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Abstract: Though the analysis on business services, work processes and system structure, according to the characteristic
of computer telecommunications integration, Internet and other technologies, combining the modern logistics require-
ments and creative thinking, the author puts forward a novel system design and implementation of logistics unified infor-
mation interactive voice response, interactive unified messaging and unattended automated business process management
module system design and implementation of innovative methods. Logistics unified information system business process
management module. The business process management module of logistics unified information system is a new fusion
type logistics information system application with integration of technologies such as CTI, Internet and IVR. The system
is with simple, accurate, fast and automated business process services strategy and solutions. Without too many restric-
tions of time, space and equipment, the users can handle interactive business processes by business process management
module though mobile text messages, interactive voice response, Web, etc,. The business process management module of
logistics unified information system is proof to be sound in the realization models and methods.

Keywords: Logistics; Unified Information System; Business Process Management Module

1. Introduction

The purpose of the logistics business workflow manage-
ment is to reach a certain logistics business objective and
to cope with the value activity process, to optimize the
logistics enterprise business workflow, and to enhance the
core competence of the enterprise. The business workflow
is neither the simple office workflow nor pile-up of all the
business processes and its tools. It’s a reform of manage-
ment thinking based on the unified logistics information
system(UMS) and also an integration of Computer Tele-
communication Integration(CTI) and the Internet. The
logistics business workflow management includes a new
modeling of integration of CTI and network, L.E., to com-
bine all the information service such as telephone\ cell-
phone, PDA, palmtop computer and the Internet, and to
build up a service chain of unified user identity together
working with the unique signal in the whole logistics
business workflow process[1-3]. UMS is working based
on the information technology and to shape the behaviors
in people’s digital life with an interactive service model.
The user can access to UMS anytime, anywhere, and re-
ceive the instant voice, SMS notifying signal in the intel-
ligent collaboration of all the business process [4]. The
business workflow management in UMS adopts a graph-
ics interface for better Reengineering of the business
process[BPR], it needs little coding to define a complex
process logics and data exchange, and let the whole sys-
tem process work more scientifically and smartly[5].

2. The Architecture of the UMS Business
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UMS is a B / S modeling with hardware and interface
using NGN (Next Generation Network) , CTI server,
ISMG (Internet Short Message Gateway ) and GSM
modem, etc. It can deliver API and SP characterized
value-added service in dynamic data exchange interface
development by ways of interactive voice callback, video.
The system service architecture is as follows below (Fig-
ure 1):
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Figure 1. Logistics business process
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The criterion of system business workflow management
adhere to XLANG,WSFL,BPEL regulations and work-
flow technology standards based on web service. The fun-
damental entities of workflow model include centralized
activity, use role, relevant data, workflow engine and tran-
sition condition[6-9]. That means when certain condition
is given, then the UMS calls the relevant procedures
automatically to push the whole business process forward
[10-21].

The designing of the workflow management in the lo-
gistics business: The internet user sends request to UMS
by way of the client PC, web login page, Email, PDA and
etc(For example, the user of the cell phone based on GSM
Modem, or the user of PHS issues request by sending
SMS message and by dialing separately) = the request
input will be submitted to the Internet module or GSM
Modem module(User Authentication. the content of the
message will be recognized by the identifying label code
and will be categorized into the database) = execution of
the basic workflow —> submitting to the next work-
flow(analyzing the user defined communication message)
—> submitting to the Internet module or GSM Modem
module - Issuing message or opening voice communica-
tion to the target user in the business workflow.

3. The designing of the telecommunication
module in the logistics business workflow
management

A) SMS Processing Module

SMS processing module in UMS aims at sending and
receiving SMS signal in monitoring the business process
and retrieval to notify the user. The designing of the SMS
receiving: a method of Action Listener in java application
program works for serial port and event-class listening,
LE., when GSM Modem receives a SMS signal, the sys-
tem activates an instance of add Event Listener in Serial
Port class to response the event happened and then reads
the SMS signal from the module.

Some part of the coding shows as follows below.

public void serialEvent(SerialPortEvent e) {
StringCache inputCache=new StringCache ();
int newUMSData=0;
switch (e.getEventType()){

When UMS receives a SMS (DATA UMS) , it
reads the data, the main part of the coding is as follows:

case SerialPortEvent. DATA UMS:
while (newUMSData !=-1){
try{
newUMSData = this.inStream.read();
if (newUMSData == -1){
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break; }

if ("\r' == (char) newUMSData){
inputCache.append(\n'); }
else {
inputCache.append((char) newUMSData); }
}catch (IOError ex) {
System.err.println(ex);
return; }

When UMS receives a new String(inputCache), it calls
a method of operateMSG(new String(inputCache)):

operateMSG(new String(inputCache));

When UMS sends data, it calls a method of sending
MSG(), firstly it opens the serial port by getting Serial
Port and initialized by setup Serial Port, secondly, calls
out Stream writing, using AT command to test GSM Mo-
dem, setup the data format and sending characters by
UCS2 model and relevant parameters, finally enters a
status of sending data, AT commands is listed in Table 1:

Table 1. AT the instructions that use list

Instruction
Name Usages

AT+CMGF Setting up SMS Coding Ways( 1 for word pattern,
0 for PDU pattern)

AT+CSCS Setting up code, GSM is character UCS2 mode
Setting message pattern parameter, +CSMP: <

AT+CSMP fo> <vp> <pid> <des>; For example:
1,167,0,0

AT+CSCA Setting up a number for Short Message service
Center
SMS Output mode, its usages, such as AT +

AT+CNMI CNMI = 2,2,0,0,0, in which the second bit
decides SMS whether it is output directly or saved
in “SM?”

AT+CMGS Sending SMS, it can be in the way of Word or
PDU

public void sendMSG(String MSG,String TelNu){
" Hf(IMSG equals("") && !TelNu.equals("")){
outStream.write("AT+CMGS="+TelNu+"\r", );
outStream.write(MEString);
outStream.write((char) 30);

}
tcatch (IOError ioe){}
closelOStream();
closeSerialPort();
setToNull();
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B) Data Processing

One of the most difficulties in the implementation of
UMS business workflow management is the data process-
ing from SMS and etc. business information. The system
will interpret the character string from SMS request con-
tent in a SQL data processing flowchart. On one side, the
output of the interpretation will retrieve some data from
the database and merge it in the result record set. The
other side is to insert into a database table from the dis-
mantled field value. In database programming, it defines
string type for characters. The functions for operation of
string type include Remove(),Index of (),Split(), to merge
characters by Concat () and etc. To match up the disman-
tled SMS characters with the predefined field value in the
original database goes to a method by relevant insert and
query operations. Some sample code for operation of
string type data in the SQL programming shows as below:

CREATE function [dbo].[StringSplit](@str nvar-
char(max),@spliter nvarchar(10))
returns @tb table(ch nvarchar(256))

AS

BEGIN

DECLARE @Num int,@Coding int, @Content int
SET @Num =0

SET @Coding =1
WHILE(@Coding <= LEN(@str))
BEGIN
SELECT @Content
@str, @Coding)
IF (@Content = 0 OR @Content IS NULL)
SELECT @Content = LEN(@str) + 1
INSERT INTO @tb
UES(RTRIM(LTRIM(SUBSTRING(@str,
@Content - @ Coding))))
SELECT @Coding = @Content +1
END
return
END

CHARINDEX(@spliter,

VAL-
@Coding,

C) Business Call Center

Interactive Voice Response(IVR) works as the center
unit in the unified business workflow management mod-
ule in the logistics voice service. The hardware adopts
CTI voice card integrated with VoIP direct-dialing and
call-back, interactive voice notification and answer back,
information retrieval and etc. [22-25]. The call center
based on the framework of J2EE Web Service adopts SIP
protocol, that aims to create, update and terminate ses-
sions by several users, this will help simply the consolida-
tion of user operation in their own business. The system
will built in TTS ( Text to Speech ) and ASR

( Automatic Speech Recognition ) while supporting
MRCEP interface, it also can integrate the third voice en-
gine. For UMS is constructed on the basis of XML and
web technology, UMS delivers a integrated web interface,
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so the users can easily and simply do well their own logis-
tics business by merely operation of the control console
desktop. The system receives the input signal from the
telephone dial pad, and interactively operates the data in
the database end, this leads to realize a free-duty business
doing. The architecture of a call center shows as Figure 2.

4. Test Result Output

Test environment: Windows server 2003, SQL
Server2005, 8-way GSM Modem. SIM card, CTI voice
card. UMS and etc. Whether the Automatic voice calls ,
call waiting signal, call delay, or Seat connection signal
can simultaneously be connected to the 8-way GSM Mo-
dem successfully, no Off Line, Deadlock, Crossed Line
are tested. The single channel of the GSM Modem proc-
esses every SMS message in 4 seconds. The 8-way GSM
Modem provides 8 channels to work simultaneously, each
channel digests about 750-1000 SMS message per
hour(depends on the heavy traffic in the service provider’s
station), averagely between 6000 and 8000 SMS message
per hour. The test result shows as table 2 after testing all
the 8 channels by SMS, CALL, ACD, Turn and Arrive for
100 tests per channel.

When sending a character string of ‘101#90089#
100708026’ into the system, it’s separated by character #
into several field value. LE., business query code is 101,
customer code reads 90089, commodity code goes
to100708026, then the system replies to a SMS on cell-
phone, it reads ‘The commodity is on way half, it will
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Figure 2. Architecture of Call center

Table 2. List of Test Result

Channel SMS CALL ACD Turn Arrive
CHO1 3.12 0.11 1.17 1.72 100%
CHO02 3.96 0.23 1.32 1.31 100%
CHO3 393 0.14 1.53 1.57 100%
CHO04 4.11 0.21 1.76 1.96 100%
CHOS 4.05 0.17 1.26 1.83 100%
CHO06 3.76 0.15 1.11 1.74 100%
CHO7 3.69 0.11 1.32 143 100%
CHOS8 393 0.13 1.19 1.61 100%

Unit: Second
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arrive at 16:00 July 10°. After the above tests, it proves
that the deployment of workflow management, voice re-
sponse, SMS notification, auto voice call, business logics
processing on the web, the query of the workflow process,
GSM Modem’s performance, all matters work effectively
and stably. The system also provides a real-time log about
all the circle of the business workflow and its process, the
objective of the management is rightly achieved.

5. Conclusions

The business workflow management of UMS explains an
obvious vision from a state of art that is mysterious, un-
predictable and uncontrollable ‘brain-storming’ into a
interpretable, technical, controllable, and predictable busi-
ness process. It symbolizes the meaning of RE-
Engineering. The business workflow management module
is a new service model based on the reality in information
society. The manner, methodology and measure in the
enterprise application all reflect the modern life behaviors
in the information society, are also suitable to people’s
information thinking model. They break down the barrier
due to information blocked and provide a new way out of
delaying decision-making. UMS not merely presents a
integration in the heterogeneous information resource and
networks, but also leads to a new development in the dual-
interactive characteristics enterprise culture activity, and
further promotes business expanding and service deepen-
ing. Therefore, the business workflow management of
UMS is not only a renovated application, but also a re-
form of management in the information society. It is an
integration of information thinking and modern science
and technology, surely becomes a sustainable develop-
ment direction of the information system.

Acknowledgment

This paper is a research result in the project of ‘Unified
logistics information system research Guangxi Beibu Gulf
Economic Region’ by Guangxi Cadre economic Man-
agement College (10KYCO008) and *The modeling and
optimization of the collaborated logistics system in the
regional economic Manufacture enterprise’ by Guangxi
Education Bureau’ (200911LX541) , a lot of thanks for
the team members in both projects.

References

[1] LIN Xing-zhil, WEI Ying, LUO Hai-peng.Research and
Implementation of Unified Message Interactive Platform[J].
Journal of Guangxi Academy of Sciences.2010,26(1):23-26,31.

[2] WEI Ying, LIN Xing-zhi, XIE Ming.Demand Analysis to
Unified Logistic Information System in Guangxi Beibu Bay
Economic Zone.[J].Enterprise Science and Technology &
Development. 2010,(10):10-13.

[3] WANG Ju-ying, SONG Bao-yan,YU Ge.Extended Workflow
Process Defintion Model[J].Mini-micro Systems.2005,(5):735-
738.

[4] HUANG Hui, BIAN Fu-ling.Layered Modeling Method for
Workflow Model[J].Geomatics World.2005,(05):20-21,36.

[S] ZHAO Jie, MENG Li-rong.Workflow system design in office

978-1-935068-23-5 © 2010 SciRes.

Information and Communication Technology and Smart Grid

(6]

(7]

(8]

(9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

automation system[J].Computer Engineering and Design.2005,
(04): 1118-1121.

SUN Qing-hua, WANG Yao-qiu.Analysis on the Domino Effect
of the Model of Chaos Boundary Determination of Logistics
System [J].China Business and Market.2008,(09):19-22.

Niu Dexiong, Wu Youxin, Jiang Gonghe.Research on
Information Exchange Based on Unified Information Exchange
Model[J]. Computer Engineering and Applications.2005,(21):195-
197,226.

LIN Xing-zhi, WEI Ying, LUO Hai-peng. Unified Messaging
Service of Information System in Next Generation Network
Environment [J]. Journal of Guangxi Academy of Sciences. 2010,
26(2):167-170.

XIE Ming, LIN Xing-zhi, HUANG Yue, WEI Ying. Ontology
Modeling and Recommendationin Collaborative Logistics System
in Manufacturing [J]. Enterprise Science and Technology &
Development.2010.2010,(10):135-138.

LIN Xing-zhi. Design and Applications of the HEI Scientific
Research Information System [J]. Enterprise Science and
Technology & Development.2010,(6):110-112,118.

WANG Jun. CRM Applications Company in the Logistics
Strategy [J]. Logistics Sci-Tech.2009,(3):71-72.

LIN Xing-zhi. Integration Application of NGN and Universities
and Colleges Unified Messaging System[J]. Journal of Guangxi
Economic Management Cadre College,2010,(2):99-104,109.

ZHANG Xue-zhi. How to Apply the Customer Relationship by
Chinese Logistics Enterprises [J]. Logistics Sci-Tech.2009, (11):
69-71.

CHEN Zhi-ya, CHENG Qing-bo, CHEN Wei-ya.Study on
Balanced Scorecard and Analytic Hierarchy Process’s Application
to Distribution in Our Country[J].Logistics Sci-Tech.2007, (01):
70-74.

SUN Xiao, TAO Liyan, ZHANG Xiuzhi, MA Mingchen.
Information integration technique for man-machine coordinated
material handling system based on WLAN[J].Journal of Jilin
University of Technology(Natural Science Edition).2004, (03):
496-501.

YU Xiao-chuan, JI Jian-hua.The Researches on the Optimization
Reliability of Logistics System[J].Journal of Industrial
Engineering and Engineering Management.2007,(01):67-70.

LI Ting, LIU Sheng-chun, TANG Wei.Optimizing the Logistic
System-Analysis of Australia Burberry’s Logistic System[J].
Logistics Sci-Tech.2009,(09):119-121,122.

BAO Xin-zhong, LIU Xiao-jun. Application of Quantitative
Methods in Evaluating Logistics System[J].Industrial Engineering
Journal.2007,(04):122-124,132.

LIU Hai-xia, LI Ren-wang, YANG Gui, ZHANG Peng-ju.
Interactive Virtual Logistics System Based on VRML and Java3D
[J].Computer Engineering.2008,(21):259-261,264.

WANG Zhi-guo, SHI Xue-liang.The SL-C Optimization Model's
Construction and Accomplishment of the Logistics System[J].
Logistics Sci-Tech.2006,(08):16-18.

Zhang Wei. THE LOGISTIC SYSTEM DESIGN BASED ON
J2EE TECHNOLOGY[J].Computer Applications and Software.
2007, (07):106-108.

ZHANG Yun-fan, XU Ya-bin.Design and Implementation of Call
Center Based on CTI[J].Journal of Liaoning Institute of
Technology.2006,26(1):7-9.

Xu Hang, Xu Rong, Ye Qingtai.Modeling and optimization of
unbalanced multi-stage logistic system[J].Journal of Southeast
University(English Edition).2005,(02):220-224.

CHEN Dai-lian. Evaluation of the Logistics System Based on
Fuzzy-AHP Method[J].Logistics Sci-Tech.2010,(05):1-3.

Niu Lixia. Study on Reasonable Transportation System[J].Friend
of Science Amateurs.2007,(10):160-161.





