
© 1998 ICON Computing, a Platinum Technology Company

RQH

RSWLRQDO

��RU�PRUH��D�IODW�VHW�

EHWZHHQ�P�DQG�Q

GLUHFWHG

QRW�GHILQHG

GHULYHG

SDUDPHWHUL]HG

RUGHUHG�>E\�[@

FRQVWDQW

7\SH�DQG�&ODVV

<<class>>
Name

{abstract}

attributes

methods

FODVV�LPSOHPHQWV�W\SH�
VHH�UHILQHPHQW

Type

attributes

operations

<<class>>

VXEFODVV

action m (param): Type
pre precondition
post postcondition

with @pre
T.new
[[quoted action]]
[[-> invoked action]]
effect

rely expected true during action
guarantee ensured true during action

inv effect dynamic invariant: a postcondition
that applies to all actions in its range

init a constraint on initial state
of newly created objects

VSHFLILFDWLRQ�RI
EHKDYLRU

6XEW\SHV

PRGHO�RI�
VWDWH

7H[WXDO�$WWULEXWHV
attribute: Type
optional_attribute: [Type]
/derived_attribute
parameterized_attribute (params): Type

inv static invariant

*UDSKLFDO�$VVRFLDWLRQV

2WKHU�7\SH�,FRQV

A B
attr. of B

attr. of A

{ or } { subset }

$VVRFLDWLRQ
7\SH

0..1

1

const

r (x,y)

m..n

*

9LVXDO�7\SH�&RQWDLQPHQW

DFWRU

,QWHUIDFH
W\SH�UROH

&RQWURO�UROH�
RIWHQ�D�
UHLILHG�DFWLRQ

Type

attr

a *
b

c

'HVLJQ�W\SH

6SHFLILFDWLRQ�W\SH

Type

SDUWLWLRQ

RUWKRJRQDO
SDUWLWLRQ GLVMRLQW

VXEW\SHV

>���@ >VWDWH�SUHGLFDWH@

VWDWH�VXEW\SHV

6QDSVKRWV�,QVWDQFH�GLDJUDPV

x : X
a = value

q

q

p

OLQN�FUHDWHG

REMHFW�FUHDWHG

OLQN�GHOHWHG

FDQ�IXUWKHU
GLVWLQJXLVK
VWRUHG�YV�
DEVWUDFW
DWWULEXWHV

{seq [x]} 
�EHKDYLRU�FDQ�DOVR�EH�GHVFULEHG�E\
VWDWH�FKDUW�EDVHG�GHVFULSWLRQV�
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&ROODERUDWLRQV ,QWHUQDO�VHFWLRQ�
LQYDULDQWV�FRQVWUDLQ�LQWHUQDO�DFWLRQV

Collaboration

inv static invariant
inv effect dynamic invariant

Type/
Role

a1
a2

action

directed
action

initiator concurrency constraint

receiver

baPXOWLSOH
DFWLRQV

([WHUQDO�VHFWLRQ�
LQYDULDQWV�FRQVWUDLQ�DOO�RWKHU��H[WHUQDO��DFWLRQV

(a,b)::action_name (params)
pre initial condition
post state change
rely expected true during action
guarantee ensured true during action

1*

,QWHUDFWLRQV

name: scenario1
initial state: .....
1. QDUUDWLYH�VWHS
2. PRUH�RI�LW
3. DQG�ILQDOO\���

a: b: c:

DFWLRQ
RFFXUUHQFH

FRQFXUUHQW

RQJRLQJ�DFWLRQ

a: b: c:

d:

UHTXHVW
PHVVDJH

[...] m
* x(...) create

LWHUDWH

FUHDWLRQ

VHOI
PHVVDJHUHVSRQVH

V\QFKURQRXV
UHWXUQ
DV\QFKURQRXV

8VH�FDVH�WHPSODWH

use case name of use-case / action
intent ...
initiator ...
reciever ...
participants ... parameters ...
pre post rely guarantee
nonfunctionals: frequency, performance,

data volume, etc.
refinement

steps 1. ...
2. ...

exceptions ...
exception indicator ...

a: b:

c: d:

{new}:
m (...) 1: x(...) 1.1: [cond] z (...)

2 *:y(...)

2.1 p()

RYDOV�RSWLRQDO�IRU
GLUHFWHG�DFWLRQV�
�80/�GHIDXOW�

FRQGLWLRQ

d:c:

REMHFW�FROOHFWLRQ
�PHVVDJHV�JR�WR�FROOHFWLRQ�

%RXQGDU\�QHHGHG�WR�VKRZ�UHILQHPHQW�
RWKHUZLVH�PD\�EH�OHIW�LPSOLFLW
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5HILQHPHQW

6XEW\SH �D�WULYLDO�
UHILQHPHQW�DV�WKH�
VXEW\SH�LV�GHILQHG�
DV�DQ�H[WHQVLRQ�RI�
WKH�VXSHUW\SH FODVV�LPSOHPHQWV�W\SH

�80/�UHILQHPHQW�

DEVWUDFW

FRQFUHWH

JHQHUDO�
UHILQHPHQW

-XVWLILFDWLRQ�
PDSSLQJ�UHWULHYDO�
WHVWV

FRQVWLWXHQW�DFWLRQV�
LQ�UHILQHPHQW

FRQVWLWXHQW�REMHFWV�
LQ�UHILQHPHQW

FROODERUDWLRQ�UHILQHPHQW�ZLWK�ERWK�
DFWLRQ�DQG�REMHFW�UHILQHPHQWV�
GRFXPHQWHG�ZLWK�2&/���RQH�RI�

YDULDQWV�RI�DFWLRQ

FRQYHQLHQW�VKRUWKDQG�
IRU�UHWULHYDOV

6HTXHQFH�'LDJUDP 6WDWH�&KDUW $FWLYLW\�'LDJUDP

z
y

x

w a

[...]

[...]

*

3DFNDJHV

name

1HVWHG�
SDFNDJH

,PSRUW�IRU�
�SULYDWH��XVH

<<use>>

,PSRUW�DQG�
H[WHQG

[x\y]

,PSRUW�ZLWK�
UHQDPLQJ�
VXEVWLWXWLRQ

'HSOR\PHQW
FRPSRQHQW

QRGH

QHWZRUN�OLQNDEVWUDFW�DFWLRQ

GHWDLOHG�DFWLRQV

DEVWUDFW�DFWLRQ
UHILQHG�DFWLRQV

GHWDLOHG�DFWLRQV

DEVWUDFW�REMHFW
UHILQHG�REMHFWV
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)UDPHZRU

PRGHO�ZLWK�IXOO�
GHILQLWLRQ�RI�
IUDPHZRUN

provided

H[SOLFLW�
SDUDPHWHUV

FW <A,B>IUDPHZRUN�
GHILQHG�LQ�
SDFNDJH

AB P

RSWLRQDO�SUH�UHTXLVLWHV�
RQ�DQ\�VXEVWLWXWLRQV

)UDPHZRUN�$SSOLFDWLRQ
�D��DV�80/�SDWWHUQ

�E��DV�SDUDPHWHUL]HG�W\SH

�F��DV�VWHUHRW\SH

List <T> List T

FW

S

T

T «F1»

a «F2[x\y]»

&RPSRQHQWV
FODVV

LQWHUIDFH�
RIIHUHG GHSHQGHQF\

�80/��FRPSRQHQW

FRPSRQHQW��
SRUWV��
FRQQHFWRUV

«c»

p1 p2

FRQQHFWRU�VWHUHRW\SH�
�GHILQHG�DV�IUDPHZRUN�

a <<property>>

e <<output_event>>

IUDPHZRUN�IRU�SURSHUWLHV��
GHILQHV�DFFHVV�RSHUDWLRQV��
UHJLVWHU�XSGDWH��HWF�

IUDPHZRUN�IRU�RXWSXW�HYHQWV�
GHILQHV�UHJLVWUDWLRQ�SURWRFRO��XSGDWHV

$FWLYLW\�'LDJUDP

activity
[cond]

6WDWH�&KDUW
Type

S1

S2 VWDWH�HYHQW�PDWUL[

S1

S2

e1 e2 e3

VWDWH�GHILQLWLRQ�PDWUL[

S1

S2

GHILQLQJ�H[SUHVVLRQ

A [a\x]

B [b\y]

SDUDOOHO�DFWLRQV

[pre] e1 
/post ^e2

W\SH�DQG�RWKHU�
VXEVWLWXWLRQV

FRQGLWLRQ

FRPSRQHQW�SURSHUWLHV�DQG�HYHQWV�DV�VWHUHRW\SHV

)UDPHZRUNV
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