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Abstract

In this paper, we present some problems with the Groupware Messenger functionality based on dot net

2.0 and implement a new design structure to solve them. They include memory leakage, slow processing,

and client window memory crash. These problems resulted in the inconvenience of using instant messaging

and the inefficient handling of office tasks. Therefore, in this paper, instant messaging functionality is

implemented according to a new design architecture. The new system upgrades dot net 4.5 for clients

and deploys the new features based on MQTT for the messenger server. We verify that the memory leak

problem and client window memory crash issues have been eliminated on the system with the new messenger

functionality. We measure the amount of time it takes to bind data to a set of messages and evaluate the

performance, compared to a given system. Through this comparative evaluation, we can see that the new

system is more reliable and performing.
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[I. Preliminaries

1. Related Study of Groupware

& M= E =EolM AFEE aFdole Sle] di®A
TN AEFAIES AR vl EAE) Bar vl B4 Al 2t Al

oh 4 gtk

TFAISH T F ) A AFANES vw Aol
SFAelE e A, 75
3 o) =4 A, g S

o T1u

S thgaolshtta & % gk

o4 3 =8 agelolr} fela

2. Introduction of Groupware
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Table 1. Comparison of Groupware Solutions

ekl Aoz gEgo] AlaEe
DBAH, mlA1A A9} PC L 2n[EZQ] Falo|dER TAH),

A7§e] AH], SIATH], v DAfn,

Company

Classification

T

Product Information

Enterprise / Lease Groupware

Enterprise Groupware

Enterprise / Non-Profit Groupware
Enterprise SNS/Lease Groupware

oS Windows Server 2008 MS/Linux Windows Server 2008
MS SQL 2008 or later
DB MS SQL 2008 or later MS SQL 2005/Oracle Mail(Charge). TOMCAT (Free)
Mail NET JAVA NET
Browser Cross Browser IE 8~10 Cross Browser
NET Framework 4.0 Framework 4.0 (2006)

Deployment Type

Deployment/Service

Deployment/Service

Deployment/Service

— Electronic Signature

— Internal Communications
— Collaboration Management
— Business Report

— Data Room Board

— Portlet-based Portal available
— Bulletin Board
— Community(CoP)
— Schedule Management
(w/ Google Map and Schedule)
— Electronic Signature (Work—Flow)

— Electronic Signature

— Announcement

— Document Management
— Schedule Management

~ Announcement - E-Mall — Messenger
Basic Functions(Free) | — Web Hard ' o
. — Document Management - Video Conference/Face to face
- Address List/SMS )
. . — Survey Management Signature
— Absenteeism and tardiness
— Data Room Board — Resource Management
Management A
_ Messenger — Resource Management - E-Mail
_ Mobile ¢ — Address List (w/ Outlook) — ERP Inter—Operability
— Organizational Chart Management
- TODO/Memo ) )
— System Environment Settings
- E-Malil “E-Mail

Option(Charge)

ERP Inter-Operability
— Premium Web Editor

—Knowledge Management
—-EDMS

—ERP Inter—Operability
—-Video Conference/Face to face
Signature, Mobile APP

1) Developing based on a basic Group
ware

2) Separate Community to Support
Collaboration

3) Support for Customized Electronic
Signature based on Work—flows

4) Web Standard Compliance

1) Support Korean electronic Signature
culture (Work-Flow)

2) Support for a variety of Organizational
Collaboration Cultures

3) Inter-working with other systems

4) Open Standard System Architecture

1) Dynamic Inter-working with The
Zone ERP

2) Wide variety of customer

3) Support for a variety of
Organizational Collaboration

Advantage and Latest Ul/UX Support 5) Userf‘fnendly interface Cultures . .
. . 6) Multilingual Support 4) Inter-working with other systems
5) Scalable Mobile Solution ) e . !
(Hybrid App) 7) Solution GS Cgmﬂognon 5) Userffnendly interface
6) Highly Qualified with Experience 8) Fully Inter-working with Google Map | 6) Multilingual Support
. . and Schedule 7) Cross Browsing
7) Experienced ERP Inter-working and . A
Customizing Know-how 9) Cross Browsing 8) Multi Client OS Support
8) MuItiIinguaIgSupport 10) Multi Client OS Support 9) Multiple OS,RDBMS,WAS Support
9) Support for Seamless Maintenance 1) Multiple OS,RDBMS,WAS Support
. . Slow Drive
Weakness Company Size High Cost of Purchase Expensive Customization
Mobile Type Hybrid APP Hybrid APP Cross Browser+ Mobile APP
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Fig. 1. Groupware System Architecture
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Fig. 2. Groupware Functional Diagram

a4 Iudele] 71 F2E e o= 7t 7]
dg e obelsh 2o

« ARAA 7 2 24 el AAE e et 13
ab 2 WESkaL A E o3 Atk

o WA 7l AR ARE AN R 4 T bis)
WS FE Y 1 GAAES Adsh 15EE oAbA
Qo &Ll 24 AnE A FHET

e AAH )5 : oA g Fawon sjx W) At ¢
ot S 13]“?}‘:}

. Z}EN 7]‘—1 : x}

olﬂ
o
s
o
ol
ol
=)
>
i
=
£
o}m
Xl
]

*Xlﬂl/\l 7131 Xﬁ‘ el 54 71]/\lffL &
ARER A AA dgel 3 ggs
e 7l é%%gl e ﬂﬂ% &b Az} gl &
g @3S g

- QR e 2AAE 24 YRE DS 99 R A
A& Beistel TS EEHom APt T/ F

s Tk 7l NSy ek el A2 B, 2kl
U2 3 A% A+l

3. The Existed Messenger Server
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Table 2. Messenger Development Environment

Classification Usage Technologies
Client .NET Framework 2.0
Windows XP
.NET Framework 2.0
Server MS-SQL Server
Windows 2008 R2 or later
Common Asynchronous Socket (Self-Implemented)
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Fig. 3. Messenger Architecture

o

7 4% WAlA AAE Yo 224 dAE 1Eg A

2, FHo|AEdAE HlE57] 2AE B BE 8T MRS
HAZE w4 AW A AFetar el oiek s T
HAA A= ZF 7)5S aste 49 2d=rE EAs

LoginEventThread = ZI91/210}%, Al #E] 7%
88t} PrimaryEventThread= %X 2 g} $541 75
< st SecondaryEventThreadt 0 A% Aot A
28 WA 240 A 715 $ddtth ExtraBventThreads=
HEAE oHIEES Aeldi),

i)

.—ﬂ

I oo

220l E

AR A

e e ey

\ LoginEventThread \

239 Ha|

=30t2 Ha|
Al ze]
=5 5715

EEETED |

Chst =4 gl K2

PrimaryEventThread \

SecondaryEventThread mEHE Hal
\ || |

A= olAlE 4 A

[ maixis o= w2l |

[ ExtrakventThread |

HIE7| =70 - H7|

Fig. 4. Messenger Process Procedure



84  Journal of The Korea Society of Computer and Information

4. Messenger Problems
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4.1 Memory Leakage of Messenger Server
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Table 3. Memory Usage per Week in the Existed Messenger

Day Memory Usage
first 20 MB
second 158 MB
third 354 MB
fourth 563 MB
fifth 676 MB
sixth 869 MB
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4.2 Slow Processing
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4.3 Client Window Memory Crash
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IX|: System.Windows.Forms.UnsafeNativeMethods.CallWindowProc(IntPtr
wndProc, IntPtr hWnd, Int32 msg, IntPtr wParam, IntPtr IParam

2IX|: System.Windows.Forms.NativeWindow.DefWndProc(Message& m

?IX|: System.Windows.Forms.Control.DefWndProc(Message& m

?IXl: System.Windows.Forms.Control.WndProc(Message& m

|%l: System.Windows.Forms.TextBoxBase.WndProc(Message& m

2IX|: System.Windows.Forms.RichTextBox.WndProc(Message& m)

2IX|: System.Windows.Forms.Control.ControlNativeWindow.OnMessage
(Message& m)

2IX|: System.Windows.Forms.Control.ControlNativeWindow.WndProc
(Message& m)

?|K|: System.Windows.Forms.NativeWindow.Callback(IntPtr hWnd, Int32 msg,

IntPtr wparam, IntPtr Iparam)

)
m)
)
)
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Fig. 5. Memory Crash Log: in case of deviding by 0
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2IX|: System.Windows.Forms.RichTextBox.WndProc(Message& m)

2IX|: System.Windows.Forms.Control.ControlNativeWindow.OnMessage
(Message& m)

2IX|: System.Windows.Forms.Control.ControlNativeWindow.WndProc
(Message& m)

?|K|: System.Windows.Forms.NativeWindow.Callback(IntPtr hWnd, Int32 msg,

IntPtr wparam, IntPtr Iparam)

Fig. 6. Memory Crash Log: in case of trying to read or write
protected memory
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2|X|: System Windows.Forms.Control.get_ WindowText()

?|X|: System.Windows.Forms.Control.set_CacheTextInternal(Boolean value)

?|K|: System.Windows.Forms.Control.PaintWithErrorHandling(PaintEventArgs e,

Int16 layer, Boolean disposeEventArgs)

2IX|: System.Windows.Forms.Control. WmPaint(Message& m)
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Fig. 7. Memory Crash Log: If an error occurred while creating
the window handle
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Table 4. The Proposed Messenger Development Environment

Usage Technologies
.NET Framework 4.5
C# WPF MVVM(MVVM light)

Classification
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SQLite
Window 7
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Server ASP.NET MVC4 Json

Windows 2008 R2 or later
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Fig. 9. Log—In Process Procedure
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Fig. 13. Instance Message Window of the Proposed Messenger
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2. Deployment and Result
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2.1 Memory Leakage improvement
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Table 5. Memory Usage per Week in the Proposed Messenger

Fig. 12. Screen of the Proposed Messenger

a8 12 & =AM ARk wlaA ] ss vER A
oz 2]l st tis} g AE shdst tisholth

Day MQTT Server WAS
Memory Usage Memory Usage
(e—ngtc.) 1.5 MB 203 MB
(1536_0323) 1.5 MB 173 MB
(20T—h|i3r:c.) 1.5 MB 181 MB
(zgf‘gg;_) 1.5 MB 166 MB

2.2 Client Window Memory Crash improvement
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2.3 Performance improvement
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Table 6. the time to bind an instance message (ms)

Number of the Existed the Proposed

Attempts Messenger Messenger
1 677 ms 101 ms
2 485 ms 58 ms
3 5183 ms 15 ms
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2018-01-08 14:01:13,259 GetMemoBox Start
2018-01-08 14:01:13 936 ResultGetMemoBox End
2018-01-08 14:01:31,569 GetMemoBox Start
2018-01-08 14:01:32 054 ResultGetMemoBox End
2018-01-08 14:01:33,743 GetMemoBox Start
2018-01-08 14:01:34 256 ResultGetMemoBox End

Fig. 14. Client Log Data of the Existed Messenger

2018-01-08 13:16:40,837 [9] DEBUG OcTalkClient.ViewModel.ViewModelBaseOC -

SERVER_GET_MEMO_LIST Start

2018-01-08 13:16:40,938 [9] DEBUG OcTalkClient.ViewModel.ViewModelBaseOC -

SERVER_GET_MEMO_LIST End

2018-01-08 13:17:43,719 [9] DEBUG OcTalkClient.ViewModel.ViewModelBaseOC -

SERVER_GET_MEMO_LIST Start

2018-01-08 13:17:43,771 [9] DEBUG OcTalkClient.ViewModel.ViewModelBaseOC -

SERVER_GET_MEMO_LIST End

2018-01-08 13:17:43,821 [9] DEBUG OcTalkClient.ViewModel.ViewModelBaseOC -

SERVER_GET_MEMO_LIST Start

2018-01-08 13:17:43,836 [9] DEBUG OcTalkClient.ViewModel.ViewModelBaseOC -

SERVER_GET_MEMO_LIST End

2018-01-08 13:18:28,410 [9] DEBUG OcTalkClient.ViewModel.ViewModelBaseOC -

SERVER_GET_MEMO_LIST Start

2018-01-08 13:18:28,486 [9] DEBUG OcTalkClient.ViewModel.ViewModelBaseOC -

SERVER_GET_MEMO_LIST End

Fig. 15. Client Log Data of the Proposed Messenger

[V. Conclusions
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