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4GL-System Neuentwicklung
Multidimensionale Kostenschatzung

Die Frage ist, ob der Kunde, in diesem Falle eine Organisation einer grofen
Religionsgemeinschaft in Osterreich, nicht versuchen sollte, das bestehende System
trotz Performance- & Qualitatsproblemen fertig zu stellen oder doch neu zu
entwickeln. Wir sehen hier, was es kosten wiirde, das System neu zu entwickeln. Der
Referent erhielt den Auftrag, das System - implementiert in Oracle Forms - zu
analysieren und zu schatzen, was es kosten wiirde, das gleiche System neu zu bauen.
Die Ergebnisse werden hier in diesem Vortrag prasentiert.
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1. Methodenunabhingige Projekt- & Produkteigenschaften

1.1 Projektressourcen

3] | - | > | » | + | - - s

Resource Name |Resource TypelDependabilitylAvailabilityl Relative Prod.lCost FadorlAdjustment Factor

|_|Oracle-DBE Software 1 0,98 0,99 1.08 97
M|Rechner Hardware 0,99 1 1 .99
|Team Ferson 1 0.9 0,85 1.2 I
1.2 Projektrisiken
] | - | - | » | + | - | - | & o

Risk Name |Risk Type | sk ‘weight|Risk Exposure|Risk Probability|Risk Reduction|Risk Factor |
|_|4GL Language wird nicht unterstiizt Technical 1 0.5 0a 0.75 11
| |4GL Umgebung ist fehlerhaft Technical 1 0.8 04 na 1.14
|_|Anforderungen sind nichtwohl definiert | Fiequirements 1 0.7 03 0.85 1.03
_|Anfarderungen sind sehr instabil Requirements 1 0.8 07 0.92 1.04
|_|Entwicklungsprozess nicht erprobt Organizational 1 0.8 0,58 0.95 1.04
|_|Inexperienced Management Organizational 1 0.9 0,75 n4 1.07
|_|Performanzengpass Technical 1 0.9 0a 0.99 1.01
|_|Prajektistvereilt Organizational 1 0.99 0,95 0.96 1.04
: Security Anforderungen fehlen Feguirements 1 0.75 0,95 1
|_|Unmativiertes Personal Personnel 1 0.75 04 0.99 1.01
|_|Unqualifiziertes Personnel Parsonnel 1 0.7 04 0.95 1.03
1.3 Produktqualitatseigenschaften

] | - | > | » | + | - | - | & #

Cluality Name |Qua|ity TypelWeight|Median Scorelplanned ScorelActua\ SCDre|Unweighted Al |Weighted Adj.Factar |

Feliahility Usage Qualit 3 0.75 0.8 1.1 0.95
I Usahbility Usage Qualit 4 0.75 08 11 128
I Efficiency Usage Qualit 4 0.75 06 07 0.g2
I kaintainability Kaint. Quality 3 0.75 06 13 114
; Fortability Feuse Qualit 3 0.5 05 0.44
| Reusability Reuse Cualit 3 0.75 078 1 0.88
:Security Usage Qualit 4 0.75 0,85 1.2 14




2. COCOMO Schitzung nach Codezeilen

2.1 COCOMO Projektproduktivitat in Kilo Codezeilen (KLOCs)

Size Unit: IKLines LlType:IEvqutiDn LITechnDIDgleelational LI Total Costs/Nr Units
o R O O e e e 100,000
Size Unit|PrujectType|PrDjectTechnDh:|Pruject Name|Nr UnitslPersun Munths|Nr CalenderMDnthS|TutaI CDE{ 1,600,000 |
| [KLOC  [Evalution  |Relational Lowest 3 000002 3 4000
| [kLoc  Evoltion  |Relational i B 000004 4 4g.o0i| 1.400.000
LKLOC Evolution Felational Small 24 7 192.0000  1.200.000]
| |KLOC  [Evolution Relational Medium 96 noonds 1 576.000 1.000.000 1
| |KLOC  [Evolution Relational Large 150 ooonogo 13 960.000
| [KLOC  Evoltion  Relational Giant 240 000160 17/ 19z000(  800.000
600.000 §
400.000
2000004 -2 d-occebeeond
5|[] 1[50 15|[] 2[5[]
2.2 COCOMO Projekteinflussfaktoren
] | - | > | » - | 4 | 24
Influence Mame |Inf|uence Type|lnfluence Weight'Median Influence|Flanned Ianuence'AduaI Influence|lnfluence Factar |
_|Application Complexity COMO 5 1 Low Lawy 1.1
_|Coding Standard COMO 5 1 High tedium 0.9
__|Datavolume COMO 5 1 High tedium 0.9
|_|Development Environment COMO 5 1 High tedium 0.9
|_|Documentation COMO 5 1 High High 0.9
| Harcware COMO 5 1 High High g
| |Knowledge COMO 5 1 Low Lawy 1.1
|_|Mangement Support COMO 5 1 Medium Medium 1
Froject Distribution COMO 5 1 Medium Medium 1
:Project Mat COMO 5 1 Medium Low 1
|_|Project Netwark, COMO 5 1 Medium Medium 1
_|Project Support COMO 5 1 Medium Medium 1
_|Reusablitty COMO 5 1 Low Wery Low 1.1
|_|Standard Process COMO 5 1 Low Lawy 1.1
|_|Team Experience COMO 5 1 High Lawy 04
|_|Team Motivation COMO 5 1 tMedium Lawy 1
| |Team Skills COMO 5 1 Low Lawy 1.1
|| TestAutomation CORO 5 1 Low Lawy 1.1




2.3 COCOMO Schitzergebnisse

System gquantities: Effort estimates

LseCases 217 _ndjusted Effart: 74.7 Fhd=s
Chijects: E03 [v Influence Factor 1.06
Intedaces: 418 Influence adjusted Effart: 79,1 Phds
Components: [v Resource Factar 1.10
Test Cases: Fiesource adjusted Effort57.1 Phd=s
Change_Rate 0.10 [+ Risk Factor 1.51

Risk adjusted Effort: 131.5 Phds
[+ Use Overhead Factor 0.10

Final Effart: 144.6 Fhds

Size measurement FProject estimates

Lnadjusted Size: 144,00 kAinirmurn Effort: 131.5 Phds
Cluality Factar: 0.95 kdinimum Time: 21.1 konths
Quality adjusted Size: 142.20 binimum Cost: 1.577.508
Complexity Factaor: 0.90 Actual Cost: 1.735.259
Complexity adjusted Size: 127.95 Optimal Staff: 6.2 FPrs.
Final adjusted Size: 140,78 Annual bdaint. Effort: 16.0 Fhds

2.4 COCOMO Schitzung - Zusammenfassung

Die unjustierte GroRRe des Systems = 144 KLOCs

Die justierte GroRe des Systems = 140 KLOCs

Die Komplexitat des Systems = 0,90 also 10% unter dem Durchschnitt
Die Qualitat des Systems = 0,99 also 1% unter dem Durchschnitt
Der unjustierte Mindestaufwand = 75 Personenmonate

Der justierte Mindestaufwand = 87 Personenmonate

Der Risiko-justierte Aufwand = 131 Personenmonate

Der Risiko-justierte Aufwand mit Overhead = 144 Personenmonate

Die Mindestlaufzeit fiir das Projekt = 21 Monate

Die optimale Grof3e des Teams = 6,2 Mitarbeiter




3. Function-Point Schiatzung nach Ein- und Ausgaben

3.1 Function-Point Parameter

HE Soficalc - Cal ject c se : CAZTP\PRO KD\OKD-Estimation\CALCU (=7
i
Database operations Project operations Import/Export Views Estimation.. Print Help

Estimation met Function-Point_+ ProjedCHURCH | [ Calculate resutf| %
Design Cade

L 1 Task Planto CSV il
Test Documer’

Importfiles | ProducyProject data | Actors Table | Usecase Table | Object Table | Quality Table |
~Project related data Product related data
ProjectName Maximum metrics fram Measured or FwD: Metrics from test
[eruRcH BWD calculiion calculated metrics

Productname NrkLocs [7510 |urkLocs [744 | M Components [
[DBPFLEGE Nr KStrts [171 | nrksmts [ 72 | stements [
Producttype lmemet  w] | NeFunctPoints | 8000 |NrFunctPaints | 4384 |NiProcedures |
Projecttype [Fvolion =] | NiDetaPoints | 20000 |NrDataPoints | 17800 |NrProcs Tested]
Projecttechnology |Pelational v | | NrObjtPoints ,m Nr Objt Paints lm NrFiles l—
Short product name [OKD | NrUseCasePoints [ 1632 |NrUseCase Point] 1582 | NrData [
Maximum effort (PMS) A00 | MiTestPoints | 64000 |NrTestPoints | 28000 |nrDetaTested |
Maximum time (Months) |—4 Probable NrErrars ,W Probable Nr Evmvm Actual NrErmrsl_

Requirsment Change Pte Plamned - Quality [ gy Complesivg 33 Growh Rate [~ Ovethesd [ g
Rate | " Rate g " Rate g

01
R o | values
T A1 Acel Quality[g 5z Complexit]g g5 Growth Rate [ g7 Coverage[ g5
- | - | 72000 | values  Rate | " Rete - "' Rate -

~

Calculation results Resource Table | Risk Table Function-PaintInfluence Table | Productivity Table |
System quantities Effort esti - | - | ’ - | - | - s |
UseCases 217 | Undjusted Effort 2133 PMs T ——
Objocts wn | \Jnﬂuer\ne - 12 ] Influence Name |Influence Ty 3 | Influence|Flanned Influsnce|Actual Influsnce | Influence Factar |«
Intertaces 418 | Influence adjusted Effon238,3 PMs |MBusiness Ciiticality FCPT 7 3 High High 1
Components [¥ Resource Factor 110 | |Date Communicatian FCPT 5 3 Average Average 214
TestCazes IFESDWEE adjusted Effo262 3 Phds Installation Complexity FCPT 7 3 High High 4
Change_Rate 010 | ¥ RiskFactor 1.51 M
d Migration M FCPT ] 3 High High 514
Risk adjusted Effort  396.1 Phs || Migrstion Mecessity 19 g
¥ Use Overhead Facior 0,10 [ [Muti-tandate System FCPT 7 3 High High 4
Final Effort 4357 PMs |_|Processing Camplexity FCPT 7 3 Low High
|| System Adaptability FCPT b 3 Minimal Minimal
| |system Pertormance FCPT 7 3 High High 4
|| system Reliakiity FCPT ] 3 High Average 457
Size measurement Project estimates [ |System Reusability FCPT 7 3 Low Low 2
Unadjusted Size: 4364.00 | Minirmum Effort: 3961 PMs System Security FCPT 7 3 High Minimal q
Mualibe Fartar naq Minimiim Time: 38 3 Mnnthe |
— 7
o g @ — i W .!13 l
= caic op g 7

3.2 Function-Point Projektproduktivitat in Function-Points

Size Unit; IFundiDn—PDints ﬂType:lEvolutiun ﬂTechnoIogleelational ﬂ Total Costs / Nr Units

£.000.000
« [ ol v Jw ] =] < -]« '

5.500.000 {

Size Unit|Prujel:tType'PrDjectTechnDh:IPruject Name'NrUnitelPersun Munths'NrCaIenderMDnths Tatal Co 5 000.000 1

P[FCPT  Evolution  |Relational Lowest 120 noooog 96.00( 4-500'000_

| [FCPT  [Evalution  Relational Mini 500 000036 10 azzonf T

| |FCPT  [Evoluion  Relational Small 1.000 000080 13 geoon| 000000

|FcPT  Evoltion  Relational Medium 4.000 000200 13 24poqp( 35000004

| |FCPT  Evolution  Relational Large 000 100300 22| 3s0oooif 3-000.0009

| [FCPT  [Evalution  Relational Giant 10,000 000500 27 GO000.00( 2500000
2.000.000
1.500.000 {
1.000.000 {
500.000




3.3 Function-Point Einflussfaktoren

BEE W« 1 5 HE|Cox
Page : 1 CHURCH / DBPFLEGE - Function-Point Influence Table Printed on 06.05.2021
Influence Name Influence Influence Median Planned Actual Influence Factor

Type Weight Influence Influence Influence

Business Criticality FCPT 7 3 High High 4
Data Communication FCPT 5 3 Average Average 2,14
Installation Complexity FCPT 7 3 High High 4
Migration Necessity FCPT 9 3 High High 5,14 =
Multi-Mandate System FCPT 7 3 High High 4
Processing Complexity FCPT 7 3 Low High 2
System Adaptability FCPT 6 3 Minimal Minimal 0,86
System Performance FCPT 7 3 High High 4
System Reliability FCPT 8 3 High Average 4,57
System Reusability FCPT 7 3 Low Low 2
System Security FCPT 7 3 High Minimal 4
System Type FCPT 7 3 High High 4
System Usability FCPT 7 3 High High 4
Transaction Rate FCPT 7 3 Low Low 2

Page 1 of 1
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06.05.2021

3.4 Function-Point Schitzergebnisse

System guantities: Effort estimates

UszeCases 217 Undjusted Effort: 213.3 Phs
Ohjects: 608 | |+ Influence Factor 112
Interfaces: 418 Influence adjusted Effort: 238,3 PMs
Components: [v Resource Factar 110
Test Cases: Resource adjusted Effort: 2623 Phs
Change_Rate 0.10 | |+ Risk Factar 1.51

Risk adjusted Effort: 396,1 Phs

v Use Cverhead Factar 010

Final Effart: 435.7 Phds
Size measurement Project estimates
Unadjusted Size: 4364.00 | Minimum Effart: 396,71 FPhds
Cuality Factor: 0,99 | Minimum Time: 39.3 Months
CQuality adjusted Size: 430945 | Minimum Cost: 4763140
Cormplexity Factor: 0,90 | Actual Cost: 5.228.454
Complexity adjusted Size3878,51 Optimal Staff: 10.1 Frs.

Final adjusted Size: 266,36

Annual Maint, Effort:

48.1 Phds



3.5 Function-Point Schitzung - Zusammenfassung

Die unjustierte GrofRe des Systems = 4.364 Functionpts
Die justierte GroRe des Systems = 4.266 Functionpts
Die Komplexitat des Systems = 0,90

Die Qualitat des Systems = 0,99

Der unjustierte Mindestaufwand = 223 Personenmonate
Der justierte Mindestaufwand = 262 Personenmonate
Der Risiko-justierte Aufwand = 396 Personenmonate
Der Risiko-justierte Aufwand mit Overhead = 436 Personenmonate
Die Mindestlaufzeit fiir das Projekt = 39 Monate

Die optimale GréRe des Teams = 10 Mitarbeiter




4. Data-Point Schitzung nach Datenobjekten & -elementen

4.1 Data-Point Parameter

S Softcalc

Database operations Project operations Import/Export Views Estimation Print Help

Estimation meth Data-Point v | - Projed CHURCH v | [ Calculate resut - o
esign  Cade I

1 Task Planto CSVfil
Test Documer

Ipartiles | ProducyPrajsct data | Actors Table | Usecase Table | Object Table | Quality Table |
Project related d Product related d
ijeeliName) Mesimum metrics from Measured o FWD! Metrics from test:
[erureH BWD calcultion calculated metiics
Product name NrKLocs 510 | MrKLocs Nr Components

4

[pePFLEGE N KStmts [177 | rrksims NiStatements |
Praductiype memet =] | NrFunctPoints | 8000 |NrFunctPoints %4 |NrProcedures |
Project type [Evolion  w] | NiDotaPoints | 20000 |NrDataFoints | 17600 |NrProcs Tested]
Projecttechnology [Felationsl =] | NrObitPoints [ 37333 |NrObjtPonts | 24514 | rFiles [
Short product names [okD | NrUseCase Points | 1632 |NrUseCase Paint{ 1592 |y Data |_
Maximum effort (PMS) 400 | MrTestPoints | 4000 |NrTestPoins | 28000 |hirDetaTested |
Meirnurn time (Morths) [ | Propable NrEnars [ 1197 |ProbableNrEmard 502 |ActuaiNrEmars|

.
E

o
=
2

Requirement Change Rate 01 | Planned Quality [ zg Complexity 33 Growih Rate [or Overmead[ gy,
) ey | volues  Rate | Rate g " Rale :
Risk Factor - Actial  Quality[[g gy Complesiv{y g5 Growth Rete [ g Coveraga[ g
| | 12000 | velues Rate | Rate g " Rale ’
a -~
Calculation results Resource Tab\el F\\SkTab\el Productivity Table Data-Paint Influence Table |
System ies: Effort esti - | « | > | > | - - G |
UseCases 217 Undjusted Effon: 318.8 PMs T | =N d | | N
St &0 || (B2 iisonenimagiay i Influence Name |influence T e | Influanc Influence|Adtual Influsnce|Influence Fatar |
Intertaces 418 | Influence adjusted Effon315.5 PMs |P|Process Maturity DAPT 5 3 Average Low 142
Components: [¥ Resource Factor 110 |_|Project Distribution DAPT 10 3/Low Average 1,88
Test Cases 'R_eswce adjusted Effo347.3 PMs Quality Assurance DAPT 10 3| Average Low 2,64
Change_Rate 010 | ¥ RiskFactor 151 M
- Specification Formali DAPT 5 3Ly L 0,35
Fisk adjusted Effort 5244 Phds | {Speciication Formality o ow -
[ Use Overhead Factar 0,10 | [ Team Experience DAPT 20 3| Low Average 378
Final Effar 5768 PMs [ [Team knowledge DAPT 10 3 Average Low 284
| [TestAutamtion DAPT 10 3 High High RE
| |Tool Suppan DAPT 15 3 High High 5,68
User Support DAPT 10 3 Average Average 284
Size Project I~
Unadjusted Size 1780000 | Minimun Effort 5244 Phs
Qualits Farinr 034 | Minimum Time 443 Mnnths

15:28

all | & ()
06.05.2021

4.2 Data-Point Projektproduktivitit

Size Unit IData—Puints jType;IE\.fqution ﬂTechnqugyIFiE|aﬂDnaI =l Total_Costs / Nr Units
ol R L T T R I I I T
Size Unit|PrujectType|PrDJectTechnulclPruject Name|Nr UnitsIPersun Months|NrCalenderMDnths|T0tal Custs(ﬂ 16,000,000
| [DAPT  Evolition  Relstionsl M 800 000008 b 6000 |
|DAPT  Evolvion  Relational  Smal 3200 000030 g 30pop | 4000000,
MDAPT  Evolition  Relafionsl  Lowest 5.400 [RRIII ] 13 960000 | 12.000.0004
| |[DAPT  Evolstion  Pelsfionsl  Medium  12.000 000150 17 TB0ON0 | ol
_DAPT Evolution  Relational Large 20.000 000400 24 4.300.000 o
| |DAPT  Evaltion  Relstionsl  Giant 80.000 001600 411 19200000 | 8000.0004
6.000.000
4.000.000;
2.000.0001




4.3 Data-Point Einfliisse

S Print Preview
BDEA K «>»n & E & Clos

Page : 1 CHURCH / DBPFLEGE - Data-Point Influence Table Printed on 05.05.2021
Influence Name Influence Influence Median Planned Actual Influence Factor
Type Weight Influence Influence Influence
Process Maturity DAPT 5 3 Average Low 1,42
Project Distribution DAPT 10 & Low Average 1,89
Quality Assurance DAPT 10 3 Average Low 2,84 W
Specification Formality DAPT 5 & Low Low 0,95
Team Experience DAPT 20 3 Low Average 3.79
Team Knowledge DAPT 10 3 Average Low 2,84
Test Automation DAPT 10 3 High High 3,79
Tool Support DAPT 15 3 High High 5,68
User Support DAPT 10 3 Average Average 2,84
=l

__Pagelofl

. 3 e 1921
y % = ol R Mz @F O

05.05.2021

4.4 Data-Point Schitzergebnisse

System quantities: Effort estimates
seCases 217 LUndjusted Effort: 318.8 FPhds
DOhjects: E05 [+ Influence Factar 0,99
Interfaces: 418 Influence adjusted Effort: 3156.5 FPkds
Components: |+ Resource Factor 1.10
Test Cases: Fesource adjusted Effart: 347.3 FPhds
Change_Rate 010 [+ Risk Factar 1.51

Risk adjusted Effart: 524.4 FPhds

[+ Use Owerhead Factor 010

Final Effart: 57E6.5 Fhds
Size measurement FProject estimates
nadjusted Size: 17500.00 kAinimurm Effort: 5244 Fhds
Cluality Factar: 0.99 kinirmum Time: 44,3 hdanths
Cwality adjusted Size: 17577.50 kinimum Cost: E.292 463
Complexity Factor: 0.90 Actual Cost: 5.921.709
Complexity adjusted Siz15819.75 Ciptimal Staff: 11.8 Frs.

Final adjusted Size: 17401,72 Annual baint. Effart: G3.7 Fhds



4.5 Data-Point Schatzung - Zusammenfassung

Die unjustierte GrofRe des Systems = 17.800 Datapts

Die justierte GroRe des Systems = 17.401 Datapts

Die Komplexitat des Systems = 0,90

Die Qualitat des Systems = 0,99

Der unjustierte Mindestaufwand = 319 Personenmonate
Der justierte Mindestaufwand = 347 Personenmonate
Der Risiko-justierte Aufwand = 524 Personenmonate
Die Risiko-justierte Aufwand mit Overhead = 577 Personenmonate
Die Mindestlaufzeit fiir das Projekt = 44 Monate

Die optimale GréRe des Teams = 12 Mitarbeiter




5. Use Case-Point Schitzung nach Anwendungsfillen

5.1 Use Case Parameter

S —
1S Softcalc - Calculate project - Current database : C:\ZTP\PROJEKTE\OKD\OKD-Estimation\CALCULE
T it e

Database operations Project operations Import/Export Views Estimation.. Print Help
B %Y Task Planta CSV fi
Test Documer

Estimation meth UseCase-Poin ProjedCHURCH v | [@ Calculats resulti|  *% B
Design Code

Importfiles | ProcucyProject data | Actors Table | Usecase Table | Object Table | Interface Table | Quality Table |
Project related data Product related data
Project Mame Medmum metrics fram Measured or FWD Metrics from test
[CAURCH B calcultion: calculated metrics
Product name: NrKLoce 510 | NrKLocs 144 | Nr Components
[pEPFLEGE R KStimts 171 NrKStmts 72| N Statements

Producttype ’m Nr Funct Paints ,m NrFunct Paints ’m Nr Procedures ’_
Projecttype [Ewolion v NiDataFoins [ 20000 |nrDataFoints | 17800 | i Procs Tested
Projecttechnalony [Felational  w] | NrObjtPoins  [37333 NrObjtPoints | 24514 | i Files [
Shart procuct name OKD NrUseCass Foints | 1632 | 1rUsaCase Paint{ 1562 | hir Data [
Mesimum effort (PMS) NrTestPoints | 64000 |NrTestPoints | 28000 | NrDataTested |

Probakle NrErrors | 1197 |Prabable NrErars| - 502 | Actual Nr Erars

Flamnsd  Qusiy g gy Complesit{g 33 Grawl Rate [~y Qverhesd [
values Rt 12 Rote o3 L= o

Meximum time (Months)

ER

Requirement Change Rate

Risk Factor 151 actuel  Quality Compl a
06z Complexit 25 Growth Rate [~ 7 Coverage [ g,
Monthly Personnel Cost 12000 | velues  Rate ’7 Rate ’7 Rate W
Calculation results Resource Table | Risk Table | UseCase-Foint ProjectInfluence Table | Procucvity Table UseCase-Point ProductInfluence Table |
System quantities Effort estimates = ‘ a | o ‘ = ‘ N | |
EZ;C;‘:ES o | e e o rente Influence Name|Influence Type|Infusnce WeightMedian Influence | Planned Influence [ Actual Influsnce|Influsnce Factor
Interfaces: 418 | Influence scjusted Effort 3655 Ps P|Adaptabiliy  UCRT ! 5 High High
Components: [+ Resource Factar 110 | |Application Car UCPT 1 5 High High
TestCases Pesource adjusted Efiort 4023 Phis Comprehensibil UCPT 1 5 Low Low
Chenceliats i@ ESE;“;E:?EM 507, 5;51 :Con:uvrency UCPT 1 5 High High
¥ Usts Ot Factor oo [ |mstatianitey — ucPT 05 5 High High
Final Effart 8683 Phls || mteroperaiiy, uceT 1 5 Average Minimal
[ |Porabiiy — wcPT 2 5| Low Low
| |reusamiiyy  uceT 1 5| Minimal None
Security uePT 1 5 High High
Size maasuramant Prniart astimatas I A Y Vet a e P
» DE
| Desktop B AW s oa R
5.2 Use Case-Point Projektproduktivitit
Size Unit, |UseCase-Point: ¥ | Type: |Evolution ¥ |Technology]Relational )
| J b | J gy| J Total_Costs / Nr Units
S I S S R (R R
Size Umt‘PrUjec:lType|PrDject Technulc| Froject Name|Nr UnitdPerson konthsNr Calender bonths| Total Costs(K) 13.000.000
MUCPT  Evolution  |Relationsl Lowest 50 000008 96.000 12.000.000
UCFT  Ewvolution Relational hini 200 000036 10 432.000 11.000.000
UCFT  Ewvolution  Relational Sall 500 ooonsn 13 9E0.000 10.000.000
UCPT  Ewvolution Relational Medium 1.000 onozza 20 2.736.000 9.000.000
UCFT  Ewvolution Relational Large 2.000 i 27 6.000.000 8.000.000
UCFT  Ewvolution Relational Giant 4.000 001176 37 14112000

7.000.000
6.000.000
5.000.000
4.000.000
3.000.000
2.000.000
1.000.000

1.000 2.000 3.000 4.00




5.3 Use Case-Point Einfliisse

H |

-‘ |

2]

F |

rs

Sf

| 4

Influence Namellnfluence Typellnfluence Weighthedian InfluencelPIanned InfluencelAdual Influencel Influence Factor |

| |Adaptabilty  UCPT 1 & High High 47
| |Application Com UCPT 1 5 High High 147
| |Comprehensibil UCPT 1 5 Low Lo 1.73
| |Concurrency  UCPT 1 5 High High 47
| |Installability  UCPT 0h 5 High High 1.73
| |Interoperakility UCPT 1 5 Average tinimal 2B
| |Portakility UCFT Z 5 Low Law 147
MReusabiity  UCPT 1 5 Minimal None
| |Security UCFT 1 5 High High 47
| |System Distribul UCPT Z 5 High High B.43
| |System Perorm UCPT Z 5 Average Average 5.2
| |Usshility UCFT 05 & High High 1.73
| |Vser Efiiciency UCPT 1 5 High High 47
5.4 Use Case-Point Systemakteure
Al:tur_Type_IlNr_RDIes INr_Views Change_Rate
Real 3 3 0.z
Feal 3 3 01
DE-Administratar Feal q q 0.05
Oracle-DB Data 4 4 0,05
Pragrammer Feal B B 0z
Tester Real 9 9 0.3
User Real 20 400 0.75
] | 4] | > | L] | + | - | - | 4 | bt | X Set Change Rate values for the table




5.5 Use Case-Point Schitzergebnisse

System quantities:
UseCases

Ohjects:

Interfaces:
Components:

Test Cases:
Change_Rate

Size measurement
Unadjusted Size:
Cluality Factar:
Quality adjusted Size:
Complexity Factor:

Complexity adjusted Size:

Final adjusted Size:

217
G0&
115

1582.00
.44
166223
0,90
1406.00
1546,60

Effort estimates

Undjusted Effort:

[v Influence Factor
Influence adjusted Effart:
[v Resource Factar
Resource adjusted Effort:
[v Risk Factar

Risk adjusted Effort:

[v Use Overhead Factor
Final Effort:

Project estimates

binimurm Effort:
binirmurn Tirne:
binimurm Cost:
Actual Cost:
Optimal Staff:
Annual Maint. Effart:

375.8 Fhs

0.97

365.5 Phs

1.10

402.3 Fhs

1.51

G075 Fhis

010

GEE.3 Phds

B07.5 Phds

47.2 Months

5.6 Use Case Schitzung - Zusammenfassung

Die unjustierte GroRRe des Systems =

Die justierte Grof3e des Systems =

Die Komplexitat des Systems =

Die Qualitat des Systems =

Der unjustierte Mindestaufwand =

Der justierte Mindestaufwand =

Der Risiko-justierte Aufwand =

Der Risiko-justierte Aufwand mit Overhead =

Die Mindestlaufzeit fiir das Projekt =

Die optimale Grof3e des Teams =

1.582 UseCasepts
1.546 UseCasepts
0,90

0,99

7.290.298
B.015.327
12.9 Prs.
73.8 Phs

377 Personenmonate

402 Personenmonate

607 Personenmonate

668 Personenmonate

47 Monate

13 Mitarbeiter




6. Zusammenfassung

Zusammenfassend sollte der Aufwand fiir die Entwicklung dieses Systems mit einer
4GL-Sprache zwischen

e 396 und 436 Personenmonaten nach Function-Point,
e 424 und 577 Personenmonaten nach Data-Point,
e 607 und 668 Personenmonaten nach Use Case-Point

betragen. Die Dauer der Entwicklung liegt zwischen

e 39 Kalendermonaten nach Function-Point und
e 47 Kalendermonaten nach Use Case-Point.




