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2. We extract all rel ationsinthe UNIX comnands, and describe them as ERA no dels.

3. We extract all senan ticconstraints in the INX comands, and realizethem as
prograns that run on Feraude PCTE

The purpose of this paper isto categorize conplications of software databases from
experience of inplenen tingthe INX command database.

3 Properties of UNIX comnands

o There are nan y conplex relationsanong NX comands.

e But there isno way to tellus infornation about conplex relationsanong NX
commands.

A program called “shell”isa INX command interpreter. (8ing shell,we combine
several INX commands  using pipe or other shell’sconstruct. Furthernore, INX com
nands often imvoke another cormand  via environnen t variables (consider, for exanple,
“ran” command’s PAGFR). So there are nan y conplex relationsamong WNX com
nands. This neans itisnot easy to handle conplex relationsanong UNX conmands,
although they are represented as formal software objects.

On the other hand, INX commands are famliarenough for us to understand. 'This
neans itisrelatiel yeasierto extract relationsand constraints anong TNX comands
than to do so anong real software objects. So we select UINX comands  as handy- si zed
sof tware objects.

4 Emraude BCTE

FCIE,  Portable (ommon  Tool Fh vironnen t, isa standard of portable tool interface
for open repositories. In this study, we use Fheraude PCIE  which isone of software
realizingPCIE  The Fheraude PCIE repositoryiscalledthe objectbase;infornation is
represented as objectsconnected to each other by links. In PFCIE,  we use SDS (Schena
Definition Set), which adds specific propertiesto FRA mo delssuch as ....0 000 )0 So
itiseasy forus to describe relationsand retriee objectstracingrelations. SI» supp orts
sone seman tic constraimts (for exanple, cardinality). And we can program seman tic
constraints not supp orted by SI» using C | anguage.

So we select heraude PCIE  as a tool of experinent.

5 Describing relations

To describe INX command rel ations,we use three kinds of FRA diagrans as follwes.

e meta-class diagrans



e class diagrams
e instance diagram

We use class diagrams when we need static information, for exanple, a relation be-
tween command  and fileas coomand’s  parameter. Instance diagrams represen t dynamc
relations amng UNIX commands, for exanple, a concrete file name or paramter value.
We we mta-class diagrams as a mta-sc heta.  We need meta-sc hem, since we need data
integration to search all INX commands  for some common  prop erties.

6 Impleme tin gse mam i cons t tasi n

We can program seman ticconstrain ts, not supp orted by SDS, wing C language. But it
isdifficit toinpleren +t all seman ticconstrain ts as program completely (such constrain ts
are impleen ted partially). For example, WNX “man’ comand  is related with other
comands  via the envirommen t variale PAGER. We expect the coomand  specified by
PAGR show us the content of text fle confiortably . Bt in program itisdifult to
describe such intention. So we try to inplemen t such intention as a program partially.
For exanple, retrieving a listof the appropriate commands as the values of PAGER Bt
our experimn tal inplenen tation does not supp ort new commands.

7 Cl assificafDi finul t1 es

It holds some problem of a software database, for exanple dynamc information, and
relations of INX file system isconparativ ely sinple.

We classify the difiulties of seman tic comstraints by building the INX command
database. The resulting classification and the corresp onding partial solution are as folloms.

e seman tic comstrain ts about location

— describing information about location
— searching location by “find” command
— comsulting other wers’ fle “ cshrc” as hints

e seman tic constrain ts about intention

— retrieving a listpre-defined as appropriate val ues
— adding the attribute i.e. typing
— searching all INX comands  and retrieving rel ations

e seman tic constrain ts about dynamc  infornation
— retrieve imstance diagram assumng that instance diagrams are availabe

We also discuss this classification can be observ ed in software developnen t.
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8 Conclusion and Future Works

The conclusion of this study isas follws.

o [t isoften difficult to deal with relations and semantic constraints anong fornal
objects as wellas infornal ones.

e We need both of formal descriptionand infornal one. 'There are senan tic con-
straits, which cannot be described without infornal description. But there is a
problem how to deal with infornal descriptionon a software database.

e Senan ticconstraints can be classifiedby their properties. We classifiedsenan tic
constraints, vhich are diflfeult to program — location, imtention, and dynamc
information — We discussed thisclassificationisnot limted by a UNIX connand

dat abase.

Our contributionfor software databases isthe above men tioned classificati onof the
di fleul ties.
Future works of thisstudy isas follwss.

e establishingneta-class diagrans and classificationof seman ticconstraints

We must deal with much nore INX comands.

e considering useful ness of cl assi fication
We must consider whether classificationof problens of software database isnean-
ingful or not.

e inplemnen tingan instance diagram generator

We need a tool generating (sem- )autonatically instance di agrans, because dynanic
information ininstance diagrans are veryinp ortant. Bit full-autonatic one isnot
realisticbecause itrequiresallinfornation included inthe original source code.



