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= CCM and EJB

® CCMis alanguage-neutral superset of the EJB model
B CCM has additional features
B CCs that do not use the additional features are basic CCs
B CCs that use the additional features are extended CCs

® For basic CCs that are programmed in Java, the EJB 1.1 APIs are
mandatory

B Where this conflicts with the standard IDL-Java mapping, the EJB
APIs take precedence over IDL-Java

M Thus, a basic, Java CC is an EJB
® CCM defines a CORBA container for EJBs
B Standardizes the already-common use of CORBA by EJB containers
® CCM packaging/deployment descriptors more complex than EJB’s
B Programming language must be reflected
— Can’t assume language is Java
B Operating system must be reflected
— Can’t assume Java VM

® Component Implementation Definition Language (CIDL) is new
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= An Extended CC Can...

Expose multiple interfaces
Declare the interfaces that it calls (uses)

Declare its event emission/publication and consumption

Have multiple segments with different persistence
characteristics
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EN ESI S Deve opment Cor poration

Declaring a Component in | DL

{

conponent Render abl eARUpdat e

/| ARUpdat e and Render are interfaces decl ared el sewhere
/| arUpdate and render are facet identifiers

provi des ARUpdat e ar Updat e;

provi des Render render;

/| Custoner and Ceneral Ledger are interfaces decl ared el sewhere
[/ custoner and gl are receptacle identifiers

uses Custoner custoner;

uses Ceneral Ledger gl ;

/ | ARUpdat eConpl ete, CollectionsAlert, and Orderlnitiated
/|l are val uetypes decl ared el sewhere

publ i shes ARUpdat eConpl et e ar Updat eConpl et €;

emts CollectionsAlert collectionsAlert;

consunes Oderlnitiated orderlnitiated;
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Declaringa Homein | DL

honme AcneARUpdat eHone nanages Render abl eARUpdat e
{
/] CollectionsPolicy is defined el sewhere
factory CreateARUpdate (in CollectionsPolicy policy);
finder FindARUpdate (in CollectionsPolicy policy);
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0

Declaring a Basic Component

conponent ARUpdat eConp supports ARUpdate { };

hone AcneARUpdat eHone nmanages ARUpdat eConp

{
/] CollectionsPolicy is defined el sewhere
factory CreateARUpdate (in CollectionsPolicy policy);
finder FindARUpdate (in CollectionsPolicy policy);




i~ Facetsand Receptacles

Facets (Interfaces Provided)

l

Interface B Interface A

Receptacle (Interface Used)

N\

4‘ Interface B
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Events

® Simple event model

® Events are valuetypes derived from Components::EventBase
(empty, abstract)

® Push model

® Container mediates access to CosNotification channels
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= Event Sources

® Two types: publisher and emitter

® Publisher
M Client subscribes to event source by directly calling the component
B Component mediates subscription to event channel

B Component is only source of events for channel (dedicated channel
per component)

® Emitter is a simple push consumer

M Intended for connection to an arbitrary event channel during
configuration

B Client subscription is not by call to component

— Ordinary means for subscribing to an event channel are used
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Sl Declaring a Home With a Primary Key

conponent Customer { };

/] SocSec# is a val uetype defined el sewhere
home Custoner Home nmanages Custoner prinmaryKey SocSec#

{
b
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S ThePhilosophy of Homes

A Concession to Reality

@ Predicated on the realization that one grand instance
manager for a type is impossible to achieve in practice

B Very difficult to achieve in one large, hermetically-sealed
enterprise

B Enterprises are increasingly not sealed
— Mergers and acquisitions
— Business to business electronic commerce coming
® Allows there to be multiple managers of a large type extent
B One Customer home might use social security#

B Another Customer home might use an internal customer# as the
primary key
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Home Finders

module Components {
inter face HomeFinder {
CCMHomefind_home by component_type(in CORBA::Repositoryld comp_repid);
CCMHomefind_home by home type (in CORBA::Repositoryld home repid);
CCMHomefind_home by name (in string home_name);

h
h




)

fh \

\ G EN ESI S Devd opment Corporation

Defined by AN

CCM Spec

User-defined AN

Generated AN

interface CCMHome

Mappingsto Legacy IDL

interface Receptacles

interface Events

interface Navigation

A

A interface CCMObject
interface AHome | <<tracé>> | home AHome <<manages>> component A <<trace>> interface A
A <<supports>> A
interface S
interface BHome <<trace>> home BHome <<manages>> component B <<trace>> interface B
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Defined by AN
CCM Spec

User-defined D\

Generated AN

interface CCMHome

A

Mappingsto Legacy IDL

interface Receptacles

interface Events

interface Navigation

A

interface CCMObject

interface AHome | <<tracé>> | home BHome <<manages>> component A <<trace>> interface A
<<primaryKey>> <<provides>> A <<supports>> A
valuetype K
b interface F SREsEe
<<publishes>> interface S
interface R
valuetype EventBase <] valuetype P
valuetype PrimaryKeyBase
interface BHome <<trace>> home BHome <<manages>> component B <<trace>> interface B
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Home Operations Generated from

Primary Key Declaration

<component_type> create (in <key_type> key);
<component_type> find_by primary_key (in <key type> key);
void remove (in <key type> key);

<key type> get_primary_key (in <component_type> comp);
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Metamodel of | DL Extensions

InterfaceD ef OperationDef
+supports  0.* (from BaselDL) (from BaselDL)
1 +uses
+provides
O *
0.* )
eIl UsesDef
rovidesDel P@multiple : boolean FactoryDef FinderDef
.*
+acet +receptacle 0..® +factory 0.% /+finder
1 1 1 1
B0 ComponentDef +manages 1 HomeDef
isBasic : boolean 0.+ +h
.* +home
1 1 1 1 ’+home
P _ o /Home_Key
+publishes | Y- 0.
- 0.* - +consum € "
EmitsDef PublishesD ef ConsumesD ef
0.1 | *key
PrimaryKeyDef
0..*
EventDe f
0.*
1 +type 1
Value De f +type

(from BaselDL)
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Component | mplementation
Definition Language (CIDL)

| nport Render abl eARUpdat e;
| nport AcneARUpdat eHone;
conposition service AcnmeARUpdat eConposition

{
honme executor AcneARUpdat eHonel npl
{
| npl enent s AcneARUpdat eHone;
manages AcneARUpdat el npl ;
}
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= Component Categories
Pre-Defined Lifecycle Characteristics

® Service

B Behavior, no state beyond lifetime of transaction, no identity

B Models single independent execution of an “ operation”

B Examples: CICS tx, “command object,” MTS * stateless” component
® Session

B Behavior, transient state, non-persistent identity

B Models transient state for lifetime of client

B Examples: iterator, MTS “ stateful” component
® Process

M Behavior, persistent state (not visible to client), persistent identity
(visible to client only through user-defined operations)

B Able to roll back its state changes
B Models a long-lived business process (workflow)
B Example: loan application

e Entity

M “ Uninteresting” behavior (attribute accessors and mutators),
persistent state, identity via primary key

B Models business entities in the real world with non-transient existence
B Examples: customers, accounts
B Able to roll back its state changes
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= Container API Categories

Service
Session
Process
Entity
EJBSession
EJBEnNtity
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= Basic vs. Extended Containers

® Basic
M Corresponds to EBJ 1.1 container functionality

B Simple persistence (single segment), container manages objref
creation

® Extended

B Adds advanced persistence (multiple segments), event model,
component involved in objref creation
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S Packaging and Deployment Descriptors

I

PDGeneral

7 \ AN
/ \ N
/ \
/ \ .
\ N
N\ !
i i
i i
L | |
S

SoftPkg Component PropertySet

\ /
N\ /
\ /
\ /

\ 7

AssemblyPkg




7\

G EN ESI S Devel opment Corporation

=

The Softpkg Descriptor

Author

[B<<[0..1]>> name : string
[<<[0..1]>> company : string
8<<[0..1]>> webPage : string

+author

0..*

Extension
(from PDGeneral)

[&class : string

BEorigin : string
PE<<[0..1]>> id : string
[E<<[0..1]>> extra : string

[E<<[0..1]>> htmIForm : string

0..*

IDL

[ERepository Id : string

0. +IDL

¢

SoftwarePackage

1
+extension

[Einame : string

PE<<[0..
PE<<[0..
BE<<[0..
BE<<[0..
PE<<[0..

1]>> version : string

1]>> title : string

1]>> packageTy pe : string
1]>> description : string
1]>> licenseURL : string

Softwarelmplementation

+impl

BEuuID : string

[E<<[0..*]>> description : string /
[E<<[0..#]>> processor : string /
[BE<<[0..%]>> humanLanguage : string

¢

1

0..* +descriptor

Descriptor
Bty pe : string

**Constraints in English**
[1] The id of an Extension must be unique within a Softpkg

**Constraints in OCL**
[1] extension->forAll (ext | ext.id->notEmpty implies extension->count(ext.id) = 1)

Property File

PB<<[0..1>> ty pe : string

0*

+property File

+dependency

Dependency

T

0..%

[PEi<<[0..1]>> name : string

[PE<<[0..1]>> ty pe : string
[Plaction : ActionKind
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1

RunTime

[Ename : string
BE<<[0..1]>> version : string

0..*

Code

4<<[0..1>> usage : string

<<[0..1]>> ty pe : string

Compiler

~name : string
#4<<[0..1]>> version : string

*

Property File

PE<<[0..1>> ty pe : string

+runTime

tpropery Fie

+impjemen

+code

0..*

1 1

+compiler

Thelmplementation Descriptor

Dependency

[PE<<[0..1]>> name : string

BE<<[0..1]>> type: string
[Zaction : ActionKind

0.* —
+dependency

1

Softwarelmplementation

UUID : string
J1<[O..*]>> description : string
[E<<[0..*]>> processor : string

[E<<[0..]>> humanLanguage : string

1

Descriptor
P&ty pe : string

0..*

+descripto

1

Extension
(from P DGereral)

+0S

oS

name : string
<<[0..1]>> version

: string

+extension

PEclass : string
origin : string
<<[0..1]>> id : string
<<[0..1]>> extra : string
<<[0..1]>> htmIForm : string

0..*

+programmingLanguage

ProgrammingLanguage

[&name : string
PE<<([0..1]>> versbon

: string

**Constraints in OCL**

**Constraints in English**
[2] The id of an Extension must be unique within an Implementation

[2] extension->forAll (ext | ext.id->notEmpty implies extension->count(ext.id) = 1)
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Port

[name : string

Servant

[ELif eTime : LifeTimeKind

FilelnArchive

(from PDGeneral)

[EIname : string | *Properties

CORBAHome

+sewant

0.1

The Component Descriptor

POAPolicy

ExtendedPOAPolicy

[ElsevantR etention :
[Elthread : POAThreadPolicy

idAssignment : POAIl dAssignm entPolicy
!idUniqueness : POAldUniquenessPolicy
!im plicitActivation : POAIm plicitActivationPolicy
[ElifeSpan : POALifeSpanPolicy
[&irequestProcessing : POARequestProcessingPolicy
POASe antRetentionPolicy

name : string
alue : string
+extendedPoaPolicy

0..* 0.1

+poaPolicy

+corbaHome

1 1 .
q +repository
COR BAComponent
o1 [<<[0..1]>> repository Id : string Interop
- [Bcorbaversion : string =
N ' +interop ype : string
+base Hcon;ponentKlnd e F)onentKlnq < 4 < E:iirection : InteropDirectionKind
0.+ | << ~1]>> transaction : TransactionSupportKind | | 0..1 | Bdescriptor : string
[containerThreading : ContainerThreadingKind
1 | BconfigurationComplete : bookan
1 1
1
+segm ent
0.* Segment
[Einame : string
[ElsegmentTag : string
0..* | +supports
Supports
1
0.1 +security

1 /icorbainterface

COR BAlnterface

Repository
(from PDGeneral)

BE<<[0..1]>> ty pe : stiing
[@<<[0. .1]>> ins : string
[<<0. .1]>> objref : string

Security Specification

[&rightsFamily : string
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The Assembly Descriptor

Supportedinterface

Homelnterface

+supported

1) +findBy 1 +findB

FindBy

+indBy

y

1
1

[&portidentifier : string

1

**Constraints in OCL**

Ol oIS 0.1 Comp on en tEleme ntRe feren ce
(from Component)
+component 0..* ‘
1
1 specified.
PortReference

**Constraints in English**

[11] Either a FindBy or a Component must be

[11] findBy->notEmpty xor component->notEmpty

ProvidesP ort

EmitsPort

UsesPort

+emits\ 01

PublishesPort

ConsumesPort

+publishes

0.1

+consumes 1

ConnectEvent

Connect
Connectinterface BEid : string
0.*
ConnectHome

RemoteHome

Home

1 -
-~ +homePlacement

HomePlacement

DedginationHome

+connectHome

Connections

connectEve nt
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IDL/CIDL File

User's Code

Programming
Language
Tools

IDL/CIDL
Compiler

Stubs, Skeletons

AN

Implementation

Default Properties

Home Prgperties

Component
Descriptor

Packaging
Tool

Typical Construction/Deployment Scenario

Component Properties

CORBA
Component
Package
CORBA Assembl Component
> Component Tool y Q Assembly
Package Package
T a
softpkg Assembly
Descriptor Descriptor
CORBA
Component Dep_lrc:)yoTent
Package




ey Configuration APIs
| mplemented by I nstallation/Assembly Tools

0

Points to location of component package

inter face Componentlnstallation {

boolean install(in string implUUID, in string component_loc) raises | nvalidL ocation;
boolean replace(in string implUUID, in string component_loc) raises I nvalidL ocation;
boolean remove(in string implUUI D) raises Unknownl mpli d;

¥

inter face AssemblyFactory {

Cookie create(in string assembly _loc) raises | nvalidL ocation;
Assembly lookup(in Cookie c) raises | nvalidAssembly;
boolean destroy(in Cookie c) raises I nvalidAssembly;

¥
enum AssemblyState {INACTIVE, INSERVICE};

Points to location of assembly package

interface Assembly {
boolean build();
boolean tear _down();
AssemblyState get_state();

I
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= CCM Metamodels
MOF Compliance

® The OMG Metaobject Facility (MOF)
B A concession to reality

B Predicated on the realization that one grand metamodel is
unrealistic

M Instead, provides a modest set of common constructs for
defining metamodels

B The common constructs allow common tools to manage the
storage, retrieval, and manipulation of models in metadata
repositories
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= Changesto ORB Core

® Directly related to components

B The string, “ ComponentHomeFinder” is added to the list of valid ObjectID
values input to ORB::resolve_initial _references

B New operation on CORBA::0bject
— get_component

® General cleanup
B Attributes can raise exceptions
M Optional keyword “local” as modifier of interface

— Local interfaces are CORBA object interfaces, but the resulting type
cannot be marshaled or remotely invoked.

— Intended to obviate the need for PIDL, and to formalize the current
practice of defining special “locality-constrained” cases of CORBA
interfaces

M “import” <imported _scope>;
— Mechanism for importing external name scopes
— Obviates need for doing so in terms of file scopes

— <imported_scope> may be fully qualified scoped IDL name or a
repository id

B Repository id declaration
— Portable, standard mechanism, obviates #pragmas
— AB insisting on using repository ids for versioning
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= CCM’sMarket Prospects

® Negatives
B App server vendors already using EJB programming model
B ORB vendor commitment to extended components is questionable

® Positives
B The distributed component industry is still in a very early stage

— lona, Inprise, BEA, Component Broker comprise only a “first
wave” of ORBs

B There are dozens of in-house corporate ORBs

B Need for interoperable, portable components with multiple
interfaces and declarable events will increase over time

® User interests
B The CCM standard is controlled by an open process
M EJB controlled by one company
— JSR process not nearly as open as OMG
B Users should emphasize to Sun that EJB 2.0 should align with CCM
— Just as CCM aligned with Java 1.1




