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Order : i
entry || i
E © S E © S : i E © S
R R R R R R s R R
B Vi M k2 M M Ly P M M
¥
cccccccccccccc Hi-tech manufacturing Financial services

. ESBEEEFFIEU#F&EE*n , BT REGEKE
— HERSHISREGH
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_— SRS R
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ESB7|:§ Integration brokers

AL

+ B broker VENAIERFLZBRXRIVRZBESIEFEE

« BN ERRERRFAEEERE , BRNAENFIIEMY
FENER

e Application integration
* Business processes

e Business rules

e Metadata

e Data transformation

e Message routing

Integrating application
(contains busines composition logic)
A

A 4

> Integratlon(\broker

A A 1
v
v ; v
Inventory Stgzger ___________ > ERP
adapter : adapter
i adapter
' A

Reple_mshment = | Sourcing L~ Generate PO » Send PO >
signal
v \4
|
ST

Inventory Supplier reference Supplier
management database
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 ESBytE: MIFJIRSSEE

« Application Server AR &ZFIEfE R L Web/AE

WebRIF , iRIRSERAFRIFER

An application server
typically provides Web
connectivity for extending
existing solutions and
brings transaction
processing

mechanisms to the Web.

client client

e Front-end of many EAI
initiatives (i.e., composities)
* Application connectivity

¢ Business processes
* Business rules

e Security

* Transaction management
¢ Message routing

3 !
-

Application development

a/EJB-based  Web-based CORBA/COM-based
client

tools
Application server
Component Component Component
wrapper wrapper wrapper
Adapter Adapter Adapter
ERP application Distributor data CRM application
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 Business Process Manager (BPM)

- =EHIEERN . EENERNKE. Z2E{EREIEKREE
SRR, MEREELARIIAS

+ BPMEX{4 5 SE=RMHESBIMNE FET TIERAILSS
WFE. RSl
- RIS EESKRESREHSE
— IR iEYRSI5 |ZE(BPEL)ZRFIEESBZ

il
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Clients

Service client Service client Service client

\ [\ [
WSDL/SOAP I WSDL/SOAP I WSDL/SOAP I
Topic-based and content-based publish and subscribe mechanisms
Process orchestration, transformation, security, management, transport
(WS-ReliableMessaging, WS-Addressing, WS-Notification, WS-Topics, WS-Security, WS-Policy)
ESB
components
DNS router Internet DNS router
v
Interface Interface Interface
Adapter Adapter Adapter
Proprietary Proprietary Proprietary
interfaces interfaces interfaces
Existing EIS
and middleware
platforms
Legacy ERP Data
applications system warehouse
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. OMGHIFEINTE s°l.]7\ ML
®L°

« OMG SoaML

— Service oriented architecture Modeling Language
— UML Profile and Metamodel for Services
— https://www.omg.org/spec/SoaML/1.0.1/PDF

 FA& T EModelio

— http://www.modeliosoft.com/

noss % &)

ssssssss Node @
| SS———

) ) Q ]
ssssssss @ Location Q DeVic Q
Business © Application 9 S | syste m o

ion | \\ / | Component Software
Business O /N | Applicaton @ Technology @
n ollaboration
|:> Application © O y O O
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UML
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- ZIiEIE -
_
- W5E
- fTHER
— FAfIE
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Use Case Diagrams
AL

/’//@ncel Appointm@ %
% Scheduler
Patient %ke Appointme’nt\//_//

Yauest Medicat@ %

Doctar

x

Clerk

Use Case diagrams describe what a system does. HE ASSISTANT
simply had 1 actor, but generally, we have multiple actors.
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Class Diagrams

Al _________________________________________________________________________|

multiplicity

ftem <€—

- class name

shippingWeight

Customer Order
name 1 0.* | date
address & status
association calcTax
calcTotal
> Payment * } )
abstract class™ | 4 1. T | calcTotalweight
amount 1
role name
neralization . >
s ﬁ} line item | 1.7
[ | | OrderDetail
Credit Cash Check .
guantity
numher cashTendered name taxStatus
type hanklD
expDate calcSubTotal
authorized calcyveight
authorized

«—|—— attributes

- operations

description

getPriceForQuantity

getWeight <
navigability

Abstract classes, interfaces, association (FFEXFEZE ) generalization (ZH. BEFEZR
Inheritance), aggregation (& *Z% e.q., orderDetails make up order)
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Sequence Diagrams

AL

: Process “tem - Stock ltem
: Sales
Order Screen
Enter tem
! number | ! I
- | |
| |
| |
Find ! !
- Gel quantity |
gl

D :Slﬁvla ¥ |
details |
== - - --- I |
| |
T | |
B | | |

| : .
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Collaboration Diagrams

Al _________________________________________________________________________|

window:Userinterface

» Note the use of sequence numbers

» Top level is assigned 1.1 — additional dots
per level away from the user interface.

message

1{11 1. makeReservation():v aid

aChain:HotelChain

<« object

%11 1.1 makeReservation():void

{ sequence number
aHotel:Hotel 111.2isRoom] —& aReservation:Reservation 11121 _baNotlce:Conﬁrmatlon

iteration <« self link

1.1.1.1:*[for each day] isRoom:=available(:hoolean =
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State Diagrams

AL

initial state

Lifetime of a login class.
iCursorto SSN

. [ Rejecting ) i
Ch Getting 55N

CancelQuit \_____ _/ RetryiClear SSN, PIN entries

event guard activity

Press key[keyt tab]IDisprg\; key

[not validlfDisplay error message

AN

Press tah OR move cursorto PIN
fieldiCursorto PIN

final state
(Getting PIN W tate
" Validating j

walidy/Start transaction | 90/¥alidate SSN and PIN submit —
N action

Press key[key I= shift-tah)/Displaydot

« Show the state of a particular object throughout the system lifetime.

transition—"" Press shift-tab OR move cursorto
SSN field/Cursor to SSN

» Not necessary for all objects — just the critical ones.

« Super states — can be used to nest states to make diagram easier to read.
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ACTIVITY DIAGRAMS
e

swimlane
A ——
Customer ATM Machine ‘Bank

<— start

Insert card

N activity

Autharize

\ [Invalid PIN]

{ Enteramount fvalid PIN]
.
{_ Check account balance )
[balarice == amount] % [balance <= amounti]
[ fOfk

I { Dehitaccount )
( Take money fram slot )—

Enter pin

guard expression
branch

Eject card

(@ <—— end
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COMPONENT AND DEPLOYMENT DIAGRAMS
L AL
Bank Server Real Estate Server
<=Database=» ‘;:;\ Mortgage Application Listing o
CustomerDB :%E} — | MuttipleListings
3 | g
_______ _1/, component
interface IMortgageApplication IListing
A /‘ =7
T //
| node -
: /'// " dependency
1 = 2
I — connection
Taprc «
| ~
TCPRIIP TCPIP

% Buyerinterface

High level component communication and dependencies.
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Information Model

For Messages and Entities

A term in the vocabulary
represents a class of
things to be described.

A relation between terms is

Entities may be

described by an association
between classes.

Attributes specify
descriptive information
having simple types.

described as having

a unique identity.

pd

/

+hills sent

+payee

Party

==identity==hill ID : Identifier

A class may be
specialized into sub-
classifications.

principal amount : Amount

interest amount : Amount

shipping charge : Amount
administrative costs amount : Amount
penatties amount : Amount

total amount : Amount

izsue date : Date Time

X

+hills received

1

+payer

%

This means “zero or more”

1

\An un-shaded

class is not
detailed on this

Bill Line tem

diagram.

due date : Date Time PR T detail type : Code
bill number : Numetric FEontaing bl Ao koms unit price : Amount
bill type : Code 1 {ordered} 1.* |guartity : Amount
terms : Code .\ extended price : Amount
\ T This indicates a composjtional This means “one or more”
(as opposed to referential)
association.
Received Bill Sent Bill +zent hills +hilled receivables Billed Receivable

{payer is self}

{payee is self}

This is a constraint that

y e 1

X

defines the sub-classification.
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Order

< Confirmation
< Shipped L]0

Mechanics Are Us %% Acme Industries

Dealer Manufacturer
ZTED
X

S
%

Logistics
Delivery

GetltThere
Freight Shipper #1% &

- BT AeES5E, RERSHEHERS
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« Participants
— Specific entities or kinds of entities that provide or use services

 Ports
— Participants provide or consume services via ports.

« Service Description

— The description of how the participant interacts to provide or use a
service is encapsulated in a specification for the service.

— Three ways to specify a service
« UML Interface: [one-way] The participant receives operations on this
port and may provide results to the caller
» Servicelnterface: [bi-directional] specifies the interface that the
provider offers and the interface, if any, it expects from the consumer.
The Servicelnterface is the type of a “Service” port on a provider and
the type of a “Request” port on the consumer.

» ServiceContract: A service contract approach defines service
specifications (the service contract) that specify how providers,
consumers and (potentially) other roles work together to exchange

value.

https.//www.omg.org/spec/SoaML/1.0.1/PDFE
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AParticipant (=58F)

* Participantz®R~ZEEESCRIA/BEREN |, BI1&55Z
services architectures By IFEF

- SoaMLHA , &5&FEEIIENMEBcontract  ( 22/E2Y) ,
1243t and/or EZBIRSS

- — ==ServicesArchitecture== -
- Dealer Network Architecture B

/ ( - ps Purchasmg Serwce - > N
/ <<Serwce Contract>> \
/ P

dealer : Dealer  |huyer seller]” mfg : Manufacturer \

l
\ ' /

N [ z<comment== I /

N | The purpose of the dealer network | P
architecture is to establish the financially P

related services between dealers and type -
| manufacturers such that any dealer can do + - P rt . t
P C g husiness with any manufacturer. o
Participant [ T b= — - | articipan
\14 - - - - \1/

==Participant== <<Participam;://
Dealer ==ReguestPoint== <=ServicePoint== Manufactur.

- Buyer : Seller
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Services Architecture RS FEZE
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. Services Architecture2—HES 5EZ RIS 5EHBENE

o EMXZNMIRGBZELKMESSEZBUAIRE , S5FBWNARME/BERS
- SOAENTZS5EEFSHA BRI, mAs5E LR TIE

- AENUMLIIMEERENX —1BZE8YServices Architecture

il ==ServicesArchitecture== S
i Dealer Network Architecture o
I e e e T L S L S
S — ~ "
s e N T e
7 ( <F ==ServiceContract=» 2 PUFChaSlng
4 s : Purchasing Service 4 2
y e S ——— ‘ Service
/ dealer : Dealer |~ 39"9”‘ mfg : Manufacturer ‘
/ m—— I \\
I enguire <scomment=> from
\ | The purpose of the dealer network | ]
architecture is to establish the financially
\ | related services hetween dealers and | /
o e manufacturers such that any dealer can do s R T T
\ ~ <==ServiceContract=> ™~ business with any manufac:tyurer. 77 <<Serw.ceCorrt.ract=> or /
\ \_ status:Ship Status / \ ship : Ship / /
-~ - . -
N\ Z e - . I ———— £
A= = agent
L ship info | shipper : Shipper g
" o’
Ship Status - =
. _—

Service

- 3IME5/6, 3TRFRY

Shipping
Service
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. e— Delivered

 EB{FEAPa] rticipantylS3ifiiz

Order >

Confirmation

Inside the Manufacturer

Order Processing

l Service

Accounting
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« Participant Architecture 22— = /=Hservices architecture
- BREEMENTZSSENEMRISSITIE
« EX—ARAMEPEEEMAERARSRENSSEIRS

<=ParticipartArchitecture== =
ManufacturerComponent

Lo ol G S St S : Accounting
- ~ -
/\ : Invoicing Service - S~ — et
T — Il
e notified
- Seller [::t \
T B
\ 0 o o Ry e iy
N - : Order Complete Service ‘>
o S — . PR
N —
N .
" | notifier
N [

-~

\’ : Ordering Service

—
e S S SR

___/ordet processar : OrderProcessing
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« ServicePoint/RequestPoint

 ServiceContract
. Servicelnterface S J53%

- {§FH SoaML ifitE
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% S"“’e'rvicePoint and RequestPoint

AL

- ==ServicesArchitecture== T~
o % Dealer Network Architecture i -
) p ( : ps : Purchasing Service Y N .
/ - - ~ — - — - - _ \
| dealer : Dealer  |[huyer seller]” mfg : Manufacturer \
\\ | T /'
N\ | ==comment=» | /
N | The purpose of the dealer network | - df
~ e architecture is to establish the financially -
= i related services between dealers and tyde -~
T o Dishess Wil sy manUracRNST: -1 e
Participant 1 | T T~ __ ____--=--""1 Participant
W
==Participant== <<Par1iclipant>>
Dealer ==RequestPoint=> ==ServicePoint== Manufacturer
. Buyer : Seller 7
RequestPoint — A point ServicePoint — A point where
where the dealer uses the the manufacturer offers the
purchasing service purchasing service

—URL , EFEHFATERREDQ (ip : port) 70
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ServicePoints EENX

AL

Scheduling

+ requestProductionScheduling ( customerInfo : Customer, purchaseOrder : PurchaseCrder )
+ sendShippingSchedule [ schedule @ Schedule )

Productions

«5ervicePoint» scheduling : Scheduling

requestProductionScheduling

sendShippingSchedule

» A ServicePoint is the offer of a service by one participant to others using well defined
terms, conditions and interfaces. A ServicePoint defines the connection point through
which a Participant offers its capabilities and provides a service to clients.

» A ServicePoint is a mechanism by which a provider Participant makes available
services that meet the needs of consumer requests as defined by Servicelnterfaces,
Interfaces and ServiceContracts.

» A ServicePoint is represented by a UML Port on a Participant stereotyped as a
«ServicePointy, .
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- ServiceContract JR53324y
« EXTEEEVINETHINE., 5. %=
o« #HEISTERIIRSHVRREEFD %E%J: , HEE
FUMLEYMEE] ( RERSFZIEHIRE )
- IRSBHIFENE : 81FER. wAFFHIRNESSEME

- E ServuceContract ———

— -—
2o Ordering Service -
po— T T T T T T T T T T s s e
/ orderer : Orderer order processor : OrderProcessor \
\ /
< P
)t . -

-
- -
e — . — . — . — L —
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Service Contract

package Ordering Service[ Ordering Servicey

[Rdemmml

==ServiceContract==

e ’ijemmmJ

a service f\\ij ________ Ordering Service ‘%,\ a service

/ ~earderer : Orderer order processor : OrderProcessor \
/
\ X B &
B L Information
R 2|00 02 e rocessed b
Sewlce Interface OrderProcessorinterface F O?der Procesglor
W. r-t the r0|e +fulfillPurchaseOrder( purchaseOrder : Purchase Order ) \k
’USB/S‘ 7 o - ~
Ne=Servicelnterface=> ==Servicelnterface==
Orderer OrderProcessor
. uses
s Ordererinterface O <
Information i [ Ser\/:/"ﬁ%:gtreorr:ce }
received by - |
Orderer )

The.service contract specifies the details of the service — what information,
assets and responsibilities are exchanged and under what rules
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The service interface has the
additional feature that it can specify
a bi-directional service.
The service interface is defined
from the perspective of the service
provider using three primary
sections:
o the provided and required
Interfaces
o the Servicelnterface class
o the protocol Behavior (send
and receive messages and
events)

" Servicelnterface ST {71 S

winterfaces
Interfacel

«interfaces
Interface?

+ capahility { parameter : Message ) Message + reed

[ pararneter : Message ) @ Message

S|
(provided)

L

«servicelnterface:
Servicelnterface

partl : Interfacel

i

part2 : [nterface2

( required)

T

Protocol

rieed
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Servicelnterface SEI G (28 )

AL

» A Servicelnterface is a UML Class and defines specific roles each

participant plays in the service interaction. These roles have a name and
an interface type.

« The interface of the provider (which must be the type of one of the parts
in the class) is realized (provided) by the Servicelnterface class.

« The interface of the consumer (if any) must be used by the class.

Order Placer { Order Taker
Quote() Guote Request()
Order Confirmation() Order()

~ N
4

N\

/
N

==zSetvicelnterface==
Place Order Service

' consumer : Order Placer | L— provider : Order Taker | \

Figure 6.4 - Service Interface Definition
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Web Services Generation

==Participant Type== ()
Bill Receiver Interface

+submit bill()

==Participant Type== (7)
Bill Submitter Interface

+notify bill delivered()
+notify bill returned()

<wsdl :portType name="“BillSubmission.BillSubmissionReceiverInterface">
<wsdl:operation name=“submitBill">
<wsdl:input message="tns:BillSubmissionCluster"
name=“billSubmission">
</wsdl:input>
</wsdl:operation>
</wsdl:portType>

<wsdl:portType name=“BillSubmission.BillSubmissionSubmitterInterface">
<wsdl:operation name=“notifyBillDelivered">
<wsdl:input message="tns:BillDeliveredCluster"
name=“billDelivered">
</wsdl:input>
</wsdl:operation>
<wsdl:operation name=“notifyBillReturned">
<wsdl:input message="tns:BillReturnedCluster"
name=“billReturned">
</wsdl:input>
</wsdl:operation>
</wsdl:portType>

Tk




Transaction Message XML Document

<BillSubmissionCluster>
<BusinessTransaction>
<transactionID> ... </transactionID>
</BusinessTransaction>
<BillSubmission>
<bill>
<Bill>
<billID> ... </billID>
<principleAmount> ... </principleAmount>

<payer>

<Party>
<partyID> ... </customerID>
</Party>
</payer>
<lineItems>
</lineItems>
</Bill>
</bill>
<billingAddress>

<BillingAddressCluster>
<Address> ... </Address>
<BillingAddress> ... </BillingAddress>
</BillingAddressCluster>
<billingAddress>
</BillSubmission>
</BillSubmissionCluster>
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'RESTfulfBSS. Web APIsHIIRS

AL

- EAISOAP WebjlR53
- — BTSRRI NB MRS ES
- IREMEER. Boi&IL , FRLAFEEXML, WSDLEAKR ST
EREEA |, 8EISKERE
- mITEB=T : RESTfulfRsS
— BRI =M |, BEl
- 55 BA. BaiRIFIBEmES
— AIFIFAWebF EBHIKEWeb APIs
- SOARYFI&RE : fRBRSS5-1Y
— ZHRYIRSS : SOAP. RESTful, RPC
- IRFASHISRETLUSEEM , BF&itfaotr , 54—
ERSLRIRE
— H—EHRER | ARIEXISD (break-down) : IERE. REUL
— RS MEEERI AT =R |, IRSTEIAFIAINEEL
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Scaling With Microservices
Microservice architectures have 3 dimensions of scalability

.X4

i % 1. Functional Decomposition
& Y-Axis Scaling 3. Horizontal Scaling of Individual Services
X-Axis Scaling
X / \ / \
e — E
|| 2. Data Partitioning : '
BEt 5w )| (e | =D
_________________________________________
Monolith Microservices

Source: The New Stack. Based on a diagram appearing in "Microservices," by James Lewis & Martin Fowler. THENEWSTACK

e T o P




The End...
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