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Enterprise Physics...

+ Constrained by laws, standards, contracts, policies,
legal codes, regulations

+ Constrained by available resources, services, time,
+ “Attracted” to the company’s and individual goals

Go where allowed -
and if more alternatives are possible,
choose where preferred

Enterprise Physics...

Easy for the many, difficult for the few

Finding domain modelling formalisms
that help taming the complexity of
service orchestration and service discovery.

Declarative and robust

VSTTE 2005: From the How to the

(Composition and matchmaking)
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Extreme Model Driven Design
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A new Rational Mechanics?

+ Business Objects, e.g. line items and orders, comparable to
things in the physical reality like atoms, molecules, or larger
compound bodies,

+ Services, e.g. ordering or order confirmation, that act upon or
happen to them, comparable to chemical reactions, motion, or
deformation.

+ Constraints (relations, laws)
+ Minimality (minimal energy states)
—— preferences, cost functions,...
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A new Rational Mechanics?

+ Business Objects, e.qg. line items and orders, comparable to
things in the physical reality like atoms, molecules, or larger
compound bodies,

« Services, e.g. ordering or order confirmation, that act upon or
happen to them, comparable to chemical reactions, motion, or
deformation.

Described abstractly
~ semantically
local (compatibility) constraints properties and
use of taxonomies } relations

A new Rational Mechanics?

+ Constraints (relations, laws)

global constraints similar to physics’ (electromagnetic or
gravitational) fields and boundary conditions.

entire scenario, entire evolution
German data protection laws, business rules, ...

+  Minimality (minimal energy states)
preferences, cost functions,...
equilibrium
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Moon Mediator Workflow
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Model-driven Solution

1. Generate SIBs from Moon’s WSDL
descriptions of the Legacy System

Model Mediator orchestration in JABC (SLG)
Generate web service out of SLG

Use generated web service with RosettaNet
Client
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Mediator Synthesis

- Since 1993: from TL specifications

[DASFAA’94, PACT'96, PACT’97, SCT96,

STTT97, FASE98, VISUAL98]

* Now: via MC and POE [SAS'96]

+ Automatic Adaptation/Evolution

Safe Service Customization,

[Proc. IN'97, IEEE Communic. Soc. Workshop on Intelligent Networks]
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SWS Mediation Modules

module name input type output type description

Maediator Maps RosattaNet messages to the backend
startService {true} PurOrderReq | Recsives o purchass onderrequst messege
obtCustomerID PurOrderReq | SearchString | obuins a customer search sting from the g message
createOrderUCID CustomerObject| CustomerID Ghts the customer id out of he customer ohject
buildTuple OrderlD Tuple Builds a tuple from the arderlD and the POR
sendLineltem Tuple Lineltem Gets a Lineltem incl orderID), artickID and quantity
closeOrderMed SubmConfObj |OrderID Closes an order an the mediator side
confirmLIOperation|OrderConfObj |PurOrderCon  |Ressives scont. o ref ofa Lineliem and sends a cont

Moon The backend system
searchCustomer SearchString  |CustomerObject | e a customer objct from the backend datsbase
createOrder CustomerID OrderID Creukes an orcer
addLineItem Lineltem SubmConfObj | submits o e ism w the backend darbese
closeOrderMoon OrderID TimeoutOut Closes an order on the baskend side
confRefLineltem Timeout orderConfObj  |sendsa cont. or st ofa prev. subm. Lineliem
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Mediator: Solutions

startService < PurOrderCon
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Mediator: Solutions

startService < PurOrderCon

(minimal)
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Overview Evolution
+ The process changes
R . . .
Enterprise Physics « The environment changes
. . — Platform Migration
» The Mediation Scenario :
— Backend Extension
» Handling Evolution
* Observations
Heterogeneity increases.
T. Margaria, B. Steffen 39ERP, 17.11.2008 T. Margaria, B. Steffen 39ERP, 17.11.2008
Blue (Customer) Moon (Manufacturer)
.
P rocess Evol ut I o n Web Services Mediator Legacy System Web Services
(provided by workshop arganizers) {t0 ba built by participants) (provided by workshop organizers)
- Mediator Customer Relstionship
Blue (Customer) Moon (Manufacturer) Receiving ltOR (Part # 1) e e
same as in Med.1 st [ saxmhsiin
Web Services L Mediator Legacy System Web Services ( ) = P ot cperation
{provided by workshop organizers) R@C@IVING POR be buit by partcipants) {provided by workshop organizers) Resatiabiat Sysiom 1
(Part #[1) = i sogpo [ o EEEO | ey Mi = T
Obtain moons intomal customaria | % |
P intsrnal custamerid [ Searchstring searchGusiomer Customerid | crestetionOrar
Cuslomarbject aperation ; Crdartd KEsmion
RosetaNel Systam T 5
I
- + _ 3| Sendiine lamn || Crierd. Arcisid, Quartry st:,c\j,r;al:m
I e e e e W Sy e I A Al -
internal customer id |
1
Close order o —
h 4
S Ordarid, Articlstd, Quantity addLineftem
ol Bl SUbmRsONCOMimatonObject operation Lo
RecooPo [ foseteel PPIAPOC Lol gongpoc - Mednah_on — o mmisaa e
L Scenario 2: —— ! :
¥ Ordarld . ! I
o . J | closeCrder operation . 6
Mediation Sending POC ! Coseorer | REL I
. Line ltem Rejacted System
Scenario 1: (Part # 2) i "
et s Ju— checkProductionCa
wh&mu‘nmwm L S : CN(I"“E‘U“ e Send|ng PO 3 (Part # 2) capabilities Date, Price . ability operation .
L eCorraBanO8e .
- : : extended with Production Mgmt i
T
L | ! 1 Order line e for Mlg::‘ E\_/anlily confmOrdar
SR e e
T. Margaria, B. Steffen 3gERP, 17.11.2008 ~ 008




Mediator Service with Production
Management

w default }>w default LN e

Get message Load Context Load Lineltein Response
default

/ Wq accepted- <& LumpD E@

Evolution

+ The process changes

+ The environment changes

— Platform Migration
(Moon gets another Backend)

— Backend Extension
(Moon enhances its Backend)

Heterogeneity increases.
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The ES Bundle Order to Cash ...

...enables customer and partners to build individual composite applications on top of existing
Order-to-Cash processes.

... allows collaboration and data exchange with customers as well as collaboration within
corporate groups at lower TCO.

3 8 3

Customer Service Rep Warehouse Clerk Customer Service Rep

Sales Order Outbound Customer
Processing Delivery Invoice

System
Business Value Use Cases
= Build individual composite applications = Build individual Cockpits for B2B customers, sales,

for Order to Cash process to fulfill

specific needs of Sales and Customer customer service agents and warehouse clerks. Example:

Service department Fast Sales Order Entry, Order Tracking
= Setup B2B connection to customers at Integrate 3rd party software in existing Order-to-Cash

lower TCO. Reduce time and cost of process to streamline the Orderto-Cash process
enboarding new customers.

@ AR AG 2007, ES Bundles THE BEST-RUN BUSINESSES RUN SAP” w

Service and BO Replacement

[ MOON SERVICE | SAP ENTERPRISE SERVICE |
Search Customer Read Customer
Create Order Create Sales Order
Add Lineltem Change Sales Order Ttem
Close Order Confirm Sales Order
Confirm/Refuse Lineltem | Create Purchase Order Conf.

Table 1. The Service replacement map for Moon's new ERP
backend.

| SAP ENTERPRISE SERVICE | BUSINESS OBJIECT |

Read Customer Customer

Create Sales Order Sales Order

Change Sales Order Item Sales Order

Confirm Sales Order Sales Order

Create Purchase Order Conf. | Purchase Order Conf.

Table 2. The Business Objects replacement map for Moon’s
new ERP backend.
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Adding the new ERP services

i SIBs (Taxonarmy)
&[> SWS Chalienge
B = Mediation
£+ (= Blue
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EH- (= Moon
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- @ OMSenvice_v1CloseOrder0SIB
- @l OMSenvice_v1CreateOrderSIB

E-(= SAPERP
B ERP_ConfirmSalesOrderSIB
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Platform Migration Scenario

+ Same Type Taxonomy
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Platform Migration Scenario o

+ Extended Action Taxonomy
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Mediation Process after Platform Migration'.®
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Extended Type Taxonomy
. A & - ERP-Related Instance Types
Moon's ’ + Concept Types
Backend SAPS
Extension &g
il -
Business policy: e S S
"Customers, orders, | | sAPd
and confirmations L R
must successfully s e
match’. o =
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Observations : :
User-Centric Modelling
e Data issues
BO vs. programming objects, XML vs. Java, Parlay-X
» Orchestration issues
in the discovery, synthesis appeared late, if at all + User Focus
e Domain modelling + User Control
StatiC, dynamic, and how? - User Satisfaction
Preconditions, effects on service, data item, composition
e Tangling (no best decomposition!)
. Driving a car needs no engineer!

Theory vs. practice (in theory, it works...)
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