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Abstract: Cloud computing provides a new research perspective for the collaborative 

and personalized knowledge service. Supply chain knowledge services in cloud 

computing environment are an emerging research field of application prospect. This 

paper constructs cloud computing knowledge service architecture, which can provide 

theoretical basis, technical support and reference examples for the construction of 

knowledge service system in supply chain enterprise, and has important significance 

for promoting the development of knowledge management in supply chain enterprise 

to cooperation mode and service mode. 
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1. Introduction 

Cloud computing is shared pools of configurable computer system resources and 

higher-level services that can be rapidly provisioned with minimal management effort, 

often over the Internet. Cloud computing relies on sharing of resources to achieve 

coherence and economies of scale, similar to a public utility. Third-party clouds enable 

organizations to focus on their core businesses instead of expending resources on 

computer infrastructure and maintenance [1]. Advocates note that cloud computing 

allows companies to avoid or minimize up-front IT infrastructure costs. Proponents also 

claim that cloud computing allows enterprises to get their applications up and running 

faster, with improved manageability and less maintenance, and that it enables IT teams 

to more rapidly adjust resources to meet fluctuating and unpredictable 

demand[1][2][3]. Cloud providers typically use a "pay-as-you-go" model, which can 

lead to unexpected operating expenses if administrators are not familiarized with 

cloud-pricing models [4]. Low-cost computers and storage devices as well as the 

widespread adoption of hardware virtualization, service-oriented architecture, and 
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autonomic and utility computing has led to growth in cloud computing [5][6][7]. 

 

2. Development of cloud computing 

While the term "cloud computing" was popularized with Amazon.com releasing its 

Elastic Compute Cloud product in 2006, references to the phrase "cloud computing" 

appeared as early as 1996, with the first known mention in a Compaq internal 

document [8]. The cloud symbol was used to represent networks of computing 

equipment in the original ARPANET by as early as 1977, and the CSNET by 1981— both 

predecessors to the Internet itself. The word cloud was used as a metaphor for the 

Internet and a standardized cloud-like shape was used to denote a network on 

telephony schematics. With this simplification, the implication is that the specifics of 

how the end points of a network are connected are not relevant for the purposes of 

understanding the diagram. The term cloud was used to refer to platforms for 

distributed computing as early as 1993, when Apple spin-off General Magic and AT&T 

used it in describing their (paired) Telescript and PersonaLink technologies. In Wired's 

April 1994 feature "Bill and Andy's Excellent Adventure II", Andy Hertzfeld commented 

on Telescript, General Magic's distributed programming language: 

"The beauty of Telescript ... is that now, instead of just having a device to program, we 

now have the entire Cloud out there, where a single program can go and travel to many 

different sources of information and create sort of a virtual service. No one had 

conceived that before. The example Jim White [the designer of Telescript, X.400 and 

ASN.1] uses now is a date-arranging service where a software agent goes to the flower 

store and orders flowers and then goes to the ticket shop and gets the tickets for the 

show, and everything is communicated to both parties." 

Research shows that the rapid growth will still be the main thematic of Chinese cloud 

computing application market in next few years, the direct motivation of growth comes 

from the national industrial revitalizing project pulling, the demand of constantly 

derivative of customer and the increasing popularity of cloud computing applications. 

Gartner Cearley once said, if there exists an IT technology list in the world, cloud 

computing will be on the top [9][10]. 

 

3. Knowledge service architecture framework of supply chain under cloud 

computing environment 

According to the characteristics of cloud computing, such as dynamic and multi 

granularity service, the framework of supply chain knowledge service is constructed, as 

shown in Figure 1. Cloud computing knowledge service structure consists of knowledge 

resources, knowledge organization management layer, agent layer, knowledge service 

layer, portal layer and services application layer. From bottom up, the knowledge 
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resource acquisition, knowledge resource representation, Agent negotiation, 

knowledge service, application interface, user management and other functions are 

realized. 

1) Services application layer 

Service application layer provides different granularity of knowledge services, including 

collaborative procurement, collaborative design, simulation technology, collaborative 

manufacturing and collaborative logistics, etc... Collaborative purchasing service 

provides the integrated services for buyers, suppliers, logistics providers. Collaborative 

design service provides computer aided design software services. Through the 

dynamic construction of virtual simulation environment, experiment simulation service 

provides experimental analysis software services, testing equipment testing services, 

professional simulation software services, simulation model services, etc. Collaborative 

logistics service provides professional logistics management and logistics software 

services. 

2）Portal layer 

Portal layer provides landing portal for service provider, service demand side and 

system operator. There are two kinds of interaction modes between service demand 

side and service provider, which is, the contract mode determined by the negotiation 

mechanism, and the contract mode automatically determined by the system operator. 

3）Knowledge service layer 

Knowledge service layer provides services such as system management, task 

management, resource management, resource sharing, external interface, service 

operation, service matching, security management, service charge, security 

management, etc. 

4）Proxy layer 

The layer includes system management Agent, task management Agent, knowledge 

resource management Agent, knowledge resource discovery Agent, service matching 

Agent, service operating Agent, security management Agent and external interface 

Agent. 

5）Knowledge organization management layer 

Knowledge resources of supply chain knowledge service system in cloud computing 

environment. First, the local ontology of each enterprise is established. Knowledge 

resources in supply chain enterprises are information, knowledge, models, and data. 

Among them, the main knowledge resources are the relational database. The 

knowledge resources should be expressed in the form of local ontology, and focus on 

the relational data source, establish the mapping rules of relational database schema to 

local ontology, and design an automatic extraction algorithm for extracting semantic 

information and low time complexity. Then, the local ontology is expressed as the 
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global ontology. To create a global ontology term and establish the mapping 

relationship between local ontology terms and global ontology terms. Because the local 

ontology is not only heterogeneous in grammar, but also semantically heterogeneous, 

it needs to consider the similarity of concepts in ontology. Finally build cloud knowledge 

resource pool. On the basis of the global ontology of the supply chain, the distributed 

index is established, and then the knowledge of the index is added to the ontology 

information, and the semantic annotation of knowledge is realized. According to the 

requirements of manufacturing tasks in the supply chain, the knowledge model of the 

ontology knowledge base is selected and integrated, and the appropriate domain 

knowledge base is constructed. 
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Figure 1 Framework of knowledge service system for supply chain under cloud 

computing environment 
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6）Knowledge resource layer 

This layer includes all kinds of resources, such as manufacturing equipment, computing 

equipment, manufacturing materials, logistics transportation, etc.. The technology of 

RFID tag (RFID), two-dimensional code label, sensor, position acquisition unit, and so 

on, the resources are perception, recognition, collection, classification, virtualization, 

forming structured data, semi-structured data, unstructured data and other knowledge 

resources. 

 

4. Conclusion 

Based on the introduction of the development of cloud computing technology, this 

paper presents a framework of knowledge service structure of supply chain in cloud 

computing environment. The application of cloud computing technology to supply 

chain knowledge services can provide a new way for the application of cloud computing 

technology in the supply chain knowledge management, and it will deepen the cross 

and penetration of knowledge management, cloud computing technology and service 

theory. 
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