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1 Department of Production and Systems, School of Engineering, University of Minho, Portugal
2 School of Mechanical Sciences, VIT University, Vellore, Tamil Nadu, India
3 Poznan University of Technology, Chair of Management and Production Engineering, Poland
4 Department of Mechanical Engineering, School of Engineering, University of Minho, Portugal

Corresponding author:

Justyna Trojanowska

Poznan University of Technology

Chair of Management and Production Engineering

Piotrowo 3, 60-965 Poznan, Poland

phone: (+48) 61 647 59 91

e-mail: justyna.trojanowska@put.poznan.pl

Received: 12 July 2017 Abstract

Accepted: 9 September 2018 Recent rapid developments in information and network technology have profoundly influ-
enced manufacturing research and its application. However, the product’s functionality and
complexity of the manufacturing environments are intensifying, and organizations need to
sustain the advantage of huge competitiveness in the markets. Hence, collaborative manufac-
turing, along with computer-based distributed management, is essential to enable effective
decisions and to increase the market.
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Introduction

Recent global competition renders an adequate
return on investment for innovative, complex and
personalised products that achieve high quality, less
associated process iterations, and more cost compet-
itiveness through collaborative, integrated and net-
worked manufacturing environments and manage-
ment functions. In order to respond to today’s in-
tensely competitive environment and to obtain high
product variety and customization, along with short

product life cycles, by catering the needs of the
above-mentioned requirements, a shift of the man-
ufacturing and management paradigms from deter-
ministic to a more rigorous, autonomous and dynam-
ically adaptive control based on a flexible and ag-
ile manufacturing system seems inevitable. A befit-
ting answer to this need is Collaborative Networked
Manufacturing and Management based on Network
based Manufacturing System (NMS). Liu [1] define
networked manufacturing as a set of manufacturing
activities ranging from market control, manufactur-
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ing technologies and manufacturing systems that can
help enterprises to improve the business management
and enhance their competitiveness in the market.
Therefore, the study and analysis of networked man-
ufacturing has become a necessity due to its advan-
tages in current competitive atmosphere, as it meets
a number of, often conflicting, objectives and goals,
such as reducing the manufacturing cycle time, short-
er lead times, better interoperability, and maintain-
ing the production flexibility leading to many fea-
sible process plans, and all these requirements can
be fulfilled through collaboration based on appropri-
ate supporting technologies for enabling integration,
interoperability and digitalization, for reaching im-
perative main and common enterprise goals.
Cloud manufacturing, big data and collaborative

manufacturing processes are used as tools or means
through platforms to attain the objectives of im-
proved efficiency, reduced lead time [2] and reduced
total cost, along with maximum mutual profit pre-
cisely and easily in a networked manufacturing sys-
tem [3, 4]. Although the monolithic approach of tra-
ditional manufacturing has its own advantage, it is
not sufficient in the current dynamic manufacturing
environment [5]. However, several problems related
to the traditional manufacturing approach have been
clearly stated [6]. To overcome these problems, re-
searchers have realized that there is a need to inte-
grate both the functions and the means to achieve
better performance of the system. Subsequently, the
need to integrate both of these issues activities have
found the basis in the context of the networked and
collaborative manufacturing environment. However,
no conventional shop floor control system based on
centralized or hierarchical control architecture can
handle the required adaptive and autonomous con-
trol of manufacturing system. Therefore, the con-
trol architecture is gradually being shifted to the
distributed, decentralized and autonomous control
(DDAC) architecture. Since DDAC shop floor con-
trol system may have complete local autonomy, gov-
erning the reconfigurability, scalability as well as
fault tolerance, it is suitable for a dynamically chang-
ing environment. To achieve the successful informa-
tion and knowledge exchange between different facil-
ities, there is a need for internet and communication
technology IoT (internet of things) through which it
can be possible to link all of them. Some of the key
literature reviews for planning and scheduling and
their integration, regarding the application of artifi-
cial intelligence based approaches, multi-agent based
simulation, cloud manufacturing, internet of things,
big data and digitalization will be further detailed in
the following sections of this paper.

The main objective of this paper is to analyse,
synthesise and present a comprehensive systematic
literature review (SLR) of the role of collaborative
and cloud manufacturing function process and big
data management in networked manufacturing sys-
tem. Thus the research questions (RQ) for this SLR
are:

RQ1: What is the role of collaborative and cloud
manufacturing function process and big data man-
agement for enhancing the system performance in
networked manufacturing?

RQ2: What topics and issues related with col-
laborative and cloud manufacturing function process
and big data management are considered when net-
worked system manage their processes?

The aforementioned questions have been an-
swered in a systematic way by analysing and review-
ing research papers pertaining to considered key-
words. In an initial analysis of the selected literature
of 51 research papers an ontology/ framework was
designed. The same framework will be used to elab-
orate on the findings of this review paper. The struc-
ture of the paper is as follows. The next section de-
scribes the research methodology applied in this pa-
per, which follows a SLR five-step approach. Next, a
section is dedicated to Collaborative Manufacturing.
After, a resumed literature, along with main find-
ings is provided, which includes subsections related
to Cloud Manufacturing and computing, Interoper-
ability, Internet of Things, Big Data Management,
and Cyber Physical Systems. Finally, in the last sec-
tion are provided some limitations and conclusions
of the research carried out.

Research methodology

Owing to the limitations and a mainstream ap-
proach of traditional approaches, a better more sys-
tematic approach has been used for this literature
review. Using a systematic literature review (SLR)
approach it is possible to create a basic framework
for a more in-depth analysis of the literature, adopt-
ing a replicable, scientific and transparent process.
This systematic approach facilitates a more efficient
and in-depth analysis by adopting a more transpar-
ent and convenient process. The following 5 step ap-
proach similar to the one used by Costa [7] is fol-
lowed.

1) Question formulation,
2) Locating studies,
3) Study selection and evaluation,
4) Analyses and synthesis,
5) Reporting and using the results.
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The steps are enumerated as follows:

Step 1: Concerns with the questions needed to be
addressed by this review. The questions considered
are, “How are the current advancements in technol-
ogy influencing collaborative IPPS models?””, “How
are the scenarios and issues specific to networked
manufacturing addressed by these models and ad-
vancements?” and “What is the future scope and re-
quirement of study and research in this particular
context?”

Step 2: Deals with the selection of the sources
of the literature to be reviewed. The bibliographical
databases ’Scopus’ and ’Web of Science’ were ma-
jorly used for this review. The initial search strings
using the two bibliographic databases resulted in the
identification of 630 articles, i.e. 295 for Web of Sci-
ence and 335 for Scopus. A small amount of literature
was also obtained from secondary sources like Google
search engine, science direct, among others.

In this study a set of six research questions (S1
to S6) was explored, based on the following and
more or less closely and similar stings, which were
combined through and/ or relations: “collaboration”,
“networked manufacturing”, “cloud manufacturing”,
“Process planning and scheduling”, “AI”, “internet
of things”, “I4.0”, “big data”, and “cyber physical
systems”.

The next step (Step 3) involves the selection of
study and evaluation. Some inclusion criteria have
been used in order to narrow down the search results
to more relevant studies to be considered for the re-
view. Literature between the time limits of 2000 to
2017 was used for the review. The language consid-
ered for the review was further limited to English
language and all type of articles and documents ex-
cept books. The papers then were restricted to some
specific research areas for the two bibliographic data-
bases:

– Web of Science:

a) International Relations;

b) Business Economics;

c) Engineering;

d) Operations Research Management Science.

– Scopus:

a) Business, Management and Accounting;

b) Engineering;

c) Decision Sciences.

These limitations reduced the number of articles
and papers to 387.
In step 4, the matter in the filtered and finalized

papers in Table 1 has been studied and analyzed.

Table 1
Summary of the systematic review articles selection and evaluation.

S1 S2 S3 S4 S5 S6 Total

Bibliographic database analysis

Web of Science 33 31 71 38 33 89 295

Scopus 29 43 58 58 48 99 335

Inclusion/exclusion criteria

Scopus

Date range (2000–2016) 29 43 58 58 48 99 335

Document type (All except books) 29 43 57 57 46 97 329

Subject area (Engineering, Computer Science and Decision sciences) 29 39 56 56 45 94 319

Language (English) 29 41 55 55 45 95 320

Web of Science

Date range (2000–2016) 33 31 71 38 33 89 295

Document type (All except books) 33 31 71 37 33 87 292

Subject area (Engineering, Computer Science and Decision sciences) 33 31 70 37 32 87 290

Language (English) 33 31 71 38 33 89 295

Total

After checking duplicates (in each search) 42 51 79 63 51 101 387

After checking duplicates (in all searches) 98

Title and abstract analysis 76

After detailed article analysis 51
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The key focus areas were determined and the key
subject matter, issues and points were identified and
represented in subjective and tabulated forms. The
extraction of this data is done by multiple review-
ers (the authors) and duplicate were checked using
Mendeley and Endnote which resulted in a more ac-
curate and comprehensive summarization with less-
er discrepancies and critical analyses of the gaps in
the reviewed literature. Further detailed analysis was
done and 51 review papers (see Table 1) were chosen
whose main contribution of findings will be discussed
in this paper.

The current paper represents the formal presen-
tation of the results to the academic community
(step 5). The remaining content of the paper reports
the findings of the present study in a thematic way
for a better and clearer organization of the underly-
ing subjects.

Collaborative Manufacturing

Collaborative Manufacturing has been defined by
several authors and definitions have been evolving
during the last years. One view by [8] consists on a
new business paradigm where involved organizations
combine their individual competencies and expertise
to achieve overall network’s goal and performance.
According to this author this concept regarding Col-
laborative Manufacturing Function Process can be
further divided into:

1. Collaborative forecasting model,

2. Collaborative design and product development,

3. Collaborative manufacturing model, and

4. Collaborative transportation/distribution.

Important points discussed in the research paper
which are characteristics of the collaborative manu-
facturing process are as follows:

• Mapping the participants and its relationship.
• Information requirements: Information needed for
interactions among them are based on the required
information for each activity. It should be defined
and be put in a holistic collaborative information
structure.

• Communication protocols: In the holistic collabo-
rative manufacturing network (CMN), communi-
cation among participants is very important. Pro-
tocol for helping participants communicate effec-
tively and efficiently in the network is essential.

• Models for holistic collaborative manufacturing
network: It is a research challenge for formulat-
ing a business collaboration model in the context
of a comprehensive model of CMN.

• Integration and coordination: Integration should
enable efficient operation management and con-

trol among heterogeneous business entities. The
discussion on holistic integration and coordination
should include activities, people, tools, data and
information.

• Interoperability: The system should be adaptive
and dynamic and enable participants to do an ef-
ficient work and control and to handle any kinds
of interaction in the network.

• Planning and scheduling: In the context of holistic
CMN, the design of project planning begins from
very early in the production cycle until products
are delivered to the end customer.

• Decision support system (DSS): Many of the in-
formation and decision processes such as produc-
tion, managerial and economics are still controlled
separately by various members participating in a
collaborative model. DSS should enable partici-
pants to decide whether to join, leave or decide
any issues related to their involvement in this col-
laborative network.

• Transportation and distribution management:
The transportation issues should be discussed and
cover a comprehensive aspect of logistic network.

• Performancemeasurement: The performance mea-
surements should be conducted both, internally
within a company and intra-companies in terms
of cost, time and quality.

• Security and privacy: Issues of security and priva-
cy in the holistic CMN are very important to be
addressed where practical techniques and applica-
tion should be developed to ensure the protection
of participants and the network system.

For further contributing to define a suitable and
general concept for collaborative manufacturing in
the context of I4.0 we propose a set of main under-
lying levels as represented through Fig. 1.

Fig. 1. Collaborative Manufacturing concept representa-
tion.
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In this proposed collaborative manufacturing
concept, at the basis, are found flexible and au-
tonomous manufacturing resources (1). Next, ap-
pears the integrated and networked manufacturing
level (2). Right after is positioned the digitalized
and interoperable manufacturing level (3), followed
by the concurrent manufacturing level (4), for fi-
nally reaching the fully collaborative manufacturing
one (5).

Literature review and findings

Cloud Manufacturing

Guo [9] has mentioned that Cloud Manufacturing
(CMfg) was first introduced in 2010 and it has been
known as a type of service oriented platform. Liu
[10] further clarified that Cloud manufacturing (CM-
fg) is an emerging business model for the manufac-
turing industry and its platform includes distributed
and network manufacturing resources and services.
Liu [11] asserts that the key technologies which help
to attain such exemplary framework are connect-
ed simultaneously through centralized service and
manufacturing management system to cater needs
of customer, market and business. As discussed in
[12], CMfg paradigm is a mixture of present man-
ufacturing systems and growing technologies, such
as big data, Internet-of-things (IOT), cloud comput-
ing and digitalization. CMfg and big data are being
used to create intelligent and service platforms to
improve Manufacturing Capacity, which is the main
data throwing light on manufacturing levels and in
turn is related to product quality. Based on the CM-
fg’s idea, Fanghua [13] designed a new architecture
of cloud manufacturing, which explains the course
path and incorporation of CMfg resources, which in-
cludes the following layers: 1. physical layer, 2. re-
source oriented interface layer, 3. virtual resource
layer, 4. the core service layer, 5. service-oriented in-
terface layer and 6. application layer. These layers
play a major role to keep the system working. Similar
to this, Ji [14] has provided with ‘modules’ for man-
ufacturing resources management system pertaining
to Internet of Things which includes four modules:
1. Maintenance Module: managed by administrators
and used in allotting supervisors, adding and remov-
ing different resources to further ensure the frame-
work’s information working. 2. Management Mod-
ule: managed by the resource equipment’s supervi-
sors and its use is keep records of work history and
its state and also for equipment’s examination and
repair. 3. Searching and Evaluating Module: Used
to provide manufacturing resources and cater the
‘searching and evaluating’ requirement of members

in the network. 4. Intelligent Searching Module: used
for intelligent management of extractive, special and
scarce equipment’s. Therefore it can be seen that the
internet of things will play a major role implement-
ing such models and layers in CMfg. As an example
of digitalization’s research [15] presents a new tele-
facturing based distributed manufacturing environ-
ment based on user preference. Here an XML file
of complex stored information was extracted using
Ontology Software – Protégé 5.0, which is used for
integration of process planning and scheduling con-
sidering a multi-job scenario. A priority and hierar-
chy model is created with Portege based Ontology
Software which reduces the human efforts for fur-
ther customization in any networked manufacturing
system, being an example of digitalization used in
CMfg. Another extension to this can be obtained
from He [16] who defined Enterprise Digitalization
as a novel model, which integrates information tech-
nology and modern manufacturing technologies em-
ploying Internet of things and big data to deal with
product life-cycle and other facets of enterprise op-
eration to attain integration and digitalization of
product design, manufacturing, production control
processes and manufacturing equipment. This state-
ment can be analised in four ways: 1. The integra-
tion and digitalization of an entire product life-cycle,
which is a basic platform of organization provid-
ing ‘Computer Supported Cooperative Work’; 2. The
integration and digitalization of functional systems
including manufacturing system, designing system,
and equipment system; 3. The integration and digi-
talization of organization’s other business and coop-
erative system, and the underlying production equip-
ment system; 4. The integration and digitalization of
CAPP/CAD-CAM/CAE and SCM/CRM/ERP sys-
tems. Liu [17] has concluded that CMfg has mer-
its in utilization rate, enterprise’s utility and satis-
faction rate related to Resource Sharing (RS) ser-
vice over traditional networked manufacturing sys-
tem. This paper also infers that there is a further
need of work to be done in CMfg even though utility
is enhanced in CMfg. Here CMfg enables the inte-
gration of all new emerging technologies. From the
wider perspective of design and manufacturing, the
internet based technology enables a great potential
to develop virtual decision support systems to sup-
port the rapid development of mechanical products
to meet global competition. Lee and Kim [18] de-
scribed a model for remote analysis of CAD mod-
els for the exchange of geometric data. Later, they
tried to apply the proposed concept in industrial en-
vironment; the results show its effectiveness. A group
of researchers and developers [19] did put forward a
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Tele-Manufacturing facility project to provide rapid
prototyping services on the internet. Li [20] pro-
posed a web-based system for the integration of
product design and process planning using Cyber-
Cut experiment based on Java-based programming.
Zhang [21] presented an open collaborative design
environment approach that can integrate 3D geom-
etry of a product on the WWW with conventional
CAD packages. With single internet interface, the
semantic and syntactic content of the product mod-
el from different operating systems can be accessed
to demonstrate the open architecture and interoper-
ability.

Significant progress has been achieved in devel-
oping and applying web support systems for process
and production planning and control. Cheng [22]
explored the web-based simulation and production
scheduling for production planning and monitoring
problem. An IPPI (Integrated Production Process-
ing Initiative) project has been initiated, in order
to minimize the production costs, lead times, and
inventories and maximize production and due date
performance. IPPI aims to develop and validate a
prototype process planning system by defining the
product data into the STEP (Standard for the Ex-
change of Product model Data) files which are ca-
pable of generating intermediate product models
when necessary. Researchers [23, 24] developed a
Federated Intelligent Product Environment (FIPER)
system funded by NIST to develop a new prod-
uct design and analysis technology. A web-based
distributed framework has been developed for de-
sign analysis and product lifecycle support with de-
sign tools/ methods such as Java Native Interface
(JNI) and FIPER SDK toolkit. Xiao [25] developed
the Web-DPR system for collaborative design and
manufacturing based on Java Remote Method In-
vocation (RMI) mechanism and event base mecha-
nism to coordinate the functional modules effective-
ly. Mervyn [26] proposed a Web-based fixture design
system in which XML format was designed to trans-
fer the information and knowledge between func-
tional modules in a distributed environment. Ivanov
[27] developed a computer-aided fixture design sys-
tem based on process-oriented approach, that in the
automated mode ensure analysis of the workpiece,
optimization of fixture configurations, and verifica-
tion of the system “fixture – workpiece”. The sys-
tem is made according to the MDI-interface tech-
nology, a physical model of the proposed database
is implemented with database management system
MySQL.

Additionally, the computational approach for
solving highly complicated multidisciplinary prob-

lems has been also successfully applied within the
work [28].

Interoperability

Communication, integration and interoperability,
along with digitalization, among manufacturing re-
sources or units is a fundamental requisite for being
able to reach fully collaboration.
Interoperability can be defined as a measure of

the degree to which diverse systems, organizations,
and/or individuals are able to work together to
achieve a common goal. For computer systems, in-
teroperability is typically defined in terms of syn-
tactic interoperability and semantic interoperabili-
ty. Syntactic interoperability relies on specified da-
ta formats, communication protocols, and the like
to ensure communication and data exchange. The
systems involved can process the exchanged infor-
mation, but there is no guarantee that the inter-
pretation is the same. Semantic interoperability, on
the other hand, exists when two systems have the
ability to automatically interpret exchanged infor-
mation meaningfully and accurately in order to pro-
duce useful results via deference to a common in-
formation exchange reference model. The content of
the information exchange requests are unambiguous-
ly defined: what is sent is the same as what is under-
stood.

Internet of Things

The Internet of Things (IoT), which provides
real-time based information and status of the ma-
chines, services and processes in manufacturing en-
vironment, is widely used as a part of digitalization
and cloud manufacturing. IoT infrastructure senses
the real-time state of service execution to increase
the visibility of task progress [29]. IoT has its appli-
cation in many areas but primarily it plays a vital
role in determining the fluctuations in the orders in
just-in-time manufacturing. The reasons for the fluc-
tuations can be caused by expansion of productivity,
breakdown of machines, new orders, cancelation of
orders, etc. Ge [30] further segregates the function-
ality of the event driven dynamic service selection
by IoT into: changes from marketplace and changes
from service consumers. Another example given is
that if any task is completed early the machine will
go to select on the new task available in the Manu-
facturing Cloud. At the same time if the services are
delayed the machine and service system has to ad-
just accordingly to meet the demand. Here, the IoT
technologies, such as Radio-Frequency Identification
(RFID) and Wireless Sensor Networks (WSNs), can
increase the visibility of the real-time scenario and
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data from the shop floor or manufacturing facility.
Finally a dynamic and efficient service selection, ad-
justments made in the selection due to delay, along
with resource allocation can be carried out by the
use of IoT.

Big Data Management

Big Data, one of the most popular expressions
used nowadays, alludes to examination in view of
expansive information accumulations. Headways in
processing and memory execution, together with sys-
tems administration (not the slightest informal or-
ganizations) have made it conceivable to accumulate
phenomenal measures of information [31, 32]. Cyber
Physical Systems (CPS) and IoT empower to assist
huge measures of information identified with physical
frameworks to be made accessible for examination.
Big Data is pertinent to non-specialized frameworks
and IT frameworks, yet turn out to be much all the
more fascinating frameworks when connected with
regards to CPS because of the ramifications of phys-
icality as far as capacities, specialized dangers and
expenses.

Wang et al. trust that there has been some dis-
array between the terms underlying types of frame-
works. Therefore, proper characterization is the best
valuable cure that we can give to counter this disar-
ray. As realised from the above insights about kind
of frameworks, each one of the terms used depend
unequivocally on networked software-intense frame-
works, while underscoring distinctive parts of the
relating frameworks. IoT predominantly alludes to
innovation and data (from base up) while big da-
ta underlines information examination. CPS rather
underscores co-operations among physical and digi-
tal parts, including people, though SoS (System of
Systems), accentuation associations inside substan-
tial scale developmental frameworks. The terms give
alternate points of view and from the past exchange
plainly there is no general incorporating term today.
CPS however covers a bigger extension contrasted
with IoT, and embedded systems, and will turn out
to be progressively essential with regards to SoS and
big data.

Wu et al. talked about Cloud Based Design and
Manufacturing (CBDM) from a data and network
point of view. CBDM utilizes the IoT (e.g., RFID),
smart sensor, and remote gadgets to collect real-
time design – and manufacturing-related data. The
quintessence of IoT and implanted sensors is to catch
occasions, to speak to physical items in a com-
puterized frame, and lastly to interface machines
with individuals. For example, IoT enables design-
ers to approach information, for example, machine

use, hardware conditions, and the rate of damaged
items from any area. With the big data produced
by the IoT-related gadgets, professionals may apply
big data analytics for determining, proactive sup-
port, and automation. But such consistent associ-
ations cannot be given in web-and agent based out-
line and assembling frameworks in light of their re-
stricted information securing and processing capaci-
ties.

Wu et al. likewise discussed a Programming
model. From a programming model point of view,
MapReduce, a parallel programming model, em-
powers CBDM frameworks to process substantial
datasets with web and operator based manufactur-
ing frameworks, based on: Data Acquisition System,
Smart Phone, Camera, RFID Reader, Barcode Read-
er, Infrastructure-as-a-Service, Smart HMI Sensor,
which should continue to be further explored to be
properly managed. A standout among the most un-
derstood open source executions of the MapReduce
model is Hadoop. Like other parallel programming
models, Hadoop separates computationally broad as-
signments into little parts of work, and each work
unit it is handled on a PC hub in a Hadoop group.
The MapReduce structure is executed through two
centre procedures named Map and Reduce. In par-
ticular, in a Map procedure, an ace hub gets an in-
formation task, isolates it into smaller sub-tasks, and
disperses them to labourer hubs. The specialist hubs
prepare the smaller sub-tasks, and send the appro-
priate response back to the ace hub. In a Reduce
procedure, an ace hub gets the appropriate respons-
es of all the sub-assignments and joins them to create
the consequence of the first errand. Such a parallel
programming model empowers CBDM to deal with
enormous information created in complex manufac-
turing plans.

Cloud-based outline: from a necessities elicita-
tion point of view, a cloud based design (CBD)
framework permits configuration designers to con-
duct statistical research more successfully and effec-
tively through web-based social networking. In par-
ticular, they can utilize business – targeted statistical
surveying stages, for example, Hootsuite, and Sales-
force.com to gather client criticism and reactions on
existing and new components of automatons. For ex-
ample, Hootsuite permits the plan group to gath-
er enormous client input and surveys crosswise over
the greater part of the significant informal communi-
ties, for example, Twitter, Facebook, Google in ad-
dition to and in addition social promoting locales,
for example, Foursquare. So also, online networking
based statistical surveying stages (e.g., social.com,
radian 6, and amigo media) given by Salesforce per-
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mit the plan group to distinguish lead clients for out-
line development by making drawing in Facebook
tabs as opposed to by performing study of expan-
sive client populaces. In the wake of gathering this
information from online networking, outline special-
ists can inspire plan prerequisites and client inclina-
tion utilizing cloud-based huge information investi-
gation apparatuses, for example, Google BigQuery
takes into account preparing these greatly expansive
datasets utilizing the MapReduce system, a parallel
and disseminated programming model. This informa-
tion examination is created by Google BigQuery per-
mit configuration specialists to determine the utili-
tarian necessities of the automaton all the more suc-
cessfully and proficiently.

Cyber Physical Systems

During the previous decade, the rapid devel-
opment of Information and Communication Tech-
nologies (ICT) has helped in the utilization of the
Cyber-physical Systems (CPS) tools such as cut-
ting edge sensors, information procurement frame-
work, wireless communication devices, and appro-
priated processing arrangements [33]. Coordination
with such advancements leads to utilization of ef-
fective and efficient resources in a concerned facil-
ity. CPS is an arrangement of teaming up com-
putational elements which are in escalated associ-
ation with the encompassing physical world and
its on-going procedures, giving and utilizing, data-
accessing and data-processing services available on

the internet. CPS has gotten continually devel-
oping considerations of scientists from the schol-
arly world, industry, and government. In recent
years, a precursor generation of CPS can be found
in different application areas, such as aviation,
automotive, civil framework, chemical processes,
medicinal services, transportation, and manufactur-
ing [34].

Findings

In traditional manufacturing, the machines as-
sociated with jobs are located and constrained in
a single workshop or enterprise. However, for net-
worked based manufacturing jobs and machines are
distributed in different workshops or enterprises lo-
cated globally at larger distances. Thus it can be
inferred that for networked based manufacturing sit-
uation it is similar to one found in flexible manufac-
turing system, where many possible machines, oper-
ations are feasible but possibly not on the same shop
floor.

Moreover, it can be said that in networked manu-
facturing, generation of optimal process plan for each
job in the presence of several dynamic constraints,
such as the present status of machines, tools, and
fixtures, at a given manufacturing place, is posing a
genuine challenge.

The following Table 2 presents a summarised
comparison of main operations underlying tradition-
al manufacturing and collaborative and networked
manufacturing.

Table 2
Comparison of Networked Manufacturing over Traditional Manufacturing with various modes.

Operations Traditional Manufacturing Collaborative
and Networked Manufacturing

Business range Local/ confined to a shop floor Globally distributed

Manufacturing and Management Based on tradicional systems and centralized Collaborative, decentralised and
based on digitalization (IoT) and
big data

Operational time Shift base system with fixed time zone Work around-the-clock without
any interruptions

Organizational Structure Function or product oriented Process-or-project oriented based
on flexible and autonomous re-
sources

Production orientation Make-to-stock Make-to-order with customiza-
tion

Relation between Enterprises Competitive only Competitive but collaborative

Manufacturing Functions Linear Integrated/ networked

Information Integration Less response to change Highly dynamic, agile and inter-
operable
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Conclusion

In this paper, the literature review pertaining to
analyse, synthesise and present a comprehensive sys-
tematic literature review (SLR) on the role of col-
laborative and cloud manufacturing process and big
data in the context of networked manufacturing en-
vironment were discussed and presented. In this re-
search, two books and nearly 51 journal publications
were selected, reviewed and analyzed between the
year 2000 to 2017 to find the future directions and
opportunities for research in collaborative networked
manufacturing environments. The SLR methodology
is a useful tool to identify the gaps in the literature
which leads to further establish the future opportuni-
ties to conduct the research. The developed method-
ology and conducted study can assist both academia
and industry to develop new tools, techniques, and
methodologies. The conducted research study may
help enterprises to more easily realize what and how
they can improve their existing distributed and net-
worked manufacturing environments/ enterprises to
be able to adapt to the exigent requisites of the forth-
coming I4.0 era based on collaborative and cloud
through networked manufacturing systems. Future
research will focus on develop tools which could be
used by manufacturing enterprises to maximization
their benefits in I4.0 era.

This project is funded by Department of Sci-
ence and Technology (DST-SERB), India under the
grant Earlier career research. Moreover, this work
has also been supported by COMPETE: POCI-01-
0145-FEDER-007043 and FCT – Fundação para
a Ciência e Tecnologia within the project scope:
UID/CEC/00319/2013.
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