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Abstract: This article is based on the plant management of the business process reengineering method as 

the research object, aiming at how to use quantitative methods of equipment management business process 

modeling and optimization problem, the design structure matrix theory and combined with the calculation 

method of fuzzy mathematics, combining with the business process reengineering theory and method of 

research on equipment management business process reengineering, on the basis of through outbound 

business process instance validation for equipment spare parts, to strengthen the cohesion between the 

various business links, to reduce the waiting time, for equipment management in the construction of 

informatization management and the theoretical basis for the integration of information technology. 
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I. INTRODUCTION  

Business process reengineering (BPR) is in terms 

of that thinking of enterprise business processes are 

fundamental to the design and the radical, resulting in 

cost, quality, and service and speed the dramatic 

improvement [1]. At present, in the aspect of business 

process reengineering in many ways, flow chart, 

activity cost analysis, hierarchical colored Petri, IDEF 

based on the data in the process of acquiring and 

modeling stage, in the process of evaluation and 

diagnosis methods commonly used for the fishbone 

analysis, cognitive maps, matrix technology. These 

methods are evaluated by field investigation, 

questionnaire and statistics process activities, and 

many are using qualitative methods to judge the 

redundancy in the activity flow [2]. Therefore, how to 

use quantitative methods to equipment management 

business process modeling and optimization is needed 

to solve the problems in the management of enterprise 

equipment process [3]. 

The design structure matrix (DSM) [4] was first 

proposed by American scholar Dr. Steward, for 

planning and analysis of product development process 

matrix tool. Design structure matrix is the modeling of 

the system in the form of a matrix, a tool and describe 

each part of the system relations, because has the 

following advantages, the 90's and the DSM have 

been more extensive research and application [5]. 

II. ANALYSIS OF EQUIPMENT MANAGEMENT 

BASED ON BUSINESS PROCESS OF DSM MODEL AND 

RECONSTRUCTION METHOD 

The enterprise device management can be seen as 

a set of business processes, equipment management 

information by each department and each link, finally 

get the equipment managers need information. In 

order to express and study [6], make the following 

assumptions on equipment management business 

process [7]: 

(1) Each process is composed of a number of 

business activities. 

(2) Business processes in all business activities are 

discrete. 

(3) Each business activity can be seen as a data 

processor. 

(4) The information interaction can be expressed 

in terms of their relationship with the numerical 

strength. 

(5) This paper only from the equipment 

management information dimension of the business 

process, without considering other factors. 

The above assumptions in (1) to a series of 

activities can be multistage process refinement, 

excluding the discussion between processes, complex 

network of relations.4 (2) and (3) is assumed to be the 

business process by the business activities of the Corresponding author: jdtwanghui@buu.edu.cn 
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directed graph representation. Assumption (4) is 

convenient for quantifying information interaction, 

and can use the theory of fuzzy mathematics [8] to 

calculate. Assume that (5) the effect of multiple 

factors in the process of business to business activities. 

For a process structure model has been established 

to construct the corresponding process structure 

matrix structure, the relationship between activities is 

a fuzzy relation, expressed as a relation matrix. The 

relationship of membership degree to express 

dependencies between activities, dependence structure 

and activity to understand the process and the intensity 

dependent, which can effectively process optimization 

and reengineering[9]. 

A. Business Process Integration 

By clustering structure matrix appear as shown in 

Figure 1 can be distinguished between the activities of 

information waiting and iteration problem, need to 

adopt the method of BPR business process integration. 
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Figure. 1.  Information dependency structure model. 

In the model, the non-zero elements are 

concentrated in the diagonal line near Ai-1, Ai, Ai+1, 

these three business activities are divided into the 

same class. In the clustering of Ai-1 and activities of Ai 

is coupling relation. The coupling relationship of the 

activity will make information generated wait and 

repetitive work in activity, so from the perspective of 

process optimization should minimize the coupling 

relationship between activities. 

(1) In the management of equipment, belonging to 

the coupling between the activities for the 

examination and approval links. Too much of the 

work of examination and approval and greatly reduce 

the efficiency of daily management of equipment, so 

the scope of enterprise management within the 

allowed to reduce audit, approval activity. Such as 

purchasing, according to the amount of the size setting 

audit, approval, the amount exceeds a certain set of 

audit activities, and beyond a certain amount set 

approval activity. 

(2) The coupling between the activities of the 

integration of the business process according to the 

actual situation of enterprise equipment management, 

avoiding the coupling relation from the activities of 

the whole process. For example, the use of 

information technology, the cross department 

coordination work, and combined with practical work 

activities in equipment management, duplication of 

work with the process, reduce repeat handover, 

handover process between the single point, so that 

smooth flow. 

B. Business Process Streamlining 

After clustering structure matrix appears as shown 

in Figure 2. It is identified as complete information 

dependence. 

... Ai-1 Ai Ai+1 ...
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...

×

×

A1

 

Figure 2.  Complete information dependency structure model. 

In the picture, can see the activity Ai is received by 

the activities of Ai-1 output information, activities of 

Ai+1 receiving Ai-1 output information, so the activity 

of Ai without information output. In the existing 

processes, business process is under Ai-1, Ai, Ai+1 

series, so, we can analyze, the business activity Ai is 

the Ai-1 output information directly to the business 

activity Ai+1, but it’s not for information processing. In 

the transformation of business processes, for the non 

value added steps can be reduced. 

III. THE DSM METHOD OF BUSINESS PROCESS 

REENGINEERING IN THE EMPIRICAL APPLICATION OF 

DELIVERY MANAGMENT BASED ON BUSINESS 

PROCESS 

Considering many business process involved in 

the equipment management, business activities is 

multifarious, business process reengineering of plant 

management need to be analyzed [10]. According to 

the plant management, the business process is divided 

into three levels of business process. As shown in 

Figure 3. 

Plant management overall business processes, is 

including prophase, operation, maintenance, repair 

and other daily work business, and also including 

spare parts management and archives management. 
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The application of automatic identification technology 

changes plant inventory management business of 

original works, so as to spare parts warehouse 

business process plant for transformation. Spare parts 

from the business, is launched from the plant 

maintenance repair department, the Department of 

plant management, storage management, and finally 

by the relevant personnel to warehouse department 

handling the library service work. 
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Figure 3.  Figure plant management business process level. 

According to 

the 

maintenance 

situation apply 

for recipients

Check the 

inventory

Existing 

inventory is 

satisfied

The signature of 

Recipients

After the 

signing

Recipients

Counting the 

number of

Spare parts 

warehouse

Input information of 

warehouse

是

Print the outbound 

order

Outboun

d order

Keeper of charge 

to an account

Head of 

depart. 

signature

N

o

Update the inventory 

quantity

Reengineering the spare parts before 

the outbound business flow diagram

Warehousing 

department

Equipment 

department

Inventory 

department

The 

maintenance 

department

 

是

是

是

是是

是
是

是

是

是

11

12

Modify the 

recipients list

 

Figure 4. Reengineering the spare parts before the outbound 

business flow diagram. 

A. Building Structure Matrix Business Process 

Model 

The current spare parts delivery of business 

process is shown in Figure 4. Gantt chart is as shown 

in Figure 5. 

According to the business process, establishing the 

information activities model corresponding is as 

shown in Figure 6. 
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Figure 5.  Delivery of spare parts the business process 

reengineering of Gantt chart. 
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Figure 6.  Spare parts warehouse out process reengineering of 

activities directed graph. 

According to the business process activities 

directed graph, establishes the corresponding 

information activities model as shown in Figure 7. 
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Figure 7.  Spare parts before modification outbound structure 

matrix model of business process. 
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Weak link tearing and separate independent 

element is processed, and the corresponding structure 

matrix such as formula (1) as shown in formula (2). 

In M2, as you can see the elements of sixth row 

and column 6 is a non-zero value, so it will be more 

than 6 ranks elements Bus clustering, and the ranks of 

transformation formula (3) with formula (4). 

Join the weak link, independent element and Bus 

after clustering, structure matrix model is shown in 

Figure 8. 
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After clustering partition on the M4, formula (5): 
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After clustering partition, step 2, 5, 6, clustering is 
divided into a, step 7, 12, 11, 10 clustering is divided 
into a class, this two step clustering can be 
consolidated. Activity 8 and 9 of the two steps 7 
depend entirely on the input source activity, can to 
streamline activities 3, 4, the two steps. 
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Figure 8. Clustering partition backup structure matrix model of an 

outbound business process. 

B. The Analysis Based on the Method of DSM Model 

and Business Process Reengineering  

In view of the current spare parts outbound process 

activities of clustering, reengineering from the 

following aspects: 

(1) The position of the adjusting steps 3, 4, 5, due 

to the application of PMIS system, so for all the 

departments can be real-time query to inventory 

quantity. This can be omitted due to the coupling 

relationship of step 4 and 5. By the use of the spare 

parts department to query the number of spare parts 

required to the work ahead of time, so that you can to 

a certain extent, reduce the inventory management 

department's workload and shorten the process steps. 

(2) Using automatic identification technology for 

outbound operation, real-time update the number of 

inventory, can be reduced step 12. 

(3) In the PMIS system, establish the outbound 

business associated with inventory data, sharing data 
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in a unified, make the whole system, stream line its 

steps 8, 9. 

Spare parts for business process optimization, 

outbound business processes as shown in Figure 10. 

It’s can be seen from the above spare parts 

outbound business process improvement, the use of 

structure matrix for business process analysis, using 

the automatic identification technology, the original 

by 12 steps to complete the outbound business, now 

seven steps can be smooth realization. Number of 

query and inventory management department can 

determine whether outbound coupling relationship 

clear after, reduced because there are not enough spare 

parts to recipients, in turn, waiting time, strengthen the 

cohesion between the various business links, to reduce 

the waiting time, and the removal of very low 

efficiency of manual work link, achieve the complete 

data sharing of outbound business.  
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Figure 9.  Reconstruction after the spare parts of outbound 

business flow diagram. 
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Figure 10.  Reconstruction after the spare parts of outbound 

business process gantt chart. 

IV. CONCLUSIONS 

This paper analyzes the equipment management 

business process, proposed the DSM theory and 

calculation methods of fuzzy mathematics, the 

structure matrix to construct business process model, 

the clustering, combined with the business process 

reengineering theories and methods, to reengineer the 

business process. So in no organization adjustment 

principle, the matching equipment management 

information system daily operation and business 

processes to maximize the realization of the whole 

system, shared data, the computer play a statistical 

analysis of the data processing function, greatly 

improve the working efficiency of equipment 

management personnel. 
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