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Time-To-Market

To meet time-to-market for the project, we need to:

know that we' re making
steady verifiable progress
avoid duplication and
contradiction

express results with an
accessible organization

use a ssmple but
expressive notation

Schedule
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Verifiable Progress




Verifiable Progress

To make verifiable progress.
 proceed bottom up

e accumulate ‘facts':
behavioral requirements
on the system

» verify facts asyou proceed

© Copyright 1998 by Project Technology, Inc. All Rights Reserved




Avoid Duplication
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Avoid Duplication

State each fact once to obtain a minimal expression of a
problem. Because:

each fact is separatdy verifiable
It s faster to write something once
It avoids contradictions
maintenance iseas e
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Readable Organization




Readable Organization

Organize the modelsfor:
e maximum exposure of information
e minimum organizational overhead

A reorganization of the model should not imply
content changes.

have no additional
semantic content
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Use of Notation

The UML hasarich notation for modeling behavior.

The StateChart may be used to modd!:
e UseCases
o Classes

We'll use the StateChart to modd the behavior of
Classes.
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lift receiver/
get dial tone

Idle

caller hangs up/
disconnect

21°

UML Notation

N

do/play |

Active

phone #

DialTone

\
(Timeout ]

rﬁgé@'gge 15 sec dial digit(n)
[incomplete]

dial tone

dial digit(n)
.[ Dialing
( Invalid 1 - - '
m "L et
message [invalid]

Pinned Connecting
.Ca”ee callee ( Busy busy COﬂ%Cted
answersy | NaNgSs up LdO/ play
busy tone (
Ringing

Talking

do/ play
caller answers/ enable speech ringing tone
. S




Entry States and Sequential States

11

sequential
q / Active \
state
phone #
- lift receiver/
steqtuentlal get dial tope _, entry state
State

DialTone
do/play

Idle

caller hangs up/
disconnect

\. J/
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States and Substates

12

Name and identifier \( superstate
‘ Active \

of superstate hone #

lift receiver/

get dial tope |

sequential

State DialTone
do/play

Idle

sub-state

caller hangs up/
disconnect

\ J

© Copyright 1998 by Project Technology, Inc. All Rights Reserved




Events, Conditions, and Transitions

" pcrie ~

phone #

lift receiver/

get dial tone gl

Transition/, DialTone dial digit(n )
»| Dialing

do/play
\ ( Invalid V
do/play dial digit(n)
\ l meSS&QeJ [invalid]
caller hangs up/ \
disconnect
Condition

N _/
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Actions

( Active

(Timeout\

do/play
message

dial digit(n)

15 sec

\

dial digit(n)
[incomplete

phone #
lift receiver/
get diajtane y|
do/play
dial tone
Idle
Pinned

caller hangs up
disconnect

callee
hangs up

callee
answer

.[ Dialing

Invalid / dial[diait(n fvalid]
1a 1airinl 1valj
do/play dial digit(n) connect
message [invalid]
ConnectingJ

( Busy busy connjected

do/ play

busy ton (

Ringing )

Talking"

N

caller answers; enable speech

do/ play

ringing tone /




Work Bottom-Up

15

contains all the
iInformation about
a telephone and
how to make calls

contains
information
about a physical
phone

(abbreviated class diagrams)

Telephone

Telephone

contains information
about the call only

Call
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Object Oriented Partitioning

(abbreviated object
communication

model)
contains
: Telephone the
behavior
of a
physical contains information
contains all the phone about the call only
behavior of a
telephone and how t
create
to make calls Telephone i Cal

delete
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lift receiver/

get diamb' 15 sec.

Idle

caller hangs up
disconnect

Original Model

/ Active

phone # (Timeout\

DialTone

15 sec

\

dial digit(n)

[incomplete

do/play |

do/play

dial digit(n)

dial digit(n)
>[ Dialing
| Invalid I L

dialldigit(n) [valid]
connect

caller answers/ enable speech

N

\.finging ton

message) [invalid]
Pinned Connecting
| callee callee [ Busy busy conr;l;cted
hangs u l do/ play |
answet 95 1P busy ton ("
Ringing
Talking ] dol play

)




/- Active

phone 4

lift receiver/
get dial tone

dial digit(n )

15 sec

—
DialToneg
do/play |

Idle

T

caller hangs up/

ao/play
message

dlal d|g|t(n)

\

dial digit(n)
[incomplete

dialfdigit(n) [valid
connect

ntry/Sign
Create Call

i/

Eij/

disconnect

asynchronous
communication

Talking [Q

callee
hangs up

Busy
do/ play |
ton

busy

Create Call

Connecting

con ected

Ringing )

caller answers/enable speech

do/ play
ringing ton




No Semantic Content in | ndex

Active
phone # (Timeout)
lift re_ceiver/ do/play 15 sec dial digit(n)
get d'altoil:» 15 sec. [incomplete]
DialTone dial digit(n)
do/play > Dialing
- r ™
Invalid gialldigit idl /
Idle do/play dial digit(n) la |g(|)r52)e[c\;a|
JAY \N€SSag€)  [invalid]
(Making Call \
tntry/Signal )
Create Call _/

caller hangs up/
disconnect
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Avoid Hierarchical States

20

(Timeout)

dial digit( n)
[incomplete]

DialTone dial digit(n)
D|aI|ng
( Invalid ]
do/play Jdm J7 Cglnarllgéglt(n) [valid] /
message [invalid]
Makmg Call

Entry/S|gnaI
\Create Call
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But WAIT! ThisisWORSE!

21

S0......build still more objects

initiates

Telephone 0.1 Call

(abbreviated class diagram)

can be initiates

Physical 0.1 Off-Hook 0.1 Call
Telephone Phone
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Commununicate Synchronously

synchronous
[On Hook\ communication
Timeout
entry/delete do/play 15sec  dial digit(n)
Off Hook 15 sec. [incomplete]
Phone
disconnect DiaITone’ dial digit(n)

get dial tone

caller do/play dial digit(n) connect

\_ Y, d_o/play i Dialing
lift receiver/ l x [ invalid | tialdigit(n) valid] /

hangs up message) [invalid]

Off Hook

Making Call \

entry/ signal

eone Off Hoob

Gone Offhook Entry/Signal
Create Call

22
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Behavior Normalization

Partition S0 that each instance has the:

e same characteristics each instance has the same

Physical

Telephone Phone

data

and

e conformsto the set of rules and

olicies .
P each instance has the same
behavior
can be initiates
0.1 Off-Hook 0.1 Call

23
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Partition Further When....

24

...... a set of related states all make the same transition.
Delete
:Physical Telephone :Off-Hook Phone create \ (Call
’ N
delete

Whatever is happening with an Off-Hook
Phone, when you hang up, it goes away.
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Partition Further When....

..ardationship existsonly in certain states.

can be initiates
Physical Telephone 0.1 Off-Hook Phone 0.1 Call

The call can only exist when the telephone is off-
hook.
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Partition Further When...

26

....asat of reated states are concurrent

e

Call Waiting means that a =
phone has two calls at e Z
once.

NS

A —a—

NI N\
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To Simplify Complex Behavior ....

27

...use only a subset of the notation.

e trangtion actions

e entry actions

exit actions
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Entry Actions Only

fOn Hook\

entry/delete

Off Hook
Phone;

disconnect

\_ J

lift receiver/
: caller
get dial tone

hangs up 4

Off Hook

entry/ signal
eone Off Hoob

28

4 )
On Hook

entry/ delete Off
Hook Phone
\disconnect )

lift receiverl T caller
hangs up

Off Hook
entry/signal
Gone OffHook;

\Get Dial Tone /
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Summary

29

To modd complex behavior smply:

« work bottom-up from known facts

* express behavioral reguirementsonce
e avoid semantic content in the index

o amplify the notation

This will speed time-to-market for your project.
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15 sec.

DialTone

dial

15 sec

entry/star
message

dial digit(n)
[incomplete]

digit( n)

f Invalid ]

Gone Offhook

lift
receiver

entry/start
messad

A dial digit(n) [valid]

4 )
On Hook

entry/delete Off
Hook Phone

\dlsconnect

lift receiver l T caller
hangs up

Off Hook
entry/signal

Making Gone OffHook
Call _
Eet Dial Tone/
entry/ Create Call
connect;
Signal
\CreateCalV
Pinned Connecting
busy
B ]4/
callee ( usy conr%cted
hangs up Lentry/play
busy tone -
Ringin )
Talking: l¢ ging
entry/ _ent_ry/play
enable caller answers \[inging tong
speech
—




