
�

S
ystem

s
R

eengineering
P

atterns

P
erdita

S
tevens

R
ob

P
ooley

D
ivision

ofInform
atics

C
om

puting
and

E
E

U
niversity

ofE
dinburgh

H
eriot-W

attU
niversity

later
joined

by

A
shley

Lloyd
R

ick
D

ew
ar

M
anagem

entS
chool

D
ivision

ofInform
atics

U
niversity

ofE
dinburgh

U
niversity

ofE
dinburgh

http://w
w

w
.dcs.ed.ac.uk/hom

e/pxs/reengineering-patterns.htm
l



�

O
rientation

1:50000

C
o

m
p

u
ter S

cien
ce

S
o

cial S
cien

ces

M
ath

em
atics

S
ystem

s E
n

g
in

eerin
g

h
ere

Y
o

u
 are
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O
rientation

1:10000

P
attern

s

R
een

g
in

eerin
g

L
eg

acy
S

ystem
s

h
ere are

Y
o

u

S
ystem

s R
een

g
in

eerin
g

 P
attern

s



�

P
lan

F
ocus

on
identifying

and
com

m
unicating

expertise
in

system
s

reengineering,
using

a
patterns

approach.

�

O
rientation

�

R
eengineering

Legacy
S

ystem
s:

�

W
hatis

the
problem

?

�

W
hy

is
it(so)

hard?

�

W
hatconsitutes

expertise?

�

P
atterns

�

W
hy

is
an

approach
by

patterns
prom

ising?

�

C
hallenges

and
future

w
ork



�

Legacy
system

s

A
legacy

system
is

one
w

hich
has

som
e

value
$$$

butsignificantly
resists

m
odification

and
evolution

to
m

eetnew
and

constantly
changing

business
requirem

ents

D
ecem

b
er 31st, 1999

23:59



�

D
iversity

oflegacy
system

s

A
legacy

system
s

can
have

any
size

or
function,e.g.

�

P
ile

ofspreadsheets

�

C
ollection

ofF
O

R
T

R
A

N
routines

for
analysing

results
ofphysics

experim
ents

�

M
illions

oflines
ofC

O
B

O
L,m

aybe
no

source
code...

�

A
cadem

ic
M

L
program

(R
elated

issues:
legacy

processes.)

A
llkinds

oforganisations
have

legacy
system

s.

W
e’re

stillbuilding
them

.



�

R
eengineering

R
eengineering

offers
an

approach
to

m
igrating

a
legacy

system
tow

ards
an

evolvable
system

in
a

disciplined
m

anner.
T

he
process

of
reengineering

m
ay

be
view

ed
as

applying
engineering

principles
to

an
existing

system
in

order
for

it to
m

eetnew
requirem

ents.

from
P

erspectives
on

Legacy
S

ystem
s

R
eengineering,S

E
IC

M
U

S
ounds

like
the

kind
ofdiscipline

w
e

know
how

to
dealw

ith.
Is

there
a

problem
?



	

Live
problem

“R
eengineering

research
has

had
notably

little
effecton

actualsoftw
are

reengineering
practice”

S
pencer

R
ugaber

Linda
M

.W
ills

W
C

R
E

3
1996

�

lack
ofvalidation?

�

lack
ofeducation?

�

lack
ofintegrated

understanding
ofcom

plex
problem

s?

�

lack
oftransferable

expertise






W
hich

system
s

getreengineered?

�

�

B
usiness

value

C
hangeability

D
iscard

M
aintain

E
nhance

R
eengineer

(H
ow

,in
detail,do

you
decide

w
here

your
system

falls?
V

ery
skilled

task:
notour

focus
here

butthere’s
lots

ofinteresting
w

ork
outthere,e.g.

U
S

m
ilitary’s

S
R

A
H

,
B

row
n

M
orrison

and
T

illey
atS

E
I,R

ansom
S

om
erville

and
W

arren
in

R
enaissance

atLancaster.)
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A
dditionalcom

plication

T
he

business
processes

underneath
aren’tconstant.

technicalchanges
influence

� �
—

—
—

—
—

— �
�

business
changes

N
eed

to
handle

m
anageable

size
problem

.

C
ould

justdisregard
one

or
other

setoffactors,studying

�

technicalaspects
ofreengineering

for
w

ell-understood
stable

business
environm

ents,or

�

business
aspects

for
w

ell-understood
technicalenvironm

ents,e.g....
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O
K

,how
do

w
e

do
it?

S
im

plestoption:

throw
itaw

ay
and

startagain

T
his

is
notnecessarily

a
bad

idea,butithas
obvious

lim
itations:

�

can
you

afford
to

do
this?

�

w
hatm

akes
you

think
you

can
do

itbetter
nexttim

e?

�

do
you

really
know

w
hatthe

currentsystem
does,letalone

w
hatyou

w
antit

to
do?

W
e’re

concerned
w

ith
the

(harder,and
m

ore
com

m
on)

case
w

here
evolutionary

reengineering
is

essential.

in
itial system

in
crem

en
tal

reen
g

in
eered

system

reen
g

in
eerin

g
 p

ro
cess



��

B
utthis

is
very

hard

E
ven

m
ore

than
in

developm
ent,there

are
very

m
any

forces
to

be
taken

into
consideration:

�

technicalfactors:
w

illthis
plan

give
us

a
w

orking
system

atevery
stage?

W
ill

itresultin
a

reengineered
system

?

�

budgetary
factors:

can
w

e
expectitto

be
funded

atevery
stage?

�

socialfactors:
can

w
e

getpeople
w

ith
the

rightskills
to

do
it?

(P
eople

don’t
like

doing
reengineering.)

�

personalfactors:
can

w
e

convince
allthe

people
w

ho
could

getthis
project

cancelled,and
can

w
e

keep
them

convinced
throughout?

(P
eople

don’tlike
paying

for
hypotheticalfuture

benefit.)

M
uch

better
chance

ofsuccess
w

ith
expertinvolvem

ent



��

S
o

w
hatis

an
expert?

S
om

eone
w

ho
gets

itright!

H
ow

do
people

do
this?

T
hey

recognise
things

aboutthe
currentsituation

(the
context)

thatare
fam

iliar.

U
sing

their
experience

they
identify

problem
s

thatarise
in

such
situations

and
tackle

them
:

they
draw

on
their

pastexperience
ofknow

n-good
solutions

and
on

the
m

erits
and

dem
erits

ofeach
solution.

S
o

w
e

w
ant“instantexperts”.

D
ream

on...

M
ore

realistically,how
can

people
learn

to
behave

m
ore

like
experts

faster
than

by
having

the
experiences

and
m

aking
the

m
istakes

them
selves?
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P
atterns

A
pattern

is
a

successful,recurring
solution

to
a

com
m

on
problem

in
a

given
context.

�

A
n

effectively
transferable

unitofexpertise

�

D
eliberately

notnew
:

em
bodies

“w
hatexperts

allknow
”

�

S
pecific

to
a

given
context

�

D
escribed

in
a

concise,setform
e.g.

N
am

e:
short,evocative,describing

overallnature
ofthe

pattern.

C
ontext:

a
situation

giving
rise

to
a

problem
.

P
roblem

:
the

recurring
problem

arising
in

thatcontext.

S
olution:

a
proven

resolution
ofthe

problem
.

C
onsequences:

notes
on

the
m

erits
and

dem
erits

ofthe
resolution

described,w
ith

references
to

other
possible

solutions
or

relevantpatterns
w

here
appropriate.
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E
xam

ple:
W

indow
P

lace

E
verybody

loves
w

indow
seats,bay

w
indow

s
and

big
w

indow
s

w
ith

low
sills

and
com

fortable
chairs

draw
n

up
to

them
...A

room
w

hich
does

nothave
a

place
like

this
seldom

allow
s

you
to

feelcom
fortable

or
perfectly

atease...

Ifthe
room

contains
no

w
indow

w
hich

is
a

“place”,a
person

in
the

room
w

illbe
torn

betw
een

tw
o

forces:

1.

� S� he
w

ants
to

sitdow
n

and
be

com
fortable

2.

� S� he
is

draw
n

tow
ard

the
light.

O
bviously,ifthe

com
fortable

places
–

those
places

in
the

room
w

here
you

m
ost

w
antto

sit–
are

aw
ay

from
the

w
indow

s,there
is

no
w

ay
ofovercom

ing
this

conflict...

T
herefore:

In
every

room
w

here
you

spend
any

length
oftim

e
during

the
day,

m
ake

atleastone
w

indow
into

a
“w

indow
place”.

A
lexander

etal.
A

P
attern

Language
quoted

in
B

uschm
ann

etal.
A

S
ystem

ofP
atterns
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P
atterns

in
softw

are
engineering

P
atterns

im
ported

from
architecture

to

�

objectoriented
softw

are
design,by

E
rich

G
am

m
a

(P
hD

thesis
1991,then

G
ang

ofF
our

book)

�

program
m

ing,by
Jam

es
C

oplien
(A

dvanced
C

+
+

P
rogram

m
ing

S
tyles

and
Idiom

s
1991)

N
ow

appearing
everyw

here
from

business
process

reengineering
to

analysis.

W
e

w
antto

see
w

hether
they

can
help

to
solve

the
problem

ofreengineering
legacy

system
s.

A
im

to
com

plem
entother

w
ork,e.g.

reengineering
m

ethodologies
(R

enaissance,
R

E
F

IT
S

,C
hicken

Little...).
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S
ystem

s
reengineering

patterns

d
esig

n
 tech

n
iq

u
es in

clu
d

in
g

d
esig

n
 p

attern
s h

elp
 to

d
esig

n
 th

is

reen
g

in
eerin

g
 tech

n
iq

u
es

reen
g

in
eerin

g
 p

attern
s

in
clu

d
in

g
 system

s

in
itial system

reen
g

in
eered

system
in

crem
en

tal
reen

g
in

eerin
g

 p
ro

cess

b
u

d
g

etary
p

ressu
res

tim
e

p
ressu

res
h

u
m

an
s

p
o

litical
p

ressu
res

b
u

sin
ess

n
eed

s

b
u

sin
ess

o
p

p
o

rtu
n

ities

h
elp

 to
 p

lan
 th

is

reverse en
g

in
eerin

g
tech

n
iq

u
es h

elp
 to

an
alyse th

is

2
crucialdifferences

from
design

patterns:

�

contextm
uch

broader

�

describe
process,notits

result



�	

A
bbreviated

exam
ple:

D
eprecation

C
ontext:

U
nsatisfactory

A
P

I.Im
possible

to
change

allcode
thatuses

the
A

P
Iat

once.

P
roblem

:
O

bvious
solution:

release
new

version
ofA

P
I,clients

m
usteither

change
or

keep
using

old
version.

B
utthis

m
ay

be
unacceptable

to
clients,

also
w

antto
discourage

use
ofold

versions.
A

nd
w

e
m

ay
notgetthe

A
P

I
changes

rightfirsttim
e.

S
olution:

D
esign

m
odification

to
A

P
Iw

hich
is

believed
to

be
an

im
provem

ent.
A

dd
new

elem
ents.

D
on’trem

ove
old

ones:
instead

m
ark

them
D

eprecated.
In

a
later

release,rem
ove

things
previously

deprecated.

C
onsequences:

Ifcases
em

erge
w

here
itis

difficultto
avoid

using
a

deprecated
interface

elem
ent,the

elem
entcan

be
used

and
the

reason
for

the
difficulty

exam
ined.

Itm
ay

be
thatadequate

replacem
entfeatures

are
notin

place.
B

y
deprecating

the
elem

entrather
than

rem
oving

itw
e

avoid
presenting

the
A

P
Iuser

w
ith

the
frustrating

situation
in

w
hich

a
problem

w
hich

w
as

soluble
using

one
version

ofthe
A

P
Ibecom

es
insoluble

using
a

later
version.
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A
bbreviated

C
andidate:

D
ivide

and
M

odernise

C
ontext:

legacy
system

w
hose

database
is

obsolete
and

soon
to

be
unsupported.

Identifiable
area

offunctionality,relatively
w

elllocalised,of
w

hich
a

generalisation
w

ould
be

useful,butis
notim

m
ediately

m
ission

critical.

P
roblem

:
M

odify?
N

ope.
W

rap?
N

ope,perpetuates
the

use
ofunsupported

technology.
D

evelop
new

system
“from

scratch”?
T

hen
w

illbe
expected

to
provide

idealfunctionality:
w

illbe
im

possible
to

m
anage

expectations
and

the
projectw

illbecom
e

huge
and

correspondingly
high

risk
.

S
olution:

1.
m

echanically
translate

(partof)
old

D
B

to
new

D
B

.

2.
rew

rite
the

relevantcode
w

ithoutyetattem
pting

to
change

its
structure

3.
rem

ove
the

now
redundantdata

and
code

from
the

restofthe
legacy

system
,handling

the
consistency

and
gatew

ay
issues

4.
consider

the
reengineering

ofthe
now

-separated,m
anageably

sized
system

.



�


C
onsequences:

W
ork

proceeds
in

distinctm
anageable

phases.
E

ven
if

“requirem
ents

explosion”
does

overtake
the

finalrestructuring
step,the

m
ain

aim
,thatofrem

oving
the

dependency
ofthe

functionality
on

the
obsolete

technology,w
illhave

been
achieved.

O
n

the
negative

side,code
and

data
is

m
igrated

before
the

new
requirem

ents
on

the
system

are
analysed,w

hich
m

eans
thatsom

e
ofthis

effortm
ay

turn
outto

have
been

w
asted.

M
ajor

outstanding
questions

include:

�

can
the

problem
ofdata

dependencies
betw

een
the

new
and

the
old

system
be

solved,and
how

?
(C

onsider
other

m
aterialon

gatew
ays

and
m

iddlew
are...)

�

w
illthe

restructuring
ofthe

new
system

in
factbe

[politically?
technically?]

possible
and/or

desirable?
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R
elated

w
ork

P
atterns

and
reengineering:

�

B
ern

S
oftw

are
C

om
position

G
roup:

R
ichner

D
ucasse

N
ebbe

e.g.
Type

C
heck

E
lim

ination:
Tw

o
R

eengineering
P

atterns
(E

uroP
LoP

98)

�

M
ichaelB

eedle

e.g.
P

attern
based

[business
process]reengineering

(O
bjectM

agazine,97)

�

A
lan

O
’C

allaghan
atD

e
M

ontfortU
niversity

plus
too

m
uch

to
m

ention
on

reengineering,process
patterns,design

patterns,...
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C
onclusions

1:
prom

ise

S
ystem

s
reengineering

patterns
are

a
w

ay
ofcapturing

m
anageable

chunks
of

reengineering
expertise

w
hilstincluding

both
business

and
technicalcontext.

B
enefits

for:

�

validation

�

learnability

�

tailoring
search

for
relevantm

aterial

�

bridging
the

B
P

R
/softw

are
engineering

gap
(m

ore
w

ork
required..)



��

C
onclusions

2:
ongoing

w
ork

W
e

are
actively

w
orking

on:

�

case
studies

and
interview

s:
need

m
ore

D
ATA

!

�

relation
betw

een
business

process
change

and
system

s
change

�

optim
ising

pattern
structure

and
content

P
lease

help...

M
ailing

list,papers,links
from

:

http://w
w

w
.dcs.ed.ac.uk/hom

e/pxs/reengineering-patterns.htm
l


