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Context and Background

Enterprise Systems Become Increasingly Complex

unify different technologies

are adapted for new and emerging technologies

need to comply with imposing requirements

Model-Driven Engineering (MDE)

helps to master complexity (design-time)

utilizes models as central artifacts
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Motivation: Foster the Use of Models in Software Systems

Models are cross-disciplinary accepted as a means to deal with complexity.

precisely specified

Instances can be validated

can be (d|r)efined at different abstraction levels

are suitable to be represented to stakeholders

can be bound to tailored domain specific languages (DSLS)

a view-based approach can support the separation of concerns (SoC) principle
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A Model-Centered World
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Problems

MDE does not (yet) cover the whole lifecycle.
Traceability is often lost after a generation step.
Model-driven systems have no relation to their models.

Legacy systems are not connected to conceptual models at all.

In other cases
synchronization Is expensive.
model-related reporting Is specific to a domain (e.g., BPM) or product
and is not easily extensible towards new types of reporting data.
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Contribution: Model-Based Reporting
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Some Assumptions for Model-Based Reporting

model: apply the MORSE Principle [1]
l.e., assign a universally unique identifier (UUID) to every model and model element (node IElementiD)

— via annotations directly in the model
— or by registering the model in a MORSE repository
application: provide for traceability

generate UUIDs for execution points (executionlD)

instrument the code
with eventing: raise an event containing the executionlID and an 1nstancelD

MbR correlation service: create a MbR view
register modelElementlIDs with executionlDs

[1] Holmes, T.; Zdun, U.; Dustdar, S. "MoRSE: A Model-Aware Service Environment”, APSCC, 2009, 470-477
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Reporting Data (Proof of Concept) Metamodel

H NamedElement <<enumeration>> [7]
= pame : EString £ CompliancelLevel
(From requirements)
JAN - unknown
= ok
= warning
- error
- severe
H ExecutionPoint requirements E Requirement  [Z]
= executionID : EString g% (From requirements)

0..*Trequirements
0..*I instances

- instance ,
H Executionlnstance 0.1 H ComplianceResult
= instancelD : EString [ = level : ComplianceLevel
0%
complianceResults
0..* | contextData

E ContextData [7] H Violation
(From contextData)
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Runtime Context Data (Proof of Concept) Metamodel

H ContextData

JANWANWAN

H TemporalContextData H LocativeContextData E UserContextData

= start : EDate = longitude : EFloat = userlID : EString
= end : EDate = latitude : EFloat = username : EString
= duration : ELong = ip : EString = rolename : EString
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Model-Based Reporting — Architectural Overview
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Business Process Monitoring — Powered by MbR

4 ) Monitoring Corfiguration

® EEEEE

Process monitoring

i Monrtoning data for the process {as a whaole).
Jf | duration: DB:14:41,246
|, Create Sales Quote |
Crzatz and inttizlze 3 new
zalas quots
' Retrieve Customer Rating . x
Check the credt worthiness of the
e J‘ Edit Sales Quot
. " = r ! i les Quote
&) duration : 00:01:01.279 )

Change the sales quots acoording

O FEVIEWY.
%, duration : 00:18:31.569
&) incidents: 0 /132

Fi3

5 Submit Sales Quote
Start the sales quote
approval proosss

X

y

;; Approve Sales Quote
Revizw and accept the sales
quote

=w and reject zales guote: s=nd it back for

revision

|\ % Send Sales Quote Back for Revision

M
I o Create Sales Order

Create a new sales order
based on the

T quots

Current Monitoring Parameters: Average over all Instances, 07.02.2012 13:42:14 - 14.02.2012 13:41:14
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MbR DSL Script — Sales20rder Example

©CoO~NOOOTDA, WNPE

// Model Selection (1st part)
m: Order2Cash

// Instance Selection (2nd part)
b: m.start >= "2012-02-07 13:42:14"
& m.end < "2012-02-14 13:42:14"

// Abstract Annotation (3rd part)
m << duration = AVG(b.duration)

557dbb5d-7558-4f8e-acc6-d618F12487a6
b3b6e8e5-3b30-44a3-8dd5-291354c60877
<< rate = COUNT(b.visit)/COUNT(b*)

8ee48a10-0110-49a3-b4f5-e13ach5829c5
<< durRCR = AVG(b.duration)

T35837fa-7fcc-4fc4-9e2a-ac2ddbd696ed
<< durkESQ = AVG(b.duration)
<< incidents = COUNT(b.violation)
+ " / " + COUNT(b*)
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35
36
37

46
47
48
49
50

// Formatting Instructions (4th part)
duration >> Rectangle {
display: absolute; x: 465; y: 60;
background: lightgray;
gradient: left2right;
gradient-color: white;
dashstyle: dash;

H}
rate >> Edge {

display: relative; y: -15;
H
color: $ < 50 ?
rgh(128,128,128) : rgh(255,255,255);
dashstyle: $ < 50 ? dot : dash;
}

durESQ(*'duration'™), incidents >> Comment {
display: inline;

H
}

display-compliance: true;




MbR DSL Script — Sales20rder Example

| # ) Monitoring Configuration |@ \z_-l\il b ll“ll
1 /7 Model Selection (1st part) £ . - N
2 m :< !Erderzcayl i / J/ IMonitonng data f:-rthag::-m:ssa (as a whaole] -\
3 duratiu:-n E
4 // Instance Selection (2nd_part) ® CreateSales Quote |t :
5 b: m.start >=<2012-02-07 13:42:1 s
6 & m.end <<2012-02-14 13:42:14" — X
7 Credit worthiness e
8 // Abstract Annotation (3rd part) YT TR J B -
9 m << duration =AVG(b.duration = |” S saes e
10 I approval procsss. et mz

11 557dbb5d-7558-4f8e-acc6-d618f12487a6

i

12 b3b6e8e5-3b30-44a3-8dd5-29F354c60877 ) P ———
13 << rate =<COUNT(Db.visit)/COUNT(bH*) [ ?ﬁ“““““”ﬂ“m“m“m]
14

15 8ee48a10-01f0-49a3-b4f5-el13ach5829c5 (B Approve Sales Qe ]

16 << durRCR = AVG(b.duration) » l v and sesspr e s

17

18 ¥35837fa-7fcc-4fc4-9e2a-ac2ddbd696ed F"’S“‘i?dd

19 << durkSQ =CAVG(b.duration el e e

20 << incidents = COUNT(b.violation) \ é /
21 + " / " + COUNT(b*)

Current Monitering Parameters: Average over all Instance{ 07.02.2012 13:42:14 314.02.20012 13:41:14
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MbR DSL Script — Sales20rder Example

# ) Monitoring Configuration |EI \r_-l\il b l-_r“LI

23 // Formatting Instructions (4th part) (: -
24(duration >> Rectangle { ) et
display: absolute; x: 465; y: 60; e
background:( lightgray; [:gggﬁﬁﬁgi?w

gradient: left2right; cals quore
gradient-color:/white; | [ N 2% l

1 . [aptasinee 458 Tor the progess (as a whole]

duration : 08:14:41.246

' Retrieve Customer Rating
dashstyle:( dash; S

Check the credit worthiness of the i
{} J @ duration : 00:01:01.27° - Ef,';tn:a o e scsoing
31 rate >> Edge { l S::Ti?kzﬁ‘m m\r : 06:18:21.568
32 display: relative; y: -15; Aerne o 3

Cncident0 /132
33 H

WINDNNDNDN
o

34 CcO I or: $ < 50 ’) £, Send Sales Quote Back for Revision
35 rgb(128 , 128 , 128) : I"gb(255 255 ? 5) * [ ?;:,fm;and rzject zalez guote; s=nd it back for
36 dashstyle: $ < 50 ? dot : dash; — |
37 } A/ f* R 2 o e s ]

—— —— quaote.

ncidenté}ﬁs’ﬁaaaént { | i)

46 durtesQ(

47 display: inline; L;gﬁiﬁﬁiﬂ;
42' }{ bazed on the sales guot
49 display-compliance: true; (%)
50 }

Current Monitering Parameters: Average over all Instances, 07.02.2012 13:42:14 -14.02.2002 13:41:14
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Model Annotations: Results from the MbR DSL Script Execution

<ModelAnnotations>
<annotationElements xsi:type=""modelAnnotations:Comment,,
model 1D=""557dbb5d-7558-4f8e-acc6-d618f12487a6"">
<styles xsi:type="presentation:PositionStyle" display="relative" y="-15"/>
<styles xsi:type="presentation:ColorStyle" color="#888888"/>
<styles xsi:type="presentation:LineStyle" dashstyle="dot"/>
<contents xsi:type="annotationContent:Metric" value="2" unit="Percent'/>
</annotationElements>
<annotationElements xsi:type=""modelAnnotations:Comment,,
model 1D=""f35837fa-7fcc-4fc4-9e2a-ac2ddbd696ed" >
<styles xsi:type="presentation:PositionStyle" display="inline"/>
<contents xsi:type="annotationContent:KeyValuePair" compliancelLevel="warning"
key=""duration'>
<value xsi:type="annotationContent:Metric" value="06:18:31.569" unit="Time"/>
</contents>
<contents xsi:type="annotationContent:Text" complianceLevel="0ok"™ value="0 / 132"/>
</annotationElements>
<vt—— __.. //-->
</ModelAnnotations>
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Benefits

MDbR approach is platform & technology independent through DSL

» decouples the reporting (diverse products; one MbR service backend)

« domain agnostic

extensible reporting data metamodel

unified environment for business application engineering

e frontend for different phases of the lifecycle (e.g., modeling & reporting tool)

* MbR frontend can be integrated into a modeling tool

© 2012 SAP AG. All rights reserved.



Acknowledgments

Helko WITTEBORG

Wei WEI (/5 5) ‘%@ Software-Cluster
Andreas ROTH

Anis CHARFI ® Bd
Dirk MAYER |E‘irdﬂp‘l:'r:23ung
reviewers

© 2012 SAP AG. All rights reserved.




Thank You!
i

Dr.techn. Ta‘id HOLMES, DEA (&= -4&/R BE#r- kL)

Researcher | SAP Research

SAP AG | Bleichstral3e 8 | 64283 Darmstadt | Germany

T +49 6227 7-77849 | F +49 6227 78-56288 | E taid.holmes@sap.com | W http://research.taid.holmes.at
WWW.sap.com



© 2012 SAP AG. All rights reserved.

No part of this publication may be reproduced or transmitted in any form or for any purpose
without the express permission of SAP AG. The information contained herein may be
changed without prior notice.

Some software products marketed by SAP AG and its distributors contain proprietary
software components of other software vendors.

Microsoft, Windows, Excel, Outlook, and PowerPoint are registered trademarks of Microsoft
Corporation.

IBM, DB2, DB2 Universal Database, System i, System i5, System p, System p5, System x,
System z, System z10, System z9, z10, z9, iSeries, pSeries, xSeries, zSeries, eServer,
z/IVM, z/0OS, i5/0S, S/390, 0S/390, 0S/400, AS/400, S/390 Parallel Enterprise Server,
PowerVM, Power Architecture, POWERG6+, POWERG6, POWER5+, POWERS5, POWER,
OpenPower, PowerPC, BatchPipes, BladeCenter, System Storage, GPFS, HACMP,
RETAIN, DB2 Connect, RACF, Redbooks, OS/2, Parallel Sysplex, MVS/ESA, AlX,
Intelligent Miner, WebSphere, Netfinity, Tivoli and Informix are trademarks or registered
trademarks of IBM Corporation.

Linux is the registered trademark of Linus Torvalds in the U.S. and other countries.

Adobe, the Adobe logo, Acrobat, PostScript, and Reader are either trademarks or
registered trademarks of Adobe Systems Incorporated in the United States and/or other
countries.

Oracle and Java are registered trademarks of Oracle and/or its affiliates.
UNIX, X/Open, OSF/1, and Motif are registered trademarks of the Open Group.

Citrix, ICA, Program Neighborhood, MetaFrame, WinFrame, VideoFrame, and MultiWin are
trademarks or registered trademarks of Citrix Systems, Inc.

HTML, XML, XHTML and W3C are trademarks or registered trademarks of W30®, World
Wide Web Consortium, Massachusetts Institute of Technology.

SAP, R/3, SAP NetWeaver, Duet, PartnerEdge, ByDesign, SAP BusinessObjects Explorer,
StreamWork, and other SAP products and services mentioned herein as well as their
respective logos are trademarks or registered trademarks of SAP AG in Germany and other
countries.

Business Objects and the Business Objects logo, BusinessObijects, Crystal Reports,
Crystal Decisions, Web Intelligence, Xcelsius, and other Business Objects products and
services mentioned herein as well as their respective logos are trademarks or registered
trademarks of Business Objects Software Ltd. Business Objects is an

SAP company.

Sybase and Adaptive Server, iAnywhere, Sybase 365, SQL Anywhere, and other Sybase
products and services mentioned herein as well as their respective logos are trademarks or
registered trademarks of Sybase, Inc. Sybase is an SAP company.

All other product and service names mentioned are the trademarks of their respective
companies. Data contained in this document serves informational purposes only. National
product specifications may vary.

The information in this document is proprietary to SAP. No part of this document may be
reproduced, copied, or transmitted in any form or for any purpose without the express prior
written permission of SAP AG.

© 2012 SAP AG. All rights reserved.



