CHAPTER III

SOFTWARE DEVELOPMENT

Because this software i “ an Object-Oriented Programming
concept, this chapter will ' . The tools and flow diagrams

in developing process

structured design techniiq tit; 0 0 :' ’§ th ility of reusing components.

Objects, polymorphism; 2 inke e common terms using in this
technique. '
Object :
in Obje IK' nique has basic properties
! '
as follows:

it ”‘mﬁmﬂﬁﬁﬁm

o It can occur any umber of times in the systema.

q ‘W'] SR DM Frd oY) SN e o e
to a superclass (for example the car, bus, and aircraft objects
might belong to a transport superclass).

e It may inherit attributes and services from its parents in the

classification structure as shown in figure 3.1-1.
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Polymorphism:ﬁ »
This term Peans that one name can be used for several relations but

slightly dlffereﬁ% ?W]ﬁﬂ e?fﬁd?rogrmns in Microsoft

Windows from fifogram manager uses the same method by double-chckmg on the

icon. %m qﬂ m%m mﬁq tstorun In
programming, po sm enal instance of different classes to response to

the same function in ways that are appropriate to each class.

Inheritance:
Inheritance is the process by which one object can acquire the

properties of another object. You can derive a class from another in Object-Oriented
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languages. This property helps the programmers to develop application software

more conveniently.

3.2 Tools for Development

The tools used for developing this CAL consist of two major parts: hardware

and software. \V////
3.2.1 Hardware '
1) An IBM compaiiblé persons omput th Pentium processors with
16 ! ' GA monitor display.
2) A hi pictures required by this
project.
3.2.2 Software

keywords, hot spot arﬁ 3
theory section.

vh clmlsed hypertext technique, in

‘a
- | ﬂﬁs such as PhotoShop,

PaintBrush, and’PC PaintBrush to generate graphrcs Word Processors for example,

Micro w msﬂﬁ %’y section. Hot
Spot Editor was for u:lzng ot spot areas in plctures an ad Editor was

used for creating help project files.

3.3 Software Design

3.3.1 Major Concept

The procedures in developing this software is shown in figure 3.3-2.
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Study on programming technique and Collecting data and theory of

theory of each unit operation each unit

W //
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Figure 3.3-2 Software deV‘e ment proceduzes diagram.

Step 1.

Step 2.
Step 3.

Step 4.

ﬂuﬂﬁﬂﬂ'ﬂ’ﬁwmﬂ‘i

The majo nceptual procedlg'es are as follows

A TRETTT B YA Y1) oo
technique, including study on a related technologies.
Collecting data and theory about the selected experimental units.
Coding a source program of each part of the system such as calculation
program, GUI controlling program, and display controlling program in
theory section.
Testing this program and comparing calculation result with other calculation

tools.

MAT0SILAOL
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Step 5.  Improving this CAL system by modifying the program in step 3.

As mentioned above, this work will develop each module for two sections in
programming process. Each module had the same concept of programming, but

differed in data and equations especially related to each unit operation. (See figure

v 1) Calculation Sec \\\\‘ V//

,___, o
This s

ecti ;
compiler to create the ic

2. Codiue d GUI lling modules by using Turbo
.CPP format.
.DEF format.

rbo C++ for Windows as a
ils in developing are :
X, Menu, Icon, Bitmap, and

in .RC format.

2) Theory Sectl — M

stk ﬁﬁi‘?ﬁm 1 e SR

RTF formatted ﬁles by using Word Process and pistures are saved.in .BMP formatted

e, ekt ook sed it Wi X i TaYX | Ru—

Spot Edltor

2. Creating help project file ((HPJ) required by Help Compiler.
3. Compiling the help project file using Help Compiler. The results is
a help file (HLP) that contains text and pictures collected in step 1., as well as

keywords and hot spot areas for jumping to related topic.
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Turbo C++ for Tm C++ for
Edlbf

Figure 3.3-3 P%}%W‘ﬁw Ell]ﬂ‘j
’&q%‘ﬂ‘ﬂ‘&ﬂﬁﬂ UA1AINYAY

1) Calculation Section

Each calculation module for each experimental unit is difference in
data input and procedures of calculation, including the results of calculation. The
flow diagrams of each module are shown in figure 3.3-4 to 3.3-10.
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Input p, u, A, P, Cs, V;, t;

Figure 3.3-4 Flglw diagram for Filtration unit.
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Input P> K, pp9 Hbs Dp’ €, Hi9 t|

Figure 335 Fﬂ%ﬂn’f&r%ﬂ%#ﬂ BI1N3
QW']ﬁNﬂifLJ UA1AINYAY
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Input pp’ (DS’ a, Dpi, wi
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Input p, p, 1,15, L, H, ¢
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Find Le from eqn. (2.4 l nd (2.4 ? | Find Le from eqn. (2.4-8)

Find tug,y from eqn. (2.4-12) aind {2:4-13 Find t,q,, from eqn. (2.4-11)
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Figure 3.3-7 Flow diagram for Efflux Time of a Tank unit.
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Input py, pr, U, R, 1;, H;

1d u(r) from eqn. (2.5-9)

Find u(r) fromeffingl IZQE |
1//3? k

ru( Wlthl'

ﬂUEJ’JVIEJVIiWEI’]ﬂ?
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Case 1 Case 2
Input T,, Ts, V.., S Input T, T,, V,,, A, E, T
ﬂh
Calculate u from & __:_; ) ‘ culate Q from eqn. (2.6-3)

\
17 é; \\\\ late h from eqn. (2.6-4)
%ﬁ \ Print out Yx with V.,

LP'=H'J
s
Figure 3.3-9 Flowdmamfor dization unit. |
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Input p, p, N, D,, D1, Myci, Waons Vaons tis Vicri
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Find N, from eqn. (2.7~

—

W —

o = Waoq x1000) /40
’ (nD2H,)/ 4

|

Check whether N
configurati N B ; \ Calculate
standard one A - _ My x1000 x Vi)
PR, Viaon
Y3
Yes = ﬁ";" . l
¢ il d o ol ]
Find P from eqn. (2.7-1 L
' ~ . Print out C/C, witht
\ ,
Calculate Energy Pxt m
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Figure 3.3-10 Flow diagram for Mixing unit.

Note : All input data will change to SI unit system before calculations.
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2) Theory Section
Each module has the same structure of database as shown in figure 3.3-
11. It has many topics in contents and some topic may have subtopics. It also has
many equations shown as a bitmap with hot spots.
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Figure 3.3-11 Theory section structure.
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