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Abstract

In order to effectively control the software development process, understanding the distribution
rules of different life cycle phases is needed. This paper analyzes the effort distribution of devel-
opment phases on the basis of a large-scale real software project data set-EDS. It is found that the
phase effort is consistent with the normal distribution, and the effort distribution of New Devel-
opment type and Enhancement type is consistent. There are significant differences in the distribu-
tion patterns between the Other Projects & Services type and the other three development types.
As the duration of the project grows, the effort of Produce phase is on the rise and the Implemen-
tation phase effort is declining. The results of the study are quite different from the traditional
results based on the individual project or small-scale data sets, which have a good effect on soft-
ware project effort management and schedule control.
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Table 1. Partial property set of the dataset
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Table 2. Development activities included in each development phase of the data set
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Phases Activities included
Define & Analyze Define, Document current environment, Refine & Analyze Requirements, Planning.
Design Design System, Design Application, Technical Design, Business Design.
Produce Development, Integration, Produce application.
Optimize User Acceptance Test, Software Test-System Test, System Test, Testing.
Implement Release control, Release Application, Implement Application, Production Preparation, Deploy.
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Table 3. The statistical description of software project effort
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max median mean min

Total Effort 308339.2 1757.5 4588.79 5
Define & Analyze 31283.5 207.5 631.27 0.25
Design 35677 286 871.88 0.75
Produce 160351 754 2082.23 0.5
Optimize 58432.7 143.7 573.62 0.25
Implement 49386 99 429.78 0.25

Table 4. The statistical description of the development phase effort ratio
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Define & Analyze Design Produce Optimize Implement
max 94.73% 77.15% 94.96% 90.74% 99.33%
median 12.47% 17.32% 44.47% 8.79% 5.66%
mean 15.1% 18.78% 44.61% 12.13% 9.37%
min 0.036% 0.048% 0.058% 0.011% 0.001%
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Figure 1. The frequency histogram and probability density curve of each development phaseeffort distribution
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Table 5. The corresponding ID of each development type
5 FERLBMNID
Type_ID Type_ description
1 New Development
2 Enhancement
4 Maintenance
5 Other Projects&Service
Table 6. The project information of each development type
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TLH % 510 1761 174 124
TH &tk 19.84% 68.52% 6.77% 4.82%

%, BERKTHAMIF LR TE A, HARR =AM RS ATE 3000 F] 4000 A/Nifzfa],

Maintenance 28784 [ 10 H M A AL Z i 2D o

FRIEAS [F) I A AT H R BOSCAAE B A A &, sl 2. SR ZEITH Design Bir B
(ISAZ) 2 Produce MHELI—F. TEFF R BIMIEAZ W], TREAFIEREM SRR SRBTH L
7 Implement B B 1 A /2 Be /D 1), T Other Projects & Services Z8E17E Implement B B (1) B AS L A9 78 B A5
TR B 5 . New Development Z5%4A1 Enhancement 28R 15 H il A< 70 A7 b &8 —3, Other Projects &
Services Y 5 H A AT H 7F A 7 A0 B W3 2 5. New Development 282115 H 7£ Produce B B 1) %
A% Enhancement 28 B I H #1(4) 2.29%) ; Enhancement 25 A1 151 H 7E Optimize [ BEf A<tk New Development
FAVTH BE(L) 2.77%), XA ST I R BN — & M BRI Fe 45 SR [B1MH IR o Hh B0 o 22 Sl ) it PR



£5H, K

50%
45%
40%
35%
30%
25%
20%
15% —
10%
5%

0%

Define&Analyze Design Produce Optimize Implement
——1 14.68% 19.74% 46.88% 9.87% 8.83%
——2 14.60% 19.16% 44.59% 12.64% 9.01%

4 18.78% 15.75% 43.84% 12.74% 8.90%
5 18.78% 13.79% 36.62% 13.33% 17.48%

Figure 2. The line chart of each development type project phase effort distribution
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Table 7. The software project information for duration from 4 to 20 months
2 7. FHERTER 420 MPANREIBER

FRLL ] T H 21 WiH &k T H 5 A (mean) T H 5 A (median)
4 H 196 9.32% 1329.34 848.25
5/1H 278 13.22% 1722.26 1115.25
6 ™MH 295 14.03% 2526.11 1403
71™A 260 12.36% 2773.65 1689.5
8 1MH 228 10.84% 2752.01 1728.13
91MH 188 8.94% 4028.32 23425
10 ™M H 147 6.99% 6639.77 3208.75
114 H 114 5.42% 4335.25 2669.25
124 H 87 4.14% 6511.53 3005.75
131 A 78 3.71% 6945.49 3750.88
144 H 47 2.23% 9983.63 6209.25
154~ H 41 1.95% 7901.69 6099
16 M H 44 2.09% 13227.12 7648.25
17 4NH 35 1.66% 13951.51 7639.5
18 M A 27 1.28% 13823.34 8886.75

19 1M H 18 0.86% 11397.53 7611

20 ™M H 20 0.95% 19400.28 11953.25
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Figure 3. The exponential trend between the duration and project total effort
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Figure 4. The Linear trend between the duration and project total effort
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Table 8. The average phase effort ratio for project duration from 4 to 20 months
Fz 8. #HLEATIEA 4-20 4N B I B AR B A A EL 5 (mean)

RS 8] Define & Analyze Design Produce Optimize Implement
41 H 12.74% 16.96% 40.7% 8.99% 7.52%
51H 11.64% 18.69% 44.91% 8.47% 6.38%
6 1™H 11.58% 17% 45.7% 9.58% 5.61%
7™M 12.46% 17.63% 43.46% 10.33% 6.34%
81 H 12.22% 17.95% 42.69% 10.07% 5.65%
91 H 12.8% 19.29% 43.08% 9.68% 5.08%
10 MH 11.5% 19.64% 42.98% 10.24% 5.49%
114 H 12.61% 16.03% 48.01% 7.71% 5.23%
127 H 13.69% 17.62% 45.32% 8.5% 5.84%
13 1M A 10.05% 14.77% 45.77% 8.24% 5.49%
14 MH 13.15% 19.06% 48.84% 6.43% 3.59%
151™H 12.22% 20.07% 47.44% 8.37% 3.53%
16 MH 14.82% 17.42% 45.84% 7.43% 5.14%
17 M A 16.22% 19.63% 46.98% 7.29% 5.52%
18 1™ H 11.38% 15.2% 46.8% 7.26% 457%
19MH 15.45% 20.2% 48.06% 7.37% 4.25%
20 M H 11.33% 11.78% 50.55% 11.13% 3.77%
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