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Programming Quality Of Service

ALM Coverage
MDA
Requirements Management
Application Profiling
Documentation
Source code audits
System Metrics

= Source and model
Patterns management

= Optimal reuse
Change management
Source code managem%nt

orland

MDA Coverage

Business Process Modeling
Model Transformation
Application modeling
Source code generation




Programming Quality Of Service

XP Coverage
Code-Centric
Embrace Change
Testing-Oriented

XP Coverage
Lightweight
Embedded with IDES
Peer Coding/Reviews
Unit Testing
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Programming Quality Of Service
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Programming Quality Of Service
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Organizational Maturity Levels

e . Optimizing
Focus on process improvement
° Process measured and controlled Quantitatively
Managed

0000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000

Process characterized for the organization Defined
and is proactive

and is often reactive

Process unpredictable, Initial
poorly controlled, and
reactive

e Process characterized for projects Managed
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Programming Quality Of Service

=Technologies, Programming Languages, Frameworks,
Methodologies, Processes,ix L5455 A4 )2

Productivity?
= Performance?
Stability?
Scalability?

= Quality
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Quality/Knowledge
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Modeling Is Everywhere

NewsService - Person

Subserivtion | e —— Modeling Database

renewalDate . Date
Schema

‘ emmmmmmms| raNnsformation(By 3rd-Normal Form)

NewsSenvice Person

Subscription

renewalDate : Date
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Modeling Is Everywhere

int countLetters(List<List<String>> doc) { I

int count = 0; .
for (Iterator<List<String>>i = doc.iterator(); _ MO d el In g YO ur CO d e'

i.hasNext();) {

List<String>line = i.next();

for (Iterator<String>j = line.iterator();

j.-hasNext();) {

String word = j.next();
count +=word.length();

}

}

return count;

}

r

-emmmmmmmmmni| ' ansformation(By Refactoring)

| int countLetters(List<List<String>> doc) {
int cont =0;
for (List<String>>line : doc) {
for (String word : line) {
count +=word.length();
}
}
}
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Modeling Is Everywhere

B3 Designer

T & = 25| |

Fe| @ <defaurt=l .
e ||| 0 eling Your Code!

name:String

name:String

B —
A% Generated by Together +/

#iifndef DERTVED H
#idefine DERTVED H
#include "Base.h"
class Derived : public Base |

Transformation(QV

public:
J,n'?f?f
# fimod  returnType String
i
String getName() ;
b:

_

#endif //DERIVED H .
UL U IJ



Modeling Is Everywhere

public static void main(String[] args) {

try {
Launcher launcher = new

Launcher();

} Iaurr:c(her.runh(args); . -emmememmmms ANt Framework
catch (LaunchException e - .
205949 N

System.err.printin(e.getMessage());
} catch (Throwable t) {
t.printStackTrace();

}
}
, «IR:;I\T'IE;?:}} ] [ Pro+ject ‘—‘
TO g et h er \ [m Defautllixecutor »—
Reverse Engineerin :
: : ED -

TaskAdapter l
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==mament-interval==
Momentintenval

-numbhber:int
-date0rDateTimeOrinterval:int
-priarityint

-totaliint

-status:int

==fnle==

Role

-assignedtumberint
-status:int

+makemoment nterval:int
+addDetailwoid
+ralcTotalwoid
+recalcTotalvoid
+completesaid
+rancelyvoid
+mi_generatenextyvoicd
+mi_assessWRTPriorvoid
+mi_assessWWRTHex void
+mi_caomparePlanysActualvaid
+listhdls:int
+assessAcrossilsing

==mi-detail==
MiDetail

-ghyint

+355eSSACrOS Sl DI
+|isthllsvoid
+|istHoles:int
+assessAcrossHolesint

+calcTotalint

==plug-in point=:=
interface
fAscess

+FEE2Es oS

==plug-in point==
interface
Miakelformentinteral

+makelomentintervalvold

==fescription==
Description

-type:int
-description:int
-itemmumber:int
-defaultyalueint

+assessitithPluginElseDefaultvoi
+assescsAcrossPPTS void
+findAvailable void
+ralcEtvdvailablevoid
+ralcTotalForint

+|istPPTsint

+listDescs:int
+assesshAcrossDescs:int




==mament-interval==
Momentinterval

==fgle==
Role

==plug-in point=:=
interface
IAssess

+ 55088 0N

0.1 fvassessor

desc-assessar

1 | desc

==gescription==
Description

-typecint
-description:int
-itermMumberint
-tefaultvalue:int

0.* thing-description

-nummhberint -assignedkumber:int
-dateCrDateTime Orinterval:int 0= 1 | -status:int
-pr||:|r.|.tg.f.|nt “Fris momentinterdals role _
-total:int +assessAcrossRolesint
-status:int +listRoles:int
==mi-detail== +assessAcrosshlls void
+assessAcrosshls:int MiDetail +listhdlswoid
+listhls:int 1 details1.*
+makeMormentinterval:int - deta -otyint 0.*Mroles
+addDetail:void _ role-things
+ralcTotalvoid +ralcTotalint _
+recalcTotalvoid 1)y thing
+rompletevaid ==thing==
+rancelvoid PartyPlaceThing
+mi_oenerateMext:void
+mi_assessYWRTRriaryaid 0= -serfalbumberint
+mi_assessyWRTHextvaid -narmeint
+mi_comparePlanysactualvaoid “actual -addressint
-customyalue:int
T |1 mi 0.1 | plan
+assessAcrossPPTsint
factory actuak-mi +listPPTs:int
14y creatar +assessAcrossRalesvoid
==plug-in points= +getCustomElseDefaultyaluein
interface +listRoles:int
Miakelformentinterval

+maketomentintenaalvioid

+ligtDescs:int
+aszessAcrossDescsint
+assessWithPlualnElseDefaultyvoi
+aszessAcrossPPTEvoid
+indAvailablevoid
+ralcibdvailablesoid
+ralcTotalFarint

+listPPTs:int
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Send Purchase Order to
Qrder Fulfillment Center

——="7 zzincludes=>

Submit Order
Browse Catalog

N

Sign On and Off

Browse Product
Details

Customer

Browse Item

Update Information
Extension points

Administrator
Browse Iltem Details

—7 M A
-~ | .
-~ e
wzextend== .- I L zedendss
e <<piend== [ .
,-"?-( | x“x.
- I e
el e
Update Account Personalization Update Shopping Cart
Extension paints
M
| <=extends==

Mot Registered
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Send Purchase Crder to
Order Fulfillment Center

z=includes:= -

= Browse Categories
Submit Order

Browse [tem Details

i —
-
i -
<Zjncludes== : <<jnclude== ,»"’f
Sign On and Off | e
. __ P
[ P
| —
; Browse Catalog
Customer ~— |
I S
I hatey _
“includess | ‘-axjﬂilnclude:}
Update Shopping Cart : ~. §
e,

Browse Product
Details

Search Catalog

Update Personalization

Update Account
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Sample Audits

Avoid Aggregation, Favor Composition
Avoid Dangling Model Elements

Always Indicate Multiplicity

Always Indicate Navigability

Avoid Multiplicities Involving Max and Mins
Avoid * Multiplicity

Always Name Associations

Avoid Using Dependencies

Do not Overlap Guards

Do not Use Disjoint Guards

Identifier Conflicts with Keyword

Indicate Role Name on Association Ends
Indicate Role Names on Recursive Associations
Lines Should Not Cross

Naming Conventions

Never Place Guard on Initial Transition

Provide Comment for OCL Constraints

Use Plural Names on Association Ends with Multiplicity > 1
Avoid Generalization Between Use Cases

Avoid Unassociated Actors

Avoid <<uses>>, <<includes>>, and <<extends>>
Avoid Weak Verbs at Beginning of Use Case
Avoid Association Classes

Abstract Class Declaration

Avoid Cyclic Dependencies Between Packages
Avoid N-ary Associations

Avoid Qualifiers

Always Specify Type on Attributes and Parameters
Class Should be Interface

Borland



Sample Audits

Conflict With System Class Avoid “Miracle” States

Do not Model Elements of Implemented Interfaces Avoid Recursive Transitions With no Entry or Exit Actions

Do not Model Scaffolding Code Avoid “Black Hole” Activites

Do not Name Associations that have Association Classes Avoid “Miracle” Activities

Hiding Inherited Attribute All Transitions Existing a Decision Must Have Guards

Hiding Inherited Static Method Forks Should Have Only One Entry Transition

List Static Operations/Attributes Before Instance Joins Should Have Only One Exit Transition
Operations/Attributes Components Should only Depend on Interfaces

Overriding Non-abstract Method with Abstract Method
Subclasses have the Same Member

Use Singular Names for Classes

Avoid Modeling Destruction

Avoid Modeling Return Arrows

Avoid “Black Hole” States

Borland



Class Diagram Audits

Avoid Association Classes (AAC)

Association Classes can be decomposed into a separate class that associates
two others. These may confuse generators, or be decomposed anyway.

NewsService Person NewsService Person
| Association classes and n-ary [ |
| associations should be avoided = \ /
Subscription Subscription
renewalDate : Date renewalDate : Date

Borland



Sequence Diagram Audits

Avoid Modeling Return Arrows (AMRA)

To reduce clutter on diagrams, the explicit modeling of return arrows is
discouraged.

ég Ul Controller Preferences Local Model Server Model ég Ul Controller Preferences Local Model Server Model
0 Client Client
" "

T L T L T

. L
‘ Return arrows tend to clutter sequence diagrams ‘
T-WCog T T

1:iLog in }

|
1.1 lCheck credentials 1.1 lCheck credentials

| |

| |

| |

| | |

I 1] 110 iicheck credetials I

| R I

e e o P b I
il | |

2:WSelect Theatgr

¥

e S s s S L

|

|

|

|
1.1.1: iiCheck crederiials

2.1 iGettheater |:-\9f»=,wnl:»=s

¥

L)

| |
| |
| |
| |
| |
| 2.2 iGet Theater list |
| |
| |
| |
| |

| ST ] 2310 nGet schedule
I
| P — — — :[]
|3 #SelectMovig S ———————— | 3 WSelect Movid_|

|
t
|
2.3 IRefresh schedule cpche
| 2.3.1: iGet schedulg|
|
|
|

31: liGet day preferenced

3.2:/iGet schedule

)

4:MSelect showltie— — ——————— 4:HSelect showftirhe
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State Diagram Audits

Avoid “Black Hole” States (ABHS)
Only End states should have an incoming transition with no outgoing

transition.
‘ Only end states should have no outgoing transition ‘
s o Ty e . P e
- — . - — A ) Start Fartial Dial
“Jm”. Partial Dial entryistart dial tone entryinumber.append(n)
entryistart dial tone entryinumber.append(n) ® = exit/stop dial tone
@ ———= exit/stop dial tone digitn) = digitin)
L ) . y L. I’
. I’
[number.isvalid(] .
digit(n) digit(n)
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1 ekl MDA (Model Driven Architecture)?
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Model Driven Architecture

MDA provides an approach for, and enables tools to be provided for:

= specifying a system independently of the platform that
supports it,

= specifying platforms,
= choosing a particular platform for the system, and

= transforming the system specification into one for a particular
platform.

Three primary goals of MDA
= Portability
= Interoperability
= reusability
through architectural separation of concerns.

Borland



What Comprises MDA?

MDA is not a single specification, but a collection of

related OMG specifications:

= Unified Modeling Language (UML™) 2.0
= |nfrastructure
= Superstructure
= Diagram Interchange
= Profiles

Object Constraint Language (OCL)
Meta-Object Facility (MOF)

XML Meta-Data Interchange (XMI)
Common Warehouse Meta-model (CWM)
Query View Transformation (QVT)

Borland



MDA is not a Standard...yet

The MDA adopted Standards include:
= UML, including OCL
= MOF, including JMI and XMI
= QVT, which doesn’t exist yet

= And more: CWM, Diagram Interchange, and various
domain specific models which play a role

No OMG test for MDA compliance
= This allows many to make loose claims

Borland



MDA Transformation

T Pira
Transformation Rules PIM Class
Patter
I - !
- — —}.C Transfarm ) |
,,,,,, | o
\L_, i[ Transform ){S[erem?pe
PSM [Storeotme o L - T T 1
el Stereotype to ) (BT |
Pattern mapping s
B PSM Class(es
Made in Borland Together Made in Borland Tagether
- ®

. . Example of transformation of a PIM class using
Transformation of diagram

pattern based transformation

Examples

= MOF and QVT based transformation, transforms based upon
PIM metamodel and PSM metamodel

= XSLT based transformation, transforms XMI (or other XML
format) of PIM and transforms into source code

= Apply PSM Patterns based on stereotypes defined in the PIM
= Apply patterns interactively, using Borland’s Together produBﬂ"an(r

achievinn manv-manv transformation
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MDA Transformation

Transformation Transformation
definition definition
Transformation Transformation
tool tool

o I e

PSM Code
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MDA Transformation

UML To Java
Transformation

>
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MDA Transformation

Transformation
L >
definition

A
lw@m LR

a |
P.E > Transformation > P.E

PIM tool PIM
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So, the focus Is on

Languages adequate to express what is required.
These languages need not even be UML
They need not even be “modeling” languages

Example: OCL

The point is that the languages need to be well defined so that
transformations can be applied to models expressed in those languages.

Ultimately we need Metadata to define the
language In which the model Is expressed.

Borland



MetaModeling

m
HEE | ™ > L
/ MetaModel | H#EH
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MDA Framework

Transformation
definition

i g lw@w B

| a
P.E > Transformation > P.E

PIM ©
PIM tool nd
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Transformation
definition

l@é 0=

D
Transformation > ) E

tool PIM nd®




MOAM

|| |Auto Updlate
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Hibernate!

Untitled? - hibernate

FO
LOCOM3

MMOL

[ ] |&wto Update
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Untitledd - «default>

MSOO0

WMPC1
MOAM

[ ]| Asuto Update
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