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1 Introduction

OCL is a formal | anguage intended to phrase expressions in ob-
ject nodels, in particular in UML nodels. The purpose of OCL
is to add precision to a nodel and conpl enent the better known
UML di agrans and use cases. If used properly, adding OCL ex-
pressions to a UML nodel can significantly increase the preci-
sion and ultimately the value of a UML nodel. Furthernore, the
comuni cati on between the persons working on a software pro-
ject is inproved because all business | ogic described with OCL
is available for all contributors to your project at any tinmne.

OCL expressions can be used with varying intentions. Best
known is the use as ‘constraints’. Constraints state condi -
tions that nust be true in certain points of tine.

O her applications of OCL expressions are initialization ex-
pressions for attributes and associations, derivation rules
for additional auxiliary attributes and nethods and the | an-
guage i ndependent description of nethod inplenentations.

OCL is | anguage i ndependent and thus hel ps you to specify nore
know edge at the abstract |evel of the UML nodel than w thout
using OCL. Instead of burying the business logic in conpl ex
programm ng | anguage statenents in software inplenentation
files, it is stored at the heart of your software system in
your UM. nodel s.

It is beyond the scope of this docunment to provide an intro-
duction to OCL. On our website http://ww. enpowertec. de, you
can find links to OCL-resources.

Rati onal Rose™does not support OCL by itself and thus addi ng
OCL expressions to Rational Rose nodels is not reasonably fea-
sible. Cclarity adds conprehensive support for addi ng OCL ex-

pressions to an OCL nodel :

Context sensitive editor

Full syntactic and semanti c checking of OCL expressions
ensures consi stency w th the nodel.

Capability, to check all OCL expression in a nodel at
once. This is particularly useful if properties of a
nodel are changed, e.g. class- or attribute nanes,

met hod signatures and so on

Snooth integration with the Rati onal Rose GU

Fl exi bl e export capabilities.
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2 Installation

2.1 Requi renent s
Cclarity requires an installation of Rational Rose 2000 or
newer. Cclarity can be used with all |anguage specific ver-

sions of Rational Rose.

2.2 I nstall ati on

Load the current version of Cclarity fromour website using
this |ink:

http: //ww. enpower t ec. de/ downl oads/ Ocl ari tySet up. exe

Execute the file.

There are no choices to nmake during the setup.

2.3 Updat es

Regul arly, we nake new versions with the same najor version
nunber of Cclarity avail able for downl oad. These new versions
contain bug fixes and m nor functional inprovenments.

Qur license agreenent authorizes you to install any avail able
update with the sane mgj or versi on nunber than the version you
have licensed. To install a new version sinply download it
fromour website, uninstall the old version and install the
new version as described in chapter 2.2.

2.4 Installing the |license key

To use Cclarity after the 30 day trial period, a valid license
key must be installed. License keys can be purchased in our
online shop http://ww. enpowertec. de/ buy/ or by sending an
email to mailto: sal es@npowert ec. de.

As long as you are using a trial key, Cclarity will offer you
the possibility to install a valid |icense key at every
startup of Rational Rose.

If Rational Rose is already started, you can use the nenu en-
try Tool s/ OCL/ About to display a dialog for installing a li-
cense key.

2.5 Uni nstal ling

To uninstall this software you may sinply choose the according
menu entry in the start nenu.

Al ternatively, you can use the Wndows control panel to renove
t he software.
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2.6 Printing this manual

If you print the manual w th Adobe Acrobat Reader with default
print settings, the pages are smaller than intended because
Acrobat Reader scales the pages. To get a printout in original
si ze, please uncheck all the scaling options in the Copies and
Adj ustnents section of the Acrobat Reader print dial og box.
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3 The |ight version

EnmPower Tec provides a free light version of Cclarity which
contains the same advanced OCL checker than the standard ver-
sion but msses the productivity features of the standard ver-
sion. The light version is intended for users that want to oc-
casional ly check OCL expressions and do not use OCL in conmer-
cial software projects where the tinme of the staff is the nost
crucial factor for project success.

When using the light version, OCL expressions are stored in
external text files. These files contain just the raw OCL ex-
pressions as suggested in the OCL standard description

The user interface consists of a sinple w ndow

# oclarity Light x|
OCL exprezsion file; Iexpressions.txt
Meszages: [:}

Skipped invariant at ine 100 due to incorect contest declaration. ;I

Skipped invariant at ine 104 due to incorect contest declaration.

-
4 k

Errars:

Unknow clazs ‘Perzon?’ in context specification. [Line 100, Calurnn 5] ;I
Unknow clazs ‘Perzon?’ in context specification. [Line 104, Calurnn 5]

Type 'Perzon’ does not suppart & matching method for sighature ‘income\w/ithBonus(D ate]'. [Line 50, Colurn 14)

Type 'Perzon’ does not suppart & matching method for sighature income\w/ithBonus(D ate]'. [Line 51, Colurn 14)

4] :IJ

Figure 1. Cclarity Light user interface

To performa check, the file with the expression that shall be
checked nust be selected and the ‘ Check’ button nust be
pr essed.

EnmPower Tec is not obliged to give any support for the |ight
version. However, feel free to send us any questions and prob-
lemreports. If we have free resources, we will try to solve
your i ssues.
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4 Addi ng OCL expressions to a nodel

4.1 | nt roducti on
OCL expressions can be added in two basic ways.

First, you can wite OCL expressions in notes in diagrans.
This is particularly useful if the expression is relatively
smal | but inportant so that it should be i mediately per-
cei ved.

Second, you can use the OCL editor that is integrated in
Cclarity. Using the OCL editor, the OCL code is al ways associ -
ated with a specific class. This association is only a techni-
cal one, the semantic association is done by ‘context’ decl a-
rations within the OCL code. However, we reconmmend addi ng only
those OCL expressions to a given class that are also senmanti -
cally associated with this class.

4.2 Addi ng OCL expressions in notes

A note on a diagramcan be used to hold all kind of text.
Therefore, a convention has to be followed so that a portion
of text is treated as OCL expression by our OCL parser. It is
important to follow these conventions; otherw se, the OCL code
woul d not be checked and could contain any kind of errors

wi t hout noti ce.

The convention is to enbed OCL code in curly brackets.

Here is an exanple:

This note contains various constraints embedded in an OCL code block ™
An OCL code block is embedded between curly braces. Only explicit
newlines increase the line count.

{

context Customer
invminimumAge: age() >=18

context LoyaltyProgram::enroll(c : Customer)
pre isNewCustomer: notcustomer->includes(c)
post customerincluded: customer = customer@pre->including(c)
post: membership->select(customer = c)->forAll(
loyaltyAccount->notEmpty() and
loyaltyAccount.points = 0 and
loyaltyAccount.transactions->is Empty())

Figure 2: Editing OCL code in a note
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It is not necessary to use a separate line for the starting
and ending curly braces and the final curly brace may be omt-
ted. Multiple blocks of OCL code may be defined in a single
note al though we recommend putting all OCL code in a single
OCL block in a given note.

A note object reformats its content if it is resized by break-
ing the lines but it does not insert new ine characters into
the text. Therefore, you nust explicitly insert newine char-
acters (by pressing the return key) wherever you want the OCL
code to start a newline. If an error is detected in such an
OCL expression, the errors line nunber refers to the position
of the offending line relative to the beginning of the note
(that is, it includes all non OCL text).

4.3 Add OCL expressions to classes

Whenever you select a single class in the Rational Rose GU,
the selected itemhas an additional entry in its context nmenu
| abeled ‘edit OCL’. This nay be the case on a class diagram or
in Rational Roses browser:

4 Rational Rose - RoyalAndLoyal.mdl - [Class Diagran: Logical Yiew f Main] _ ||:||1|
File Edit Wiew Format Browse Report Query Tools Add-Ins  window Help _|ﬁ'|1|
DEH 288/ ROBRBRE|IE« aal®
@ RovaldndLoyal W AEC
-3 Use Case View =
D Logical\-’iew. g <
3 Component View LovaltyProararm |
r | Open Specification. .. LT rogram
T B Qenroll{  Sub Diagrams rllon
", BgetSer :
P a———  Mew Attribute .
A Mew Cperation
Select In Browser
e Relocate
ﬂ Prograr ~ DpHions 3
gnumberOfCys  Tormat b
J ———— checkOCL 0n =
- .
< | ME » [
Edit 4
l[11:07:38] [Customizable Menus] AI
I GOFPatterns 3
-
4 I ¥
14 4|P|PI|\LDg}

For Help, press F1 |Default Language: &nalysis [ [ [ [NUM A
Figure 3: selected class in diagram
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4%+ Rational Rose - RovalAndLoyal.mdl - [Class Diagram: Logical Yiew / Main] — |EI|5|
File Edit Wiew Format Browse Report Query Tools Add-Ins  window Help _|ﬁ'|1|
DESHEH + 2B &8RO REE|E« &) Q@
“-B Buming ;l WABC
t-B Cassette =
=] CassetteEo?k B o
* B <<enumeration:> Color LoyaltyProgram
2B Customer | program
E..E CuztarmerCard = &5 Senrollic : Custamen 0.n
H-H Date ° VgetSemvices()  Set=Service=
b & Eaming P 1
E Layaltyhccount A -n
5B Membe Open Specification, ..
[ = N =— Mew » LI +panners | 1.n
Sark 4 IH_ FrogramPartner
Delete ghumberQOfCustamers | Integer . l;
Rename j N =
4 3
——————  checkQCL I I @l
ﬂ 11:07:38] [C |
7 b
11:07:38] [C GOFPatterns 4 I
|
« I _>I_I
[4] 4>+ Log/
For Help, press F1 |Default Language: &nalysis [ [ [ [NUM A
Figure 4: selected class in browser
In either case, after selecting the nmenu entry ‘edit OCL', the

OCL code editor is displayed and the according OCL code nmay be

edi t ed.
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5 Using the OCL editor

5.1 | nt roducti on

The OCL code editor offers powerful features for editing OCL
code. This chapter introduces the various features.

5.2 Basi ¢ edi tor w ndow
This screenshot illustrates the code editor:

#  Class Logical YiewzLoyaltyProgram 10| x|

Code  Edit

]

-- Constrain¥s Ffor method lovaltvProgram::enroll (c : Customer)

context LovaltyProgragn: :enroll (o @0 Customer)

pre: not custower->includes (&)
post: customer = customerfpre—rincludineg (c)
post: wenberzhip->select (customer = ) ->fordAll |

loyvaltyicocount->notEmpty (] and
lovaltyhooount.points = 0 and
loyaltyhoccount . transactions—->isEmpty () )

of
[4] | 4

— Ermorz
Errort | Line | Colurnn | Dezcription
1| | i
Ok | LCancel |
| EMcol1 | FEST EINFG | NUM | notmodfied |Moenors y

Figure 5: OCL editor w ndow

The [ arge area beneath the nenu bar contains the actual OCL
code, which is displayed with syntax highlighting. Underneath
this area, a table is displayed that contains the errors that
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have been detected during a check of the OCL code. If any er-
rors are display, a double click on the Iine containing the
error positions the cursor on the respective code el enent.

5.3 Menu ‘ code’

This nmenu contains a single entry that can be used to check
the code. As a shortcut, you can press alt+c to trigger the
check.

The result of the check is displayed in a panel in the status
bar of the editor window. This panel is reset to an enpty
string, if the code is nodified after the check.

5.4 Menu ‘edit’

This menu provides all basic editing functionality:
Undo/ Redo
Copy/ Past e
Sear ch/ Repl ace

5.5 Leavi ng the code editor

You can | eave the code editor either by clicking on the ‘X -
button or by clicking on the ‘cancel’-button (clicking in the
editor wi ndows close-button in the upper right corner is

equi valent to clicking on the ‘OK -button).

If "OK is clicked the code is inplicitly checked and a war n-
ing is displayed if the code contains errors.

You rmay then correct the errors or save the code as it is.

If the code is saved, this neans only storing the changed code
in Rational Roses internal repository — the changed code is
not saved to disk until the conplete nodel is saved. Rational
Rose will warn you, if you want to | eave Rati onal Rose wi thout
savi ng the changes to di sk.

If ‘cancel’ is clicked and the code is changed, you are asked
whet her you really want to discard your changes.

5.6 Editi ng code in notes

Editing code in notes requires some speci al handling. Because
a note may contain a mxture of OCL code and arbitrary other

text, all non OCL code nust be hidden fromthe parser.

Note that you cannot directly invoke the code editor for QOCL

code in notes (due to restrictions of Rational Roses extensi-
bility nodel). Invoking the code editor for OCL code in notes
is only possible fromthe analysis result w ndow (see chapter
6.4 for details).
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Cclarity tenporarily prepends each line of non OCL code with
the string '-- ## ('— starts a coment in OCL) thus making
this text look |ike a comment to the parser. After closing the
code editor, these marks are renoved again.

" Diagram Logical Yiew:MoreOCLEXpressions o |EI|5|
Code  Edit
- - AR -- L-book p. 24 =
-- o —
context Lovyaltvicocount::points
finit: o

context CustomerCard::wvalid
init: true

context CustomerCard: :printediarme
derive: owner.title.concat(' ') .concat (owner.name)

-

of
[4] | 4

— Ermorz
Errort | Line | Colurnn | Dezcription
1] | -l
Ok | LCancel |
| lidcol1 | FEST EINFG | NUM | notmodfied |Moenors y

Figure 6: Edit code fromnote

These marks nust be preserved during editing to avoid syntax
errors.
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6 Checki ng OCL code

6.1 I nt roduction
Checking the validity of the OCL code is the nost inportant
functionality of Cclarity. After all, only correct OCL code

adds val ue to your UM. nodels. Wt hout checks, the risk of
havi ng wong or outdated code is too high to inprove the over-
all productivity of your devel oprment team

6.2 Triggering checks

Checks can be triggered in the follow ng ways:

Usi ng the context menu of one ore nore selected classes
on a class diagramor in the browser.

In this case, the code associated with all selected

cl asses is checked.

Usi ng the context menu on the background area of a cl ass
di agram

In this case, the code associated with all classes con-
tained in the diagramand all OCL code contained in the
notes on the diagramis checked. The sane effect can be
achi eved by selecting the nenu entry ‘ Tool s/ OCL/ Check
OCL expressions of current elenent’.

Using the nenu entry ‘ Tool s/ CCL/ Check all OCL expres-
sions’ .

In this case, all OCL expressions contained in the whole
nodel are checked. Depending on the size of your node
and the anmpbunt of OCL code this may take a considerable
amount of time. A dialog containing a progress bar and a
cancel button is displayed during the check.
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Rational Rose - RoyalAndLoyal.mdl - [Class Diagram: Logical ¥iew [ Main] — IEIIiI
File Edit Wiew Format Browse FReport Query Tools Add-Ins  Window Help &=
W seB e/ Y0prERB @+ aa@E |
2 Auwillian d W ABC
-|B] More0CLE xpreszions =
Book. g -
Burning LoyaltyProgram
Caszsette r | program
CaSSBNBBDLle B Senroll Open Specificatian. .. 0.n
m-B «<enumeration: > Color : $getse s B 5
B-B Customer . | I— Ll
=-B CustomerCard - Mew Attribute
#-H Date Mew Operation
----- B E arning
TR == N IS Y LI +partrn Select In Brawser
- | Relocate
;I Prograr
ghumberOfCu:  Options 3
LI —  Format 3 o.n v
d | EEE— [
edit O
ﬂ 11:07:38] [Customizable Menus] Edit v AI
11:07:38] [Customizable Menus]
GOFPatterns 4
e
| | |
[+ Lo
Far Help, press F1 |Detault Language: Analysis [ [ LM &
Figure 7: Trigger check on selected class
¢» Rational Rose - RoyalAndLoyal.mdl - [Class Diagram: Logical ¥iew / Main] - |Elli|
File Edit VYiew Farmat Browse Report Query Tools Add-Ins  Window Help o =]

DEHE| 2B SR OEREEE @« aa@mmE

3 Avsilliang ;I ’F
More0CLE xpressions LEC -
Book = Zoom ko Selection Chel+M
Buming ; LoyaltyProgram Fit in Wwindow Chrl+W
Cassette (g e
..... B CassetteBaok S| ‘enm”(c - Customer) Select In Browser |
[]"'E <<enumerations > Color o ‘getﬁewiceso :Set=Service Print Diagram
Ex-B Customer 1 Class Wizard
BB CustomerCard i -
o B Date - WI
_____ =l Eaming o Fo.rmat »
=] Layaltydocount = +partners | 1.n Edit %
EJ"'E boyatyprﬁg,am - ProgramPartner .
Bl SmosrEnp _F gnumhberafCustomers | Integer Wembership
®-B ProgramPartrer |
= LI T 0.n
=] 1.n 1
{orderad} actualLevel
ServicelLevel
w ke n 0 Chrine x
|| 4| | ¥ [
:’:II 11:07:38| [Customizable Menus] A
11:07:38] [Customizable Menus]
______________________________|¥
« | _'IJ
4] 4] > [»]Log/
For Help, press F1 |Default Language: Analysis [ | MUK v

Figure 8: Trigger check for whole class diagram
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%> Rational Rose - RoyalAndLoyal.mdl - [Class Diagram: Logical Yiew ;/ Main] ;IEILI
File Edit “iew Format Browse Report Query | Tools Add-Ins  Window Help =0 |
.., , X » .
NSHl 22 &8 o em o (g a @@
— Check Model
B -
(51 RopalsndLoyal { Model Propertiss  »
F-CJ Use Case View - Customer

3 Logical View e ghame : String

Component\-"ifaw Open Script... Sitle : String

D eployment V!BW Mz St SisMale :_Eloolean

@8 Model Properties e sdateCfBirth  Date
Check all *Z 5

Check OCivexpressions of current element

Mode! Inkegrator R—

‘Web Publisher. .. About

Version Control — #

Class Wizard. ..

: %_ +eards| O.n
;| N CustomerCard
gralid : Boolean
1

gralidFrom : Date

gaoodThru ; Date Defing an ar _
w Acnlar s malnr
] 4 | N

v L

14:54:4? Update Model Properties B
< IC -
4[<T>TLog/

|Default Language: dnalysis [ [ ’_ ’m ’— v
Figure 9: Trigger checks on all OCL expressions in a nodel
6.3 Definition expressions

OCL expressions of type def have a special characteristic:
they add attributes or queries to types defined in the nodel.

cont ext Person
def: incone : Integer = self.job.salary->sum)
def: hasTitle(t : String) : Boolean = self.job->exists(title =1)

In the exanpl e above, an attribute named inconme of type Integer
and a nethod naned hasTitle(String) are added to cl ass Person.
The problemwi th this kind of expression is that they are not
avai l abl e until the OCL expressions that defines them have
been processed. This neans, that if another OCL expression
references such a definition expression, the definition ex-
pressi on nust be checked before. Since the order of evaluation
of the various nodel elenents (classes and notes) is basically
arbitrary, the check is done in two passes. In pass 1, only
definition expression are checked and thus tenporarily added
to the respective classes. In pass 2, all expressions are
checked. The passes are done automatically, no user interven-
tion is required. But even with the 2 pass approach, it is the
users responsibility to include the nodel elenent, which holds
the referenced definition expressions, in the check.
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6.4 Vi ewi ng check results

After one or nore OCL expressions have been checked, the re-
sults of the checks are displayed in the result w ndow The
basi ¢ purpose of this windowis to quickly find any errors
contai ned in the checked expressions. In addition, the w ndow
allows the easy editing of OCL expressions and qui ck rechecks
of the expressions.

Here is a screenshot that we will use to explain the various
properties of this w ndow

# all constraints x|

Analyziz result: 12 expressions, [ warnings, 2 ermors.

— OCL expressions

" Erors anly * |nclude all DCL-expressions
E_i' clazs Book
[ R ‘?g [rrvariants

e ﬁ cunnameds [from Class Logical View::Book)
: 1. L 3, C 9 Unknown identifier '
1. L4, C 9 Unknow identifier ‘b,

E? clazs Customer

------------ ‘?g Irwariants
(7 attribute CustormerCard:vald

------------ 0 Init expressions

Eﬁ' attribute CustormerCard::printedh ame

------------ G Derive expressions

(57 attribute Loyalyicoount:points

------------ 0 Init expressions

7 class LoyaltyProgram

------------ g Defintian constraints

Eﬁ' method LoyaltyProgram:: enrolll Custamer): Qe oid
[ — @ Poztconditions

[ @ Preconditions

YAATIngs. .. Check again Mest emor PBrevious errar

Close

Fi gure 10: Result wi ndow

The wi ndow provides a tree |ike view of the different contexts
t hat contain OCL expressions. For each context, the types of
OCL expressions are displayed. Wthin the expression type, the
singl e expressions are displayed, either with their nane if
specified or with the canoni cal nanme ‘ <unnaned>’. If an ex-
pression contains errors, a distinct entry is displayed for
each error. If a given context does not contain an expression
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of a certain type (e.g. no ‘derive -expressions), this type is
not di spl ayed.

At the top of the w ndow, you can choose, whether you want to
see all OCL expressions or only expressions that contain er-
rors.

The various buttons have the follow ng neani ngs:

6.4.1 V\r ni ngs...

Usual ly, errors are displayed within their context. But sone
kind of errors, e.g. errors in a context specification or er-
rors during accessing the internal repository of Rationa
Rose, cannot be attributed to a specific context. Such errors
are di splayed as warnings in a separate w ndow.

This button is only enabled, if actually errors of this kind
have occurred during the | ast check.

AT _ioix
The following warnings have been emitted during parzing:
Skipped invariant at ine 4 due to incorrect context declaration, ;I

Fi gure 11: Warnings

6.4.2 Check again

After code has been edited fromthe result w ndow, this button
can be used to trigger a new check of all OCL expressions that
have been checked during the initial check

6.4.3 First error

Pressing this button selects the first error.
If no errors have been found during analysis this button is
di sabl ed.
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6.4.4 Next error

Pressing this button selects the next error. If the last error
is already selected or no errors have been found during anal y-
sis, this button is disabl ed.

6.4.5 Pr evi ous error

Pressing this button selects the previous error. If the first
error is already selected or no errors have been found during
anal ysis, this button is disabled.

6.4.6 Editing code fromthe result w ndow

By doubl e clicking or pressing the right nouse button and
choosing nmenu entry ‘edit code’ on a node, the underlying OCL
code can be edited. This allows for fast correction of errors
encountered during analysis of the OCL expressions.

Not all kind of nodes support this behavior.

Pl ease see chapter 5.6 for special treatnent of OCL expres-
sions in notes.
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7 Exporting OCL expressions

Exporting the OCL expressions contained in your nodels may be
useful for various reasons:

You might want to nake the OCL expressions easily acces-
sible for your team e.g. by publishing themon a web-
site.

You m ght want to use the expressions in another tool

Therefore, Cclarity supports the export of all OCL expressions
to an XM file.

7.1 Triggering the export

To trigger the export, choose nenu entry Tool s/ OCL/ Export ... and
follow the instructions shown in the displayed dial og. The
settings made in this wi ndow are preserved across invocations
of Rational Rose.

# Export OCL expressions il

Ewport all OCL exprezsions az kL file.

Select output file:
IK:'\D evelophethetrootharchproductsh R oze 0 CLAD ntocl <ml |

—H5L

Uze this =51 file:

IK:‘\DeveIDp'\et\etmnt\src\pmducts"ﬂDseDELﬂ.ddln\etrisencl.Hsl |

afrite result bo this file:

IK:\Develup'xet'\etruut'\src\pmductshﬁu:useDELAddIn'\u:u:l.html |
(1] LCancel

Figure 12: Triggering an export

You can specify the name and path of the destination XM. docu-
ment. Qptionally, an XSL-file can automatically be applied to
the newy exported XM file.

A sanple XSL file that you can use as basis for your own XSL
files is shipped with Cclarity. It is stored in the subdirec-
tory OCL in the Rational Rose installation directory.
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7.2 Structure of the XML file

In the listing below, the structure of an exported XM fi
listed. Bold text indicates an XM el enent wher eas nor nal
i ndi cates an attri bute of the associ ated el enent.

leis
t ext

An increased i ndentation indicates either a sub elenent of the

elenment in the line above or an attribute of the el enent
above.

ocl _expressi ons

genera
nodel nane
user _name

conput er _nane
export _tinme

contexts
cont ext
name
cat egory
t ype
expr essi on
name
sour ce
code

Cclarity for Rational Rose
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8 Integration with the Rose repository

8.1 Overvi ew

The OCL | anguage definition is free of any reference to con-
crete programm ng | anguages or tools. Therefore, when using
OCL in the context of a specific programm ng | anguage or soft-
ware engineering tool there is a certain degree of freedomin
mappi ng the features of OCL to the progranm ng | anguage or
tool at hand. This chapter describes how various features of
OCL are to be used in the context of Oclarity for Rationa
Rose.

OCL uses the followi ng properties of nodel elenents:

i sQuery-status of operations

whet her an operation is a class operation or an instance
operation

the direction of operation paraneters

A nethod that is a ‘query’ is an operation that does not alter
the systens state during its execution. Only queries can be
called in OCL expressions.

The direction of operation parameters is inportant, because if
an output (or input/output) paraneter is used, the nethod re-
turns a Tupl eType in OCL and not the specified return type.

Si nce none of these properties can be edited efficiently and
uni formacross all versions of Rational Rose, Oclarity cones
with its own dialog to edit these OCL-rel ated net hod proper-
ties. W store the according information in the nodel in a way
that is conpatible with Rational Roses C++ | anguage AddIn.

8.2 The OCL-property editor for operations

To edit the OCL-rel ated properties of an operation or opera-
tion paraneter, the according operation has to be selected in
the browser. Clicking the right nouse button and choosi ng the
menu entry ‘' OCL properties.. opens the editor for these prop-
erties.
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=10l x|

4% Rational Rose - OCL-1.6-specification.mdl

File Edit View Format Browse Report Query Tools Add-Ins  Window Help

DEeH| /2B & RPOBREREE E« &aadE

| Main :I [}
--|B] &dditionalClaszes BB
B Bank =) [Ei Class Diagram: Logical Yiew / Main
[—]E Compaty
- g name Bank
& rumberDfEmplopees =
% stockPrice
accountklumber : Integer
Open Specification. .. T
Mew »
+customer |0.n
- Date Delete
F-F Emoloves EERED Person
. isMarried : Boolean
_ gisUnemployed : Boaolean L
ghithDate : Date
‘T::mn *Ihtarar I -
| 3
ﬂ 10:10:23]  [[Update Model Properties]] |
4 | »
ETET| HPIl‘\Lug,"
For Help, press F1 |Default Language: Analysis | [ l_ -

Figure 13: Qpening the operation property editor

In the followi ng window, all OCL rel evant properties of an op-
eration and its paraneters can be nodifi ed.

OCL-properties of CompanyzhireEmployee

[~ Operation iz a guerny

x|

[” Operation iz static

—Argument direction
I arme | Dhirection
p in
4 | | ]
Direction: ¢ in Coou O in_out

Ok

Figure 14: Edit operation properties
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8.3 Package handl i ng

8.3.1 Package nanmes w th spaces

In Rational Rose, package names may contain spaces but this is
not supported by the OCL grammar. As a workaround the spaces
have to be replaced by underscore characters (‘_") in the OCL
code.

For example, if you want to reference a type named ‘ Custoner’
in the package ‘ Logi cal View :Business (bjects’, the OCL code
nmust use ‘ Busi ness_(bjects:: Custoner (note that ‘Logical View
is not specified — see chapter 8.3.2).

It is not possible to m x underscores and spaces in package
names. Qur recommendation is not to use package nanes with
spaces in your Rational Rose nodel s.

8.3.2 Defaul t package

Per default, Oclarity searches types in the package ‘Logica
View . The package ‘Logical View nust never be specified ex-
plicitly.

However, it is also possible to refer to types in the ‘Use
Case View . In this case, the package nust be specified and

t he spaces nust be replaced by underscores:

Use Case Vi ew : Customer

8.4 Mappi ng to Rose properties

This chapter describes how Cclarity stores the information
that is nodified in the operation editor

i sQuery MOF. r ose2nof . i sQuery true
fal se
isStatic MOF. r ose2nof . scope i nstance_| eve
classifier_|evel
par anet er MOF. rose2nof . direction |in_dir
di rection out _dir
i nout _dir
8.5 Enuner ati ons

As defined by the OCL standard, an enuneration type is defined
through a class with the stereotype <<enuneration>>.
The attributes, who nmust be of type Integer or specified with-
out type, define the nenbers of the enuneration type.
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==gnumeration==
Gender

amale : Integer

afemale | Integer

Figure 15: Defining an enuneration type

8.6 Attributes of stereotype <<reference>>

Attributes of stereotype <<reference>> are ignored by Cclar-
ity, because we assune that there is al so an association that
describes the relation to the other class. This is useful, if
Oclarity is used to check expressions in the Rose nodel of the
UML Met anodel published by the OMG

8.7 St at es

All states defined in state diagrans can be used in net hod
oclInState() wi thout additional provisions.

8.8 | nstanti ated types

An instantiated type is a type that is not used on its own but
only in combination with another type. This concept is called
‘tenplates’ in C++ or ‘generics’ in Java and C#. For exanpl e,

a container class ‘Set’ may not be used on its own but only as
contai ner for specific contained elenents, e.g. instances of

cl ass * Service’.

In OCL, the syntax to express such an instantiation is
Typel( Type2)
e.g.
Set ( Service)
Since this syntax deviates fromthe syntax of some wi dely used
programm ng | anguages, we decided to allow both notations in-

t erchangeabl y.

This neans, if you are nodeling a PSM and thus using concrete
types fromyour target |anguage, this syntax can be used:

Typel<Type2>
€.g.

Set <Servi ce>.
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Dperatiun Specification for getSery ed |

Postconditons | Files | MOF | JCR | UML | MsvC
General I D ekail I E:-:u:eptiu:unsl F'recu:unditiu:unsl S emantics

I arne: Igets Ervices Clazz: LawalyPragrar

Return Type:

¥ Show classes

Stereatype: I j
— Ewpart Contral
* Public ¢ Protected & Private © Implementation
Dacumentation:
=
[

()% I Cancel Smply Browse vl Help |

Figure 16: Specify instantiated type

Thus your class definitions remain conpatible with these pro-
gr anmi ng | anguages.

If you are nodeling a PIM (and thus remain i ndependent from a

concrete progranmmi ng | anguage) we recomrend usi ng the standard
OCL synt ax:

Typel( Type2)
e.Jg.
Set ( Service)

The alternative spelling using ‘< and ‘> can be used any-
where in Rational Rose, in particular for operation return
types and operation paraneter types.

In the OCL code however, the syntax nust be used al ways as de-
fined by the OCL grammar:

Set ( Service)
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8.9 Associ ati ons

In Rational Rose it is possible to create associati ons between
cl asses and ot her types of nodel elenents, e.g. an actor from
a use case diagram Such associations are not allowed in UM
and are ignored by Cclarity (a warning is enmtted).
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