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 UNIX, Lisp, Smalltalk
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e Siemens-Nixdorf Informationssysteme

« MacApp
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e Adobe Photoshop CAD

* Apps Micro TV

« DOD

« CASE

e Excelerator Il

ObjectCastLight

Mei
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« DB2

PC

DB2/MVS
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« OS/2, DB/2
« OS/2

. PC
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PARTS Wprkbench

* PARTS Workbench
CASE

e Smalltalk/V

e PARTS Workbench

GUI SQL

Smalltalk/V
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FIFO
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 Smalltalk/V

« CASE

Smalltalk/V

CASE
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Siemens-Nixdorf Informationssysteme
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e SNI

PC UNIX
SNI
45% SNI

Window  Smalltalk/V
API
Objectory
SQL Server

FINIS

C C++
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e 25
. 17

Smalltalk

* FINIS
* FINIS

C++
Smalltalk/V

GUI
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« Smalltalk/V

* FINIS
* FINIS

« 800
« 20,000

LAN

GUI
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* PARTS Workbench Smalltalk/V
* PARTS Workbench Smalltalk/V

. Objective-C Eiffel Perl COBOL

. 0.1




PARTS Workbench

* PARTS Workbench
Smalltalk/V
350
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Smalltalk/V
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I f data = Text then
di spl ayText ( dat a)

else if data = Picture then
di spl ayPi ct ure(dat a)

end if

I f data = Text then
di spl ayText (dat a)

else if data = Picture thel
di spl ayPi ct ur e( dat a)

else if data = Inmage then
di spl ayl mage( dat a)

end if

—

dat a di spl ay

» Home
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generation scavenging

* Windows, Windows NT
* Mac OS
e C,C++
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- OODBMS
« OODBMS

OODBMS
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Booch(12%)
Shlaer/Mellor(30%

Coad/Yourdon(22%)

OMT (28%)

O0OOEO N

Shlaer/Mellor
OoMT
Coad/Yourdon
Booch
WirfsBrock
SOOM

Texel
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. CASE
« CASE
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CASE

Object Cast OOA/OOD | FXIS Mac, UNIX,
Windows
Objectory OOSE Objectory Corp. Windows, UNIX
ObjectTeam, i
paradigm Plus/Cadre OMT, OOSA Cadre Technologies | UNIX
ObjectTool OOA/0O0D Object International Mac, Windows,
0S/2, UNIX
. OMT, OOSA, Windows,
Paradigm Plus OOA/OOD, Protosoft Windows NT.
Rational Rose Booch, OMT Rational, Windows, 0572,
UNIX
IDE,
StP/OMT OMT, OOSD UNIX
Turbo CASE Booch Struct Soft Mac
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CASE

CASE
( RAISE, Z, OBJ, VDM

N

value
floor : Real - Nat /*floor(1.3)= 1*/
sq_root : Real - Real /* sq_root(25.0) =
50*
fl_sq: (Real - Real) - Real - Nat
/*fl_sq(29.0)= 5*/

axiom
[floor ]
r:Real, i:Nat floor(r)asi
posti r<i+l
[sg_root ]

n:Nat, s:Real sqg_root(n)ass
postst 2=n s 0.0
[fl_sq]
fl_sq = floor® sq_root
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Terminal

= Train Network
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« OO SA/SD DB
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= (139.46, 35.4!
= false
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TNT
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3.0000000000

18



3.0000000000

19
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IE
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« TNT

{orderd}

TNT
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Chidamber Kemerer

WMC = Weighted Methods per Class

DIT = Depth of Inheritance Tree

NOC = Number of Children

CBO = Coupling Between Objects

RFC = Responce For a Class

LLDW' - EHCR tjl Cﬁlléglﬁll N IVIE'I““ISDDDDDDDDDD
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WMC = Weighted Methods per Class

« WMC

WMC®° § C
=1

Ci i
Ci= 1
WMC
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DIT = Depth of Inheritance Tree

 DIT =

DDDDDDDDDDDD




NOC = Number of Children

e NOC =
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CBO = Coupling Between Objects

e CBO =
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RFC = Responce For a Class

* RFC =
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LCOM = Lack of Cohesion in Methods

« COM = n a}..{}

{31} i M,
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(UseCase)
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aimple Begister

Sold Items

Items

banana

grape
orange

apple
banana

papaya
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 Inspiration, Acta, More, Emacs

» OO-CASE
e Use Case
e Objectory, StP/OMT
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e Use Case
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Use Case

p/
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Use Case
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P>

>
P

> b

{b 0.5 }

>

> d
{d ¢ 0.05 }
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OO

string

string

Date

»( asDate string

a

Date:

Date

Bool
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 value
. floor : Real -~ Nat /*floor(1.3)= 1*/
sqg_root : Real -~ Real /* sg root(25.0)= 5.0 */
fl sq: (Real - Real) -~ Real -~ Nat /*fl_sq(29.0)= 5*/
axiom
[floor ]
r: Real, 1:Nat floor(r)asi
. posti r<i+l
[sq_root ]
n:Nat, s:Real sqg root(n)ass
. postst 2=n s 0.0
[fl_sq ]
fl sq = floor sqg_root

3.0000000000
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e value

e axiom
° [
d:(
e postb=(1-
e pre (

° [
° [

)*

- Bool
- Bool
- Bool
), b :Bool (d)asb
@+ )=*
)
= abs( - )

= abs( - ) *
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e Fusion

- from
- from=
- from

return=

from n

from: |, to:
to
, to=
to

:(p ,
from, to

= -set
-set =@

to

-set

N to=@

3.0000000000

61



 DeMarco
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~ « Booch

Coad

OMT
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e Booch

OO

« OO

 Use Case

OMT
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« DBMS

« DBMS

DBMS
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2 n Presburger

? (fact 361)
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Head
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O(log n)

O(log n)
O(log n)

m=200

o ¥ N
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. O(1)

gooooo

Oodd
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0
from:class, to:class

from:

, to:

PERT

from:

, TO:

40000000000
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e public+
e protected#
* private

:Date + :String
:Point
:Bool = false
create
to:
mark:Bool

40000000000
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1993

* RAISE Tool

* http://dream.dai.ed.ac.uk/raise/
 VDM-SL Toolbox

e http://www.ifad.dk/

1991

40000000000
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40000000000
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value
floor : Real - Nat /*floor(1.3)= 1*/
sg _root : Real - Real /* sg root(25.0)= 5.0 */
fl sq: (Real - Real) - Real -~ Nat /*fl_sq(29.0)= 5*/
axiom

[floor ]
r: Real, 1:Nat floor(r)asi
posti r i+l
[sq_root ]

n:Nat, s:Real sqg root(n)ass
postst 2=n s 0.0

[fl_sq ]
fl sq = floor sqg root

40000000000
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/™ floor */

fl sgln)= n:Nat, 1:Int fl sq(n)asi
posti sq _root(n) i+1

/™ sqg_root */

fl sq(n)= n:Nat, 1:Int fl sq(n)asi
postit2 n (+1)r 2 1 0 /*I1 2

/*1+1 q */

fl sq(n)= n:Nat, 1I,qg:Int fl sq(n)asi
postit2 n gt 2 1 0 i+l=q

/*P=112 n qt2 1 O */

fl sgln)= n:Nat, 1,qg:Int fl sq(n)asi
postP I1+1=q

1 2 */

40000000000

19



/> sequential composition

fl sq(n) = postP ; postP

I+1=qgpreP

sequential composition

fl_sq(n)

*/

40000000000
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/*P I q q-I

i+1=q i P
i+1 = i0, q0
I, g */
fl_sq(n) = > e
ost P ;
e -y ool A
_ ] 0=0 fl_sq(n) qO=n+1
whilei +1# qgdo
post -1 gO0-i0Oprei+1% @
end
while I+1 =0 i+1# @
it2 n gr2) (1 0) (+1=q)
I+1 = I+1% @

40000000000




/* post P; 1:=0;g:=n+1
q-I
gq-1
*/
fl_sq(n) =
1 :=0;
q:=n-+1;
/> P*/
whilei +1# qgdo
d:=0+q)/ 2;
ifdt 2 nthen
1:=d
else
g :=d;
end

iI0=0,9g0=n+1

40000000000
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type

variable
database
report

value

-set,

X

—

>

- Bool,
*/

_. read database write report Unit

axiom

report := {};
for amount, data

report := report

end

in database
amount,

{(amount,

do
data )}

40000000000
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Knuth

10

2

3%

40000000000
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2000

1

1000
50

10

20
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{ordered}
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Association
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 Smalltalk

CLOS
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GUI

GUI

Smalltalk

GUI

Collection
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a
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e Smalltalk
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Policy

Implementation

5. 0000000000b0000b0




normalize
"Private -- Queue heads
tail "

jrev,;
(self heads isNil or: [self heads i1sEmpty])
ifTrue: [self tails isNil ifTrue: [?self].
rev := self tails reverse.
self tails: nil.
self heads: rev; yourself]
ifFalse: ["self]

5. 0000000000b0000b0




self assert: ™ "
(((1 raisedTolnteger: 2) <= n) and:

[(n < (q raisedTolnteger: 2)) and: [1 >= 0]]).
"raisedTolnteger:N N "

[J&— {lUser |/F} assertion failed S EeQFi"—Fi=FT
@ walkback ¢ Breakpoints [[ Hop | | Skip | [ Jump |
Srmalpintegeriobject):-debug: self ||
Smallintegeridbject )xrassert: d
Smalllnteger{integer)>>flsg
UndefinedObjects>»>Doit

[1in Compiler classs»evaluate:i...
HomeContestiContext oecetlin
flsqg

"self EEHAEE LT, ToFHREMALSVEFN OB RS
R

L
1t

[

-5

i
]
q

ldingl

n:= self.

self agsert: {n islnteger and: [n > Q) "B#FEToESE"
i:=0.

gi=n+ 1.

self assert: TEE4"

3] [

5. 0000000000b0000b0
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Smalltalk

(MeiTree)

(Collection)

(add:, do:, remove:ifAbsent:)

e do:
e printOn:

5. 0000000000b0000b0



do:

e collect:, reject:

inorder: aBlock

e "do: inorder:"

} hode |

aBlock

node := self root.
node isEmpty ifTrue: [*self].
node isLeaf ifTrue:
[aBlock value: node element]
IfFalse:
[ node leftTree inorder: aBlock.
aBlock value: node element.
node rightTree inorder: aBlock]

> roof

It SI

1 I

t := MeiBinaryTree new.

t addAll: #('5" '1' '2' '3" '4").
s:.=".
tdo: [:each|s:=s,each,'"].
$s'12345"

5. 0000000000b0000b0



printon:

printOn: aStream level: aninteger

1 hode |

node := self root.

(node isNil or: [node iIsEmpty]) ifTrue: [
aStream nextBytePut: 13.
anlnteger timesRepeat: [ aStream nextPutAll: '."].
nil printOn: aStream]

iIfFalse: [
aStream nextBytePut: 13.
anlnteger timesRepeat: [ aStream nextPutAll: '."].
node element printOn: aStream.

50 ==> "nina’
49 ==> "bun'
..nil

..nil

.103 ==> 'shin"
..54 ==> "anna’
...nil

...nil

..nil

node leftTree printOn: aStream level: aninteger + 1.

node rightTree printOn: aStream level: anlinteger
+1]

5. 0000000000b0000b0
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e nil UndefinedObject

* MeiBinaryTree>>isEmpty

. Nil

e "self root element isNil

5. 0000000000b0000b0



o addAll:, asArray, asSortedCollection,
asString, collect:, detect:, includes:,
Inject:into:, reject:, removeAll, size

« addAll: coolect: asArray
«tcy
* t := MeiBinaryTree new.
e taddAll: #(5 1 2 3 4).
e c .=t collect: [:each | each raisedTo: 2].
e c asArray (1.0 4.0 9.0 16.0 25.0)

5. 0000000000b0000b0
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« OO

Smalltalk Lisp

OO

OO
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) Objective
C++ Smalltalk  CLOS  Eiffel c
Y N N Y Y
Y Y N Y Y
Y N N Y N
Y Y N
N N N Y N
N Y Y N Y
N Y Y Y N
Y Y Y
N Y N Y Y
Y N Y Y N
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. 1FP

0 d OO0O04go/iFpP

Ooogn 32

C 15

COBOL 106
FORTRAN 106
Pascal 91
PL/I 80
Ada 71
Prolog 64
APL 32
Smalltalk 21
Visual Smalltalk 10
gooooodn 6
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e Knuth
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* 00
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* OO0




* OO0

* 00

WS

« 00
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* 00
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« DEC PDP-11
. UNIX

» Object Pearl

* Mac OBJ
 Smalltalk
 Smalltalk +

« VAX-11 780

WANG
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