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UML Pattern
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New Patterns can be developed
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UML Pattern
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Domain-Specific Languages and
Modeling
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DSM involves using a graphical DSL to visualize,
specify, construct, and document a software

system

Goals of DSM:
Raise the level of abstraction on programming
languages @
Focus solution models ~
Hide or eliminate unnecessary details
Show or accentuate key details
Better utilize the skills of each team member
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ADSL.:
Is used to solve problems in a particular problem domain
Provides a restricted and common vocabulary of terms
Provides common approaches to problem-solving

In contrast, general-purpose languages are created to solve
problems across many domains
Examples
UML

Java
C++
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From the architect's point of view, DSLs and domain-specific modeling:
Improve communication between experts with different roles and

skills
Provide reuse opportunities, with the right tooling

Constrain the solution space

DY

10 Michail Matjuchin  © 2011 IBM Corporation



IBM Software Group / Rational

From the developer's point of view, DSLSs:
Improve consistency
Provide a better understanding of the artifacts that they
work with
Help developers leverage their skills efficiently
Insulate the developer from irrelevant technology detalils
Make it possible to automate transitions between models

G A
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e
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From the business stakeholder's point of view, DSLs provide:
A clearer view into the details of the solution
More precise validation of requirements to design

Insulation from irrelevant technology details
Efficient leverage of skills
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DSLs simplify the Modeling

reports
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UML Profile Tooling generates all necessary artifacts

[T | New UML Profile Tooling Plug-in Project

Select a wizard Creake a new LML profile tooling plug-in project.

Create a ness UML profile tooling plug-in project,

Prafile: |M';.fPr|:ujectPr|:|FiIe

>

\Wizards:

Post-project creation opkions

v Generate tooling model | Advanced

v Generate tooling code

Define extensions for this plug-in in the Following sectjn.

kvpe Filter kext

[#-[= Madern Batch

(= 05

E Plug-in Developrient

[E? Service Component Architecture

e ot eclipse . gmf. kuntime. emf, core, Pathmaps
<= com.ibm.xtools . urnl,msl. UMLProfiles

~= org,eclipse,gmf.runtime.emf . type, core.element Types

= arg.eclipse.gmf.runtime. diagram. ui.editpolicyProviders

~= grg.eclipse.emf.transaction, listeners

~= org,eclipse,gmf.runtime. emf . type, core, element TypeBindings

~= grg.eclipse.gmf.runkime. common, Ui, services, ackion, conkributionIbemPr
~= org,eclipse,gmf.runtime. diagram. ui. paletteProvider s

~= arg.eclipse.gmf.runtime.diagram. core, viewProviders

= org,eclipse,gmf.runtime. diagram.ui.editpartProviders

= arg.eclipse.gmf.runtime.diagram. core, viewProviders
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Domain-Specific Languages
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RESTful Service Modelling in Rational
Software Architect

; =
-t - e ‘ '{1j
Smarter software for a smarter planet
OrMArYrTAyYy
Smariel

—

;3"?3; \ /
IBM Software and Systems

Engineering | Rational

16 Michail Matjuchin  © 2011 IBM Corporation



IBM Software Group / Rational

17

REST defines a set of architectural principles for designing Web
services

Focus on resources, including how resource states are addressed and
transferred over HTTP.

A simpler alternative to SOAP- and Web Services Description
Language (WSDL)-based Web services

Has gained widespread acceptance across the Web
Adoption of REST by mainstream Web 2.0 service providers—including
Yahoo, Google, and Facebook

REST Web service follows four basic design principles:
Use HTTP methods explicitly.
Be stateless.

Expose directory structure-like URIs. Get v:i?tt:er
Representation of resource state \

Add city >

Weather
Service

Update weather / Endpoint

information
Delete Clty /
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REST design principle establishes a one-to-one mapping between

create, read, update, and delete (CRUD) operations
To create a resource on the server, use POST.
To retrieve a resource, use GET.
To change the state of a resource or to update it, use PUT.
To remove or delete a resource, use DELETE.

REST suggests the design of web services be stateless
A client includes within the HTTP headers and body of a request all of the
parameters, context, and data needed by the server-side component to generate a
response

Expose directory structure-like URIs
hierarchical, rooted at a single path, and branching from it are subpaths
http://www.bookmarkservice.come/bookmarks/users/{john}
http://www.bookmarkservice.come/bookmarks/2008/12/10/{john}

Resource Representation
A resource representation typically reflects the current state of a resource
Has to do with the format of the data that the application and service exchange in
the request/response payload or in the HTTP body
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The key abstraction of information in REST is a RESOURCE

Any information that can be named can be a resource: a document, a
home page of a weblog, or a search result

A conceptual mapping to Data Entity (or actual resource)
Resource Path is a URI that identifies a particular resource

Uses the concepts HTTP and URIs to retrieve or modify the state of a

resource
Resource can have methods to handle HTTP request GET, PUT, POST,

DELETE etc

A RESOURCE can define Input/Output types
Produces/Consumes types can be specified at the individual method level

as well

Path between resource specifies the navigation path form a resource
to a sub-resource
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REST Tooling in RSA

. Create Model

Create a new model from a skandard template.

§ & Model Project

T -

----- = C++ Development
----- = General

Categories: Templates:
""" (= Business Modeling ;I @JAK-RS Service Model
""" =+ Business Process Modeling *Rl REST Service Model
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(= REST £
[ ] Application Class
v |2 Resource Class
|'-'E_{"I.i| Path Dependency
'-'iﬁlj EET Operakion
@2 PUT Operation
@5 pOST Operation
U3 DELETE Operation
5 HEAD Operation
DPTIONS Operation

b E Pararm Paramekter
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REST Domain Model

#Resources
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BIRT reports for REST services

= A BIRT report will be provided which will list out details for all
Resources in a model

22

REST Resouce Report

Resource ChangeRequestResource

URL /{CR URI}

Description ~ Change Management resources define the change requests, activities and tasks of the

software delivery lifecycle. They represent individual change requests, activities and
tasks, along with their relationships to other shared resource types such as project,
category, release and plan. The intent of this specification is to define the set of HTTP-
based RESTful interfaces in terms of HTTP methods: GET, POST, PUT and DELETE,
HTTP response codes, mime type handling and resource formats. The capabilities of
the interface definitions are driven by key integration scenanos and therefore don't
represent a complete setup of operations on resources or resource types. The
resource formats and operations may not match exactly the native models supported
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JAX-RS Code Generation

EFath("/users")
EProduces ("application/xml™)
public class Users {

public Users() {

«Resource, VirtualResources Jf TODD Auto-generated constructor stub
UserName 1
I 2,95 getUserblame ()
! %‘?}g modifyUser { ) @GET
«Resources «Patﬁ» Dy deleteuser () EProduces ("text/html™)
Users [{username} :
«Paths i public List getUsers|(){
| T @ Goetlsars () | return noll;
! #5905 createUser () ¥
i 42 Users ()
«Applications
BookMarkService EPUT

EConsumes ("text/plain™)

public void modifyUsers (String name) {

«ResoLrces
! Tags }
«Ii’ath» .

e 7 %?Iggg:;;ags R ) «Resources EPath("{usernames}")

257 locateTags ( ) p *F’IEF:II;I: , RecentTag public UserN getUserN 0

T rec - ame aIme
o &2, %) getRecenTags ( ) return new UserMName () :
| %@ a|gstreceniags 1) | .
}

23 Michail Matjuchin ~ © 2011 IBM Corporation



IBM Software Group / Rational

RESTful Service Modelling
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BPMN Modeling
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IBM Deployment Planning & Automation
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Problems
Organizations spend too much time and too many resources on
deployment
Manual deployment is unreliable and not repeatable
Inconsistent methods of hand-off between development and operations

Which Causes
Concerns about the risk of deploying delays customers from getting the
latest software for days, weeks, months, even years

Solution
IBM tools provide process, automation and collaboration to address the
silos, time and resource constraints

Benefits
Automation significantly reduces cost, time and human error
Staged and incremental adoption allows benefits to be achieved from the
outset
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Deployment is a complex problem

= Development and Operations teams collaboration challenges

— Hand-off from development teams is inconsistent and manual
— Application component requirements do not match IT infrastructure

'“dig.dﬁt
Lo

= Deployment requirements are difficult to validate ‘)‘m‘m-;"-"é-@t
— Enterprise, Software & IT architects all use different formats g B‘ﬂ!
— No standardization or templates for reuse "

= Complex series of steps eran®
— Deployment engineers often execute manual steps 2 e o o
: . & (i@ Deployment

— Not repeatable, prone to error
— Automations are hard to build, maintain and reuse
— Hard to tell what if the right things were installed

Architect

Operations

v 50% of applications put into production are later rolled back (cartner)

v 60% - 80% of an average company’s IT budget is spent on maintaining existing applications
(Intelligent Enterprise.com)

v Software related downtime cost industries almost $300 billion annually (cenTs - comparative Economic

Normalization Technology Study)
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Introducing IBM Deployment Planning and Automation

= Plan your desired deployment using discovered
resources and standard configuration templates

= Govern, catalog and share application g ‘
,: ’ |

= Automate infrastructure provisioning,
middleware configuration, and
application installation

_ ) g

el

Speed the delivery of high quality applications to physical environments, virtual
environments, and cloud environments

artifacts, standard templates and
deployment plans

Govern 34
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IBM Deployment Planning and Automation

lifecycle
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» Rational Software Architect (RSA) allows you to plan and validate
deployment of applications and infrastructure as well as generate and

publish workflows to drive automation.

30
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IBM Deployment Planning and Automation lifecycle

@ BuildForge - Home - Bon Echo (Build 2006052616) B[=]x]
— ‘

File Edit View Go Bookmarks Tools Help
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=] projecs
i [ e T
§ Tag Project State Status Runtime Ownes
Project Ry =
(?‘} - £ e [ ek Completa = 1020 Rect Uss
&) Environments —
= & eun [ premats Compiete = o] -
Serv 5 BunL (B project 1 Complete = 28 Roct Use
7 Administratior & oo [ Premats Complete = = -
@ onine hel 5 BunL [ project 1 T B Rout User
FIE B g eo [ proect 1 Compiete = Roct Use
{3k Home » 48 Bt [Eg Project 1 Complete % 00 Root User
— {5 BUL [Eg Project 1 Complete b3 :00. Root User
L == & eun [ premats Compiete % - ——
[w]  vest:[12Hours [+]
Message

(i, Coukdn' refresh manifest for server [Linux]

& Couldn't refresh manifest for server [Windows XP]
A, Coukdn' refrash manifest for servar [foo]

i, Couldn' refrash manifest for sarver [Windawis XP]
& Couldn't refrash manifest for server [Linux]

& Couldn't refresh manifest for server [foo]

\z‘ Process [5420] started.

m Process [5392] started.

Z‘ Manifests are enabled.

[ 22| Refiectors are anabled

& Copyright International Business Machines Corpor

» Within Rational Automation Framework, you can work from the
published deployment workflow from RSA. The RAF automation
engine will then perform automation activities to configure the
middleware and deploy the application.
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IBM Deployment Planning and Automation Product Mappin
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Rational Asset Manager

Administration

(> G=

Search My Dashboard Submit

A

(RAM)

Add OpenSodal gadgets to Lan Tours

Bl ymarmic Jodgecs on the General Detals 6oge of an asset oc put Tour the Web dlient

Rational Asset Manages gadgets on other containers. Read Tour the visual browse feature
Tour the Eclipse client

Share forums between communities

To better collaborate with other teams, you can now share  forum Al Tt

orials
aaross multiple communities. Raad moie Define 5 category schems

Generate OAuth consumer keys for other appcations
You can now generate OAuth consumer keys and wmn 50 that other

Help
Introduction to Rational Asset Manager

applications can access Information on this repository. > What I an asset?
What is a commanity?
Integrate with Lotus® Connections What ace roles and permissions?
View Profiles business cards for users and sdd an Widget to a Lotus Firdiog ond donnioading assets
Connecticns community. Resd more Submitting asset
Woring with sssets
Rational Team Concert™, Rational Qualty Manager, and Rational .
irements Composer & Web resourcs
Create links to resoutcesin 64 Rational Qually Manager and IoM Rational AGset Manager home page
Rational Requirements Composer, in addition to 164 Rational Team Software support
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Model-driven deployment

Rational Software Architect

Database Component EAR Component
g1 tpow < TPCWApplication
arall [i] cyall

~ )

Datasource 5.0
Derby Database 10.0 {}] jdbcf TRCWDS
o

& TPCwDB L_.

D
Cloudburst Pattern
FF'E WebSphere v6.1 Single Server Pattern
& @

Deployment Topology

Rational Automation
Framework
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Topology notations supports Operational Modeling

It is a model
Element changes are reflected throughout the model
Provides a standard notation
Can be validated and harvested

Topology Status view identifies problems & potential fixes!!!
Tracks requirements, realizations and links
Out of box technology domain knowledge for WebSphere
Possibility to create and share other domains

Out of box reports
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IBM Deployment Planning and Automation

35
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Out-of-the-Box UML Transformations
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EJB 3 Transformation

Model Capabilities

.~ Java Persistence &PI Transforma, ..
Select the capabilities ko associate with the new model. —

<Enkity = Class

v Customize UI visibility For this model by selecting capabilities b E Ertity From Table

_apahilities: v Bidireckional Associakion

B nenlnvment Architectore Boildinn Blocks
¥|-[w] EJE 3.0 Transformation Praofile bool

-] Infrastructure Deplovment Technologies % <Datasource > Actor
H-[¥] Jawa Persistence API Transformation ]

echnalogies

v A Generalization

-] Modeling
D Phwsical Deployment Technologies
D Prafile Taaling

-1 safhare Serwicres Peafils

E <Stateless= Class

@ <Rermotelnterface = Interface
@ <Locallnterface = Interface
J# Interface Realization

E ZMessagelriven = Class

§ <Queues Actor
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éEntit\;» HENTity
House
. -address = Address «Statalesss
Cg «lch» id + Integer Eg «Ich» id : Integer | HouseManager
[Eginfo : String Eg streetMame : String
- hDUSE'D..l - addresg 1
+*
* <<Enfit~p-> «Stateless:
p—— e ] user | RentManager
! RentTransaction gy «lok id © Integer |
e «Id» id @ Integer * 0.1 | Egname : String
~
| rentManager; «Stateless»RentManager | houseManager;«StatelesssHouseManager | user:<Entibys=User
| Interaction1
= rentManager: «Stateless»RentManager ] houseManager :«Stateless»HauseManager ] user:«Entitysl

1: rentHouse

38

1.1: findHouse

1.2¢\Unspecifisd,

1.3 \Unspecified),

«Remotelnterfaces:
] THouseManagerR1

g5, findHouse ()

«Remotelnterfaoes:
] IRentManagerRI

42, rentHouse ()
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EJB 3.0 Example

wy
REntity
AMamediuseries |
[Mamedouery (newwe = "House.findByid™, query = "select ob] from House where ohij.id = :id™),
Mamedouery (hame = "House.findByinfo™, guery = "select obhj from House where obhj.info = :info'™)
[Mamedouery (hame = "House.findByaddress", query = "select ob]j from House where obj.address =

public class House implements ZSerializable {

it

T Eaguy
i e =
E"" e N public void rentHouse(] |
+]--| :
El fg Zi’lnszn e e A4 THouzeManagerRI . findHouse () ;
: E]EE(E?ER kage) AATOD0 Add method parsmeters
= efaulk package
I.
; E%ﬁdﬁe;]mﬂ I Integer id = null; //TODO initislize and set the v
+]|--
im[]HZi:;:Egajmm * <l-— hegin-UML-doc ——> Uzer entity = entityManager.find(User.class, id):;
- [J] HouseManagerR ja # <l-— end-THL-dos —-> ) ) _ )
Em[]IRthmﬁngIhva * @generated "UML-to-EJE 3. FentTransaction entitvyl = new FentTransaction():
EEE]R ” e vy SATODD set the entity properties
-y enttanager. java ) i i
: entityManager.persist (entityl) !
m RentTransaction.java @ ManyTolne ¥ | F : il
] K rivate Address address:;
* []Umrwva P A4 begin-user-code
s A4 TODD Auto-generated method stub

* @Areturn the address
* dgenerated "UTML-to-EJE 3.
w/
public Lddress getbiddress|()
/¢ begin-user-code
return address;
Jf end-user—code

S end-user—-code

39 Michail Matjuchin  © 2011 IBM Corporation



IBM Software Group / Rational

Web Services Transformation

#MessageTvpes
MedDbAntwort

E‘EAntragsschlﬂssel i Antragsschluessel
(= Transactions-Id ; string
= DatenuebertragunoErfolgreich @ boolean

#MessageTypes
MedDbAnfrage
== antragsschiuessel ; Antragsschluessel
[Eg ¥snr long
= Antragsdatum @ dake

E Antragsschluessel == Palette
y #Participant:
[Eg ¥snr : long %, FSER-D004-MEDDB-ADAPTER | [G/& EL -
[Eg Antragsart | string o
=) Stichtag : date «ServiceInterfaces MEDBAdapterInterfacs 3}1 JErVICE

g2, DatenuebertragungDurchfueren ) \ % apability

v B4, Service Interface (simple)

[E_‘:.;_'phjre I’EI‘EﬂtE‘l

«Servicelnterface:
MEDBAdapterInterface v 4, Participant
=]
% Datenuebertragungburchfueren () v Ol Dervice

v 00— Provided Interface

= Part
& Service Channel

" @_ Meszage Tyvpe (Data Type)

A Services Architecture
5 Service Contract
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Web Services Transformation

2 UML to WSDL Transformation: sample_conf tc ~

—Binding options

Interface |Biru:|ing - SORP Yers
MEDDB-ADAPTER: idemao, pva: service: |MEDBAdapterInterface YAP-DOCUMENT-LITERAL +| 1,1
HTTP-POST "

SOAP-RPC-ENCODED
SOAP-RPC-LITERAL —
WHEAPPED-DOCUMENT-LITERAL T

-
£P FSERDOD4MEDDEADAPTER wsdl 23

i service

= MEDBAdapterInterfacePort
http:/fdemo, pvajservice/, ..

€9 MEDEAdapterInterface

ik Datenuebertragunaburchfueren

Bl input

MEDEAdapter Interfacebatenuebertr agunoburchfusrenfequest 1

MedDbanfrage

1 output

MEDEAdapterInterfaceDatenuebertragunghurchfuerenResponsel

MedDbAnbwark
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UML Transformations
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QQQ
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