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Use Case Diagrams
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Hequeathﬂedicati_u_n_—__'“ %

Cractar

X

Clerk

Fay Bill

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

[ & ]

Customer Order

EllE n.* | date

address K status

assucﬁﬁthnqﬂx calcTax
| calcTotal
—{ Payment *
abstract class— ¥ 1. ¢ 1 calcTotalWeight
amoaount 1
role name—
neralization .__
5 ’% line itern | 1.7 — 0
| | | OrderDetail
Credit Cash Check .
guantity
number cashTendered hame taxStatus
type hanklD
expDate calcsubTotal
authorized calcieight

authaorized

rmu!tfp!icr'ty

f\

f
v

0.

1

em -

shippingWeinght
description

r

\

geteight

oetPriceForcuantity

-

navigability

Note advanced additional features such as abstract classes,
generalization (inheritance), aggregation (orderdetails make up order)

class name

attributes

operations
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Sequence Diagrams

s Slock ltem

Get quantity

. » Process - ltem
i Order Scraen
Enter item
| number | I
L - L |
|
I
Find '
-]
Cizplay
details T
e |
I
T |
- I |

L
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Collaboration Diagrams
L

window:Userinterface
» Note the use of sequence numbers
mesae « Top level is assigned 1.1 — additional dots
{71.1:makeﬂESEwatiDni}:wid per level away from the user interface.
aChain:HotelChain
< object

ﬂ?“l 1.1 makeReservation(oid

~ sequence number

. Y — . Y- :
aHotel:Hotel 111 _EZ[iSHDDHﬂ] - aReservation:Reservation 11171 —= aNotice:Confirmation

iteration <— self link

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

initial state

ICursarto 550

@ Fejecting

Canceliauit h v

Getting 550

Retry/Clear SSM. PIM entries event  guard activity

Fress I{ey[keyt tah]IDispgﬁ_.f ke

[naot walid)Display errar message subimit

final state
é/ i walidating
validl/Start transaction | 00 adate SSM and PIN submit .
. action

Press keylkey I= shift-tab)/Displaydot

N\

Press tabh OR mave cursar ta PIN
fieldiCursar to PIM

transition — | Fress shift-tab OR move cursor to
S5M field/Cursor to S5M

“Getting FIN e State

» 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

swimlane

Custarner ATM Machine ‘Barnk
+—— start
Insert card
activit
i‘f' ¥
Enter pin 3 Althorize ~guard expression

brﬂnchx
walid PN X

[ Enteramount %

[balan

-
{_ Check account balance )

re == amnunt&[halance = amount]

( Take money from slot

_\

{  Debitaccount

A

Showr balance

merze "y

[Ireealicd PIM]

Eject card

i« end
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COMPONENT AND DEPLOYMENT DIAGRAMS

L& =

Bank Server

Feal Estate Server

e — % Morgage Application % Listing
CustomerDB — —=={MultipleListings

==5lorage==

7 0O
_______ _I_,,*

mmrm.;efﬁhﬂnngageﬂpphcatmn

@ ‘\ component

IL|st|ng

aPC -~
-

e
|
|
i
I
|

TCRIF

TCRIP % Buyerlnterface

High-level component communication and dependencies.

Hf”

connection
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SOA Marketplace Example

Order >

Il

@nformatiorﬂﬂ

<Shipped 1l
Mechanics Are Us Acme Industries
Dealer Manufacturer

~ <Ship Req |][
)

€§««%§ % Z Shlpped>

Physical > I] DeIivere(>

Delivery

GetltThere Freight Shipper
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Marketplace Services

I[][Order
@nfﬁriaﬂo?ﬂﬂ

i

Mechanics Are Us Acme Industries
Dealer Manufacturer

<Shlp Req onsumer
Shipped>

Delivereo>

lapinoid

%
=

Consumer

GetltThere Freight Shipper
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Services Architecture

LA

Purchasing
service

— ==Setrvicestrchitecture==
- Dealer Network Architecture

{

== — —

Enryer f—

dealer : Dealer SEHEW mfg : Manufacturer

anguird ZZCOMmEnts== from
| | The purpose of the dealer netvwork |
1 architecture iz to establish the financially

\ | related services between dealers and | /

manutacturers such that any dealer can do
buziness with any manufacturer.

N\ ~ =<ServiceContract=r ~ ~ GeServiceContract=s . ~ 4
%\ status:Ship Status ./ 5 ship: Ship </ &
s > e -

- — — SE—

—
—_

ship me . .
Shipping
service

Ship
Status
service

Services Architecture (or SOA) &2 5F AR, EATHRALE 9IRS KL 2] H bx.
SOAE X | &5 F AR 58 B A 0 1 55 S B

SOAR/RZ 5 EH W 3L [E TAE; i UMLIME B & X —A4H 2R K Services Architecture
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Inside the Manufacturer

Order >
’ )@nformatiorﬂﬂ

<Shipped [

Order Processing
3 ‘ /
lService

Accounting

Ship Req |||

Shipped>

Delivere(>
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Services architecture for a participant

==Participart &Architecture== E]
ManufacturerComponent

- T —_-_—5- i : Accounting
-~ : Invoicing Service o T -
. A Fayer
- T |
- notified
: Seller [:t |
N e
~, - : Order Complete Service ‘:,
~ e ———— I
~ T
M, .
- | notifier
b [

— o,

.

\:’ : Ordering Service

—
T —

: OrderProcessing

___ATrdef pfocessar

Participant Architecture & —# & JZ [fIservices architecture, HF & X —H N/ S 5& WA
RS KM 5E5 WA, BE -5 WA EEE
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Participants

- - ==%ervicesArchitectures== -
- Dealer Hetwork Architecture =
- ¥
-~ - - - - - - - " -—- - VY- V- VY-, VY- V- V- - = - - - - s
-~ - — = T = s
- ( -~ ps : Purchasing Service :J .
s - _ ,
/ B T R \
| dealer : Dealer | huyer seller” mifg : Manufacturer \
|
\ [
\ | T J
5 | ==comment==
~ I The purpose of the dealer network I
S type architecture iz to establizh the financially
- i related services between dealers and tyge -
~ | manufacturers such that any dealer can do + -
Bl - business with any manufacturer. =
| o= — - |
W o
==Participant=:= ==Participant==
Dealer ==RequestPoint== ==ServicePoint== Manufacturer
: Buyer - Seller

Participant& & LB L NIHZIBANL, AihfT 122 5 Bservices architectures
and/onlv %t #EH. SoaMLH, Z 5@ S € LA Eicontract, $RALHfE RS
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ParticipantftJServicePoint and RequestPoint

- - ==Servicesfrchitecture== o= -
P Dealer NHetwork Architecture -
-~ - - - - - - Y- - - - - - = = - S
-~ —_—— = -
~ ( =~ ps : Purchasing Service ) -,
! - _ ,

! - T T = - A

| dealer : Dealer  |huyer seller” mifg : Manufacturer i
|

!

\ ' ' d
e | ==COMmmMEnt== I s
i | The purpose of the dealer network [ = i
it type architecture iz to establizh the financially -

-~ H related services hetween dealers and tye -
~ manutacturers such that any dealer can do + -

Bl — business with any manufacturer. e
| - - o o e |
W iy
==Participant== ==Participant==
L Dealer ==RequestPaoirt== ==ServicePoint== Manufacturer

: Seller
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—— ==ServiceContract== -
= Ordering Service -

e R

ServiceContracti€ X | 2 5& WS T HIARE . &M O Mgk

AR5 B 52 BV AR E B . AT ARG 54614

ServiceContractf [F] i 45 72 2 Ak 55 1 435 FyE 2 38 b, HERAH 2UMLIIMER (3¢
TEAR S 2 B2 HD
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Service Contract

package Ordering Service[ Ordering Service }]

===erviceContract=
Ordering Service

orderer : Orderer

order processor : OrderProcessor
~_
1
T |
T,
1 — ——_
L ———————
1
'| OrderProcessorinterface
type 'l +fulfilPurchazseCrder] purchazeCrder : Purchase Order ) '.
I — AT : type
v “Tzes R v
==zervicelrterface== =Z==ervicelnter faces=
Orderer OrderProcessor
— UZES
Eﬂ‘_ Ordererinterface OE
+zhipmentScheduled
+orderRejected()

The service contract specifies the details of the service — what information,
assets and responsibilities are exchanged and under what rules

I e -
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Simple Protocol Choreography for Ordering Service Contract

- ==ServiceContract== - -
—— Ordering Service .

g — — — T T T T 7T T WU R e Py
Ié orderer : Orderer order processor : OrderProcessor %
\ }

s L s

Sy, - _ = =
o R -
orderer : Orderer order processor : OrderProcessor
I I
| 1. fulfillF‘urn:haseﬂrder[purchaseGrder=jhl

alt J

[] > 2 zhipmertScheduled

[elze]

» 3. arderRejected)
I
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Compound services

LA

Compound Services are defined by using more granular
services to “build up” an enterprise scale service

— —_—

=l ==ServiceContract== T
- g 9 Sy
- Purchasing Service -
PF_ — = = e o - I S e
-~ N T = .
Y, = ==ServiceContract==
/ arderer L : Ordering Service
¥ — —— ™ — D_r_derprnl:esaur
[ buyer : Buyer o seller : Seller

—

e

\ payer ~ — — — _ -

N ~ ==ServiceCorfract==  ~ invaicer
- ! : Invoicing Service F
T, et .
T, e T
S -
T —_
—— o
- —— s -
— —
— = — P— - ER . — — g -

===ervicelnterfaces== ===ervicelrterface==

Buyer : Orderer - OrderProcessor Seller

d] - InvoiceReciever * Imveoicer

Each composed service becomes a port on the service
interface
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LA

Information Model

For Messages and Entities

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

Attributes specify
descriptive information
having simple types.

A class may be
specialized into sub-
classifications.

Entities may be
described as having
a unique identity.

+hillz zent

A relation between terms is
described by an association
between classes.

/

+Hayes Party

==idertity==hill ID : Idertifier
principal amount @ Amount
interest amount © Amournt
shipping charge : Amount
adminiztrative costs amount © Amount
penalties amount : Amount
total amount ;. Amount
izzue date ; Date Time

due date : Date Time

hill number : Mumeric

hill type : Code

terms : Code

*

+hills received

q

+oayer

~

+cantaining kil

This means “zero or more”

1

\An un-shaded class is
not detailed-on this
diagram.

Bill Line Kem

Hine tems | Setail type : Code

3

unit price © Amourt
fordered; 1.* | guantity ; Amount

\ extended price © Amount

This indicates a compositional This means “one or more”

association.

Received Bill
{payer iz self}

Sent Eill +zent billz
{payee iz self

(as opposed to referential)

+hilled receivables Billed Receivable

1.%

1.%

This is a constraint that
defines the sub-classification.
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" ServicePoints and Service
-'i{i%

Scheduling

+ requestProductionScheduling ( customerinfo ; Customer, purchaseOrder ; PurchaseCrder )
+ sendShippingSchedule { schedule @ Schedule )

W

Productions

«ServicePoints scheduling : Scheduling

T ¥
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 «ServicePoint», .

70



Servicelnterface

A< ______________________________________________________|
S W —

Interfacel Interface?
+ capability { parameter : Message ) : Message + rneed | parameter ; Message ) : Message
. 3 =7

a Servicelnterface can be the type of a Wﬁw
service port. The service interface has Servicalnterface
the additional feature that it can specify a
bi-directional service — where both the partl : Interfacel
provider and consumer have
responsibilities to send and receive .

. part2 ; Interfacez
messages and events. The service

interface is defined from the perspective
of the service provider using three @
primary sections: the provided and

required Interfaces, the Servicelnterface

T
class and the protocol Behavior. N

ED-e
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Participant with ServicePoint
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Shipping
+ requestShipping { customerInfo @ Customer, shippingInfo @ Manifest )
Y|
ShippingService
Shipping

Shipper

orderer | ScheduleProcessing

«ServicePoints shipping | ShippingServic

shipping : Shipping ScheduleProcessing

(‘QUSED
3

ScheduleProcessing
+ «signal» processschedule [ schedule @ Schedule )

A ServicePoint is the point of interaction on a Participant where a service. On a
service provider this can be thought of as the “offer” of the service (based on the
service interface). The ServicePoint is the point of interaction for engaging participants
In a service via its service interfaces.
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~ Participant with ServicePoints
-ﬁ-%

«Participants L - )
= |OrderProcessor RequestPoink» invoicing : InvoicingService

+5ServicePoints purchasing : Purchasing ReguestPoint» scheduling : Scheduling

RequestPoint shipping : ShippingService

The type of a RequestPoint is also a Servicelnterface, or UML Interface, as it is with a
Service point. The RequestPoint is the conjugate of a ServicePoint in that it defines the

use of a service rather than its provision. This will allow us to connect service providers
and consumers in a Participant.
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Participants may be assemblies of other Participants

«ServicePoinks purshaser : Purchasing

R tPoink: haé.ﬂ' : Scheduli . .
ﬂ D S {C ng : schecuing roductions : Productions
ﬁ N hg;i
«ServicePoints purchasing ; Purchésing

Participant

ServicePoint —
capabilities typed by
Servicelnterface

RequestPoint —
needs typed by
Servicelnterface

= |Manufacturer

N

«ServicePoints invoicing @ InveicingService

inveoicer | Invoicer

=]
=]
¥
=
=
]
fa]
=]
[I=1
—
=]
=
o
o
=]
[f=]
o
1]
=
]
]

«ServicePoints scheduling : Scheduling

ERE{estPoint» shipping : ShippingService
ma shipper © Shipper

«ServicePoints shipping @ ShippingService ﬂ

[ Participant paa
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Web Services Generation

<wsdl:portType name= “BillSubmission.BillSubmissionReceiverinterface'>
<wsdl :operation name= “submitBill">

<wsdl:input message=""tns:BillSubmissionCluster
name= “billSubmission'>

==Participant Type== ()
Bill Receiver Interface

+zubmit bill;) </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>

==Participant Type== (7

Bill Submitter Interface

+nctity hill delivered)

+notify bill returned) «
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Transaction Message XML Document

<BillISubmissionCluster>
<BusinessTransaction>
<transactionlD> --- </transactionlD>
</BusinessTransaction>
<BillSubmission>
<bill>
<Bill>
<billID> --- </billID>
<principleAmount> --- </principleAmount>

<payer>
<Party>
<partylD> --- </customer D>
</Party>
</payer>

<lineltems>

</lineltems>
</Bill>
</bill>
<billingAddress>
<BillingAddressCluster>
<Address> --- </Address>
<BillingAddress> --- </BillingAddress>
</BillingAddressCluster>
<billingAddress>
</BillSubmission>
</BillSubmissionCluster>
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RESTHUlS . Web APISHIBUIS

LA

o BHHISOAP WebjR4%
— —/MNERRAT LEREMNEIMLKIREGHE
- RS EHIR. B3R, FreAFBEXML, WSDL AKX
WS mEERHR, 8FSREHESE
. zﬁﬁ%ﬁ? RESTful iR 55 MR 55
L PEREAIT M, BREW
—~ ﬁ%‘ﬂs BfiR. BIRIMEIHE
— A F|FWebH EH K KEWeb APIs

* SOAWIHTZRRE: WRFRA

— PALBIIRS:: SOAP. RESTful- Web APIs

— Hﬁ%éﬂAfﬂik%ﬁ@‘IuM@% T it F o,
‘W—% E‘Qﬁgj:lﬁa
— R % 1 ge AT AT SE M 5L

TI'I
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Scaling With Microservices
Microservice architectures have 3 dimensions of scalability

1. Functional Decomposition

Y-Axis Scaling 3. Horizontal Scaling of Individual Services

X-Axis Scaling

(]]» DB ]

2. Data Partitioning
mm I-Axis Scaling ﬁ ﬁ : ~——
_________________________________________
Monolith Microservices

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