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ABSTRACT

Information System is been utilized to facilitate the
communication and decision-making processes within an
industry and has recently been used by industry as a strategic
weapon against their supply chain management. Information
System is a multidisciplinary and comprehensive domain that
integrated high-performance systems in an industry with
diverse competencies that underpin knowledge and
decision-making skill outcomes. The industry is managed and
structured to converge the requirement to tail collective
objectives. Optimizing decision-making processes has
become a crucial element for an industry nowadays. The
industry has a management complex that ascertains the
relation between the divergent supply chain venture and
goals. Besides, it needs an impact decision-making process
that is reliable and analysis of future trends for the industries
supply chain management. Therefore, integrative and
dynamic IS perspectives need to be an emphasis on thinking
and acting in making the decision-making process and
support value creation for the industry. In this paper, we have
conceptualized the integrative and dynamic IS perspective
that the industry needed in their supply chain management
towards digitalization value. Improving the decision-making
process is the key success for industry performance and
enables better mitigation of Information System activities
with supply chain management. The paper emphasis case
study in the Railway Industry area.

Key words: Decision Making, Digitalization, Information
System, Supply Chain Management, Railway Industry.

1. INTRODUCTION

Industry leaders should take the Information System (IS)
more seriously as a truly strategic discipline [1]. They should
implement the right skill set and mindset, as their key enabler
to see IS being practiced and applied [2]. IS must enable the
technology culture to thrive within the Industry community
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[3]. IS implementation, integration and design being
centerpiece for the industry and technology revolution [4].
Besides the utilization of Information and Communication
Technology (ICT) as a key enabler element of the industry in
the 21% century that draws the attention by applying IS tools
in doing their daily business [5]. Therefore, we need to
manage a complex IS that can understand the functions and
boost the industry potentials. The industry of all sizes are
looking to IS to better integrate with industry performance,
supply chain  management and provide strategic
decision-making advantages [6]. Moreover, they need the
right information base for decision making that provides
information reliably and strategic decision-making processes
[7]. Yet, IS boost industry potential through engagement with
the technology and contribute to economic and society within
national boundaries. Hence, IS aligns industry objectives with
a technology infrastructure that improves key features and
performance towards the future state and evolution context
[8]. IS context could significantly improve the quality
performance, employability and profitability through
technology transfer and identify the solution that will impact
the industry and enhance their performance [9].

Improving decision making in an industry needs the
opportunity of IS to transform its performance [10].
Therefore, 1S transformation providing an opportunity for the
industry function to become a more efficient and better
support decision-making tool [11]. This tends to start with
formulating industry strategies. Furthermore, the provision of
management information can provide exciting new
opportunities to the industry development [12]. We can
emphasize the duality of IS and rethinking the concept of IS
on industry towards integrative and dynamic context. Yet, we
need to implement IS as its outcome for strategic choice and
industry action towards determining the impacts on industry
structure and performance. We are proposing an integrative
and dynamic IS perspective model that industry needed in
their supply chain management towards digitalization value
between the technology and industry performance. Thus, the
integration of the overall structure of the IS model in the
industry will be a useful and essential role in the execution of
the strategy for future value oriented.



2. INFLUENCES OF
PERSPECTIVE

INFORMATION SYSTEM

The adoption of IS in the industry is surge as pioneers for
competitive advantages and efficiency towards digital
transformation [13]. The impact of IS towards the industry is
creating an opportunity for new technologies or information
knowledge that might offer the strategies, limitations, and
risks of change within the industry performance [14]. The
industry has been identified as one of the key contributions to
the national economy in a significant way. Therefore, IS can
increase the profitability of the industry through digitalizing
decision-making system aspiration outlined [15]. Hence, the
industry needs to direct and focus through IS initiatives and
activities to help the country achieve the aspiration towards
digitalization. 1S must be designed in such a way that the
industry will align its vision and mission to the national
aspiration [16]. In Malaysia, the national aspiration is to
focus on Shared Prosperity Vision 2030 that focuses on
industry sustainable growth along with the technology
revolution and enhancing the nation's prosperity. Therefore,
IS define as an interfacing hub that facilitates industry
development [17]. Besides IS will be the center for the
industry on encompassing knowledge transfer and digital
transformation. Digital transformation can impact the market
through competitive pressure and IS development through the
globalization of industry function [18]. IS development focus
on tools and instruments that industry use in their productive
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activities. Moreover, 1S implementation as technology
transformation and the industrial activities that were design
based on this perspective for better outcome and trigger of
structural change within the industry [19]. Yet IS acts as an
intervention between industry structure and decision-making
process for potential outcomes that guide towards the possible
changes in the future [20]. Therefore, we need to look at IS as
a set of tools that enables the industry to transform their
performance data into accurate information that can benefit
their decision-making process. Information System tools are
used for transformation on enhancing industry governance,
strengthening industry future pathways, enhancing industry
income generation, enhancing industry efficiency and
productivity, and strengthening industry supply chain
performance management on a  comprehensive
knowledge-based economy. Thus, IS reflects as data-based
importance to transformation of the industry towards
improving their operative performance, competitive
advantage, increasing profitability and creating value-added
to build a strong fundamental through evaluation metrics and
appropriate assessment that can integrate diversity among
industries. 1S will drive industry excellence and allows for
excellence in certain functions that facilitate the industry Key
Performance Indicator (KPI). Hence, we have tabulated the
influences of IS towards industry context, as shown in Table
1.

Table 1: The Influences of Information System towards Industry context

Technologica R
| Change
1870 1980
The era of 10 20 3.0 4.0
Industry Mechanization A_mfomathn of Globalization Digi_talization towards Personalization focus on
Revolution production. 'tzcﬁngglon towards utilizing the | the internet of things, | innovation towards the
gy. internet and | blockchain, Atrtificial purpose and inclusivity.
computers. Intelligence, and big
data.
Web of content | Web of | Web of context that | Web of things focuses | Web of  thoughts
that focuses on | communication indicates smart | on a smart personal | emphasis on collective
IS on Business | mail, search, | that emphasis | advertising,  smart | assistant, voice | intelligence, artificial
Context text, and | video, messenger, | search, and virtual | processing and | brain, and  human
pictures. e-commerce, and | shopping. location-based integrated  technology
blogs. intelligence. convergence.
Digital .
Operation Digital Consumer Digital Distribution | Digital Employee that - .
on  empowered, . Lo Digital Enterprise
IS on | focuses on | . focuses on | is insightful, .
A . . informed, . focuses on virtual, flat
Digitalization adaptive, agile, . automated, cheaper, | collaborative, and .
fashionable  and - and datacentric.
lean and and faster. informed.
elastic. personal.
IS on Industry | Industry-IS Industry-IS Industry-IS Industry-IS Quality & | Industry-IS Alignment
Management Technical. Infrastructure. Processes & Control. | Efficiency. & Integration.
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Table 1 indicates the influences of IS towards industry context
that need to focus on increasing the industry access in the
technology transformation and enhancing industry
productivity towards cost efficiency. IS will reflect the new
strategic direction for industry through evaluating the current
IS instrument and develop an instrument according to the
industry needs and implement rating level on strategized
outcomes [21]. The IS develops this way will be
contextualized and enhanced the industry decision-makers on
generating knowledge that can be worn for a well-informed
decision-making action [22]. IS enabled and constrained the
structures of the industry that resulted from the previous
information action.We intend to expound the possible and
value-adding quality of 1S and supply chain for use within the
modernized forward-thinking industry. Yet, we provide a
contemporary illustration of leading-edge on IS towards
industry context within the discipline of SCM. Moreover, we
focus the IS application on implementation through logical
thinking on the data to specify the industry action for better
decision-making processes specifically in optimization that
tackle more complex dilemmas and heuristics approach in the
optimal decision. We were intent to also investigate at
information processing and control model of Cybernetics with
the use of Stafford Beer’s Viable System Model (VSM).
Through VSM the organization is transforming into an
autonomous system capable of adapting to those constant
environment changes. VSM also exhibits many other features
including spontaneous behavior and social harmony within
hierarchically ordered relationships.

3. SUPPLY CHAIN MANAGEMENT PERSPECTIVE

Industries have tried to design an effective IS models for
high-quality Supply Chain Management (SCM). The
emerging innovations in an industry needed are for their
SCM [23]. Many industrial in Malaysia have integrated and
adopted IS for their strategic approach to SCM focusing on
logistics management and purchasing [24]. SCM can be
justified as a holistic IS approach that utilizes to monitor the

Table 2: The Supply Chain Management in Information System Analytics context
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life cycle of the supply chain of an industry. In the 21%
century, SCM has become a significant strategic tool for the
industry to manage their quality and competitive advantage
that needs the implementation of IS [6]. Yet SCM emphasis
the importance of integrated activities in the industry that add
value to the outcomes.

The components of the supply chain can be justified as (1)
Sourcing and Procurement focus on analyzing the capabilities
of potential suppliers and craft the sourcing strategy [25], (2)
Supply Chain Planning emphasis on the industry forecast and
sales data that able to react more quickly when changes in
demand occur [26], (3) Logistics and Information
Management focus on managing the complexity of the supply
chain process that is reliable and profitability [27] and (4)
Warehousing and Transportation emphasis on efficient
management to move the right product to the location [28].
Therefore, we need to develop an IS platform that emphasis
managing the component of the supply chain in a
digitalization view for a strategic decision-making process
that yields maximum profit.

SCM is a very important part of the industrial process that
need to decide their operation strategy. Thus, the supply chain
needs a continuous flow of information through many levels
in the industry. Hence IS application is needed to understand
the information properly and timely disseminated towards a
knowledge-based economy and prospect the industry itself.
We are transforming SCM from multiple internal and
external sources into IS insights for making better planning
decisions that empower supply chain decision-makers on
scenario analysis and optimization. Supply chains are getting
faster and we should focus on IS analytics capabilities that
support the decision-making process. Therefore, we have
tabulated the supply chain management in the IS analytics
theme that drives faster decision-making process, as shown in
Table 2.

Se™ 4 Y
Information %};ﬁﬁ @ i S 3%
System fegdgt "I (. » : é'j-']
Analytics Data Analyze Insight Decide Action
Descriptive Analytics Inquisitive Analytics Predictive Analytics Prescriptive Pre-emptive
Supply Chain (What happened (Why it happened (What will happen Analytics Analytics
Value when?) then?) when | change the (What should I have | (What can | do or
process?) to change?) change more?)
supply Chain Dashboard-Information Scorecards-Insight Industry Forecasting-Decision | Simulation-Actions
PRly (Measure) (Analyze) reporting-Insight (Act) (Decide)
Enablers .
(Predict)
. . Define the | Ability to identify the | Accurate the | Suggest the best
Supply Chain | Defined the problems opportunities from the | root cause of the | condition for the | possible prospect
Outcomes from the past. .
past. current dilemma. future. for the long term.
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Ad hoc analysis

Supply Chain | Automated reporting (Process definition and
Intelligence (Purchasing and functional
Approach Logistics reporting)

identification)

Statistical modeling

(Process Alignment

the scenarios Holistic optimization
(Unified Supply

Chain Strategy)

Insight Actions
(Virtual Supply
Supply Chain Chains)

Improvements)

Table 2 indicates the supply chain management in the IS
analytics context that focuses on analytics for deriving
insights from data to make a strategic decision-making
process. We need to mature our new way of thinking to
analyze the industry process. SCM in today's phenomena
needs to start with measuring the situation and ending up with
long-term decision making that benefits the industry itself.
Moreover, it should offer more value in the supply chain
management IS that can optimize the industrial activity and
enables the industry to examine its previous, optimize its
current, predict its upcoming and analyze its hub premise.

We need to emphasis on data-intensive of the industrial
processes that justify the data complexity of the supply chain
itself. Besides IS needed to prevent and anticipate potential
risk factors that can impact the industry performance.
Therefore, we need to implement IS to enhance the supply
chain performance in the industry especially the Railway
Industry (RI) to be more measurable and transparent by
exposing the variability of potential issues and opportunities
that might the industry faces. Descriptive analytics will
measure the relationship between the supplier and approaches
that need to take in the future by looking into the data to
describe the current situation of the patterns, trends, and
expectations of the RI.

Inquisitive analytics can be justified as diagnostic analytics
that determines the real reasons for the poor performance of
the RI and provides corrective action on the supply chain that
can increase the RI performance. Predictive analytics
provides an estimation of the future result of the supply chain
process and discover the risks and opportunities in the future

through optimizing RI process performance and prescribing
specific decision making and action taken for the future. The
prescriptive analytics improves the decision making and
optimize the supply chain planning of RI through advising
possible outcomes and suggested actions that need to be taken
by the decision-makers for better performance and
profitability of the RI. Pre-emptive analytics focuses on the
important insights of the RI by providing the path of the
desired outcome and actionable results that can optimally
supply chain decisions. Therefore, supply chain management
in the IS analytics context will drive insights from supply
chain value that employs advanced forecasting tools to
generate the highest priority supply chain dilemmas. We are
combining SCM and IS analytics into one integrated platform
that drive insights for smarter supply chain decision making
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process with a comprehensive perspective of complex
Railway Supply Chain Management.

4. INTEGRATIVE AND DYNAMIC INFORMATION
SYSTEM PERSPECTIVE

The adoption of digitalization in the industry is stimulated as
pioneers signify the fundamental competitive advantages and
efficiency that digital transformation provides. Industry
requires measurable outcomes on their digital transformation
on their SCM that requires a new mindset. We need a mindset
that introduces digital capabilities and skills into strategic
thinking and applies new approaches to create specialized 1S
techniques that enable the sustainable integrative and
dynamic transition into smart, digitalized SCM. The role of
digitalization in terms of the interaction between IS and
technology that hence as both structural for SCM constructed.

Integrative and dynamic perspective emphasis on continues
learning within the industry, where SCM share learning
through applying and creating knowledge in their
decision-making process. Besides knowledge generation and
sharing that occurs through integrative on sharing knowledge
about SCM and crating new strategies in their
decision-making process. Moreover, the industry able to
emphasize critical systematic thinking that encouraged the
SCM to think in new approaches and assumptions in their
decision-making process. IS placed new tools into the hands
of an industry to help them deal with the rapid pace of supply
chain growth and diversification [29].

In industry, the explosive growth of digital empowers
decisions that give a competitive edge [30]. An integrative
and dynamic IS perspective will bring the industry into a new
level, both inside and outside of the industry with multiple
decision-making processes. Many academics, practitioners,
researchers, and students need a strategic understanding of
developing a supply chain management system or software to
mimic to respond and behave in a circumstance for the
decision-making process within an industry. The
computer-based analytical process with decision-making
behavior and actions that consider intelligence is a need in the
current SCM. Yet, emphasizing the integrative and dynamic
IS perspective will increase the insights and visibility to
create a critical decision in the SCM. This conceptualizes
integrative and dynamic IS perspective will entail various
new skills and cross-functional to break down the industry
silos that still exist in their SCM. Hence these integrative and
dynamic IS perspectives will be using advanced simulations
and skill-based decision-making systems for SCM. Moreover,




it focuses on enabling IS to make accurate predictions on any
type of data on the supply chain that performing the system to
solve a problem by looking into the previously solved problem
and identify the steps for the solution for the industry SCM.

Our intention focusses on a system that learns from a set of
data as knowledge and uses it for executing the plan of
solution for the industry in the SCM concept on IS value.
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Besides, it helps the industry to transform into a technological
advancement that utilizes an appliable system in their SCM
for fostering the growth of the industry. Therefore, we have
tabulated the supply chain management towards
digitalization value, as shown in Table 3 for IS the
technological foundation of an industry advantage towards
adopting new technology in their decision making.

Table 3: The Supply Chain Management towards Digitalization Value

e < . .
v Q‘ ‘9 w EARN < . : o )
_ * oo 5 rav) LPZNT
Information 07_< — . ks , & N
o 0 { (
System Value Y. ‘ v ~ v el
Supporter Cost Cutter Enabler Driver GameChanger
Reactive Tactical | Proactive Tactical Reactive Strategic Proactive Strategic Digitalization
Supply Chain | (Level 1-Endorse (Level 2-Pledge (Level (Level 4-Surpass Direct Strategic
Value Ad-Hoc Action) Action) 3-Prevailing Fixed Action) (Level 5-Optimised
Action) Action)
IS maintenance | IS consolidation for | Technology IS innovation that | Industry
that maximizes | the meaningful way | maintenance that | enabling process | transformation that
efficiency for | that determines | facilitates industry | control for improving | turned into learning
Digitalization | representational | strategic  industry | transactions  for | and sharing | that can interpret
Value value for industry | advantages. the collaboration | information as an | the past and guide
better system and | enterprise collaboration | future action.
management real-time system for decision
decisions. processing. making.
. Centralized IS on | Evidence-based
.- Informed Decision | . - . o
Improve Efficiency . . information  sharing | Traceability  that
Future Proof of | . - Making that aligns . L
Value . in industry and and exchange with the | optimization
o practices and IS strategy | . -
Proposition technology . integrated transformation
lessons learned. - development in the A . e .
strategies. - decision-making within  data-driven
industry. . .
process. in the industry.
Data presented in . K nowledge  turns . Wisdom obtaining
Information into useful | Insight upon the latest
a way that helps - . . . . . through the
Pathway . consumption on the | information that | information available | . .
the industry | . e . - information
Value industry that targets | supports a specific | for decision making | . - .
understand  the L - involved in decision
o the outcomes. task for decision | perspective. .
specific context. . making.
making.
SCM and knowledgeable towards the decision-making

Based on Table 3, supply chain management towards
digitalization value emphasis on optimization of the industry
performance. We are looking into the future trend in supply
chain transportation in RI, where operations will be fully
mechanized, automated, and sustainable with the use of IS,
digital technologies and efficient technology convergence
will revolutionize RI. Yet enabling IS to become far more
deeply ingrained in RI for exchange of knowledge that shifts
supply chain norms that make harnessing the new
technologies possible and willingness to adopt it. Moreover,
the supply chain management towards digitalization value
will contribute to the growth of innovation within the RI.

Our point of view considering the digitalization value as a
structural property of RI that emphasis multiple levels of
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process. IS are created and changed based on industry action,
yet it is also utilized by decision-makers to accomplish some
action in their SCM. Therefore, our mindset towards RI is
embedded in sustainable SCM towards a digital
transformation that benefits the industry through increasing
revenue outcomes by enabling IS technologies. This SCM
towards digitalization value will perform real-time
performance-data analysis for Rl and the new generation of
digitalized technology to enhance the overall performance of
Rl supply chain management through the virtualized
decision-making process.

We are conceptualizing the key points of supply chain
management towards the digitalization value and automation
pioneering industry towards the new wave of digitalized
technology. The drivers of value should focus on improving




planning and forecasting the supply chain performance,
reducing time to market, improving competitive capabilities
and drive commercial value in a real-life context. The starting
point for deriving measurable value is from digitalization.
Thus, the industry needs to invest in digital technology that
can enable them for competitiveness to transmit real-time
supply chain performance data to an integrated control system
that can optimize the performance of the industry.

We need to design and develop a powerful supply chain
decision-making system model with strategic data analytics
and supply chain capabilities for decision-makers,
practitioners, researchers, and students that can utilize and
improve the efficiency of IS insights. Yet, this model should
provide a solid foundation for applications and data-based
systems on predictive and optimization on the industry
performance. Hence, it should digitally link data across the
enterprise in the supply chain and improve planning and
forecasting towards competitive advantages that predicted
fluctuations in market demand. To achieve operational
excellence, the optimization of the IS supply chain
management value chain is an industry imperative. The

Mailasan Jayakrishnan et al., International Journal of Advanced Trends in Computer Science and Engineering, 9(2), March - April 2020, 2159 - 2167

supply chain needs to be integrated.

Therefore, we have adopted the viable system model for
designing an integrative and dynamic IS perspective model
for supply chain management practically. Viable System
Model (VSM) emphasis on management tool to determine the
viability of industry towards technology flexibility [31].
Besides, it is a holistic model that capable of dealing with
issues of industry structure, focusing on environment-the
surroundings within  which other elements function,
operation-elements which do things, and
management-elements which control operations. VSM is
formulated for an industrial system that identifies the
problems and re-design industry systems for better
performance [32]. There are five subsystems in the VSM that
mapped onto the various aspect of an industry structure [33].
VSM defines the systemic structure of the supply chain and
components the collaboration on the key points of IS that
must be considered. We have tabulated the subsystem for
supply chain management based on VSM, as shown in Table
4.

Table 4: The Subsystem for supply chain management based on the viable system model

Subsvstems System 1 System 2 System 3 System 4 System 5
4 (Implementation) (Coordination) (Control) (Intelligence) (Policy)
Focuses on the | It  allows  the | The vast perspective of | Provides information | Encompassing all
Requisite primary operation | operation managed | all the activities that | regarding the industry | decision making
Variety of the industry. to interact. integrated with the | current form. within the
industry. industry.
. - Management defines | The environment indicates the integration
Operations indicate the fundamental . .
. - . the control of the | of the systems in a broader context in the
Fragmentatio | management of the implementation | . - . - . . .
internal and immediate | future that utilizes intelligence function
n element process and understand to solve the S . .
roblem activities of  the | towards the decision-making process for the
P ) industry performance. | industry.
System  Conversion,
. . New Implementation, | Knowledge-Based Economy, Creative
Logistics, Procurement, Manufacturing, . .
. . Selective Data | Content Development, IS Human Capital
Supply Chain | Warehouse, Suppliers, Sales and Product -
Transition, Development, IS Infrastructure for
Component | Development, Consumers and - .
Information  System | Intelligent SCM system and Source and
Shareholders. .
Drivers, and Industry | Procurement.
Drivers.

Table 4 indicates the subsystem for supply chain management

based on VSM on the operation, management, and Based on VSM, the current supply chain is analyzed in terms
environment on the requirements of the industry of decision-making capability. With the gained knowledge a
performance. Moreover, the VSM model offers vital complete recursive framework of a VSM will be developed.

information on the system functions on supply chain
management and ensuring the requisite variety for the
industry performance. Therefore, we have designed an
integrative and dynamic IS perspective model for supply
chain management based on VSM, as shown in Figure 1.
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The framework allows the design of an Integrated Supply
Chain System (ISCS) that meets all requirements of a
dynamic environment. Flexible and adaptable ISCS processes
can be developed for each identified subsystem of the VSM.
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Figure 1: An integrative and dynamic IS perspective model for the supply chain management.

Based on Figure 1, the integrative and dynamic IS perspective
model for supply chain management can be applied to RI for
high-value precision-component industries that can optimize
their decision-making process. Moreover, it also provides a
virtual environment for the decision-making process by
providing a dashboard monitoring system over the RI
environment. Thus, this also enhances the RI position while
simultaneously supporting profitability due to the new
generation of digitalized systems in practice by adopting a
new digital mindset.

5. CONCLUSION

Application of the IS approach in the RI supply chain
management configuration as an internal structure that
emphasis the holistic context of the industry. As far as IS and
supply chain is concerned, this is influencing and supporting
the strategic guidance of the industry direct the empathy of
value-adding computerized IS. Since it combines,
coordinates, and integrates with new technologies via the
growth of holistic IS that enables and practices as a
monitoring system for RI. Besides, it impacts the formation
and develop new strategies through the learning process and
handling information and knowledge technologies for better
performance of the RI.

Based on the conceptualize presented in this paper, we focus
on developing an integrative and dynamic IS perspective
model that industry needed in their SCM towards
digitalization value on enhancing productivity as IS push on
analyzing performance trends and capabilities and leveraging
IS as competitive pull on innovative IS that enabled
application on obtaining divergent benefits in the
marketplace to stay competitive as an optimal tool.
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