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1.1 DVD FARFEARE

bti# DVD(Digital Video Disk)7F & A% . SCATfifi 4755 5N J7 1HI R R FH AR
Ji&, HIE 44 ITEE ] Digital Versatile Disk($1 7 2 itk EKr. Rk
Ui, DVD 2FH MPEG2 [ R4 A KAt A7 515, /& CD Biseik. 25 KM
WO AE R, SRR SRR L 2 AR IE T — B, S — AN ILIE A%
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Kibispsk. Hi DVD FhSEAT : UR L M DVD s2 4L, s L Al i DVD
HWAL. S ANREMA DVD—ROM. Al —k K DVD—R. 7 Z R#E 5K
DVD——RAM. DVD—RW %,

DVD GRS feili— —4F, DVD i Z Ak i, [E#55C DVD 7F
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AL TR 88 5 2% 2 ) 77 ol e e e s P TR EE 2 BG 70 . DD A4 S S B 1Y
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OK P il 4 o1, i DVD sgAR SRS AL HL AR 155
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Wi DVD g5 06dt, 4 DVD 8434 3 K. REFHOX 3 Rl i =X
P, EMh 10 27 Hot (L4 1000 SEI0A A7) . DVD L B IESR] &
B K, R T R e A SRS, AR A N . 5 DVD
AR BATATEL, DVD 5 W B () BURE B e KO 192kHz, B U3 4 [
0——100kHz.
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3. DVD SEELAEIHRE A

AR T2 EH LR, 4 1975-2005 4EfF) DVD HiE, shfE A K2 F, LA
5T DVD F AR S AR LR 85 55 4 el AH - 30 56 % -4 T T AT 9 #T o

3. 1 DVD L HIZRAURG DL I3 -

gguil, FEELREEEES, M 1975 423 2005 4 11 H, DVD AHK L FH
TR 1629 11 (B R WIEA) . MBI A, R R WA 1563
P, SMBEE R 65 £F, FERERIE 1 fF. BIYE DVD g, RIHLRLE K
M4y, iK% 95.95%, MAMEBETEH Y 3.99%, FHARE A A 0.05%, oAl R
BA L JUASZRBLR 0 A 15 O L] 1

o ity 85:35%
O design 399%
W reissue 0.05%

1563 utilfty|

Utility CRUEIAD | 1563
Design (AWt H]) | 65
Reissue (FRRR%GH) 1

B 1 LRSI

3.2 DVD EH S E BTG L -

SR ORMO| BR | BE
i | BA | BRI
1995 | 2 0 0 2
199 | 35 0 0 35
1997 | 138 0 0 138 il
1998 | 269 | 2 0 271 8
1999 | 237 2 0 239
2000 | 341 4 0 345 |
2001 | 257 4 1 262
2002 | 189 | 13 0 202
2003 | 83 12 0 95
2004 | 12 28 0 40 o |
2005 | 0 0 0 0
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5 A A TGS EHATI, a2 1995 4ETF4G, DVD A3 UK ER K. t
FHEI 1, DVD L RITESE 4615 20 A0 (B T 2 75 1995 4F, LUSZE 3G,
08 fEHY IR IE ok, b 97 SERIIN T 133 1, 99 4E AT TInlvk, {HAE 2000 4F
BB B g 345 1, He S ERERD . Mt 2l DVD ik A 2000 4
EB—Am, UG SCA G a3 Wi RO BT B DVD HK, i
KBEE 2 18] B RTE VLIS IR, {f DVD R AT, S5 2005 4F 5%
LR A AR YL R R R I, 2004 45 A k) R W] 44
L E R 28 fF, XEtEZE TH DVD BORIIIFUG | ik Fhosr (1 & B &A% ik
S5 T R0 i — B ]
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F ] K
1 pickup % T AR A L A R A
2 recording medium 79 X ‘ L
3 objective lens 17 | BRI R DGR ] B 2 R
4 computer system 15 L . . AL
5 storage medium 10 | — A, pickup CEOERD
g elongated g&:}(;l;é{%mg device ﬁ W R R £ Pab e
8 uv 9 | S DVD MEEELE, Wtk
9 semiconductor device 9 )
10 storing data 8 IR B ESH DVD )i
11 main information area 2 8 — . . .
12 Catalog Informatlon 8 Eo .[—H:ﬁl\’ reCOFdlng medlum (‘[’E}
13 audio manager 8 | SK). computer system (ic
14 signal process 7
15 player 7| HHLRS). stores (frfifi#s )
16 light source 7 _ )
17 record track 7 | semiconductor device (=544,
18 protection information 6 . [
19| storing defect management information | 6 | audio manager U B2
20 light emitting device > | light emitting device GOt ¥ %)

%3 A%
XLEHL L DVD FIMLESRCLE, 3% LA I 10 & e #8187 DVD [ J. DVD

TAE Rt 2842 &, tn: numeric aperture (X#EFL4%). optics system (J:2%
Z48). main information area2 ( =15 EAE# X ). mpeg-2 (Fr 45 iR D UV Kl
SEERAENCE R SR 2 DVD [ REER R J41, DVD # K 115 B A storing data

(fHitif5 2O+ catalog information ( H 3%/ 5L+ protection information (54745 &)
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4. DVD Hi RN w2 S 53y

4.1 DVD & 77 s vi) A 17 -

K 4: DVD LR E = A F AR

AIEZ 1996 | 1997 | 1998 | 1999 | 2000 | 2001 | 2002 | 2003 | 2004 | & &
Samsung Electronics Co., Ltd. 2 18 36 15 30 24 11 4 1 141
Semiconductor Energy Laboratory Co 0 0 0 6 20 22 15 7 1 71
Sony Corporation 3 17 17 8 8 7 3 2 0 65
Pioneer Corporation 1 16 8 13 7 15 3 0 0 63
Matsushita Electric Industrial Co., Ltd. 0 1 6 9 15 10 14 5 2 62
Kabushiki Kaisha Toshiba 1 10 12 6 8 5 5 1 1 49
Thomson Licensing S.A. 0 1 11 12 9 5 2 1 0 41
International Business Machines Corporation 0 2 9 13 9 3 3 0 40
Philips Corporation 2 3 7 7 9 5 2 0 0 35
LSI Logic Corporation 0 4 14 8 1 4 1 0 0 32
LSI Logic Corporstian - 32
Philips Corporsticn - - 35. S | . S SR

International Business Machines Corporation __ ' — ' P E___+___r E__+___+_!_+___+_

Thomsan Licensing 5.4, [ .___.__.: _________________________

Kabushiki Kaisha Toshiba | e8] s i R N

Matsuishita Electric Industrial Ca., Ltd | [ -=

Fioneer Corparation - : -‘ ----------------------------------

F - o i o i 40 i oY e e 1 e b

Sony Corporation 83
Semiconductor Energy Laboratory Co - HEI R
Samsungy Electronics Co., Ltd. BT
0 20 40 60 a0 100 120 140
K 3. DVD & rE sl L I a6t K]

g AE DVD gL MBI+ KA, HERPATLUEH:
Samsung LA 141 PR HIE LR E R E, HOZESEE ) Semiconductor Energy
Laboratory A w], LA 71 #4755 —, $ K K& Sony. Pioneer. Matsushita Electric
Industrial J5258 =, VU, #ifi. MARIHIEHRERE BF, §1 10 ZA A BILHIE T
599 fFE&F], 5 DVD Hiih L H 1629 {111 36.77%, A4 & L If122 1T .

AN, FEIXHT 10 KA R P E R Ak G, AT 25 —0A01) Samsung & — 5K i [
ANEl, M2 ER—FERAFAMARKHAARLAT, MHAT 10 XAdAH, kKAX=
AMEFA TS T, RA % Philips A&k A2, H, EEA L
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b LB 3, B HRAREEE AL AR 96T #, £3£E DVD i L,
1999 fELLHT, HAEEEN I LG E4E TR E Sk GEEAR i+
N 3% LA i B LA — AN K AR 7= DVD 7= i) {H 3 MR E A2 7716 DVD iRt
FEFTHZ G, HA DVD BHER N 1R 248 4k o b [E $l5d& (¥ DVD
{EE BRI b 2 — T (LRI b 2T G, A AE 36 [E] i LR
Mt BLAR T D, sl b S E A8 1 DVD IR & e A e,
MVIZH T HEAR R X —2, AR LS .

Bl 4: REHEART 5 1A ]/

MHT T2 AR R TG, $AA A REBRAMAR—FE, h L
A%, DVD (1 Hid & FLE AR 2000 APk TR0, 17423 ] F & Ik 21 5 ey i
Ry [ — M 2E 1997 £ 2001 4F2 [i), AU F] IR ks AR, X DVD
(RN T BBt 2 AAH ] o AR T AR S8 — mU2, BT KA ) L R)E 1 T
(RIS ] — AR LG 2000 4R 5L, #eAgiliskid, K24 445\ DVD it
HERI, XJLEA T CEAE DVD Mg IR, JF3 e e B
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4.2 DVD BER LRSI 704

DVD ER 5™ 4 7 5| T bR R

AL g% R BESITHE PQ2 PR RE S [ R
Samsung Electronics Co., Ltd. 457 141 3. 241 0.974 689. 4 0. 986
Semiconductor Energy Laboratory Co., Ltd. 189 71 2. 662 0. 800 297. 8 10. 833
Sony Corporation 403 63 6. 397 1. 923 546. 6 0. 4
Matsushita Electric Industrial Co., Ltd. 68 59 1. 153 0. 346 140. 6 0.632
Pioneer Corporation 290 62 4. 677 1. 406 410 2. 688
Kabushiki Kaisha Toshiba 163 49 3. 327 1. 000 244. 6 0. 69
International Business Machines Corporation 122 40 3. 050 0.917 186. 4 0. 667
Philips Corporation 135 35 3. 857 1. 159 197 0. 842
LSI Logic Corporation 105 32 3. 281 0. 986 158 0. 231
Hitachi, Ltd. 60 30 2. 000 0. 601 102 0. 875
Thomson Licensing 29 30 0. 967 0. 291 64. 8 1.5
Oak Technology, Inc. 47 29 1.621 0. 487 85. 4 0. 16
LG Electronics Inc. 69 24 2. 875 0. 864 106. 8 1.4
Intel Corporation 121 23 5. 261 1. 581 168. 2 0.917
Hewlett—Packard Development Company, L.P. 7 20 0. 350 0. 105 28.4 9
Victor Company of Japan, Ltd. 82 20 4. 100 1. 232 118. 4 1. 222
Industrial Technology Research Institute 53 16 3.313 0. 996 79. 6 0. 455
Hewlett-Packard Company 35 13 2.692 0. 809 55 0. 625
Texas Instruments Incorporated 67 11 6. 091 1.831 91. 4 0.1
Gateway, Inc. 17 11 1. 545 0. 465 31. 4 0. 833
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DVD ERHE A AN R Z A m LR 5 HEn R

AL X DI TR PQ2 HEO ) R AT fig
Samsung Electronics Co., Ltd. 2. 804 2. 878 0.974 1. 429 2. 818
Semiconductor Energy Laboratory Co., Ltd. 1. 160 1. 449 0. 800 15. 700 1. 217
Sony Corporation 2.472 1. 286 1.923 0. 580 2.235
Matsushita Electric Industrial Co., Ltd. 0.417 1. 204 0. 346 0.916 0.575
Pioneer Corporation 1. 779 1. 265 1. 406 3. 896 1. 676
Kabushiki Kaisha Toshiba 1. 000 1. 000 1.000 1.000 1.000
International Business Machines Corporation 0. 748 0. 816 0.917 0. 967 0. 762
Philips Corporation 0. 828 0.714 1. 159 1. 220 0. 805
LSI Logic Corporation 0. 644 0. 653 0. 986 0. 335 0. 646
Hitachi, Ltd. 0. 368 0.612 0. 601 1. 268 0.417
Thomson Licensing 0.178 0.612 0. 291 2. 174 0. 265
Oak Technology, Inc. 0. 288 0.592 0. 487 0. 232 0. 349
LG Electronics Inc. 0. 423 0. 490 0. 864 2. 029 0. 437
Intel Corporation 0.742 0. 469 1. 581 1. 329 0. 688
Hewlett—Packard Development Company, L.P. 0. 043 0. 408 0. 105 13. 043 0.116
Victor Company of Japan, Ltd. 0. 503 0. 408 1. 232 1.771 0. 484
Industrial Technology Research Institute 0. 325 0. 327 0. 996 0. 659 0. 325
Hewlett-Packard Company 0. 215 0. 265 0. 809 0. 906 0. 225
Texas Instruments Incorporated 0.411 0. 224 1. 831 0. 145 0. 374
Gateway, Inc. 0.104 0. 224 0. 465 1. 207 0.128
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FEAF R R, JATEL T3, LRSS, MR RE 551
b v e A F BRI TR L, AT DATAI A B WL 2 ) R S48 B R Stk
o LA HE R AR S HIRECR UL, Samsung Electronics 23 7] DLt 454k
T4k 1A . {H 2 Sony Corporation 2 i) HLUAR7E 4 ) B 545 7 T 7%
J& Samsung Electronics, {HAZAR KL A4 5| H 2 H1 & Samsung Electronics 1]
P XM —MUTE 3 H] T Sony Corporation 2 & 4535 A J7 T A 1R 52 1)
7.

MR A I E (K, FRATEIAE DVD AR H kb T-40 4 Hh AT 11
Kabushiki Kaisha Toshiba (A~ AR ANWFFEN S ¥R\ & LA T
PRAEAE R ARdE, S8 Al AN 0] R FE BR M S ARAEIRI LB, SR &ARER AT
B, 315 T DVD LR o vl A 2R 24wl L R 5 - br i b . DA
e, FRATTRT LU IR ) At 56 4 23 W) AH LE BT B TR AR 3 AR R Ty TR 5 5

MR AR

— Samsung Electronics Co., Lid

FH215 | Sony Corporation
T — Philips Corporstion

— LG Electronics Inc.

AE AT

AR A AEATHS | Fin st

B 5. 2w A L AR bR 1A

TP EATIE Blu-Ray B —288%.00 A F]: Sony Corporation (%
J&é )+~ Samsung Electronics ( =A%) LG Electronics Inc. (LG). Philips Corporation
CEANED rgextge. @Rk, LG 7EL A gL A4 s | H b
AERS N 1/2; AHZ TR L RIARXS AR LK A wl ik T e, 2
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DVD [ L7 HT 4R

AR EIEAA T AP, X WA RN T LG 2w BARAE H i) DVD 43
SRR AR NS, ERE IR R AN B 10 A 2 W] 25 A8 hn AR

Pty [ARA R IEAS B AL TR — R KA b
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% 5: DVD K UPC /31 sk
UPC |explain patent number
369|DYNAMIC INFORMATION STORAGE OR RETRIEVAL 471
TELEVISION SIGNAL PROCESSING FOR DYNAMIC RECORDING OR
386|REPRODUCING 231
ACTIVE SOLID-STATE DEVICES (E.G, TRANSISTORS, SOLID-STATE
257|DIODES) 51
428|STOCK MATERIAL OR MISCELLANEOUS ARTICLES 62
COMPUTER GRAPHICS PROCESSING AND SELECTIVE VISUAL DISPLAY
345|SYSTEMS 73
348TELEVISION 82
714ERROR DETECTION/CORRECTION AND FAULT DETECTION/RECOVERY 74
ELECTRICAL COMPUTERS AND DIGITAL DATA PROCESSING SYSTEMS:
T10(INPUT/OUTPUT 66
713|ELECTRICAL COMPUTERS AND DIGITAL PROCESSING SYSTEMS: SUPPORT 74
361|ELECTRICAL SYSTEMS AND DEVICES 40
206|SPECIAL RECEPTACLE OR PACKAGE 51
711|ELECTRICAL COMPUTERS AND DIGITAL PROCESSING SYSTEMS: MEMORY 52
380|CRYPTOGRAPHY 53
359|SYSTEMS AND ELEMENTS 37
ELECTRICAL COMPUTERS AND DIGITAL PROCESSING SYSTEMS:
709MULTICOMPUTER DATA TRANSFERRING 36
156|ADHESIVE BONDING AND MISCELLANEOUS CHEMICAL MANUFACTURE 21
DATA PROCESSING: PRESENTATION PROCESSING OF DOCUMENT, OPERATOR
715/INTERFACE PROCESSING, AND SCREEN SAVER DISPLAY PROCESSING 38
725|INTERACTIVE VIDEO DISTRIBUTION SYSTEMS 32
RADIATION IMAGERY CHEMISTRY: PROCESS, COMPOSITION, OR PRODUCT
430|THEREOF 29
DATA PROCESSING: FINANCIAL, BUSINESS PRACTICE, MANAGEMENT, OR
705/COST/PRICE DETERMINATION 41

MW EEZTLUEH, DVD Mk LA EZEEF 7 369 ( DYNAMI
INFORMATION STORAGE OR RETRIEVAL ) 3 & 7F fif £ & 1 386
(TELEVISION SIGNAL PROCESSING FOR DYNAMIC RECORDING OR
REPRODUCING) #h&AbsE |, ILATHH] 702 11, £ B HE ) 45% .
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company / UPC 369 386 257 428 345 348 714, 710 713] 361 206 711} 380 359 709
Samsung Electronics Co., Ltd. 82 32 0 1 1 2 11 4 5 2 0 3 2 2 1
Semiconductor Energy Laboratory 2 0 45 1 20 0 0 0 0 0 0 0 0 2 0
Pioneer Corporation 45 20 0 0 1 1 0 0 0 0 0 1 0 1 0
Sony Corporation 27 15 2 0 0 6 1 5 2 0 0 0 3 0 0
Matsushita Electric Industrial Co., Ltd. 28 16 0 2 3 4 1 0 3 0 0 0 2 0 0
Kabushiki Kaisha Toshiba 14 16 0 0 5 2 3 2 3 0 0 1 5 0 3
International Business Machines Corporation 4 0 0 1 2 6 3 8 2 2 1 2 0 5
Philips Corporation 13 0 2 2 4 2 2 1 0 1 2 0 0 0
LSI Logic Corporation 3 12 0 0 2 4 3 0 2 0 0 1 0 0 3
Hitachi, Ltd. 12 4 1 0 0 2 4 2 1 0 0 3 2 1 0
Thomson Licensing 14 0 1 0 2 0 1 0 0 0 0 2 1 0
Oak Technology, Inc. 5 10 0 0 3 0 6 4 2 0 0 4 1 0 1
LG Electronics Inc. 13 0 0 0 4 1 0 0 0 0 0 0 2 0
Intel Corporation 1 1 0 1 2 1 0 7 2 1 4 7 0 0
Hewlett—Packard Development Company, L.P. 7 2 0 1 0 1 1 4 1 3 0 2 1 1 1
Victor Company of Japan, Ltd. 5 10 0 0 0 0 0 0 0 0 0 0 1 0 0
Industrial Technology Research Institute 11 0 1 0 0 0 0 0 0 0 0 0 0 2 0
Hewlett-Packard Company 1 2 0 0 0 1 1 1 0 1 1 2 1 0 0
Texas Instruments Incorporated 3 2 0 0 0 0 0 3 1 0 0 1 3 0 1
Gateway, Inc. 3 2 0 0 0 1 0 2 0 2 0 0 0 0 0
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AR A A I 56 B L A s FEXT DVD SERANR L ASCIRAE T 0 AR,
Jekt DVD BEARME T RIS, SRIGNA T LRINE, EFud g, 4
HMH] UPC 73 28BS 7> DVD EE LAME A . AEtdbat b, JRA1A
DVD SARM KRR AT R, 315G T DVD SR L 8L MH s e o ARSI B
H, BATX DVD FRGUAN L R BEAT 78Ry, LB w2 HEAT T 100
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1. Witk E&, DVD 7R3 H HF LAt 1629 11, Hh AWML 65
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2. DVD Wik st 2000 k2] —ANEnil], LU XHRE B, X2
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[1] Sor%E, sk, REEL. DVD Y24k &5i 7 E 1 i 5 Eh i [9]

[2] 5K, #RImE. DVD Ju ki wt o [J]. ot 5404, 1998.12

[3] . DVD ¥OtkPYIL . fesk— A Mk

[4] kAR, Z4FEAL. DVD WOGSKHEAFHLI]. fAS AR, 2000.6

[5] #H I, Miks®, KR, DVD WOk HEAR K R HEAD] . BerS st
Wi, 2005.3

[6] whiiLig. M DVD LRI E(E B4 3] . EEE Sk, 2003.11
[7] EH#E. DVD LR R IIEFVET] - b R E ANV BT 24 B4, 2002.6
[8] XL, # E-BD 5 HD-DVD Frfz 4452

[9] 22 & 1, 55 Bk g KA L R L 1 B o3 B [M]. & 95 B RF & B 25 B R %k
.»,2002,4.

[10] e 34+ IE R MY BFE RO SCER H hicrt. B 52:2005 47 2 H

[11] http://www.uspto.gov
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Method and system for custom manufacture and delivery of a data

5860068 product Cook; David Philip [Petabyte Corporation 82
Method and system for providing a device identification mechanism|

6038625 within a consumer audio/video network Ogino; Hiroshi Sony Corporation of Japan 65

6166496 Lighting entertainment system Lys; Ihor Color Kinetics Incorporated 53
Method and system for updating device identification and status

6160796 information after a local bus reset within a audio/video networklZou; Feng (Frank) [Sony Corporation of Japan 51
Lens device comprising light blocking means and an optical pickup

5665957 apparatus using the lens device Lee; Chul-woo Samsung Electronics Co., Ltd. 49
Method and apparatus for copy protection for various recordingCopeland; Gregory

5659613 media using a video finger print C. Macrovision Corporation 46|
Method for securely distributing a conditional use private key to

5991399 a trusted entity on a remote system Graunke; Gary L. Intel Corporation 45

6275340 Anesthetic alleviation by sensory stimulation Brown; Rayford K. 41

Semiconductor

6274887 Semiconductor device and manufacturing method therefor Yamazaki; Shunpei [Laboratory 41

6233389 Multimedia time warping system Barton; James M. TiVo, Inc. 39
Method of purchasing personal recording media, system for
purchasing personal recording media, and media recorded with

5900608 personal recording media purchasing program Iida; Takahito 35

5734637 Optical pickup used with both <B><I>DVD Ootaki; Sakashi Pioneer Corporation 35
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6332194 Method for data preparation and watermark insertion Bloom; Jeffrey A. [Signafy, Inc. 34

6030581 Laboratory in a disk Virtanen:; Jorma Burstein Laboratories 32

6222983 DVD Heo: Jung—Kwon Samsung Electronics Co., Ltd. 31
Recording medium with format for preventing unauthorized copying,

6072759 and reproducing apparatus for same Maeda; Muneyasu Sony Corporation 30,

6088322 Single objective lens for use with CD or DVD Broome; Barry G. 30

6084843 Optical recording and reproducing apparatus and method Abe; Tsuguhiro Sony Corporation 29
Single chip computer having integrated MPEG and graphicallVainsencher;

5977997 processors Leonardo LSI Logic Corporation 29
Information record medium, apparatus for recording the same and

6212330 apparatus for reproducing the same Yamamoto; Kaoru Pioneer Corporation 29
TIRIS based kernal for protection of “copyrighted” program

5905798 material Nerlikar; Madhu V. [Texas Instruments Incorporated 29

Friend; Steven

6052279 Customizable hand-held computer Darren Intermec IP Corp. 28
Method of using a single pick—up head to read and store data on
discs of different thicknesses and structure of a pick—up head

5659533 apparatus therefor Chen; Tzu—Kan Sampo Corporation 27

Gruse; George|llnternational Business

6389538 System for tracking end—user electronic content usage Gregory Machines Corporation 26

6391956 Polyoxymethylene resin composition Horio; Mitsuhiro |Asahi Kasei Kabushiki Kaisha 26

6131071 Spectral decomposition for seismic interpretation Partyka; Gregory A.BP Amoco Corporation 24

5987417 DVD Heo; Jung—Kwon Samsung Electronics Co., Ltd. 24

5809245 Multimedia computer system Zenda; Hiroki Kabushiki Kaisha Toshiba 24

6055478 Integrated vehicle navigation, communications and entertainmentHeron; Craig Sony Corporation 23
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Audio disk of improved data structure and reproduction apparatus

6381403 thereof Tanaka; Yoshiaki |Victor Company of Japan, Ltd. 23
Programming tool for home networks with an HIML page for a pluralityHumpleman; Richard
6182094 of home devices James Samsung Electronics Co., Ltd. 23
6398022 Digital video disk holder Mou; Lee Ching Cheong Wing Electric, Ltd. 21
Aucsmith; David
5915018 Key management system for DVD Wayne Intel Corporation 21
5984880 Tactile feedback controlled by various medium Lander; Ralph H 21
5923754 Copy protection for recorded media Angelo; Michael F. |Compag Computer Corporation 21
Information record medium, apparatus for recording the same and
5960152 apparatus for reproducing the same Sawabe; Takao Pioneer Corporation 21
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