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lifting wavelet transform
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M 4. BGRB8l S )k A% % St
TR [R] SR 3 | 52 40 S A i B | IS SR K ()
KA IR AR ) RS B Bk R Rk

R AR SCRRAR 56 45 SR He 36 R LA AR &2
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Tab.3 COMTRADE data of compression/

decompression test

S SCHER AN / KByte

Bl R IR

gy BINARY ASCIL  WE  jmsgsr  mEl  S4K
Bl Bdm ook
1 57 133 0.7 8 7 2210
2 248 616 1.1 13 16 7082
3 936 2935 22 18 32 19973
4 15652 46490 3.9 33 64 195 465

x4 AREHFRBER

Tab.4 Results of loss compression test

S R4S MY T BINARY AN T ASCIT
H5  K/N/KByte Bl SCUFRYFEGR G JRU0G SCPFIY 46 L
1 42 13.6 31.7
2 5.8 42.8 106.2
3 16.4 57.1 179.0
4 162.0 96.6 287.0
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Tab.5 Results of lossless compression test

A R AXTF BINARY AHXT T ASCIT
45 K/N/KByte JEIASCURRY AT TR G SCPF 09 R 46 L
1 18.4 3.1 7.2

2 335 7.4 18.4

3 246.0 3.8 11.9

4 2745.0 5.7 16.9

RIS LR AR SCRE Y AR IR 5 K0 R 46 L
4 COMTRADE SCHZ 8748 K5 | F 46 Lb A i i A48
KRR SCIF 4 76 540 B BUS T =51k 96.6 Al
287.0 YRR EL . X FICHR 4 e RA R T
ARUF AR, SCPF 4 BUS T 5.7 F116.9 1Y i Jodit e 40
Lo, SO 2 BT R A B 2 R R S T
B R4 HE

F 6 EF XSO 4 Z5H ) COMTRADE SC 4,
SKHI 4 Fh/NB N HEA T B | T WL S S5
BB 3R A T NG R 4 S, B K
KR | 1 2 SCEk T R 2] CDF (4,2) IR 46
BOR AR 458, bR it F i, 5 CDF(6,2) .
CDF(8,2)/INi % F COMTRADE H K & A7 7E i/
ARG SRR EA TR Eg L, FHRE 2 AT
LRGN = T DS I R 752 WANY k(ST 9 - R £
PR BT DAZE B DX T 52 PR B COMTRADE SCA4: T
&L EEE R CDF(6,2) F1 CDF (8,2 ) 3% 2 476 {45 5
22 ) /N A5 AR 3 5 A B 0 /N FR B I A
T 4
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Tab.6 Results of compression by different wavelets

— T SR
hixn B0 /?(ﬁByte )‘Cﬁ‘jij/]\/?(ﬁl%yte
CDF(2,2) 3572 251
CDF(4,2) 3501 162
CDF(6,2) 3479 152
CDF(8,2) 3468 148

7 WIR T X 4 FAS[R] SCEF ) P9 R 10 SR 38 1
AP 4 5 RN R G 38 T BRI R 2 R W
/NIEH CDF(8,2) . M) WA #58 He 45 J= 1 i s
ECHE 0 5 0 BOHE 1R 25 B AR/ NEOS R 3 A6 T R A i
JE40 J5 A m] K

*7 HEEEHNEEREERAYTIZE

Tab.7 Maximum deviation of loss compression
for different faulty channels

S RARBITIRE/ %
y=1 y=2 y=3
1 0.21 0.26 0.29
2 0.23 0.25 0.31
3 0.31 0.36 0.38
4 0.44 0.46 0.49

2% 8 R A X 4 2% COMTRADE #4578 2
¥ 38 4 A ENLEVEFT T Heiskes, wT L ik

x8 HITESR /MBIEMELIXEER
Tab.8 Results of parallel compression/
decompression acceleration ratio test

Bt HAT AT A] /ms | I3 E

KA A/ ms 2 1% 3% 4 ¥
i 1562 849,1.84 592,2.64 482,3.24
it & 754 412,1.83 289,2.61 234,3.22

Bk M 2 K ok COMTRADE HCHE SCOF A9 ok |
CPU B0 BB 38 0, SR 28 P fin 2k L

8 LA

DA s 4 0 1 SR A S e o A L e e 2R A T
VeI T 76 4 240 T HL 1 3 50 N 48 R840 sk D 55
#RJE LA IEEE COMTRADE #% 2U 17 £ A7 1018 L | IF
FLh T R G0 A5 W A PRk & | TR Bk 4 L
Bt R AR KA JFA WY BN REE N L &
GiR R A SCHE T 31 ] TEEE COMTRADE
¥ AT IR 48 /A Ak I Fa AH I 3 R
45 /R T R IR U X T4 K 78 17,
COMTRADE SCHA#B AT AR AR KA R 46 b | JF B Ak
N T 2 AT R R RS Bt e,
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Parallel compression and decompression algorithm for

massive recording data in IEEE COMTRADE format
GUI Xun
(School of Aeronautics and Astronautics, University of Electronic Science and
Technology of China,Chengdu 610054, China)

Abstract: A parallel compression/decompression algorithm is put forward for the massive fault recording
data in IEEE COMTRADE format. A lossless data recovery formula is given for the time information in
COMTRADE data file and an optimized coding algorithm is proposed for the status data. The high-
frequency analog data are transformed with the lifting wavelet,quantified with hard-threshold,and then
compressed by the Deflate algorithm based on the LZ77-Huffman hybrid entropy coding while the low-
frequency analog data by the RLE coding algorithm. A data partitioning algorithm is proposed to effectively
compress the COMTRADE data file in turn,which is based on the optimal layers of wavelet decomposition
for high-frequency analog data for patching the least zeros. Mapped to different CPU cores,the compression/
decompression threads access the computing data through the competition of channel serial number. The
format of compressed file and the technology of variable-length storage and access are introduced. Test
indicates that,the great compression ratio is gained and the linear acceleration ratio is obtained along with
the increase of CPU core quantity and COMTRADE file size.
Key words: data recording; IEEE COMTRADE; compression; decompression; compression; decompression;

data processing; LZ77; Huffman; Deflate; wavelet transforms



