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C
opies

ofslides

Ihave
probably

changed
the

slides
since

Iprovided
the

version
for

duplication.
A

fully
up-to-date

copy
is

available
from

h
ttp

://w
w

w
.d

cs.e
d

.a
c.u

k/h
o

m
e

/p
xs/X

M
I

(no
later

than
W

ednesday
10th

O
ctober).
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W
hatkind

oftutorialis
this?

N
otfinished,tried-and-tested

“do
itthis

w
ay

and
allw

illbe
w

ell”.

R
ather,discussion

ofa
setofproblem

s
and

a
technology

thatcan

form
partofa

solution.

T
he

beginning
ofan

interesting
story,notthe

end.

F
eelfree

to
ask

questions
and

offer
com

m
ents

as
w

e
go.

3



P
lan

F
our

parts,the
m

iddle
tw

o
being

the
largest:

1.
Introduction

2.
T

he
X

M
Itechnology

3.
P

utting
ittogether:

using
X

M
Ito

solve
problem

s

4.
B

eyond
the

technical:
issues

in
fitting

w
ith

good
softw

are

developm
entprocesses

4



.Introductions...
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.F
or

m
any

organisations,com
m

ercial

U
M

L
tools

are
notw

orth
their

prices.
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D
o

you
agree?

D
o

you
use

a
U

M
L

tool?

W
hich

one?
H

ow
did

you
choose?

W
hatdo

you
like

aboutit?

W
hatdo

you
hate

aboutit?

H
ow

m
uch

is
itused

and
by

w
hom

?

Introduction
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U
M

L
tools

state
ofthe

art

C
urrentU

M
L

tools
can

help
w

ith:

�

the
m

echanics
ofdraw

ing
and

exporting
U

M
L

diagram
s

�

elim
inating

errors

–
(som

e)
syntactic

errors
in

individualdiagram
s

–
(som

e)
consistency

errors
betw

een
diagram

s

�

m
odel-

and
docum

ent-
linking,reportgeneration,C

M

�

code
generation

and
reverse

engineering;lim
ited

sim
ulation

�

m
etric

collection

Introduction
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C
urrentintegration

issues

P
icking

outthe
m

ostrelevantpoints:

�

m
odel-

and
docum

ent-
linking,reportgeneration,C

M

�

code
generation

and
reverse

engineering

S
everalofthe

largesttoolvendors
have

putm
uch

em
phasis

on
tool

integration.

G
ood,provided

you’re
happy

w
ith

the
tools

your
vendor

considered

and
the

kind
ofintegration

they
support.

Introduction
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W
hy

isn’tthis
enough?

W
hy

do
tools

so
often

gather
electronic

dust?

�

they’re
better

atposthoc
recording

ofdesign
than

athelping
w

ith

design
(butthat’s

a
another

talk...);

�

ittakes
too

m
uch

effortto
keep

U
M

L
m

odels
and

other

docum
entation

in
step,and

can
tie

you
to

one
tool;

�

they’re
hard

to
integrate

w
ith

your
ow

n
other

tools
and

processes.

X
M

Iis
justone

step
in

addressing
this

problem
–

butan
im

portantone.

Introduction
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M
odels

are
notm

alleable

P
rogram

m
ers

can
easily

m
anipulate

their
code

in
m

inutes
or

hours,

e.g.
from

m
y

ow
n

experience

�

“grep”ing
to

find
relevantsections

ofcode
quickly;

�

w
riting

sm
allscripts

to
find/correctm

inor
problem

s;

�

extracting
com

m
ents

and
form

atting
them

for
use

in
an

in-house,

non-standard
help

system
;

�

extracting
inform

ation
aboutm

ethod
signatures

etc.
for

insertion

in
docum

entation.

Introduction
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A
nd

this
m

atters
because...?

W
hy

should
w

e
care

thatm
odels

are
notm

alleable,tractable?

B
ecause

this
is

w
hatlies

behind
the

rush
to

code
and

behind
the

m
istrustofm

odelling.

Ifdevelopers
are

to
trusttheir

m
odels,they

need
to

ow
n

them
,hittheir

heads
againstthem

,falsify
them

.

T
here

is
no

fundam
entalreason

w
hy

this
has

to
im

ply
U

M
L

as

program
m

ing
language.

Indeed,there
are

good
reasons

w
hy

itshould
not.

Introduction
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C
laim

IfM
odel-D

riven
A

rchitecture
is

to
becom

e
a

reality,this
situation

w
illneed

to
change.

F
ortunately,w

e
have

the
technology.

Introduction
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Take-hom
e

slogan

W
e’re

used
to

easy
things

involving
U

M
L

m
odels

being
hard.

X
M

Ican
help

m
ake

easy
things

easy

(and
som

e
hard

things
possible:

a
few

w
ords

aboutthatatthe
end)

Introduction
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.T
he

X
M

Itechnology
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W
hatis

X
M

I?

X
M

I=
X

M
L(-based)

M
etadata

Interchange
F

orm
at(O

M
G

standard)

X
M

L
=

eX
tensible

M
arkup

Language
(W

3C
standard)

“T
he

m
ain

purpose
ofX

M
Iis

to
enable

easy
interchange

of

m
etadata

betw
een

m
odeling

tools
(based

on
the

O
M

G
U

M
L)

and
betw

een
tools

and
m

etadata
repositories

(O
M

G
M

O
F

based)
in

distributed
heterogeneous

environm
ents.”

B
utactually,itcan

do
a

lotm
ore

than
that.

X
M

Itechnology
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N
ecessary

background

B
efore

w
e

can
talk

abouthow
X

M
Ican

help
w

e
need

to
review

the

basic
technologies

involved
in

U
M

L
and

X
M

L.

Iassum
e

thatprobably:

�

everyone
know

s
w

hatU
M

L
is!

-
butthatperhaps

noteveryone
know

s
how

it’s
defined?

�

everyone
has

heard
som

e
X

M
L

hype

-
butthatperhaps

noteveryone
has

delved
behind

it?

X
M

Itechnology
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H
ow

U
M

L
is

defined

Tw
o

m
ain

chapters
w

ithin
the

O
M

G
U

M
L

standard:

�

N
otation

G
uide

:
inform

alexplanation
ofnotation

(concrete

syntax)
and

its
connection

to
abstractsyntax.

�

S
em

antics
:

sem
i-form

alspecification
ofabstractsyntax,plus

further
explanation

ofsem
antics.

S
em

antics
takes

precedence
over

N
otation

G
uide

in
cases

ofconflict

–
theoretically.

P
lus:

definition
ofthe

O
bjectC

onstraintLanguage
(O

C
L).

X
M

Itechnology
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U
M

L
sem

antics
docum

ent:
syntax

T
he

abstract
syntax

describes
(in

U
M

L!)
the

relationships
betw

een

kinds
ofU

M
L

m
odelelem

ents
(the

m
etam

odel).
F

or
exam

ple,use

cases,actors
and

classes
are

allsaid
to

be
exam

ples
ofclassifiers:

C
lassifier

C
lass

A
ctor

U
seC

ase

X
M

Itechnology
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S
yntax/S

em
antics

S
yntax

specifies
w

hatutterances
are

legal

(V
arious

levels
are

possible,and
being

legaldoes
notgenerally

im
ply

being
sensible...

decidability
issues.

Judge
a

syntax
by

how
effectively

itelim
inates

nonsense.)

S
em

antics
specifies

w
hatlegalutterances

m
ean

(W
hatever

thatm
eans!

Judge
a

sem
antics

by
w

hatitlets
you

do.)

P
ragm

atics
describe

how
people

use
the

utterances
in

practice

X
M

Itechnology
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Justenough
X

M
L

X
M

L
stands

for

eX
tensible

M
arkup

Language

butit’s
m

ore
revealing

to
think

ofitas

(eX
pressive?)

M
E

TA
Language

Its
strength

is
thatyou

can
easily

use
itto

define
sim

ple
languages

for

describing
dom

ain-specific
structured

data.

X
M

Itechnology
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X
M

L
docum

ents
are

trees...

described
as

plain
text.

e.g.

<
X

M
I.h

e
a

d
e

r>

<
X

M
I.d

o
cu

m
e

n
ta

tio
n

>

<
X

M
I.e

xp
o

rte
r>

T
o

g
e

th
e

r<
/X

M
I.e

xp
o

r
te

r>

<
X

M
I.e

xp
o

rte
rV

e
rsio

n
>

4
.0

<
/X

M
I

.e
xp

o
rte

rV
e

r
sio

n
>

<
/X

M
I.d

o
cu

m
e

n
ta

tio
n

>

<
X

M
I.m

e
ta

m
o

d
e

l
xm

i.n
a

m
e

=
’U

M
L

’
xm

i.ve
rsio

n
=

’1
.1

’/>

<
/X

M
I.h

e
a

d
e

r>

X
M

Itechnology
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D
efining

languages
in

X
M

L

To
define

a
dom

ain
specific

X
M

L
language

you
record

w
hich

X
M

L

docum
ents

are
valid

in
your

contextby
defining

a
D

T
D

or
schem

a.

G
ood

sim
plicity/pow

er
tradeoffis

X
M

L’s
secretofsuccess:

�

X
M

L
tools

(parsers,editors,...)
only

have
to

understand
X

M
L;they

don’thave
to

know
anything

aboutyour
particular

X
M

L
language.

�

O
r

they
m

ay:
e.g.

a
validating

parser
checks

thata
docum

ent

m
atches

its
D

T
D

as
w

ellas
checking

thatit’s
proper

X
M

L.

X
M

Itechnology
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U
M

L
+

X
M

L
=

?

S
o

a
U

M
L

m
odelis

notjustboxes
and

lines:
it’s

structured
data,

structured
according

to
the

U
M

L
m

etam
odel.

F
or

exam
ple,ifthere’s

a
generalization

there
m

ustbe
tw

o

generalizable
elem

ents,the
subtype

and
supertype.

X
M

L
is

a
w

ay
ofdefining

languages
ofstructured

data.

S
o

they
are

a
naturalm

atch.
B

uthow
do

they
fittogether?

X
M

Itechnology
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M
atching

U
M

L
and

X
M

L

U
M

L
m

etam
odel

��

X
M

L
D

T
D

for
U

M
L

�

conform
s

to

�

conform
s

to

U
M

L
m

odel

��
X

M
L

docum
entstoring

m
odel

R
ighthand

side
is

m
uch

less
expressive

X
M

Itechnology
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H
om

ing
in

on
X

M
I

X
M

I=
X

M
L

M
etadata

Interchange

an
O

M
G

standard.

M
ostim

portantly,

X
M

Iis
a

w
ay

to
save

U
M

L
m

odels
in

X
M

L.

In
factit’s

m
ore

general.

U
M

L
is

a
M

O
F

-based
m

etam
odel;

X
M

Ishow
s

how
to

save
any

M
O

F
-based

m
etam

odelin
X

M
L

X
M

Itechnology
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S
hortdigression

on
M

O
F

M
O

F
=

M
eta

O
bjectFacility

an
O

M
G

standard

M
O

F
is

a
sim

ple
language

for
defining

languages,e.g.,U
M

L.

(S
trictly

U
M

L’s
m

etam
odeldoes

notfitM
O

F
exactly,so

U
M

L
also

has

a
interchange

m
etam

odelw
hich

does
–

hack!)

M
O

F
looks

rem
arkably

like
a

sm
allsubsetofU

M
L;notated

w
ith

U
M

L.

X
M

Itechnology
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O
M

G
4

levelm
etam

odelarchitecture

M
E

TA
-LE

V
E

L
M

O
F

T
E

R
M

S
E

X
A

M
P

LE
S

M
3

m
eta-m

etam
odel

“M
O

F
M

odel”

M
2

m
eta-m

etadata
U

M
L

M
etam

odel

m
etam

odel

M
1

m
etadata

U
M

L
M

odels

m
odel

M
0

data
M

odelled
system

s

X
M

Itechnology
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W
hy

isn’tM
O

F
justthe

sam
e

as
U

M
L?

From
O

M
G

-M
O

F
1.3

T
he

key
differences

are
due

to
differentusage

scenarios
of

M
O

F
and

U
M

L.T
he

M
O

F
needs

to
be

sim
pler,directly

im
plem

entable,and
provide

a
setofC

O
R

B
A

interfaces
for

m
anipulating

m
eta

objects.
T

he
U

M
L

is
used

as
a

general-purpose
m

odeling
language,w

ith
potentially

m
any

im
plem

entation
targets.

M
O

F
provides

an
“open-ended

inform
ation

m
odeling

capability.”

X
M

Itechnology
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W
here

does
M

odel-D
riven

A
rchitecture

fitin?

Ithink
M

D
A

w
illm

ake
today’s

topic
m

ore
im

portantthan
ever.

h
ttp

:

//w
w

w
.o

m
g

.o
rg

/m
d

a
/fa

q
_

m
d

a
.h

tm
#

w
h

a
tism

d
a

:

A
com

plete
M

D
A

specification
consists

ofa
definitive

platform
-independentbase

U
M

L
m

odel,plus
one

or
m

ore

platform
-specific

m
odels

(P
S

M
)

and
interface

definition
sets,each

describing
how

the
base

m
odelis

im
plem

ented
on

a
different

m
iddlew

are
platform

.

X
M

Itechnology
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B
ack

to
X

M
I

S
o,X

M
Iis

an
attem

ptto
take

fulladvantage
of

�

U
M

L’s
w

orld
dom

inance

�

U
M

L’s
definition

in
M

O
F

�

X
M

L’s
w

orld
dom

inance

and
produce

a
standard

w
ay

to
save

U
M

L
m

odels
in

X
M

L,in
order

to

provide
m

odellers
w

ith
the

ability
to

m
ove

U
M

L
m

odels
betw

een
tools.

(E
xtras

for
free:

e.g.
sam

e
for

any
other

M
O

F
-based

language.)

X
M

Itechnology
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W
hat’s

in
X

M
I1.1?

�

D
esign

principles.

�

A
setofX

M
L

D
ocum

entType
D

efinition
(D

T
D

)
production

rules
for

transform
ing

M
O

F
based

m
etam

odels
into

X
M

L
D

T
D

s.

�

A
setofX

M
L

D
ocum

entproduction
rules

for
encoding

and

decoding
M

O
F

based
m

etadata.

�

(C
oncrete

D
T

D
s

for
U

M
L

and
M

O
F.)

D
oes

allow
for

extensions,incom
plete

m
odels

etc.

X
M

Itechnology
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A
nd

thatm
eans

for
U

M
L...?

B
ecause

you
can

look
up

or
dow

n
the

m
etam

odelarchitecture,

U
M

L
can

be
regarded

as:

�

an
X

M
L

docum
entthatconform

s
to

a
D

T
D

describing
M

O
F

;

�

an
X

M
L

D
T

D
to

w
hich

U
M

L
m

odels
m

ustconform
.

T
he

latter
is

the
m

ore
im

portantfor
our

purposes.

X
M

Itechnology
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C
oncretely,w

hatis
X

M
Ifor

U
M

L?

1.
A

w
ay

ofturning
U

M
L

m
odels

into
X

M
L

docum
ents

2.
and

a
D

T
D

thatthose
docum

ents
should

conform
to.

U
M

L1.4
(released

F
eb

2001)
includes

an
officialU

M
L

D
T

D
.

U
M

L1.3
did

not,and
that’s

a
problem

,though
notnecessarily

a

show
-stopper.

X
M

Itechnology
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C
aveats

1.
X

M
I/U

M
L

are
co-evolving

and
settling

dow
n.

D
ifferentcom

binations
ofU

M
L

versions
and

X
M

Iversions
exist:

only
an

exactm
atch

w
illenable

tool-to-toolinterchange.

X
M

I1.0,1.1

U
M

L1.1,1.3,(1.4)

2.
X

M
Idoesn’t(yet)

specify
how

to
record

graphicalinform
ation;

tools
do

this
differently.

M
ore

on
lim

itations
and

future
hopes

tow
ards

the
end.

X
M

Itechnology
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.P
utting

ittogether:
using

X
M

Ito
solve

problem
s

36



U
sing

X
M

Ifor
U

M
L

1.
M

ostobvious
use:

interoperability
ofU

M
L

tools.

2.
C

urrently
active:

“heavyw
eight”

interoperability
oftools

for
different

purposes,e.g.,U
M

L
tools

w
ith

requirem
ents

m
anagem

enttools

3.
Less

noticed
so

far:
“lightw

eight”
toolinteroperability,m

ini-tools,

directm
odelanalysis

and
m

anipulation.

T
he

finalpointis
w

hatIw
antto

focus
on

today.

Itprovides
m

odellers
w

ith
pow

ers
thatprogram

m
ers

take
for

granted.

U
sing

X
M

I
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E
xam

ples

W
e’llconsider

three
exam

ple
tasks:

�

synchronisation
ofm

odelw
ith

docum
entation

�

analysis
ofa

m
odel

�

integration
ofa

U
M

L
toolw

ith
a

third
party

tool

W
e’llgo

on
to

consider
som

e
ofthe

issues
thatcan

m
ake

life
harder:

how
to

dealw
ith

very
large

m
odels,and

how
to

alter
m

odels.

U
sing

X
M

I
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E
xam

ple
1:

produce
H

T
M

L
from

X
M

I

S
tartw

ith
your

U
M

L
m

odelsaved
as

an
X

M
Ifile.

In
X

S
L

(X
M

L
S

tyle
Language)

w
rite

a
pattern-m

atching
style

sheet

saying
w

hatinform
ation

to
extractfrom

the
X

M
Idocum

entand
how

to

turn
itinto

H
T

M
L.

F
or

exam
ple,produce

autom
atically

updated
w

eb
pages

detailing
the

attributes
and

operations
ofeach

class.

A
fulltutorialdescription

ofthis
is

at

h
ttp

://w
w

w
.o

b
je

ctsb
yd

e
sig

n
.co

m
.

[...]

U
sing

X
M

I
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Lim
itations

ofthe
X

S
L

approach

G
ood

w
here

the
structure

ofthe
targetdocum

entclosely
m

atches

(partof)
the

structure
ofthe

source
docum

ent.

B
ut�

never
intended

to
be

a
generalpurpose

scripting
language

�

scripts
w

ith
m

uch
controlflow

can
be

clum
sy,hard

to
read

�

perform
ance

problem
s,atleastw

ith
naive

approaches

B
ew

are
tasks

thatturn
outto

be
m

ore
com

plex
than

you
thought,

w
here

X
S

L
turns

outnotto
be

the
righttoolpartw

ay
through!

U
sing

X
M

I
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A
lternatives

1.
Your

favourite
generalpurpose

language,w
ith

an
X

M
L

parser

w
ritten

for
thatlanguage

(alm
ostallhave

them
).

Ithelps
ifthe

language
has

good
file

and
textprocessing

facilities.

M
y

favourite
is

P
erlso

that’s
w

hatrem
aining

exam
ples

w
illuse.

2.
A

specialpurpose
X

M
L

program
m

ing
language,e.g.

X
D

uce.

R
esearch

prototypes
atpresent,butw

orth
w

atching.
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sing
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W
hatlanguages

do
you

like
to

use,for

X
M

L
or

atall?

W
hatX

M
L

tools/techniques
do

you

know
?

H
ow

do
you

see
them

w
orking

w
ith

U
M

L

m
odels?

U
sing

X
M

I
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E
xam

ple
2:

sim
ple

m
odelanalysis

Identifying
public

attributes
ofclasses

in
a

U
M

L
m

odel.

P
erl,w

ith
a

plain
X

M
L

parser
as

the
only

addition.

30-odd
lines;totally

straightforw
ard

(ifyou’re
fam

iliar
w

ith
references

and
data

structures
in

P
erl!)

[T
here

are
m

any
w

ays
ofdoing

this
task

ofcourse;open
question

is

w
hatsupportbeyond

the
X

M
L

parser
is

m
ostuseful.]

U
sing

X
M
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T
he

generaltechnique

T
he

X
M

L
parser

returns
a

tree;specifically,a
pair

����
� 	�

�
��
��

for
the

top
levelofthe

docum
ent,w

here

�
��
�

is
in

detail

� ����
���
��
�	

� ��
� 	�

�
��
�����

U
se

tw
o

m
utually

recursive
functions

to
w

alk
dow

n
the

tree,picking

outthe
inform

ation
w

e
need.

(T
his

applies
to

any
problem

,notjustthis
one.)

U
sing

X
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C
hunk

1:
setup

#
!/u

sr/lo
ca

l/b
in

/p
e

rl

u
se

X
M

L
::P

a
rse

r;

m
y

$
file

=
sh

ift;

d
ie

"C
a

n
’t

fin
d

file
\"$

file
\""

u
n

le
ss

-f
$

file
;

m
y

$
p

a
rse

r
=

n
e

w
X

M
L

::P
a

rse
r

(S
tyle

=
>

T
re

e
,

E
rro

rC
o

n
te

xt
=

>
2

);

m
y

$
p

a
irre

f
=

$
p

a
rse

r->
p

a
rse

file
($

file
);
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C
hunk

2:
abbreviations

and
kickoff

$
V

IS
IB

IL
IT

Y
=

’F
o

u
n

d
a

tio
n

\.C
o

re
\.M

o
d

e
lE

le
m

e
n

t\.visib
ility’;

$
C

L
A

S
S

=
’F

o
u

n
d

a
tio

n
\.C

o
re

\.C
la

ss$
’;

$
N

A
M

E
=

’F
o

u
n

d
a

tio
n

\.C
o

re
\.M

o
d

e
lE

le
m

e
n

t\.n
a

m
e

$
’;

$
A

T
T

R
IB

U
T

E
=

’F
o

u
n

d
a

tio
n

\.C
o

re
\.A

ttrib
u

te
’;

m
yp

a
ir(u

n
d

e
f,

u
n

d
e

f,
@

$
p

a
irre

f);
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C
hunk

3:
startofsu

b
m

yp
a

ir

m
y

($
re

ccla
ss,

$
re

ca
ttr,

$
ta

g
,

$
co

n
te

n
t)

=
@

_
;

re
tu

rn
$

co
n

te
n

t
u

n
le

ss
$

ta
g

;

if
($

ta
g

=
˜/$

A
T

T
R

IB
U

T
E

/)
{

m
y

$
a

ttr
=

{};

m
ya

rra
y($

re
ccla

ss,
$

a
ttr,

@
$

co
n

te
n

t);

p
rin

t
"$

$
a

ttr{n
a

m
e

}...
$

$
re

ccla
ss{n

a
m

e
}"

if
$

$
a

ttr{visib
ility}

=
˜

’p
u

b
lic’;

}
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C
hunk

4:
m

iddle
ofsu

b
m

yp
a

ir

e
lsif

($
ta

g
=

˜/$
V

IS
IB

IL
IT

Y
/

&
&

$
re

ca
ttr)

{$
$

re
ca

ttr{visib
ility}

=

$
{$

$
co

n
te

n
t[0

]}{’xm
i.va

lu
e

’};}

e
lsif

($
ta

g
=

˜/$
N

A
M

E
/

&
&

$
re

ca
ttr)

{$
$

re
ca

ttr{n
a

m
e

}
=

@
$

co
n

te
n

t[2
];}
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C
hunk

5:
end

ofsu
b

m
yp

a
ir

e
lsif

($
ta

g
=

˜/$
C

L
A

S
S

/)

{m
ya

rra
y({},

$
re

ca
ttr,

@
$

co
n

te
n

t);}

e
lsif

($
ta

g
=

˜/$
N

A
M

E
/)

{

$
$

re
ccla

ss{n
a

m
e

}
=

@
$

co
n

te
n

t[2
]

u
n

le
ss

$
$

re
ccla

ss{n
a

m
e

};

}e
lse

{

m
ya

rra
y($

re
ccla

ss,
$

re
ca

ttr,
@

$
co

n
te

n
t);

}
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C
hunk

6:
rolldow

n
the

tree

su
b

m
ya

rra
y

{

m
y

($
cla

ss,
$

a
ttr,

$
a

ttrib
u

te
s,

@
re

st)

=
@

_
;

w
h

ile
(@

re
st)

{

m
yp

a
ir

($
cla

ss,
$

a
ttr,

sh
ift

@
re

st,
sh

ift
@

re
st);

}

}
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R
eview

oftechnique

W
e

used
an

X
M

L
parser

to
analyse

the
X

M
Ifile

recording
the

m
odel.

T
hen

w
e

w
rote

a
sim

ple
scriptto

w
alk

dow
n

the
tree

gathering
the

inform
ation

w
e

needed.

In
this

case,allw
e

w
anted

to
do

w
as

printitout.

(Yes,there
are

m
uch

easier
w

ays
ofdoing

that particular
task!

Iw
as

justtrying
to

illustrate
the

generate
technique.)

U
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E
xam

ple
3:

toolintegration

e.g.
the

E
dinburgh

C
oncurrency

W
orkbench

(C
W

B
),for

exploring

behaviour
as

expressed
in

state
m

achines.

G
eneralidea:

�

extractinform
ation

from
the

X
M

Ifile,

�

process
itappropriately

�

w
rite

an
inputfile

for
the

C
W

B

(B
eyond

the
scope

ofthis
introduction:

also,use
the

C
W

B
to

add

inform
ation

into
the

X
M

Ifile:
tw

o-w
ay

integration.)

U
sing

X
M

I

52



G
eneraltechnique

V
ery

sim
ilar

to
w

hatw
e

did
before,butcan’tdealw

ith
the

inform
ation

w
e

find
quite

as
locally.

W
e

build
up

data
structures

to
record

the
inform

ation
as

w
e

find
it,

then
use

these
atthe

end
to

w
rite

the
C

W
B

inputfile.

136
lines;details

atthe
X

M
IH

ackers’H
om

epage.
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E
.g.,scripttranslates

this...
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...to
this

a
g

e
n

t
S

3
=

c.S
1

;

a
g

e
n

t
S

4
=

0
;

a
g

e
n

t
S

1
=

a
.S

2
+

b
.S

3
;

a
g

e
n

t
S

2
=

b
.S

3
+

d
.S

4
;

i.e.
an

inputfile
for

the
E

dinburgh
C

oncurrency
W

orkbench.

D
etails

ofthis
particular

translation
don’tm

atter:
the

pointis
thatI

could
easily

extractfrom
the

m
odelw

hatw
as

relevantto
m

y
needs

and
reform

atitappropriately.
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G
etting

m
ore

am
bitious

W
e’re

talking
today

aboutsm
all-scale

X
M

Iprogram
m

ing,butsam
e

principles
m

ay
apply

to
open,com

m
unity

based
efforts.

E
.g.

D
E

G
A

S
,D

esign
E

nvironm
entfor

G
lobalA

pplications

3
year

E
U

projectstarts
January

2002.

V
erona,P

isa,T
U

D
enm

ark,E
dinburgh,M

otorola,O
m

nys

X
M

I-based
architecture

connecting
standard

U
M

L
tools

w
ith

form
al

tools
for

perform
ance

and
security.

!!!
Job

for
researcher

on
U

M
L/X

M
Iside

in
E

dinburgh
!!!
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.W
hatpossibilities

do
you

see?

U
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M
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K
inds

oftoolintegration

�

data
integration

�

controlintegration

�

presentation
integration

�

process
integration

D
ata

integration,the
levelofX

M
I,is

com
paratively

easy
to

agree
on

and
provides

low
coupling

betw
een

tools,butis
seriously

lim
ited.

(G
ood

source:
B

row
n

etal.
P

rinciples
ofC

A
S

E
toolintegration)
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.Lim
itations

and
technicalproblem

s

U
sing

X
M

I
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Large
m

odels

T
he

exam
ples

w
e

have
used

so
far

involve
parsing

the
w

hole
X

M
Ifile

and
building

a
tree

in
m

em
ory

before
proceeding:

im
practicalw

ith

very
large

m
odels.

A
lternatives

include:

1.
K

eep
the

basic
“explore

a
tree”

m
odel,butletthe

tree
in

question

representa
sm

allrelevantpartofthe
docum

ent,notthe
w

hole

thing.
In

P
erl,X

M
L::Tw

ig
supports

this
view

.

2.
M

ore
radically,choose

a
differentprocessing

m
odel:

event-driven

parsing,S
A

X
...

U
sing
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A
ltering

m
odels

T
his

is
a

problem
atpresentbecause

X
M

Idoesn’thave
a

standard

w
ay

to
store

graphicalinform
ation.

O
ptions

include:

�

understand
how

your
tooldoes

itand
develop

a
tool-specific

solution;

�

stick
to

very
sim

ple
alterations,e.g.

putting
inform

ation
into

nam
es

ofelem
ents,w

hich
can

norm
ally

be
done

w
ithoutdifficulty.

T
he

situation
should

im
prove

w
ith

U
M

L2.0

U
sing
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M
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.B
eyond

the
technical:

issues
in

fitting

w
ith

good
softw

are
developm

ent

processes

62



X
M

Iin
the

developm
entprocess

I’ve
spentm

ostofthe
session

talking
aboutthe

benefits
thatm

ay

accrue
from

X
M

I:developers
have

m
ore

pow
er

than
they

have
had

to

integrate
the

use
ofa

U
M

L
toolinto

the
developm

entprocess.

P
ow

er
is

alw
ays

dangerous!

Let’s
consider

the
risks

too,and
their

m
itigation.

B
eyond

the
technical
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R
isks

R
apidly

developed
scripts

m
ay

�

contain
bugs

�

rely
heavily

on
assum

ptions
aboutthe

environm
entin

w
hich

they’re
used

F
or

exam
ple,it’s

naturalto
develop

a
scriptby

inspecting
an

X
M

Ifile

exported
by

your
tool.

T
his

is
program

m
er-tim

e
efficient,butm

ay

m
ean

the
resulting

scriptw
orks

only
for

your
currenttool.

Is
this

a
problem

?

B
eyond

the
technical
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C
ontexts

ofX
M

Iuse

M
ustnotice

I’ve
been

talking
abouttw

o
kinds

ofdevelopm
enthere:

1.
developm

entthat,w
hile

cheap,w
ould

go
through

the
usual

softw
are

process:
e.g.

m
odel-docum

entlinking,toolintegration

2.
guerrilla

program
m

ing,the
kind

ofthing
thata

developer
m

ightdo

alone
to

m
ake

his/her
life

easier

B
oth

have
their

place
–

the
m

ain
danger

is
uncontrolled

m
igration

ofa

scriptfrom
being

type
2

to
being

type
1!

B
eyond

the
technical
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D
ependability

R
isk

m
ay

be
acceptable

ifthe
alternative

is:

�

doing
the

sam
e

task
by

hand:
boring

repetitive
tasks

are
also

error-prone

�

doing
som

ething
thattakes

m
uch

longer

�

failing
to

integrate
valuable

tools

T
his

is
the

sam
e

kind
oftrade-offyou

already
do

in
other

circum
stances.

B
eyond

the
technical
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X
M

Iis
notjustfor

easy
things

F
or

exam
ple,ifyou

use
an

unpopular
program

m
ing

language
your

U
M

L
tooldoes

nothave
code

generation
builtin.

B
utonce

the
inform

ation
ofyour

U
M

L
m

odelis
recorded

in
an

X
M

Ifile,

anyone
can

develop
a

code
generator

for
your

language
–

notjust

your
U

M
L

toolvendor.

D
efinitely

a
type

1
toolthough!

A
nd

for
m

ostorganisations,

uneconom
ic

to
develop

untilX
M

Iadoption
is

m
ore

standard
and

reliable
than

itis
today.

B
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O
pen

tools

I’ve
putthe

em
phasis

on
w

hata
developer

can
do

quickly,alone.

B
utrem

em
ber

you
don’thave

to
do

itallyourself:
X

M
Iis

an
open

standard.

P
erhaps

the
future

lies
in

individuals
sharing

m
ini-tools

thathelp
them

.

T
his

w
illprobably

w
ork

bestifthe
tools

shared
each

do
one

thing,w
ell.

Iam
beginning

to
collectsuch

resources
at

h
ttp

://w
w

w
.d

cs.e
d

.a
c.u

k/h
o

m
e

/p
xs/X

M
I/

B
eyond

the
technical
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C
onclusion

X
M

Ican
help

to
putyou

in
charge

ofyour
U

M
L

tool,

instead
ofthe

other
w

ay
round.

M
ore

w
ork

needs
to

be
done

on
how

bestto
supportthe

use
ofX

M
I,

to
m

axim
ise

the
benefits

and
m

inim
ise

the
risks.

S
om

e
good

things
can

already
be

done.
O

thers
are

in
the

future.

C
onclusion
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M
ore

inform
ation:

books

�

D
avid

C
arlson,M

odeling
X

M
L

A
pplications

w
ith

U
M

L

�

S
teve

B
rodsky’s

forthcom
ing

(2002)
book

on
X

M
Iin

Java

�

m
ine

(2002)
on

using
X

M
Ito

getm
ore

value
from

U
M

L
tools

Ifyou
m

ightbe
interested

in
com

m
enting

on
drafts

ofm
y

book,please

send
m

e
em

ail: p
e

rd
ita

@
ste

ve
n

s-b
ra

d
fie

ld
.co

m

C
onclusion
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M
ore

inform
ation:

w
eb

Links
to

allthe
other

X
M

Isites
Iknow

ofare
on

m
y

new
w

ebpage

T
he

X
M

IH
ackers’H

om
epage

h
ttp

://w
w

w
.d

cs.e
d

.a
c.u

k/h
o

m
e

/p
xs/X

M
I/

M
ore

things
are

gradually
appearing

there
too...

e.g.,the
slides

I’ve

used
today

w
illbe

there
from

nextW
ednesday.
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T
he

E
nd

T
hank

you
for

being
here.

A
ny

m
ore

questions?72


