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U
M

L
+

X
M

L
=

?

T
his

tutorialis
aboutthe

com
bination

oftw
o

m
ajor

buzzw
ords:

U
M

L

and
X

M
L.

M
y

assum
ption

is
thateveryone

know
s

w
hatU

M
L

is:

-
the

U
nified

M
odel(l)ing

Language

-
a

diagram
m

atic
language

for
recording

the
design

of(object-oriented

softw
are)

system
s

butthatperhaps
noteveryone

know
s

how
it’s

defined?
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H
ow

U
M

L
is

defined

Tw
o

m
ain

docum
ents:

�

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).
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U
M

L
sem

antics
docum

ent:
syntax

T
he

ab
stract

syn
tax

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
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B
ack

in
the

days
ofthe

m
ethod

w
ars...

...
people

w
anted

to
be

able
to

sw
itch

tools,w
hich

m
eantsw

itching

notations.
B

utthe
differentO

O
M

Ls
recorded

differentinform
ation.

O
ne

m
ajor

reason
for

U
M

L
success...

butstillnotfully
realised

in

practice.

H
m

m
...

structured
data

(U
M

L
m

odels)
...

standard
w

ay
to

exchange
it

betw
een

tools....
yup.

X
M

L
m

ay
be

the
key

to
getting

realvalue
from

U
M

L
tools

B
uthow

exactly
to

use
X

M
L?
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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
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M
O

F
1

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.
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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
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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.”
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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.)
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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.
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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
m

ostpeople.
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G
etting

concrete

Let’s
see

an
exam

ple
ofa

U
M

L
m

odelsaved
as

an
X

M
L

docum
ent

w
hich

m
atches

a
U

M
L

D
T

D
(“saved

as
X

M
I”)

and
an

exam
ple

ofhow
such

a
thing

can
be

used.
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E
xam

ple:
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
t
t
p
:
/
/
w
w
w
.
o
b
j
e
c
t
s
b
y
d
e
s
i
g
n
.
c
o
m

.
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S
o

w
ho

does
need

to
know

aboutM
O

F
?

Ifyou
define

your
ow

n
m

odelling
language

and
need

to
save

m
odels

in
X

M
L,in

principalyou
m

ightdefine
your

as
an

instance

ofthe
M

O
F

and
use

X
M

Ito
develop

a
D

T
D

for
m

odels.

B
utoften

an
easier

alternative
m

ightbe
to

m
ake

your
language

an

explicitsubsetofU
M

L,and
justuse

the
U

M
L

D
T

D
or

som
e

cutdow
n

variantofit.

A
re

there
cases

w
here

the
latter

is
notpossible

butthe
form

er
is

sensible?
Idon’tknow

.
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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.
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M
ore

inform
ation

W
W

W
:Lots

ofpointers
at“T

he
X

M
IH

ackers’H
om

epage”

h
t
t
p
:
/
/
w
w
w
.
d
c
s
.
e
d
.
a
c
.
u
k
/
h
o
m
e
/
p
x
s
/
X
M
I
/

M
ore

things
are

gradually
appearing

there
too...

B
ooks:

�

D
avid

C
arlson,M

odeling
X

M
L

A
pplications

w
ith

U
M

L

�

S
teve

B
rodsky’s

forthcom
ing

book
on

X
M

Iin
Java

�

m
ine

on
using

X
M

Ito
getm

ore
value

from
U

M
L

tools
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