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Abstract To plan a software project, the manager (1)make a work breakdown structure (WBS), (2) estimate

efforts for each task, (3) assign employee to each task, and (4) estimate overall schedule. When
software project becomes complicated, the possible combination of WBS, effort, and employee
assignments dramatically becomes larger. Software planning tool can help software project
managers to deal with this complexity.
In this research, we discuss with a group of experts who work in software industry, to elicit
practical requirements that should be considered in the software planning technique. Considering
these requirements, we develop a software project planning tool APP (Automatic Project Planner)
which provide effort estimation based on historical knowledge data and automatic human resource
allocation. Our technique can be the basis of reasonable and practical software project planing.

Key words Software project planning, software project management, human resource allocation, effort estimation
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Abstract Complexity and maintenance cost of software increase as much as software has been evolved,

therefore importance of software maintenance recently arise. There are many signs that are difficulties
to maintain software, called bad smell, in a large-scale software. The bad smell should be removed
to improve maintainability. Recently, many software refactoring methods have researched to terminate
the bad smell. In this paper, we propose how to identify long parameter list, which causes bad
smell, and how to solve the problem for increasing software maintainability. In our approach, we
classify the parameters for creating new objects by measuring semantic similarity among them. This

is evaluated by experienced software developers, and the result is statistically verified.

Key words Refactoring, Long Parameter List, Software Maintenance, Software Quality
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public void foo(int a, int, b, int ¢) {
at+;

b = 10;
c = 20;
}
public void foo,() {
int b, ¢;
b = 50;
c = 100;

}
public void fooz() {
int a = 10;

}
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public void foo;(int a, ParamObj paramObj) {
at+;
paramObj.setB(10);
paramObj.setC(20);

}

[13 5] ‘WIHHSE AHZ e J|He
M3t oj7feis o

public class ParamObj {

private int b;
private int c;

public ParamObj (int b, int c) {
this.b = b;
this.c = ¢;

}

public int getB() {
return b;

}

public void setB() {
this.b = b;

}

public int getC() {
return b;

}

public void setC() {
this.b = b;

}

}

[2% 6] Di7itH= bet & EBSt= M2R 22
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# | Z=HE HiA= —=EZat

1 JH createRect [doc], [attributes], [x, y, width, height], [rx, ry]
2 JH cap [p1, p2], [radius]

3 JH encodeBytes [source], [off, len], [options]

4 JH createCircle [doc], [attributes], [cx, cy, r]

5 JH reparameterize [d, bezCurve, first, last], [u]

6 JH draw [gl, [f], [p1, p2]

7 JH createColorWheelChooser [sys], [angularindex, radiallndex, verticallndex, flipX, flipY], [typel
8 JH groupFigures [view, group], [figures]

9 AG connect [fromPort, toPort], [edgeType]

10 AG buildConnection [graphModel], [edgeTypel, [sourceFig, destFig]
11 AG getPointOnPerimeter [rect], [direction], [xOff, yOff]

12 AG fireTreeNodesChanged [source], [path, childindices, children]

13 AG startElement [uri, localname, gname, attributes]

14 AG setBounds [xInc, yinc, wl, [concurrency]

15 JE hbAssignCodes [code], [minLen, maxLen, alphaSizel, [length]

16 JE paintValidLine [gfx, y], [screenLine, physicalline], [start, end]
17 JE parseStyle [str, defaultFgColor, family, sizel, [color]

18 JE getWriteEncodingErrorMessage | [encodingName, encoding], [linel, [lineindex]

19 JE fireContentRemoved [startLine, numLines], [lengthl, [offset]

20 JE extendSelection [offset], [end, extraStartVirt, extraEndVirt]

21 JE prepareBackupFile [path], [backups, backupPrefix, backupSuffix, backupTimeDistance, backupDirectory]
22 JE nextMatch [text, firstTime, reversel, [start, end]

23 JE doFontSubstitution [subst, start, end], [mainFont, text]

24 JE paintScreenLineRange [textAreal, [firstLine, lastLine], [gfx, y, lineHeight]
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