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Abstract
Purpose – The purpose of this study is to analyze and design a virtual collaboration information system of
the Jamu supply chain network based on a fair adaptive contract to respond to stability challenges in business
with an uncertainty environment condition.
Design/Methodology/Approach – System entity approach is used for the purpose of system
analysis and then case, sequence diagram, class diagram, graph data modeling, and business process
modeling and Notation verse 2 (BPMN2.0) are also used to design the system concept. Each process of
the connecting event and gateways was arranged with relevant multicriteria decision approach,
whilst an adaptive quantitative formulation based on prescriptive analytics was embedded to ensure
a fair contract implementation during the terms for all sphere roles in supply chain.
Findings – The results and implications of this model emphasizes on the knowledge, competence, trust, and
fair (KCTF) for actors’ adoption to improve supply chain stability and implementation.
Practical Implications – This led actors to collaborate their business in a more effective way.
Originality/Value – This model can reachmore stability in the uncertainty environment.
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1. Introduction
Jamu is a traditional herbal medicine. It has been practiced for many centuries in the
Indonesian community to maintain good health and for treatment (Elfahmi et al., 2008).
Contract design in the jamu supply chain under uncertainty environment is one of the
prospective solutions to answer the jamu supply chain challenges. Existing contracts have
not been able to respond to these challenges. According to Schroeder et al. (2011), the
adaptive term in contract means the contract systems are capable of adapting their behavior
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to changes in their environment. In order to make a contract in a supply chain system
represent each entity/actor, we can use a virtual collaboration approach.

Virtual collaboration follows the same process as collaboration, but the parties involved
in virtual collaboration do not physically interact and communicate exclusively through
technological channels (Sutanto et al., 2011; Ho et al., 2013; Ho et al., 2016) develop adaptive
contract design for crowdsourcing market (Schroeder et al., 2011). This paper analyzes and
designs a virtual collaboration information system based on fair adaptive contract for jamu
supply chain in order to respond stability challenges (Arshinder et al., 2011) in a supply
chain with uncertainty environment condition.

2. Methodology and result
2.1. The virtual collaboration information system analysis
The requirement analysis of the virtual collaboration system based on fair adaptive contract
is analyzed by system entity as the representation of the system (Wasson, 2015). System
analysis is used to design a conceptual model of the system. The conceptual design is used
to make the developer easier to understand behavior of the system.

System analysis results are virtual collaboration adaptive information system
requirement to develop the system based on fair adaptive contract. Because, the goal of
system is generating fair adaptive contract the main variables and parameters in the system
analysis in both quantity and quality, and the other variables that common in supply chain.
There are also cost and time as the support variables.

2.2. Business process modeling, design use case, and sequence diagram
In this research, Business Process Modelling Notation verse 2.0 (BPMN 2.0) is used to design
the business process model. BPMN 2.0 is standard notation for business process modeling
that widely applied by business analyst (Zur et al., 2013).

The next step of conceptual modeling design is to design the actor’s role and their
interaction/relationship in collaboration system by using use case diagram. Use case
diagram is used to identify the different types of users of a system and the different use
cases and will often be accompanied by other types of diagrams as well (Almutairi et al.,
2013). So, the higher-level view of the system is easier to understand. Then, sequence
diagram is used to detail the sequence of each interaction in the system. Sequence diagrams
are the most popular diagram for dynamic modeling, which focuses on identifying the
behavior within the system (Greenyer et al., 2013).

The result of business process modeling is shown by Figure 1. Figure 1 is the main business
process in virtual collaboration in the jamu supply chain. The two main processes are raw

Table 1.
System Analysis
Result

System Attributes Analysis Results

Inputs All variables related to quality and quantity of products
and raw materials including transportation aspect and cost

Outputs All type of jamu products
Process Jamu production
Risks Seasonal, bulky, and perishable products
Stakeholders Farmers, wholesalers, industry, SME
Controls Control quality
Resources Herbal material
System goals Target quantity and quality
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material entity and processing entity. Wholesaler inputs raw material data and the system
sends it to the processor. The processor will check the demand forecasting, make a production,
and purchasing planning. The “+” sign in the diagram describes the decomposed process. It
means the process has detailed processes. Each process is detailed in the next diagram.

2.3. Design class diagram and database of the system
Class diagram is an UML diagram type, describes the structure of a system by showing the
system’s classes, their attributes, operations (or methods), and the relationships among objects
(Herchi andAbdessalem, 2012). It is used both for general conceptualmodeling of the systematics
of the application, and for detailed modeling translating the models into programming code. The
class diagram is used to model each sub system entity in virtual collaboration system and
generate data model of the system. After data design is generated, a NoSQL (Not only SQL)
database is designed by using Java Script Object Notation (JSON). The structure of this
database is graph database form to represent virtual interaction in the system.

Each entity in the system is modeled into class diagram. The class diagram of the system
is shown in Figure 2. All processing and purchasing class require input raw material and
sales of products. The relationship between actors is generated into graph data where data
in an actor or entity send to other actor for collaboration purposes. We also generate the
class diagram into object oriented java programming.

The example design of graph data for a direct and indirect purchasing using firebase
cloud database is described in Figure 3.

2.4. Problem formulation and mathematical modeling
We describe the problem description into goal programming mathematical model. The goal
programming represents multigoal decision approach of the system. Goal programming is a
branch of multiobjective optimization, which in turn is a branch of multicriteria decision
analysis (MCDA) (Romero, 2014). As satisfaction of the target is deemed to satisfy the
decision maker(s), an underlying satisficing philosophy is assumed. According to the
problem description the objective constraints for goal programming are

Figure 1.
The procurement

business process (a)
and production

business process (b)
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Figure 2.
Main Class Diagram
of the System
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Figure 3.
Example Graph Data

of Virtual
Collaboration System
in Jamu Supply Chain

Table 2.
Result from the
Example Case

Run Variables (Total) Value in Contract

1 (First contract) Quantity material A 11.2 ton
Quantity material B 10.9 ton
Quantity material C 12.5 ton
Quantity material D 12 ton
Quality material A 98.6 %
Quality material B 99.1 %
Quality material C 98.2 %
Quality material D 99.2 %
Transportation cost Rp 14 500 100
Production cost Rp 102 900 000
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Equation (1) is the goal of quantity product that is produced by industry and small medium
enterprise (SME). It is defined by summation of product I produced by industry I and small
medium enterprise k. The Equation (2) is the goal of quantity raw materials that are
transported from farmers and(or) wholesaler into industry and(or) SME. It is defined by
summation of total raw material from farmer f to industry j and summation of raw material
from wholesaler s to industry j. The Equations (3) and (4) are goals to meet the quality of the
raw material and product in order to fulfill customer request. It is summation of quality of
the product i produced in industry j and SME k.

And availability logistic transportation for transport rawmaterial in Eq. (9) as follows
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Also the prediction of availability raw material with specific quality for production purpose
as described by Eqs. (10) and (11)
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We design contract value for quantity and quality for supply chain actor collaboration in
partial approach by integrating backpropagation algorithm and then use goal approach as
multicriterial decision approach. We generate data for simulation purposes follow the real case
data trend for three adaptive fair contracts. According to the implementation of goal
programming formulation and backpropagation algorithm with Neuroph API in java
programming we got the estimated results from real case problem. We also present total
quantity material and quality in the supply chain. We present the total cost for production and
transportation. The result is obtained by integrating neural network and goal programming.
We got neural network with input from quality and quantity of raw material and product for
each supply chain actor. The training phase for two times running got neural network with
hidden layer 17 and error 0.004198.

3. Conclusion and future research
In this paper, we design adaptive contract system in jamu supply chain using system analysis
and design, goal programming formulation, and backpropagation neural network to predict the
uncertainty variable in the system. According to the result our system can determine the
variables value in contract systemwith three times running to design three contract according to
the availability and quality of rawmaterial and jamu product. Although our system is validated
and verified as a system, this model is initial research in adaptive contract for agricultural
supply chain that need to determine other aspects such as the performance of supply chain,
government regulation, product logistic, and organization structural in contract system. We
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recommend the future research to expand this initial research into other aspects, hence the
contract design is comprehensive in order to increase the supply chain system performance.
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