Unit II- Software Engineering concept.
SOFTWARE  COST  ESTIMATION:
· Most difficult task and also important last in an organization.
· Accurate cost estimation during the planning of s/w development.
· Large number of unknown factors at the time.
· Use a series of cost estimation:
1. Project fesibility review     Preliminary estimate 
1. Software required review  - improved estimate
1. Additional work activities.
1. Customer choose a cost effective solution.
1SOFTWARE COST FACTORS
· Effectiveness
· Develop/maintains effort
· Difficult to estimate
· Factors of software cost
· The software cost factors having the following features are,
1) Programmer ability
2) Product complexity
3) Product size
4) Available time
5) Required reliability
6) Level of technol
 Programmer ability :
· Labour maintainance
· Cost estimation  and available time
· Time sharing access
· The programmer ability having two major factors
1) General compitent and individual
2) Familiarity of the particular area
· Difference of worst and last programmer factors.
1) Programmer size      => 6:1
2) Execution time          => 8:1
3) Development time   => 9:1
4) Coding time               => 18:1
5) Debugging time        => 28:1.
Product complexity:
        It have three level of complexity are,
1) Application software program
2) Utility software program 
3) System level program.
Application software program PM = 2.4*(KDSI)**1.05
Utility software program PM = 3.0*(KDSI)**1.12
System program PM= 3.6*(KDSI)**1.12




Product size:
· Large product is more expenditure
· Project size -> no of source line
· Available time
· Product size refer product complexity.
Available time:
· Calendar time available.
· Compressed or expanded from the optimal time.
· Factors of project schedule.
Required level of reliability:
· Protability
· Performs  a required function
· Expressed in terms of accuray,consistency and completeness.
· The charaterstics of software product 
· Increased level of analysis, design implemenation,verification and validation effort.
· Established during the planning.
Level of technology:
· The level of technology utilies software project such factors are,
· Modern programming language 
· Machine enviroment 
· Programming practise 
· Software tools
Modern programming language:
· Data definition and data usage 
· Specify control follow
· Better  modularization 
· Expection handling
· Concurrent programming
Machine enviroment:
· It include set of hardware and software for developing and maintaining of software product.
· Productivity and quality.
Programming practise:
It include systematic analysis and design technics, apprpriate notation,coding, systematic testing.
Software tools:
Assembler,compiler,loader,and interpreter.
SOFTWARE COST ESTIMATION TECHNIQUES:

· Software cost estimate are based on fast performance to identify the cost factor.
· The cost and productivity data must be collected on correct project in order to estimate the future one.
· Cost estimate made either.
1) Top down estimation.
2) Bottom up estimation.	
Top Down estimation:
1. System level cost.
2. Computer resource.
3. Configuration management.
4. Personal requires to software development.
5. Quality Assuarance.
6. System testing.
7. Training.
8. Publication.
Bottom Up estimation:
· Bottom up cost estimation first to develop the each model.
· Each model to estimate & combine to overall cost estimation of the software product.
· Bottom up cost estimation is mainly used for individual system development.
· There are defined to four types of cost estimation is given below.
1) Expect judgement.
2) Delphi cost estimation.
3) Work break down structure.
4) Algorithm model (or) cocomo model.
EXPERT JUDGEMENT:
· Expert judgement is a bottom up approach.
· It release on the,
1) Experience.
2) Background.
3) Business sense one or more peoples in an organisation.
· Advantages of expert judgement is experience of the personal.
· The group of experts sometime common estimation.
· The major disadvantage of group estimation is the effect that interpersonal group dynamic on individual in the group.
DELPHI COST ESTIMATION:
· Developed at the [Rand corporation] in 1948.
· Software cost estimation in the following device.
1) A co_ordinator provides each estimate with the system definition document and form of regarding a cost estimation.
2) Estimator study the definition and complete there estimate they may ask question of the co_ordinator. But they don’t discuss their estimation.
3) The co_ordinator prepare & difficulties a summary of estimator responses and include any unusual relational notes.
4) Estimator completes another estimator using the result from the previous estimate.
5) The process is intergrated for as many rounds as required no group discussion is allowed during the entire process.







WORK BREAKDOWN STRUCTURE:
· Bottom up estimation.
· It is a hierarchical chart that account for the individual part of the system.
· This chart can indicate either product hierarchy identify the prodyct & the components are interconnected.
· This chart od process hierarchy identify the work activities & the relationship among the activities.




COCOMO MODEL (OR) ALGORITH MODEL:
· Bottom up cost estimation.
· The Constructive Cost Model is an algorithmatic model described by Boehm.
· It computes the estimated cost of a software system as the sum of the cost of the model & sub system.
· COCOMO effort multiplexer is given below
1) Product attributes.
2) Computer attributes.
3) Personal attributes.
4) project attributes.




















STAFFING LEVEL ESTIMATION:
· No. of personal require through out a software development project is not a constant.
· Typically planning & analysis are performed by a small group of people.
· Architectural design & detailed design by the large no.of people.
· Implementation & system testing require the large no.of people.
· Maintanance require numerious personal decrease short time.
· Enchancement or adoptation remain small.











Chapter-IV
SOFTWARE REQUIREMENT DEFINITION:
INTRODUCTION:
· Planning is recorded in the system definition, project plan, user manual.
· System definition, project plan, user manual are primarily concerned with the user and  external view of software product.
· The goals of software requirement definition are to specify the technical requirement of software product.
· The software requirement specification is based on system definition.
· Software design is concerned with specification how the product will provide the required features.
· The format and contents of a software requirement specification documents are discussed by software requirement specification.





SOFTWARE REQUIREMENT SPECIFICATION:
· Requirements document present on overview of product features and summaries the  processing requirement for development operation and maintance of product.
· The format of software requirement specification are presented as follows,
1) Product overview and summary
2) Development operating and maintance
3) External interfaces and data flow
4) Functional requirement
5) Performance requirement
6) Exception handling
7) Early subset and implementation  properties
8) Foresceaple modification and enchancement
9) Acceptance creteris
10) Design hints and guide lines 
11) Cross reference syntax
12) Glossary of terms.

· The information is an elaboration of software product characterticcontaine the system definition user manual.
· Software requirement specification supports,
1. Data flow diagram
2. Data dictionary.                              
Data flow diagram:
· It specified data sources and data sinks,transmission to be perform on the data, the data flow between source,sinks,transmission and stores.
· Shadow rectangle – Data source and data sinks.
· Open ended rectangle- Data store
· Ordinary rectangle- Transmission
· Arc-Data flow
· Names of item-Data dictionary.
Data dictionary:
· It includes the name of the data item and attributes.
· Data flow diagram used to derived from,itssubitems,and any nodes that may be appropriate.
· Each named data item appear in the data dictionary.



Data dictionary entry:
· NAME-create
· WHERE USERD-SDLP
· FURPOSE-create passes a user created design entity to slp processer for verification of syntax.
· DERIVED FROM-User Interface processor.
· SUBITEMS-Name users procedure 
· NOTES-Create contain one complete user create design entity.





















FORMAL SPECIFICATION TECHNIQUES
· It is specifying from functional characteristics is important activities to be accomplished during requirement analysis, formal noticification formal reasoning, provide verifications of the resulting software product.
· relational notification notation & state oriented notations are used to specify the functional characteristics.
· relational notations are based on the concepts of entities attributes
· entity or named element.
· attributes specified operations entity, relationship command entities and data flow.
· Relationship notation includes,
i. Implicit equation
ii. Recurrence relation
iii. Algeloric axioms
iv. Regular expression
· State oriented notations
i. Decision tables
ii. Event tables
iii. Transition
iv. Finite-state mechanism
v. Petri nets

IMPLICIT EQUATION:
· The implicit equations state the properties of a solutions without stating a solution method
M*M’=I+_E
M= matrix,
M’= inverse of matrix	
I = identity matrix, 
E= error matrix
· Design involves specifying a data structure an algorithm of computing the inverse and a packaging techniques for the inversions model.
· Implicit specification of square root
(0<=X<=Y) [ABS(SQRT(X)**2-X)<E]

RECUURANCE RELATION:
· RR consist of an initial part called the basis and one or more recursive part.
· Fibonacci number are formed as the sum of
FI(0)=0
FI(1)=1
FI=FI(N-1)+F1(N-2) for all n>1
ALGELORIC AXIOMS:
· The axioms specify fundamental properties of a system and provide a basis for deriving additional properties that are implied by the axioms
· This additional properties are called theorems.
Ex:
STACK:	SYNTAX
		OPERATION	        DOMAIN		RANGE
		NEW			U->			STACK
		PUSH			(stack,item)		STACK
		TOP			(stack)->		STACK
		POP			(stack)->		ITEM
		EMPTY		(stack)->	

BOOLEAN	AXIOMS
EMPTY(NEW)=true
EMPTY(PUSH)(stack, memory)=false
POP(NEW)=Error
TOP(NEW)=Error
POP(push(stack,item)=stack
TOP(push(stack,item)=item


REGULAR EXPRESSION:
· Regular expression can be used to specify the syntactic structure of symbol strings.
· The rules of regular expression
i. Atoms-basic symbols of alphabet
ii. Alternation-(R1/R2)
iii. composition-(R1/R2)
iv. Closure-(R1)*
v. Completeness-Nothing else

DECISION TABLES:
· Decision table provides a mechanism for regarding complex decision logic.
· Decision table is segmented into four quadrants
i. condition stub
ii. condition entry
iii. action stub
iv. action entry




EVENT TABLES:
· It specify actions to be taken when events occurs under different set of conditions.
· A two dimentional event table relates actions to two variables
f(M,E)=A
M denotes current set of operation settings
E is the event of interest
A is the action to be taken







TRANSITION TABLE:
· Transition table are used to specify changes in the state of system as a function of driving forcese
· Given the current state and current conditions the next state results, if, when in state si condition sj results in a transition to state sk
(S1,Cj)=SK








FINITE STATE MECHANISM:
· Data flow diagram, regular expression, transition table can be compained the to provide a powerful finite state mechanism
· For functional specification of software system.











PETRI NETS:
· Petri nets is represented as a bipartite directed graph
· Two types of notes is called place & transition.
· marking of places and a firing rules as two aspects
· A transition is enable to if error input place as atleast one token
A enable transmission an fire when a transition losses are token each output place of transition gain one token.
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