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Construction CALS/EC is a social task to make progress of efficiency im-
provement of business and recycling of data in construction field. To advance
introduction of Construction CALS/EC smoothly, processing efficiency of the
2D-CAD data (SXF: SCADEC data eXchange Format) delivered by electronic
is to improve. A system called “Logical Smart” has been designed and devel-
oped, which can detect the difference of two different CAD data of SXF Ver.2.0.

Logical Smart compares two CAD/SXF data and determines the identity. By
using Logical Smart, it is possible to reduce the load for the confirmation of
CAD data between clients and contractors, improve the efficiency of data man-
agement, and apply to the demand of the ISO 9000 series. To develop the
system more, it is hoped to the improvement of the I/O processing and corre-
spondence to SXF Ver.3.0. Then, to improve the I/O processing, a new I1/O
library was developed in this research. Moreover, to correspond to SXF Ver.3.0,
a module was developed, which can distinguish the identity of two CAD/SXF
data using attribute information. In addition, the library and module were
built into Logical Smart, and a significance and an utility were verified.
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Fig.7 Definition of internal data.
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Table 1 Reading speed comparison of lines (P21).

ooo oa go0ooooo |oooo0oo (ooooo
10,000 O 5,984 KB 8.93 O 1.720 19.27%
50,000 0 | 30,767 KB 83.34 0 10.17 O 12.20%
100,000 O | 61,773 KB 281.57 0 20.27 0 7.20%
500,000 O | 317,415 KB 01 533.97 0 -

02 000000000000SFCO
Table 2 Reading speed comparison of lines (SFC).

ooD oo 0000000 |00o00b00o |ooboo
10,000 O 1,055 KB 0.64 O 0.34 0 52.34%
50,000 0 | 5,313KB 3.97 0 1.710 43.10%
100,000 O | 10,635 KB 9.78 O 3.36 O 34.36%
500,000 O | 53,604 KB 58.90 O 19.12 0 32.46%

1000
S *5475") (P21)
HiBES193) (P21)
100

#iBEF173') (SFC)

-
- A543 (SFC)

-

\

D)
3
\
\

0.1

10,000 50,000 100,000 500,000
BOBM(K)

08 OOooOooooooooo
Fig.8 Graph of reading speed of lines.
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03 0000oooooooop210
Table 3 Writing speed comparison of lines (P21).

ooo oa o0ooo000 |00oo0ooo0 |oooob
10,000 O 5,984 KB 2.78 O 0.92 0 33.05%
50,000 O | 30,767 KB 38.62 0 4.53 0 11.73%
100,000 O | 61,773 KB 155.88 O 10.05 O 6.45%
500,000 O | 317,415 KB 02 55.80 O -

04 DO0O0OO0OOOOOOOOSFCO
Table 4 Writing speed comparison of lines (SFC).

05 OJ0O0O0OO0O0OODOOOO
Table 5 Reading speed comparison of polylines.

ooo oo goooooo |obooooo (oboooo
10,000 O | 1,055KB 0.51 0 0.27 0 53.31%
50,000 0 | 5,313 KB 2.59 0 1.41 0 54.40%
100,000 O | 10,635 KB 5.24 O 2.670 51.03%
500,000 O | 53,604 KB 28.69 O 13.12 0 45.73%
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Fig.9 Graph of writing speed of lines.
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Fig. 10 Graph of reading speed of polylines.
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06 0O0OD0OOO0D0OOOOOD

Table 6 Writing speed comparison of polylines.

00 |ooo oo 0000000 |000000 |0D00o0o
P21 | 10 17,551 KB 243.92 0 3.970 1.63%
20 35,425 KB 507.27 O 7.89 0 1.56%
50 90,514 KB 02 20.81 0 -
100 | 184,281 KB o2 56.63 O -
SFC| 10 7,218 KB 711.01 O 2.94 0 0.41%
20 14,543 KB 1,414.45 0 5.71 0 0.40%
50 | 37,006 KB | 3,534.09 O 14.19 O 0.40%
100 | 75,095KB | 7,171.75 O 28.28 O 0.39%
10000 —
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e
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Fig.11 Graph of writing speed of polylines.

07 0O0O0O0OO0O0OOOGCODOO
Table 7 File capacity of I/O.

oo |ID oad goooooo gopoooa
oo oo oo oo

P21 | A | 215,734 KB o o o o

B |324,346KB| o o o o

C | 432,963 KB x x o o

D | 540,634 KB X x o o

E | 649,253 KB | x x o o

F | 757,356 KB x x o o

SFC| G [215,713KB]| o o o o

H | 324,117KB o o o o

I |432,510KB| o o o o

J | 540,908 KB x x o o

K | 649,307 KB X x o o

L | 757,705 KB X X o o
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Fig.12 Detailed figure of load block-construction.
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08 OCFOOODOOOOoOooooono
Table 8 Reading speed comparison in OCF authorization.

oo |ID goooo oo goooooo (booooo (oboooo
P21 | A o0o-0o0ooo 1,382 KB 14.56 O 0.86 O 5.91%
B oo-0oooo 842 KB 7.23 0 0.62 O 8.58%
C oo-00o000o00 507 KB 13.19 0 0.45 0 3.41%
D (0000000000000 |1,957TKB 16.40 O 1.210 7.38%
E oo-0ooocoooo 1,128 KB 11.42 0 0.86 O 7.53%
SFC| A oo-0ooooo 217KB 0.59 O 0.29 0 49.15%
B oo-00o00 212 KB 0.65 0 0.210 32.31%
C oo0-00o0o0ooo 144 KB 0.58 O 0.15 0 25.86%
D |(00-00000oooooo 417KB 1.090 0.43 0 39.45%
E oo-00o000o00 213 KB 0.72 0 0.16 O 39.45%
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Fig. 13 Reading speed comparison in OCF authorization.
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Fig.14 Plan of identity determination module for SXF Ver.3.0.
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Table 9 Parameters of drawing title.
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Fig. 15 One-to-One association by name of definitions.
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Fig.16 Association of geometric data in groups.
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Fig. 17 Association by adding figure-identifying number.
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Fig. 18 Sorting by name attribute.
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Fig.19 Matching by name attribute.
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Table 10 Difference information for external system.
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Fig.20 ID numbers allocated to parameters.
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Table 11 Time required for data comparison.
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Table 12 Number of detected difference.
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Fig.21 Check of SXF Ver.3.0 data after correcting.
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