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( ) Workflow perspective -1
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software engineering methods -8

software engineering method

function oriented methods
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.Rumbaugh
CASE (Computer-Aided Software -9
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Computer-Aided Software Engineering CASE
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.throw-away prototyping
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Spiral development
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Evaluate alternatives,
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Milestones
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.sequence diagrams

use case diagrams
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CompDose =0 (r2<r1)
CompDose =0 (r2=r1)
CompDose =0

((r2-r1)<(r1-r0))

CompDose = round ((r2-r1)/4)
If rounded result = 0 then
CompDose = MinimumDose

((r2-r1) = (r1-r0))

42
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UML
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Java

interface PrintServer {
/l defines an abstract printer server
interface Printer, interface PrintDoc  // requires:
I/l provides: initialize, print, displayPrintQueue, cancelPrintJob, switchPrinter
void initialize ( Printer p) ;
void print ( Printer p, PrintDoc d ) ;
void displayPrintQueue ( Printer p ) ;
void cancelPrintJob (Printer p, PrintDoc d) ;
void switchPrinter (Printer p1, Printer p2, PrintDoc d) ;
} /IPrintServer

IEEE
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Formal Software Specification

formal specification

T |
.formal specification

.specification analysis and proof

.transformational development

.program verification
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Validation
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Larch
Lotos OBJ
CSP Z
Petri Nets V[éM
-1

55




Interface

objects

Sub - System A Sub - System B

)

<SPECIFICATION MAME=
@:na me> \
imports <LIST OF SPECIFICATION NAMES:=

aililosl g goudl 1igd informal Sigue L —duag
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( ) sort

axiom
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specification specification operation informal operation |
structuring J'I naming /] selection .li speufmth)
sta rt 2

.-' amnn syntax
defention ; defention }—

.specification structuring -1
.specification naming -2
-operation selection -3
. informal operation specification -4
-syntax definition -5
:axiom definition -6
-Constructor operations -1

Create, Update, . sort entities

.Add, Cons,...
.Inspection operations -2

.Eval, Get,...
.3
.List

57



Elem |— Elem — Elem |[— X

Length Head
( Length  Elem Head)

)

recursive (Cons Create

if L = Create then Create
else Cons (Tail (L), v).

Cons ([5,7],9) =[5, 7, 9]

Tail ([5, 7, 9]) = Tail (Cons ([5, 71, 9))
= Cons (Tail ([5, 7]), 9)
= Cons (Tail (Cons ([5], 7)), 9)
= Cons (Cons (Tail ([5]), 7), 9)

58

Tail



.Tail

= Cons (Cons (Tail (Cons ([1,5)),7),9)
= Cons (Cons ([Create], 7), 9)
=Cons ([7],9)

~—LIST { Elem ) ~

sort List
imports INTEGER

Defines a list where elements are added at the end and removed

from the front. The operations are Create, which brings an empty list

into existence, Cons, which creates a new list with an added member,
Length, whiche valuates the list size, Head, whiche valuates the front
element of the list, and Tail, which creates a list by removing the head
from its input list. Undefined represents an undefined value of type Elem.

Create — List

Cons (List , Elern) — List
Head (List) — Elem
Length (List) — Integer
Tail {List} — List

Head (Create) = Undefined exception {empty list)

Head (Cons (L, v})} = if L = Create then v else Head (L)

Length (Create) =0

Length (Cons (L, v}) = Leng th (L) + 1

Tail (Create ) = Creale

Tail (Cons (L, v]) = if L = Create then Create else Cons {Tail (L}, v)

A
Head
. 300
sector .sector
:Enter -1
Leave -2
:Move -3

59



Put

Create

In-space

60

-Lookup

.Create
Put
-In-space

-Occupied
300

Put Create

Occupied



-~

— SECTOR

sort Sector
import INTEGER, BOOLEAN

Enter - adds an aircraft to the seclor if safety conditions are satisfied
Leave - removes an aircraft from the sector

Move - moves an aircraft from one height to another if safe to do so
Lookup - Finds the height of an aircraft in the sector

Creale - creates an emply sector

Put - adds an aircrafl to a sector with no canstraint checks
In-space - checks Il an alrerafl is already in a sector
Occupied - checks if a specified height |s available

Enter {Sector , Call-sign, Height) — Sector
Leava {Sectar , Call-sign) — Sector

Mave (Sector , Call-sign, Height} — Seclor
Lookup (Sector , Call-sign} — Height
Creala — Seclor

Put (Sector , Call-sign, Height) — Sector
In-space (Sector | Call-sign} — Boolean
Crccupied (Sector , Height) — Boolean

Enter (S, CS, H) =
if In-gpace (S, CS ) then S exception (Aircrafl already in sector)
elsif Occupied (S, H) then 5 exception (Height conflict)
else Pul(s C5 H)

Leava {Create, C5) = Create exception (Aircrafl not In seclor)
Leave {Put (3, C31, H1), CS) =
if CS = C31 then S else Put (Leave S, C3), ©S1, H1)

Mave {5, T3, H) =
if S = Create then Create exception (No aircraft in sector)
elsif not In-space (3, CS) then S exception (Aircraft not in sector)
elsif Occupied (5, H) then S exception {Height conflict)
else Put (Leave (3, CS5), C5, H)

=MNO - EIGHT is a constant indicating that a valid height cannot be returned

Lookup (Create, CS) = NO - EIGHT exception (Aircraft not in sector)
Lookup (Put (S, CS1, H1), C5) =
if C5 = CS1 then H1 else Lookup (S, CS)

Occupied (Create, H) = false

Occupied (Put (S, C51, H1), H) =
if (H1 = H and H1 - H = 300) or (H > H1 and H - H1 = 300) then true
else Ccoupied (5, H)

In-space (Create, CS) = false

In-space (Put (3, C31, H1), C5 )=
if CS = C51 then true else In-space (S, CS)

Behavioral specification

model-based specification

61




Behavioral specification -2
Z
Z
(schemas )
Z
Z
laladl ol
e
—— Container
Contents: N
. a2l 2.dys
Capacity: N

contents < capacity } laladi Lyl

state variables

) predicates

(

62



switch? 4
) InsulinReservoir?  (switch / )
( ) Reading?  (
) alarm! z
) dose! ( ) display2! display1!
(
o ( ) status
( )r2 r1
invariants 4
4
25
display2!
Z

INSULIN_PUMP_STATE
/lInput device definition

switch?: (off, manual, auto)

ManualDeliveryButton?: N

Reading?: N

HardwareTest?: (OK, batterylow, pumpfail, sensorfail, deliveryfail)
InsulinReservoir?: (present, notpresent)

Needle?: (present, notpresent)

clock?: TIME

/[Output device definition
alarm! = (on, off)
display1!, string
display2!: string

clock!: TIME

dose!: N

63



/I State variables used for dose computation

status: (running, warning, error)

r0, r1, r2: N

capacity, insulin_available : N

max_daily_dose, max_single_dose, minimum_dose: N
safemin, safemax: N

CompDose, cumulative_dose: N

r2 = Reading?
dose! < insulin_available
insulin_available < capacity

/I The cumulative dose of insulin delivered is set to zero once every 24 hours
clock? = 000000 = cumulative_dose =0

/'If the cumulative dose exceeds the limit then operation is suspended

cumulative_dose > max_daily_dose A status = error A
display1! = “Daily dose exceeded”

/I Pump configuration parameters
capacity = 100 A safemin = 6 A safemax = 14
max_daily_dose = 25 A max_single_dose = 4 A minimum_dose = 1

display2! = nat_to_string (dose!)
clock! = clock?

10

RUN

(4)

RUN
AINSULIN_PUMP_STATE

switch? = auto

status = running v status = warning
insulin_available > max_single_dose
cumulative_dose < max_daily_dose

/I The dose of insulin is computed depending on the blood sugar level

(SUGAR_LOW v SUGAR_OK v SUGAR_HIGH)
/I 1. If the computed insulin dose is zero, don't deliver any insulin

CompDose =0 = dose! =0

Vv

/I 2. The maximum daily dose would be exceeded if the computed dose was delivered so the insulin dose is
set to the difference between the maximum allowed daily dose and the cumulative dose delivered so far
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CompDose + cumulative_dose > max_daily_dose —> alarm! = on A status’ = warning A dose! =
max_daily_dose — cumulative_dose
Y

/I 3. The normal situation. If maximum single dose is not exceeded then deliver the computed dose. If the
single dose computed is too high, restrict the dose delivered to the maximum single dose

CompDose + cumulative_dose < max_daily_dose =

( CompDose < max_single_dose = dose! = CompDose

%

CompDose > max_single_dose = dose ! = max_single_dose )
insulin_available’ = insulin_available — dose !
cumulative_dose’ = cumulative_dose + dose !

insulin_available < max_single_dose * 4 = status’ = warning A
display1! = “Insulin low”

r’=r2
r0'=r1
RUN
.INSULIN_PUMP_STATE
SUGAR_OK

r2 =z safemin A r2 < safemax

/I sugar level stable or falling

r2 <r1 = CompDose =0

\Y

/l sugar level increasing but rate of increase falling
r2>r1 A (r2-r1) < (r1-r0) = CompDose = 0

Y

I/l sugar level increasing and rate of increase increasing compute dose
/I 'a minimum dose must be delivered if rounded to zero
r2 >r1 A (r2-r1) > (r1-r0) A (round ((r2-r1)/4) = 0) =
CompDose = minimum_dose
Y
r2 >r1 A (r2-r1) = (r1-r0) A (round ((r2-r1)/4) > 0) =
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/| BANKSEC project (IST 6087)

//

/| BANKSEC-TOOLS/AUTH/RBAC/USER_ROLE

//

// Object: currentRole

// Author: N. Perw aiz

/| Creation date: 10th November 2002

//

/| © Lancaster University 2002

//

// Modification history

// Version Modifier Date Change Reason

// 1.0 J. Jones 1/12/2002 Add header Submitted to CM
// 1.1 N. Perw aiz 9/4/2003New field Change req. R07/02

Configuration, Version and Release
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V1, V1.1, V1.2, V2.1, ...

N

Vi V2

/N /N

V1.1 V1.2 V2.1 V2.2

IAC3D (language =Java, platform = XP, date = Jan 2003)
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