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The Efficient Method of Plant Software Requirements Definition

MASAKAZU TAKAHASHIT and KAZUHIKO TSuUDAt

This paper proposes “the Plant Software (below PS) requirements definition support system
(PRDS: Plant software Requirements Definition System)” which aimed at the development
of the PS that is used for motion control and operation support of the plant. PRDS is com-
posed by the software components to build PS prototype (PSC: Plant Software Components),
the support tool to define the PS requirement (RDT: Requirements Definition Tool), and
simulator which confirms the PS’s motion (MRS: Motion Review Simulator). In the PS re-
quirements definition process which PRDS was apply for, at first the requirements of PS is
defined by using RDT, and that is given to PSC as a parameter, and a target PS is specified.
Next, the motion of PS is confirmed by using MRS, and the validity of the requirement is
confirmed through that. Furthermore, until a suitable requirements can be defined, a param-
eter is revised many times, and a requirements of PS are refined. To confirm the performance
of proposed method, requirements definition of PS using PDRS is done in some cases. Con-
sequently, the reduction of development time becomes 30-37[%] in comparison with usual
water-fall type PS development process.
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Table 1 Examples of typical plants.
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Table 2 Machine configuration of typical plants (partly extracted).
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Plant description using standard machine.
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03 PSOOODODOODOOOOO
Table 3 PS’s function configuration (partly extracted).
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Fig.2 List of PSC.
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public stateNum As Integer

' ISUDBET O RERMNT SR
Type transitTable

curCondNum As Integer 'RAEQKEES
curCondNam As String 'RADKER
nxtCondNum As Integer ' ROREES

condition(1 To 10) As Variant él@%#( BRI0H4ET)
condNum  As Integer BEED
End Type
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public curTransTable() As transitTable
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Sub inputAllTransCond()
TSV OBETOERERHLET B,

stateNum = 0

FIIUrOBETOLRIGA—EEASL, BET O REERT HHMEIIEMRT B,

Open inputTransCondPath For Input As #1
Do Until EOF(1)

Input #1, wrk1, wrk2, wrk3, wrkd, wrk5, wrk6, wrk7, wrk8, wrk9, wrk10, wrk11, wrk12, wrk13, wrk14

stateNum = stateNum + 1
ReDim Preserve curTransTable(1 To stateNum)
curTransTable(stateNum).curCondNum = wrk1
curTransTable(stateNum).curCondNam = wrk2
curTransTable(stateNum).nxtCondNum = wrk3
curTransTable(stateNum).condition(1) = wrk4
curTransTable(stateNum).condition(2) = wrkS
curTransTable(stateNum).condition(3) = wrk6
curTransTable(stateNum).condition(4) = wrk7
curTransTable(stateNum).condition(5) = wrk8
curTransTable(stateNum).condition(6) = wrk9
curTransTable(stateNum).condition(7) = wrk10
curTransTable(stateNum).condition(8) = wrk11
curTransTable(stateNum).condition(9) = wrk12
curTransTable(stateNum).condition(10) = wrk13
curTransTable(stateNum).condNum = wrk14
Loop
Close #1
end Sub
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Fig.3 Typical PSC’s source codes.
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Fig.4 Execution sequence of PSC.
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Fig.5 PSC based PS requirement definition.
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Fig.6 Relations between every information files.
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04 PSCOOOO

Table 4 Result of application of PSC.
#PSCH W FAPSCH

A 21 13

B 13 5

[¢] 16 8

D 12 4

E 19 11

05 0O0O0LOCOOOODOLOCOOO
Table 5 Relations lines number of reusable codes and
new created codes.

BAA HIRIERL BRI AR

LOC LOC [%]
A 425 32 92. 9
B 298 27 91.7
o] 345 34 91. 0
D 278 25 91.7
E 408 38 91. 5

06 0O00000OOODOOOOOODOOOOODOODOOO
Table 6 Relations between number of in/output data and
process control, and lines of charactaristic param-
eters.

AHAT-9% | ToexFEs | BENT,-5L0C
A 21 25 105
B 27 14 82
c 10 6 44
D 9 8 45
E 12 20 82

07 PSOOOOOOODOOOOD
Table 7 Results of the time of PS requirements

definition.
A7°0tA #k7°0tR A7RERS
[hour] [hour] k70 A[%)]
A 42 134 31
B 28 76 37
o] 19 56 34
D 22 61 36
E 35 118 30
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Fig.9 PSC configuration of the case A.
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