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Introduction

Why requirements engineering is so important?

Software Projects statistics

(Standish Group, over 8000 projects):
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Introduction

How to improve software development
results?

Organize strict, consistent, iterative
Requirements Engineering process

Capture
requirements

Analyse, Management

Refine, Specify,
Verify
e .

Document &
Process
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el Easy Requirements Environment

e System Definitions [ Definitions of the System |
Class Instances

A n f ERE Purpose of the svstem

Conventions
States description

AProcessing
« Specifications [ Formal Specification of the system ]

Class Instances
LCR.(1). Base notions
AArchitecture LCR(2). Initial State
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o Properties [ Properties of the give specifications ]
Class Instances
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Concepts of ERE

Class: Specifications
Attributes:

Attribute Name Type

Last Update Date

Author String

Formal Specification ForThel. Text
Specification String

def

Class = { (Name;, Type;) |1 € [ and Name; # Name;, K110 1 #};

LCP(1). Water pump

Attribute Name Value

{Dwner PPP

Last Update 2006-10-24

Author Petro Protsyk

Formal Specification view

!Speciﬁcaﬁnn The water pump must operate only when lock chamber
iz locked. e.g. both doors are closed.

def
Instance cp: = { (Name;, Value;) |1 € I ~ (Name,, TypeOf{Value))) € Class » Name, #
Name;, axiio 1 7] }, Ae TypeOfiValue) — i sHauenHa Value,




Contents:
Data Types
Alntroduction .
Simple
ABoolean
APurpose of ERE
ADateTime
AConcepts of ERE Alntegers / Reals
AString
AProcessing Complex
Almage
AArchitecture AFile / Object (Document)
AReference
AFurther work Processible
AText
ERE AFormal Specification (ForTheL, TLC)
AGrammars and templates



Contents:
Alntroduction

APurpose of ERE

AConcepts of ERE

AProcessing
AArchitecture

AFurther work

ERE

Data Types

i Main Page - Microsoft Internet Explorer -10] x|
File Edit ‘iew Favorites Tools Help | aﬂ'
€ LR A D B Iﬂ ﬂ o /- ) Search :\r Favarites {‘F‘% =T ?
Address [€] 0 \Documents and SettingssupervizoryDeskiopiMain Fage.htm j EJco |Links

EXTEHDS Haturals, Segquences
VARTABLE g
COHSTANT gLen

TypeInvariant == g \in Seg{ (0..5) )
Init == g = << >>=
Put {(a) == f% a \in (0..5)
/A q' = Append{q, a)

Get == IF g = << »>> THEN UNCHANWGED{y} ELSE g = Taili{q}
Hext == % \E a \in (0..5) : Put{a)

\/ Get
gConstraint == Len{qg) ‘\leq gLen
Spec == Init f\ [] [Hext] g

THEOREM Spec => [] TypeInvariant

TLA Model Checker:

Fifo

TLC Wersion 2.0 of Jun 10, 2003

Iodel-checking

Ilodel checking completed. o error has heen found.

1556 states generated, 259 distinct states found, 0 states left on queue.
The depth of the complete state graph search iz 4.

P | | | e | F— | p—
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A Analyze Requirements - Microsoft Internet Explorer -[0O] x|
File Edit Wiew Favorites Toolks Help | "
Qe - @ - [A @) ()] Psewren Jorwomes @] - L - A B

Address I@] http: exdrim:8080/ere/IspCore fanalyzeSAD. jsp j Go | Lirks

General System Description

1. The security protocol description

2. Verification Task

Specifications

1. Notation e

[an agent/agents] [z send v to z] [a key]

[the encrypt of m with k] [the decrypt of m with k]
[the public key of ]

[the mezzagea of X and ¥] [the messageb of X and ¥]
[the meszagec of XH]

[the nonce of =] [x know/knows vy]

{MN, A @ messagea of N and A]

—{N,M} @ messageb of N and M][ (N} @ the messagec of N]
nonce (X1 @ the nonce of ]

Pub (¥) @ the public key of X]

¥-(E) @ encrypt of ¥ with E]

2. Protocol Specification

Axiom First.For any agent A, B
A zend {nonce (A), A}-({Puk(B)) to E.
Axiom Second.For any agent B, A

if A =zend {nonce (i), A}-(PubiB)) to E

then B szend (-{nonce(A),nonce(B)})-(Fub(A)) to A
Axiom Third. For any agent A, B
if B send {(-{ncncei{A),ncnce(B)}i-(Pub(A)) to A

then A send {nonce (B) }-({Puk(B)) to E.
Axiom Adversary. For any agents A,E,C
if © kneows nonce (&) then

C zend {nonce (A),A}-(Pubi(B)) to E.

3. ATTIA1256

4. ATIAI311 = |
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