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ARTICLE DETAILS ABSTRACT

Article History: We integrate decision-makers and systems in the strategic decision support system (DSS), which combines 
qualitative analysis with quantitative analysis in a human-computer interaction way. We unify the view of process 
model, make decision-makers become a part of the system, and provide information support for decision-makers’ 
judges. We also introduced the concept and function of human-computer interaction model. 
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1. INTRODUCTION

The decision model is the abstraction and simulation of the data analysis 
and data processing process in the decision-making process and is 
the image of the real decision-making system [1-3]. Corresponding to 
qualitative and quantitative analysis in the decision-making process, 
decision-making models are also divided into structured models 
and unstructured models [4-6]. Corresponding to different types of 
decisions, the proportions of the two are different.

Strategic decision-making is a kind of decision-making that requires a 
large amount of information support and diversified information support 
methods, and the decision-making process cannot be well structured 
and modeled. The decision-making process is a process of qualitative 
judgment and a combination of qualitative and quantitative analysis. 
People are the main body of this process. These characteristics lead to 
a large proportion of unstructured models in strategic decision support 
systems. Repeated construction of unstructured models for specific 
problems brings great inconvenience to the construction of decision 
support systems. We found that the specific problems of strategic 
decision-making may be different, but from a process perspective, the 
decision-making process for specific problems has great similarities.

Strategic decision-making consists of a series of processes, each of which 
is a decision problem, and these decision problems can still be described 
as a process. These decision-making processes are both structured and 
unstructured. We study the common parts of the unstructured decision-
making process, unify the view of the model from the perspective of 
the process, and establish a process model. Through the establishment 
of the process model, we introduce people into the decision support 
system to deal with the unstructured part of the problem, and finally, 
realize the optimization of the strategic decision-making plan through 
the continuous discussion between the human and the machine.

2. ELEMENT MODEL DEFINITION

Strategic decision-making is a process in which decision objectives are 
continuously decomposed and aggregated. In the process of strategic 
decision-making, we need different decision-support information for specific 
decision-making problems. However, strategic decision-making is composed 
of a series of processes, each process can be described as a decision problem, 
and each decision problem can be described as a series of processes. In this 
way, a strategic decision is ultimately described as a collection of processes.

In the decomposition of the decision-making process, we call the smallest 
decision-making unit decomposed according to the decision-making 
requirements as the model unit. We can derive the main properties of the 
model unit: 

(1) The model unit is relative. The division of model units is a relative 
concept, which is determined according to the needs of decision-makers. The 
model elements at the bottom of this decomposition are generally decision 
problems that cannot be decomposed or need not be decomposed any further. 
For a decision maker, a model unit may be a model unit, but for another 
decision maker with a different knowledge structure, it may not be a model 
unit.

(2) Independence of model units. The model unit is a model body 
established to solve decision-making problems. Its main function 
is to solve specific decision-making sub-problems. Once its internal 
computing model is built, it will be a closed “package”, and its 
information interaction with the outside world will only be realized 
through the corresponding interface. The computing subject obtains the 
corresponding driving data through the normalized model interface. In 
this way, the computing subject obtains the corresponding driving data 
through the normalized model interface. In the calculation process with 
continuous input, the model realizes the continuous transition of the 
state and obtains the corresponding calculation results. The result is 
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input to the next model unit through the output interface, which drives 
the model queue to continue running.

(3) The execution of the model unit is essentially the execution of a 
pointer queue. The execution process of the model unit is connected 
by a series of pointers. So, each atomic unit has two pointer units in 
addition to the computational body of the model. One stores the position 
of the current model element and the other stores the position of the 
next model element. Locations are made by decision-makers. Therefore, 
decision-makers can adjust the order of decision-making according 
to decision-making needs. Corresponding to the model unit queue, 
the pointer changes to reflect this adjustment. People can combine 
several commonly used model units into a whole to realize a higher-
level specific function and build a higher-level model unit. It is also 
possible to introduce the decomposition queue for a decision problem 
into the decision model queue through a pointer. Through continuous 
combination and decomposition, it can meet the needs of decision-
makers at different levels.

(4) The human-computer interaction inside the model unit is driven by 
the model unit, while the human-computer interaction between the units 
is driven by the environment. Human-computer interaction is mainly 
divided into two parts according to the idea of separation of model 
and environment—human-model interaction and human-environment 
interaction. The interaction between humans and the model mainly 
focuses on the control of the operation of the model unit and does not 
involve the internal information of the model unit. The interaction 
between people and models is mainly based on the information 
requirements of the model for people, the model sends a request to the 
person, and the person selects and executes data or operations.

3. PROCESS-ORIENTED HUMAN-MACHINE RESEARCH MODEL UNIT

Human-computer interaction is a description of a dynamic process that 
combines sociology, behavior, psychology, computer science, graphic 
design, and other disciplines [7]. The interaction process is a process of 
continuous request and response between a person and a computer, and 
a process of researching people’s psychology and behavior. The problem 
solved by interaction design is not only how people can better control 
and use the product, but how the product can obtain information from 
users, understand the user’s intention, and find the most appropriate 
way to achieve the user’s intention. method. The former is the usability 
of the product, and we have found a suitable solution from ergonomics, 
and the latter still needs us to explore and study.

There exist a lot of human-computer interaction in the process of 
strategic decision-making. This way of understanding lies in the 
“discussion” of decision-making knowledge. In the process of discussion, 
both humans and machines constantly explore each other’s needs and 
put forward suggestions. However, no matter what kind of “discussion”, 
the computer does not have the decision-making power. All the decision-
making power depends on the decision-maker. All the computer can do 
is continuously provide advice or information.

A unit model can be divided into two parts: one part reflects the 
specific attributes of the decision-making content. This part reflects the 
characteristics of the model unit and is closely related to the specific 
content of the decision. We call it private attributes. Private properties 
include states and behaviors that occur in the process of solving specific 
problems of decision-making and are not generalizable. The other 
part is separated from the specific content of the decision and is some 
attributes that will be encountered in any decision-making unit. These 
processes are separated from the specific decision content and we call 
them generic attributes. In this way, a model unit can be described as:

Model Unit = Private Properties + Common Properties

The private attribute is the content that decision-makers study for 
specific decision-making issues. Different decision-making content has 
different specific characteristics. We will study the general properties 
of the model from the perspective of the process, and improve the 
understanding of the strategic decision-making model through the 
research on the general properties so that it is more in line with the 
needs of the characteristics of strategic decision-making.

Decisions can be described as individual process units, and the general 

process reflects the general properties of the model. The triggering and 
end of a process depend on the previous state of the process and the 
actions taken according to the state. At the same time, in the interaction 
process, there are behavior initiation and response. So, we can try 
to describe the process in terms of states, behaviors, and triggering 
relationships.

For a model, we divide the states that appear in the execution process 
into two categories: one is the data interaction state, and the other is the 
knowledge interaction state. There are three main types of behaviors 
in the decision-making process: information input, information output, 
and tool invocation. These three behaviors correspond to different 
states and have different specific meanings. Relative to the model, 
behavior is divided into the active and the passive. The active is mainly 
used to describe that the model sends information to people and 
waits for the response from people. The passive means that the model 
receives the information sent by the person and then responds. In the 
interaction process, the human input/output and model output/input is 
a corresponding inverse process. We only need to define a set of input/
output to unify the interaction interface of humans and the model.

In this way, we get the representation of the behavior set of the human-
computer interaction research process:

 ;M S C T= × ×

 { }, ;d kS S S=

 { }, , ;i o tA A A A=

 { }, ;a pT T T=

Where S is the model interaction state, Sd is the data interaction state, 
Sk is the knowledge interaction state; A is the model behavior set, Ai 
represents the input, Ao represents the output, At represents the tool 
call; T represents the triggering relationship, Ta represents the model 
actively triggered, and Tp represents the passive trigger of the model;

In this way, the behavior set of human-computer interaction research 
can be expressed as the Cartesian product of S, A, and T. Each element in 
the set is interpreted as follows:

SdAiTa: The model automatically transfers the data required for execution 
from external data storage devices such as databases to drive the model;

SdAiTp: The model drives the model by taking the data input by the 
decision maker;

SdAoTa: The model saves the calculation results to the storage medium;

SdAoTp: The decision maker specifies that the model provides the 
required data;

SdAtTa: In the process of model operation, call auxiliary tools to calculate 
corresponding data;

SdAtTp: The decision maker invokes the corresponding auxiliary tools to 
calculate the corresponding data;

SkAiTa: The model actively invokes the corresponding knowledge;

SkAiTp: decision-makers use their knowledge to set the decision-making 
process;

SkAoTa: When the model runs to a certain decision point, it automatically 
matches and outputs relevant knowledge for decision makers’ reference.

SkAoTp: Decision makers put forward corresponding knowledge 
requirements to the system according to their own knowledge structure;

SkAtTa: The model calls the corresponding tool to obtain the 



06 Applied Computer Letters 5(1) (2021) 04-06

Cite The Article: Hassan Poor Baba (2020). Research on Process Oriented Strategic Decision Support System based on Human-computer Interaction. 
Applied Computer Letters, 5(1) : 04-06.

corresponding knowledge;

SkAtTp: Decision makers invoke the appropriate tools to acquire the 
required knowledge.

4. A SIMPLE EXAMPLE

We illustrate this process from a relatively simple decision-making 
process. Figure 1 is a schematic diagram of the decision-making process:

Figure 1: Schematic diagram of the decision-making process.

Procedure for Step 1: SdAoTp. The decision maker inputs decision goals 
into the model.

Procedure for Step 2: SkAiTa or SkAtTa. Using the SkAiTa process, the 
model matches the decision-making objectives and retrieves relevant 
knowledge from the knowledge base to actively provide it to decision-
makers for reference. When the knowledge in the knowledge base is not 
enough to meet the needs, the SkAtTa process can be used to match the 
relevant knowledge by calling the retrieval tool.

Procedure for step 3: SkAiTp→SdAiTp. Our choice is that decision-makers 
guide the decision-making process according to their own needs, rather 
than relying on the standard process in the knowledge base. In this way, 
the decision maker assigns the location data of the next decision unit 
to the model. The two models are connected by the transfer of location 
data.

Procedure for step 4: SkAtTa→SdAiTp→SdAiTp. When decision-makers 
encounter data that they are not sure about in the decision-making 
process, they call auxiliary computing tools to calculate the data they 
need and then input the data obtained by the auxiliary tools into the 
model through the SdAiTp process to drive the model to run. The SdAiTp 
procedure is then used again to input the position data of the next model 
element into the model to connect the models.

In this way, the decision-makers and the model provide information to 
each other and “discuss” each other, forming a process of continuous 
decision-making through the subjective judgment of the decision 
makers and combined with the knowledge in the knowledge base and 
the invocation of auxiliary tools.

Procedure for step n: SkAoTa→SdAoTa After repeated discussions with 
the model, the model finally draws a conclusion and provides it to the 
decision maker. At the same time, save the conclusions and decision-
making process as a supplement to the knowledge base for future 
reference and reference by decision-makers.

It should be noted that in each link of decision-making, the situation 
faced will be different. For example, the invocation of the tool can be the 
use of an associated retrieval tool or an auxiliary tool such as an expert 
connection. The specific situation can be described by a continuous 
subdivision of the process. However, no matter how it is divided, the 
fundamental principle is that the process must be independent and 
cannot be involved in any decision-making content. Otherwise, the 
decomposition of this process would be meaningless.

In the human-computer interaction process of the decision-making 
process, by refining the unit of each process to a certain granularity and 
realizing it, we can easily set up various discussion processes to increase 
the flexibility of system construction and the randomness of decision-
making, to better meet the needs of strategic decision-making.

5. SUMMARY

From the characteristics of the strategic decision support system, 
this paper proposes to separate the strategic decision model from 
the operating environment and unify the model library. This paper 
introduces the idea of   human-computer interaction research into the 
system and proposes a corresponding interpersonal research model 
according to the respective functional characteristics of the model 
and the model’s operating environment. In this way, in the process of 
strategic decision-making, the whole system fully reflects the leading 
role of people and the subjective initiative of people. At the same 
time, with the help of massive information and various auxiliary tools 
provided by computers, qualitative and quantitative decision-making is 
combined, which better meets the needs of strategic decision-making.
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