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W |terative and Incremental Model, Mills 1980.
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W Spiral Model, Barry W. Boehm 1988.
Spiral Model combines some key aspect of the waterfall model and
rapid prototyping methodologies, in an effort to combine
advantages of top-down and bottom-up concepts. It provided
emphasis in deliberate iterative risk analysis, particularly suited to
large-scale complex systems.
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Spiral Model, Barry W. Boehm 1988.
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Basic Concepts of Spiral Model
Focus is on risk assessment and on minimizing project risk by
breaking a project into smaller segments and providing more ease-
of-change during the development process, as well as providing the
opportunity to evaluate risks and weigh consideration of project
continuation throughout the life cycle.
"Each cycle involves a progression through the same sequence of
steps, for each part of the product and for each of its levels of
elaboration, from an overall concept-of-operation document down
to the coding of each individual program.”
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Basic Concepts of Spiral Model
Each trip around the spiral traverses four basic quadrants:
(1) Determine objectives, alternatives, and constraints of the
iteration;
(2) Evaluate alternatives; Identify and resolve risks;
(3) Develop and verify deliverables from the iteration; and
(4) Plan the next iteration.
Begin each cycle with an identification of stakeholders and their
"win conditions” (objectives and constraints), and end each cycle
with review and commitment.

SOFTWARE TESTING: Approaches and Technologies 13 /58
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B. W. Boehm lists the six assumptions (the invariant) as follows:

(1) The requirements are known in advance of implementation.

(2) The requirements have no unresolved, high-risk implications, such as risks
due to cost, schedule, performance, safety, security, user interfaces,
organizational impacts, etc.

(3) The nature of the requirements will not change very much during
development or evolution.

(4) The requirements are compatible with all the key system stakeholders’
expectations, including users, customer, developers, maintainers, and
investors.

(5) The right architecture for implementing the requirements is well
understood.

(6) There is enough calendar time to proceed sequentially.

In the situations that these assumptions of the waterfall model do
not apply, it is a project risk not to specify the requirements and
proceed sequentially, or the incremental waterfall model would
become a risk-driven special case of the spiral mode

|
b
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Four activities that must occur in each cycle of the spiral model:
(1) Consider the win conditions of all success-critical stakeholders.
(2) Identify and evaluate alternative approaches for satisfying the win
conditions.
(3) Identify and resolve risks that stem from the selected approach(es).
(4) Obtain approval from all success-critical stakeholders, plus
commitment to pursue the next cycle.
Project cycles that omit or shortchange any of these activities risk
wasting effort by pursuing options that are unacceptable to key
stakeholders, or are too risky.
Some "hazardous spiral look-alike" processes violate the invariant
(claimed as the six assumptions) by excluding key stakeholders from
certain sequential phases or cycles. For example, system maintainers
and administrators might not be invited to participate in definition and
development of the system. As a result, the system is at risk of failing to
satisfy their win conditions.
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Three anchor point milestones that serve as progress indicators and
points of commitment. They can be characterized by key questions.

(1) Life Cycle Objectives: Is there a sufficient definition of a technical
and management approach to satisfying everyone's win
conditions?

(2) Life Cycle Architecture: Is there a sufficient definition of the
preferred approach to satisfying everyone’s win conditions, and are
all significant risks eliminated or mitigated (£& fi#)?

(3) Initial Operational Capability: Is there sufficient preparation of the
software, site, users, operators, and maintainers to satisfy
everyone's win conditions by launching the system?

If the stakeholders agree that the answer is "Yes", then the project
has cleared the LCO, LCA or I0C milestone. Otherwise, the project
can be abandoned, or the stakeholders can commit to another
cycle to try to get to "Yes."
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RUP (Rational Unified Process) & —ET UML BY. LIHIZRAH
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Ivar Jacobson
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B RUP Z—d 21528
RUP BB {32 %

(1)
(2)
(3)
(4)

(5)
(6)
(7)

(8)

EETE S XAER : 2-6F, AERIBTERIHEIR.
ENMEHEL: NP RERIRFIAEE.

AR HIER P RBRSFEARX RS SN ERE)RE .
AL PE5ERERETEE, HEFNRKRBERESR, KU
E D IE AR 5| S kR
HAREE R P ESTARBIZOZEH.

AN IGUERE, RE. £ FMSEFRMFEITME

St A BISREhFIERR . ABIZREREX. FIETR. #HITH
i R, wmERimH PSR E.

AJ ML RS . {8 UML (Unified Modeling Language, %i—
BEFRIES) HITHRHER.
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(9) MUEIRFENXR: SLIMEKRRL .. B3R, FERTFEER. #
LHEREE R BN — N E RIRE.
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B AE a E HAR R DEEEE
W RUP —id 2152
RUP HYBI 3
RUP 2—NMEBEAMERERR, B TRZALERE. TH. F
AZIREMPEANARGEIAS, BANAMRBREEZMRE
(1) HEA B EEZH LIERTE,
2) REBNTIEREEZEN L.
(3) FE AN BT B ER Z [BIREIFE T X . ARSI 9 /E ], R
EBTMESENTER. BMLIERBPITIEE .. 5k
N THRETRIEES.
(4) #E T EI B R BER TR #Xl RUP BY4- B (IR B
P EIRIERFLZHIAS
(5) X TAERAINIBLEH . FEBNIE (Activity Diagram) Fikl T
ERPTENAR. AEATHESNEHEI T,
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EREEE

B RUP —idIE1RE
RUP VT H
Rational Ui = ma &5

Rational Quality Manager i fFEEE T A

Rational Functional Tester BE{LMIIX TR

Rational Performance Tester T4 8Ei T B

Rational AppScan ZE M T B

RUP 2R —H77%, ERIAGEMLESER Rational TAE

T, WAILIKARTE

el MRHENSENTE.
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B RUP —id £ EY
RUP BYIE 1%
RUP AR A E BT FE4E R, BB AIAS L, FH UML)
BREEEAZRIES, EUB < VIFEIIFMAIRGIRAR, §I
FIFMITR, KIS EREEEESTTHAITH.
RUP B2— “A&R” 1312, —MH/NEFRNELLTIE
2R A
RUP FFERI BT X
BEEIEEN (2001FEFFIR)
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Eap A HRFREY

EREEE

M 1TDD

W Test-Driven Development (iR BREhFHF %4 F755)

Refactor as

Write a test for
new capability

needed Compile
Run the test Fix compile
and see it pass errors
Write the Run the test
code and see it fail
Refactor E#4
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EREEE

M 1TDD

Test-Driven Development

CRC Move People
0
Cards Around 1UU_fﬁ
S| 4 Unat
irmle
Design Wiie Tests
Complex Change Mead P d
Prnblem F'Ellr HE|FI ] dsse
Failed Run All LInit
Next Task oy Create Ynit v M ewe Linit Tests
or Failed __ \p Unit Pair  _™%° , Continuous |Run
d UNIL =———— . — . Failed
Acceptance Test Pilsnﬁte'j Programming ., Integration Acceptance
F 9 . .
Test Tect Functionality Test
Simple Complex
Code Code
Acceptance
¥ Test
Refactor Passed
Caopynght 2000 J. Doevan Wells MEI‘CIIESSIF

TDD Sub-Cycle
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E o A HIER DEEEE
H UML
UML (Unified Modeling Language, Zi—Z121E55) f HE [EIX R M
WA S ESMANRERRIES, XFNEKRTHIAEINIGEF%
FHEPUR R
UMLENXT =KX, 1271=EB[E:
25452 Structural Diagrams: F4MIRREmiA R %N AR
i, BFERE. RE. AHEFEEE;
1T 792 Behavior Diagrams: FSHEEIEIA RS NSITANE
MNRE, BFERGE. F3E. 1TAE. MEERIFIRSE;
FRRVETEZ Model Management Diagrams : F 37t 8l [Z]| Sk2H 20
MEEZRMNARE, gFREGE. FR%. REFE.
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GtEIERE, RSYRGHALIMBERNRY, FA2HT
REFEZARFENERE, MERNMESHERERK.
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R HEHAEE v BN E M ERERETET.
RAREH

MEAR B ERRRR G L RE;

RE % I 18] ABEARER 1 B A ;

EWEiE: HEFE. @A @AiEE. 2 BRI EE.
EIEEH

RN HE. B5F.
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