
 

1 
 

 

 

University of mustansiriyah /College of Education 

  Computer Science Department 

Software Engineering 3
rd

 Class 

Lecturers  maha ali hussain & muntaha abbod 

 

 

Chapter 2: Software Development Life cycle ( (دوسة حٍاة اعذاد انًُظىيت  

 

Topics: 

2.1 Software Lifecycle  

2.2 Software Development  

2.3 Software Process Models 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

2 
 

2.3 Software Development Models 

1-Waterfall Model 

The Waterfall Model was first Process Model to be introduced. I't is also referred to as a linear 

sequential life cycle model. It is very simple to understand and use. In a waterfall model, each phase 

must be completed fully before the next phase can begin. This type of model is basically used for the 

project which is small and there are no uncertain requirements. At the end of each phase, a review 

takes place to determine if the project is on the right path and whether or not to continue or discard 

the project. In this model the testing starts only after the development is complete. In waterfall model 

phases do not overlap. 

Diagram of Waterfall-model: 

 
Generid Overview of "Waterfall Model'" 
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Advantages of waterfall model: 
٠ This model is simple and easy to understand and use. 

٠ It is easy to manage due to' the rigidity of the model - each phase has 

specific deliverables and a review process.  

٠ In this model 'phases are processed and completed one at a time. Phases do 

not overlap. 

. Waterfall model works well for smaller projects where requirements are very 

well understood. 

Disadvantages of waterfall model: 

٠ Once an application is in the testing stage, it is very difficult to go back and 

change something that was not well-thought out in the concept stage., 

. No working software is produced until late during the life cycle. 

٠ High amounts of risk and uncertainty. 

٠ Not a good model for complex and object-oriented projects. 

٠ Poor model for long and ongoing projects. 

٠ Not suitable for the projects where requirements are at a moderate to high 

risk of changing. 

When to use the waterfall model: 

٠ This model is used only when the requirements are very well known, clear 

and fixed. 

٠ Product definition is stable. 

٠ Technology is understood. 

٠ There are no ambiguous requirements 

٠ Ample -resources with required expertise are available freely 

٠ The project is short. 

Very less customer enter action is involved during the development of the 

product. Once the product is ready then only it can be demoted to the end users. 

Once the product is developed and if any failure occurs then the cost of fixing 

such issues are very high, because we need to update٠everywhere from 

document till the logic. 
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 Waterfall modelاُ٘ٔٞٗعاُرذكو٢

ض ذْ اعرخذآٚ تذا٣ح ٖٛ رٕٓٞٝٛٞ اٍٝ ) waterfall modelكو٢ اٝ اُرذلاٍ اُشٗٔٞرضا٣ٍغ٠ٔ 

 ُرراتغ أُشاؼَ ًٝإ ؽٞم  ٗظشاSequential modelض اُرغِغ٢ِ رٕٓٞا٣لا ٣ؼشف تاٍ (اُغثؼ٤٘٤اخ

خ ٓٞاظٜرٜا ػ٘ذ اػذاد ّػَ ك٢ ؼَ اٌُص٤ش ٖٓ أُشاًَ اُر٢ خفاُ٘عاجك٢ ٜٗا٣ح اُغر٤٘٤اخ ُٝٚ اٍ

 ؼ٤س ًاٗد أُ٘ظٞٓاخ software crisis اصٓح اُثشٓع٤اخ ُحأُ٘ظٞٓاخ ٝعاْٛ ا٠ُ ؼذ ٓا ك٢ ؼَ ٓشي

٣رْ اػذادٛا تذٕٝ ذٞش٤ن ٝذغرخذّ ادٝاخ تذا٤ٗح ك٢ اُرؽ٤َِ ٝاُرظ٤ْٔ 

 الاداج اُٞؼ٤ذج أُغرخذٓح ٝتزُي ًاٗد اُعٞدج ٓرذ٤ٗح ٝالاخطاء flowchartًٝإ أُخطؾ الاٗغ٤ات٢ 

 .ًص٤شج ٝاُضتٕٞ ك٢ اؿِة الاؼ٤إ ؿ٤ش ساع ػٖ أُ٘ظٞٓح اُٜ٘ائ٤ح 

 

 When to use the waterfall model( ٗٔٞرض اُشلاٍاعرخذآّر٠ ٣عة)

  :٣شرشؽ ػ٘ذ اعرخذاّ ٛزا اُ٘ٔٞٗط
. ػ٘ذٓا ذٌٕٞ أُرطِثاخ ٓؼشٝكح ظ٤ذا، ٝٝاػؽح ٝشاترح ًٝآِح -
. ذؼش٣ق أُ٘رط ٓغروش -
. اُرٌُ٘ٞٞظ٤ا ٓلٜٞٓح -
لا ذٞظذ ٓرطِثاخ ؿآؼح  -
ٓرٞكشج ٝ ر١ٝ اُخثشج أُطِٞتح ٓرٞكشج  (س ٝؿ٤شٛادأُظا)ذرٞكش ٓٞاسد  -

. ششٝع هظ٤ش٣ّعة إ ٣ٌٕٞ اٍ -

 فً  اُغاتن اػذاد أُ٘ظٞٓاخ ٝٛٞ ٓورثظ ٖٓ اُطش٣وح اُٜ٘ذع٤ح ك٢ ًص٤شا رضٝهذ ذْ اعرخذاّ ٛزا اُ٘ٔٞ

 عأُشاؼَ ٝاع٘خذاّ ٜٓ٘ٞ ّ أُششٝػ٤ِٔح  ٝاُث٘اء ٖٓ ؼ٤د انتصٍُع والاَتاج 

  :فقً فهًانتذ. جريىٌالذخض ايا انًشاحم انتى 

  Planning phaseٓشؼِح اُرخط٤ؾ  -1

  Analysis phaseٓشؼِح اُرؽ٤َِ  -2

   Design phaseٓشؼِح اُرظ٤ْٔ  -3

 ٣Implantation phaseز فٓٞؼِح اُرٖ -4

' Testing phaseٓشؼِح الاخرثاس  -5

 Maintenance phaseٓشؼِح اُظ٤اٗح  -6

 

 
Advantages of waterfall model: (المزايا) 

 ٍٛزا اُ٘ٔٞٗط ٛٞ تغ٤ؾ ٝعَٜ اُلْٜ ٝالاعرؼٔا . 
 ُٞٔ٘لإ ًَ ٓشؼِح ُٜا ٓخشظاخ ٓؽذدج ٝػ٤ِٔح — ض ركٖٔ اُغَٜ ئلاداسج ٗظشا ُظلاتح ٛزا ا

 (ػ٤ِٔح ٓشاظؼح)ذ٘و٤ػ 
  ا١ إ أُشاؼَ لا٣ؽذز . ٝهد ٝاؼذفً ٓؼاُعرٜا ٝالاٗرٜاء ٜٓ٘ا ٌتى ُٔشاؼَ اك٢ ٛزا اُ٘ٔٞرغ

 (.overlap)٣ح ذذاخَ َٓك٤ٜا ع
  ٗٔٞٗط اُشلاٍ ٣ؼَٔ تشٌَ ظ٤ذ ُِٔشاس٣غ اُظـ٤شج ػ٘ذٓا ٣ٌٕٞ ٛ٘اى كْٜ ظ٤ذ ٝده٤ن ُِٔرطِثاخ

 

Disadvantages of waterfall model;  عيوب نموذج التدفقي) ) 

  ٌٖتٔعشد اُرطث٤ن ك٢ ٓشؼِح الاخرثاس، كاٗٚ ٖٓ اُظؼة ظذا اُشظٞع ٝذـ٤٤ش ش٢ء ٓا ُْ ٣
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 .(ٓشؼِح اُرؽ٤َِ ٝظٔغ أُرطِثاخ)ٓذسٝعح ظ٤ذا ك٢ ٓشؼِح اُلْٜ 
 لا٣رْ ئٗراض أ١ ٗغخح ٖٓ أُ٘ظٞٓح الا ك٢ ٓشؼِح ٓراخشج ٖٓ دٝسج ؼ٤اج اػذاد أُ٘ظٞٓح 
  ٖ(اُشي)ك٢ ٛزا اُ٘ٔٞرض ٣ٞظذ اٌُص٤ش ٖٓ أُخاؽش ٝػذّ ا٤ُو٤. 
 ٕ ع أُٜ٘ع٤ح اُش٤٘٤ح ١ٝٓشاس' ٝرظا ظ٤ذا ُِٔشاس٣غ أُؼوذ٤ُّٙظ(object-

orientedprojects.) 
 ٗٔٞرض ػؼ٤ق ؿ٤ش ٓ٘اعة ُِٔشاس٣غ اُط٣ِٞح ٝأُغرٔشج. 
  ئ٠ُ ػا٤ُح ٝ أُخاؽش  (ٓرٞعطح- ٓؽذٝدج أُذٟ)لا ذظِػ ُِٔشاس٣غ ؼ٤س أُرطِثاخ ٓؼرذُح

 .ٓرـ٤شج
 

 تذا٣ح يُز  ًٝٔا اششٗا عاتوا ٓرذاٍٝ ك٢ اؿِة أُشاس٣غ Waterfall Modelإ ٛزا اُ٘ٔٞرض  
 تؼذ ظٜٞس اُشثٌاخ  أُ٘ظٞٓاخ خظٞطاعلا ٣ٞاًة ذؼوذ ٝذ٘ٞاُغثؼ٤٘٤اخ آا الإ كاطثػ ٛزا اُ٘ٔٞٗػ 

 ٝالاٗرشٗد ٝاُٞعاٗطأُرؼذدج ٝٗظْ هٞاػذ اُث٤اٗاخ

ُٜزا ذْ ذؼذ٣َ . ُي ُْ ٣ؽَ ٓشٌِح أُرطِثاخ اُر٠ ك٢ اؿِة الاؼ٤إ لا ذٌٕٞ ده٤وح ٝلا ًآِح رٝالاْٛ ٖٓ 
. ٤٣ش ك٢ أُرطِثاخ ؽٛزا اُ٘ٔٞرض تؽ٤س ٣ٌٖٔ اُشظٞع ا٠ُ أُشاؼَ اُغاتوح ك٢ ؼاُح ذؼذ٣َ اٝ ؼذٝز خ

ُٜزا اطثؽد اُؽاظح لاعرخذاّ ٗٔارض اًصش . أُطِٞب ؿشعٝٛزا اُ٘ٔٞرض أُؼذٍ ٛٞ ا٣ؼا ُْ ٣ؽون اٍ
عاس ع أُخرظٕٞ تٜ٘غح اُثشٓع٤اخ ا٠ُ اُثؽس ػٖ ؼَ تذ٣َ ٝرُي تاػذاد ٝذطٞسا ػشٝسج ؼر٤ٔح ،

 . ٗٔارض اخشٟ اًصش ذطٞسا ٝذشاػ٢ ٓشٌِح ػذّ اًرٔاٍ ٝدهح أُرطِثاخ 
 

2- Prototype model: 

The basic idea here is that instead of freezing the requirements before a design 

or coding can proceed, a throwaway prototype is built to understand the 

requirements. This prototype is developed based on the, currently known 

requirements. By using this prototype, the client can get an “actual feel” of the 

system, since the interactions with prototype can enable the client to better 

understand the requirements of, the desired system. Prototyping is an attractive 

idea for complicated and large systems for which there is no manual process or 

existing system to help determining the requirements. The prototype is usually 

not complete systems and many of the details are not built in the prototype. The 

goal is to provide a system with overall functionality. 

Diagram of Prototype model:  

 

 
Prototyping Model 
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Advantages of Prototype model:  

 Users are actively' involved in the development. 

 Since in this methodology a working model of the system is provided, 

the users get a better understanding of the system being developed. 

 Errors can be detected much earlier. 

 Quicker user' feedback is available leading to better solutions. 

 Missing functionality can be identified easily. 

 "Confusing or difficult functions can be identified Requirements 

validation. Quick implementation of, incomplete, but functional,-

application. 

 
Disadvantages of Prototype model: 

 Leads to implementing and then repairing way of building systems. 

 Practically, this methodology may increase the complexity of the system 

as scope of the system may expand beyond original plans. 

 Incomplete application may cause application not to be used as the full 

system was designed Incomplete or inadequate problem analysis. 

 

When to use Prototype model: 

 Prototype model should be used when the desired system needs to have a 

lot of interaction with the end users. 

 Typically, online systems, web interfaces have a very high amount of 

interaction with end users, are best suited for Prototype model. It might 

take a while for a system to be built that allows ease of use and needs 

minimal training for the end user. 

 Prototyping ensures that the end users constantly work with the system 

and provide a feedback which is incorporated in the prototype to result in 

a useable system. They are excellent for designing good human computer 

interface systems. 

 PrototypingModelج انعشض انتجشٌبً رًَى

ض راُ٘ٔٞ (ػذّ ٗعاغ) هظٞس  ًٔؽاُٝح ُؽَ Prototyping Modelسع اُرعش٣ث٢ عض اٍرظاء ٗٔٞ

 ٣ٝوّٞ ٓؼذ أُ٘ظٞٓح تاػذادٙ شْ تؼذ رُي ٣ؼٞع ٠ُٔرطِثاخ اُخاطح تاُضتٕٞ ااُرذكو٢ ك٢ ؼَ ٓشٌِح

٣ٔصَ اٝ  (ّدعرخّٝاٍ) ػ٠ِ اُضتٕٞ sampleًؼ٤٘ح  (pilot systemغ ذعش٣ث٢ رٗٔٞ)ٓ٘ظٞٓح ذعش٣ث٤ح 

. ٝٓذج هظ٤شج ك٢ الاػذاد (جئ٢ا١ طٞسج ٓثذ)س ؽؽِٞتح ٌُٖٝ تظٞسج اص٣ّشاتٚ أُ٘ظٞٓح اُٜ٘ا٤ٗح اٍ

ادج آا ُرٞػ٤ػ أُرطِثاخ اٝ ًثذا٣ح لاطذاس ػذج ٗغخ ٓررا٤ُح ُِٞطٍٞ ُِٔ٘ظٞٓح عٝذغرخذّ ٛزٙ اُؼ٤٘ح 

 ٣رْ ػشع ٝظاٗق ٓؽذدج ٖٓ أُ٘ظٞٓح ػ٠ِ رضٝك٢ ٛزا اُ٘ٔٞ. اُٜ٘ائ٤ح اُر٢ عرغِْ ُِضتٕٞ ك٤ٔا تؼذ 

ع ٖٓ اُعٞدج ، ٝاُلٌشج ٛ٘ا ٢ٛ ظؼَ ٗخقٟٝ ّعداُضتٕٞ ك٢ اهشب ٝهد ٌٖٓٔ ٝإ ًإ رُي، ك٢ ّ

اُضتٕٞ ٣شٟ ػ٤٘ح ٖٓ أُ٘ظٞٓاخ اُٜ٘ائ٤ح ك٢ ٓشؼِح ٓثٌشج 
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  :When to use Prototype modelٓرى٘غرؽذٓاُؼشػاُرعش٣ث٢
 ; ُلاعثاب الاذ٤ح Prototypeٗغرخذّ اُؼشع اُرعش٣ث٢ 

ض ٣غرخذّ ػ٘ذٓا ٣ؽراض اُ٘ظاّ أُشؿٞب اٌُص٤ش ٖٓ اُرلاػَ ٓغ أُغرخذ٤ٖٓ اُٜ٘ائ٤٤ٖ رٛزا اُ٘ٔٞ - 1

ذؽر١ٞ ػ٠ِ ذلاػَ ػا٢ُء ٓغ  (online systems, web interfaces)ج الاٗرشٗد ّػادج، اٗع- 2

.   ض ٓ٘اعة ُٜا رأُغرخذ٤ٖٓ اُٜ٘ا٤٤ٖٗ، كٜزا اُ٘ٔٞ

  ٣٠ػ أُرطِثاخ مُرٞػ٤ػ ٝذؽذ٣ذ ٝذٖ_ 3

اه٘اع اُضتٕٞ تاُعذٟٝ اُل٤٘ح ػ٘ذٓا ذٌٕٞ أُخاؽشج اُل٤٘ح ػا٤ُح - 4

 ٠ٓؽاُٝح كْٜ أُغاُح أُشاد ؼِٜا هثَ اُششٝع ك٢ سطذ أُٞاسد ٝأُغرِضٓاخ _ 5

 .(أُ٘ظٞٓح اُٜ٘ائ٤ح)تالاطذاس ع٠ٔ ٗغخح تذائ٤ح ُِرٞطَ ا٠ُ اُ٘غخح اُٜ٘ائ٤ح اٝ ٓا ١_ 6
 

ٝا٤ُٔضج ٛ٘ا إ اُضتٕٞ ٣ؼط٠ كشطح ُرـ٤٤ش ٓرطِثاذٚ ك٢ ٓشؼِح ٓثٌشج ٖٓ أُششٝع ؼ٤س ذؼرثش ذٌِلح 

ك٢ اُ٘ٔٞٗط اُرذكو٢ يشكهت ٝذغرخذّ ؽش٣وح اُؼشع أُثذئ٢ ًؽَ لأْٛ . ٤٣ش ه٤ِِحٗغث٤اُرؾا

(Waterfallmodel)  ذطِثاخ ُْػذّ اًرٔاٍ ايشكهت٢ٛٝ. 

 

 

 
Disadvantages of Prototype model: 

 : انتجشٌبى سضعٍىب انع

. ّ ئطلاغ ؽش٣ن أٗظٔح اُث٘اءز٣ز ٖٝٓ ف٣إد١ ئ٠ُ ذٖ- 1

ػ٤ِٔا،ٛزا أُٜ٘ع٤ح هذ ٣ض٣ذ ٖٓ ذؼو٤ذ اُ٘ظاّ ٝٗطام اُ٘ظاّ هذ ٣رٞعغ خاسض اُخطؾ الاط٤ِح  _ 2

 اعاط ذؽ٤َِ ؿ٤ش ًاك٢ ٣٠ُش ٌٓرَٔ هذ ٣رغثة ترطث٤واخ لا ذغرخذاّ ٓصلا ذظ٤ْٔ ٗظاّ ًآَ عؽؽِة - 3

. ٝؿ٤ش ًآَ ُِٔشٌِح

ٝهذ  (ٗظاّ ذعش٣ث٢)اؼ٤اٗا ٣ٌٕٞ ٖٓ اُظؼة اه٘اع اُضتٕٞ تإٔ أُ٘رٞض أُثذ٠ٗ ٛٞ ُِؼشع كوؾ - 4

٣طِة الاعشاع ك٢ اعرلاّ أُ٘رٞغ ٝٗر٤عح ُِ٘ي ٣غرِْ ٓ٘ظٞٓح ؿ٤ش ٌٓرِٔح اُعٞدج ُرثذا ٓشؼِح اُظ٤اٗح 
. ٓثٌشا

 لاػذاد ٓ٘ظٞٓح ذعش٣ث٤ح عش٣ؼح هذ ٣غرخذّ أُثشٓط خٞاسص٤ٓاخ ه٤ِِح اٌُلاءج ٣ٝغرخذّ ادٝاخ تغ٤طح -5
ك٢ اُرؽ٤َِ ٝاُرظ٤ْٔ ٝاُثشٓعح ٝٛزٙ الادٝاخ ػادج ٓا ذظثػ ٢ٛ الادٝاخ الاعاع٤ح ك٢ اػذاد أُ٘رٞض 

. اُٜ٘ائ٢ ٓٔا هذ ٣إد١ ا٠ُ اػذاد ٓ٘رٞض ه٤َِ اُعٞدج

 .(ذلاؤٍ إ أُ٘ظٞٓح ذْ الاٗرٜاء ٖٓ اػذادٛا)ذخِن اؼغاعا خادػا ٖٓ اُرلاؤٍ -_6

 .هِح اعرخذاّ اُرٞش٤ن- 7
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3- Incremental model 

In incremental model the whole requirement is divided into various builds. 

Multiple development cycles take place here, making the life cycle a “multi-

waterfall” cycle. Cycles are divided up into smaller, more easily managed 

modules. Each module passes through the requirements, design, 

implementation and testing phases. A working version of software is produced 

during the first module, so you have working software early on during the 

software life cycle. Each subsequent release of the module adds function to the 

previous release. The process continues till the complete system is achieved:' 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Diagram of Incremental model: 
 

Advantages of Incremental model: 

 Generates working software quickly and early during the software life 

cycle. 

 This model is more flexible — less costly to change scope and 

requirements. 

 It is easier to test and debug during a smaller iteration. 

 In this model customer can respond to each built. 

 Lowers initial delivery cost. 

 Easier_ to manage risk because risky pieces are identified and handled 

during it‟diteration. 
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Disadvantages of Incremental model: 

 Needs good planning and design. 

 Needs a clear and complete definition of the whole system before it can 

be broken down and built incrementally. 

 Total cost is higher than waterfall. 

 

When to use the incremental model: 

 This model can be used when the requirements of the complete system 

are clearlydefined and understood. 

 Major requirements must be defined; however, some details can evolve 

with time . 

 There is a need to get a product to the market early. 

 A new technology is being used. 

 Resources with needed skill set are not available. 

 There are some high risk features and goals. 

 خصائص انًُىرج انتزاٌذي 

 ٣رٌٕٞ أُ٘رٞض ػادج ٖٓ ػذج اظضاء اٝ ت٘اء. 

  ٣رْ ذظ٤ٔٔٚ ًٝراترٚ ٝاخرثاسٙ شْ ذغ٤ِٔٚ ُِضتٕٞ (ت٘اء)ًَ ظضء. 

  ٣رٌٕٞ اُث٘اء ٖٓ هطغ تشٓع٤ح ذرلاػَ ُرؼط٢ ٝظ٤لح ٓؼ٤٘ح. 

  ظضءا تؼذ الاخش  (ػ٠ِ دكؼاخ )٣ؼط٢ أُ٘رٞض ُِضتٕٞ ذذس٣ع٤ا. 

  تخلاف ٗٔٞرض اُؼشع أُثذئ٢ ٣ؼرثش ًَ ظضء ك٢ ٛزا اُ٘ٔٞرض ٓ٘رٞظا( اطذاسrelease)  هاتلا

 .ُِؼَٔ ك٢ ٓٞهغ اُضتٕٞ

 

Disadvantages of Incremental model: ض اُرضا٣ذ١راُ٘ٔٞػ٤ٞب  

 ْالاؼر٤اض ا٠ُ اُرخط٤ؾ اُع٤ذ ٝاُرظ٤ٔ. 

 ٕ٣رْ اُروغ٤ْ ٝاُث٘اء تشٌَ ٓرضا٣ذ'٣ؽراض ا٠ُ ذؼش٣ق ٝاػػ ًٝآَ ُِ٘ظاّ ًِٚ هثَ أ. 

  ٗٔٞرض اُشلاٍ  الإظٔا٤ُح أػ٠ِ ّ اُرٌِلح ٕ 

 

When to use the Incremental    model:يتى ٌستخذو ًَىَج انتقذٌى انتزاٌذ ي 

غ ػ٘ذٓا ٓرطِثاخ ٗظاّ ًآَ ذٌٕٞ ٝاػؽح اُرؼش٣ق ٝٓلٜٞٓٚ ر٣ٌٖٔ اعرخذاّ ٛزا اُ٘ٔٞ -

٣عة ذؽذ٣ذ أُرطِثاخ اُشئ٤غ٤ح؛ ٝٓغ رُي، ٣ٌٖٔ ُثؼغ اُرلاط٤َ ذرطٞس ٓغ ٓشٝس اُٞهد  -

. ك٢ ٝهد ٓثٌش (اٗضاُٚ ا٠ُ اُغٞم)ٝٛ٘اى ؼاظح ُِؽظٍٞ ػ٠ِ أُ٘رط ئ٠ُ اُغٞم  -
ذٌُ٘ٞٞظ٤ا ظذ٣ذج تذاخ ذغرخذّ  -
أُٞاسد ٓغ ٓعٔٞػح أُٜاساخ اُلاصٓح ؿ٤ش ٓرٞكشج  -

. ٛ٘اى تؼغ ا٤ُٔضاخ ػا٤ُح أُخاؽش ٝالأٛذاف -
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4- Spiral model: 

The spiral model is similar to the incremental model, with more emphasis 

placed on risk analysis. The spiral model has four phases:Planning, Risk 

Analysis, Engineering and Evaluation  A software project repeatedly passes؛ 

through these phases in iterations (called Spirals in this model). The baseline 

spiral, starting in the planning phase, requirements is gathered and risk is 

assessed. Each subsequent spiral builds on the baseline spiral. 

Planning Phase: Requirements are gathered during the planning phase. 

Requirements like ‘BRS’ that is „Business Requirement Specifications' and 

‘SRS’ that, is „System Requirement specifications‟. 

Risk Analysis:In the rjsk analysis phase, a process is undertaken to identify risk 

and alternate solutions. A prototype is produced at the end of the risk analysis 

phase. If any risk is found during The risk analysis then alternate solutions are 

suggested and implemented. 

Engineering Phase: Inthis phase software isdeveloped, along with testing 

attlie end of the phase. Hence in this phase tire development and testingis 

done. 

Evaluation phase:This phase allows tire customer to evaluate tire output of the 

project to date before the project continues to tire next spiral. 
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Diagram of Spiral model: 
 
 

 

 

 

 

 

 

 

 

 

 

Advantages of Spiral model: 

- High amount of risk analysis hence, avoidance of Risk is enhanced. 
• Good for large and mission -critical projects. 
• Strong approval and documentation control. 
• Additional Functionality can be added at a later date. 
• Software is produced early in the software life cycle. 

Disadvantages of Spiral model: 
- Can be a costly model to use. 
• Risk analysis requires highly specific expertise. 
• Project's success is highly dependent on the risk analysis phase. 

When to use Spirul model: 
• When costs and risk evaluation is important 
- For medium to high -risk projects 
• Long-term project commitment unwise because of potential changes to economic 

priorities 
• Users are unsure of their needs 
• Re9uirements are complex 
• New product line 
• Significant changes are expected (research and exploration) 

 Doesn't work well for smaller projects. 
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4- Spiral Model (انًُىرج انحهزوًَ او انهىنبً)  

 

 
. شثٜاُ٘ٔٞرظاُؽِض٤ٗٝاُ٘ٔٞرظاُرذس٣ع٢،ٓؼاُرش٤ًضتشٌلأًثشػِىرؽ٤ِلأُخاؽش١

: ٣رٌٞٗاُ٘ٔٞرظاُؽِض٤ٗٝٔ٘أستؼٔشاؼَ

 اُرخط٤طٞذؽ٤ِلأُخاؽشٝاُٜ٘ذعحٝاُرو٤٤ْ؛ٝٓششٝػاُثشٓع٤اذ٤ٔشٓشاساػثشٛزٛأُشاؼِل٤اُرٌشاساخ

. ٣رٔرع٤ٔؼأُرطِثاذالأعاع٤ح،تذءآ٘ٔشؼِحاُرخط٤ؾ،٣ٝرٔرو٤٤ٔأُخاؽش(. ذغٔىاُِٞاُثل٤ٜزااُ٘ٔٞرض)

 .ًِذٝآحلاؼوح٣ث٤٘ؼِىذٝآحخطالأعاط

 

  :ٌتكىٌ انًُىرج انهىنبً يٍ اسبع يشاحم وهً

 

 ٓٞاطلاخ  "اُر٢ٜ٤" BRS "ٓرطِثاذٔصَ. ٣رٔعٔؼأُرطِثاذخلأُشؼِحاُرخط٤ؾ: ٓشؼِحاُرخط٤ؾ .1

 ".ٓٞاطلاذٔرطِثاذاُ٘ظاّ "،ٛٞ" SRS "ٝ" ٓرطِثاذالأػٔاٍ

. ك٤ٔشؼِحذؽ٤ِلأُخاؽش،٣رٔاظشاءػ٤ِٔحُرؽذ٣ذأُخاؽشٝاُؽِٞلاُثذ٣ِح: ذؽ٤ِلأُخاؽش .2

. ٣ٝرٔاٗراظ٘ٔٞرظأ٤ُٝل٤ٜ٘ا٣حٓشؼِحذؽ٤ِلأُخاؽش

 .ئراذٔاُؼصٞسػِىأ٣خطشخلاُرؽ٤ِلأُخاؽشش٤ٔرٔاهرشاؼاُؽِٞلاُثذ٣ِحٝذ٘ل٤زٛا

. ك٤ٜزٛأُشؼِحذٔرط٣ٞشاُثشٓع٤اخ،ظ٘ثائُىع٘ثٔؼاخرثاسك٤ٜ٘ا٣حذ٤ِ٤أُشؼِح:  ٓشؼِح اُٜ٘ذعح .3

 .ٝتاُرا٤٤ُرٔل٤ٜزٛأُشؼِحذط٣ٞشالإؽاساذٞالاخرثاس

: ٓشؼِحاُرو٤٤ْ .4

ذغٔؽٜزٛأُشؼِحُؼ٤ٔلالاؽاساذثرو٤٤ٔاٗراظالاؽاساذِِٔششٝػؽرىراس٣خٜؽرى٤غرٔشأُششٝػل٤الاؽاس

 .اذذٝآحأُوثَ
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5- Fourth generation techniques (4GT) 

The term "fourth generation .techniques" (4GT) encompasses a broad array of software 

tools that have one thing in common. Each enables the software engineer to specify some 

characteristic of software at a high level, the tool then automatically generates source 

_ 

code based on the developer's specification. 

The 4GT paradigm for software engineering focuses on the ability to specify software 

using specialized language forms or a graphic notation that describes the problem to be 

solved in terms that the customer can understand. 

Currently, a software development environment that supports the 4GT paradigm includes 

some or all of the following tools: 

• Non -procedural languages for database query 

• Report generation 

• Data manipulation 

• Screen interaction 

• Definition & code generation; high-level graphics capability 

• Spreadsheet capability 

Like other paradigms, 4GT begins with a requirements gathering step, the customer 
would describe requirements and these would be directly translated into an operational 

prototype. 

Advantages of (4GT): 

• Simplified the programming process. 

• Use non -procedural languages that encourage users and programmers to specify 
the results they want, while the computers determines the sequence of instruction 

that will accomplish those results. 

• Use natural languages that impose no rigid grammatical rules. 

Disadvantages of (4GT): 
Us. 

• Less flexible that other languages 

.t• Programs written in 4GLs are generally far less efficient during program 
execution that programs in high-level languages. Therefore, their use is limited to 

projects that do not call for such efficiency. 

- 
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RapidApplication Development model (RAD) 

 
RAD model is Rapid Application Development model. It is a type ofincremental 

model.In RAD model the components or functions are developed in parallel as if 

they were miniprojects. The developments are time boxed, delivered and then 

assembled into a workingprototype. This can quickly give the customer 

something to see and use and to providefeedback regarding the delivery and 

their requirements. 

 

The phases in the rapid application development (RAD) model are: 

 

1- Business modeling:The information flow is identified between various 

businessfunctions 

 

2- Data modeling : Information gathered from business modeling is used to 

define data objects that are needed for the business 

3- Process modeling:Data objects defined in data modeling are converted 

to achieve thebusiness information flow to achieve some specific business 

objective. Description areidentified and created for CRUD of data objects 

4- Application generation:Automated tools are used to convert process 

models intocode and the actual system. 

5- Testing and turnover: Test new components and all the interfaces. 
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Diagram of RAP Model 
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Advantages of the RAD model: 

 Reduced development time. 

 Increases reusability of components. 

 Quick initial reviews occur 

 Encourages customer feedback 

 Integration from very beginning solves a lot of integration issues. 

 

Disadvantages of RAP model: 

 Dependson strong team and individual performances for identifying 

business' requirements. 

 Only system that can be modularized can be built using RAD 

 Requires highly skilled developers/designers. 

 High dependency on modeling skills 

 Inapplicable to cheaper projects as cost of modeling and automated code 

generation is very high. 
 

 

When to use RAD model: 

 RAD should be used when there is a need to create a system that can be 

modularized in 2-3 months of time.  

 It should be used if there‟s high availability of designers for modeling 

and the budget' is high enough to afford their cost along- with the cost of 

automated code generating tools. 

 RAD SDLC model should be chosen only if resources with high business 

knowledgeare available and there is a need to produce the system in a 

short span of time (2-3months). 

 

 

 


