
att (computers,
att (computers,
att (computers,
att (computers,
att (computers,
att (computers,
att (computers,
att (computers,
att (computers,
att (computers,

ent (computers,
ent (computers,
ent (computers,
ent (computers,
ent (computers,
ent (computers,

ent_att (computers,

ent_att (computers,
att_det ([name], [],

ent_att (computers,

) I

[use]) .
[purpose]) .
[name]) .
[department]) .
[make]) .

[*model number']).

['date of purchase']).

[*date of registration']).

[course]).

{tstaff "Ne.,"]).

[grade]) .
[building]) .
[number]).

ent ( ([computer],
ent ((mini), 1,
ent ([micro], 1,

1, 1)).

1)) .
1)).

ent(['main frame'], 1,
ent ([application], 1,
ent (['computer officer'],

att_det ([department],

ant_att{computers,
att_det ([make], [],

ent_att (computers,
att_det (['model number'],

ent_att (computers,

ent_att (computers,

ent([(mini], 1),
att_det ([make], [], key, 1)).
ent([mini], 1),

ent_att (computers,
att_det ([ 'model number®],

ent att (computers,
att_det (['date of purchase'],

ent _att (computers,
att_det ( [make], [],

ent_att (computers,

ent ([mini],

att_det ([model], [],

ent_att (computers,
att_det ([name], [],

ant_att{computers,

att_det ([department],

ent_att (computers,

att det ([department],

ent att (computers,
att_det([name],

ent ( [computer], ;
att_det([use], [(research, teaching, general], notkey, 1)).

ent ( [computer],
key,

ent ( [computer],

key,

ent ([student],
key,

ent ([student],

ent ([student],

ent ([micro], 1),

ent ( [micre], 1),

1))
1)).

1,

1,

).

1),
45 b 5
l)l’
(1% Reys 1)Yhs
1)).
) R = (2

ent ([miecre], 1), y
att_det (['date of purchase'], [], notkey, 1)).

L)+

(1.

1)).

1),
1)).

11"

key,

(1.

ent(['main frame'], 1)
key,

ent(['main frame'], 1)
notkey,

1)).

{1, key, 1)

1),

(1. key, 1)

1.

r

"

).

i B
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1.

notkey,

ent (['computer officer'], 1),
(1, key,

1}).
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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([rcom], 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]l, 1, 1)).

rel (computers, rel([type]l, 2, 1)).

rel (computers, rel([typel, 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, [manyl, [1).
rel ([type], 1),
ent ( [micro]l, 1, (11, [(1)).

ent_rel (computers,
ent ( [computer], 1, [many]l, [1).
rel([type], 2),
ent{[mini]; 1.- [1]l []))o

ent_rel (computers,
ent ( [computer], 1, [manyl, [1),
rel ([type], 3),
ent (['main frame'), 1, (1], [])).

ent_rel (computers,
ent ( [computer], 1, [many], []),
rel(['registered on'], 1),
ent ([student], 1, [manyl, [])).

ent rel (computers,

ent ( [computer], 1, [many], []),
rel(['in charge of'], 1),
ent (['computer officer'], 1, [manyl, [1)).

ent_rel (computers,
ent ([computer]), 1, [1]1, [1),
rel ([location], 1),
ent ([room], 1, [many], ([])).
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view (conference,

att (conference,
att (conference,
att (conference,
att (conference,
att (conference,
att (conference,
att (conference,
att (conference,
att (conference,
att (conference,
att (conference,

ent (conference,
ent (conference, °
ent (conference,
ent (conference,

1).

[name]) .
[course]) .
[date]) .
[duration]).
[speciality]).
[location]).
[cost]) .
[position]).
[title]l) .
[author]).

['publisher name']).

ent ([student], 1,
ent ([conference],

ent([atatf), 1,
ent ( [paper], 1,

1)) .

SO
1)) .
1)).

ent_atﬁ{conference, ent ( [student], 1),

att_det ([course],

ent_att (conference,
att_det ([name],

ent_att (conference,
att_det ( [date],

ent_att (conference,

ent_att (conference,

att_det ([duration], [],

ent _att(conference,
att_det ([speciality],

ent_att (conference,

att_det ([location], [],

ent att (conference,

(1.

ent ([student], 1
[mansoor],

1))

att_det([cost], [], notkey,

ent_att (conference, ent([staff],

att_det ([name], [], key,

ent_att (conference, ent([staff],

att_det ([position],

ent att (conference, ent([paper],
att_det ([title], [], key, 1)

1)"
1))

1),

1),

ent_att (conference, ent([paper], 1),

att_det ([author], [], key,

rel (conference,
rel (conference,
rel (conference,
rel (conference,
rel (conference,

rel([attends], 1,
rel ([attends], 2,

rel([writes], 1,
rel([writes), 2,
rel([publishes],

key,

key,

['computer science'],

) L

ent ([conference], 1),
[january],

ent ([conference], 1),
att_det ([name], (], key,

ent ( [conference], 1),
notkey,

ent ( [conference], 1),
notkey,

ent{[confefence], 1)
notkey,

ent ([conference], 1),

1)).

[l], notkey, 1)).

)e

1)).
175
1)) %

1)).
1)). .
35 L G s
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rel_att (conference,
rel ([publishes], 1), att_det(['publisher name'], [], key, 1)).

ent_rel (conference,
ent ([student], 1, [many], [1),
rel ([attends], 1),
ent ( [conference], 1, [manyl, [])).

ent_rel (conference,
ent {[staff]l, 1, [manyl. (1),
rel ([attends], 2),
ent ( [conference], 1, [many], [])).

ent_rel (conference,
ent ([student], 1, [many], (1),
rel([writes], 1),
ent ( [paper], 1, [manyl]l, [])).

ent_rel (conference,
ent ([staff], 1, [manyl, (1),
rel([writes], 2),
ent ([paper], 1, (manyl, [])).

ent_rel (conference,
ent ([conference], 1, [many]l, []1),
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', [typel).

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 ( 'contr'act research', ent([researcher], 1, 1)).
ent ('contract research', ent([machines], 1, 1)).
ent ('contract research', ent( [report]', s LYY

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([sponscors], 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, [manyl, [1)).

ent_rel ('contract research’,

ent ([sponsor], 1, [many], []1),
rel([(gives], 1),
ent ([researcher]), 1, [manyl, []1)).

ent rel ('contract research',
ent ([sponsor), 1, [many]l, [1).
rel ([pays], 1),
ent ( [researcher], 1, [many], [])).

ent_rel ('contract research',
ent ([project], 1, [many], []),
rel(['works on'], 1),
ent ([researcher], 1, [2], [1)).

ent _rel ('contract research',
ent ([project], 1, [many], [1),
rel([assigned], 1),
ent ( [(machines], 1, [manyl, [1)).

ent rel('contract research',
ent ([researcher], 1, [many], []),
rel ((uses], 1),
ent ( [(machines], 1, [many], []1)).

280



Appendix J

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 ([typel, [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], []1, 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(['ecarry out'], 1, 1)).

rel ('course projects', rel([examination], 1, 1)).

rel ('course projects', rel(([charge], 1, 1)).

ent _rel('course projects’',

ent ( [degree], 1, I[manyl, [1).
rel(['requirement of'], 1),
ent ([project]. 1, [1], [1)).

ent_rel ('course projects'y
ent ( [project], 1, (6], []),
rel{[tcarery outtj, 13,
ent ([student], 1, [4], [1)).
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view(graduation,

att (graduation,
att (graduation,
att (graduation,
att (graduation,
att (graduation,
att (graduation,
att (graduation,
att (graduation,

ent (graduation,
ent (graduation,
ent (graduation,

ent_att (graduation,

1).

[name]) .
[course]).
['Dept.']).
[date]) .
[place]) .
[time]) .
[title]).
[level]).

ent ([student],

1,

ent ( [graduation],

ent ( [degree],

1,

ent ( [student],

att det([name], [], key,

ent_att (graduatioen,

att_det ([course], [],

ent_att (graduation,
att_det (['Dept.'],

(1.

ent ([student],
key,

ent ( [student],
key,

1)) .

1,
1)

1))

1”

1)) .

1)!

1)).

1)'

1)) .

ent_att{g}aduation, ent ( [graduation], 1),

_ent_att (graduation,

ent_att (graduation,

ent_att (graduation,

ent_att (graduation,

rel (graduation,
rel (graduatien,
rel (graduation,

ent_rel (graduation,

ent_rel (graduation,

ent_rel (graduation,

att_det ([date], [], key, 1)).
ent ([graduation], 1),
att_det ([place], [], key, 1)).
ent ( [graduation], 1),
att_det([time], [], notkey, 1)).
ent ( (degree], 1),
att_det([title], [], key, 1)).
ent ( [degree], 1),
att_det ([level], [postgraduate,
rel ([attends], 1, 1)).
rel([gains], 1, 1)).
rel(['given at'], 1, 1)).
ent ([student], 1, [1], []).
rel([attends], 1),
ent ( [graduaticn]), 1, [(manyl, []1)).
ent{[studeﬂt]a 1, [1]! [])l’
rel([gains], 1),
ent ([degree], 1, [many]l, [])).
ent ( [degree], 1, [manyl, []).
rel{['given at'], 1),
ent ( [graduation], 1, I[manyl, [1)).
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view('internal publications', 1).
att (*internal publications', [location]).
att('internal publications', ([titlel]).

att ('internal
att ('internal
att ('internal

publications’,
publications',
publicatiens',

[*date of publication']).

[author]).

[*number of copies']).

att ('internal publications', [editor]).
att ('internal publications', [type]).
att ('internal publications', [name]).

Appendix J

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), E
att_det([title], [], key, 1)).

ent_att ('internal publications', ent(['technical report'], 1),
att det (['date of publication'], [], notkey, 1)).

ent_att{'ihternal 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']l, 1),
att_det ([editeor], [], key, 1)).

ent_att('internal publications', ent(['research student'], 1),

att_det([name], [], key, 1)).
ent_att ('internal publications’,
att_det ([type], [lecturer,

1)),

ent([staff], 1),
'research fellow', 'research assistant'],

notkey,

ent ([staff],
1)

ent_att('internal publications’',
att_det([name], [], key,

1),

rel ('internal publications',
rel ('internal publications’',

rel([produces], 1, 1)).
rel ([produces], 2, 1)).

ent_rel('internal publications’,

ent(['technical report'], 1, [many], (1),
rel ( [produces], 1),
ent (['research student'], 1, I[manyl, [1)).
ent_rel('internal publications’,
ent (['technical report'], 1, [many], []).

rel ( [produces], 2),
ent ([staff], 1, [manyl, [])).
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view(library,

att (library,
att(library,
att (library,
att (library,
att(library,
att (library,
att (library,
att (library,
att (library,
att (library,
att (library,

ent (library,
ent (library,
ent (library,

ent_att (library,
att_

ent_att (library,

1) .

[dept]) .
[course]) .
[tutor]).
[date]) .
[author]) .
[title]).
[publisher]).
[name]) .
[subject]).
[student]).
[lecturer]).

ent ( [students],
ent{[book],‘l,
ent ([lecturer],

ent ( [students],
det ( [dept], [].

ent ([students],
att_det ([student],

ilgEds HISmL
13y,
s R 3
1).
key, 1)).
1),
[]. key,

ent_att (library, ent([students], 1),
att_det ([course],

ent_att{library,
att_

ent_att (library,

det ( [tutor],

att_det ([author],

ent_att (library,

ent_att (library,

(1.

ent { [book],
(1.

ent ( [book],

att_det ([student], [],

ent ( [book],

ent ([students],

(1, key,

1),

1.,

1),

key,

key,

1),

key,

1)).

1)).

by

1)) .

1)).

.att_det ([lecturer], []1, key, 1)).

-ent_att(library,

att_det([title],

ent_att (library,
ent_att (library,
att_det ([department],

ent_att (library,
att_det ( [name],

ent_att (library,
att_

rel (library,
rel (library,

det ([title],

rel ([borrow],

rel ([recommends],

ent_rel (library, -

ent ([students], 1,
rel ([borrow],

ent ( [book],

ent ([book],
att_det ([publisher],

{1,

1),
key,

1),
(1.

ent ([lecturer],
(1,

ent ([lecturer],
key,

ent ([lecturer],

(1., key,

s i )
1,

(11,

ent ([book], 1, [many],

ent_rel(library,

ent ([lecturer],
rel ( [recommends],

ll'

[many],

ent ([bock], 1, [many],

key,

1]'

1),

.

1}'

).

(n,

1),
1.

L))

key,

1)),

1)).

1)).

1)).

(1,
1),

(1.
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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, [purposel).

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],

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'],

ent_rel (publicity,
ent([staff), 1 (Ll (5,
rel([advertises], 1),
ent ((advertisement], 1, [many], [])).
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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], [1, 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)).

ént_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']l, 1, 1)).
rel (research, rel((vival], 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, [manyl, (1),
rel ([submits], 1),
ent ([thesis], 1, [manyl, [1)).

ent_rel (research,
ent ([student], 1, [3], []).
rel(['supervised by'], 1),
ent ([supervisor], 1, (6], [])).

ent_rel (research,
ent ([student], 1, [4], []1).
rel ([vival, 1),
ent ( [examiner], 1, [manyl, [])).

ent_rel (research,
ent ( [examiner], 1, [many], []),
rel ([produces], 1),
ent ([report], 1, [2], [1)).
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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'l, [], notkey, 1)}).

ent_rel(secretarial,
ent ( [secretary], 1, I[manyl, []).
rel ([types], 1),
. ent ( [document], 1, [11, [1)).
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view(seminars,

att (seminars,
att (seminars,
att (seminars,
att (seminars,
att (seminars,
att (seminars,
att(seminars,
att (seminars,
att (seminars,
att (seminars,
att (seminars,

ent (seminars,
ent (seminars,

ent_att (seminars,

ent_att (seminars,

ent_att (seminars,

ent_att (seminars,

ent_att (seminars,

1)

[profession]) .
[typel) .
[name]) .
[organization]).
[organizer]).
[location]).
[title]) .
[speciality]).
[chairman]) .
[duration]) .
[date]) .

ent ( [speaker], 1,
ent ([seminar], '1,

ent_att (seminars,

ent_att (seminars,

ent_att (seminars,

ent_att (seminars,

ent _att (seminars,

ent_att (seminars,

ent_rel (seminars,

ent ( [speaker], 1),

att_det ([profession], [academic,
ent ( [speaker], 1),

att_det ([type], [internal, external],
ent ( [speaker], 1),

att_det ([name], [], key, 1)).
ent ( [speaker], 1),

att_det ([organization], [], notkey,
ent ([seminar], 1),

att_det ([organizer], [], notkey,
ent ( [seminar], 1),

att _det([location], [], notkey, 1)).
ent ( [seminar], 1),

att_det([title], key, 1)).
ent ([seminar], 1),

att det ([speciality], [], notkey,
ent ([seminar], 1),

att_det ([chairman], [], notkey, 1)).
ent ([seminar], 1),

att_det ([duration], [], notkey, 1)).
ent ( [seminar], 1),

att_det ( [date], notkey, 1)).

rel (seminars, rel([presents], 1, 1)).

ent ( [speaker], [many], []1).

rel ([presents], 1),

ent ([seminar],

(11,

1).
= i g

(1.
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view(teaching,

att (teaching,
att (teaching,
att (teaching,
att (teaching,
att (teaching,
att (teaching,
att (teaching,
att (teaching,
att(teaching,
att (teaching,
att (teaching,
att (teaching,
att (teaching,
att (teaching,

ent (teaching,
ent (teaching,
ent (teaching,
ent (teaching,
ent (teaching,
ent (teaching,
ent (teaching,
ent (teaching,
ent (teaching,

ent_att'(teaching,

1).

[name]) .
[department]) .
[course]) .
[head]) .
[dept]) .
[speciality]).
[year]).
[number]) .

[*course name'

[building]).
[positienl).
[level]) .
[*part cof'l).
[activity]).

ent ( [course],
ent ([student],
ent ([subject],

1) .

ent ([lecturer], 1,

ent ([equipment],

ent ( [department],
ent ([lecturer], 2,

ent ([subject],

ent ( [technician],

ent ([course],

att_det ([department], [],

ent_att (teaching,

att_det((level], [].

ent_att (teaching,

ent ([course],

ent ([course],

att_det (['course name'],

ent_att (teaching,

ent ( [student],

att_det ([name), [], key,

ent_att (teaching,

att_det ((course], [],

ent_att (teaching,

ent ([student],

ent ( [student],

att_det([year], [], notkey,

ent_att (teaching,

ent ([subject],

1o )=
P )
i, 1)).
2 1 (o
Gt 3 ) iy
H 9 B 1 A
1) X
2, 1)).
17 2.
1),
key,
1),
notkey, 1)).
1},
(1. key,
1)
1Y)l
l]l
key, 1)).
1)'
1) ).
1),

att_det ([name], [], key, 1)).

ent_att (teaching,

att_det (['part of'],

ent_att (teaching,
att_det ([lecturer],

ent_att (teaching,
att _det ([name],  [],

ent_att (teaching,

att_det ( ([department],

ent_att (teaching,

att_det([course], [],

ent_att (teaching,

ent ([subject],
[course],

ent ( [subject],
[]f

(1.

ent ([subject],

l]'

1),

ent ([lecturer],
key,

ent ([lecturer],
key,

notkey,

1),

1.

1),

2}'

key,

ent ([subject],

att _det ([name], [], key,

ent_att (teaching,

ent ([subject],

att_det ([year], [], key,

1)) .

2),
1)) .

2]!
1)) .
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ent_att (teaching, ent([lecturer], 2),
att_det ([positien], (], notkey, 1)).

ent_att (teaching, ent([lecturer], 2),
att_det([name], [], key, 1)).

ent att (teaching, ent([lecturer], 2),
att_det ([department], []1, 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_atﬁ (teaching, ent{([technician], 1),
att_det([grade], [], notkey, 1)).

ent_att (teaching, ent([technician), 1),
att_det ([dept]l, [], 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}, [1, 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(f[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, [manyl, []1).
rel([course], 1),
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ent ([student], 1, [manyl, [1)).

ent_rel (teaching,

ent ([subject], 1, [many], []),
rel(['part of'l, 1).
ent ([course}, 1, [manyl, [1)).

ent_rel (teaching,

ent ([department], 1, [many], []).
rel((runs], 1),
ent ([course]l, 1, [manyl, [1)).'

ent_rel (teaching,

ent ([lecturer], 1, ([manyl, [1}).
rel ([teaches], 1),
ent ([subject], 1, [manyl, [1)).

ent_rel (teaching,
ent ([student], 1, [many], (1),
rel([use], 1),
ent ([equipment], 1, [manyl, [])).

ent_rel (teaching,
ent ( [department], 1, ([many], []1).
rel([owns], 1),
ent ([equipment], 1, ([many]}, [])).

ent_rel (teaching,
ent ([lecturer], 1, [manyl, []).
rel { [supervises], 1),
ent([*Ph.P*], 1, (many], []1)).

ent_rel (teaching,
ent ([department], 1, [many], I[]),
rel ([activity], 1),
ent ([teaching], 1, [manyl, [1)).

ent_rel (teaching,
ent ([lecturer], 2, ([manyl., []).
rel([teaches], 2),
ent ([student], 2, [manyl, []1)).

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,
ent ('time table', ent(['class room'],

ent ('time table', ent([course], 1, 1))
ent {'time table', ent(['Lab.'], 1, 1))

1)
1,

ent ('time table', ent([subjects], 1, 1)).
ent ('time table', ent([lecturer], 1, 1)).

ent ('time table', ent([demonstrator],

ent_att('time table', ent([department]
att_det ([name], [], key, 1)).

ent_att('time table', ent(['class room

1'

Y.
1)) .

25 i fiF

r 1)"

']l’

att_det([building], [], notkey, 1

ent_att ('time table', ent(['class room'],
att_det (['room number'], [], key,

ent_att('time table', ent(['class room'],

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],

ent_att('time table', ent([subjects],
att_det ([title], [], key, 1)).

ent_att('time table', ent([lecturer],
att_det([namel, [1, key, 1}).

ent_att('time table', ent([lecturer],
att_det ([department], [], key,

ent_att('time table', ent([demonstrato
att_det ([name], []. key, 1)).

ent_att('time table', ent([demonstrato

att_det ([occupation], [technician,

netkey, 1)).

rel('time table', rel([owner], 1, 1)).

).

s 5 HE
).

1}’
).

1)

notkey,

1)'

l)f

ljf

1)

r],

iy

rel('time table', rel(['run by'], 1, 1)).

rel('time table', rel(['given at'], 1,
rel('time table', rel(['consists of'],

1)
1,
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rel('time table’',
rel{'time table’',
rel('time table',

rel ([ *part of'l, 1, 1)),
rell [*taught By'i, 1, "Ly,
rel ([gives], 1, 1)).

ent_rel('time table’, .
ent ([department], 1, [many], []1),

rel([owner], 1),

ent(['class room*), 1, (1], [1)).

ent_rel('time table',
ent ( [department], 1, [many], []),
rel ([type]l, 1), |,
ent ( [course]), 1, [3], [1)).
ent_rel('time table’',
ent ( [course], 1, [many]l, []).

rel(['consists of'],

1)'
ent([subjects], 1, 11, [11).

ent_rel('time table’,
ent (['class room'], 1,

[manyl, (1),
rel(['given at'], 1),

ent ([subjects], 1, [manyl, [])).

ent_rel('time table',
ent (['Lab.'], 1, [manyl, [1),
rel(['given at*'], 1),
ent (['class room'], 1, [many], [])).
ent_rel('time table’,
ent(['Lab.%], 1, [1], []).

rel{["part of'l, 1.
ent ( [subjects], 1, [manyl, [])).

ent_rel('time table',
edt([*tab.'1l, 1. 21, [1)s

rel ([gives], 1),

ent ( [demonstrator], 1, [manyl, [])).

ent_rel('time table',

ent ([lecturer], 1, [manyl, []),
rel(['taught by'], 1),
ent { [subjects], 1, [1]1, [1])).
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view(exams,

att (exams,
att (exams,
att (exams,
att (exams,
att (exams,
att (exams,

ent (exams,
ent (exams,
ent (exams,
ent (exams,

ent_att (exams,
att_det ([name],

ent_att (exams,

)G

[name]) .

[speciality]).

[course]).

[subject]).

[date]) .

[address]) .

ent ([lecturer],
ent ( [subject],

ent ( [exam],

ent ([ 'external examiner'),

1,

g b I
X, 1)),
1)).

ent ([lecturer], 1),
(1, key, 1)).

ent ([lecturer)], 1),

att_det ([speciality], [],

ent att (exams,

att_det ([course],

ent _att (exams,

ent_att (exams,

ent_att (exams,

(1, key, 1)).

ent ( [exam],
att_det ( [subject],

ent ([exam],

att_det ([course],

ent_att (exams,

ent_att (exams,
att_det ( [name],

ent_att (exams,

rel (exams,
rel (exams,
rel (exams,
rel (exams,

ent ([exam],

att_det ([date], [],

rel ([teaches],
rel ( [prepares],

rel ( [marks],
rel ([marks],

ent_rel (exams,

ent ([lecturer],

ent ( [subject],

ent rel (exams,

ent ([lecturer],
rel ( [prepares],
ent ( [exam],

ent_rel (exams,

ent ([lecturer],

ent ( [exam],

1;

i
2,

ent ([subject], 1),

[1, key,

ent ([subject], 1),
att_det ( [name],

1),

[1, key,

i )12
(1, key,

1),

(1. key,

1, 1)).
50 1)
1)) .

i Lo

1, [many],
rel ([teaches], 1),

1,

[1

1,

[many],

1, (1, many],
l]l
s manyl,

rel ([marks], 1),

ent_rel (exams,

ent ([ 'external examiner'],

ent ( [exam],

1,

[many],

rel ( [marks], 2).

1,

[many] .,

notkey,

[many],

(.

(1) .

1,

2} s

1)) .

1)).

1)).

: 5 15 118

).

ent (['external examiner'],
[1, key, 1)).

ent (['external examiner'],

att_det ( [address], ).

[n.

(1.

{1

(1.

(1),

(1]
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