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Abstract Korea Army HQ Information System Management Group is in absolute need to
construct a software development management process to develop high—quality software. Therefore,
they tried to partially construct the Army information software development system based on
commercial software and operating systems. But the current issue is the complete construction of the
open source-based software development and management system. To solve this problem, we propose
the means to enhance the previous Army Information System with an open OS-based software
development management process for quality improvement of Army software. This approach brings
a solution to build an independent, salable and flexible software development management process with
all open sources based on CentOS. This process can be easily adapted with some mechanisms such as
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application of the redefined quality metrics, automatically generating development documentation, and

identifying the code complexity on the entire software lifecycle. Also, the process possibly facilitates the

development high—quality software. In the future, we will need to extend the process by involving software

process training, designing, development, maintenance and establishment at each phase of the lifecycle.

Keywords: software quality, code visualization, design document automation, process visualization,
software development management
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Table 1 Comparison of International Software Visualization Tool
Tool Architecture Class Code CodeCrawler
_ . JIVE[8] X-Rayl[9]
Feature Explorer[5] Visualizer[6] _Swarml[7] [10]

- JVM based - Creating class | - Visualizing - State diagram | - Visualization - Metric )
architecture diagram Commitment provided of system e‘XLr action
analysis - Analyze all history of - Visualize complexity, - Sf)ftwgre.

- Generating relationships, software object including visualization

Function Multiple including project structure and class and based on
repeating nested classes, method package reverse
patterns and dependencies, interaction dependencies engineering
metrics and exception for Java technology

handling projects

- Design defect | - No storage - Easy to - Possibility of | - Highly - Light
detection and present, no manage runtime scalable open weighted tools
system sync issues commitment verification source - Language
maintenance - exploring - Contains - Enable large software for independent
improvement available previous system the Eclipse - Combination of

Strength - Convenient to Commit visualization framework convenience,
build plug-ins information in with filters - User can superior
and extensions histogram and dynamic manipulate to performance

- product-Line format slicing increase result and intelligent
engineering visibility search
support

- Speed - Extracted data | - No software - No matrix - Limited matrix | - Does not
difference cannot be development extraction support apply Plug &
depending on used for support other functioning - Does not Play technology

Weakness web browser individual use than Commit | - Lack of object provide based on open

- No Internet - No matrix convenience in dynamic software
Explorer extraction user diagram visualization
support functioning

C ial/O
ommercial/Op Opensource Opensource Opensource Opensource Opensource Opensource
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2D/3D 2D 2D 2D 2D 2D 2D/3D
Class Diagram v v
Dynamic v
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Commit v
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Metrics v v
System v v
Complexity
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Engineering
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Support
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Table 2 The Redefined Coupling

Coupling Description
Parameters of primitive types are exchanged
Data .
between classes and objects
. Array or object type parameters are
Stamp .
exchanged between class and object
Control Instructs the class and object control where
the calling class and object variable are called
External files and data between classes and
External .
objects are transferred
Global variables are used as parameters in
Common .
calls between classes and objects
Directly change the internal properties of other
Content . .
objects between classes and objects

The Quality Enrichment Plan of Army Information System Software

3) Development of
Design Document
Automation Technology

o>

4) Army Information
Systems SW Process
Visualization

Quality Indicators

a9 1 §7 ARAA AZE

1) Definition of Quality 2) Development of
Indicators and Code Visualization for
Measurement Method SW Quality Indicator
of Software |:> Measurement Rate |j‘>
+ Refining SW Quality - Development of SW-
Indicators based Code
- Ways to Measure SW Visualization Process

«PAL-based Document
Auto-Generation

- Establishment of Army

Information System SW
Quality Visualization
Environment

dot F4 nm=sh gy

Fig. 1 The Method to Enhance Software Quality of Army Information System
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Circle ¢ = new Circle();
c.setRadius(3);
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int array[3] = {1,2,3};
MathUtil mu = new MathUtil();
mu.getSum(array);
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class SubPro {
public void manageFile() {
boolean b = true;
ListOb lo = new ListOb();
lo.RW(b);
}
}
class ListOb {
public void RW (boolean isRead) {
if(isRead){
System.out.println("read”);
} else {
System.out.println("write”);
)
}
}
(4) 95 d¥=
A ATEE SAAA Vel A L ]
B2} AgHel AGRE 2498 3390 oel &
e AAAGF Aojdx] 7 AFE] Al ioq
Ft}h. 9% uldo] Dto Zd] AEHd

Dto dto = new Dto();
File f = new File("text.txt”);
dto.readFile(f);
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class AreaCalc {
float circleArea(float 1){
return r*r*+PT.get();
}
float shpereArea(float r){
return 4#rsr*PLget();
}
}
class PI {
private static float PI = 3.14;
float get() {
return PL;
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class Circle {
public float PI = 3.14;
}
class Calc {
public void setPI(){
Circle ¢ = new Circle();
c.PI = 3.1415;
}
}
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Fig. 2 Code Visualization(Tool-Chain) for Measuring Quality Indicators
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digraph xx {

node[shape=record, style=filled, fillcolor=lightyellow];
VisualGraph [label=<{<FONT FACE="boldfontname
">VisualGraph</FONT>|+nodeData: ArrayList<String[]>
<BR/>+edgeData:  ArrayList<String><BR/>+wordStack:
Stack<String><BR/>+countStack: Stack<HashMap<Strin
g, Integer>><BR/>+bodyStack: Stack<HashMap<Integer,
Boolean>><BR/>+statementCount:  int<BR/>+statementC
heck: boolean|+checkStmt(Statement: Statement, int: int):
String[]<BR/>+makeHashMap():HashMap<String, Intege
r><BR/>}>]

"BadSmellXML"->"BadSmellDB” [style=dotted,
arrowhead=veel;
"BadSmellXML"~>"DrawGraph” [style=dotted,
arrowhead=veel;

"Main”->"ClassDiagramXML" [style=dotted,
arrowhead=veel;

"TestMain”->"GetDeclaration” [style=dotted,
arrowhead=veel;}
dotting
CA\SW V\toolchain/badsmell/ClassDiagram_2018_11_29
-23_54 31.svg
done

v
oo

op P

e o £ W opo
o I
K
2
.
o
o
iy
&=

DotScripte] o A]o]t}. © o] Efuo] 2=0
o EXE ARE FH2 golojaiyt
)

[ oz
o

2 W
(W)

ot

(NS
o

(M oy o
o

o, 2ld
HE olgol Holde] thololslolt). 7}
Association, Dependency, Generalization
At} Associatione 3+ EEOA T E

3t Aotk & 3 s
. Dependency= 3+ &
£ 3&3ste Agolth & 3

3

il
rlo

[>

2 i fu
(e}

= e

N

has
[

b

n e
= it
b
2 o

m
Loy 2
2y

2

U == e 10%2.:_.1
o
i
1o

bl
[ [ 3
o

2

1IN

2~

2 ©
>

A3t} Generalization&
YeRdTh ¥ gt die=

d
Al
—'\(} ﬂﬁl o 1 M jo
T
[T -

P o

= flo K

BN

=

ot

ol

)

b

n

i

)

q

[> &

(I
o
i)
]194('
ki
it
§
&
[
2
>
fob
o,
e

olgol 2
itk 7 AREE AAEA7} AgEol o) shte) A
SUARE R wet gkl welrk ARk 14 W
§ A¥=ot ke 10209 4w ARES} ge gho

2 #dsla $25E S/ o
F2]9] dojtt.,

Stamp(SP) = 2 * Data(DT)

Control(CR) = 3 * Data

External(ET) = 4.8 * Data

Common(CM) = 7.5 * Data

Content(CT) = 10.2 * Data
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3.3.1 PAL(Process Asset Library)
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Fig. 4 The Method for Automated Generation of the PAL based Design Document
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Fig. 6 SW Visualization Environment Framework
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Fig. 7 Army Information System SW Visualization Environment
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1) redmine/app/views/issues/index.html.erb 7%

dlelefmlo] o] A7E  tracker_id7} nulle]™d  dwt
P35 £33l tracker_id #°] A& W= ©] tracker_id
£ A= "47]‘" Bas 2Ysi=® 3 L3 #3S

AL A & J=F Aok

<% unless @query filters['tracker_id’'].nil? or @quer
vy filters[’tracker_id’l[:values].nil? %>

<%= link_to 1(:label_issue_new), _new_project_is
sue_path(@project, :issue => f{:tracker_id => @quer
y.filters[’tracker_id’[:values].first } ), :class => ’icon
icon-add new-issue’ %>
<% else %>

<%= link_to 1(:label_issue_new), _new_project_is
sue_path(@project), :class => 'icon icon-add new-is
sue’ %>

<% end %>

2) g=ntel &)
PyHow $REYEA FAs] 93 ANz
QAo AEgth A APwEY] Al 7ol
= a7ARye] AdEth 1Y 8 dsniely 7
EEERIE

HIEUPOJ—% THHe g e HolEHel2E A

SHA] ¢ke=th 187] wj&o] ©@XA] Ruby-oci8 =&o]H]
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Fig. 8 The Result of Redmine’s Functional Improvement
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NULL &A= LetgoA "9 Zo] A4 Fo] ¢l
© A5 NULLZ <143t7] migel dAgic). tolg
wolx ZHYoA NULL o] 3&HA kS AelolA
NULLZ <143}7] wjZo] SQL olejr} At 2
e o} e} 7o) redmine/db/migrate/ ZT] W] =
€ F3YE nulls 8 & A=EE WA
T4
:default => ", :null => false
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‘default => "

ol

S —
TAE

default => ",

‘null => true

2) Hlol& do] &4

&2 Hols ZHole 3022 AFEHAUTh et
gerilellr Agstes 2 A9 HeolEEe] 30& 23
87 wiioll o] ®HolE WES of#et 2ol 300l
#Ho g WA

>
FAA

Zo]

open_id_authentication_associations

!

Zol AHgSHE WAEA Pyol
Bk ol H@ats] A

config/initializers/oraclerb 3-8 713} self.emulate_

dates_by_column_name®] ko] true® A3 = o]
st}

ENV['TZ'] = 'UTC’
ActiveSupport.on_load(:active_record) do
ActiveRecord::ConnectionAdapters::OracleEnhanced
Adapter.class_eval do
self.emulate_dates_by_column_name = true
end
end

glojol

dEnlly eelE A% A BAEE BAS A4S
A3}, ol oIS Fal ©okF wlolEM o]z v}
olz#lold Beolz HolHE 4g¥ 4 vk 1Y 9%
BAon AYHE Aol

rake db:migrate
rake redmine:load_default_data

[root@ocalhost redmine-3.4.6]# RAILS_ENV=development bundle exec rake redmine: 1l
oad_default_data

/usr/local/lib/ ruby/gems/1.9. 1/ gems/activerecord-4. 2. 8/ 1ib/active_record/associa
tions. rb: 1694: warning: already initialized constant HABTM_Roles

Select language: ar, az, bg, bs, ca, cs, da, de el, en, en-GB, es, es-PA et e
u, fa, fi, fr, gl, he, hr, hu, id, it, ja, ko, lt, lv, mk, mn, nl, no, pl, pt, p
t-BR, ro, ru, sk, sl, sq, sr, sr-YU, sv, th, tr, uk, vi, zh, zh-TW [en] ko

Default configuration data loaded

[root@ocalhost redmine-3.4.6]# ./run. sh

=) Booting WEBrick

=> Rails 4.2.8 application starting in development on http://localhost: 3000
=) Run ' rails server -h' for more startup options

= Ctrl-C to shutdown server

=> Debugger enabled

[2018-07-17 07:07:29] INFO WEBrick 1.3.1

[2018-07-17 07:07:29] INFO ruby 1.9.3 (2014-11-13) [x86_64- linux]
[2018-07-17 07:07:29] INFO WEBrick::HTTPServer#start: pid=4226 port=3000

ag 9 LF mlelagelde] &9 Z
Fig. 9 The Output Result of Oracle Migration
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E ML ML CMEL
4l ] egoviramework EI | Manual_HelloWorld_7 I J TestDefaults L’l UnflaggedOptionConfig l’] TestSwitch l TestCommandLineTokenizer | SwitchConfig I | UnflaggedOption
- Wl ] com
- L] let T CTAN_CTA \_CTH ) CT28 T3 CT6 CT23_/CT14 DS:18 ST:84 CT6 "\ _CT6_~CT24
Mud — —————
UnflaggedOption ‘-;b.iﬁ
DSA\STH CR:1
1 DS3 STA4 CR1 - /DS7 ST20 CR7 S:3 ST CR:1 1
DSl ST DS:12 ST20 DS:$ ST:200
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Fig. 10 Code Visualization Output Screen

2 HES FY3Y, a9 Z=24E ) Fdgxe}, 7+ 4.4 A 2M X358
B ko] BA 58 AT 4 itk Oy 10 2= B - HA B4 AFs AL A7z 2 7AR A
Fg3ido|tt Aol & AAS aFAE HAME As A
A8 XML} XSLT 3Y& ghEojor o) % 3&

¥2 J*

g P o N -
3 3 XML 22329 o 27K ol ARrk AFE XML 9de) 2ameolg,
Table 3 XML Example ol2 swoz QAN AA wWsEo] AW XSLT
<?xml version="1.0" encoding="utf-8"?> Hde ARG, 27 112 ¢ BEEe-AHE 53 XML
<?xml-stylesheet type="text/xsl” href="requirement_spe Ho]o AlENE
ST e AT Azolck
<list doc_name="27A}3} 24" period="2018.01.017201
8.11.29." project_name="Projectl” version="1.0"> T i e B T I
<modification_history> | sMs |awawzas | [ [0 I
<history date="-" version="-" writer="-"/> : R R
</modification_history> : Project Overview |
<outlines> i| e [ w8 EEE] = .
<outline title="¢ FA">AANAF FI=2] QALY HFTS I | |
e fFaAolx & Wek</outline> ":I“'d"“““"' ____________________________________________________________ ‘
<outline title="# FAEA"> QA FHA 1 AN e SVEVIeW ;
2 a7Age A FAolRE gl {osn i
Y FF =58 0 SWARd HgE= 1Y F3o gk E HAY DS @PAY BEE I8 RANA0IA FE YA H
F4& oHE #l</outline>
</outlines> :
<requirements> '
<requirement>
<id>REQ—F—OOl</id> i 2. Functional Requirements ~-----------------------------—1
<name>H 3 F4d 47 </name> [ awwn 2N FHaTNE FoeA ] @ |
<detail>¥ ET= OHH-/] Al 71 gAE Addste] dadt ! B ne el O BUE el u |
%= 9lojo} gt} | reormn  |ewauen 2 |
T T | o ES = oEEE3 I
L ALL : 22 2204 7HA 8744 B2 dAS 53 i T ek i |
2. DQT‘_3 g E2 B4 -'4'7‘13 FHA a1, on = ; QRN |2BSAERARY et N byl I |
As= DB :‘}Oli‘ra j-a]i‘—% = ! eEis cREe ST UECTE LIE |
3 DUMP : SNDB Sh& Wxe 2ae stz acde | mro e [RIGEREEHER) 0 |
tail> ! isﬁhgﬂsﬂ kuowm :°| 1
<priority>2</priority > i FEEEE Pl !
. | REQ-F-004 38232 2¢ oz J0IA8 38232 3 !
<sign/> 1 S gl 1Az 28 oo k) !
. il 0| F0IK 220!, 2 PuA !
</requirement> ! 3 = 0] 298 50 LB |
</requirements> " 11 S7AR GoA] oA
</list>

Fig. 11 Example of Requirement Description
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