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Abstract: Cloud manufacturing is another manufacturing paradigm created from existing enterprise information 

technologies and advanced manufacturing models under the help of Internet of things, advanced computing 

technologies, virtualization, cloud computing and service oriented technologies. Cloud manufacturing is developing as 

another manufacturing paradigm just as a coordinated technology that is promising in changing the present 

manufacturing industry towards innovative manufacturing, service oriented and highly collaborative later on. So as 

to all the more likely comprehend cloud manufacturing, it gives a critical audit of important concepts and ideas in the 

cloud computing just as advanced manufacturing innovations which add to the development of cloud manufacturing. 

Key qualities of the cloud manufacturing are likewise exhibited so as to explain the concept of cloud manufacturing. 

Moreover, a structure of four-process is proposed to depict typical situation in the cloud computing, planning to give 

a hypothetical reference to practical applications. At long last, an application instance of the private cloud 

manufacturing framework for a combination is introduced. 

 

Keywords: Cloud Computing, Cloud Manufacturing, Internet of Things, Manufacturing Resources and Virtual 

Manufacturing. 

 

 

INTRODUCTION 

 

Cloud manufacturing is smart networked 

assembling model that grasps cloud computing, 

targeting satisfying developing needs for higher 

item individualisation, knowledge extensive 

innovation, more extensive worldwide 

collaboration, expanded market-reaction readiness. 

In cloud manufacturing, clients can helpfully 

acquire on-demand assets supporting the whole life 

cycle of an item by network access for shared pool 

where disseminated manufacturing assets are 

virtualised and comes unified the executives in an 

optimized and configurable way. From a technical 

point of view, the cloud manufacturing is assembly 

of service computing, cloud computing, artificial 

intelligence (AI), manufacturing informatisation 

technologies and IOT i.e. internet of things. All the 

more critically, some key ideas in cloud computing, 

such as servitisation  and virtualization have been 

broadened and enriched with new implications, 

making them progressively reasonable for 

manufacturing necessities[1].  

Cloud manufacturing considers changing 

manufacturing industry from the production 

oriented assembling to the service oriented 

manufacturing, adding to moulding cyber society 

for the future manufacturing of cyber physical. 

Despite the fact that the idea of the cloud 

manufacturing is moderately new, it has gotten an 

ever increasing number of considerations. 

Presently, in excess of 50 accomplices are directing 

development and research because of this 

programme. Dependent on the audits, it has been 

discovered that most present written works are 

centred on talk about hypothetical structure, for 

example, architectures and concepts. In spite of the 

fact that there are distinctive definitions of the 
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cloud producing, key qualities are not surely 

known. It should be refined so as to obviously 

diagram what cloud manufacturing truly implies, in 

order to guarantee this new research zone isn't only 

a promotion. Besides, there still need inquire about 

advances on the cloud manufacturing, which would 

give theoretical references to framework 

execution[2]. All the more critically, from a 

practical point of view, more applications of cloud 

manufacturing are required to exhibit the idea and 

push the new domain forward. To handle these 

problems, this paper exhibits a review of the cloud 

manufacturing, involving its key characteristics, 

relationships between cloud manufacturing, cloud 

computing, applications and other pertinent 

manufacturing innovations. 

 

CLOUD MANUFACTURING AND CLOUD 

COMPUTING 

 

Cloud Computing Contributing for Cloud 

Manufacturing: 

 

Cloud computing alludes to a huge scale 

disseminated computing worldview which is driven 

by the economies of scale, wherein a pool of 

virtualised, dynamically scalable, storage, services, 

abstracted, managed computing power and 

platforms are conveyed on demand to outside 

clients over the Internet. The cloud computing is 

viewed as another business worldview depicting 

supplement, delivery model and consumption for 

IT assets through utility computing in view of the 

Internet. Deployment models of the cloud 

computing involve: private cloud, hybrid cloud, 

public cloud and community cloud[3]. Public cloud 

is typically worked by an outsider service provider 

which provides services to the overall population, 

whereas private cloud alludes to cloud foundation, 

application and platform that serve just a solitary 

association. 

Advanced Manufacturing Technologies and 

Concepts Contributing for Cloud Manufacturing: 

Cloud manufacturing isn't just inspired by cloud 

computing, yet in addition driven by the 

development of a few manufacturing technologies 

and concepts proposed previously, i.e., service 

oriented manufacturing, virtual enterprise(VE), 

networked manufacturing and virtual 

manufacturing[4]. Distributed manufacturing or 

networked manufacturing was advanced with the 

blasting of the Internet innovation, focusing on 

integration and interconnection of disseminated 

manufacturing sources on the Internet. Virtual 

manufacturing empowers a client to communicate 

with the virtual manufacturing atmosphere, 

frequently three dimensional, for simultaneously 

simulating the functions and activities in genuine 

manufacturing, by incorporating the innovations of 

simulation and modelling, augmented reality and 

virtual reality. 

 

CHARACTERISTICS OF THE CLOUD 

MANUFACTURING: 

 

IOT of Ubiquitous Sensing and Manufacturing 

Resources: 

 

One of the basic highlights of the cloud 

manufacturing is ubiquitous sensing and smart 

connectivity of conveyed manufacturing resources. 

Fig. 1 represents the structure of an internet of 

things of the manufacturing resources. As 

developing nearness of IOT supporting 

advancements, for example, RFID i.e. "Radio 

Frequency Identification" and sensor network, this 

gets conceivable to create the smart systems of the 

interconnected manufacturing resources 

particularly hard assets. 
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Figure 1: IoT System of Manufacturing 

Resources 

 

Flexible Manufacturing System and Virtual 

Manufacturing Society on Demand: 

 

Fig. 2 depicts the idea of the virtual manufacturing 

group in the cloud manufacturing. Mappings 

assume a critical job during the manufacturing 

resource virtualization process. Commonly, there 

are three sorts of genuine to-virtual mappings: one-

to-many, many-to-one and one-to-one. The 

virtualised assets form the virtual resource pool that 

establishes a framework for asset sharing[5]. 

 
Figure 2: Virtual Manufacturing Society 

 

Service Oriented Manufacturing: 

 

Cloud manufacturing gives another business model 

that supports changing manufacturing industry 

from the generation oriented manufacturing to the 

service oriented assembling. As appeared in Fig. 3, 

the cloud manufacturing services incorporate 

assembly as the service, integration as the service, 

production as the service, test as the service, 

management as the service, design as the service, 

and so on[6]. 
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Figure 3: Capability Services for Whole Life 

Cycle of Product 

 

Efficient Collaboration and Integration: 

 

From a technical viewpoint, implementation of 

dynamic joint effort relies upon viable 

incorporation of the cloud manufacturing services. 

Cloud service or cloud manufacturing service is the 

function gotten from an assembling ability which 

can fulfil an objective in a movement of an item life 

cycle[7]. 

Knowledge Intensive Manufacturing: 

Cloud manufacturing underscores the significance 

of knowledge which supports innovative 

manufacturing and knowledge reuse, since 

advancement has gotten the most basic factors in 

the enterprise rivalry. As appeared in Fig. 4, AI 

technologies and knowledge are pervasive in 

practically all viewpoints in the cloud 

manufacturing, mostly offering support for the two 

life cycles, cloud asset life cycle and product life 

cycle. 

 
Figure 4: Knowledge Intensive Manufacturing 

 

Cloud Manufacturing Paradigm 

 

User Model: 

 

The fundamental sorts of clients in the cloud 

manufacturing just as the essential connections 

between the cloud manufacturing platform and 

users comprises of three significant actors: cloud 

customer, cloud operator and cloud provider[8]. 

Four Process Structure: 

 

Process 1: Demand Publishing and Supply: 

 

Cloud providers epitomize its capabilities and 

manufacturing resources into the virtual ones, also 

publish them as assets in a platform of cloud 

manufacturing. Cloud customers likewise publish 

its customized necessities. 

 

Process 2: Virtual System Establishing and 

Intelligent Matching: 

 

Driven by the client's interest, a cloud stage will 

look through fitting services just as composite 

service arrangements addressing the requirement. 

The looking through procedure thinks about 

multidimensional influencing factors, for example, 

virtual resource, advantage, job description, rating, 

quality of services metrics, and so on, and perform 

semantic pursuit by employing knowledge. At that 

point the client may haggle with alluring providers 

and agree[9]. 

Process 3: Efficient Collaboration and Service 

Execution: 

When the client begins the virtual manufacturing 

framework, assets will be running. Two kinds of 

the assets modes can happen while execution: On 

Cloud and Off Cloud service. The On Cloud asset 

is totally heavily influenced by the platform cloud 

manufacturing. These services for the most part 

include computing resources, for example, VM and 

CAx software. The Off Cloud service implies that 

some assembling assignments ought to be worked 

by people outside of cloud stage, for example, tasks 

on the material logistics and machine tools. These 

roles cannot be completed without the 

administrators' handwork on the machines outside 

of the cloud. 

 

Process 4: Consumption based Billing and 

Comprehensive Rating: 

 



 ISSN (Online) 2394-2320 

 

International Journal of Engineering Research in Computer Science and Engineering  

(IJERCSE)  

Vol 4, Issue 12, December 2017 

 

 

 

375 
  

 

Toward the finish of Process 3, customer will get 

the aftereffects of the cloud services, either 

physical delivery of items or online digital results. 

From that point onward, providers, operators and 

cloud customers will make a far reaching 

assessment of its performance. It is a mix of 

objective and subjective rating, and the last is 

normally determined automatically by employing 

objective data gathered from three process 

referenced above and these are recorded in the 

cloud platform. In the meantime, bill will be 

created by cloud platform automatically as 

indicated by predefined billing methodology 

specified in service agreement[10]. 

 

Application of Private Cloud Manufacturing 

Framework: 

 

It represents a case of computerized hard resource 

association, servitisation and virtualisation. The 

CNC hubs are associated by a principle control PC 

which is associated with a nearby double NIC 

server (network interface card) server. One is 

general NIC, and other is the reflective memory 

NIC assisting the real time local frameworks (Fig. 

5). So as to diminish costs, materials in the 

production logistics are set apart with standardized 

identifications rather than RFID as following 

bearer. The CNC hubs just as generation 

coordination are overseen by a MES framework 

before development of cloud. Henceforth, the 

elements of MES framework assume a significant 

go-between job in virtualising hard assets to cloud, 

in light of the fact that MES interfaces could be 

embodied into the web administrations running on 

Internet[11]. 

 
Figure 5: An Example of Hard Resource 

Connection, Virtualisation and Servitisation 

CONCLUSION 

 

Cloud manufacturing is developing as another 

manufacturing worldview just as a coordinated 

innovation that can change manufacturing industry 

towards the service oriented, exceptionally 

innovative and collaborative manufacturing. This 

paper talks about the connections between clouds 

computing, advanced manufacturing models, cloud 

manufacturing and technologies, particularly the 

important ideas and concepts adding to the 

advancement of the cloud manufacturing. Besides, 

this paper propose the four-process framework of 

the cloud manufacturing which prompts a situation 

depicting what cloud assembling may resemble, 

and what clients can accomplish just as what the 

cloud stage can bring to clients. This four-process 

framework gives the theoretical reference to cloud 

manufacturing implementation, application and 

system design.  

At last, this paper introduces an application model, 

private cloud manufacturing framework for a 

combination. Accordingly, the proposed key 

qualities, application cases and paradigm can give 

another viewpoint to cloud manufacturing in the 

early stages, adding to the headway of this latest 

research domain. 
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