(Gmbarcadero

Tech Notes

Embarcadero® RAD Studio 2010:
UML and Audits and Metrics: Not the Old UMLI

Michael Rozlog — Sr. Director of Delphi Solutions, Embarcadero Technologies

September 2009
Corporate Headquarters EMEA Headquarters Asia-Pacific Headquarters
100 California Street, 12th Floor York House L7. 313 La Trobe Street
San Francisco, California 94111 18 York Road Melbourne VIC 3000

Maidenhead, Berkshire Australia
SL6 1SF, United Kingdom



RAD Studio 2010: UML Audits and Metrics

What is included in RAD Studio 20107.....coi it -2-
Are These The Same UML Features From Years Past? .......cccccceiiiiiiiiiiiiiiein. -4 -
What is Pattern SUPPOI?.........oooiiiiiiiiii e -5-
A FUITUML ProdUCL. .. et -6-
RAD Studio 2010 UML Integration Easy to Use........cccceeiiiiiiiiiiiiiiiiiiiceiiceeeee -7 -
INtrOdUCTION O METIICS ..eeeiiiiiii et -8-
Introduction 10 Code AUAITS.....ccouiiiiiiiii e -10 -
Automatic Documentation Generation.................eueueuieeiiiiiiiiiiiiiiiiiiiiiiiiieieiiiiiaeees -11-
ADOUL The AUTNOT . ....eiiiiie e -12 -

Embarcadero Technologies -1-



RAD Studio 2010: UML Audits and Metrics

WHAT IS INCLUDED IN RAD STtuDIO 20107

As most developers know, Embarcadero RAD Studio, comes with both C++Builder® and
Delphi®. The UML and static analysis features have been added to all levels of the product, so if
you are using Delphi 2010 or C++Builder 2010 Professional, Enterprise, or Architect you will
have access to some if not all the UML features in the product. For Delphi 2010 users, audits
and metrics have been added to each level of the product, so even users of our Professional
level products get some of the advanced features.

Below is a simplified list of features included in RAD Studio 2010:

Personality:
D=Delphi
C=C++Builder Architect Enterprise Pro
P=Delphi
Prism
UML MODELING
UML Code Visualization—at any time, get cD o o -
a UML model view of your source code
Diagrams have an updated look and feel CD >> >> >>
Sequence diagrams CD >> >>
Collaboration diagrams CD >> >>
State charts CD >> >>
Deployment diagrams CD >> >>
Use case diagrams CD >> >>
Activity diagrams CD >> >>
Component diagrams CD >z >>
Documentation generation CD >> >>

80+ Code Metrics that allow for deep
understanding and static analysis of the D >> >>
health of the object domain

Introduced for Delphi Professional in
2010! 10+ introductory level code
Metrics for understanding the health of
the object diagram
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200+ Code Audits for deep code analysis
to better understand the coding style and
approach

Introduced for Delphi Professional in
2010! 10 introductory level code audits

for better code understanding

Import model from Rational® Rose (mdl
import)

Language neutral UML 1.5 and 2.0
modeling

Transformation from language neutral
UML 1.5 and UML 2.0 projects to source
code projects

Design Patterns support, including GOF
patterns

Custom design patterns support
Diagram printing

XMI 1.1 Import/Export

OCL 2.0 support

"UML in Color" profile

Diagram hyper-linking and annotations

Personality:
D=Delphi

C=C++Builder

P=Delphi
Prism

CD

CD

CD

CcD

CD
CD
CD
CD
CcD

CD

Architect

>>

>>

>>

>>

>>

>>

>>

>>

>>

>>

>>

Enterprise

>>

>>

>>

>>

>>

>>

>>

>>

Pro

>>

>>

>>

>>

>>
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ARE THESE THE SAME UML FEATURES FROM YEARS PAST?

The short answer to that question is NO. It is still based on the same technology, but many,
many, upgrades have occurred to make the product faster to load, faster to reverse and forward
engineer, and presents a much more modern look. The same benefits of these tools still hold
true today, that they help developers get more done in a shorter amount of time.

Today Delphi and C++Builder users can reverse engineer a class diagram at any time in all
levels of the product.

ﬁwelcome Page @Main {ﬁdefﬁult [diagram] {ﬁCmdLinethiIs [dizgram] o | B
-~
System. TObject System. TObject
Them TCmdOptions
TBoolltem
FHelp:string FAutoCloseAfterSuccess: Boolean
FValue:"Boolean FName string FAutolnstall:Boolean
e FAutolpdate:Boolean
+ Create + Create FHelp:Boolean
+ |slitem:Boolean + |sltem:Boolean FlanoreBCB:Boolean
FlgnoreDelphi:Boolean

FlgnorelDE:Boolean
FliemList. TObjectList
FKeepFiles:Boolean
FLang:string
FRebuildPackages:Boolean
FRegistryKeyBCE string
FRegistryKeyBDS:string
FRegistryKeyDelphi:string

W\ ——— T
— FValue:"stri reate
" i AddBool

lzltem:Boolean + Create AddDir
E—— + lsltem:Boolean s e
___T s AddString

Init

ShowHelp

+ Help:string
+ Name:string

TStringltem

+ AutoCloseAfterSuccess:Boolean
+ Autolnstall:Boolean

+ Autolpdate:Boolean

+ Help:Boolean

+ lgnoreBCE:Boolean

+ lgnoreDelphi:Boolean "
+ lgnore|DE:Boolean
+ KeeoFiles:Boolean

Overview

In the enterprise and above, developers can make changes to the code or model and both will
be kept in synch with each other. So if the developer would right-mouse click on the above
diagram and adds a Class, the code would also be generated in the unit for that class. This 2-
way capability, a feature called LiveSource™, makes adding anything to the class diagram, and
ultimately your code, as simple as a right-mouse click to the context menu shown below.
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Eo Rl s % ® 8

® U

Class Ctrl+L
Interface Ctrl+Shift+L
Assodiation Class

Structure

Enumeration

Typedef

Delegate

Delegate as Function

MNamespace Ctrl+E
Object

Constraint

MNote

Class Diagram

Other Diagram... Ctrl+5shift+D

Shortcuts... Ctrl+5Shift+M

r’rg'I'IETETD'E'E!. Bolean F T
+ KeeoFiles:Boolean

Diagram

e]CL201-Build3449\jvcl\install\ IVCLInstz

WHAT IS PATTERN SUPPORT?

As you can see from the above, the UML integration allows for support around Pattern, so if you
want to create a GOF Singleton pattern, click the Create by Pattern... menu item and select it
from the included patterns in the product:

Add

s+
—+4d

(=}

B @

o
=

]
M

T il

Synchronize Madel View

Select All Ctrl+A
Layout

Zoom

Update F5
Show/Hide...

Generate Documentation...
Export to Image...

Create by Pattern...

QA Audits...
QA Metrics...

Hyperlinks

User Properties...

(T Pattern Wizard

Pattern Tree: Pattern Properiies

All Trees [] [E=T2y

Patterns: B Misc

& 2 Bundled Patterns (Delphi) Class Singleton
2-z» GoF

- Behavioral

Class Singleton

il Sing
Structural

Desc ”Fﬁl‘Fl Ermrors

Type Class name for Singleton

TSingleton

Intent

Participants

Ensure a class only has one instance, and provide a global point of access to t.

Singieron Specify a class, which should be instantiated only once

oK H Cancel H Help J

Click the Ok button and the pattern will be added to the model and corresponding code will be

generated.
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A FuLL UML PRODUCT...

In the Enterprise edition and above, developers have full UML integration meaning they can

create any of the standard UML diagrams.

Add New Diagram E|
Diagrams l IE_E B
= Q 4 &
/{ d= = 2
£ HE W = O]
Class Diagram  Caollaboration |se Case Activity Statechar
Diagram Diagram Diagram Cliagram

@ 21 b

Deployment  Componert Seqguence
Diagram Diagram Diagram

MName

Cancel Help

For those not familiar with what each diagram is really responsible for, the following is a list:

»  UML - Activity Diagram Definition

A diagram showing the step-by-step workflow of components in a system.
» UML - Class Diagram Definition

A diagram showing the step-by-step workflow of components in a system.
» UML - Use Case Diagram Definition

A high level graphical representation of functional requirements.
» UML - Component Diagram Definition

A diagram used for showing physical components and their dependencies.
» UML - Collaboration Structure Diagram Definition

A diagram that shows the internal structure of a class and its collaborations.
» UML - Deployment Diagram Definition

A diagram for showing the hardware and its deployed components.
» UML - State Machine Diagram Definition

A diagram that shows the different states/transitions an object.
» UML - Interaction (Sequence and Communication) Diagrams

Diagrams that show Message Sequence and or interaction between objects and the

sequences of messages.

Today, when it comes to support for UML, RAD Studio is making key technologies available to
developers to help them communicate better, create better designs quicker, have the ability to

set coding standards, and check the health of a Delphi application. Plus, it also supports

automatic Documentation Generation, which all developers like.
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RAD Studio 2010 Architect adds support for both types of diagrams; ones based on source
code and the other based on design. An example of a diagram based on source would be a

Class diagram, which uses the LiveSource™ engine to automatically keep the code and model

in-synch at all times. Whereas, a language neutral design is only based on the UML
specification and no code is generated or needed. The tool also includes the ability to take

these language neutral designs and generate source code for the designs, which gives the best
of both worlds; the ability to create great object models, and if code is needed it can work with

that just as easily.

This is a great time saver and adds significant piece of mind knowing that when a change is
made in either the code or the model, that both areas will be up-to-date. A design diagram
(with no source code dependencies) would be a Use Case; this communicates high-level
functional requirements graphically.

ﬂ YWelcome Page @ Main | {3 default [diagram] | £34 CmdLineltils [diagram] | 43 Use Case Diagram 1 [diagram]

User Machine

Enough hard drive space
; : |

| =<include=>

= N ‘.‘_____Iil_e_tr_ieve hardware medﬁ@

b

Install User

RAD STuDIO 2010 UML INTEGRATION EASY TO USE

RAD Studio 2010 makes it extremely easy to use UML and takes advantage of the advanced
tools. First, either start with a new project like you would normally do, or open up an existing
project. Once the project is open click on the Model-View tab under the project manager or
Project|Model Support... menu item.
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Project| Run Component Tools Windom

g

#] Add to Project... shift+F11 | &2
=1 Remove from Project... |
i Add to Repository...
Languages v i
View Source
A& Add New Project...
25 Add Existing Project... i
SadlE S El Main oz
iy &1 MissingPropertyFix.pas
gPropertyFix.p |
@ Packageltils.pas 1
Modelng Support... _ %] PageBuilder.pas
_ 2o £ RegConfig.pas
T Compie VClInstal ~ Ctri=F9 | & utils.pas v
& Buid JVCLnstal shit=F9 | - Bavell... | ¥ Model... “OData ...
[¥ Syntax Check JVCLInstal o ——— e

Clicking either of these on the open project will activate the UML integration and present a new
dialog:

Add Model Support

Project Projectl is not currently configured for modeling. Would you like to add modeling support now?

Simply click the Yes button and you're on your way. This will then open the design surface and
will use the LiveSource™ technology to reverse the project and give you a Class diagram as
shown above. Again, any changes made in the model will be reflected in the code, so if you
change the model, like a string attribute to a new name, that name will now be in the code as
well.

From this point you can add more objects, setup associations, aggregations, and all things
object oriented. You can also add new models to the project and these industry standard
diagrams, including use case diagrams, class diagrams, and sequence diagrams, etc., to help
developers using UML to communicate.

INTRODUCTION TO METRICS

The Delphi 2010 part of RAD Studio also brings more than simple modeling to the tool. You can
use Delphi 2010 to analyze your existing projects, and generate metrics and audits that you can
use to uncover potential problems with your applications. For example, the following figure
shows a generated Kiviat chart. A Kiviat chart depicts a best practices circle. Points that are
within the inner circle are considered acceptable, and those outside denote areas that may
deserve your attention.
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For example in the graph shown here, the depth of inheritance hierarchy (DOIH) appears

outside the user defined inner circle. This metric indicates that one or more of your classes are
abnormally deep, with respect to the root class (Object or TObject).

“H} JvChartDemo - Embarcadero RAD Studio 2010 - tmp17.mtskiviat

Fle Edit Search View Refactor Project Run Compeonent Took Window Help

-8 98 8D b

P-lE ¢S AN €

@ -‘rnzlng‘s Classic Ur|w | &% &
&

S structure 78

FO

DOIH \‘.‘

8 Welcome Page | B vChartDemoFm | {3idefault [diagram] | Kiviet Chart [dagram]

MNOL

NOA

NOCON

i} StatsClasses
& DE References

)% Object Inspector R Baivcha... | Model... | BData ... |
E i, ER3
NOO Metrics
rlPrupemes &/ JvChartDemo ‘
B ;T.ng i]vchart M e M Name
(2 g
Backaround colol_] 255, 255, 25, o JvChart || Fu<default
Color Area | Whele Shape U i %j"g:az;j‘ Ey vChart
Chart Ty
‘Elhme) i Kl B hrhar T 1 E |
Use this field to edit the... R Kok " m lll lLl \<_U mj
1 object selected ' Diagram | HilT o0l Palette |Metrics

You set the limits for the metrics used by Metrics. The following figure shows the QA Metric

dialog box where these metrics are configured.

(T QA Metric

HE BRIE &

Basic

[[] cohesion
Complexity
i [¥] Coupling

w [ Encapsulatlon
@[] Halstead
E| Inheritance

5 [V] Attribute Inheritance Factor
Method Inheritance Factar

- [¥] Number Of Child Classes

& [Z Palvmornhism

Class lower limit
Class upper limit
declaration-level
Namespace lower limit
Mamespace upper limit

Maximum
0

5

True

0

5

Aggregation

Depth Of Inheritance Hierarchy (DOIH)

Description:

The length of the inheritance chain from the root of the inheritance tree to the measured

class is the DOIH metric for the class.

| stan

] [Lcancel | |

Help
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e Basic e Inheritance

e Cohesion e Inheritance-based coupling
e Complexity e Maximum

e Encapsulation e Polymorphism

e Halstead e Ratio

INTRODUCTION TO CODE AUDITS

The use and configuration of audits is similar to metrics. The following figure shows the QA
Audits dialog box, which contains the audits equivalent to the QA Metrics dialog box.

@ QA Audits X

= ing St -

[] Accessing Static Member by the Des

[ Assig = Fz Ignore digits True

E 5 1 lgnore white spaces True

[[] Leng Severity Infa

F | Suppression comment SNOMN-MLS-75

Multiple Statements on One Line

E C

Place Constants on the 5ame Side o

Place Statement In Block

[ Replace Inequaliy C

Restricted Class Declaration : =

=
S | &l

B

String Literal (SL)
Description:
If your project can be internationalized, you should avoid using hard coded string and character literals, and keep -
them in external resources instead. This audit helps to find such unsafe literals.
You can customize the filter by checking the Ignore white spaces and Ignore digits options in the audit
properties.
The Suppression comment option allows you to define a comment marker pattern. Comment markers are used
4m Almtim sl s e alad Al A Al e —
£ | >

st | [ Cancel | [ Help

Delphi 2010 covers the major areas of Metrics, with over 10+ included in professional and 80+ in
the Enterprise and above. Below is a high-level table of which ones are included:

Embarcadero Technologies
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Delphi 2010 covers the major areas of Audits, with over 10+ included in professional and 200+

in the Enterprise and above. Below is a high-level table of which ones are included:

Arrays and References
Branches and Loops
Coding Style
Declaration Style
Duplicated Code

Superfluous Content

Design flaws
Expressions
Naming Style

Performance

Portability

Possible Errors

The static analysis using code Audits will look at every single line of every single method of
every single class, or every single namespace, and generate a list of faults that you define. This
helps with poor code and refactoring.

JvChartDemo |

=
&
",
el

Abbrevi...

Description Severity Resource File Line |"|
Use Camel casing in parameter "Y' Warning DrawPenColorBox cimydownl.. 752
Method 'MyPFiePercentage' can be made private Info MyPiePercentage cimydownl.. 754

Use Camel casing in parameter "W' Warning MyPiePercentage ci\mydownl.. 754

Use Camel casing in parameter X1 Warning MyPiePercentage c\mydownl.. 754

Use Camel casing in parameter "Y1’ Warning MyFiePercentage cimydownl... 754

Use Camel casing in parameter 'NPercentage’ Warning MyPiePercentage c\mydownl.. 754
Method 'GraphPieChart' can be made private Info GraphPieChart ci\mydownl.. 755

Use Camel casing in parameter 'NPen’ Warning GraphPieChart c\mydownl.. 755
Method 'GraphDeltaAverage' can be made private Infa GraphDeltaAverage cimydownl.. 756
Method 'MyPieLegend' can be made private Info MyPieLegend ci\mydownl.. 757
Formal parameter 'NPen' is notused Warning MyFieLegend c\mydownl.. 757 3
Use Camel casing in parameter 'NPen’ Warning MyPieLegend c\mydownl.. 757
Method 'ShowMouseMessage' can be made private  Info ShowMouseMessage ci\mydownl.. 758

Use Camel casing in parameter X' Warning ShowMouseMessage c\mydownl.. 758

Use Camel casing in parameter Y’ Warning ShowMouseMessage c\mydownl.. 758
Method 'MyPalygon' can be made private Info MyPFalygon c\mydownl.. 760
Method 'MyPalygon' can be made static Infa MyPalygon cimydownl.. 760

Use Camel casing in parameter 'ACanvas' Warning MyPalygon ci\mydownl.. 760

Use Camel casing in parameter 'Points’ Warning MyPalygon c\mydownl.. 760
Method 'PlotCross' can be made private Info PlotCross ci\mydownl.. 761

Use Camel casing in parameter 'ACanvas' Warning PlotCross cimydownl.. 761

Use Camel casing in parameter X' Warning PlotCross c\mydownl.. 761

Use Camel casing in parameter Y’ Warning PlotCross ci\mydownl.. 761
Method 'PlotDiamond' can be made private Info PlotDiamand ci\mydownl.. 762 |
Use Camel casind in parameter ‘ACanvas' Warning ___PlotDiamond cimvdownl.. 762 i."._.._|_

AUTOMATIC DOCUMENTATION GENERATION

One of the other major features found inside the UML integration is automatic Documentation
Generation. Notice in the below figure that complete developer documentation has been
produced by a simple click of a menu item.

Embarcadero Technologies
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He Edit View History Bookmarks Tools Help

@ < M & @ = - "7 - ([ fley/s/C:/MyDownloads/Codegear/RAD2010/VCL338CompleteXt 77 - | |48~ FR <)
[&] Most Visited 5] Latest Headlines @ Sessions & Replays II @ DataRage Replays | || Time Zone Converter - ... » [ & Share on LinkedIn  Linked 1
&3 RoboForm + |search |~ | 43 Logins ¥ 33 (passcards) @ mrodog 33 Save @ Generate (« Sync -
@ % | 4 jarca... Delphi 20... CW Windows... @ Forget th...| am Contact ... | @ MichaelR...| | ] AidAim S... | owe XML Met.. | | fil..tmlE& - -
-
(D) I | | L : [
i dpp_PascalParser MissingPropertyFoc PgSummary Dec32FileAgePaich .
PgUninstall b D b o
8. T - 13grams i Lhagrams £ iagrams L iagrams
- 23 | |2 Namespaces + 2l Namespaces + [ Namespaces + ¥l Namespaces +
) c 2‘3”“’-595“’-3 1 |ECisses +| |DClasses + ] Classes + O Classes +
:_ULJ I Tssées P i + TPascalParser TAbsoluteindirect/mp + TSummaryPage + LongRec
o ] | TTokenlnfo {TWin9xDebugThunk | Interfaces + TCFileAgeNewRec
¥ " :\:’ef‘?ﬁ |5 interfaces o | | Interfaces + = Modules TCFileAgeRec
* Silles | |2 Enums + Bl Modules alobals PaSummary 11} Interfaces +
: globals PgUninstall | |1, TrokenExKind alobals MissingPropertyFix = Bl Modules
i .+ TTokenKind globals Dec32FileAgePatch
i [:—l ................. ;
: D—\ Lalabaln dnn BannalDassse L CL N I 2 L
53] | &
‘ G | AR | Overview Namespace Classifier Tree Index Help =
- =8 | eREv 3ExT FRAMES NO FRAMES
EEI{} PaUninstall |
Fpf} dpp_FascalFarser =
EIEI{} MissingF rope tyFix 1
Bl carkie Project JVCLInstall
H i} Palnetan
Hpf} JediReginta
Hpfd Fileutils Namespaces
Bl intt
#pfh Posumman PgUninstall
Fpfl WoLbata - 0
F} hain ~l| |Core |»

These advanced tools really help all of the developers out there, from the Architects to the
newbie just starting with RAD Studio 2010. The advanced tools like LiveSource™ to keep the
code and model in-synch, and the ability to generate new models for better communications, is
great. ltis also nice that advanced tools like static Code Audits and Metrics are available,
especially if large amounts of code is being inherited or a team wants to know where the code
really is as far as health and standards. Finally, the ability to generate the documentation with
hyperlinks, which links the various models together, is a real time saver and allows developers to
keep up-to-date with a click of the button.
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EMBARCADERO
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Embarcadero Technologies, Inc. is a leading provider of award-winning tools for application
developers and database professionals so they can design systems right, build them faster and
run them better, regardless of their platform or programming language. Ninety of the Fortune
100 and an active community of more than three million users worldwide rely on Embarcadero
products to increase productivity, reduce costs, simplify change management and compliance
and accelerate innovation. The company's flagship tools include: Embarcadero® Change
Manager™, Embarcadero® RAD Studio, DBArtisan®, Delphi®, ER/Studio®, JBuilder® and Rapid
SQL®. Founded in 1993, Embarcadero is headquartered in San Francisco, with offices located
around the world. Embarcadero is online at www.embarcadero.com.
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