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Abstract: Colleges and universities have always been the main export base of social talents. 

However, with the rapid development of the society, the demand for compound talents continues to 

grow, and the current college curriculum design lags behind the social demand, resulting in the 

contradiction between the current social demand for intelligent warehousing talents and the lack of 

practical operation ability of college graduates. To solve this problem, this paper designs an 

intelligent course of "theory + practice + simulation" based on the experimental teaching platform 

and the hardware and management system of automatic warehouse equipment. The course is 

composed of WMS(warehouse management system) based on workflow with a unified data model 

and simulation module. The unified data model can provide data guarantee for simulation modeling, 

and the experimental teaching platform is available for students to learn the course knowledge 

independently. Finally, the combination of theory and practice will be achieved to deepen students' 

understanding of automated warehouse and their cognition of intelligent warehouse technology and 

management, so as to meet the social demand for compound intelligent warehouse management 

talents. 
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1 Introduction 

With the intelligent and integrated warehousing industry, the industry's demand for automated warehouse 

design and management talents is getting higher and higher. For a long time, the courses such as "Data 

Analysis and Calculation" and "Data Structure and Algorithm" offered by colleges and universities have 

provided students with abundant theoretical knowledge of system design. With the maturity of the system 

simulation technology and the perfection of the platform, it provides a new method for students to 

understand the details of the operation of automated storage. However, in the actual teaching design, the 

above content has not yet formed a unified curriculum system, which makes it difficult for students to 

comprehensively apply the knowledge they have learned to solve practical problems when they go to 

work, and it is difficult to meet the social demand for intelligent warehousing talents. Therefore, to 

develop a set of comprehensive curriculum system for the specific needs of society is an important 

method to fill the gap of social composite technical talents. 

Many educators began to study practical curriculum design for social needs. At present, the research 

can be divided into two parts: curriculum teaching mode design and content design. As for the research 

on the teaching mode of the course, Qiu et al. introduced schema theory into teaching activities, and 

proved through practice that this method not only improves students' interest in learning, but also makes 

students realize the equal importance of theory and practice [1]. For management majors, some scholars 

put forward a case teaching model, which aims to enable students to cultivate the ability of unity, 

cooperation and comprehensive problem-solving from specific cases [2]. In the teaching of logistics 

warehouse management, Jong et al. believe that compared with the "theory + practice" mode, the virtual 



simulation experiment is more important [3]. Students can conduct more experiments on the 

experimental teaching platform to provide students with better learning opportunities. Kapici et al. found 

that the combination of practice and virtual laboratory environment can significantly improve students' 

scores by comparing the modes of hands-on experiment, virtual experiment and the combination of 

hands-on and virtual experiment [4]. Domestic scholar Hu improved the teaching mode and proposed 

the mode of "question + preview + report + discussion + evaluation + supplement", which can cultivate 

students' independent learning ability and improve the effect of course interaction [5]. Yin Xiang et al. 

borrowed the theory of "Flipped Classroom" and applied it to the practical teaching of Introduction to 

Logistics, designing a teaching model for student-learning before class, teacher-student interaction in 

class, and marking after class [6]. Li Yan analyzed the necessity and existing problems of the course 

construction of logistics management for application-oriented undergraduate education and proposed the 

realization path of the integrated construction of the industry-teaching integration of logistics courses [7]. 

In terms of the study of teaching content, Feng provides a set of solutions for the design of 

interdisciplinary curriculum content. Combined with his first-line teaching experience and professional 

status, he put forward a curriculum content reform scheme of integrating classical mathematical problems 

into programming language curriculum and combining mathematical theory and computer theory [8]. 

Huang et al. starting from the actual needs of the information society and facing the actual needs of the 

society, designed a course integrating information system, software engineering, database technology 

and software development to cultivate students' information analysis and application ability [9]. In the 

research of other scholars, both macro and micro levels have been taken into account. Macroscopically, 

the overall curriculum structure of the discipline is sorted out; At the micro level, the specific relationship 

between various courses is analyzed. Finally, a series of courses are constructed, and the curriculum 

content reform scheme emphasizing knowledge integration is put forward [10]. Specific to the course 

content design of automated warehouse, the practical part of course design proposed by Hu only includes 

CAD drawing, which has a poor effect on improving students' practical ability [5]. Wang relied on the 

practical training center of the school to make students cooperate to simulate actual warehouse positions 

through the combination of practical training courses and theoretical courses, so as to deepen students' 

understanding of automated warehouse [11]. Fredlund, a foreign scholar, made students have a clearer 

understanding of the equipment and process of automated warehouse by designing java-based automated 

warehouse model design. But the result is not ideal, students often lack Java programming skills, and 

cannot complete the course content well [12]. 

To sum up, this paper considers adopting the form of "theory + practice + simulation" to design the 

automatic warehouse course. Warehouse management system is designed based on workflow technology 

in order to realize efficient tracking and cost management of warehouse business process. On this basis, 

according to the workflow management system and unified warehouse management system data model 

to complete the construction of simulation model and system optimization. Combined with the automated 

warehouse of the school, through practical operation to deepen students' understanding of the automated 

warehouse. 

2 Curriculum Reform Under Intelligent Logistics 

Under the background of the rapid development of "Internet +" and "artificial intelligence", logistics has 

entered the era of "intelligent logistics", and automated warehouse is an important part of intelligent 

logistics. Large and medium-sized enterprises also began to upgrade from traditional warehouses to semi-

automated or automated warehouses, which makes the market for logistics automation applied talent 

demand space increases. However, the curriculum content of the school is mostly about the concept and 

theory of automatic warehouse, but not about the design and practice of automatic warehouse, which 

leads to the students cannot understand how to operate the automatic warehouse. In view of the practical 

application of automated warehouse, combined with the author's years of teaching experience and school 

facilities, an applied course of modern logistics intelligent management, which integrates three types of 

management and three types of technology, is designed in the experimental teaching platform -- 

automatic warehouse intelligent course based on association simulation. 



3 The Relationship Between WMS, Workflow and Simulation Modeling 

3.1 WMS Based on Workflow 

Workflow includes activities and relationships between activities, as well as activity start and end events. 

From the perspective of warehousing, inbound and outbound can be viewed as two interrelated processes, 

which are two workflows. Define a workflow by specifying an order of activities that includes clearly 

defined inputs and outputs to provide business values. Workflow management system (WfMS) executes 

workflow instances according to predefined process definitions of activities in WMS and defined logic. 

WMS (warehouse management system) is through the warehousing business, outbound business, 

warehouses, stock transfers, and other functions, the corresponding batch management, materials, 

inventory, quality management, virtual warehouse inventory management and just-in-time inventory 

management functions such as the integrated use of management system, effective control and follow up 

warehouse logistics and whole process cost management of the business, to achieve or improve the 

storage and information management of the enterprise. 

WMS based on workflow is to transform the business process in the real world into a computerized 

representation, and to complete the execution and management of workflow driven by this representation 

[13]. WMS can effectively control and track the whole process of logistics and cost management of 

warehouse business，and realize or perfect the storage information management of enterprises. The 

relationship between WMS and workflow is shown in Figure 1. WMS manages the activities such as 

inbound and outbound of the system through the workflow. The workflow queries, counts, calculates and 

stores the time, cost, inbound and outbound of each activity. 
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Fig.1. WMS in relation to work 

3.2 The Relationship Between WMS And Simulation Based on Workflow 

3.2.1 WMS Data Model and Simulation Model Data Model 

WMS has input and output of data. In the process of associated simulation, the input and output data of 

WMS are sent to the simulation model to simulate the activities. Due to the diversity of commodity 

attributes in warehouse simulation and its benefit to other simulation experiments, it is necessary to unify 

the data model of WMS. A unified data model means that no transformations are required, and that 

demand can be smoothly transitioned to supply constraints and availability. Most importantly, a unified 

data model saves cost, time, and effort, and can reduce the cost of ownership and provide reliable 

execution plans. WMS stores the application data of the system into the unified data model of the system. 

When simulation is needed, the existing events and their generation rules are summarized from the 

DATABASE of WMS through the event scheduling simulation algorithm and random observation 

simulation algorithm, so as to design the simulation model. 

In the teaching platform, users can design the simulation process they want according to their own 

needs, so as to realize the multi-simulation modeling teaching content. The process definition is 

implemented by the workflow engine. The process definition is stored in the " Process_definition ", and 

the activities in the process are stored in the " ACT_list ", which manages the context of their activities. 

You can also set different empirical distribution values based on the characteristics of each activity and 

store them in the " Empirical_result table ". 

When starting simulation modeling, the platform will first read the "Event_list" to record details; If 

the event type is Leave, the system checks whether there is a wait for each departure event. If there is no 

wait, modify the "System_status" and end. If so, query the previous record and insert an arrival event 



into The "Event_list". Moreover, this record is also the earliest event (its occurrence time is equal to the 

time when the event left), so another future end event needs to be inserted into the "Event_list". 

If the event type is arrived, System will operate the "System_status", and query the activity in the table 

of the "System_status" of the system state variables (may be more, once upon a time in the future 

sequentially judgement, can also be an array variable) the capacity of the relationship of restriction and 

the current number of goods (usually the former is not less than the latter), if the former is greater than 

the latter, said the goods can be placed in the variable to deal with, That is, the departure time of the last 

activity is the arrival time of this activity. Directly insert an arrival event record into the " 

goods_activity_result" according to the aforementioned information requirements and add it into the 

"System_status". If the former is equal to the latter, wait (the former is less than the latter, the system 

prompts an error). 

To do this, we need to determine a state variable when the activity can be processed, and then write a 

record that is the current time and changes from the activity wait to the activity arrive. Then the time 

difference from the previous record is the wait time. 

In view of the cargo space allocation problem, the arrival event is arranged when the first available 

cargo space is found. If all cargo Spaces have been traversed and the cargo space is still not determined, 

"full warehouse" can be prompted to let the user choose to terminate the simulation. 

In order to improve the simulation efficiency, the "System_status" can also read it into an array during 

the initialization of the simulation. As mentioned above, it is more convenient to operate the array directly. 

If the system composition does not change during the simulation, it needs to define a larger array or use 

chain storage. The specific simulation modeling data model is shown in the figure below. 
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Fig. 2. Simulation modeling data model 

3.2.2 Relationship Between Warehouse Simulation Modeling and Workflow 

The process of simulation modeling needs to be modeled by the established sequence of activities in the 



workflow management system. According to the defined process, on the basis of the analysis of the actual 

system, through necessary simplification and abstraction, establish the system model which can describe 

or simulate the system structure or behavior process and has certain logical relationship or quantitative 

relationship. In the simulation process, the use of artificial control of environmental conditions, change 

some specific parameters, observe the response of the system (model), study the phenomenon or process 

of the real system. The parameter selection needs to construct the simulation parameter analysis method 

for warehouse data. Through combing business activity in the WMS data input, processing and output, 

analyzes the process of its execution time and so on, combined with input data model respectively 

summarized the experience in distribution, etc., according to the requirements of the discrete event 

system simulation research, in which each activity and relationships between each other, using the storage 

of various simulation algorithm, events and summary of existing rules, Use this to determine the 

parameter setting values for the activity, as shown in Figure 3. Parameters can be set according to 

different activities to set, loading and unloading process, for example, after the number of outbound or 

inbound, need to be sorting, picking activities, handling activities parameter Settings, respectively, after 

the completion of the simulation outputs using time, resource utilization, etc., according to the results of 

the simulation data obtained by the basis of WfMS and WMS improve optimization proposal, To improve 

the overall efficiency of WMS. 
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Fig.3. The relationship between simulation and workflow-based WMS 

3.2.3 Design of Automatic Warehouse Algorithm Based on Association Simulation 

For the teaching platform, the purpose of simulation is to provide optimization suggestions for the 

warehousing activities designed by students, that is, to determine whether further optimization is needed 

according to the resource utilization rate of entities in the simulation activities. For the resource 

utilization of simulation, this paper designs a statistical analysis algorithm, which will count the 

utilization of resources involved in the simulation in each activity. 

In addition, we also divide simulation types into two categories: simple event producers and complex 

event producers. A simple class event producer is an activity that has only one state variable, such as the 

queue length of a queuing system: the system variable is small and can be accumulated. The complex 

class event generator refers to the activity including multiple state variables, and the variable name is 

specified for the activity, such as the goods space occupation of the inventory system: there are many 

system variables and the value is limited. The algorithm steps are as follows: 

a) When the simulation starts, the system will initialize the parameters, at which point 𝑖 = 1. 

b) The system retrieves the "Goods_activity_result" by the 𝑖-th activity number, and arranges it in 

ascending order by system variable number, goods number and event (absolute) time. 

c) At this time, if the event occurrence program is a simple class, the retrieved records are traversed, 

and the cumulative variables of the longest, shortest, average, total time, maximum length and time 

multiplied by the length of the goods processed by the activity are calculated. Set variables 𝑇𝑚𝑎𝑥, 

𝑇𝑚𝑖𝑛, 𝑇𝑎𝑣𝑔, 𝑇𝑎𝑙𝑙, 𝑁𝑚𝑎𝑥 and 𝑁𝑎𝑙𝑙, and set the initial value to 0, 𝑗 = 1, 𝑘 = 0. 



i) Read record first, 𝑇1 is equal to its (absolute) time of occurrence, 𝑉1 is equal to its state value. 

ii) For the second record, 𝑗 = 2, 𝑘 = 1, 𝑇2 is equal to its time of occurrence, and 𝑉2 is equal to its 

state value; 𝑇𝑚𝑎𝑥 = 𝑇𝑚𝑖𝑛 =  𝑇𝑎𝑣𝑔 = 𝑇2 − 𝑇1 ,  𝑇𝑎𝑙𝑙+ = 𝑇2 − 𝑇1 , 𝑁𝑚𝑎𝑥 = 1  (initial state value), 

𝑁𝑎𝑙𝑙 = (𝑇2 − 𝑇1) ∗ status value. 

iii) For record 𝑗, 𝑇2 is equal to the (absolute) occurrence time of record 𝑗, and 𝑉2 is equal to the 

corresponding state value. 𝑁𝑎𝑙𝑙 = (𝑇2 − 𝑇1) ∗ status; If 𝑇2 − 𝑇1 > 𝑇𝑚𝑎𝑥, then 𝑇𝑚𝑎𝑥 = 𝑇2 − 𝑇1; 

If 𝑇2 − 𝑇1 <  𝑇𝑚𝑖𝑛, then 𝑇𝑚𝑖𝑛 = 𝑇2 − 𝑇1; If the status value >1, then 𝑇𝑎𝑙𝑙+= 𝑇2 − 𝑇1, and 𝑘 =

𝑘 + 1; If the state value> 𝑁𝑚𝑎𝑥, then 𝑁𝑚𝑎𝑥 = state value. 

iv) 𝑗 = 𝑗 + 1, judge whether the record is over. If the turning (iii) is not over, the turning (V) is over. 

v)  𝑇𝑎𝑣𝑔 = 𝑇𝑎𝑙𝑙/𝑘, output 𝑇𝑚𝑎𝑥 , 𝑇𝑚𝑖𝑛,  𝑇𝑎𝑣𝑔, 𝑇𝑎𝑙𝑙 , insert 1 record in the Statistical Table of Active 

Operation, write: Activity number, system variable number, longest processing time, shortest 

processing time (initial value is 0), average processing time, total working time in this simulation, 

average queuing length, maximum queuing length, station utilization rate, the end of simulation is 

the system status value. 

d) For complex class events. Basically similar to the simple class event generator, there are overall 

statistics on this basis. The retrieved records were traversed one by one system variables, and the 

longest, shortest, average, total working time, times of storage and storage out of each variable were 

calculated. Set variables 𝑇𝑚𝑎𝑥  , 𝑇𝑚𝑖𝑛 ,  𝑇𝑎𝑣𝑔 , 𝑇𝑎𝑙𝑙  , 𝑁𝑖𝑛  and 𝑁𝑜𝑢𝑡 , and set the initial value to 0, 

𝑗 = 1, 𝑘 = 0. 

i) Read the first record, read the variable number 𝑉𝑛𝑜 , goods number 𝐺𝑛0 , 𝑇1  is equal to its 

occurrence (absolute) time, 𝑉1 is equal to its state value. 

ii) For the second record, the readout variable numbers 𝑉𝑛𝑜1 and goods number 𝐺𝑛𝑜1, 𝑗 = 2, 𝑘 = 1, 

𝑇2 is equal to their occurrence (absolute) time, 𝑉2 is equal to their state value; If 𝑉𝑛𝑜1 = 𝑉𝑛𝑜 and 

𝐺𝑛𝑜 = 𝐺𝑛𝑜1  and 𝑉2 > 𝑉1  or 𝑉2 < 𝑉1 , 𝑁𝑜𝑢𝑡 = + 1  (representing the goods outbound 1); Then 

record the storage time of the goods at this cargo location: 𝑇𝑚𝑎𝑥 = 𝑇𝑚𝑖𝑛 =  𝑇𝑎𝑣𝑔 = 𝑇2 − 𝑇1 , 

𝑇𝑎𝑙𝑙+ = 𝑇2 − 𝑇1  (initial value can be assigned); If 𝑉𝑛𝑜1 > 𝑉𝑛𝑜 , 𝑉𝑛𝑜1 < 𝑉𝑛𝑜  or 𝑉𝑛𝑜  is empty, 

𝐺𝑛𝑜 = 𝐺𝑛𝑜1  and 𝑉2 > 𝑉1  or 𝑉2 < 𝑇1 ,  𝑁𝑜𝑢𝑡 = +1  ,means that there are no goods in storage 

during system simulation initialization. Next, exchange variables to prepare for recording judgment 

in the future: 𝑉𝑛𝑜 = 𝑉𝑛𝑜1, 𝐺𝑛𝑜 = 𝐺𝑛𝑜1, 𝑉1 = 𝑉2, 𝑇1 = 𝑇2. 

iii) For the j record, read variable number 𝑉𝑛𝑜1  and goods number 𝐺𝑛𝑜1 , 𝑇2  is equal to the 

occurrence (absolute) time of the 𝑗 record, and 𝑉2 is equal to the corresponding status value. If 

𝑉𝑛𝑜1 = 𝑉𝑛𝑜  and 𝐺𝑛𝑜1 = 𝐺𝑛𝑜  and 𝑉2 > 𝑉1  or 𝑉2 < 𝑉1 , 𝑁𝑖𝑛 = + 1 .Then record the time of this 

storage. If 𝑇2 − 𝑇1 >  𝑇𝑚𝑎𝑥 , then 𝑇𝑚𝑎𝑥 = 𝑇2 − 𝑇1; If 𝑇2 − 𝑇1 < 𝑇𝑚𝑖𝑛, then 𝑇𝑚𝑖𝑛 = 𝑇2 − 𝑇1 ,if 

𝑉2 > 𝑇1  or 𝑉2 < 𝑉1 ,then 𝑇𝑎𝑙𝑙+ = 𝑇2 − 𝑇1 , 𝑁𝑜𝑢𝑡 = + 1 . If ( 𝑉𝑛𝑜1 > 𝑉𝑛𝑜 , 𝑉𝑛𝑜1 < 𝑉𝑛𝑜  or 𝑉𝑛𝑜  is 

empty) and 𝐺𝑛𝑜1=𝐺𝑛𝑜 and 𝑉2>𝑉1 or 𝑉1>𝑉2, 𝑁𝑖𝑛=+1. 𝑉𝑛𝑜 is empty means that there are no goods 

in storage during system simulation initialization. Next, exchange variables to prepare for recording 

judgment in the future: 𝑉𝑛𝑜 = 𝑉𝑛𝑜1, 𝐺𝑛𝑜 = 𝐺𝑛𝑜1, 𝑉1 = 𝑉2, 𝑇1 = 𝑇2. 

iv) 𝑗 = 𝑗 + 1, judge whether the record is over. If the turning (iii) is not over, the turning (V) is over. 

v) 𝑇𝑎𝑣𝑔 = 𝑇𝑎𝑙𝑙  divided by 𝑘, output 𝑇𝑚𝑎𝑥 , 𝑇𝑚𝑖𝑛,  𝑇𝑎𝑣𝑔, 𝑇𝑎𝑙𝑙 , 𝑁𝑖𝑛 and 𝑁𝑜𝑢𝑡 ,𝐿𝑎𝑠𝑡𝑉𝑎𝑙𝑢𝑒, insert 1 

record in the " Act_operation_statis ", write: Activity number, system variable number, maximum 

storage time, minimum storage time (initial value is 0), average storage time, total working time in 

the simulation, number of times out of the library, number of times in the library, system status 

value at the end of the simulation. 

e) After the completion of the 𝑗 cycle, it means that the processing of a certain activity is finished. 

Calculate the overall utilization rate, and the formula is as follows: 

Overall utilization =  Number of system state variables used  ∗  Cumulative use time/  (Total 



number of variables ∗ simulation clock time) 

f) 𝑖 =  𝑖 +  1, turn to step (b); When all activity traversal ends, the algorithm terminates. 

4 Related Courses 

In order for all students to know what they can learn to better complete the course, the experimental 

teaching platform will give students more learning resources and tell them how to make the best use of 

these resources. The intelligent course of automated warehouse based on association simulation has the 

same knowledge with many courses, so it can be matched with related courses. This course is mainly 

related to the knowledge of "Data Analysis and Calculation", "Data Structure and Algorithm" and 

"Logistics System Simulation". Among them: 

Course: Data analysis and computation 

Related content: data models, processing algorithms, computing models and architectures 

Collocation scheme: Take the automated warehouse as the case, learn how to establish the use of data 

model, build simulation parameter analysis method for warehouse data, conduct data analysis through 

the data provided by WMS, and design a reasonable business process. 

Course: Data Structures and Algorithms. 

Course related content: Algorithm design. 

Collocation scheme: A simulation algorithm based on event scheduling is designed for a class of 

typical AS/RS model (outbound or inbound). The algorithm should contain all parameters of the model 

and give optimization strategy by adjusting some parameters. 

Course: Logistics system simulation. 

Course related content: build system simulation model. 

Collocation scheme: The purpose and principle of simulation are introduced through the course, and 

the automatic warehouse is taken as an example to establish a simulation model, so that students can 

understand the warehousing process through simulation. 

The content of related courses is mainly studied on the experimental teaching platform. Other course 

knowledge related to the course is recorded on the experimental platform and uploaded to the 

experimental teaching platform for students to learn independently. All learning resources involved in 

the platform will strengthen students' skill acquisition through experimental instructions or practical 

operations, and students are allowed to learn this skill repeatedly in video learning to improve their skills. 

Simulation modeling is also carried out through the experimental teaching platform. Since the data 

model of WMS is universal, the experimental teaching platform can obtain the warehouse data in WMS 

through the interface, and upload the data to the experimental teaching platform for students to refer to 

the experimental instructions for simulation modeling. 

5 Teaching Content of Intelligent Course of Automatic Warehouse Based on 

Association Simulation 

The main purpose of the course is to enable students to understand the practical operation process of 

WMS based on workflow, and to master the optimization design of automated warehouse by means of 

simulation. The main contents of the course are shown in Table 1. 

Table 1. Teaching courses 

Course Period Course content 

Workflow 4 
Introduces the principle of workflow and WMS process design based on 

workflow 

WMS 4 Describes the WMS function and unified data model 

Simulation 4 
The purpose and principle of simulation, simulation model, simulation main 

construction 

Workflow WMS 

simulation relation 
8 The connection relation among the three 

WMS Hands-on 2 Rely on school WMS laboratory equipment for hands-on courses 

Data model 2 Introduction to WMS data model and simulation data model 

Simulation modeling 4 Run the model and adjust the parameters to get the optimal strategy 



Implementation of teaching tasks: 

1) Each student completes all simulation modeling and training courses independently. 

2) The course is mainly carried out in a student-oriented and teacher-assisted way. Teachers teach 

basic concepts and principles, and students learn independently through shortcomings. 

3) Simulation experiment Students can independently choose activities such as out and in according 

to their interests to conduct simulation experiments. 

4) Scoring rules. Students are graded according to their daily performance (30%), the complexity 

of the experiment (30%), and the results of the experiment (40%). 

In the implementation of teaching tasks, we need to know whether students clearly understand how 

each learning material applies to a specific learning goal that defines what they should be able to do from 

an operational perspective. This will provide students with a learning route to benefit from monitoring 

their own learning and understanding which resources to use to tackle challenging material. 

6 Conclusion 

In the 5.0 era of industrial revolution, there is a huge demand for highly educated and skilled personnel 

in all walks of life. In order to improve the quality of education and provide the society with highly 

educated and skilled talents, the implementation of this course will provide technical talents for the future 

automatic warehouse application technology industry. The main contents of the teaching methods 

provided in this paper are as follows: 

1) The teaching mode is based on the model of "theory + practice + simulation". Students are taught 

on the experimental teaching platform, and their learning objectives and homework requirements 

are told. The mode aims to improve students' hands-on ability in WMS and facility operation, as 

well as improve their understanding of automated three-dimensional warehouse. And train 

students to use the ability of simulation modeling to provide optimization strategies for 

automated three-dimensional warehouse, to improve.  

2) We propose a simulation course education platform built by using workflow management system, 

which has independent and diversified simulation processes. Therefore, students can simulate 

various warehousing activities on the platform, so that students can have a deeper understanding 

of warehousing activities. 

3) We describes the relationship between workflow management system, warehouse management 

system and simulation system, and designs the mathematical model of simulation system for 

them. 
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