INTERNATIONAL TELECOMMUNICATION UNION STUDY GROUP 2

TELECOMMUNICATION
STANDARDIZATION SECTOR TD 0215 Rev.3
STUDY PERIOD 2013-2016 English only

Original: English

Question(s): 7/2 Geneva, 17-26 September 2013
TD
Source: Editors
Title: Requirements and analysis for management interface of virtualized resources in
cloud computing (V0.2)
Summary

This document specifies the requirements and analysis for the management interface between the
cloud operational support system and the virtualized resource management agentr;-as-wel-as-the
i e i i i . The functional
requirements for the management interface are specified, which include configuration management,

fault management, and performance management-and-resouree-scheduling peliey-management. In

the analysis part, the detailed information model supporting the above functions across the

management interface is provided.

Keywords

Cloud computing, virtualized resource, Network Management Interfaces

Introduction
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way of the use of the resources. Compared with the traditional IT environment, besides the physical
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resources in order to gain a better interoperability and help the large scale deployment and service

provision of cloud computing.
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1 Scope

This draft Recommendationdeeument specifies the requirements and analysis for the management
interface between the cloud operational support system_(COSS) and the V1rtuahzed resource

managermanagement (VRM) agentan
and-the-virtualized resources. This decument-draft Recommendation follows the interface
specification methodology described in [ITU-T M.3020].

In this draft Recommendationdeecument, the virtualized reseurce-managementVRM agent stands for
the management and control aspects of abstraction and control functions within resource and
network layer of the cloud computing reference architecture (CCRA) [ITU-T Y.CCRA]. The COSS
represents an integrated management system across a global management domain which

implements operational related management capabilities required in order to manage and control the

cloud services offered to customers.

(wzi1]In this draft Recommendation, tThe functional requirements for the management interface are

specified, which include configuration management, fault management, and performance
management-and-strategy-management. In the analysis part, the detailed information model
supporting the above functions across the management interface is provided.

This draft Recommendation only focuses on the computing and storage related virtualized resources

ofin cloud computing environment, such as resource pool, template, virtual machine, virtual
machine image, volume, and network interface. Networking related virtualized resources such as
virtualized network, virtualized link, virtualized node, and virtualized port can be derived from the
corresponding Information Object Classes (MIOCs) defined in [ITU-T M.3160], which is out of the
scope of this draft Recommendation.
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2 References

The following ITU-T Recommendations and other references contain provisions, which, through
reference in this text, constitute provisions of this Recommendation. At the time of publication, the
editions indicated were valid. All Recommendations and other references are subject to revision,;
users of this Recommendation are therefore encouraged to investigate the possibility of applying the
most recent edition of the Recommendations and other references listed below. A list of the
currently valid ITU-T Recommendations is regularly published.

The reference to a document within this Recommendation does not give it, as a stand-alone

document, the status of a Recommendation.

[ITU-T M.3020] Recommendation ITU-T M.3020 (2011), Management Interface Specification
Methodology

[ITU-T M.3160] Recommendation ITU-T M.3160 (2008), Generic, protocol-neutral
management information model

[ITU-T M.3700] Recommendation ITU-T M.3700(2010), Common management services —
Object management —Protocol neutral requirements and analysis

[ITU-T M.3703] Recommendation ITU-T M.3703 (2010), Common management services —
Alarm management — Protocol neutral requirements and analysis

[ITU-T M.3704] Recommendation ITU-T M.3704 (2010), Common management services —
Performance management — Protocol neutral requirements and analysis

[ITU-T Y.CCRA] Draft Recommendation ITU-T Y.CCRA(20123), Cloud Computing Reference
Architecture

[ITU-T Y.CCDEF] Draft Recommendation ITU-T Y.CCDEF(2013),

3 Definitions

3.1 Terms defined elsewhere:

Weeem%ﬂda&eﬂ—ases—ae—term&deﬂ&ed—e}seﬂﬁéwmcloud service provider [ITU-T
Y.ccedef]

3.1.2 cloud service [ITU-T Y.ccdef]

3.1.3 component [ITU-T Y.ccral
3.1.4 Information Object Class (I0C) [ITU-T M.3020]

Editor’s note : check [ITU-T Y.ccra], or [ITU-T Y.ccdef] to add more terms used in this document

3.2 Terms defined in this Recommendation

ﬂﬂs—Reee;m%néaﬂeifkhasmeﬂeWLdeﬁﬂmeﬂs—W irtualized resource management agent\[wzm (VRM

Agent
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4 Abbreviations and acronyms

This Recommendation uses the following abbreviations and acronyms:
CCRA Cloud computing Reference Architecture

€0SS  Eleud-Operational Support System

SP_ Cloud Service Provid

B

IOC  Information Object Class

IRP  Integration Reference Point

RPL  Resource Pool

RSP  Resource Scheduling Policy

VM  Virtual Machine

VR  Virtualized Resources

VRM Virtualized Resources ManagerManagement

5 Conventions

This Recommendation uses the conventions defined in [ITU-T M.3020] for requirements capture
and analysis.

6 General overview

In Recommendation [ITU-T draftrecommendation-Y.CCRA], the cloud computing reference
architecture is specified, which includes five layers: User Layer, Access Layer, Service Layer,

Resource & Network Layer, and Cross-Layer Functions. Fhe-User Laver supports interaction

-,,---,. ot =- and-theunderlyine clouda - ure-functions .v- wadThe User Layer

components inclu

between peer service providerstwasi- The Resources and Network Layer de

Resource Abstraction & Control components and Physical Resources components. The Resource
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Abstraction & Control component is used by cloud service providers to provide access to the

physical computing resources through software abstraction, and it also enables control functionality,

enabling monitoring and management capabilities implemented in the Operational Support Systems
component. FheResourees-and Netweo aver-is-wh he physical resourcesreside—Anditis-alse

N a a a¥a¥a a¥a a a a
waw O O C) v vV 5 o A4 Cl VAwAw =V vie Cl O O v, y Cl O

Cross-layer functions involve development sappertfunction composnents, integration_ components,

security components, operational support systems components and business support systems
components.

This deeument-draft Rrecommendation dwels-deals withes the interface between operational
support systems componentsmanagement-funetion of the Cross-layer function and the wirtualized
resources-management VRM agent within the Resources and Network layer. The lecation-ofthe
interface specified in this draft Recommendation within the eleud reference-architeetureCCRA of
[ITU-T Y.CCRA] is illustrated as I1 in Figure 1-asH-.
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User Layer «— — - — — =
I
I
A 4
Access Layer
€« — —Pp
Operational
Service Layer «— — —p{ Support
Systems
A
|
Other functions VRM Agent I
Resources Abstraction & Control
Cross Layer
Physical Resources L e
Resource & Network Layer

<“—> Management Interface defined in this Recommendation

<« — » COSS related Interface not defined in this Recommendation
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Virtualized Virtualized | Virtualized Cross Layer
Resource Cluster || Resource Cluster Resource Cluster
Physical Resources
Resource & Network Layer

<€“—> Management Interface defined in this document

<« — » COSS related Interface undefined in this document

Figure 1 — management interface of eleud-computingvirtualized resources of cloud
computing within the-Cloud-eomputing reference-architeetureCCRA

Where, the Cloud Operational-SuppertSystemscloud OSS components {EOSS)-encompass the set
of operational related management capabilities required in order to manage and control the cloud
services offered to customers. As the focus of this draft Recommendation is the management

interface for virtualized resources, the wirtualized-resource—manasementVRM agent (VRMA) is
defined as an extension of Resource Abstraction & Control component within Resource and
aNetwork 1Layer of CCRA [ITU-T Y.CCRA] to stand for the management and control aspects of
Resource aAbstraction and eControl functions. VRM agentA carries out the functionalities such as
exercise control over, identify, collect data from and provide data to virtualized resources. The

virtualized resourcemanasementVRM agent esuld-may be implemented as management software
used to manage a group of virtualized resources—elusters based on the same or different
virtualizationed technologies or just implemented as part of a hypervisor.

Through the management interface Wath-interactionwith VRM agentA-throuch amanasement

mterface, cloud€ OSS eouldcan implementachieve athe centralized moniterineand
administratienmanagement of the-ece-existinevirtualized resources in a multi-vendor
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environment.to-keep-the-cloud service operatinenormally

7. Requirements

7.1 Business-level requirements

7.1.1 Requirements

This Recommendation focuses on the interface between the cloud operational support system and
the virtualized resource manager or the interface between the cloud operational support system and

the virtualized resources. Through the interface, COSS\[wzls] can provision and query the information
of virtualized resources. And the WRM\[wzn] or VR can report the configuration changes, state

changes, performance data, and fault event information of the virtualized resources to COSS.

The management requirements can be grouped into one of the following categories:

— Configuration management, involves the functions to exercise control over, identify, collect
data from and provide data to computing and storage related virtualized resources such as

resource pool, template, virtual machine, virtual machine image, network interface,
resource scheduling policy —(-such as load balance, energy saving and so on)>—, and file
transfer, such as acquire available files, download available files, file download indication,

notify file transfer ready and notify file preparation error, etc. ‘[WYS]
— Fault management, involves reporting, filtering and synchronization of alarm .

— Performance management, involves the performance measurement management, query
performance history data, performance threshold management, etc.—

7.1.1.1  Configuration management

Configuration management involves the functions to exercise control over, identify, collect data
from and provide data to computing and storage related virtualized resources such as resource pool,
template, virtual machine, virtual machine image, physical network interface, and virtual network
interface. Such configuration management functions at the management interface consist of basic
object management functions and some other specific management functions.

Editor’s notes: add the sentence such as “in order to achieve the configuration management
objectives, resource scheduling policy management and file transfer management functions are also
needed”.

The requirements for basic object management, including retrieve object information, create object,
delete object, modify object attribute, generate attribute value change notification, generate state
change notification, generate object create notification, generate object delete notification. This
Recommendation reuses the requirements for basic object management specified in [ITU-T Rec.
M.3700] and specifies the requirements beyond the basic object management functions,

Strictly speaking, the physical network interface is not a virtualized resource. However, it is highly
related to the virtualized resources such as Virtual machine, and the management of virtual machine
always requires corresponding management of physical network interface. Thus the physical
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network interface is treated as an external resource, and it could be managed by other managers out
of the scope of this Recommendation.-

7.1.1.1.1 Resource Pool Management

REQ-CC-FUN-01 The COSS should be able to create a resource pool through the
management interface. The requirement REQ-OM-FUN-07 from [ITU-T
Rec. M.3700] is reused here.

REQ-CC-FUN-02 The COSS should be able to modify some attribute values of resource
pool through the management interface. The requirement REQ-OM-FUN-
09 from [ITU-T Rec. M.3700] is reused here.

REQ-CC-FUN-03 The COSS should be able to delete a resource pool through the
management interface. The requirement REQ-OM-FUN-08 from [ITU-T
Rec. M.3700] is reused here.

REQ-CC-FUN-04 The COSS should be able to get the information of a specific resource
pool through the management interface. The requirement REQ-OM-FUN-
03 from [ITU-T Rec. M.3700] is reused here.

REQ-CC-FUN-05 The COSS should be able to get the information of the managed resources
within a specified resource pool through the management interface. The
requirement REQ-OM-FUN-04 from [ITU-T Rec. M.3700] is reused here

7.1.1.1.2 Template management

REQ-CC-FUN-06 The COSS should be able to create a template through the management
interface. The requirement REQ-OM-FUN-07 from [ITU-T Rec.
M.3700] is reused here.

REQ-CC-FUN-07 The COSS should be able to modify some attribute values of template
through the management interface. The requirement REQ-OM-FUN-09
from [ITU-T Rec. M.3700] is reused here.

REQ-CC-FUN-08 The COSS should be able to query the information of template through
the management interface. The requirement REQ-OM-FUN-03 from
[ITU-T Rec. M.3700] is reused here.

REQ-CC-FUN-09 The COSS should be able to delete a template through the management
interface. The requirement REQ-OM-FUN-08 from [ITU-T Rec. M.3700]
is reused here.

REQ-CC-FUN-10  The COSS should be able to acquire the templates which are maintained
in VRM through the management interface.

REQ-CC-FUN-11  The VRM should be able to download templates from COSS through the
management interface.

7.1.1.1.3 Virtual Machine management

REQ-CC-FUN-12 The COSS should be able to create a VM through the management
interface. The requirement REQ-OM-FUN-07 from [ITU-T Rec. M.3700]
is reused here.

REQ-CC-FUN-13 The COSS should be able to modify some attribute values of VM through
the management interface. The requirement REQ-OM-FUN-09 from
[ITU-T Rec. M.3700] is reused here.
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The COSS should be able to query the information of VM through the
management interface. The requirement REQ-OM-FUN-03 from [ITU-T
Rec. M.3700] is reused here.

The COSS should be able to delete a VM through the management
interface. The requirement REQ-OM-FUN-08 from [ITU-T Rec. M.3700]
is reused here.

The COSS should be able to start a VM through the management
interface.

The COSS should be able to suspend a VM through the management
interface.

The COSS should be able to restore a VM which has been suspended
through the management interface.

The COSS should be able to shutdown a VM through the management
interface.

The COSS should be able to restart a VM which is in stopped state
through the management interface.

The COSS should be able to save a VM through the management
interface.

The COSS should be able to copy a VM through the management
interface.

The COSS should be able to migrate a VM from one physical server to
another physical server through the management interface.

7.1.1.1.4 Virtual Machine Image Management

REQ-CC-FUN-24

REQ-CC-FUN-25

REQ-CC-FUN-26

REQ-CC-FUN-27

REQ-CC-FUN-28

The COSS should be able to create a virtual machine image through the
management interface. The requirement REQ-OM-FUN-07 from [ITU-T
Rec. M.3700] is reused here.

The COSS should be able to delete a virtual machine image through the
management interface. The requirement REQ-OM-FUN-08 from [ITU-T
Rec. M.3700] is reused here.

The COSS should be able to query the information of virtual machine
images of specific VRMs through the management interface. And the
VRM should also be able to query the information of virtual machine
images of COSS through the management interface. The] requirement\[ww]
REQ-OM-FUN-03 from [ITU-T Rec. M.3700] is reused here.

The COSS should be able to acquire the virtual machine image which is
maintained in VRM through the management interface.

The VRM should be able to download a virtual machine image from
COSS through the management interface.

7.1.1.1.5 Volume Management

REQ-CC-FUN-29

The COSS should be able to create a volume through the management
interface. The requirement REQ-OM-FUN-07 from [ITU-T Rec. M.3700]
is reused here.
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The COSS should be able to delete a volume through the management
interface. The requirement REQ-OM-FUN-08 from [ITU-T Rec. M.3700]
is reused here.

The COSS should be able to modify a volume through the management
interface. The requirement REQ-OM-FUN-09 from [ITU-T Rec. M.3700]
is reused here.

The COSS should be able to query the information of volume through the
management interface. The requirement REQ-OM-FUN-03 from [ITU-T
Rec. M.3700] is reused here.

The COSS should be able to add a volume to a VM through the
management interface.

The COSS should be able to remove a volume from a VM through the
management interface.

7.1.1.1.6 Physical Network Interface Management

REQ-CC-FUN-35

REQ-CC-FUN-36

REQ-CC-FUN-37

REQ-CC-FUN-38

REQ-CC-FUN-39

REQ-CC-FUN-40

The COSS should be able to add a physical network interface through the
management interface. The requirement REQ-OM-FUN-07 from [ITU-T
Rec. M.3700] is reused here.

The COSS should be able to modify some attribute values of physical
network interface through the management interface. The requirement
REQ-OM-FUN-09 from [ITU-T Rec. M.3700] is reused here.

The COSS should be able to query the information of physical network
interface through the management interface. The requirement REQ-OM-
FUN-03 from [ITU-T Rec. M.3700] is reused here.

The COSS should be able to remove a physical network interface through
the management interface. The requirement REQ-OM-FUN-08 from
[ITU-T Rec. M.3700] is reused here.

The COSS should be able to activate a physical network interface through
the management interface.

The COSS should be able to deactivate a physical network interface
through the management interface.

7.1.1.1.7 Virtual Network Interface Management

REQ-CC-FUN-41

REQ-CC-FUN-42

REQ-CC-FUN-43

REQ-CC-FUN-44

The COSS should be able to create a virtual network interface for a VM
through the management interface. The requirement REQ-OM-FUN-07
from [ITU-T Rec. M.3700] is reused here.

The COSS should be able to modify some attribute values of virtual
network interface through the management interface. The requirement
REQ-OM-FUN-09 from [ITU-T Rec. M.3700] is reused here.

The COSS should be able to query the information of virtual network
interface through the management interface. The requirement REQ-OM-
FUN-03 from [ITU-T Rec. M.3700] is reused here.

The COSS should be able to delete a virtual network interface through the
management interface. The requirement REQ-OM-FUN-08 from [ITU-T
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Rec. M.3700] is reused here.

REQ-CC-FUN-45 The COSS should be able to activate a network interface for some
specified VM through the management interface.

REQ-CC-FUN-46 The COSS should be able to deactivate a network interface for some
specified VM through the management interface.

7.1.1.1.8 Resource scheduling Policy Management

REQ-CC-FUN-47 The COSS should be able to dispatch a resource scheduling policy to
VRM through the management interface.

REQ-CC-FUN-48 The COSS should be able to query the resource scheduling policies of a
VRM through the management interface.

Editor’s notes: as mentioned at the interim meeting, functions such as download, control and
activation of policies should be considered and added if necessary.

7.1.1.1.9 File transfer management

REQ-CC-FUN-49 The COSS ]couldl[WYm] acquire the available file(s) stored in the VRM,
such as template file(s) or virtual machine image file(s) and so on. The
COSS should be able to send a request to the VRM, and on receiving this
request, the VRM will prepare the file(s). When the files are ready
successfully, the COSS will be notified and will then retrieve those files
using some file transfer mechanisms, e.g., FTP. When the files are ready
unsuccessfully, the COSS will be also notified and the error notification
should indicate the reason.

REQ-CC-FUN-50 The VRM could download the available file(s) stored in the COSS, such as
template file(s) or virtual machine image file(s) and so on.

The VRM should be able to send a request to the COSS to download file(s), and
on receiving this request, the COSS will prepare the file(s). When the files are
ready, the COSS will indicate the VRM to download the file(s), and then the
VRM will retrieve those files using file transfer mechanisms, e.g., FTP.

7.1.1.2  Fault management

This Recommendation reuses the requirements specified in [ITU-T Rec. M.3703]..

7.1.1.3  Performance management
This Recommendation reuses the requirements specified in [ITU-T Rec. M.3704].

The performance parameters of the virtual resource in the cloud computing environment are as
following:

- performance parameters of the VM: CPU utilization, memory utilization and disk utilization.
- performance parameters of the volume: storage utilization and I/O traffic.

- performance parameters of the network interface: network traffic, bandwidth, packet loss and
time delay.


app:ds:distribution
app:ds:distribution
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7.1.2 Actor roles

The capabilities described in this Recommendation are available and relevant to cloud operational
support system and virtualized resource manager or the virtualized resource.

7.1.3 Telecommunication resources

The configuration, fault, performance and resource scheduling policy management functionality is
applicable to the computing and storage related virtualized resources in cloud computing
environment.

7.1.4 High-level use case diagrams

This clause contains high-level UML use case diagrams that summarize the functionality and
interfaces.

The first overview use case diagram (Figure 7-1) shows the management interface UML use case
diagrams.

Management Interface FS

<include>>

<<inclyde>>
<<include>>

Performance Management FS

Configuration Management FS

Fault Management FS

Figure7-1 — High-level use case diagram of the management interface

Figure 7-2 shows the configuration management function sets (FS) involved in the management
interface.
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File Transfer Management FS
COSS
' <<include>> RSP management FS
<<include>>

RPL Management FS

Configuration Management FS <include>>

<<jnclude>>
Network Interface Management FS

<<inclde>>

Template Management FS <<include>>

<<include>>

VM Management FS Volume Management FS

VM Image Management FS

Figure7-2 — High-level use case diagram of the configuration management interface

Figure 7-3 shows the Resource Pool management function sets (FS) involved in the management
interface.

COSS <<include>>

Resource Pool Management FS

Query Managed Resources

Create Resource Pool

<<inetude>> .
<<inchide>>

<<include>>

Query Resource Pool

Modify Resource Pool

Delete Resource Pool

Figure7-3 — High-level use case diagram of the Resource Pool management interface

Figure 7-4 shows the template management function sets (FS) involved in the management
interface.
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<<include>>

Template management FS

Download Template

Acquire Template

COSS

<<include>>

<<inclyde>>

Create Template

<<include>>

Modify Template Delete Template

Query Template

Figure7-4 — High-level use case diagram of the Template management interface

Figure 7-5 shows the VM management function sets (FS) involved in the management interface.

Copy Virtual Machine

‘ Migration Virtual Machine

<<j de>> . .
<<include>> 1netde Save Virtual Machine

ude>>

COSs

Restart Virtual Machine

Virtual Machine management FS <<include>>

<<include>>

Create Virtual Machine

<<include>>

<<inchude>>
: Shutdown Virtual Machine
<<include>>

<<include>> <<includ¢>> <<inchde>>

Modify Virtual Machine

Restore Virtual Machine

Start Virtual Machine

Query Virtual Machine

Suspend Virtual Machine

Delete Virtual Machine

Figure7-5 — High-level use case diagram of the Virtual Machine management interface

Figure 7-6 shows the VM Image management function sets (FS) involved in the management

interface.
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COSS <<i >> [ . . :
include Virtual Machine Image management FS nelade Download Virtual Machine Image

Create Virtual Machine Image
<<include>>

<<inclkide>>

<<jinclude>>

Acquire Virtual Machine Image

Delete Virtual Machine Image

Query Virtual Machine Image

VRM

Figure7-6 — High-level use case diagram of the virtual machine image management interface

Figure 7-7 shows the Volume management function sets (FS) involved in the management
interface.

COSS

<sdnclude>>
Delete Volume

Volume Management FS

Remove Volume
<<inélude>>

<<include>>

Add Volume

<<inclufde>>

Modify Volume

Query Volume

Figure7-7 — High-level use case diagram of the volume management interface

Figure 7-8 shows the physical network interface management function sets (FS) involved in the
management interface.
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<<include>>

‘Add Physical Network Interface

Deactivate Physical Network Interface

Physical Network Interface Management FS

<include>>
<<include>>

Actavite Physical Network Interface

Modify Physical Network Interface

<<include>>

Query Physical Network Interface

Remove Physical Network Interface

Figure7-8 — High-level use case diagram of the physical network interface management

interface

Figure 7-9 shows the virtual network interface management function sets (FS) involved in the
management interface.

Deactivate Virtual Network Interface

Create Virtual Network Interface

<<include>>

Virtual Network Interface Management FS

<<include>>

Actavite Virtual Network Interface
Modify Virtual Network Interface

<<include>>

Query Virtual Network Interface

Delete Virtual Network Interface

Figure7-9 — High-level use case diagram of the virtual network interface management

interface

Figure 7-10 shows the Resource scheduling policy management function sets (FS) involved in the
management interface.
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RSP Management FS

Dispatch RSP

Figure7-10 — High-level use case diagram of resource scheduling policy management interface

Figure 7-11shows the File transfer management function sets (FS) involved in the management
interface.

7.2
7.2.1

File Transfer Management FS File Transfer Management FS

<<include>>

<<in¢lude>>

<<igclude>> <<mglude>>

AcquireAvailableFiles FileDownloadIndication DownloadAvailableFiles Notification File Transfer

Figure7-11 — High-level use case diagram of File transfer management interface

Specification-level requirements

Requirements

There are no specification-level requirements.

7.2.2

Actor roles

See clause 7.1.2.

7.2.3

Telecommunications resources

See clause 7.1.3.
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7.2.4 Use cases

The general exceptions (e.g., communication error, processing error) related to all use cases will not
be described in the following uses cases, and they will only be handled in design phases.

7.2.4.1 Configuration Management

The use case related to basic object management including Create object, Modify object, Delete
object and Retrieve object information in this Recommendation will reuse the use cases defined in
[ITU-T Rec. M.3700]. Only parameters needed for creation, modification and query of different
MOI will be specified in this Recommendation.

7.2.4.1.1 Resource Pool Management

The information needed for creation of a RPL object include template ID or resource pool Id,
description, maximum capacity, minimum capacity.

The information of RPL which could be modified include resource pool ID and description.

The information could be retrieved about RPL include resource pool Id, sub-resource pool,
description, maximum capacity, minimum capacity, creating time and the RPL status.

7.2.4.1.2 Template Management
7.2.4.1.2.1 Basic object use cases

Template management involves the management of RPL template, VM template and Volume
template.

The information needed for creation of a RPL template object include maximum capacity,
minimum capacity and so on. The information of RPL template which could be modified include
maximum capacity, minimum capacity and so on. The information could be retrieved about RPL
template include template ID, maximum capacity, minimum capacity, creating time and RPL status.

The information needed for creation of a VM template object include the configration of a VM,
such as OS, CPU, memory, disks and so on which will be used by the VM. The information of VM
template which could be modified includes OS, CPU, memory, disks and so on. The information
could be retrieved about VM template include template ID, OS, CPU, memory, disks, creating time
and VM status.

The information needed for creation of a Volume template object include size and so on.

The information of Volume template which could be modified includes size and so on. The
information could be retrieved about Volume template include template ID, size, creating time and
volume status.

7.2.4.1.2.2 Acquire Template

The COSS could acquire the templates stored in the VRM in file format using some file transfer
mechanisms. This usecase reuses usecases defined in the clause 7.2.4.1.9.1 in File transfer
management.
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7.2.4.1.2.2 Download Template

The VRM could download the templates stored in the COSS in file format using some file transfer
mechanisms. This usecase reuses usecases defined in the clause 7.2.4.1.9.2 in File transfer
management.

7.2.4.1.3 Virtual Machine Management
7.2.4.1.3.1 Basic object use cases

The information needed for creation of a Virtual Machine object include resource pool ID, OS,
CPU, memory, disks and physical network Interface Id and so on.

The information of Virtual Machine which could be modified include CPU, memory, disks and
physical network Interface Id or virtual network interface, priority, and so on.

The information could be retrieved about Virtual Machine include vmld, resource pool ID, OS,
CPU, memory, disks, physical network Interface Id or virtual network interface, priority, creating time
and the VM status.

7.2.4.1.3.2 Start Virtual Machine
. . . <<Uses>>
Use case stage Evolution/Specification Related use

Goal The COSS can send a request to the VRM or VR to
start a specified VM through the management
interface.

Actor and roles All the VRM or VRs and COSS.

Telecom resources VM.

Assumptions The communication between the VRM or VR and
COSS is available.

Pre-conditions The COSS has built an interface communication, and
the specified VM is at created status.

Begins when The COSS sends a request to a VRM or VR in order
to start the VM.

Step 1 The COSS sends a request to a VRM or VR, and the
VM ID should be specified in the request.

Step 2 The specified VM is then started.

Step 3 The VM is started successfully, the status of the VM
is changed to “Started”, and the COSS will receive
the operation result as a response. Otherwise,
exception is returned to COSS.

Ends when The VM is started successfully and the COSS
receives the response.

Exceptions 1) Not Implemented
2) Not Found
3) Method Not Allowed
4) Forbidden
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Use case stage

Evolution/Specification

<<Uses>>
Related use

Post-conditions

The VM is started successfully, the status of the VM
is changed to “Started”, and the COSS receives the
response. Otherwise, exception is returned to COSS..

Traceability

REQ-CC-FUN-16

7.2.4.1.3.3 Suspend Virtual Machine

Use case stage

Evolution/Specification

<<Uses>>
Related use

Goal

The COSS can send a request to the VRM or VR to
suspend a specified VM through the management
interface.

Actor and roles

All the VRM or VRs and COSS.

Telecom resources

VM.

Assumptions

The communication between the VRM or VR and
COSS is available.

Pre-conditions

The COSS has built an interface communication, and
the specified VM is at “started” status.

Begins when

The COSS sends a request to a VRM or VR in order
to suspend the VM.

Step 1 The COSS sends a request to a VRM or VR, and the
VM ID should be specified in the request.

Step 2 The specified VM is then suspended.

Step 3 The VM is suspended successfully, the status of the
VM is changed to “Suspended”, and the COSS will
receive the operation result as a response. Otherwise,
exception is returned to COSS.

Ends when The VM is suspended successfully, and the COSS
receives the response.

Exceptions 1) Not Implemented

2) Not Found
3) Method Not Allowed
4) Forbidden

Post-conditions

The VM is suspended successfully, the status of the
VM is changed to “Suspended”, and the COSS
receives the response. Otherwise, exception is
returned to COSS.

Traceability

REQ-CC-FUN-17

7.2.4.1.3.4 Restore Virtual Machine

Use case stage

Evolution/Specification

<<Uses>>
Related use

Goal

The COSS can send a request to the VRM or VR to
restore a specified VM through the management
interface.

Actor and roles

All the VRM or VRs and COSS.




_25-
TD 0215 Rev.3

Use case stage

Evolution/Specification

<<Uses>>
Related use

Telecom resources

VM.

Assumptions

The communication between the VRM or VR and
COSS is available.

Pre-conditions

The COSS has built an interface communication, and
the status of the specified VM is at “Suspended”.

Begins when

The COSS sends a request to a VRM or VR in order
to restore the VM.

Step 1 The COSS sends a request to a VRM or VR, and the
VM ID should be specified in the request.

Step 2 The specified VM is then restored.

Step 3 The VM is restored successfully, the status of the
VM is changed to “Started”, and the COSS will
receive the operation result as a response. Otherwise,
exception is returned to COSS.

Ends when The VM is restored successfully, and the COSS
receives the response.

Exceptions 1) Not Implemented

2) Not Found
3) Method Not Allowed
4) Forbidden

Post-conditions

The VM is restored successfully, and the VM is at
“Started” status. The COSS receives the response.
Otherwise, exception is returned to COSS.

Traceability

REQ-CC-FUN-18

7.2.4.1.3.5 Shutdown Vir

tual Machine

Use case stage

Evolution/Specification

<<Uses>>
Related use

Goal

The COSS can send a request to the VRM or VR to
shut down a specified VM through the management
interface.

Actor and roles

All the VRM or VRs and COSS.

Telecom resources

VM.

Assumptions

The communication between the VRM or VR and
COSS is available.

Pre-conditions

The COSS has built an interface communication, and
the status of the VM is at “Started”.

Begins when

The COSS sends a request to a VRM or VR in order
to shut down the VM.

Step 1 The COSS sends a request to a VRM or VR, and the
VM ID should be specified in the request.

Step 2 The specified VM is then shutdown.

Step 3 The VM is shutdown successfully, the status of the

VM is changed to “Stopped”, and the COSS will
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Use case stage

Evolution/Specification

<<Uses>>
Related use

receive the operation result as a response. Otherwise,
exception is returned to COSS.

Ends when The VM is shutdown successfully, and the COSS
receives the response.
Exceptions 1) Not Implemented

2) Not Found
3) Method Not Allowed
4) Forbidden

Post-conditions

The VM is shutdown successfully, the VM is at
“Stopped” status, and the COSS receives the
response. Otherwise, exception is returned to COSS.

Traceability

REQ-CC-FUN-19

7.2.4.1.3.6 Restart Virtual Machine

Use case stage

Evolution/Specification

<<Uses>>
Related use

Goal

The COSS can send a request to the VRM or VR to
restart a specified VM through the management
interface.

Actor and roles All the VRM or VRs and COSS.
Telecom resources VM.
Assumptions The communication between the VRM or VR and

COSS is available.

Pre-conditions

The COSS has built an interface communication and
the VM is in the “Stopped” status.

Begins when

The COSS sends a request to a VRM or VR in order
to restart the VM.

Step 1 The COSS sends a request to a VRM or VR, and the
VM ID should be specified in the request.

Step 2 The specified VM is then restarted.

Step 3 The VM is restarted successfully, the Status of the
VM is changed to “Started”, and the COSS will
receive the operation result as a response. Otherwise,
exception is returned to COSS.

Ends when The VM is restarted successfully, and the COSS
receives the response.

Exceptions 1) Not Implemented

2) Not Found
3) Method Not Allowed
4) Forbidden

Post-conditions

The VM is restarted successfully, and the VM is at
“Started” status. The COSS receives the response.
Otherwise, exception is returned to COSS..

Traceability

REQ-CC-FUN-20
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7.2.4.1.3.7 Save Virtual Machine

Use case stage

Evolution/Specification

<<Uses>>
Related use

Goal

The COSS can send a request to the VRM or VR to
save a specified VM and the snapshot information
would be returned through the management interface.

Actor and roles

All the VRM or VRs and COSS.

Telecom resources

VM.

Assumptions

The communication between the VRM or VR and
COSS is available.

Pre-conditions

The COSS has built an interface communication, and
the VM is at “Suspended” status.

Begins when

The COSS sends a request to a VRM or VR in order
to save the specified VM.

Step 1 The COSS sends a request to a VRM or VR, and the
VM ID should be specified in the request.

Step 2 The specified VM is then saved, and the result is
returned to the COSS as the response.

Step 3 The VM is saved successfully, and the COSS will
receive the operation result as a response. Otherwise,
exception is returned to COSS.

Ends when The VM is saved successfully, and the COSS
receives the snapshot information as a response.

Exceptions 1) Not Implemented

2) Not Found
3) Method Not Allowed
4) Forbidden

Post-conditions

The VM is saved successfully, and the COSS
receives the response. Otherwise, exception is
returned to COSS.

Traceability

REQ-CC-FUN-21

7.2.4.1.3.8 Copy Virtual Machine

Use case stage

Evolution/Specification

<<Uses>>
Related use

Goal

Copy VM is also called clone VM. The COSS can
send a request to the VRM or VR to copy a specified
VM and get another VM through the management
interface.

Actor and roles

All the VRM or VRs and COSS.

Telecom resources

VM.

Assumptions

The communication between the VRM or VR and
COSS is available.

Pre-conditions

The COSS has built an interface communication, and
the specified VM, as well as the physical server
which is used to store the new VM should exist.
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Use case stage

Evolution/Specification

<<Uses>>
Related use

Begins when

The COSS sends a request to a VRM or VR in order
to copy the specified VM.

Step 1

The COSS sends a request to a VRM or VR, and
VM ID, New VM ID, Physical server ID should be
specified in the request.

Step 2

The specified VM is then copied and the new VM is
stored to the specified physical server.

Step 3

The VM is copied successfully, and the new VM is
stored to the specified physical server, the COSS will
receive the operation result as a response. Otherwise,
exception is returned to COSS.

Ends when

The VM is copied successfully, and the new VM is
stored to the specified physical server. The COSS
receives the response.

Exceptions

1) Not Implemented

2) Not Found

3) Method Not Allowed
4) Forbidden

Post-conditions

The VM is copied successfully, and the new VM is
stored to the specified physical server. The COSS
receives the response. Otherwise, exception is
returned to COSS.

Traceability

REQ-CC-FUN-22

7.2.4.1.3.9 Migrate Virtu

al Machine

Use case stage

Evolution/Specification

<<Uses>>
Related use

Goal

The VRM or VR should be able to migrate a
specified VM from one physical server to
another physical server through the management
interface.

Actor and roles

All the VRM or VRs and COSS.

Telecom resources

VM.

Assumptions

The communication between the VRM or VR and
COSS is available.

Pre-conditions

The COSS has built an interface communication, and
the specified VM, as well as the physical server
which is used to store the migrated VM should exist.

Begins when

The COSS sends a request to a VRM or VR in order
to migrate the VM.

Step 1 The COSS sends a request to a VRM or VR, and the
VM ID, Source Location, Destination Location
should be specified in the request.

Step 2 The specified VM is then migrated to the destination

physical server.
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U t Evolution/Specificati <<Uses>>
se case stage volution/Specification Related use
Step 3 The VM is migrated to the destination physical

server successfully, and the COSS will receive the
operation result as a response. Otherwise, exception
1s returned to COSS, and the VM rollbacks to the
initial state.

Ends when The VM is migrated successfully, and the COSS
receives the response.

Exceptions 1) Not Implemented

2) Not Found

3) Method Not Allowed
4) Forbidden

Post-conditions The VM is migrated to the destination physical
server successfully, and the COSS receives the
response. Otherwise, exception is returned to COSS.

Traceability REQ-CC-FUN-23

7.2.4.1.4 Virtual Machine Image Management
7.2.4.1.4.1 Basic object management use cases

The information needed for creation of a Virtual Machine Image object include the vmIDwy11] and
the image name which will be generated.

The information could be retrieved about Virtual Machine Image include image ID, image name, os
and creating time.

7.2.4.1.4.2 Acquire Virtual Machine Image

The COSS could acquire the virtual machine images stored in the VRM in file format using some
file transfer mechanisms. This usecase reuses usecases defined in the clause 7.2.4.1.9.1 in File
transfer management.

7.2.4.1.2.2 Download Virtual Machine Image

The VRM could download the virtual machine images stored in the COSS in file format using some
file transfer mechanisms. This usecase reuses usecases defined in the clause 7.2.4.1.9.2 in File
transfer management.

7.2.4.1.5 Volume Management
7.2.4.1.5.1 Basic object management use cases

The information needed for creation of a Volume object include resourcePoolID, volume size and
Location.

The information of Volume which could be modified includes size and description.
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The information could be retrieved about Volume include volumeld, resourcePoolID, volume size

and Location, creating time and the volume status.

7.2.4.1.5.2 Attach Volume

Use case stage

Evolution/Specification

<<Uses>>
Related use

Goal

The COSS can send a request to the VRM or VR to
attach the specified volume to a specified VM
through the management interface.

Actor and roles

All the VRM or VRs and COSS.

Telecom resources

Volume.

Assumptions

The communication between the VRM or VR and
COSS is available.

Pre-conditions

The COSS has built an interface communication, and
the specified VM should exist.

Begins when

The COSS sends a request to a VRM or VR in order
to add the volume to the specified VM.

Step 1 The COSS sends a request to a VRM or VR, and the
VM ID, volume ID .etc. should be specified in the
request.

Step 2 The volume is then attached to the VM.

Step 3 The volume is attached to the specified VM
successfully, and the COSS will receive the response.
Otherwise, exception is returned to COSS.

Ends when The volume is attached to the specified VM
successfully, and the COSS receives the response.

Exceptions 1) Not Implemented

2) Not Found
3) Method Not Allowed
4) No Content

Post-conditions

The volume is attached to the specified VM
successfully, and the COSS receives the response.
Otherwise, exception is returned to COSS.

Traceability

REQ-CC-FUN-33

7.2.4.1.5.3 Detach Volume

Use case stage

Evolution/Specification

<<Uses>>
Related use

Goal

The COSS can send a request to the VRM or VR to
detach the specified volume from a specified VM
through the management interface.

Actor and roles

All the VRM or VRs and COSS.

Telecom resources

Volume.

Assumptions

The communication between the VRM or VR and
COSS is available.

Pre-conditions

The COSS has built an interface communication, and
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Use case stage

Evolution/Specification

<<Uses>>
Related use

the specified VM should exist.

Begins when

The COSS sends a request to a VRM or VR in order
to detach the volume from the VM.

Step 1 The COSS sends a request to a VRM or VR, and the
VM ID, volume ID .etc. should be specified in the
request.

Step 2 The volume is then detached from the VM.

Step 3 The specified volume is detached from the VM
successfully, and the COSS will receive the response.
Otherwise, exception is returned to COSS.

Ends when The specified volume is detached successfully, and
the COSS receives the response.

Exceptions 1) Not Implemented

2) Not Found
3) Method Not Allowed
4) No Content

Post-conditions

The specified volume is detached successfully, and
the COSS receives the response. Otherwise,
exception is returned to COSS.

Traceability

REQ-CC-FUN-34

7.2.4.1.6 Physical Network Interface Management

7.2.4.1.6.1 Basic object management use cases

The information needed for creation of a physical network interface object include IP address and

MAC address.

The information of physical network interface which could be modified include physical network
interface ID and IP Address.

The information could be retrieved about physical network interface include physical network

interface ID, IP Address, creating time and the physical network interface status.

7.2.4.1.6.2 Activate Network Interface

Use case stage

Evolution/Specification

<<Uses>>
Related use

Goal

The COSS can send a request to the VRM or VR to
activate a physical network interface through the
management interface.

Actor and roles

All the VRM or VRs and COSS.

Telecom resources

Physical network interface.

Assumptions

The communication between the VRM or VR and
COSS is available.

Pre-conditions

The COSS has built an interface communication, and
the specified VM and physical network interface
should exist. Moreover, the status of the physical




-32-
TD 0215 Rev.3

Use case stage

Evolution/Specification

<<Uses>>
Related use

network interface is at “Created” or “Inactivated”.

Begins when

The COSS sends a request to a VRM or VR in order
to activate a physical network interface.

Step 1

The COSS sends a request to a VRM or VR, and the
physical network interface ID should be specified in
the request.

Step 2

The physical network interface is then activated.

Step 3

The specified physical network interface is activated
successfully, the physical network interface should
be at “activated” status, and the result will be
returned to the COSS as a response. Otherwise,
exception is returned to COSS.

Ends when

The specified physical network interface is started
successfully, and the COSS receives the operation
response.

Exceptions

1) Not Implemented

2) Not Modified

3) Not Found

4) Method Not Allowed
5) Conflict

Post-conditions

The specified physical network interface is started
successfully, and the physical network interface is at
“activated” status. The COSS receives the operation
response. Otherwise, the exception is returned to
COSS.

Traceability

REQ-CC-FUN-39

7.2.4.1.6.3 Deactivate Network Interface

Use case stage

Evolution/Specification

<<Uses>>
Related use

Goal

The COSS can send a request to the VRM or VR to
deactivate the physical network interface through the
management interface.

Actor and roles

All the VRM or VRs and COSS.

Telecom resources

Physical network interface.

Assumptions

The communication between the VRM or VR and
COSS is available.

Pre-conditions

The COSS has built an interface communication. The
specified VM and physical network interface should
exist, and the physical network interface is at
“activated” status.

Begins when

The COSS sends a request to a VRM or VR in order
to deactivate a physical network interface.

Step 1

The COSS sends a request to a VRM or VR, and the
physical network interface ID should be specified in
the request.
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Use case stage

Evolution/Specification

<<Uses>>
Related use

Step 2

The network interface is then deactivated.

Step 3

The specified physical network interface is
deactivated successfully, and the physical network
interface should be at “inactivated” status. The result
will be returned to the COSS as a response.
Otherwise, exception is returned to COSS.

Ends when

The specified physical network interface is
deactivated, and the COSS receives the operation
response.

Exceptions

1) Not Implemented

2) Not Modified

3) Not Found

4) Method Not Allowed
5) Conflict

Post-conditions

The specified physical network interface is
deactivated successfully, and the physical network
interface is at “inactivated” status. The COSS
receives the operation response. Otherwise, the
exception is returned to COSS.

Traceability

REQ-CC-FUN-40

7.2.4.1.7 Virtual Network Interface Management

7.2.4.1.7.1 Basic object management use cases

The information needed for creation of a virtual network interface object include physical network
interface ID, VM ID, MAC address and maxLimitRate.

The information of virtual network interface which could be modified include physical network
interface ID, MAC address and maxLimitRate.

The information could be retrieved about virtual network interface include virtual network interface
ID, physical network interface ID, IP Address, MAC address, maxLimitRate, creating time and the
virtual network interface status.

7.2.4.1.7.2 Activate Network Interface

Use case stage

Evolution/Specification

<<Uses>>
Related use

Goal

The COSS can send a request to the VRM or VR to
activate a virtual network interface through the
management interface.

Actor and roles

All the VRM or VRs and COSS.

Telecom resources

Virtual network interface.

Assumptions

The communication between the VRM or VR and
COSS is available.

Pre-conditions

The COSS has built an interface communication, and
the specified VM and virtual network interface
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Use case stage

Evolution/Specification

<<Uses>>
Related use

should exist. Moreover, the virtual network interface
1s at “Created” or “Inactivated” status.

Begins when

The COSS sends a request to a VRM or VR in order
to activate a virtual network interface.

Step 1

The COSS sends a request to a VRM or VR, and the
VM ID, virtual network interface ID should be
specified in the request.

Step 2

The virtual network interface is then activated.

Step 3

The specified virtual network interface is activated
successfully, the virtual network interface status
should be “activated”, and the result will be returned
to the COSS as a response. Otherwise, exception is
returned to COSS.

Ends when

The specified virtual network interface is activated
successfully, and the COSS receives the operation
response.

Exceptions

1) Not Implemented

2) Not Modified

3) Not Found

4) Method Not Allowed
5) Conflict

Post-conditions

The specified virtual network interface is activated
successfully, and the status of the virtual network
interface is at “activated”. The COSS receives the
operation response. Otherwise, the exception is
returned to COSS.

Traceability

REQ-CC-FUN-45

7.2.4.1.7.3 Deactivate Network Interface

Use case stage

Evolution/Specification

<<Uses>>
Related use

Goal

The COSS can send a request to the VRM or VR to
deactivate the virtual network interface through the
management interface.

Actor and roles

All the VRM or VRs and COSS.

Telecom resources

Virtual network interface.

Assumptions

The communication between the VRM or VR and
COSS is available.

Pre-conditions

The COSS has built an interface communication. The
specified VM and virtual network interface should
exist, and the status of the virtual network interface is
at “activated”.

Begins when

The COSS sends a request to a VRM or VR in order
to deactivate a virtual network interface.

Step 1

The COSS sends a request to a VRM or VR, and the
VM ID, virtual network interface ID should be
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Use case stage

Evolution/Specification

<<Uses>>
Related use

specified in the request.

Step 2

The virtual network interface is then deactivated.

Step 3

The specified virtual network interface is deactivated
successfully, the status of the virtual network
interface should be at “inactivated”. The result will
be returned to the COSS as a response. Otherwise,
exception is returned to COSS.

Ends when

The specified virtual network interface is
deactivated, and the COSS receives the operation
response.

Exceptions

1) Not Implemented

2) Not Modified

3) Not Found

4) Method Not Allowed
5) Conflict

Post-conditions

The specified virtual network interface is deactivated
successfully, and the status of the virtual network
interface is at “inactivated” status. The COSS
receives the operation response. Otherwise, the
exception is returned to COSS.

Traceability

REQ-CC-FUN-46

7.2.4.1.8 Resource Scheduling Policy Management

7.2.4.1.8.1 tBasic object management use cases\[wwz]

The information could be retrieved about Resource Scheduling Policy include resource policy ID

and resource policy description.

7.2.4.1.8.2 Dispatch Resource Scheduling Policy

Use case stage

Evolution/Specification

<<Uses>>
Related use

Goal

The COSS can send a request to the VRM to dispatch
the resource scheduling policy through the
management interface.

Actor and roles

All the VRM and COSS.

Telecom resources

Resource scheduling policy.

Assumptions

The communication between the VRM and COSS is
available.

Pre-conditions

The COSS has built an interface communication.

Begins when

The COSS sends a request to a VRM in order to
dispatch the resource scheduling policy.

Step 1

The COSS sends a request to a VRM to dispatch the
resource scheduling policy. The following
parameters should be specified in the request:
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Use case stage

Evolution/Specification

<<Uses>>
Related use

- Resource scheduling policy information (such as
resourcePolicylID,
resourcePolicyDescription),etc.

Step 2

The resource scheduling policy is then dispatched to
the VRM.

Step 3

If The resource scheduling policy is dispatched to the
VRM successfully, and the result will be returned to
the COSS as a response. Otherwise, exception is
returned to COSS.

Ends when

The resource scheduling policy is dispatched to the
VRM successfully, and the COSS receives the
operation response.

Exceptions

1) Not Implemented
2) Forbidden
3) Method Not Allowed

Post-conditions

The resource scheduling policy is dispatched to the
VRM successfully, and the COSS receives the
operation response. Otherwise, exception is returned
to COSS.

Traceability

REQ-CC-FUN-48

7.2.4.1.9 File Transfer Management

7.2.4.1.9.1 AcquireAvailableFiles

Use case stage

Evolution/Specification

<<Uses>>
Related use

Goal

The COSS can send a request to the VRM to acquire
the available file(s) through the management
interface. On receiving this request, the VRM will
prepare the file(s). When the files are ready, the
COSS will be notified and will then retrieve those
files using some file transfer mechanisms, e.g., FTP.

Actor and roles

All the VRM and COSS.

Telecom resources

The template file(s) or virtual machine image file(s).

Assumptions

The communication between the VRM and COSS is
available.

Pre-conditions

The COSS has built an interface communication.

Begins when

The COSS sends a request to VRM in order to
acquire the file(s).

Step 1

The COSS sends a request to a VRM, and the input
parameters are as following:

— object type, includes template file(s) or image
file(s),

— object Id list, etc.

Step 2

A response which indicates whether the operation is
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Use case stage

Evolution/Specification

<<Uses>>
Related use

successful will be returned to the COSS.

Ends when

A response or an exception is returned to the COSS.

Exceptions

1) Not Implemented

2) Not Found

3) Method Not Allowed
4) No Content

Post-conditions

The VRM starts a file preparation task on the request
of the COSS. When the preparation is finished, the
VRM will send a "NotifyFileTransferReady"
notification to the COSS. When the preparation is
failed, the VRM will send a
"NotifyFilePreparationError" notification to the
COSS.

Traceability

REQ-CC-FUN-49

7.2.4.1.9.2 DownloadAvailableFiles

Use case stage

Evolution/Specification

<<Uses>>
Related use

Goal

The VRM can send a request to the COSS to
download file(s) through the management interface.
On receiving this request, the COSS will prepare the
file(s). When the files are ready, the COSS will
invoke the operation “FileDownloadIndication” to
indicate the VRM to download the file(s) and then
the VRM will retrieve those files using file transfer
mechanisms, e.g., FTP.

Actor and roles

All the VRM and COSS.

Telecom resources

The template file(s) or virtual machine image file(s).

Assumptions

The communication between the VRM and COSS is
available.

Pre-conditions

The COSS has built an interface communication.

Begins when

The VRM sends a request to the COSS in order to
download the file(s).

Step 1

The VRM sends a request to the COSS, and the input
parameters are as following:

— object type, includes template file(s) or image
file(s),

— object Id list, etc.

Step 2

A response which indicates whether the operation is
successful will be returned to the VRM.

Ends when

A response or an exception is returned to the VRM.

Exceptions

1) Not Implemented
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Use case stage

Evolution/Specification

<<Uses>>
Related use

2) Not Found
3) Method Not Allowed
4) No Content

Post-conditions

The COSS starts a file preparation task on the request
of the VRM. When the preparation is finished, the
COSS will invoke “FileDownloadIndication” to
indicate the VRM to download the files.

Traceability

REQ-CC-FUN-50

7.2.4.1.9.3 FileDownloadIndication

Use case stage

Evolution/Specification

<<Uses>>
Related use

Goal

The COSS can send a request to indicate the VRM to
download files through the management interface.

Actor and roles

All the VRM and COSS.

Telecom resources

Template files or virtual machine image files.

Assumptions

The communication between the VRM and COSS is
available.

Pre-conditions

The COSS has built an interface communication, and
the fileInforList exists.

Begins when

The COSS sends a request to the VRM in order to
indicate the VRM to download the files.

Step 1

The COSS sends a request to the VRM, and the input
parameters contain:

— fileDirectory,

— the sequence of fileInforList.

The fileInforList is defined as following:
— fileName,

— fileSize,

— fileCompression,

— fileCreationTime,

— fileDeletionTime.

Step 2

The file download indication information is sent to
VRM successfully, and the COSS receives the
operation response.

Ends when

The file download indication information is sent to
VRM successfully.

Exceptions

1) Not Implemented
2) Not Found
3) No Content

Post-conditions

The file is downloaded successfully by the VRM
according to the information from
"FileDownloadIndication".
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<<Uses>>

Use case stage Evolution/Specification Related use

Traceability REQ-CC-FUN-50

Editor’s notes: how to treat notifications?

7.2.4.2 Fault Management

The use cases of the fault management reuse the definition in the [ITU-T Rec M.3703].

7.2.4.3 Performance Management
The use cases of the performance management reuse the definition in the [ITU-T Rec M.3704].

For the performance parameters of the VM, volume and network interface, please refer to 7.1.1.3.

8 Analysis

8.1 Information object classes

8.1.1 Information entities imported and local label

Label reference Local label

[ITU-T M.3160], information object class, Top Top

8.1.2 Class diagram

8.1.2.1  Attributes and relationships

Figure 8-1 shows the class containment relationships of information object classes defined in the

Recommendation.
‘ 0..% l 0.*
0..* 0..* 0.* | ResourcePool | 0..* | VM Image |

|RPL Template| | VM Template | |Volume Template| ?

0.* 0.% [o.* \o“* 0.*
| Resource Scheduling Policy | Virtual Machine | Physical Network Interface |

0..* 0..* 0..* 0..*
| Volume | | Virtual Network Interface |

Figure 8-1 Containment diagram of IOCs
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Figure 8-2 shows the detailed ER diagram of instances of information object classes VM, Template,
virtual Machine Image, Volume, Physical Network Interface, and Virtual Network Interface.

<<InformationObjectClass>> Relation- <<InformationObjectClass>>
ResourcePool ResourcePool-ResourcePoolTemplate | gesourcePoolTemplate
-rplldl - -templateld
-template . 1 1 -maxCapacity
-sub-resourcePoolIDList templateld _minCanacit
-mngap "9“3’ P —createdlzl"imz
-mlnCapafslty -resourceStatus
-createdTime
-resourcePoolStatus
<<InformationObjectClass>>
VirtualMachineTemplate
-templateld
-08
-cpu
-memory <<InformationObjectClass>>
-disks VolumeTemplate
-createdTime -templateld
-templateStatus _size
-createdTime
-resourceStatus
.1
Reldtion-
VirtualMachine-Template 1
1 Relatjon-
templateld Volume-VolumeTemplate
<<InformationObjectClass>> <<Info:]r;;&:::;;\fl):§;ic:lglass>> telmplateId
VirtualMachineImage - -
-imageld 1 . 1 -vmld 1 . |<<InformationObjectClass>>
1mag 1mageId -0 . Volume
-imageName < _cpu volumeldList
o0s Relation- P -volumeld
-createdTime 3 : “memory Relati size
crea VirtualMachine-VM|gisks elation- s on
Image —Yolumle;dList VirtualMachine-  |-resourcePool
-image -templateld
-phyNetInterfaceldList Volume -crealzedTime
-vNetInterfaceldList _volumeStatus
-hostname
-resourcePool
-templateld
-priority
-snapshots
-createdTime
-vmStatus

phyNetInterfaceldList |  vNetlnterfaceldList

Relation-VirtualMachine-

e VirtualNetworkInterface
0 *

PhysicalNetowrkInterface | o.x

<<InformationObjectClass>> <<InformationObjectClass>>
PhysicalNetworkInterface VirtualNetworkInterface

-phyNetInterfaceld 1 0..* -vNetInterfaceld

-macAddress phyNetInterfaceId -phyNetInterfaceld

-ipAddress -mac Address

-createdTime Relation- -maxLimitRate

-netInterfaceStatus . -createdTime
VirtualNetworkInterface- _virNetInterfaceStatus
PhysicalNetworkInterface

Figure 8-2 — ER diagram
8.1.2.2  Inheritance

Figure 8-3 shows the inheritance diagram of IOCs defined in this draft Recommendation.
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Top (M.3160)
/\
Resource Pool | | Abstract Template | |Virtual Machine Image | | Resource Scheduling Policy
Virtual Machine Volume

Resource Pool Template| |Virtual Machine Template| | Volume Template|

| Abstract Network lnterface|

[
| Physical Network Interface |

% ]

|Virtual Network Interface |

Figure 8-3 — Inheritance diagram

8.1.3 Information object class definitions

Class name

Qualifier

Requirement IDs

Resource Pool

M

REQ-CC-FUN-01,REQ-CC-FUN-02
REQ-CC-FUN-03,REQ-CC-FUN-04
REQ-CC-FUN-05

Template

REQ-CC-FUN-01,
REQ-CC-FUN-06,REQ-CC-FUN-07
REQ-CC-FUN-08,REQ-CC-FUN-09
REQ-CC-FUN-10, REQ-CC-FUN-11
REQ-CC-FUN-12, REQ-CC-FUN-29
REQ-CC-FUN-49, REQ-CC-FUN-50

Virtual Machine

REQ-CC-FUN-12,REQ-CC-FUN-13,
REQ-CC-FUN-14, REQ-CC-FUN-15,
REQ-CC-FUN-16 REQ-CC-FUN-17,
REQ-CC-FUN-18, REQ-CC-FUN-19,
REQ-CC-FUN-20, REQ-CC-FUN-21
REQ-CC-FUN-22, REQ-CC-FUN-23,

VM Image

REQ-CC-FUN-24, REQ-CC-FUN-25

REQ-CC-FUN-26, REQ-CC-FUN-27,

REQ-CC-FUN-28, REQ-CC-FUN-49
REQ-CC-FUN-50

Volume

REQ-CC-FUN-29, REQ-CC-FUN-30
REQ-CC-FUN-31, REQ-CC-FUN-32
REQ-CC-FUN-33, REQ-CC-FUN-34

Physical Network Interface

REQ-CC-FUN-35, REQ-CC-FUN-36
REQ-CC-FUN-37, REQ-CC-FUN-38
REQ-CC-FUN-39, REQ-CC-FUN-40
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Virtual Network Interface M REQ-CC-FUN-41, REQ-CC-FUN-42
REQ-CC-FUN-43, REQ-CC-FUN-44
REQ-CC-FUN-45, REQ-CC-FUN-46
Resource Scheduling Policy M REQ-CC-FUN-47, REQ-CC-FUN-48

8.1.3.1 Management Domain

8.1.3.1.1 Definition

The management domain of a cloud operational support system.

8.1.3.1.2 Attributes

Attribute name 3:2[:1‘: E:: qlﬁel?iiller qzzgttiir Requirement IDs
managementDoaminld M M M
userLable M M M
managedResourceldList 0) M _

8.1.3.2 Resource Pool

8.1.3.2.1 Definition

A resource pool is a set of resources available for assignment to services or applications. Resources

in the resource pool can be assigned exclusively or shared by other resource consumer(s).

8.1.3.2.2 Attributes

Attribute name 2:}:1[: f(“;:: qli(;?ifller ql‘lva;;iitin Requirement IDs
rplld M M —
templatelD 0) M —
sub-resourcePoollDList 0 M —
maxCapacity 0) M M
minCapacity 0) M M
createdTime M M —
resourcePoolStatus M M _

8.1.3.3  Abstract Template

8.1.3.3.1 Definition

Abstract template represents the set of metadata and instructions used to instantiate resources (e.g.,
a virtual machine template is used to create virtual machines). A template could be a resource pool
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template, a VM template or a volume template. Template is an abstract IOC used for inheritance

purpose, and should not be instantiated.

8.1.3.3.2 Attributes

Attribute name 2:5111)1(“:2 qlﬁel?ifller ql‘l)Zi;iitieter Requirement IDs
templateld M M £ [WY13]
createdTime M M —
resourceStatus M M -

8.1.3.4 Resource Pool Template
8.1.3.4.1 Definition

A resource pool template is a deployable entity to realize a resource pool which could contain

multiple resources with their interconnection relationship. This IOC inherits from IOC Template.

8.1.3.4.2 Attributes
Attribute name Supl.)ort Re?d Wr.lte Requirement IDs
qualifier | qualifier qualifier
maxCapacity M M M
minCapacity M M M

8.1.3.5 Virtual Machine Template

8.1.3.5.1 Definition

A virtual machine template is a preconfigured deployable entity which could realize a VM. This

IOC inherits from IOC Template.

&.1.3.5.2 Attributes

Attribute name 2::511: g:: qlﬁel?i(iier ql‘lvafiiit“leer Requirement IDs
0s M M -
cpu M M M
memory M M M
disks M M M

8.1.3.6 Volume Template

8.1.3.6.1 Definition

A volume template is a a preconfigured deployable entity which could realize a volume resource.
This IOC inherits from IOC Template.
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8.1.3.6.2 Attributes
Attribute name Supl?ort Re?d Wr.lte Requirement IDs
qualifier | qualifier qualifier
size[wy14] M M M

8.1.3.7 Virtual Machine

8.1.3.7.1 Definition

Virtual Machine is the complete environment that supports the execution of guest software. A

virtual machine is a full encapsulation of the virtual hardware, virtual disks, and the metadata

associated with it. Virtual machines allow multiplexing of the underlying physical machine through

a software layer called a hypervisor.

8.1.3.7.2 Attributes

Attribute name 2::511: Eg qlﬁ(;;litlier quwa;‘iiit‘i‘:er Requirement IDs
vmld M M -
0s MC M -
cpu M M M
memory M M M
disks M M M
volumeldList M M M
imageld MC M _
phyNetinterfaceldList M M M
vNetInterfaceldList 0 M M
hostname M M —
resourcePoollD 0 M _
templatelD 0 M B
priority 0 M M
snapshots 0 M _
createdTime M M _
vmStatus M M _
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Figure 8-5 depicts the states that can be supported by a VM.

deleteVirtualMachine

createVirtualMachine
‘ = Created
startVirtualMachine

shutdownVirtualMachine

suspendVirtualMachine

( T\
Started ]/

/[ Suspended

restartVirtualMachine

deleteVirtualMachine

restoreVirtualMachine

deleteVirtualMa

Stopped \

Figure 8-5 — State diagram of VM

8.2.3.8  Virtual Machine Ima

8.2.3.8.1 Definition

ge

Virtual Machine Image represents the information necessary for virtual machine to create a

Machine Instance.

8.2.3.8.2 Attributes

Attribute name 2:}:1[: f(“;:: qli(;?ifller ql‘lva;;iitin Requirement IDs
imageld M M -
imageName M M -
0S[WY15] o M -
createdTime (0] M B

8.1.3.9 Volume

8.1.3.9.1 Definition

Volume is the storage medium that is associated with a logical disk spanning on one or more hard

disk drives. It can be used for interoperable configure storage by the computing cloud.

8.1.3.9.2 Attributes

Attribute name Supl?ort Re?d Wr.lte Requirement IDs
qualifier | qualifier | qualifier
volumeld M M —
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size M M M
location 0) M —
resourcePool M M —
templateld 0) M —
createdTime M M —
volumeStatus M M _

8.1.3.10 Abstract Network Interface

8.1.3.10.1 Definition

Abstract network interface represents the point of interconnection between a computer and a private
or public network. Abstract Network Interface is an abstract IOC used for inheritance purpose, and

should not be instantiated.

8.1.3.10.2 Attributes

Attribute name 3:511: i(";::' qlﬁi?i(iler ql‘IZi'iitt"leer Requirement IDs
macAddress M M —
createdTime M M —
netinterfaceStatus M M _

8.1.3.11 Physical Network Interface

8.1.3.11.1 Definition

A physical network interface is the physical point of interconnection between a computer and a

private or public network. This IOC inherits from IOC Abstract Network Interface.

8.1.3.11.2 Attributes

Attribute name Support Read Write Requirement IDs
qualifier | qualifier | qualifier
phyNetlnterfaceld M M M
ipAddress M M M
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8.1.3.9.3 State diagram

Figure 8-6 depicts the states that can be supported by a physical network interface.

addPhysicalNetworkIn% removePhysicalNetworkInterface

o )

activatePhysicalNetworkInterface removePlysicalNetworkInterface

activatePhysicalNetworkInterface

/< e
Activated ]/ /l Inactivated
deactivatePhysicalNetworkInterface

Figure 8-6 — State diagram of physical network interface

8.1.3.12 Virtual Network Interface

8.1.3.12.1 Definition

A virtual network interface is the virtual point of interconnection between a computer and a private
or public network. This IOC inherits from IOC Abstract Network Interface.

8.1.3.12.2 Attributes
Attribute name 2:}:{: gg qlﬁel?i(iler ql\l)va;;iitiir Requirement IDs
vNetinterfaceld M M M
phyNetlnterfaceld M M M
maxLimitRate 0) M M

8.1.3.12.3 State diagram

Figure 8-7 depicts the states that can be supported by a virtual network interface.

activateVirtualNet

0\
Activated ]/

)

createVirtualNetworkI% deleteVirtualNetworkInterface
Created

workInterface

activateVirtualNetworkInterface

deleteVi

deactivateVirtualNetworkInterface

/[ Inactivated

alNetworkInterface
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Figure 8-7 — State diagram of virtual network interface
8.1.3.13 Resource Scheduling Policy

8.1.3.13.1 Definition
Resource Scheduling Policy represents a set of rules that are used to manage and control the state

and state transition of one or more virtualized resources.

8.1.3.13.2 Attributes(wy1e]

Attribute name Sup[.)ort Re?d Wr.lte Requirement IDs
qualifier | qualifier | qualifier
resourcePolicyld M M -
resourcePolicyDescription M M M

8.1.4 Information relationship definitions

8.1.4.1 Relation ResourcePool- ResourcePoolTemplate (M)

8.1.4.1.1 Definition
This represents a unidirectional relation from the ResourcePool to the ResourcePoolTemplate.

The role of the relation should be mapped to a reference attribute of ResourcePool. The name of the
reference attribute shall be the role name.

8.1.4.1.2 Roles

Name Definition

templateld This role (when present) represents the template identifier of the
ResourcePool which created by using an existing ResourcePool
template.
8.1.4.1.3 Constraint
Name Definition

8.1.4.2  Relation VirtualMachine-VirtualMachineTemplate (M)

8.1.4.2.1 Definition

This represents a unidirectional relation from the VirtualMachine to the VirtualMachineTemplate.
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The role of the relation should be mapped to a reference attribute of VirtualMachine. The name of
the reference attribute shall be the role name.

8.1.4.2.2 Roles

Name Definition

templateld This role (when present) represents the template identifier of the
VM which created by using an existing VM template.

8.1.4.2.3 Constraint

Name Definition

8.1.4.3 RelationVolume-VolumeTemplate (M)
8.1.4.3.1 Definition
This represents a unidirectional relation from the Volume to the VolumeTemplate.

The role of the relation should be mapped to a reference attribute of Volume. The name of the
reference attribute shall be the role name.

8.1.4.3.2 Roles

Name Definition

templateld This role (when present) represents the template identifier of the
volume which created by using an existing volume template.

8.1.4.3.3 Constraint

Name Definition

8.1.4.4 Relation VirtualMachine-VirtualMachinelmage (M)
8.1.4.4.1 Definition
This represents a unidirectional relation from the VirtualMachine to the VirtualMachine Image.

The role of the relation should be mapped to a reference attribute of VirtualMachine. The name of
the reference attribute should be the role name.
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Name

Definition

imageld

This role (when present) represents the image identifier of the VM
which created by using a exiting virtual machine image. When
creating a VM, if the parameter “os” is empty, the parameter
“imageld” must be specified.

8.1.4.4.3 Constraint

Name

Definition

oS

The operation system of a VM. When creating a VM, if the
parameter “os” is empty, the parameter “imageld” must be
specified.

8.1.4.5 Relation VirtualMachine-Volume (M)

8.1.4.5.1 Definition

This represents a unidirectional relation from the VirtualMachine to the Volume.

The role of the relation should be mapped to a reference attribute of VirtualMachine. The name of

the reference attribute shall be the role name.

8.1.4.5.2 Roles

Name

Definition

volumeldList

This role (when present) represents the volume identifiers contained
in the VM.

8.1.4.5.3 Constraint

Name

Definition

8.1.4.6  Relation VirtualMachine-PhysicalNetworkInterface (M)

8.1.4.6.1 Definition

This represents a unidirectional relation from the Virtual Machine to the Physical Network

Interface.

The role of the relation should be mapped to a reference attribute of Virtual Machine. The name of

the reference attribute shall be the role name.




-51-

TD 0215 Rev.3
8.1.4.6.2 Roles
Name Definition
phyNetinterfaceldList This role (when present) represents the physical network interface
identifiers contained in the VM.

8.1.4.6.3 Constraint

Name Definition

8.1.4.7 Relation VirtualMachine-VirtualNetworkInterface (M)
8.1.4.7.1 Definition
This represents a unidirectional relation from the Virtual Machine to Virtual Network Interface.

The role of the relation should be mapped to a reference attribute of Virtual Machine. The name of
the reference attribute shall be the role name.

8.1.4.7.2 Roles

Name Definition

vNetinterfaceldList This role (when present) represents the virtual network interface
identifiers contained in the VM. When this role is present, the VM.
vNetlInterfaces should carry the list of the vNetInterfaceld.

8.1.4.7.3 Constraint

Name Definition

phyNetinterfaceldList This role (when present) represents the physical network interface
identifiers which the vNetInterface is mapped to.

8.1.4.8 Relation VirtualNetworkInterface-PhysicalNetworkInterface (M)

8.1.4.8.1 Definition

This represents a unidirectional relation from the virtual network interface to physical network
interface.

The role of the relation should be mapped to a reference attribute of Virtual network interface. The
name of the reference attribute shall be the role name.

8.1.4.8.2 Roles

Name Definition

phyNetworkInterfaceld This role (when present) represents the physical network interface
which the virtual network interface would be mapped.




-52-

TD 0215 Rev.3
8.1.4.8.3 Constraint
Name Definition
8.1.5 Information attribute definitions
8.1.5.1 Definition and legal values
Attribute name Definition Information type/Legal values
managementDoaminld The identifier of the Name
management domain.
userLable The friendly name of the String
management domain.
managedResourceldList The list of resource Id that are Set of name
managed by this management
domain.
rplld The identifier of the RPL. Name
sub-resourcePoolldList The list of child resource pool | Set of name

Id that included in this RPL.

maxCapacity The maximum number of String
resources this RPL can hold. | |f not provided, assume it is
unlimited.
minCapacity The minimal number of String

resources this RPL can hold.

If not specified, assume it is
1.

createdTime Date and time of the resource Time
created.
resourcePoolStatus The current status of the String

resource pool.

The values may be one of the
followings:

{INITIATED,
CREATING,
CREATED,
DESTROYING,
DESTROYED,
READY

}

templateld

The identifier of the template.

Name

templateStatus

The current status of the
template.

String

The values may be one of the
followings:

{INITIATED,

CREATING,

CREATED,

DESTROYING,




-53-

TD 0215 Rev.3
Attribute name Definition Information type/Legal values
DESTROYED,
READY
}
vmld The identifier of the VM. Name
0s The operating system running String
on the VM.
cpu Count of CPU cores and CPU [Number, Number]
cores speed in MHz of the VM.
memory Main memory size in MB of the | Integer
VM.
disks The name and the size in GB of | {String, Number} []
local disks.
volumeldList The list of volume Id that Set of name
attached to this VM.
imageld The virtual machine image Id Name
which is used by VM.
If the os is empty when creating
a VM, the imageld must be
specified.
phyNetInterfaceldList The physical network interface Set of name
Id that attached to this VM.
vNetinterfaceldList The list of virtual network Set of name
interface Id that attached to this
VM.
hostname The name of the virtualized String
physical host that this VM is
contained in.
resourcePool Resource Pool Id of this VM Name
contained in.
priority The VM boot order or close String
order. The values may be one of the
followings:
{High,
Medium,
Low
}
snapshots The information of a snapshot string
that have been taken by this
VM. The information of a
snapshot includes snapshot ID
creating time and the snapshot
status.
vmStatus The current status of the VM. String

The values may be one of the
followings:

{INITIATED,
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Attribute name Definition Information type/Legal values
CREATING,
CREATED,
DESTROYING,
DESTROYED,
READY,
STOPPED,
STOPPING,
STARTING,
STARTED,
SUSPENDED,
SUSPENDING,
RESUMING,
RESTARTING
}
imageld The identifier of the VM image. | Name
imageName The name of the image, which is | String
convenient to read.
volumeld The identifier of the volume. Name
size The size of the volume in Integer
GBytes.
location The location of this volume is Set of name
contained.
resourcePool The immediate resource Pool Id | Name
of this volume contained in.
volumeStatus The current status of the String

template. The values may be one of the
followings:
{INITIATED,
CREATING,
CREATED,
DESTROYING,
DESTROYED,
READY
}
phyNetlnterfaceld The identifier of the physical Name
network interface.
macAddress MAC address of the network string
interface.
ipAddress IP address of the network string
interface.
netinterfaceStatus The current status of the String

physical network interface or
virtual network interface.

The values may be one of the
followings:

{ADDED,
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Attribute name Definition Information type/Legal values
ACTIVATED,
INACTIVATED,
PASSIVE,
DISABLED,
}
vNetInterfaceld The identifier of the virtual Name
network interface.
maxLimitRate The maximum limit rate of the Integer
virtual network interface.
Unit: kbytes/s
resourcePolicyld The identifier of resource Name
scheduling policy.
resourcePolicyDescription The description of the resource | String

8.1.5.2 Constraints
None,
8.2 Interface definition

8.2.1 Class diagram representing interfaces

The class diagram for basic object management reuses the definition in [ITU-T Rec. M.3700]. The

class diagram for alarm management IRP reuses the definition in [ITU-T Rec. M.3703], and the

class diagram for performance management IRP reuses the definition in [ITU-T Rec. M.3704].

Figure 8-8 depicts the other class diagram exclude the basic object management, alarm management

and performance management, including Cloud Virtualized Resource Configuration Management

IRP (CVRCMIRP).
<<interface>> <<realizes>>
VirtualMachineOprations << realizes>> |<<InformationObjectClass>> )
R CVRCMIRP <<interface>>
[+StartVirtualMachine() ResourceSchedulingPolicyOprations
+SuspendVirtualMachine()
+RestoreV1rtl}alMach1n§() +DispatchResourceSchedulingPolicy()
+ShutdownVirtualMachine()
+RestartVirtualMachine() <<interface>>
+SaveVirtualMachine() <<realizes>> FileTransferOpration
+Copy VirtualMachine()
+MigrateVirtualMachine() . K - - -
<<realizes>> <<realizes>> +Acqu1reAva11ab1eFlle§()
. . +DownloadAvailableFiles()
<<{eah‘zes> > << feﬂhZCS>T +FileDownloadIndication()
<<interface>> <<interface>>
. . . <<interface>> <<interface>>
VirtualMachinel Oprati i
A acine Mage”pra_ons VolumeOprations PhysicalNetworkInterfaceOprations VirtualNetworkInterfaceOprations
+AcquireVirtualMachinelmage() +AttachVolume()

+DownloadVirtualMachineImage()

+DetachVolume()

+ActivatePhysicalNetworkInterface()
+DeactivatePhysicalNetworkInterface()

+ActivateVirtualINetworkInterface()
+DeactivateVirtualNetworkInterface()

Figure 8-8 — Class diagram
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8.2.2 Generic rules

The following rules are relevant to all specifications. They shall simply be copied as part of the
specification.

Rule 1: Each operation with at least one input parameter supports a pre-condition valid_input_parameter
which indicates that all input parameters shall be valid with regard to their information type. Additionally,
each such operation supports an exception operation_failed invalid input parameter which is raised when

pre-condition valid_input_parameter is false. The exception has the same entry and exit state.

Rule 2: Each operation with at least one optional input parameter supports a set of pre-conditions
supported_optional _input parameter xxx where "xxx" is the name of the optional input parameter and the
pre-condition indicates that the operation supports the named optional input parameter. Additionally, each
such operation supports an exception operation_failed unsupported optional input parameter xxx which
is raised when (a) the pre-condition supported _optional input parameter xxx is false and (b) the named
optional input parameter is carrying information. The exception has the same entry and exit state.

Rule 3: Each operation shall support a generic exception operation_failed_internal problem which is raised
when an internal problem occurs and that the operation cannot be completed. The exception has the same

entry and exit state.
8.2.3ConfigurationManagement Interface (M)

8.2.3.1 ResourcePoolOperations interface (M)

The interface for basic object management reuses the definition in [ITU-T Rec. M.3700], including
Create object, Modify object, Delete object and Retrieve object information.

When create a resource pool, the input characteristic of the object instance could be specified in the
Parameter ‘attributeListIn’ in clause 7.3.3.3.2 of [ITU-T Rec. M.3700], such as template ID or the RPL
configuration parameters, include resource pool Id, description, maximum capacity, minimum
capacity and so on. The output characteristic of the object instance could be specified in the
Parameter ‘attributeListOut” in clause 7.3.3.3.3 of [ITU-T Rec. M.3700], such as the resource pool ID,
creating time and the current state.

When modify a resource pool, the parameters which would be modified could be specified in the
Parameter ‘modificationList’ in the clause 7.3.3.5.2 of [ITU-T Rec. M.3700], such as resource pool
ID, description and so on.

8.2.3.2 TemplateOperations interface (M)

The interface for basic object management reuses the definition in [I[TU-T Rec. M.3700], including
Create object, Modify object, Delete object and Retrieve object information.

When create a template, the input characteristic of the object instance could be specified in the
Parameter ‘attributeListIn’ in clause 7.3.3.3.2 of [I[TU-T Rec. M.3700]. The output characteristic of the
object instance could be specified in the Parameter ‘attributeListOut’ in clause 7.3.3.3.3 of [ITU-T Rec.
M.3700].

When modify a template, the parameters which would be modified could be specified in the
Parameter ‘modificationList’ in the clause 7.3.3.5.2 of [ITU-T Rec. M.3700].



-57-
TD 0215 Rev.3

8.2.3.2.1 Operation AcquireTemplate

The COSS could acquire the templates stored in the VRM in file format using some file transfer
mechanisms. This operation reuses the definition in the clause 8.2.3.9.1 in File transfer
management.

8.2.3.2.2 Operation DownloadTemplate

The VRM could download the templates stored in the COSS in file format using some file transfer
mechanisms. This operation reuses the definition in the clause 8.2.3.9.2 in File transfer
management.

8.2.3.3 VirtualMachineOperations interface (M)

The interface for basic object management reuses the definition in [ITU-T Rec. M.3700], including
Create object, Modify object, Delete object and Retrieve object information.

When create a VM, the input characteristic of the object instance could be specified in the Parameter
‘attributeListIn’ in clause 7.3.3.3.2 of [ITU-T Rec. M.3700]. The output characteristic of the object
instance could be specified in the Parameter ‘attributeListOut’ in clause 7.3.3.3.3 of [ITU-T Rec.
M.3700]. The VM creation data includes resource pool ID, OS, CPU, memory, disks and physical
network Interface Id and so on.

When modify a VM, the parameters which would be modified could be specified in the Parameter
‘modificationList’ in the clause 7.3.3.5.2 of [ITU-T Rec. M.3700]. The VM modification data
includes CPU, memory, disks and physical network Interface Id or virtual network interface Id, priority,

and so on.

8.2.3.3.1 Operation StartVirtualMachine
8.2.3.3.1.1 Definition

The COSS invokes this operation to start a virtual machine.

8.2.3.3.1.2 Input parameters
Parameter name Sup[.)ort Information type/Legal values Comment
qualifier
vmld M Name It specifies the identifier of a
VM.

8.2.3.3.1.3 Output parameters
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The values may be one of the
followings:

{INITIATED,
CREATING,
CREATED,
DESTROYING,
DESTROYED,
READY,
STOPPED,
STOPPING,
STARTING,
STARTED,
SUSPENDED,
SUSPENDING,
RESUMING,
RESTARTING

}

TD 0215 Rev.3
Parameter name Sup [.)Ol‘t Information type/Legal values Comment
qualifier
vmStatus M String It specifies the start operation

whether is successful.
If the operation is successful,
vmStatus= STARTED.

8.2.3.3.1.4 Pre-condition

The specified VM exists and at the “Created” status.

8.2.3.3.1.5 Post-condition

The specified VM is started, and the status of the VM is changed to “Started”.

8.2.3.3.1.6 Exceptions

Name

Definition

Not Implemented

Condition: The server does not(currently) support the functionality

required to fulfil the request.

Returned information: "Not Implemented".

Exit state: Entry state.
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Not Found

Condition: The request specified an Id of a resource that does not

exist.

Returned information: “Not Found".

Exit state: Entry state.

Method Not Allowed

Condition: The operation verb specified in the request is not

supported.

Returned information: “Method Not Allowed".

Exit state: Entry state.

Forbidden

Condition: The server recognized the credentials, but you do not
possess authorization to perform this request.

Returned information: “Forbidden ".

Exit state: Entry state.

8.2.3.3.2 Operation SuspendVirtualMachine

8.2.3.3.2.1 Definition

The COSS invokes this operation to suspend a virtual machine which is at “Started” status.

8.2.3.3.2.2 Input parameters

Parameter name Sup[.)ort Information type/Legal values Comment
qualifier
vmld M Name It specifies the identifier of the

VM.

8.2.3.3.2.3 Output parameters

Parameter name

Support
qualifier

Information type/Legal values

Comment

vmStatus

M

String

The values may be one of the
followings:

{INITIATED,
CREATING,
CREATED,
DESTROYING,
DESTROYED,
READY,
STOPPED,
STOPPING,
STARTING,
STARTED,
SUSPENDED,
SUSPENDING,
RESUMING,
RESTARTING

}

It specifies the operation
whether is successful.

If the operation is successful,
vmStatus= SUSPENDED.

8.2.3.3.2.4 Pre-condition

The VM exists and the VM is at the “Started” status.
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The VM is at “Suspended” status after the operation.

8.2.3.3.2.6 Exceptions

Name

Definition

Not Implemented

Condition: The server does not(currently) support the functionality

required to fulfil the request.

Returned information: " Not Implemented".

Exit state: Entry state.

Not Found

Condition: The request specified an Id of a resource that does not

exist.

Returned information: “Not Found".

Exit state: Entry state.

Method Not Allowed

Condition: The operation verb specified in the request is not

supported.

Returned information: “Method Not Allowed".

Exit state: Entry state.

Forbidden

Condition: The server recognized the credentials, but you do not
possess authorization to perform this request.

Returned information: “Forbidden ".

Exit state: Entry state.

8.2.3.3.3 Operation RestoreVirtualMachine

8.2.3.3.3.1 Definition

The COSS invokes this operation to restore a VM which is at “Suspended” status.

8.2.3.3.3.2 Input parameters
Parameter name Sup;.)ort Information type/Legal values Comment
qualifier
vmld M Name It specifies the identifier of the
VM.
8.2.3.3.3.3 Output parameters
Parameter name Sup[.)ort Information type/Legal values Comment
qualifier
vmStatus M String It specifies the operation

The values may be one of the
followings:

{INITIATED,
CREATING,
CREATED,
DESTROYING,
DESTROYED,
READY,
STOPPED,

whether is successful.
If the operation is successful,
vmStatus= STARTED.
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STOPPING,
STARTING,
STARTED,
SUSPENDED,
SUSPENDING,
RESUMING,
RESTARTING

}

8.2.3.3.3.4 Pre-condition

The VM exists and is at the “Suspended” status.

8.2.3.3.3.5 Post-condition

The VM is at “Started” status after the operation.

8.2.3.3.3.6 Exceptions

Name

Definition

Not Implemented

Condition: The server does not(currently) support the functionality
required to fulfil the request.

Returned information: " Not Implemented".
Exit state: Entry state.

Not Found

Condition: The request specified an Id of a resource that does not
exist.

Returned information: “Not Found".
Exit state: Entry state.

Method Not Allowed

Condition: The operation verb specified in the request is not
supported.

Returned information: “Method Not Allowed".

Exit state: Entry state.

Forbidden

Condition: The server recognized the credentials, but you do not
possess authorization to perform this request.

Returned information: “Forbidden ".
Exit state: Entry state.

8.2.3.3.4 Operation ShutdownVirtualMachine

8.2.3.3.4.1 Definition

The COSS invokes this operation to shut down a VM which is at is “started” status.

8.2.3.3.4.2 Input parameters
Parameter name Sup[.)ort Information type/Legal values Comment
qualifier
vmld M Name It specifies the identifier of the
VM.

8.2.3.3.4.3 Output parameters
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Parameter name

Support
qualifier

Information type/Legal values Comment

vmStatus

M

String It specifies the operation
The values may be one of the whether is successful.
followings: If the operation is successful,
{INITIATED, vmStatus= STOPPED.
CREATING,
CREATED,
DESTROYING,
DESTROYED,
READY,
STOPPED,
STOPPING,
STARTING,
STARTED,
SUSPENDED,
SUSPENDING,
RESUMING,
RESTARTING

}

8.2.3.3.4.4 Pre-condition

The VM exists and is at the “Started” status.

8.2.3.3.4.5 Post-condition

The VM is at “Stopped” status after the operation.

8.2.3.3.4.6 Exceptions

Name

Definition

Not Implemented

Condition: The server does not(currently) support the functionality
required to fulfil the request.

Returned information: " Not Implemented".
Exit state: Entry state.

Not Found

Condition: The request specified an Id of a resource that does not
exist.

Returned information: “Not Found".
Exit state: Entry state.

Method Not Allowed

Condition: The operation verb specified in the request is not
supported.

Returned information: “Method Not Allowed".

Exit state: Entry state.

Forbidden

Condition: The server recognized the credentials, but you do not
possess authorization to perform this request.

Returned information: “Forbidden ".
Exit state: Entry state.
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8.2.3.3.5 Operation RestartVirtualMachine

8.2.3.3.5.1 Definition

The COSS invokes this operation to restart a VM which is at the “Stopped” status.

8.2.3.3.5.2 Input parameters

Parameter name

Support
qualifier

Information type/Legal values

Comment

vmld

M

Name

It specifies the identifier of the
VM.

8.2.3.3.5.3 Output parameters

The values may be one of the
followings:

{INITIATED,
CREATING,
CREATED,
DESTROYING,
DESTROYED,
READY,
STOPPED,
STOPPING,
STARTING,
STARTED,
SUSPENDED,
SUSPENDING,
RESUMING,
RESTARTING

}

Parameter name Sup[.)ort Information type/Legal values Comment
qualifier
vmStatus M String It specifies the operation

whether is successful.
If the operation is successful,
vmStatus= STARTED.

8.2.3.3.5.4 Pre-condition

The VM exists and is at the “Stopped” status.

8.2.3.3.5.5 Post-condition

The VM is at “Started” status after the operation.

8.2.3.3.5.6 Exceptions

Name

Definition

Not Implemented

Condition: The server does not(currently) support the functionality

required to fulfil the request.

Returned information: " Not Implemented".

Exit state: Entry state.

Not Found

Condition: The request specified an Id of a resource that does not
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exist.

Returned information: “Not Found".

Exit state: Entry state.

Method Not Allowed Condition: The operation verb specified in the request is not
supported.
Returned information: “Method Not Allowed".
Exit state: Entry state.

Forbidden Condition: The server recognized the credentials, but you do not

possess authorization to perform this request.
Returned information: “Forbidden ".

Exit state: Entry state.

8.2.3.3.6 Operation SaveVirtualMachine

8.2.3.3.6.1 Definition

The COSS invokes this operation to save a VM, after the operation, a new snapshot is created and
the COSS receives the snapshot information as a response.

8.2.3.3.6.2 Input parameters
Parameter name Sup[.)ort Information type/Legal values Comment
qualifier
vmld M Name It specifies the identifier of the
VM.
8.2.3.3.6.3 Output parameters
Parameter name Sup[.)ort Information type/Legal values Comment
qualifier
snapshotld M String It specifies the identifier of the
snapshot.
createdTime M Time The time of the snapshot is
created.
snapshotStatus M String The current status of the
The values may be one of the snapshot.
followings: If the operation is successful,
{INITIATED, snapshotStatus = CREATED.
CREATING,
CREATED,
DESTROYING,
DESTROYED,
READY
}
8.2.3.3.6.4 Pre-condition

The VM should be suspended, and at the ‘Suspended’ status.

8.2.3.3.6.5 Post-condition

A snapshot created and the snapshot information is returned as a response.
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Name

Definition

Not Implemented

Condition: The server does not(currently) support the functionality
required to fulfil the request.

Returned information: " Not Implemented".
Exit state: Entry state.

Not Found

Condition: The request specified an Id of a resource that does not
exist.

Returned information: “Not Found".
Exit state: Entry state.

Method Not Allowed

Condition: The operation verb specified in the request is not
supported.

Returned information: “Method Not Allowed".

Exit state: Entry state.

Forbidden

Condition: The server recognized the credentials, but you do not
possess authorization to perform this request.

Returned information: “Forbidden ".
Exit state: Entry state.

8.2.3.3.7 Operation CopyVirtualMachine

8.2.3.3.7.1 Definition

The COSS invokes this operation to copy the VM, after the operation, a new VM is created and the
new VM ID is feed back to the COSS as a response

8.2.3.3.7.2 Input parameters
Parameter name SupPort Information type/Legal values Comment
qualifier
vmld M Name It specifies the identifier of a
VM.
newVMId M Name It specifies the identifier of the
new VM.
physicalServerld M Name It specifies the location of the
new VM.
8.2.3.3.7.3 Output parameters
Parameter name SupPort Information type/Legal values Comment
qualifier
newVMId M Name It specifies the identifier of the
new VM.
8.2.3.3.7.4 Pre-condition

The specified VM, as well as the physical server which is used to store the new VM should exist.

8.2.3.3.7.5 Post-condition

The VM is copied successfully, and the new VM is stored to the specified physical server.
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Name

Definition

Not Implemented

Condition: The server does not(currently) support the functionality
required to fulfil the request.

Returned information: " Not Implemented".
Exit state: Entry state.

Not Found

Condition: The request specified an Id of a resource that does not
exist.

Returned information: “Not Found".
Exit state: Entry state.

Method Not Allowed

Condition: The operation verb specified in the request is not
supported.

Returned information: “Method Not Allowed".

Exit state: Entry state.

Forbidden

Condition: The server recognized the credentials, but you do not
possess authorization to perform this request.

Returned information: “Forbidden ".
Exit state: Entry state.

8.2.3.3.8 Operation MigrationVirtualMachine

8.2.3.3.8.1 Definition

The VM is migrated from one physical server to another physical server.

8.2.3.3.8.2 Input parameters
Parameter name Supl.)ort Information type/Legal values Comment
qualifier
vmld M Name It specifies the identifier of the
VM.
sourceLocation M String The location of the VM before
migration.
destinationLocation M String The location of the VM which
should be migrated to.
8.2.3.3.8.3 Output parameters
Parameter name Supl?ort Information type/Legal values Comment
qualifier
response M Boolean It specifies the migration
operation whether is successful.
8.2.3.3.8.4 Pre-condition
The specified VM, as well as the physical server which is used to store the migrated VM should
exist.
8.2.3.3.8.5 Post-condition

The VM is migrated to the destination physical server.
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8.2.3.3.8.6 Exceptions

Name Definition

Not Implemented Condition: The server does not(currently) support the functionality
required to fulfil the request.

Returned information: " Not Implemented".
Exit state: Entry state.

Not Found Condition: The request specified an Id of a resource that does not
exist.

Returned information: “Not Found".
Exit state: Entry state.

Method Not Allowed Condition: The operation verb specified in the request is not
supported.

Returned information: “Method Not Allowed".

Exit state: Entry state.

Forbidden Condition: The server recognized the credentials, but you do not
possess authorization to perform this request.

Returned information: “Forbidden ".
Exit state: Entry state.

8.2.3.4 VirtualMachinelmageOperations interface (M)

The interface for basic object management reuses the definition in [ITU-T Rec. M.3700], including
Create object, Delete object and Retrieve object information.

When create a VM image, the input characteristic of the object instance could be specified in the
Parameter ‘attributeListIn’ in clause 7.3.3.3.2. The output characteristic of the object instance could be
specified in the Parameter “attributeListOut” in clause 7.3.3.3.3. The VM image creation data includes
the vmID and the image name which will be generated and so on.

When modify a VM image, the parameters which would be modified could be specified in the
Parameter ‘modificationList’ in the clause 7.3.3.5.2. The VM image query data includes image ID,
image name, os and creating time.

8.2.3.4.1 Operation AcquireVirtualMachinelmage

The COSS could acquire the virtual machine images stored in the VRM in file format using some
file transfer mechanisms. This operation reuses the definition in the clause 8.2.3.9.1 in File transfer
management.

8.2.3.4.2 Operation DownloadVirtualMachineImage

The VRM could download the virtual machine images stored in the COSS in file format using some
file transfer mechanisms. This operation reuses the definition in the clause 8.2.3.9.2 in File transfer
management.

8.2.3.5 VolumeOperations interface (M)

The interface for basic object management reuses the definition in [ITU-T Rec. M.3700], including
Create object, Modify object, Delete object and Retrieve object information.
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When create a volume, the input characteristic of the object instance could be specified in the
Parameter ‘attributeListIn’ in clause 7.3.3.3.2. The output characteristic of the object instance could be
specified in the Parameter “attributeListOut’ in clause 7.3.3.3.3. The volume creation data includes
resourcePoollD, volume size and Location and so on.

When modify a volume, the parameters which would be modified could be specified in the
Parameter ‘modificationList’ in the clause 7.3.3.5.2. The volume modification data includes
description, size and so on.

8.2.3.5.1 Operation AttachVolume
8.2.3.5.1.1 Definition

The COSS invokes this operation to attach the volume to a specified VM.

8.2.3.5.1.2 Input parameters
Parameter name Support Information type/Legal values Comment
qualifier
vmld M Name It specifies the identifier of the
VM that the volume would be
attached to.
volumeld M Name It specifies the identifier of the
volume.
8.2.3.5.1.3 Output parameters
Parameter name Support Information type/Legal values Comment
qualifier
response M Boolean It specifies the operation
whether is successful.
8.2.3.5.1.4 Pre-condition

The specified VM and the volume should exist.

8.2.3.5.1.5 Post-condition
None.
8.2.3.5.1.6 Exceptions
Name Definition
Not Implemented Condition: The server does not(currently) support the functionality
required to fulfil the request.
Returned information: " Not Implemented".
Exit state: Entry state.
Not Found Condition: The request specified an Id of a resource that does not

exist.
Returned information: “Not Found".
Exit state: Entry state.

Method Not Allowed Condition: The operation verb specified in the request is not
supported.
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Returned information: “Method Not Allowed".

Exit state: Entry state.

No Content

Condition: The request has been processed and no content was

returned.

Returned information: “No Content ".

Exit state: Entry state.

8.2.3.5.2 Operation DetachVolume

8.2.3.5.2.1 Definition

The COSS invokes this operation to detach the volume from the specified VM.

8.2.3.5.2.2 Input parameters
Parameter name Sup[.)ort Information type/Legal values Comment
qualifier
vmld M Name It specifies the identifier of a
VM that the volume would be
detached from.
volumeld M Name It specifies the identifier of the
volume.
8.2.3.5.2.3 Output parameters
Parameter name Sup[‘)ort Information type/Legal values Comment
qualifier
response M Boolean It specifies the reduce operation
whether is successful.
8.2.3.5.2.4 Pre-condition

The specified VM and the volume should exist.

8.2.3.5.2.5 Post-condition
None.
8.2.3.5.2.6 Exceptions
Name Definition
Not Implemented Condition: The server does not(currently) support the functionality
required to fulfil the request.
Returned information: "Not Implemented".
Exit state: Entry state.
Not Found Condition: The request specified an Id of a resource that does not
exist.
Returned information: “Not Found".
Exit state: Entry state.
Method Not Allowed Condition: The operation verb specified in the request is not
supported.
Returned information: “Method Not Allowed".
Exit state: Entry state.
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No Content Condition: The request has been processed and no content was
returned.

Returned information: “No Content ".
Exit state: Entry state.

8.2.3.6 PhysicalNetworkInterfaceOperations interface (M)

The interface for basic object management reuses the definition in [ITU-T Rec. M.3700], including
Create object, Modify object, Delete object and Retrieve object information.

When create a physical network interface, the input characteristic of the object instance could be
specified in the Parameter “attributeListIn’ in clause 7.3.3.3.2. The output characteristic of the object
instance could be specified in the Parameter “attributeListOut’ in clause 7.3.3.3.3. The physical
network interface creation data includes IP address, MAC address and so on.

When modify a physical network interface, the parameters which would be modified could be
specified in the Parameter ‘modificationList’ in the clause 7.3.3.5.2. The physical network interface
modification data includes physical network interface ID, IP Address and so on.

8.2.3.6.1 Operation ActivatePhysicalNetworkInterface
8.2.3.6.1.1 Definition

The COSS invokes this operation to activate the physical network interface.

8.2.3.6.1.2 Input parameters
Parameter name SupPort Information type/Legal values Comment
qualifier
phyNetworkInterface M Name It specifies the identifier of the
Id physical network interface.
8.2.3.6.1.3 Output parameters
Parameter name Sup[.)ort Information type/Legal values Comment
qualifier
netlnterfaceStatus M String The current status of the
The values may be one of the physical network interface.
followings: If the operation is successful,
{ADDED, netlnterfaceStatus=
ACTIVATED, ACTIVATED.
INACTIVATED,
PASSIVE,
DISABLED,
}
8.2.3.6.1.4 Pre-condition
None.
8.2.3.6.1.5 Post-condition

The specified physical network interface is activated, and at the “Activated” status after the
operation.
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Name

Definition

Not Implemented

Condition: The server does not(currently) support the functionality

required to fulfil the request.

Returned information: "Not Implemented".

Exit state: Entry state.

Not Found

Condition: The request specified an Id of a resource that does not

exist.

Returned information: “Not Found".

Exit state: Entry state.

Method Not Allowed

Condition: The operation verb specified in the request is not

supported.

Returned information: “Method Not Allowed".

Exit state: Entry state.

Forbidden

Condition: The server recognized the credentials, but you do not
possess authorization to perform this request.

Returned information: “Forbidden ".

Exit state: Entry state.

8.2.3.6.2 Operation DeactivatePhysicalNetworkInterface

8.2.3.6.2.1 Definition

The COSS invokes this operation to deactivate the physical network interface.

8.2.3.6.2.2 Input parameters
Parameter name Supl.)ort Information type/Legal values Comment
qualifier
phyNetworkInterface M Name It specifies the identifier of the
Id physical network interface.
8.2.3.6.2.3 Output parameters
Parameter name SupPort Information type/Legal values Comment
qualifier
netInterfaceStatus M String The current status of the
The values may be one of the physical network interface.
followings: If the operation is successful,
{ADDED, netInterfaceStatus=
ACTIVATED, INACTIVATED.
INACTIVATED,
PASSIVE,
DISABLED,
}
8.2.3.6.2.4 Pre-condition

The physical network interface exists and is at the “Activated” status.

8.2.3.6.2.5 Post-condition
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The physical network interface is deactivated and is at the “Deactivated” status.

8.2.3.6.2.6 Exceptions

Name Definition

Not Implemented Condition: The server does not(currently) support the functionality
required to fulfil the request.

Returned information: "Not Implemented".
Exit state: Entry state.

Not Found Condition: The request specified an Id of a resource that does not
exist.

Returned information: “Not Found".
Exit state: Entry state.

Method Not Allowed Condition: The operation verb specified in the request is not
supported.

Returned information: “Method Not Allowed".

Exit state: Entry state.

Forbidden Condition: The server recognized the credentials, but you do not
possess authorization to perform this request.

Returned information: “Forbidden ".
Exit state: Entry state.

8.2.3.7 VirtualNetworkInterfaceOperations interface (M)

The interface for basic object management reuses the definition in [ITU-T Rec. M.3700], including
Create object, Modify object, Delete object and Retrieve object information.

When create a virtual network interface, the input characteristic of the object instance could be
specified in the Parameter ‘attributeListIn’ in clause 7.3.3.3.2. The output characteristic of the object
instance could be specified in the Parameter ‘attributeListOut’ in clause 7.3.3.3.3. The virtual network
interface creation data includes physical network interface ID, VM ID, MAC address and
maxLimitRate and so on.

When modify a virtual network interface, the parameters which would be modified could be
specified in the Parameter ‘modificationList’ in the clause 7.3.3.5.2. The virtual network interface
modification data includes physical network interface ID, MAC address and maxLimitRate and so
on.

8.2.3.7.1 Operation ActivateVirtualNetworkInterface
8.2.3.7.1.1 Definition

The COSS invokes this operation to activate the virtual network interface.

8.2.3.7.1.2 Input parameters
Parameter name Sup[.)ort Information type/Legal values Comment
qualifier
virNetworkInterface 1d M Name It specifies the identifier of the

virtual network interface.
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8.2.3.7.1.3 Output parameters
Parameter name Sup[.)ort Information type/Legal values Comment
qualifier
netlnterfaceStatus M String The current status of the virtual

The values may be one of the network interface.
followings: If the operation is successful,
{CREATING, netInterfaceStatus=
CREATED, ACTIVATED.
ACTIVATED,
INACTIVATED,
PASSIVE,
DISABLED,
}

8.2.3.7.1.4 Pre-condition

None.

8.2.3.7.1.5 Post-condition

The specified virtual network interface is activated, and is at the “Activated” status.

8.2.3.7.1.6 Exceptions

Name Definition

Not Implemented Condition: The server does not(currently) support the functionality
required to fulfil the request.

Returned information: "Not Implemented".
Exit state: Entry state.

Not Found Condition: The request specified an Id of a resource that does not
exist.

Returned information: “Not Found".
Exit state: Entry state.

Method Not Allowed Condition: The operation verb specified in the request is not
supported.

Returned information: “Method Not Allowed".

Exit state: Entry state.

Forbidden Condition: The server recognized the credentials, but you do not
possess authorization to perform this request.

Returned information: “Forbidden ".
Exit state: Entry state.

8.2.3.7.2 Operation DeactivateVirtualNetworkInterface
8.2.3.7.2.1 Definition
The COSS invokes this operation to deactivate the virtual network interface.

8.2.3.7.2.2 Input parameters
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Support

Parameter name . Information type/Legal values Comment
qualifier
virNetworkInterfaceld M Name It specifies the identifier of the
virtual network interface.
8.2.3.7.2.3 Output parameters
Parameter name Sup[.)ort Information type/Legal values Comment
qualifier
netlnterfaceStatus M String The current status of the virtual

The values may be one of the
followings:

{CREATING,
CREATED,
ACTIVATED,
INACTIVATED,
PASSIVE,
DISABLED,

}

network interface.

If the operation is successful,
netlnterfaceStatus=
INACTIVATED.

8.2.3.7.2.4 Pre-condition

The virtual network interface exists and is at the “Activated” status.

8.2.3.7.2.5 Post-condition

The virtual network interface is deactivated and is at the “Deactivated” status.

8.2.3.7.2.6 Exceptions

Name

Definition

Not Implemented

Condition: The server does not(currently) support the functionality

required to fulfil the request.

Returned information: "Not Implemented".

Exit state: Entry state.

Not Found

Condition: The request specified an Id of a resource that does not

exist.

Returned information: “Not Found".

Exit state: Entry state.

Method Not Allowed

Condition: The operation verb specified in the request is not

supported.

Returned information: “Method Not Allowed".

Exit state: Entry state.

Forbidden

Condition: The server recognized the credentials, but you do not
possess authorization to perform this request.

Returned information: “Forbidden ".

Exit state: Entry state.
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8.2.3.8 ResourceSchedulingPolicyManagementOperations interface (M)

The interface for basic object management reuses the definition in [ITU-T Rec. M.3700], including
Retrieve object information. The RSP query data includes resource policy ID and resource policy
description and so on.

8.2.3.8.1 Operation DispatchResourceSchedulingPolicy
8.2.3.8.1.1 Definion

The COSS invokes this operation to dispatch the resource scheduling policy.

8.2.3.8.1.2 Input parameters
Parameter name Sup[.)ort Information type/Legal values Comment
qualifier
resourcePolicyInformation M String It specifies the resource
The list of the following scheduling policy
informations: information.
{resourcePolicyld,
resource PolicyDescription
}.
8.2.3.8.1.3 Output parameters
Parameter name SupPort Information type/Legal values Comment
qualifier
response M Boolean It specifies the issue operation
whether is successful.
8.2.3.8.1.4 Pre-condition
None.
8.2.3.8.1.5 Post-condition
None.
8.2.3.8.1.6 Exceptions
Name Definition
Not Implemented Condition: The server does not(currently) support the functionality
required to fulfil the request.
Returned information: "Not Implemented".
Exit state: Entry state.
Method Not Allowed Condition: The operation verb specified in the request is not
supported.
Returned information: “Method Not Allowed".
Exit state: Entry state.
Forbidden Condition: The server recognized the credentials, but you do not
possess authorization to perform this request.
Returned information: “Forbidden ".
Exit state: Entry state.
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8.2.3.9 File Transfer Management interface (M)

8.2.3.9.1 Operation AcquireAvailableFiles

8.2.3.9.1.1 Definition

The COSS invokes this operation to acquire the file(s), such as template file(s) or virtual machine

image file(s), and so on.

8.2.3.9.1.2 Input parameters
Parameter name Sup[.)ort Information type/Legal values Comment
qualifier
: M string It specifies the acquire object
objectType p q )
] P type, includes template file(s) or
image file(s).
objectldList M Set of Name It spepiﬁes the acquire object
identifiers.
8.2.3.9.1.3 Output parameters
Parameter name Sup[.)ort Information type/Legal values Comment
qualifier
response M Boolean It speciﬁ_es _the acquire operation
whether is invoked successfully.
8.2.3.9.1.4 Pre-condition
None.
8.2.3.9.1.5 Post-condition

The VRM starts a file preparation task on the request of the COSS. When the preparation is
finished, the VRM will send a "NotifyFileTransferReady" notification to the COSS. When the
preparation is failed, the VRM will send a "NotifyFilePreparationError" notification to the COSS.

8.2.3.9.1.6 Exceptions

Name

Definition

Not Implemented

Condition: The server does not(currently) support the functionality
required to fulfil the request.

Returned information: "Not Implemented".
Exit state: Entry state.

Not Found

Condition: The request specified an Id of a resource that does not
exist.

Returned information: “Not Found".

Exit state: Entry state.

Method Not Allowed

Condition: The operation verb specified in the request is not
supported.
Returned information: “Method Not Allowed".
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Exit state: Entry state.

Condition: The request has been processed and no content was

No Content
returned.

Returned information: “No Content ".
Exit state: Entry state.

8.2.3.9.2 Operation DownloadAvailableFiles

8.2.3.9.2.1 Definition
The VRM invokes this operation to download the file(s), include template file(s) or image file(s)
and so on.
8.2.3.9.2.2 Input parameters
Parameter name Support Information type/Legal values Comment
qualifier
objectType M string It speciﬁes the downloaded
object type, includes template
file(s) or image file(s).
objectldList M Set of Name It s.peci.ﬁes t.he downloaded
object identifiers.
8.2.3.9.2.3 Output parameters
Parameter name Support Information type/Legal values Comment
qualifier
response M Boolean It specjﬁes the dOV\‘/IlI.Oéld
operation whether is invoked
successfully.
8.2.3.9.2.4 Pre-condition
None.
8.2.3.9.2.5 Post-condition

The COSS starts a file preparation task on the request of the VRM. When the preparation is
finished, the COSS will invoke FileDownloadIndication to indicate the VRM to download the files.

8.2.3.9.2.6 Exceptions

Name Definition

Not Implemented Condition: The server does not(currently) support the functionality
required to fulfil the request.

Returned information: "Not Implemented".
Exit state: Entry state.

Not Found Condition: The request specified an Id of a resource that does not
exist.

Returned information: “Not Found".
Exit state: Entry state.

Method Not Allowed Condition: The operation verb specified in the request is not
supported.
Returned information: “Method Not Allowed".
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Exit state: Entry state.

No Content

Condition: The request has been processed and no content was

returned.

Returned information: “No Content ".

Exit state: Entry state.

8.2.3.9.3 Operation FileDownloadIndication

8.2.3.9.3.1 Definion

The COSS invokes this operation to indicate the VRM to download the files.

8.2.3.9.3.2 Input parameters
Parameter name Support Information type/Legal values Comment
qualifier
fileInfoList M FileInfoListType ::= All information pertaining to
SET OF SEQUENCE { the files are provided in this
fileDirectory String, parameter.
fileInfoList SET OF
SEQUENCE {
fileName String,
fileSize INTEGER,
fileCompression String,
fileCreationTime
GeneralizedTime,
fileDeletionTime
GeneralizedTime
}
}
8.2.3.9.3.3 Output parameters
Parameter name Sup;.)ort Information type/Legal values Comment
qualifier
response M Boolean It specifies the issue operation
whether is successful.
8.2.3.9.3.4 Pre-condition
The fileInfoList is valid.
8.2.3.9.3.5 Post-condition

The downloaded file exists.

8.2.3.9.3.6 Exceptions
Name Definition
Not Implemented Condition: The server does not(currently) support the functionality

required to fulfil the request.

Returned information: "Not Implemented".
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Exit state: Entry state.

Not Found Condition: The request specified an Id of a resource that does not
exist.
Returned information: “Not Found".
Exit state: Entry state.

No Content Condition: The request has been processed and no content was

returned.

Exit state: Entry state.

Returned information: “No Content ".

8.2.3.9.4 Notification notifyFileTransferReady

8.2.3.9.4.1 Definition
This notification is used to inform the COSS that the requested file(s) is prepared and ready for
transfer.
8.2.3.9.4.2 Input parameters
Matching information/
Parameter name Qualifiers Information type/ Comment
Legal values
transferld M INTEGER This is the transfer identifier for
this file transfer transaction.
fileInfoList M FileInfoListType All information pertaining to the
files are provided in this
parameter. See
clause 8.2.3.9.1.2 for details.
ipAddress O String The IP address of the host
machine where the files are
located.
userName 0O String The user name to be used in
FTP.
password O String The password to be used in FTP.
8.2.3.9.4.3 Triggering event
8.2.3.9.4.3.1 From state

FilePreparationStarted.

Assertion name

Definition

FilePreparationStarted

Once receiving the template or image acquire request of a COSS,
the VRM will start preparing the template file(s) or image file(s).

8.2.3.9.4.3.2 To state
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FilePreparationFinishedSuccessfully.

Assertion name

Definition

FilePreparationFinished
Successfully

The requested file(s) is prepared successfully.

8.2.3.9.5 Notification notifyFilePreparationError

8.2.3.9.5.1 Definition
This notification is used to inform the COSS that an error occurred while the VRM was preparing
the requested file(s).
8.2.3.9.5.2 Input parameters
Matching information/
Parameter name Qualifiers Information type/ Comment
Legal values
transferld M INTEGER This is the transfer identifier for
this file transfer transaction.
reason M String This indicates error reason why
file transfer preparation failed.
perceivedSeverity M ENUMERATED {major, This indicates the severity of the
minor, warning} / error, can be one of the
"major": the severity is high following: major, minor,
"minor": the severity is low warning.
"warning": the severity is very
low
additional Text O String This parameter may be used to
specify additional information
about this error.
8.2.3.9.5.3 Triggering event
8.2.3.9.5.3.1 From state

FilePreparationStarted.

Assertion name

Definition

FilePreparationStarted

Once receiving the template or image acquire request of a COSS,
the VRM will start preparing the template file(s) or image file(s).

8.2.3.9.5.3.2 To state

FilePreparationFinishedUnsuccessfully.

Assertion name

Definition

FilePreparationFinished

The requested file(s) is not prepared successfully, and some errors
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Unsuccessfully occurred during the preparation procedure.

8.2.4 FaultManagementQOperations interface (M)

The fault management operation reuses the definition in the [ITU-T Rec M.3703].

8.2.5 PerformanceManagementOperations interface (M)
The performance management operation reuses the definition in the [ITU-T Rec M.3704].

The performance parameters of the virtual resource in the cloud computing environment are as
follows:

Parameter Name

Comment

Information type/Legal values

CPU utilization

The CPU utilization ratio of the
VM.

Float

The value should be
(0..100).

memory utilization

The memory utilization ratio of
the VM.

Float

The value should be
(0..100).

disk utilization

The disk utilization ratio of the
VM.

Float

The value should be
(0..100) .

storage utilization

The storage utilization of the
volume.

Float

The value should be
(0..100).

I/0 traffic

The input or output traffic of the
volume.

Integer
Unit: Mbytes/s

network traffic The network traffic of the Integer
network interface. Unit: Mbytes
bandwidth The bandwidth of the network Integer
interface. Unit: Mbytes/s
packet loss ratio The packet loss ratio of the Float

network interface.

The value should be
(0..100) .

time delay

The time delay of the network
interface.

Integer
Unit: ms
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