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Abstract: The performance indexes of 3D CAD software are difficult to quantify due to the lack of
benchmarks while the existing evaluation methods for software performance are not intuitive
enough. To overcome these shortcomings, a visual evaluation method for the performance of 3D
CAD software is proposed based on the automatic testing and triangular transformation. Firstly,
the unified interfaces and the automatic testing tool for 3D CAD software are developed and the
test cases are designed. Then the unified automatic test of different types of 3D CAD software is
conducted by utilizing the same testing tool and test cases to obtain the performance data. And
the performance indexes are quantified based on the testing results of foreign benchmark soft-

ware. Secondly, the preprocessed performance data are utilized to construct the normalized data
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matrixes according to the importance of different performance indexes. And the harmonic curves
of coarse and fine granularities corresponding to the performance of 3D CAD software are con-
structed based on the triangular transformation. The validity of the performance data is checked
by both the Grubbs’ Criterion and intuitive analyses, where the latter is based on the idea of opti-
mistic lock. Finally, the performance evaluation results of 3D CAD software are obtained qualita-
tively through the intuitive cluster analyses of the harmonic curves in variable granularities. The
results of the case study demonstrate that the proposed method can analyze the performance
differences between domestic software and benchmark software and intuitively obtain the per-
formance evaluation results of 3D CAD software, which provides users intuitive decision basis to
choose an appropriate software. Besides, compared with the general evaluation method based on
analytic hierarchy process, the reliability and effectiveness of the proposed method are proved.

Keywords: 3D CAD software; automatic testing; triangular transformation; variable granularity;
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Fig. 1 Framework for the adaptation of unified interfaces and automatic testing of 3D CAD software
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Fig. 4 The flowchart of the proposed method
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T 2SS L PR A 2 — U i B R A L (T P X
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AR B EPE R B 45 A — P dE ol ot 1-9 AR Bk 2EAT
o BE AL AR 5 2 S o 0 0 W R I R I o i —
PRI J5 HEAT I — A Ak PR AR & — G AR b 1) E B
FAC A AR O AL, 2% — 248 A B R 3% 1
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Table 1 Weight of primary indexes of 3D CAD software

- Sk &N
SRR Py 0. 549
fi/RizE P, 0.221
RN 2 Py 0.123
WALRAE P, 0.107

£2 =24 CAD SAF AL =35 4R £
Table 2 Weight of secondary indexes of 3D CAD software

— AR R A fE
SRR AT ] Py 0. 857
FAR BN A P 0.143
A R IBFE WA Py 0.756
i IRIBENAE Poy 0. 244
LR N 0 ] Py 0. 875
RN N AF P 0.125
HERL O A ] Py 0. 875
LR AF N A Poo 0.125

W2 2 BT =4 CAD A — 9t BB 48 b AL
50 L Y 4 G A bR A R A 9f S R AT LG BCHE T
15308 — 90 Mk Ak 46 Ar 1 Z M OC R P S B oK B D
g SR HE LI R] Py, (0.470) AR i8I ]
P, (0. 167) MEARIINZL T A] Py, (0. 108) (A5 AU fRAF i
] Py (0.094)  SEAR BN AF P, (0.079) Ml /R B
FNAE Py (0.054)  BERUINE N AFE Po, (0.015) B
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Xi. Py
iz
Xip,sin(20) + X, p, cos(2¢) + X, p,, sin(3¢) +

Xi.p,cos(3t) + X, p, sin(4z) 12)

K Py Py Py Py Py Poy Py Py 53 51 X5 i
P B WU 580 A P 5 1~ 8 41,

Wk B Sk RS B =48 CAD B/ 4% 2K #

A T 75 B 18] 1 P A7V BE — 238 b D G B0 5 S 8

AR W 2 5, 5 IS O BN R R ARl

£ = + Xi. g, sin(0) + X, p, cos(0) +

orf pi i A Bk DA AR I R AR A R Y Bk
(B I/ ME po NG NI § A SRR E
T 14 D5 2 000 3 5 1

3 KB D 3 BT 5 Fe K AR B E] 2R 2 300 ms,
e/ FE BT[] 25 150 ms, 5% K5 F W AER 32 000
KB, &/M5 HNAF N 400 KB, &5 .3 =
4 CAD #fF A.B.C 145 10 413 £ iy 13 — 1k
R 3~3%£ 5 i,

E 3 AR 10 AL K R B IR )2 — AR A

Table 3 Normalized value of 10 groups of performance test data of A

bRy BT & b I3 — 1 (E
#H5 Py, P, P P, Py, P, P, P,
Al 0.714 0. 983 0.903 0.786 0. 981 0. 900 0.938 0.998
A2 0. 663 0. 968 0.927 0.813 0.998 0.970 0.936 0. 996
A3 0.743 0.961 0.912 0. 804 0.998 0.961 0.948 0.996
A4 0. 656 0.970 0. 895 0.782 0. 994 0.943 0.947 0. 996
A5 0. 684 0.970 0. 893 0.776 0.982 0.955 0.942 0.997
A6 0.670 0. 986 0.898 0.787 0. 989 0. 945 0. 948 0.996
A7 0.620 0.961 0. 887 0.787 0.968 0.915 0. 945 0.997
A8 0.663 0.976 0.920 0.778 0.992 0.916 0.947 0. 996
A9 0.670 0.971 0.903 0.782 0.999 0.899 0.934 0. 998
A10 0.707 0.970 0. 887 0.769 0.992 0.957 0. 940 0.999
o4 BERAF 10 4B AR X 89 B35 AR R R BHE )2 — LA A
Table 4 Normalized value of 10 groups of performance test data of B
pR=y B & bR I3 — 10 (E
H P, P,, P, P, P, P, Py, P,
Bl 0. 250 0.518 0.735 0.751 0.770 0.133 0. 827 0.613
B2 0.272 0. 605 0.726 0.742 0.770 0.171 0.832 0. 645
B3 0. 269 0. 557 0.707 0.738 0.770 0.014 0. 835 0.621
B4 0. 201 0.599 0.743 0.721 0.766 0.013 0. 830 0.636
B5 0. 255 0.516 0. 700 0.727 0.770 0.056 0. 818 0. 557
B6 0. 217 0.611 0.733 0.751 0.767 0. 055 0. 835 0. 582
B7 0.239 0.574 0.733 0.743 0.766 0.137 0. 829 0.577
B8 0.184 0.583 0.743 0.753 0.767 0. 146 0. 817 0.613
B9 0.227 0.517 0.717 0.724 0.766 0. 094 0. 820 0.611
B10 0.262 0.565 0. 744 0.743 0.770 0.105 0. 823 0.592

http: // zkxb. xjtu. edu. cn




%5 8 14 FEER L 45 . =4k CAD SR 1ERE A 3 L i 5 28 b 5 Wl gL 4 101

A5 CHRMF 10 400 4k K 69 &35 47 B 248 )2 — LA 5

Table 5 Normalized value of 10 groups of performance test data of C

IRy B2 1 AR I — (L
5 Py, Py, P Py Py, P,y P, P,
Cl 0. 205 0.496 0.315 0.902 0.752 0. 684 0.700 0.781
C2 0.074 0.422 0. 281 0. 895 0. 744 0. 854 0.705 0.784
C3 0. 205 0.452 0. 286 0.907 0. 745 0. 894 0.702 0. 806
C4 0.198 0.392 0.298 0.909 0.777 0.819 0.693 0.799
C5 0.321 0.421 0.293 0.903 0. 755 0.818 0. 705 0.774
C6 0.023 0.393 0. 306 0.916 0.648 0.784 0.692 0.777
C7 0.051 0.439 0. 266 0. 900 0.593 0. 843 0.704 0.793
C8 0.053 0. 449 0. 310 0.913 0.781 0. 841 0.707 0.786
C9 0. 096 0. 455 0. 310 0.913 0. 745 0. 845 0. 690 0.781
C10 0. 096 0.475 0. 307 0. 895 0.743 0.753 0.707 0.778
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Fig. 9 Harmonic curves of test data of each specific perform- Ne,
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Table 6 The average value of each index of the three kinds of software A, B and C

QW

10
=

awW>

f1)
s

T(P) = D wpan,
i=1

LS B A48 b B - Y 1

%i 5 Py, P., P, Py Py P, Py P,
A 0.679 0.972 0.903 0.786 0.989 0.936 0.943 0.997
B 0.238 0.565 0.728 0.739 0.768 0.092 0.827 0. 605
C 0.132 0.439 0.297 0.905 0.728 0.814 0.701 0.786

A7 AB.C3REMY—BBREIBIFFLFESEETS

Table 7 The value of primary performance indexes and comprehensive performance of the three kinds of software A, B and C

WA A 45 — AL BETR FR A5 4> FH 25 G M RE 1S 4

s P, P, P, P, T(P)
A 0.723 0. 963 0. 908 0.813 0. 809
B 0.313 0. 449 0. 740 0.722 0. 440
C 0.217 0.531 0.348 0. 890 0. 375
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