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terface module, configured to subscribe to information of
cloud computing services and/or resources provided by
a plurality of cloud service providers; a cloud service con-
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the cloud service provider; a cloud service processing
module, configured to process a cloud service consumer
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ing to cloud service consumer request, cloud computing
services and/or resources provided by the cloud service
provider. With the disclosure, the effect of facilitating
cloud service requesters to use cloud services provided
by different cloud service providers is achieved. Further-
more, system resources are saved and the system effi-
ciency is improved.
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Description

Field of the Invention

[0001] The disclosure relates to the field of communi-
cation, and in particular to a cloud service broker, a cloud
computing method and a cloud system.

Background of the Invention

[0002] As a new method for sharing the infrastructure,
cloud computing can connect huge system pools to pro-
vide various IT services.

[0003] Cloud computing can be usually classified as
narrow cloud computing and broad cloud computing. In
the above, the broad cloud computing means the delivery
and usage pattern of services, and it means getting the
needed services through the network according to de-
mand and in an easily extendable way. Such services
can be services related to IT, software and internet, and
also can be any other services.

[0004] At present, when consumers (cloud service re-
questers) use cloud computing, itis necessary to estab-
lish different usage interfaces and platforms for services
provided by different cloud computing providers. For ex-
ample, when a consumer uses the cloud computing pro-
vided by Amazon, itis necessary to establish and use an
interface and a platform for the cloud service provided
by Amazon, and when a user uses the cloud computing
provided by Google, it is necessary to establish and use
an interface and a platform for the cloud service provided
by Google. However, when the consumer needs to use
services provided by different providers, particularly
cloud services provided by a plurality of small-scale cloud
computing providers, as capabilities and interfaces be-
tween cloud services are incompatible, an interface and
a platform for each provider have to be established re-
spectively. On one hand, itis inconvenient for consumers
to use cloud services; on the other hand, the system
resources are wasted and the system efficiency is low.

Summary of the Invention

[0005] The disclosure provides a cloud service broker,
a cloud computing method and a cloud system, to solve
the problems that it is inconvenient for consumers (cloud
service requesters) to use cloud services due to incom-
patibility between different cloud services, and that the
system resources are wasted and the system efficiency
is low when consumers use cloud services.

[0006] According to one aspect of the disclosure, a
cloud service broker is provided, comprising: a cloud
service publishing interface module, configured to sub-
scribe to information of cloud computing services and/or
resources provided by a plurality of cloud service provid-
ers; a cloud service consuming interface module, config-
ured to provide a consuming interface for a cloud service
requester to access the cloud service provider; a cloud
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service processing module, configured to process a
cloud service consumer request of the cloud service re-
quester; and a cloud service adapting module, configured
to adapt or call, according to the cloud service consumer
request, the cloud computing services and/or resources
provided by the cloud service provider.

[0007] Preferably, the cloud service publishing inter-
face module is configured to subscribe to the information
of cloud computing services and/or resources published
and supported by at least one cloud service provider of:
private cloud, community cloud, public cloud and hybrid
cloud; the cloud service consuming interface module is
configured to receive the cloud service consumer request
of at least one cloud service requester of: WEB service,
application and user, return a cloud service consumer
response to the cloud service requester, and provide an
interface for the cloud service requester to access the
cloud computing services and/or resources of the cloud
service provider; the cloud service processing module is
configured to receive the cloud service consumer request
of the cloud service requester through the cloud service
consuming interface module, parse the cloud service re-
quested to consume from the cloud service consumer
request, select the cloud computing services and/or re-
sources provided by the cloud service provider and/or a
function mode, and execute a cloud service operation;
and call the cloud service adapting module to adapt the
cloud computing services and/or resources of the cloud
service provider according to a protocol, send a cloud
service adapting request to the cloud service provider,
and receive a cloud service adapting response returned
by the cloud service provider; and the cloud service
adapting module is configured to protocol adapt or call
the cloud computing services and/or resources provided
by the cloud service provider.

[0008] Preferably, the function modes comprise at
least one service of: proxy service, security service, Qual-
ity of Service (QoS) / Service- level Agreement (SLA)
control service, shielding service, permutation service,
and synthesis service.

[0009] Preferably, the cloud service processing mod-
ule comprises at least one of: a catalogue database mod-
ule, configured to store information of cloud computing
services and/or resources; a SLA/ policy control module,
configured to set SLA management and/or control poli-
cies for various cloud computing services and/or resourc-
es; a security module, configured to provide security as-
surance for the cloud service requester to access the
cloud service; a QoS control module, configured to pro-
vide a QoS control for the cloud service; a monitoring
management module, configured to monitor the running
status of the cloud service; a deployment management
module, configured to combine the service function
modes of the cloud service broker to configure the cloud
service subscribed to by the cloud service broker; a
charging module, configured to charge the cloud service
requester for accessing the cloud service; a service ex-
ecution module, configured to select a cloud service and
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the related service logic and function mode according to
the cloud service consumer request, and execute the
cloud service operation; and a service logic module, con-
figured to store a cloud service logic.

[0010] Preferably, the cloud service adapting module
comprises at least one of: a Infrastructure as a Service
(laas) adapting module, a Data Storage as a Service
(DaaS) adapting module, a Platform as a Service (PaaS)
adapting module, and a Software as a Service (SaaS)
adapting module.

[0011] Preferably, the laaS adapting module compris-
es a common laaS adapting module and/or a dedicated
laaS adapting module; the DaaS adapting module com-
prises a common DaaS adapting module and/or a dedi-
cated DaaS adapting module; the PaaS adapting module
comprises a common PaaS adapting module and/or a
dedicated PaaS adapting module; the SaaS adapting
module comprises a common SaaS adapting module
and/or a dedicated SaaS adapting module.

[0012] Preferably, the common laaS adapting module
is configured to adapt at least one protocol of: Open Vir-
tualization Format (OVF) of the Distributed Management
Task Force (DMTF) and Open Cloud Computing Inter-
face (OCCI) of the Open Grid Forum (OGF) .

[0013] Preferably,the common DaaS adapting module
is configured to adapt a Cloud Data Management Inter-
face (CDMI) of Storage Networking Industry Association
(SNIA) .

[0014] According to another aspect of the disclosure,
a cloud computing method is further provided, compris-
ing: a cloud service broker receiving a cloud service con-
sumer request sent by a cloud service requester; select-
ing cloud computing services and/or resources provided
by a cloud service provider and/or a function mode, and
executing a cloud service operation; adapting or calling
the cloud computing services and/or resources provided
by the cloud service provider; and returning a cloud serv-
ice consumer response to the cloud service requester.
[0015] Preferably, the step that the cloud service bro-
ker adapts or calls the cloud computing services and/or
resources provided by the cloud service provider com-
prises: adapting, according to a protocol, the cloud com-
puting services and/or resources provided by the cloud
service provider to be cloud computing services and/or
resources complying with the protocol used by the cloud
service requester.

[0016] Preferably, the function modes comprise at
least one service of: proxy service, security service, Qual-
ity of Service (QoS) / Service- level Agreement (SLA)
control service, shielding service, permutation service,
and synthesis service.

[0017] Preferably, when the function mode is the per-
mutation service, before the step that the cloud service
broker adapts the cloud computing services and/or re-
sources provided by the cloud service provider, the meth-
od further comprises: the cloud service broker not receiv-
ing a service adapting response from the selected cloud
service provider within a settime; the cloud service broker
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selecting other cloud service provider and sends the
cloud service adapting request to said other cloud service
provider; and the cloud service broker receiving a service
adapting response from said other cloud service provid-
er.

[0018] Preferably, when the function mode is the syn-
thesis service, before the step that the cloud service bro-
ker adapts the cloud computing services and/or resourc-
es provided by the cloud service provider, the method
further comprises: the cloud service broker respectively
converting the cloud service consumer request into cloud
service adapting requests complying with protocols used
by a plurality of cloud service providers that provide the
cloud services, and respectively sending the cloud serv-
ice adapting requests to the plurality of cloud service pro-
viders; and the cloud service broker receiving a plurality
of service adapting responses from the plurality of cloud
service providers.

[0019] Preferably, the synthesis service comprises
static synthesis service and dynamic synthesis service.
[0020] According to still another aspect of the disclo-
sure, a cloud system is further provided, comprising: a
cloud service requester, a cloud service broker and a
cloud service provider, wherein the cloud service re-
quester is configured to send a cloud service consumer
request to the cloud service broker; receive acloud serv-
ice consumer response from the cloud service broker,
and use aninterface provided by the cloud service broker
to access a cloud service of the cloud service provider;
the cloud service broker is configured to subscribe to
cloud service information of a plurality of cloud service
providers; provide a consuming interface for the cloud
service requester to access the cloud service provider;
process a cloud service consumer request of the cloud
service requester; and adapt or call cloud computing
services and/or resources provided by the cloud service
provider; and the cloud service provider is configured to
receive a cloud service adapting request of the cloud
service broker, return a cloud service adapting response
to the cloud service broker, and provide cloud computing
services and/or resources to the cloud service requester;
and publish information of cloud computing services
and/or resources to the cloud service broker.

[0021] Preferably, the cloud service broker comprises:
a cloud service publishing interface module, configured
to subscribe to cloud service information of the plurality
of cloud service providers; a cloud service consuming
interface module, configured to provide the consuming
interface for the cloud service requester to access the
cloud service provider; a cloud service processing mod-
ule, configured to process the cloud service consumer
request of the cloud service requester; and a cloud serv-
ice adapting module, configured to adapt or call, accord-
ing to the cloud service consumer request, the cloud com-
puting services and/or resources provided by the cloud
service provider.

[0022] Preferably, the cloud service publishing inter-
face module is configured to subscribe to information of
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cloud computing services and/or resources published
and supported by at least one cloud service provider of:
private cloud, community cloud, public cloud and hybrid
cloud; the cloud service consuming interface module is
configured toreceive the cloud service consumer request
from at least one cloud service requester of: WEB serv-
ice, application and user, return the cloud service con-
sumer response to the cloud service requester, and pro-
vide an interface for the cloud service requester to ac-
cess the cloud computing services and/or resources of
the cloud service provider; the cloud service processing
module is configured to receive the cloud service con-
sumer request of the cloud service requester through the
cloud service consuming interface module, parse the
cloud service requested to consume from the cloud serv-
ice consumer request, select the cloud computing serv-
ices and/or resources provided by the cloud service pro-
vider and/or afunction mode, and execute a cloud service
operation; and call the cloud service adapting module to
adapt the cloud computing services and/or resources of
the cloud service provider according to a protocol, send
a cloud service adapting request to the cloud service pro-
vider, and receive a cloud service adapting response re-
turned by the cloud service provider; and the cloud serv-
ice adapting module is configured to protocol adapt or
call the cloud computing services and/or resources pro-
vided by the cloud service provider.

[0023] Inthe disclosure, a uniform cloud service broker
is employed. Thus, when a cloud service requester uses
the cloud computing, it is unnecessary to establish a dif-
ferent interface and platform for the cloud computing pro-
vided by each cloud service provider. The difference in
the implementation of bottom layer during the access of
the cloud computing is effectively shielded, and a trans-
parent and uniform cloud computing access platform and
interface are provided for cloud service consumers. The
solution can solve the problems that it is inconvenient for
cloud service requesters to use the cloud computing due
to incompatibility between different cloud computing
services, and that the system resources are wasted and
the system efficiency is low caused by that the system
establishes a plurality of different access interfaces and
platforms when consumers use the cloud computing.
Therefore, the effect of facilitating cloud service request-
ers to use cloud services provided by different cloud serv-
ice providers is achieved. Furthermore, the system re-
sources are saved and the system efficiency is improved.

Brief Description of the Drawings

[0024] Drawings described herein are provided for fur-
ther understanding of the disclosure and form one part
of the application. The exemplary embodiments of the
disclosure and descriptions thereof are used for explain-
ing the disclosure and form no improper limitation on the
disclosure. In the drawings:

Fig. 1illustrates a usage scenario diagram of a cloud
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service broker according to the embodiment of the
disclosure;

Fig. 2 illustrates a system structure diagram of a
cloud service broker according to the embodiment
of the disclosure;

Fig. 3 illustrates a structure diagram of a cloud serv-
ice processing module of the cloud service broker
shown in Fig. 2;

Fig. 4 illustrates a structure diagram of a cloud serv-
ice adapting module of the cloud service broker
shown in Fig. 2;

Fig. 5 illustrates a step flow chart of a cloud comput-
ing method according to the embodiment of the dis-
closure;

Fig. 6 illustrates a conversion/translation working
mode diagram of a cloud service broker according
to the embodiment of the disclosure;

Fig. 7 illustrates a proxy service function diagram of
a cloud service broker according to the embodiment
of the disclosure;

Fig. 8 illustrates a security service function diagram
of a cloud service broker according to the embodi-
ment of the disclosure;

Fig. 9 illustrates a QoS/SLA control service function
diagram of a cloud service broker according to the
embodiment of the disclosure;

Fig. 10 illustrates a shielding service function dia-
gram of a cloud service broker according to the em-
bodiment of the disclosure;

Fig. 11 illustrates a flow chart of a specific service
logic execution embodiment of proxy service, secu-
rity service, QoS/SLA control service and shielding
service of a cloud service broker according to the
embodiment of the disclosure;

Fig. 12 illustrates a permutation service function di-
agram of a cloud service broker according to the
embodiment of the disclosure;

Fig. 13 illustrates a flow chart of a specific service
logic execution embodiment of permutation service
of a cloud service broker according to the embodi-
ment of the disclosure;

Fig. 14 illustrates a synthesis service function dia-
gram of a cloud service broker according to the em-
bodiment of the disclosure;

Fig. 15 illustrates a flow chart of a specific service
logic execution embodiment of synthesis service of
a cloud service broker according to the embodiment
of the disclosure;

Fig. 16 illustrates a flow chart of an abstract service
logic execution embodiment of synthesis service of
a cloud service broker according to the embodiment
of the disclosure; and

Fig. 17 illustrates a structure block diagram of a cloud
system according to the embodiment of the disclo-
sure.
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Detailed Description of the Embodiments

[0025] The disclosure will be described in detail below
with reference to drawings and embodiments. It should
be noted that the embodiments in the application and
features in the embodiments may be combined with each
other if not conflicted.

[0026] With reference to Fig. 1, a usage scenario dia-
gram of a cloud service broker (or called cloud service
gateway) according to the embodiment of the disclosure
is illustrated. The cloud service broker is positioned be-
tween cloud service requesters and cloud service pro-
viders. Cloud service requesters such as WEB service,
application and user (enterprise user and individual con-
sumer) may access cloud services (cloud computing
services and/or resources) of cloud service providers,
such as private cloud, community cloud, public cloud and
hybrid cloud, through the cloud service broker. In the
above, the hybrid cloud is formed of two or more than
two clouds (private cloud, community cloud or public
cloud), and the cloud service broker may integrate data,
application, user ID and security among clouds to imple-
ment the hybrid cloud.

[0027] The cloud service broker provides brokering
services for various cloud service providers. The clouds
provided by the cloud service providers may be private
cloud, community cloud, public cloud and hybrid cloud.
The cloud service broker may provide services, including
but not limited to arbitration service, proxy service, mon-
itoring service, transition service, porting service, control
service, deployment service, shielding service, permuta-
tion service, security service and synthesis service or the
like, between a plurality of cloud service providers (cloud
computing service providers), such as private cloud,
community cloud, public cloud and hybrid cloud, and
cloud service requesters (consumers), such as WEB
service, application and user (enterprise user and indi-
vidual consumer) . The cloud service broker can abstract
the incompatible capabilities and interfaces between dif-
ferent cloud computing services, so as to provide public,
open and standard brokering services for consumers.
This solution can solve the problem of incompatibility be-
tween different cloud platforms/ cloud computing servic-
es, provide optimal one- stop services for consumers,
and fully meet the demands of consumers.

[0028] The cloud service broker may form alliances of
various clouds, combine or integrate cloud services of
various cloud service providers, access domains of a plu-
rality of clouds, and provide cloud computing services
and/or resources meeting SLA for cloud service request-
ers.

[0029] The cloud service broker can be a gateway for
the cloud service requester (enterprise or individual con-
sumer) to access cloud computing services and/or re-
sources. It can be that the cloud service broker itself is
not a cloud computing platform, and also can be that the
cloud service broker is implemented by the cloud com-
puting technology. The cloud service broker provider op-
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erating the cloud service broker can implement virtual
cloud computing provider services through the cloud
service broker.

[0030] With reference to Fig. 2, a system structure di-
agram of a cloud service broker according to the em-
bodiment of the disclosure is illustrated, comprising: a
cloud service publishing interface module 202, a cloud
service consuming interface module 204, a cloud service
processing module 206, and a cloud service adapting
module 208.

[0031] The cloud service publishing interface module
202 (Cloud Service Publish Interface) is configured to
subscribe to information of cloud computing services
and/or resources provided by a plurality of cloud service
providers. Specifically, the cloud service publishing in-
terface module 202 is responsible for providing informa-
tion of cloud computing services and/or resources of var-
ious external cloud service providers for the cloud service
broker. Through the cloud service publishing interface
module 202, the cloud service broker may subscribe to
information of the cloud computing services and/or re-
sources published and supported by the cloud service
providers such as private cloud, community cloud, public
cloud and hybrid cloud. The cloud service providers such
as private cloud, community cloud, public cloud and hy-
brid cloud can publish and notify the cloud service broker
with information of the supported cloud computing serv-
ices and/or resources.

[0032] Preferably, the cloud service subscription/ no-
tification of the cloud service broker can be performed
synchronously with the cloud service consumer request.
In the dynamic synthesis service mode, after the cloud
service broker receives a cloud service consumer re-
quest, according to the abstract service logic, an actual
and specific service is first subscribed to through the
cloud service publishing interface module 202, and then
the abstract service logic is converted into specific serv-
ice logic, and finally the specific service logic is executed.
[0033] In addition, the cloud service subscription/noti-
fication of the cloud service broker can be performed
asynchronously with other operations of the cloud service
broker. Through the cloud service publishing interface
module 202, the cloud service broker can regularly, ac-
cording to demand, subscribe to and receive information
of the cloud computing services and/or resources pub-
lished and supported by the cloud service providers such
as private cloud, community cloud, public cloud and hy-
brid cloud.

[0034] The cloud service consuming interface module
204 (Cloud Service Consumer Interface) is configured to
provide a consuming interface for a cloud service re-
questerto access the cloud service provider. Specifically,
the cloud service consuminginterface module 204 is con-
figured to receive a cloud service consumer request of
the cloud service requester such as WEB service, appli-
cation and user (enterprise user and individual consum-
er), return a cloud service consumer response to the
cloud service requester, and provide an interface for the
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cloud service requester to access the cloud computing
services and/or resources of the cloud service provider.
Through the cloud service consuming interface module
204, the cloud service requester can access the cloud
computing services and/or resources of cloud service
providers such as private cloud, community cloud, public
cloud and hybrid cloud.

[0035] The cloud service processing module 206 is
configured to process a cloud service consumer request
of the cloud service requester. Specifically, the cloud
service processing module 206 is configured to receive
a cloud service consumer request of the cloud service
requester through the cloud service consuming interface
module 204, parse the cloud service requested to con-
sume from the cloud service consumer request, select
the proper cloud computing services and/or resources
and/or related function modes according to the cloud
service information (it may be information of cloud com-
puting services and/or resources obtained through the
subscription through the cloud service publishing inter-
face module 202, and may also be the composite cloud
services synthesized by the cloud service broker) stored
in the catalogue database, execute the cloud service op-
eration, determine the corresponding cloud service pro-
vider, call the cloud service adapting module 208 to pro-
tocol adapt or call the cloud computing services and/or
resources of the cloud service provider, send a cloud
service adapting request to the related cloud service
provider, and receive a cloud service adapting response
returned by the cloud service provider.

[0036] The basic working mode of the cloud service
processing module 206 is conversion/translation mode.
Thatis, the cloud service processing module converts or
translates the cloud service consumer request of the
cloud service requester into a cloud service adapting re-
quest that can be received and operated by the cloud
service provider, and converts or translates the cloud
service adapting response returned by the cloud service
providerinto a cloud service consumer response. On this
basis, the cloud service processing module 206 may pro-
vide at least one of the following service function modes:
proxy service, security service, Q0S/SLA control service,
shielding service, permutation service, synthesis service
and the like.

[0037] Preferably, the cloud service processing mod-
ule 206 can comprise a catalogue database module
2062, a SLA/ policy control module 2064, a security mod-
ule 2066, a QoS control module 2068, a monitoring man-
agement module 20610, a deployment management
module 20612, a charging module 20614, a service ex-
ecution module 20616 and a service logic module 20618,
as shown in Fig. 3. In the above, the service logic module
20618 can further comprise a specific service logic mod-
ule and an abstract service logic module. Through differ-
ent modules, a uniform and transparent cloud service
access interface is provided for the cloud service request-
er to meet different demands.

[0038] The above modules will be described in detail
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below.

[0039] The catalogue database module 2062 is con-
figured to store information of cloud computing services
and/or resources. Specifically, the information of cloud
computing services and/or resources may be information
of cloud computing services and/or resources published
and notified to the cloud service broker by cloud service
providers such as private cloud, community cloud, public
cloud and hybrid cloud through the cloud service pub-
lishing interface module 202, and also may be informa-
tion of cloud computing services and/or resources of the
composite cloud services synthesized by the cloud serv-
ice broker. The catalogue database module 2062 can
store information of cloud computing services and/or re-
sources according to the type of services, such as laaS
information, DaaS information, PaaS information, SaaS
or the like. The catalogue database module 2062 also
can store information of cloud computing services and/or
resources according to the type of cloud service provid-
ers, such as Amazon, Microsoft Windows Azure, Google,
IBM, SalesForce or the like. The catalogue database
module 2062 also can store information of cloud com-
puting services and/or resources according to the type
of both cloud service providers and services thereof, such
as laaS (Amazon Elastic Compute Cloud, Amazon Elas-
tic MapReduce), DaaS (Amazon Simple Storage Serv-
ice, Amazon Elastic Block Storage), PaaS (Google Big-
Table, Google AppEngine), and SaaS (Microsoft Online
Service).

[0040] The SLA/policy control module 2064 is config-
ured to set SLA management and/or control policies for
various cloud computing services and/or resources, in-
cluding service-levels, control parameters and parame-
ter values, according to various contexts (bottom layer
network, service capabilities, user demands, policies,
preferences or the like).

[0041] The security module 2066 is configured to pro-
vide security services for various cloud computing serv-
ices and/or resources, to implement the security service
function of the cloud service broker and guarantee the
security mechanisms between the cloud service provider
and the cloud service requester. Specifically, the cloud
service broker needs to guarantee the confidentiality, in-
tegrity and availability of the cloud computing services
and/or resources, and needs to provide mechanisms,
such as certification, authentication, authorization,
Transport Layer Security (TLS), Internet Protocol Secu-
rity (IPSec), application layer security, certificates, digital
signatures, firewalls, and intrusion detection.

[0042] The QoS control module 2068 is configured to
provide QoS control and Quality of Experience (QoE)
control for various cloud computing services and/or re-
sources, and process different cloud services according
to different quality demands, which specifically includes:
QoS and QoE parameter presetting, service assurances,
QoS and QoE monitoring, evaluation and optimization.
[0043] The monitoring management module 20610 is
configured to sample the running condition of various
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cloud computing services and/or resources, alarm vari-
ous sampling information, and control the system, so as
to implement the monitoring/control service of the cloud
service broker.

[0044] The deployment management module 20612is
configured to configure various cloud computing services
and/or resources subscribed to successfully by the cloud
service broker in combination with various service func-
tion modes provided by the cloud service broker, so as
to implement the deployment service of the cloud service
broker.

[0045] The charging module 20614 is configured to ex-
ecute the charging function for various cloud computing
services and/or resources, including charging for basic
cloud computing services and/or resources and charging
for synthesis cloud computing services and/or resources.
[0046] The service execution module 20616 is config-
ured to select proper cloud computing services and/or
resources and/or related service logic and function
modes according to the cloud service requested to con-
sume in the cloud service consumer request, and exe-
cute the cloud service operation. In a case of specific
service logic, including service function modes (security,
proxy, QoS/SLA control, shielding, permutation, synthe-
sis or the like), flows, control information and methods,
the specific service logic is executed. That is, the related
cloud service resource information in the catalogue da-
tabase, specific functions of other modules in the cloud
service processing module and the related service oper-
ations are called according to the service function modes,
flows, control information and methods, and adapting or
calling (including API functions, parameters, transport
protocol or the like) is executed through request of the
cloud service adapting module to the specific service. In
a case of abstract service logic, that is, instead of a spe-
cific service the service is the abstract of a specific serv-
ice, the cloud service broker first subscribes to an actual
and specific service through the cloud service publishing
interface module 202, then converts the abstract service
logic into specific service logic, and finally executes the
specific service logic.

[0047] The service logic module 20618 is configured
to store a cloud service logic including specific service
logic, abstract service logic and the service function
modes thereof (security, proxy, Qos/SLA control, shield-
ing, permutation, synthesis or the like), service execution
flows, control information and methods. An abstract serv-
ice means that instead of a specific service, the service
is the abstract of a specific service.

[0048] The cloud service adapting module 208 is con-
figured to adapt or call cloud services provided by the
cloud service provider according to the cloud service con-
sumer request. Specifically, the cloud service adapting
module 208 is configured to protocol adapt or call cloud
computing services and/or resources of the cloud service
provider, including API functions, parameters, transport
protocols or the like.

[0049] Preferably, as shown in Fig. 4, the cloud service
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adapting module 208 can comprise an laaS adapting
module 2082, a DaaS adapting module 2084, a PaaS
adapting module 2086, and a cloud computing SaaS
adapting module 2088. The laaS adapting module 2082
comprises a common laaS adapting module and other
dedicated laaS adapting modules (such as AMAZON
laaS adapting module, Microsoft Azure laaS adapting
module, VMware vSphere laaS adapting module or the
like) . The DaaS adapting module 2084 comprises a com-
mon DaaS adapting module and other dedicated DaaS
adapting modules (such as AMAZON DaaS adapting
module, Microsoft Azure DaaS adapting module, Nirva-
nix DaaS adapting module or the like) . The PaaS adapt-
ing module 2086 comprises a common PaaS adapting
module and other dedicated PaaS adapting modules
(such as AMAZON PaaS adapting module, Microsoft Az-
ure PaaS adapting module, Google DaaS adapting mod-
ule or the like) . The SaaS adapting module 2088 com-
prises a common SaaS adapting module and other ded-
icated SaaS adapting modules (such as SalesForce
SaaS adapting module, Microsoft Azure SaaS adapting
module, Google SaaS adapting module or the like) .
[0050] Preferably, the common laaS adapting module
supports one or more of the following protocol adapta-
tions: OVF of the DMTF, OCCI of the OGF or the like, so
as to improve the compatibility.

[0051] Preferably, the dedicated laaS adapting mod-
ules, such as AMAZON laaS adapting module, can com-
prise its special information, such as specific adaptation
information contents of Amazon Elastic Compute Cloud,
Amazon Elastic MapReduce, Elastic Load Balancing,
Amazon Virtual Private Cloud or the like.

[0052] Preferably,the common DaaS adaptingmodule
supports one or more of the following protocol adapta-
tions: CDMI of the SNIA or the like, so as to improve the
compatibility.

[0053] Preferably, the dedicated DaaS adapting mod-
ules, such as AMAZON Daa$S adapting module, can com-
prise its special information, such as specific adaptation
information contents of Amazon Simple Storage Service,
Amazon Elastic Block Storage or the like.

[0054] Preferably, the dedicated PaaS adapting mod-
ules, suchas AMAZON PaaS adapting module, can com-
prise its special information, such as specific adaptation
information contents of Amazon SimpleDB, Amazon Re-
lational Database Service, Amazon Simple Queue Serv-
ice or the like.

[0055] With reference to Fig. 5, a step flow chart of a
cloud computing method according to the embodiment
of the disclosure is illustrated, comprising the following
steps.

[0056] S502: A cloud service broker receives a cloud
service consumer request sent by a cloud service re-
quester.

[0057] S504: The cloud service broker selects cloud
computing services and/or resources provided by a cloud
service provider and/or a function mode, and executes
the cloud service operation.
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[0058] In the above, the function modes can comprise
at least one of the following services: proxy service, se-
curity service, QoS/SLA control service, shielding serv-
ice, permutation service, and synthesis service.

[0059] S506: The cloud service broker adapts or calls
the cloud computing services and/or resources provided
by the cloud service provider.

[0060] In this step, the cloud service broker sends a
cloud service adapting request to the related cloud serv-
ice provider and receives a cloud service adapting re-
sponse returned by the cloud service provider.

[0061] S508: The cloud service broker returns a cloud
service consumer response to the cloud service request-
er.

[0062] In the related technologies, due to the incom-
patibility between different cloud computing services, it
is necessary to establish interfaces and platforms for dif-
ferent cloud services when a consumer (cloud service
requester) uses cloud services. As a result, the usages
is inconvenient, the system resources are wasted, and
the system efficiency is low. In this embodiment, through
the establishment of a uniform cloud service broker, a
cloud service requester uses different cloud services re-
gardless of the difference between the cloud services.
That is, the difference in the implementation of bottom
layer of cloud services is shielded, and a uniform access
interface and platform are provided for cloud service re-
questers. Therefore, it is convenient for cloud service re-
questers to use cloud services, the system resources are
saved and the system efficiency is improved.

[0063] The main function of the cloud service broker
is to provide brokering services between cloud service
requesters and cloud service providers, and to control
the corresponding interaction sequences. The basic
working mode of the cloud service broker is conversion/
translation mode. That is, the cloud service broker con-
verts or translates the cloud service consumer request
of the cloud service requester into a cloud service adapt-
ing request that can be received and operated by the
cloud service provider, and converts or translates the
cloud service adapting response returned by the cloud
service providerinto a cloud service consumer response.
On this basis, the cloud service broker may provide at
least one of the following service function modes: proxy
service, security service, QoS/SLA control service,
shielding service, permutation service, and synthesis
service.

[0064] With reference to Fig. 6, a conversion/transla-
tion working mode diagram of a cloud service broker ac-
cording to the embodiment of the disclosure is illustrated.
[0065] Inthe embodiment, the basic working mode of
the cloud service broker is to provide conversion or trans-
lation between a plurality of cloud service providers
(cloud computing service providers), such as private
cloud, community cloud, public cloud and hybrid cloud,
and cloud service requesters (consumers) such as WEB
service, application and user (enterprise user and indi-
vidual consumer). That is, the cloud service consumer
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request of the cloud service requester is converted or
translated into a cloud service adapting request that can
be received and operated by the cloud service provider,
and the cloud service adapting response returned by the
cloud service provider is converted or translated into a
cloud service consumer response.

[0066] Specifically, the following steps are included:

S602: A cloud service requester sends a cloud serv-
ice consumer request to a cloud service broker;
S604: The cloud service broker selects proper cloud
computing services and resources and function
modes according to the cloud service consumer re-
quest, executes the cloud service operation, con-
verts the cloud service consumer requestintoacloud
service adapting request complying with the protocol
used by the selected cloud service provider, and then
sends the cloud service adapting requestto the cloud
service provider;

S606: After receiving the cloud service adapting re-
quest, the cloud service provider determines that it
can provide the requested cloud service, and sends
a cloud service adapting response to the cloud serv-
ice broker; and

S608: After receiving the cloud service adapting re-
sponse from the cloud service provider, the cloud
service broker converts the cloud service adapting
response into a cloud service consumer response,
and sends the cloud service consumer response to
the cloud service requester.

[0067] WithreferencetoFig.7,aproxy service function
diagram of a cloud service broker according to the em-
bodiment of the disclosure is illustrated.

[0068] Inthe embodiment,the cloud service brokercan
provide proxy service or arbitration service between a
plurality of cloud service providers (cloud computing
service providers), such as private cloud, community
cloud, public cloud and hybrid cloud, and cloud service
requesters (consumers) such as WEB service, applica-
tion and user (enterprise user and individual consumer).
The cloud service broker serves as the proxy server be-
tween cloud service providers and cloud service request-
ers.
[0069] Specifically, the following steps are included:
S702: A cloud service requester sends a cloud serv-
ice consumer request to a cloud service broker;
S704: The cloud service broker selects proper cloud
computing services and resources and function
modes according to the cloud service consumer re-
quest, sets the function mode as the proxy service
function mode, executes the proxy service function
operation of the related cloud service, converts the
cloud service consumer request into a cloud service
adapting request complying with the protocol used
by the selected cloud service provider, and then
sends the cloud service adapting requestto the cloud
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service provider;

S706: After receiving the cloud service adapting re-
quest, the cloud service provider determines that it
can provide the requested cloud service, and sends
a cloud service adapting response to the cloud serv-
ice broker; and

S708: After receiving the cloud service adapting re-
sponse from the cloud service provider, the cloud
service broker converts the cloud service adapting
response into a cloud service consumer response,
and sends the cloud service consumer response to
the cloud service requester.

[0070] Duringthe whole service, the cloud service bro-
ker serves as the proxy server between cloud service
providers and cloud service requesters.

[0071] The execution flow of the specific service logic
of the proxy service function in this embodiment can be
the flow chart illustrated in Fig. 11.

[0072] Withreference to Fig. 8, a security service func-
tion diagram of a cloud service broker according to the
embodiment of the disclosure is illustrated.

[0073] In the embodiment, the cloud service broker
may provide security service between a plurality of cloud
service providers (cloud computing service providers),
such as private cloud, community cloud, public cloud and
hybrid cloud, and cloud service requesters (consumers)
such as WEB service, application and user (enterprise
user and individual consumer), so as to guarantee the
security mechanisms between cloud service providers
and cloud service requesters. Specifically, the cloud
service broker needs to guarantee the confidentiality, in-
tegrity and availability of the cloud services, and needs
to provide mechanisms, such as certification, authenti-
cation, authorization, TLS, IPSec, application layer se-
curity, certificates, digital signatures, firewalls, and intru-
sion detection.

[0074] S802: A cloud service requester sends a cloud
service consumer request to a cloud service broker.
[0075] S804: The cloud service broker selects proper
cloud computing services and resources and function
modes according to the cloud service consumer request,
sets the function mode as the security service function
mode, executes the security service function operation
of the related cloud service through security module
2066, converts the cloud service consumer request into
a cloud service adapting request complying with the pro-
tocol used by the selected cloud service provider, and
then sends the cloud service adapting request to the
cloud service provider.

[0076] During this process, the cloud service broker
can perform security control for the cloud service con-
sumer request of the cloud service requester, such as
security certification.

[0077] S806: Afterreceiving the cloud service adapting
request, the cloud service provider determines that it
can provide the requested cloud service, and sends a
cloud service adapting response to the cloud service bro-
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ker.

[0078] S808: Afterreceiving the cloud service adapting
response from the cloud service provider, the cloud serv-
ice broker converts the cloud service adapting response
into a cloud service consumer response, and sends the
cloud service consumer response to the cloud service
requester.

[0079] During the whole service, when the cloud serv-
ice requester uses the cloud service provided by the
cloud service provider, security control is performed by
the cloud service broker.

[0080] The execution flow of the specific service logic
of the security service function in this embodiment can
be the flow chart illustrated in Fig. 11.

[0081] With reference to Fig. 9, a QoS/SLA control
service function diagram of a cloud service broker ac-
cording to the embodiment of the disclosure is illustrated.
[0082] Inthe embodiment,the cloud service brokercan
provide QoS/SLA control service between a plurality of
cloud service providers (cloud computing service provid-
ers), such as private cloud, community cloud, public
cloud and hybrid cloud, and cloud service requesters
(consumers) such as WEB service, application and user
(enterprise user and individual consumer), so as to guar-
antee the quality of the cloud services or to implement
cloud services in different levels according to the SLA.
According to the QoS/SLA demands of the cloud service
requester, the cloud service broker selects the cloud
services and/or resources of the most proper cloud serv-
ice provider according to factors such as policy, user pref-
erence, equipment environment and network status.
[0083] Specifically, the following steps are included.
[0084] S902: A cloud service requester sends a cloud
service consumer request to a cloud service broker.
[0085] S904: The cloud service broker selects proper
cloud computing services and resources and function
modes according to the cloud service consumer request,
sets the function mode as the QoS/SLA control service
function mode, executes the QoS/SLA control service
function operation of the related cloud service through
the SLA/policy control module 2064 and the QoS control
module 2068, converts the cloud service consumer re-
quest into a cloud service adapting request complying
with the protocol used by the selected cloud service pro-
vider, and then sends the cloud service adapting request
to the cloud service provider.

[0086] In this step, according to the demands of the
cloud service requester, the cloud service broker selects
the cloud services of the most proper cloud service pro-
vider according to the preset QoS/SLA control informa-
tion including factors such as policy, user preference,
equipment environment and network status. For exam-
ple, the cloud service broker can provide a command
function or WEB service command interface to access
the SLA/policy control module 2064 and the QoS control
module 2068 to set the QoS/SLA control information.
Similarly, other service processing modules in the cloud
service broker also can employ similar processing.
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[0087] S906: Afterreceiving the cloud service adapting
request, the cloud service provider determines that it can
provide the requested cloud service, and sends a cloud
service adapting response to the cloud service broker.
[0088] S908: Afterreceiving the cloud service adapting
response from the cloud service provider, the cloud serv-
ice broker converts the cloud service adapting response
into a cloud service consumer response, and sends the
cloud service consumer response to the cloud service
requester.

[0089] The execution flow of the specific service logic
of the QoS/SLA control service function in this embodi-
ment can be the flow chart illustrated in Fig. 11.

[0090] With reference to Fig. 10, a shielding service
function diagram of a cloud service broker according to
the embodiment of the disclosure is illustrated.

[0091] Inthe embodiment, the cloud service broker can
provide shielding service between a plurality of cloud
service providers (cloud computing service providers),
such as private cloud, community cloud, public cloud and
hybrid cloud, and cloud service requesters (consumers)
such as WEB service, application and user (enterprise
user and individual consumer). The cloud service broker
can provide cloud service/cloud resource contents in dif-
ferent levels and different types for cloud service request-
ers according to the shielding rules, can shield illegal
requests of cloud service requesters, can filter some
cloud service/cloud resource contents, and also can pro-
vide specific cloud service/cloud resource contents for
some cloud service requesters at specifictime, or the like.
[0092] S1002: A cloud service requester sends a cloud
service consumer request to a cloud service broker.
[0093] S1004: The cloud service broker selects proper
cloud computing services and resources and function
modes according to the cloud service consumer request,
sets the function mode as the shielding service function
mode, executes the shielding service function operation
of the related cloud service according to the shielding
rules, converts the cloud service consumer request into
a cloud service adapting request complying with the pro-
tocol used by the selected cloud service provider, and
then sends the cloud service adapting request to the
cloud service provider.

[0094] Inthis step, the cloud service broker can provide
cloud service/cloud resource contents in different levels
and differenttypes for cloud service requesters according
to the shielding rules, can shield illegal requests of cloud
service requesters, can filter some cloud service/cloud
resource contents, and also can provide specific cloud
service/cloud resource contents for some cloud service
requesters at specific time, or the like.

[0095] S1006: After receiving the cloud service adapt-
ing request, the cloud service provider determines that
it can provide the requested cloud service, and sends a
cloud service adapting response to the cloud service bro-
ker.

[0096] S1008: After receiving the cloud service adapt-
ing response from the cloud service provider, the cloud
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service broker converts the cloud service adapting re-
sponse into a cloud service consumer response, and
sends the cloud service consumer response to the cloud
service requester.

[0097] The execution flow of the specific service logic
of the shielding service function in this embodiment can
be the flow chart illustrated in Fig. 11.

[0098] With reference to Fig. 12, a permutation service
function diagram of a cloud service broker according to
the embodiment of the disclosure is illustrated.

[0099] Inthe embodiment,the cloud service brokercan
provide permutation service between a plurality of cloud
service providers (cloud computing service providers),
such as private cloud, community cloud, public cloud and
hybrid cloud, and cloud service requesters (consumers)
such as WEB service, application and user (enterprise
user and individual consumer). When some cloud service
providers do not return a response to the cloud service
broker or the response is timeout, the cloud service bro-
ker can select substitute cloud service providers to con-
tinue to provide services for cloud service requesters.
[0100] S1202: Acloud service requester sends a cloud
service consumer request to a cloud service broker.
[0101] S1204: The cloud service broker selects proper
cloud computing services and resources and function
modes according to the cloud service consumer request,
sets the function mode as the permutation service func-
tion mode, and first selects cloud service provider 1, con-
verts the cloud service consumer request into a cloud
service adapting request complying with the protocol
used by cloud service provider 1, and then sends the
cloud service adapting request to cloud service provider
1.

[0102] S1206: The cloud service broker does not re-
ceive a cloud service adapting response from cloud serv-
ice provider 1 or the response of cloud service provider
1 is timeout.

[0103] S1208: As the current function mode is the per-
mutation service function mode, the cloud service broker
continues to select cloud service provider 2 for the cloud
service requester, converts the cloud service consumer
request into a cloud service adapting request complying
with the protocol used by cloud service provider 2, and
then sends the cloud service adapting request to cloud
service provider 2.

[0104] S1210: After receiving the cloud service adapt-
ing request, cloud service provider 2 determines that it
can provide the requested cloud service, and sends a
cloud service adapting response to the cloud service bro-
ker.

[0105] S1212: After receiving the cloud service adapt-
ing response of cloud service provider 2, the cloud serv-
ice broker converts the cloud service adapting response
into a cloud service consumer response, and sends the
cloud service consumer response to the cloud service
requester.

[0106] The execution flow of the specific service logic
of the permutation service function in this embodiment
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can be the flow chart illustrated in Fig. 13.

[0107] With reference to Fig. 14, a synthesis service
function diagram of a cloud service broker according to
the embodiment of the disclosure is illustrated.

[0108] Inthe embodiment, the cloud service broker can
provide synthesis service between a plurality of cloud
service providers (cloud computing service providers),
such as private cloud, community cloud, public cloud and
hybrid cloud, and cloud service requesters (consumers)
such as WEB service, application and user (enterprise
user and individual consumer). The cloud service broker
can provide a plurality of composite cloud services and/or
resource for cloud service requesters. The synthesis
service comprises static synthesis services and dynamic
synthesis services. The static synthesis services are ex-
ecuted by specific service logic according to specific
service combinations, resource data, flows, control infor-
mation and methods. The dynamic synthesis services
are executed by abstract service logic. The cloud service
broker first subscribes to an actual and specific service
through the cloud service publishing interface module,
then converts the abstract service logic into specific serv-
ice logic, and finally executes the specific service logic.
[0109] S1402: A cloud service requester sends a cloud
service consumer request to a cloud service broker.
[0110] S1404: The cloud service broker selects proper
cloud computing services and resources and function
modes according to the cloud service consumer request,
sets the function mode as the synthesis service function
mode, executes the synthesis service function operation
of the related cloud service, selects a plurality of cloud
service providers, such as cloud service provider 1 and
cloud service provider 2, for the cloud service requester,
converts the cloud service consumer requestinto a cloud
service adapting request complying with the protocols
used by cloud service provider 1 and cloud service pro-
vider 2 respectively, and first sends the cloud service
adapting request to cloud service provider 1 (it can also
send the cloud service adapting request to cloud service
provider 2 first).

[0111] S1406: The cloud service broker receives a
cloud service adapting response returned by cloud serv-
ice provider 1.

[0112] S1408: The cloud service broker sends a cloud
service consumer request to cloud service provider 2.
[0113] S1410: The cloud service broker receives a
cloud service adapting response returned by cloud serv-
ice provider 2.

[0114] It should be noted that the sequence of S1404
and S1408 is determined by the service logic.

[0115] S1412: After receiving the cloud service adapt-
ing responses from cloud service provider 1 and cloud
service provider 2, the cloud service broker converts the
cloud service adapting responses into cloud service con-
sumer responses, and sends the cloud service consumer
responses to the cloud service requester.

[0116] With reference to Fig. 15, a flow chart of a spe-
cific service logic execution embodiment of synthesis
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service function of a cloud service broker according to
the embodiment of the disclosure is illustrated, compris-
ing the following steps.

[0117] S1502: Acloud service requester sends a cloud
service consumer request to a cloud service broker.
[0118] S1504: The cloud service broker sends cloud
service adapting request 1 to cloud service provider 1.
[0119] S1506: The cloud service provider 1 returns
cloud service adapting response 1 to the cloud service
broker.

[0120] S1508: The cloud service broker sends cloud
service adapting request 2 to cloud service provider 2.
[0121] S1510: The cloud service provider 2 returns
cloud service adapting response 2 to the cloud service
broker.

[0122] S1512: The cloud service brokerreturns a cloud
service consumer response to the cloud service request-
er.

[0123] With reference to Fig. 16, a flow chart of an ab-
stract service logic execution embodiment of synthesis
service of a cloud service broker according to the em-
bodiment of the disclosure is illustrated, comprising the
following steps.

[0124] S1602: A cloud service requester sends a cloud
service consumer request to a cloud service broker.
[0125] S1604: Composite service 1 in the synthesis
service is an abstract service, and the cloud service bro-
ker sends a cloud service subscription request to cloud
service provider 1.

[0126] S1606: Cloud service provider 1 notifies the
cloud service broker with its cloud services and/or re-
sources.

[0127] S1608: The cloud service broker sends cloud
service adapting request 1 to cloud service provider 1.
[0128] S1610: Cloud service provider 1 returns cloud
service adapting response 1 to the cloud service broker.
[0129] S1612: Composite service 2 in the synthesis
service is a specific service, and the cloud service broker
sends cloud service adapting request 2 to cloud service
provider 2.

[0130] S1614: Cloud service provider 2 returns cloud
service adapting response 2 to the cloud service broker.
[0131] S1616: The cloud service brokerreturns a cloud
service consumer response to the cloud service request-
er.

[0132] Further, in combination with one or more of the
above service functions, the cloud service broker provid-
er operating the cloud service broker may implement vir-
tual cloud service provider service through the cloud
service broker. For instance, the cloud service broker
can provide cloud backup service, cloud yellow page
service, cloud synthesis service or the like.

[0133] With reference to Fig. 17, a structure block di-
agram of a cloud system according to the embodiment
ofthedisclosure isillustrated, comprising: acloud service
requester 1702, a cloud service broker 1704 and a cloud
service provider 1706.

[0134] Inthe above, the cloud service requester 1702
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is configured to send a cloud service consumer request
to the cloud service broker 1704, receive a cloud service
consumer response from the cloud service broker 1704,
and use the interface provided by the cloud service broker
1704 to access the cloud service of the cloud service
provider 1706.

[0135] In the above, the cloud service broker 1704 is
configured to subscribe to cloud service information of a
plurality of cloud service providers 1706, provide a con-
suming interface for the cloud service requester 1702 to
access the cloud service provider 1706, process a cloud
service consumer request of the cloud service requester
1702, and adapt or call cloud computing services and/or
resources provided by the cloud service provider 1706.
[0136] In the above, the cloud service provider 1706
is configured to receive a cloud service adapting request
of the cloud service broker 1704, return a cloud service
adapting response to the cloud service broker 1704, and
provide cloud computing services and/or resources to
the cloud service requester 1702, and publish information
of cloud computing services and/or resources to the
cloud service broker 1704.

[0137] Preferably, the cloud service broker 1704 com-
prises: a cloud service publishing interface module
17042, a cloud service consuming interface module
17044, a cloud service processing module 17046 and a
cloud service adapting module 17048.

[0138] Inthe above, the cloud service publishing inter-
face module 17042 is configured to subscribe to cloud
service information of a plurality of cloud service provid-
ers 1706; the cloud service consuming interface module
17044 is configured to provide a consuming interface for
a cloud service requester 1702 to access the cloud serv-
ice provider 1706; the cloud service processing module
17046 is configured to process a cloud service consumer
request of the cloud service requester 1702; and the
cloud service adapting module 17048 is configured to
adapt or call, according to the cloud service consumer
request, the cloud computing services and/or resources
provided by the cloud service provider 1706.

[0139] Preferably, the cloud service publishing inter-
face module 17042 is configured to subscribe to infor-
mation of cloud computing services and/or resources
published and supported by at least one of the following
cloud service providers: private cloud, community cloud,
public cloud and hybrid cloud; the cloud service consum-
ing interface module 17044 is configured to receive a
cloud service consumer request from at least one of the
following cloud service requesters: WEB service, appli-
cation and user, return a cloud service consumer re-
sponse to the cloud service requester1702, and provide
an interface for the cloud service requester 1702 to ac-
cess the cloud computing services and/or resources of
the cloud service provider 1706; the cloud service
processing module 17046 is configured to receive a cloud
service consumer request of the cloud service requester
1702 through the cloud service consuming interface
module 17044, parse the cloud service requested to con-
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sume from the cloud service consumer request, select
the cloud computing services and/or resources provided
by the cloud service provider 1706 and/or a function
mode, and execute the cloud service operation; and call
the cloud service adapting module 17048 to protocol
adapt or call the cloud computing services and/or re-
sources of the cloud service provider 1706, send a cloud
service adapting request to the cloud service provider
1706, and receive a cloud service adapting response re-
turned by the cloud service provider 1706; and the cloud
service adapting module 17048 is configured to protocol
adapt or call the cloud computing services and/or re-
sources provided by the cloud service provider 1702.
[0140] Of course, person skilled in the art should un-
derstand that the above modules or steps of the disclo-
sure could be achieved through general calculating de-
vices. They can be concentrated in a single calculating
device or distributed in a network formed by multiple cal-
culating devices. Optionally, they can be achieved by pro-
gram codes that can be executed by calculating devices.
Thus, they can be stored in storage devices to be exe-
cuted by calculating devices. Under certain situation, the
shown or described steps can be executed according to
an order different from the above order, or they can be
achieved by respectively making them into many inte-
grated circuit modules or by making multiple modules or
steps among them into a single integrated circuit module.
In this way, the disclosure is not limited to combinations
of any specific hardware and software.

[0141] Above contents are only preferred embodi-
ments ofthe disclosure and should not be used for limiting
the disclosure. For person skilled in the art, the disclosure
may have various alternations and changes. Any modi-
fications, equivalent replacements and improvements
within the spirit and principle of the disclosure should be
within the protection scope of the disclosure.

Claims

1. A cloud service broker, characterized by compris-
ing:

a cloud service publishing interface module,
configured to subscribe to information of cloud
computing services and/or resources provided
by a plurality of cloud service providers;

a cloud service consuming interface module,
configured to provide a consuming interface for
a cloud service requester to access the cloud
service provider;

a cloud service processing module, configured
to process a cloud service consumer request of
the cloud service requester; and

a cloud service adapting module, configured to
adapt or call, according to the cloud service con-
sumer request, the cloud computing services
and/or resources provided by the cloud service
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provider.

The cloud service broker according to claim 1, char-
acterized in that the cloud service publishing inter-
face module is configured to subscribe to the infor-
mation of cloud computing services and/or resourc-
es published and supported by at least one cloud
service provider of: private cloud, community cloud,
public cloud and hybrid cloud;

the cloud service consuming interface module is con-
figured to receive the cloud service consumer re-
quest of at least one cloud service requester of:

WEB service, application and user, return a
cloud service consumer response to the cloud
service requester, and provide an interface for
the cloud service requester to access the cloud
computing services and/or resources of the
cloud service provider;

the cloud service processing module is configured
to receive the cloud service consumer request of the
cloud service requester through the cloud service
consuming interface module, parse the cloud service
requested to consume from the cloud service con-
sumer request, select the cloud computing services
and/or resources provided by the cloud service pro-
vider and/or a function mode, and execute a cloud
service operation; and call the cloud service adapting
module to adapt the cloud computing services and/or
resources of the cloud service provider according to
a protocol, send a cloud service adapting request to
the cloud service provider, and receive a cloud serv-
ice adapting response returned by the cloud service
provider; and

the cloud service adapting module is configured to
protocol adapt or call the cloud computing services
and/or resources provided by the cloud service pro-
vider.

The cloud service broker according to claim 2, char-
acterized in that the function mode comprise at
least one service of: proxy service, security service,
Quality of Service (QoS) / Service- level Agreement
(SLA) control service, shielding service, permutation
service, and synthesis service.

The cloud service broker according to claim 1, char-
acterized in that the cloud service processing mod-
ule comprises at least one of:

a catalogue database module, configured to
store information of cloud computing services
and/or resources;

a SLA/policy control module, configured to set
SLA managementand/or control policies for var-
ious cloud computing services and/or resourc-
es;
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a security module, configured to provide security
assurance for the cloud service requester to ac-
cess the cloud service;

a QoS control module, configured to provide a
QoS control for the cloud service;

a monitoring management module, configured
to monitor running status of the cloud service;
a deployment management module, configured
to combine the service function modes of the
cloud service broker to configure the cloud serv-
ice subscribed to by the cloud service broker;
a charging module, configured to charge the
cloud service requester for accessing the cloud
service;

a service execution module, configured to select
acloud service and the related service logic and
function mode according to the cloud service
consumer request, and execute the cloud serv-
ice operation; and

a service logic module, configured to store a
cloud service logic.

The cloud service broker according to claim 1, char-
acterized in that the cloud service adapting module
comprises at least one of: a Infrastructure as a Serv-
ice (laaS) adapting module, a Data Storage as a
Service (DaaS) adapting module, a Platform as a
Service (PaaS) adapting module, and a Software as
a Service (SaaS) adapting module.

The cloud service broker according to claim 5, char-
acterized in that the laaS adapting module com-
prises a common laaS adapting module and/or a
dedicated laaS adapting module; the DaaS adapting
module comprises a common DaaS adapting mod-
ule and/or a dedicated DaaS adapting module; the
PaaS adapting module comprises a common PaaS
adapting module and/or a dedicated PaaS adapting
module; the SaaS adapting module comprises a
common SaaS adapting module and/or a dedicated
SaaS adapting module.

The cloud service broker according to claim 6, char-
acterized in that the common laaS adapting module
is configured to adapt at least one protocol of:

Open Virtualization Format (OVF) of the Distrib-
uted Management Task Force (DMTF) and
Open Cloud Computing Interface (OCCI) of the
Open Grid Forum (OGF).

The cloud service broker according to claim 6, char-
acterized in that the common DaaS adapting mod-
uleis configured to adapta Cloud Data Management
Interface (CDMI) of Storage Networking Industry As-
sociation (SNIA).

A cloud computing method, characterized by com-
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1.

12.

13.

25
prising:

a cloud service broker receiving a cloud service
consumer request sent by a cloud service re-
quester;

selecting cloud computing services and/or re-
sources provided by a cloud service provider
and/or a function mode, and executing a cloud
service operation;

adapting or calling the cloud computing services
and/or resources provided by the cloud service
provider; and

returning a cloud service consumer response to
the cloud service requester.

The cloud computing method according to claim 9,
characterized in that the step that the cloud service
broker adapts or calls the cloud computing services
and/or resources provided by the cloud service pro-
vider comprises:

adapting, according to a protocol, the cloud com-
puting services and/or resources provided by
the cloud service provider to be cloud computing
services and/or resources complying with the
protocol used by the cloud service requester.

The cloud computing method according to claim 9,
characterized in that the function modes comprise
at least one service of: proxy service, security serv-
ice, Quality of Service (QoS) / Service- level Agree-
ment (SLA) control service, shielding service, per-
mutation service, and synthesis service.

The cloud computing method according to claim 11,
characterized in that when the function mode is the
permutation service, before the step that the cloud
service broker adapts the cloud computing services
and/or resources provided by the cloud service pro-
vider, the method further comprises:

the cloud service broker not receiving a service
adapting response from the selected cloud serv-
ice provider within a set time;

the cloud service broker selecting other cloud
service provider and sending the cloud service
adapting request to said other cloud service pro-
vider; and

the cloud service broker receiving a service
adapting response from said other cloud service
provider.

The cloud computing method according to claim 11,
characterized in that when the function mode is the
synthesis service, before the step that the cloud serv-
ice broker adapts the cloud computing services
and/or resources provided by the cloud service pro-
vider, the method further comprises:
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16.
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the cloud service broker respectively converting
the cloud service consumer request into cloud
service adapting requests complying with pro-
tocols used by a plurality of cloud service pro-
viders that provide the cloud services, and re-
spectively sending the cloud service adapting
requests to the plurality of cloud service provid-
ers; and

the cloud service broker receiving a plurality of
service adapting responses from the plurality of
cloud service providers.

The cloud computing method according to claim 13,
characterized in that the synthesis service com-
prises static synthesis service and dynamic synthe-
sis service.

A cloud system, comprising: a cloud service request-
er, a cloud service broker and a cloud service pro-
vider, characterized in that

the cloud service requester is configured to send a
cloud service consumer request to the cloud service
broker; receive a cloud service consumer response
from the cloud service broker, and use an interface
provided by the cloud service broker to access a
cloud service of the cloud service provider;

the cloud service broker is configured to subscribe
to cloud service information of a plurality of cloud
service providers; provide a consuming interface for
the cloud service requester to access the cloud serv-
ice provider; process a cloud service consumer re-
quest of the cloud service requester; and adapt or
call cloud computing services and/or resources pro-
vided by the cloud service provider; and

the cloud service provider is configured to receive a
cloud service adapting request of the cloud service
broker, return a cloud service adapting response to
the cloud service broker, and provide cloud comput-
ing services and/or resources to the cloud service
requester; and publish information of cloud comput-
ing services and/or resources to the cloud service
broker.

The cloud system according to claim 15, character-
ized in that the cloud service broker comprises:

a cloud service publishing interface module,
configured to subscribe to cloud service infor-
mation of the plurality of cloud service providers;
a cloud service consuming interface module,
configured to provide the consuming interface
for the cloud service requester to access the
cloud service provider;

a cloud service processing module, configured
to process the cloud service consumer request
of the cloud service requester; and

a cloud service adapting module, configured to
adapt or call, according to the cloud service con-
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sumer request, the cloud computing services
and/or resources provided by the cloud service
provider.

17. The cloud system according to claim 16, character- 5
ized in that
the cloud service publishing interface module is con-
figured to subscribe to information of cloud comput-
ing services and/or resources published and sup-
ported by at least one cloud service provider of: pri- 10
vate cloud, community cloud, public cloud and hybrid
cloud;
the cloud service consuming interface module is con-
figured to receive the cloud service consumer re-
quest from at least one cloud service requester of: 75

WEB service, application and user, return the
cloud service consumer response to the cloud
service requester, and provide an interface for

the cloud service requester to access the cloud 20
computing services and/or resources of the
cloud service provider;

the cloud service processing module is configured

to receive the cloud service consumer request of the 25
cloud service requester through the cloud service
consuming interface module, parse the cloud service
requested to consume from the cloud service con-
sumer request, select the cloud computing services
and/or resources provided by the cloud service pro- 30
vider and/or a function mode, and execute a cloud
service operation; and call the cloud service adapting
module to adapt the cloud computing services and/or
resources of the cloud service provider according to

a protocol, send a cloud service adapting requestto 35
the cloud service provider, and receive a cloud serv-

ice adapting response returned by the cloud service
provider; and

the cloud service adapting module is configured to
protocol adapt or call the cloud computing services 40
and/or resources provided by the cloud service pro-
vider.
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