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What is Deployment?

- Deployment and configuration of distributed

applications:
» Essential part of the overall system life-cycle

 Process of installing and customizing a distributed
application in a target environment and take it into
operation

* Deployment process includes wide range of
deployment tasks:
» assembling & packaging,
* target node assignment, code upload, installation,
* instantiation, configuration, connection set-up

rolwnfycoyrdarte automate-thesconmonent-based i+



Deployment & Configuration Overview
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General Deployment Tool Chain

Software
components + \ 4
Deployment N ‘
\ /
) Automated Manual
Requirements (XML) planning N \ / planning

Assembling &
Packagin
’ Y Deployment
‘ ’ S— Process

Appllcatlon Component

package distribution,

System installation,

resources instantiation,
configuration and

execution

\ / Middleware
w Target environment(s)
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Overview on OMG D+C

* In 2003 the OMG adopted the Deployment and
Configuration of Component-based
Applications specification

* Focus: Interoperable deployment machinery

« Deployment architecture with well-defined interfaces and
interchange formats

» Development phase out of scope of D+C
 Starting point: complete (implemented) specification

« D+C spec is applicable to wide range of different component-
based methodologies

» Precondition: Compatible component definition




The D+C Specification...

.. Standardizes a common deployment model, interfaces and
interchange formats for vendor-independent automated deployment
of distributed component-based applications

.. Enables Interoperability between vendors

.. Is compatibility with OMG standards
« MOF 1.4, XMI 2.0
« CCM (adding extensions)

« Alignment with UML2.0
=> refinement of deployment & infrastructure concepts

.. Overcomes CCM deployment limitations

« Hierarchical components and assemblies with external interfaces

» Heterogeneous multi-vendor assemblies

« Add target environment description

« Define some deployment infrastructure interfaces for interoperability
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... and i1s Technology Independent

Mapping to
different
component
platforms

Different
Component v
Standards

CCM SCA
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Relationship to MDA

Submission conforms to MDA.
It is composed of three main levels of models:

* D+C PIM (core of the D+C spec)
 Defining general concepts for Deployment & Configuration

* Independent of distributed component middleware technology (e.g.CORBA or
J2EE), information formatting technology (e.g. XML DTD and XML), and
programming languages (e.g. C++ and Java)

* D+C PSM for CCM (integral part of the D+C spec)
« Constitute a realization of the D+C PIM on a concrete platform
* A PIM-to-PSM transformation is explicitly defined for this PSM
« Mappings to CORBA IDL and XML schemata at PSM level

* D+C Tool-Support Profile (for UML 1.4)
» Closely related to the D+C PIM

 This profile defines a concrete UML-based syntax for the abstract language
defined by the D+C PIM for specifying the deployment and configuration of
distributed components

* Enables use of generic UML tools

» Use of defined stereotypes enables the automatic generation of D+C classes
and descriptors from D+C UML models
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D+C Specification Overview

% % o+C Specificatioh

SW SW
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In more Detall...

* The D+C submission provides means for:

Describing the deployment requirements of the software

Packaging the software and associated metadata for delivery between
the software producer and the deployer

Configuring the software before deployment decisions are made

Describing the facilities of the distributed target execution
infrastructure

Deployment planning, i.e. deciding how the software will be deployed
onto the targeted distributed execution infrastructure

Performing the actual preparation of the application for execution, e.g.,
uploading parts of the software to their location of execution

Launching, monitoring, and terminating the application
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Deployment Use Cases (Phases)
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Application Deployment

User \ © DeploymentTarget

ApplicationDeployment
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Package Installation

User \ O DeploymentTarget

ApplicationDeployment

<<uses>>,”
iz’ Package is installed in
the Repository of the
Packagelnstallation AT @Gl
\ i managed by the
\
' TargetManager
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CreatePackage
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Deployment Planning

A

User \ O

ApplicationDeployment

7/

<<uses>>,”
K/

Packagelnstallation
\

\
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<<uses>> v
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CreatePackage
Configuration

<<uses>>

C D

Deployment
Planning

€-=-—ue___

A

DeploymentTarget

» All decisions necessary for

deployment are made

e Component requirements are
matched against available
resources

e If all deployment requirements
are met, a DeploymentPlan is
created
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Deployment Preparation
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Application Launching

\ O DeploymentTarget
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Deployment Use Cases

7/~ N\

* No clear separation between
preparation and launch, \

o This allows for a wide range of fdown %
options (preload, early instantiation
vs. late loading, etc.) </DeploymentTarget

* One of both phases includes:
» Allocation of resources
e Loading artifacts onto nodes
e Instantiation, interconnection
and start of components

ment
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Application Shutdown

% ApplicationShutdown\ %
User \/L(D DeploymentTarget

* Ending the application's life Deployment

» Release of resources . ~.
\\ \\
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Overview on Deployment Modeling
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Level
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Segmentation of D+C Models

Data Component (  Execution / Target
Dimension Data Model DataModel ¢/ DataModel
A
Component Execution Target
@ @ Deploymert Decisions| o
D+C Models | y
Depoyment Execution >
o M) 4
v
Management Component “  Execution Target
Dimension Management ) Management | Management

Model Model Model




Segmentation of D+C Models

/-Metadata to describe \

components and its
implementations with its
deployment
requirements

/

Execution
Data Model

Component
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\._component packages { /
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Component Data Model
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A
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Target
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Component *(Recursive) component et
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D+C Component Definition

A Component ...

’ ... Is a replacable unit
Provided Interfaces e by ita ports
I (required and provided

g[ co |G interfaces)
=

/ \

Component Required Interface
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D+C Component Definition (cont’d)

A Component ...

... Is a replacable unit
defined by its ports
(required and provided
interfaces)

.. IS connected with other
components via its ports
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D+C Component Definition (cont’d)

A Component ...

... Is a replacable unit
defined by its ports

(required and provided
(" ComponentC0 interfaces)

.. Is connected with other
components via ports

.. may be hierarchically
defined (also called
Assembly)
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D+C Component Implementation
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Different Views on Components

N _Bl_laclk b?x view
Application .~ | e T eoiEn s
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Component Data Model

<<Description>> B

+dependsOn

PackageConfiguration

+specializedConfig

<<Developer>>

ImplementationArtifactDescription

*
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ComponentAssemblyDescription
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1.7

+basePackage| 0..1

1.7

<<Packager>>

<<Developer>>

MonolithicimplementationDescription

<<Implementer>>

ComponentPackageDescription

+imp|ementation>|

1 % ComponentimplementationDescription

base type}

{same interface or

1

+realizes

ComponentinterfaceDescription B o

<<Specifier>> 1

Recursion on Packages

« Easy reuse of packages

+implements

Starting point: ComponentPackageDescription

Application
View

Assembly

Implementation
View

Monolithic

Implementation
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Component Data Model

™

Describes a concrete //// +dependsOn
<<Description>> conflgura’uon of a <<Developer>> et
PackageConfiguration component package that is ImplementationArtifactDescription |
B i +primaryArtifact’ ' {_*
won D, to be configured for reuse/
<<{ » Describes multiple alternative <<Developerss>
Component inplementations of the same ml)lfmentationDescription
component interface ®0..1
* May overwrite implementation-
+basePackage | 0..1 ] defined propertll%
— LE May be overwritten by a package
<<Packager>> . .
ComponentPackageDescription ———Qonflguratlon /éription
{same interface or
base type}
- Application
77771> <<Specifier>> /17777 VI%W
+realizes ComponentinterfaceDescription N ) . \
Describes the interface Assembly

« Recursion on Packages

Starting point: ComponentPackageDescripti
Easy reuse of packages

of a component in terms

Implementation
View

of ports and properties

with optional default
values

_

Monolithic
Implementation
View
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mponent Data Model

T Describes an asserrbly\\
implementing a specific
component interface, with
its subsormponents 0.1
interconnected via their +specializedConfig
\_ports R
<<Assembler>>

ComponentAssemblyDescription

0..1

+assemblylmpl

{xor} ﬁ

// +dependsOn

_—

*

<<Developer>>
ImplementationArtifactDescription

_
~

+primaryArtifact’|' 1 _*

<<Developer>>
MonolithicimplementationDescription

+monolithiclmpl

+basePackage | 0..1 D.eSCFIbeS the
1.7 _ _ primary and
<<Packager>> +implementation <<Implementer>> dependent artifacts
ComponentPackageDescription 1% ComponentimplementationDescription involved in that
{same interface or implementation
base type} 7
= —xljcation
77771> <<Specifier>> /17777 Describes a
+realizes ComponentinterfaceDescription +implements concrete
i i mbly
implementation of a it ation

Recursion on Packages

component interface

- : . Monolithic
- Starting point: ComponentPackageDescription Implementation
« Easy reuse of packages View
Deployment & Configuration Tutorial SBC Workshop, Washington, Sep 2004 Slide 35



Component Management Model

Data Component Execution / Target
Dimension Data Model " DataModel '/ Data Model

A

Component Execution

Deployment Decisions >

«“Repository Manager”
interface for managing
component data at run-time,
i.e.

For installing, maintaining
and retrieving component

o
a Depoyment Execution >

packages
Managemen Component < Execution Target
Dimension Management ~ Management | Management

Model Model Model




Repository Manager

==Managsr==
RepositoryManaager

%installF ackage()
ﬁcreate Packagei()
&ﬁndF’ankageEyName[]
SfndPackageSyUUID()
BfindNamesByType()
®oetaliNames()
®oetalTypes()
.ideletepackage(}

+package | *
W

<< [Descrption=:=
PackageConfiguration

Maintains a collection of
PackageConfigurations

Installes, updates,
deletes or retrieves
PackageConfigurations




Target Data Model

Data Component Execution
Dimension Data Model Data Model
A
FTarget environment
« Computing nodes
Compon « Communication links, etc.
@ * Available resources
D+C Models ‘ |
@ a Depoyment Execution > | el
v
Management Component " Execution ) Target
Dimension Management ( '/ Management | Management

Model Model Model




‘ Domain

+connect

Node

S 4
+sharedResource

¢’

* V+nﬂerconnect

*

Interconnect

+node
1.7

* | +sharedResource

SharedResource

1.* +connection

+connect

Data Model

Domain consists of nodes
connected via
Interconnects & Bridges

+bridge

*

'

+resource

+resource

* *

> Resource

+resource

1..*  +connection

Bridge

* Nodes are target for execution, Interconnects & Bridges are target for

connections

* Node, Interconnect and Bridge have Resources
* Nodes: e.g. processors, hardware devices, memory, operating system
* Interconnect: bandwidth, protocol

* Resources may be shared among Nodes
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Resources are Typed

<<DomainAdministrator>> .A Resource IS a
SRS RequirementSatisfier and is
type by resourceType
% *May have several properties

<<Description>>
RequirementSatisfier
(from Common)
<name : String
«resourceType : String [1..%]

+properti *

*Value of the

<<Description>> t
SatisfierProperty rope
(from Common) P +value <<Description>> p p y
Gname : String ] Any *Abstract class
kind : SatisfierPropertyKind
“ pery at PIM level
<<enumeration>>
SatisfierPropertyKind
(from Common)
<Quantity
«Capacity
ZMinimum
“Maximum
ZAttribute
<Selection

o /
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Target Management Model

Data
Dimension

A

D+C Models

v

Management
Dimension

Component Execution / Target
Data Model DataModel '/ Data Model

Component Execution Target

@ @ Deployment Decisions
M Depoyrment Execution] s, y
- ,Target Manager* interface |

v

for accessing and tracking
resources of an actual
target environment

Target
Management
Model

Execution
Management
Model

Component
Management
Model




Target Management Model

 Provides information

~anagers about the domain

TangeiManager
E:LL: u';als:l:ll;;:::lﬁll'l:ﬁ[:- n eed ed for deplOym e nt
®commitResources])

= planning
+Informathonkianager | 1 ° getA”ResourceS
1 |+ manageanfomation « getAvailableResources
=« DomainAdminlstrators:- .
« Manages all available
resource in a domain
centrally

« commitResources
* releaseResources

« Updates domain information




Execution Data Model

Data
Dimension

A

D+C Models

v

Management
Dimension

Target
Data Model

Execution
Data Model

Component
Data Model

Compone '
P «Execution Manager interface Target
@ to execute applications @‘#@
according to a Deployment y

@ Plan | » y

Component Execution ) Target
Management ( / Management | Management
Model ’ Model “ Model




Deployment Plan

— Component definition DeploymentPlan:
* Refers to the
ComponentinterfaceDescription ImplementationDep endency application‘s
Pt TypeSG descriptions and
| the actual target
N l environment
PlanPropertyMapping
ArtifactDeploymentDescription| . Deploym entPlan +extemalProperty ° MapS Comp()nent
T * * implementations to
+ connection nodes and
+artifact | 1.* ’ «~ |PlanConnectionDescription connections
between
‘ component
o] 7T : ‘ instances to
MonolithicDeploym entDescription InstanceDeploymentDescription| bridgeS and
T implementation - interconnects
— » Records matching
1 — | Specities properties against
Specifies deployment of a ___ | interconnected A
particular component impl. Instances




Execution Management Model

Data Component Execution / Target
Dimension DataModel )\ ' DataModel '/ DataModel
A
/-,,Execution Manager” xecution Target
interface for installing -
’ yment Deci B—a
launching, and configuring — > =
D+C Models| L . ,
an application according to ST y
a Deployment Plan > @
N
\ 4
Management Component B¢ Execution S Target
Dimension Management ¥ ' Management | Management

Model Model Model




Execution Mgmt. Model Overview

<<Manager>>
TargetManager
(from Target)

<<Manager>>
Logger

Domain Level Node Level
+targetMgr
1
| <<Manager>> +nodeMgf <<Manager>>
ExecutionManager NodeManager
+logger
0.1 +appMagr . +appMgr
\4 g v .
<<Manager>> +subAppMgr <<Manager>>
DomainApplicationManager E NodeApplicationManager
E +app : +app
\4 \4
<<Manager>> +subApp <<Manager>>
DomainApplication [ . NodeApplication
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Execution Manager

<<Manager>> <<Managers>
+targetMgr -
<<Manager>> 1 ExecutionManager e Logger
TargetManager SpreparePlan() +Iogger1
(from Target) :getMani/lgers() — %1 Manager>
estroyManager() +nodeMgr | NodeManager
+appMagr
\ *
<<Manager>>

DomainApplicationManager

* DeploymentPlan contains all deployment decisions
* What artifact is to be installed on which node
* How to bootstrap the application

- ExecutionManager takes DeploymentPlan and returns a
DomainApplicationManager
« Different approaches possible (early or late XML processing and code upload)

-  DomainApplicationManager is a generic factory for launching application
instances (using NodeApplicationManager)

« Resource management using the TargetManager
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Node Manager

<<Manager>> +targetMgr <<Manager>>

NodeManager e TargetManager
SjoinDomain() aenanEE (from Target)
1"IeaveDomain() N
SpreparePlan() — <<Manager>>
®destroyManager() +logger Logger
®getDynamicResources() 0..1

+appMgr
<<Manager>>

NodeApplicationManager

» Registration with ExecutionManager
* Local mirror of ExecutionManager for one node

« Creates NodeApplicationManager

* NodeApplicationManager manages a partial application limited
to its node

« NodeManager important for
« Heterogeneous multi-vendor assemblies

« Heterogeneous execution environments integrating special nodes (with special
capabilities or operating systems)
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Application Managers

<<Manager==
TargeiManager

" 1

<<Manager>= <« hanager-=

Comalnappicationkianagsr +5UDAPDMgT qooeappicatianianager
it |

(Pgetapoiicatons | o

Selrlang

¢

<=zManager==
hu:iﬁi?ﬁﬂm; = =< Plannar=x
- s DeploymentPlan
o=z troyAppllcationy) ¥ °

L

+IunningApp -

<=zManager==
.I‘!IFFH'E ation

ApplicationManager launches and terminates an application according
to its DeploymentPlan

DomainApplicationManager handles “global” application

NodeApplicationManager handles partial application locally limited to a
single node




Deployment Matching Mechanism

> Artifact(s) Component Model
‘ Refers to
. ImplementationArtifactDescription n MatChing typed
Assignment . :
prm——— requirements against
typed resources
+execParamet/ +deployRequirement
Property Requirement
— Node BEHELIEE Interconnect TR Bridge
+node 1.7 +connection 1.*  +connection
1.”
* | +sharedResource tresource +resource

SharedResource +resource
* * *
DI Resource

Target Model
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Deployment Matching Mechanism (cont’d)

p <<DomainAdministrator>> g
Resource
(from Target)
<<enumeration>>
7 SatisfierPropertyKind
L / &Quantity
<<Desclr|pt|on>> <<Description>> & Capacity
Requirement RequirementSatisfier &Minimum
gname : String . » - |[&name : String &Maximum
resourceType : String GresourceType : String [1..*] GAttribute
&Selection
$+property +property i
) <<Description>> <<Description>>
<<Description>> Property < > SatisfierProperty +value | <<Description>>
Any =& st T = A
svalue &name : String &name : String 1 ny
&kind : SatisfierPropertyKind
\ A /

AN /

* Generic grammar for defining resources and requirements
» Well-defined, generic matching algorithm
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Compliance Points

- Compliance Points for PIM:

Goal: to enable different vendor implementations
RepositoryManager
TargetManager (offline or online planning at runtime)

NodeManager (part of deployment system related to
node OS, ORB etc.)

ExecutionManager (core of deployment run-time
system)

- Compliance Points for PSMs:

PSM for CCM defines all the above compl. points
Other PSMs may define their own compliance points
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Development Actors

R

Monolithic

component )4 Assembly-based
implementation il
: component
I <<create>> . .
v implementation
+implements <<Specifier>> +implements
ComponentinterfaceDescription
ﬁ (from Component) 1
1
<<create>> ,X
\\ ,/,
Developer "~ 1 <<Implementer>> _-*" Assembler
1 ComponentimplementationDescription [&==~
: (from Component) <<create>>
=<<create>> .
I 1..
v 1.*

<<Developer>>
ImplementationArtifact |
(from Meta-Concepts) *

Packager
1
: <<create>>

<<Packager>>
ComponentPackage =
(from Meta-Concepts) *
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Deployment Actors

< < Description> >
PackageConfiguration 1

+package | *
0y,
On
<<Manager> > <<Manager> >
RepositoryManager | % +resourceDataProvider, TargetManager
+searchPath o 1
+repository| 1 Pla-nner GSOUrC ]
GOQI‘Q
: <<create>> ’
¥ 1 ——
DeploymentPlan ¥ <Domain Administrator> >
- Domain
Repository 1 i +Uuses
Administrator :
+package :
P g 1 +targetEnvironment | <<Manager> >
<< Packager> > 1 | ExecutionManager
ComponentPackage Executor

Deployment & Configuration Tutorial SBC Workshop, Washington, Sep 2004 Slide 55



Table of Contents

Introduction
* Deployment overview and deployment tool chain

Overview on D+C Specification
» Relationship to MDA

Deployment Phases

D+C PIM

* Segmented PIM
* Deployment Requirements Mapping
» Compliance Points

D+C Actors

D+C PSM for CCM
« Mapping to IDL and XML schema

D+C Relationship to UML

» UML profile for D+C tool support
« Comparison of concepts with UML2

Summary




PSM(s) for CCM

Usage of D+C data models for:

1. persistent storage and distribution of information
=> mapping to XML schema

2. Representing data at run-time
=>mapping management classes to IDL

Definition of two PSMs for CCM and the
transformation from the PIM to these PSMs

* One PSM for XML schema generation
(for generation of XML files out of data models)

* One PSM for IDL generation
(for generation of XML files out of data models)

Definition of proper rules for automatic XML schema
and IDL generation
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PIM to PIM for CCM Transformation

Platform

Independent Model

o

Transformation (T1):
PIM to PIM for CCM

* Concretization of abstract
meta-concepts

* Alignment of other classes
with CCM

e Changes to attributes,
associations and semantics
of some classes

PIM for CCM
) (M) (M)
PSM for CCM for PSM for CCM for
IDL XML
| |
(M) | -
IDL ﬁ XML Schemaﬁ
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PIM to PSM for CCM for IDL/XML
Transformation

Platform
Independent Model

(T1)
v

PIM for CCM

%2)

i \
PSM for CCM for

Transformation (T2):
PIM for CCM to
PSM for CCM for IDL

* Transformation into a model
enabling IDL generation

<<Exception>> => <<CORBAException>>
<<Manager>> =><<CORBAlInterface>>

PSM for CCM for .
IDL XML Transformation (T3):
PIM for CCM to
| | PSM for CCM for XML
| (M) M2 e Transformation into a
| | model enabling XML
IDL ﬁ XML Schemaﬁ generation
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PIM to PSM for CCM for IDL/XML
Transformation

Platform
Independent Model

| Rational for (T2) and (T3)
(T1)

* Transformation into
PSMs so that generic rule-
based mappings (M1) and
(M2) can be applied
* Reason: Some classes have
ﬁ) T3) different representations in
IDL and XML (e.g. Any)
* Thus IDL and XML schema
PSM for CCM for PSM for CCM for
DL XML cannot be generated from
same model

v

PIM for CCM

| (M2)

IDL ﬁ XML Schemaﬁ

|
(M)
|
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PSM for CCM Mappings

Platform

Independent Model

(T1)
v

PIM for CCM

PSM for CCM for
IDL

(M1)

IDL ﬁ

(T3)

]

Mapping (M1):
PSM for CCM for IDL

e Transformation into a
model enabling IDL
generation

e Use of UML Profile for
CORBA

PSM for CCM for
XML

(M2)

XML Schemaﬁ

Mapping (M2):
PIM for CCM to
PSM for CCM for XML

* Transformation into a
model enabling XML
schema generation
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UML Profile for D+C Tool Support

« Scope of this profile:
« components and target env. description (from PIM)

» does not address deployment infrastructure
(execution model as defined by PIM)

- Major objectives of this UML Profile are:

* to define the notation necessary to support the
component-based application development process
and target environment description

- to enable the automatic generation of D+C
descriptors from both component assembly and
target models.
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UML Profile Structure

CompositeStructures
(from UML)
Components
(from UML)
\\
\
\
\
\ /
/
UMLProfileForD+C
ToolSupport

N —

Deployments
(frgmyUML)
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UML Profile Structure

CompositeStructures
(from UML) —
~— Components
(from UML)
N I
/ Deployments
// (from UML)
//
/ 7
/ /
/ /
/
/ v
I
I_/ Defines set of stereotypes
Components Target . .
enabling the modeling of
distributed target
f Environments.
Defines set of stereotypes

enabling the modeling of
a component-based
distributed application.
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Components Package Overview

Components

(from UMLProfileForD&CToolSupport)

<<metaclass>>
Connector
(fromBasicCamporerts)

<<metaclass>>

<<metaclass>> <<metaclass>>
Component Port
(from BasicComponents) (from Ports)
<<extension>> <<exten7ion>>
{required} {required} ‘
<<stereotype>> <<stereotype>>
Component Port

i

<<exte rLs' on>>

|

{required} (

<<metaclass>>

<<stereotype>>
Connection

Class Artifact

(fram StructuredCl asses) (fram Artifacts)
<<exten510n>> <<extenéion>>
<<stereotype>> <<stereotype>>

ComponentAssembly

Monolithiclmplementation
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Target Package Overview
|

Target
(from UMLProfileForD+CToolSupport)
<<metaclass>> <<metaclass>> <<metaclass>> <<metaclass>>
Artifact Class Node CommunicationPath
(from Nodes) (from StructuredClasses) (from Nodes) (from Nodes)
i N ]

\

‘ -
<<extension>>
\
|
\

Artifacts

<<stereotype>:

<<extension>>

Domain

<<metaclass>>
Class
(from Kernel)

7N

\

/
/

<<exten#ion>>

/

\"4

<<stereotype>
Resource

\
\
\

<<éx\tension>>

<<stereotype>>
SharedResource

<<stereotype>p

|

‘ |
<<extqnsion>> \

| <<extenqion>>

o
{required‘L} {required}
<<stereotype>> <<stereotype>>
Node CommunicationPath

<<metaclass>>

AssociationClass
(from AssociationCl

<<exte7%on>> <<extension>>

<<stereotype>> <<stereotype>:
Interconnect Bridge

Vv

{all ends of an Interconnect are {all ends of a Bridge are
typed by either Node or Bridge} typed by Interconnects}
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Comparison of D+C concepts with UML2

 Meanwhile UML2 was adopted:
 What is the difference between UML2 and D+C?

« Comparison of D+C’s deployment concepts with
UML2’s ones

 Both

- are suitable for modeling distributed systems at
platform-independent (PIM) level

 according to OMG’s Model Driven Architecture
(MDA) approach, and

 have a MOF-based Metamodel.




Overview on UML 2.0

Language (family) for graphical modeling of arbitrary
systems

Also standardized by OMG

Recently adopted version UML 2.0 is major revision
adding advanced modelling concepts,
in particular for distributed systems

« Component modeling:

» Provided and used ports
» Black-box and white-box components

« Component realisation (manifestation) by artifacts

* Deployment concepts for

« Target environment
* Deployment mapping

No support for deployment run-time modeling




Overview on Compared Concepts

UML 2.0 D+C
Component Component CormponentinterfaceDescription
Modeling Port CormponentPortDescription
(nested) Component ComponentlmplementationDescription,
ComponentAssemblyDescription
Artifact (as component manifestation) ComponentlmplementationDescription,
MonolithiclmplementationDescription,
ImplementationArtifactDescription
(name-value annotation) typed Requirement
Target - Domain
Environment Node Node
Modeling CommunicationPath Interconnect, Bridge
(name-value annotation) typed Resource and SharedResource
Distribution ([static] deployment diagram) DeploymentPlan
Modeling Deployment ArtifactDeploymentDescription
InstanceSpecification InstanceDeploymentDescription
- <typed Resources meet typed
Requirements>
Run-time - ApplicationMianager, Application,
Management Target-,Node-, ExecutionManager
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Improvements to current CCM

« Common MDA/MOF/XMI conform model for meta-data generates
both IDL and XML schema

« New meta-data models for

 target environment (including topology and resources)
* implementation capabilities and requirements
» deployment decisions

* Nesting of assemblies (using their external interfaces)
» allows reuse of assemblies/packages without changes

- Automated distr. deployment (interoperable between vendors)
«  Well-defined deployment planning phases (on-line/off-line)
- Generic support for QoS features

- Support for heterogeneous multi-vendor target environments
and assemblies
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Summary

* Follows MDA:

* Definition of PIM for Deployment and Configuration for
distributed component-based applications

« PSM(s) for CCM and appropriate model transformations

* Rules for automatic generation of IDL and XML
schemata from same model

» Compatible with XMI 2.0, MOF 1.4 and aligned
with UML 2.0 concepts

» Several improvements to current CCM

» Support for heterogeneous multi-vendor target
environments and assemblies
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