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o JERBEEE: https:/github.com/oldmanpushcart/laser (https://github.com/oldmanpushcart/laser)
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o ERIFELARRTFET Server ERUNNRAEIE, SRE— MR (HEAIFEA1g, REN16g) ,XHFNE—TRER—ME
LERTRAN), XEFE—THRKEEEN0-200MF T (asciid2-127)

e clientif 2 MEEPERKAARLERER (LaNERKRESEMAR, BIRKEITEN—1T, WREBRETHRIE
K) ERIERH BEIREN—RFE

o Serverlif E{RIEMFELABERINFH

o BEMELHTAE, RSTHEANZDZ—FF (Msize/3ZRIFiAEIEsize/3N TR, RAG TEE) EERIREE
SUBIFNA L H120 123456789 => 123789 => 987321 HRFELFENIC LFS (BRELER, STrIM_EXER
WES, FSNEFIREE AFRER) Flal%E01Taaa NERA Oaaa

o D EXMIERMBBER= 22— AF NFS)BIRIER KLKclientiF R 2 EHLE, MSEFMEMERAE, BRI
F7EServerinh st & Clientim A IB (75 KPR AL SL AL FRIFPIR)

o RIEFEAHEHFRIEE NERXHRIRFS AR 358 X AHIRFE —2Ko

b FJA 2RO E
o 241Z+96GINTE+T I #EEHL * 2

e Linux version 2.6.32-220.23.2.ali878.e16.x86_64 (ads@kbuild) (gcc version 4.4.4 20100726 (Red Hat 4.4.4-13)
(GCC))

¢ Intel Corporation 82580 Gigabit Network Connection
¢ Intel(R)Xeon(R)E5-24300 @ 2.20GHz
e JDK8
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while(true)
. -~ 3 . -~ ~
‘ ) ’ N

/ \ / \ :
itersk Socket:: ) Socket:: ) Client::
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Req++/—
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’ N / \
! Socket: ) ! Socket: Cli
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~ & > -’
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DataSource DataPersistence
HER Ak
File:/data/data File:result
X FaX 54T
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o serverim NI BB S KORIZEE

XS BRFHRAXAHERFERIENRSH—BNINF, BTRENERE, RSHFENESTIERAMT
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XERANENRAT THAEIIHRNITER.
HIP—P TR, BIAFENTFEE—INERFTHA, reader&kZBE CASHTHIRNETIDR

A7ET: Page
RS PAGE_NUM
BITE: ROW_COUNT
2 : READ_COUNT
W|iEm: IS_LAST
#4868 DATA
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ROW/[1]{256B)
ROWI[2]
ROWI[3]
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LR
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getRow:: <
END
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o clientiimAF IR RIZE

clientifiputRowRI T+ E 3T R fpageNum, BURTENMAERRIHBRALE, clientifZEiP— 1 pageSwitchertiE, MTT
BRTRAONMNEFIR, YANERER, writertki2EEEpageSwitcher&ig, KU RIRFIImmapEISC R,
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ATETT: Page
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FPH#: BYTE_COUNT
#iBEE: DATA
LENGTH(4B) DATA(<=2108) PADDING(<=428)
ROW[1](2568)
ROW[2]
ROWI[3]
ROW[9999] Page 1 Page 2 Page ... Page 47
| Page[0] ‘ Page[1] | Page[2] ’ Pagel...] | Page[47] ‘

Mm%k PAGE_TABLE
>
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putRow:: PAGE_TABLE switcher::
START _.-=®\  stART
TESE > N—»|  mmm
Y

HEES
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KIS
o P writer{{iS

RIBrowIkETS, B TIERNsizeit BN, KB pageNumERREERBPHIEtableldx, H&ITIBERS
tableldxRhUTTRSZ B, AHpageNumTIRKRIETIIBRFOIE, Hitwriter k2B e, EINZIHLIE,

final int lineNum = row.getLineNum();

// HHETG
final int pageNum = lineNum / PAGE_ROWS_NUM;

// HHEIERME
final int tableIdx = pageNum % PAGE_TABLE_SIZE;

while (pageTable[tableIdx].pageNum != pageNum) {
// R TULRF M HIALE Fr i A TUE RS R A b
// WEARTUHEAR KA, XBRABEERFRE, HHELER
// log.info("debug for spin, page.pageNum={},pageNum={}, lineNum={}",
// new Object[]{pageTable[tableIdx].pageNum, pageNum, LlineNum});
}

o X Fifreadertkiz

%MreaderA A2 A BERIM ME —T1HSER—1TIE R, XA CASHAXRIEE R RE—MEIERKINEpage.readCount
1, FHETHT,
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while (true) {

final Page page = currentPage == null ?
pageTable[@] : currentPage;

final int readCount = page.readCount.get();

final int rowCount = page.rowCount;

if (page.islast
&& readCount == rowCount) {
if (null == row) {
return EMPTY_ROW;
} else {
row.setLineNum(EMPTY_ROW.getLineNum());
row.setData(EMPTY_ROW.getData());

return row;
}
}
if (readCount == rowCount) {
continue;
}
if (!page.readCount.compareAndSet(readCount, readCount + 1)) {
continue;
¥
}
BRIRITRE

BAOGCHFFH: BIMARNR—IMFTHE, EZ2NAFTR, BEE#EZFEN, EINERMNIE
PRER, NREAUUBRVAFFRRINE, B/NGCEANFEIMCHN RIVBRKE

THi: WMRNTUHERME, BLBDSBEHERIEL, CPULREDR, HRETE, XABAkRN
X, R THYNER, RIESNEESETERRS

o EFiRwritertkIZ K EEIE K
BRIHEMERGAENTT, REYwritert 2 EbufferlEif 2 1 2 REE K.
BT EANIOK A Rwriter4i2E YbufferEif i S Eserver KCiE K, EMEXKEUTEE T ZXERELNE), B
H7E T 4aserverflliE R BHIE S
final ByteBuffer buffer =

ByteBuffer.allocateDirect(options.getClientSendBufferSize());
while (isRunning) {

// final GetDataReq req = new GetDataReq();

if (buffer.remaining() >= Integer.BYTES) {

// buffer.putInt(req.getType());
buffer.putInt(LaserConstant.PRO_REQ_GETDATA);
continue;

} else {

socketChannel.register(selector, OP_WRITE);
buffer.flip();
}

selector.select();
final Iterator<SelectionKey> iter = selector.selectedKeys().iterator();
while (iter.hasNext()) {

final SelectionKey key = iter.next();

iter.remove();

if (key.isWritable()) {

// final int count =
socketChannel.write(buffer);
// log.info("debug for write, count="+count);

buffer.compact();
key.interestOps(key.interestOps() & ~OP_WRITE);

¥
o clientifireadertki2

reader& 2 K bufferiEi
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final ByteBuffer buffer =
ByteBuffer.allocateDirect(options.getClientReceiverBufferSize());
final ReadableByteChannel readableByteChannel =
options.isEnableCompress()
? new CompressReadableByteChannel(socketChannel,
options.getCompressSize())

socketChannel;

M 25 R

o iR E4.3S—55 28]

o client_vmstat

clientitBEIN, SserverlmhEEMTIERNEIBZIXARSESHNAR, FUBIINELETIIIIE, HClientTEM

B, FaRXERE, SEVHRIREGREEENE,
o 0 7224 72071696 300628 19586576 0 0 0 © 351 415 © © 100 © O
S 0 7224 71896752 300628 19586576 0 0 '] © 11379 14794 4 196 0 0
14 0 7224 71627080 300628 19586608 0 0 0 © 204881 121580 62 12 25 © 0
4 0 7224 71040688 300628 19586608 ] ] 0 © 128707 154827 24 967 © 0
procs memory ——-swap-- ————— ig-——— —- system-- ——-—- cpu-----
r b swpd free buff cache si s0 bi bo in cs us sy id wa st
1 o 7224 70471776 300628 19586608 0 0 0 © 140024 164611 21 10 69 © 0
6 0 7224 70061824 300628 19586608 0 0 0 © 145904 174304 14 10 76 © 0
11 7224 69788288 300628 19586608 0 0 © 623580 83946 107134 6 7 85 2 @
o 4 7224 69776880 300632 19586608 0 0 © 156724 2485 1470 © 192 7 @
2 3 7224 69799200 300632 19586608 0 0 0 4 2401 1587 © © 92 8 @
e 5 7224 69818672 300632 19586608 0 0 0 64 2377 1770 © © 90 10 @
e 5 7224 69840496 300632 19586608 0 0 0 © 2352 1443 © 0 83 16 0
o 5 7224 69864192 300632 19586608 0 0 0 © 2398 1819 © © 84 16 ©
o 3 7224 69885184 300632 19586608 0 0 0 4 2406 1612 © © 89 11 @
o 0 7224 72070064 300632 19586608 0 0 0 84 10234 5976 © 199 0 @
o 0 7224 72070160 300632 19586608 0 0 0 @ 363 451 © © 100 © 0
(http://img4.tbcdn.cn/L1/461/1/3dc93f4534cbb363a35cd996043a16816f182a7b)
o client_gc
clientli, &Afull gc RE%E—XRyoung gc, RFfEI16ms
$jstat -gccause ‘jps|grep laser|awk '{print $1}'' 1000 1000
S0 S1 E 0 M ccs YGCT FGC FGCT GCT LGCC
0.00 0.00 74.00 1.31 15.13 17.34 ] 0.000 ] 0.000 9.000 No GC
0.00 0.00 B84.00 1.31 15.13 17.34 ] 0.000 [} 0.000 9.000 No GC
0.00 0.00 54.00 1.31 15.13 17.34 ] 0.000 ] 0.000 0.000 No GC
9.00 16.45 26.28 1.31 94.31 83.88 1 0.016 [} 0.000 0.016 Allocation
0.00 16.45 47.76 1.31 94.31 83.88 1 0.016 ] 0.000 0.016 Allocation
9.00 16.45 50.82 1.31 94.31 83.88 1 0.016 ] 0.000 09.016 Allocation
0.00 16.45 50.82 1.31 94.31 83.88 1 0.016 ] 0.000 09.016 Allocation
0.00 16.45 50.82 1.31 94.31 83.88 1 0.016 [} 0.000 0.016 Allocation
9.00 16.45 50.82 1.31 94.31 83.88 1 0.016 [} 0.000 0.016 Allocation
9.00 16.45 50.82 1.31 94.31 83.88 1 0.016 ] 0.000 0.016 Allocation
9.00 16.45 50.82 1.31 94.31 83.88 1 0.016 0 0.000 09.016 Allocation
0.00 16.45 50.82 1.31 94.31 83.88 1 0.016 [} 0.000 9.016 Allocation
(http://img4.tbcdn.cn/L1/461/1/0e5fc1ad5fa51deb09c3c48f370b4242e1409977)
© server_gc
serverlfi, JRAfull gc, MXRyoung gcFAR17ms
$jstat -gccause ‘jps|grep laser|awk '{print $1}'' 1000 1000
S0 S1 E 0 M ccs YGCT FGC FGCT GCT LGCC
0.00 0.00 64.00 47.68 15.13 17.34 0 0.000 0 0.000 0.000 No GC
0.00 0.00 B80.00 47.68 15.13 17.34 [} 0.000 0 0.000 0.000 No GC
0.00 0.00 098.00 47.68 15.13 17.34 [} 0.000 '] 0.000 0.000 No GC
0.00 1.10 17.00 47.68 96.13 92.67 1 0.009 0 0.000 0.009 Allocation
0.00 1.10 37.00 47.68 96.13 92.67 1 0.009 0 0.000 0.009 Allocation
0.00 1.10 43.00 47.68 96.13 92.67 1 0.009 0 0.000 09.009 Allocation
0.00 1.10 43.00 47.68 96.13 92.67 1 9.009 0 0.000 0.009 Allocation
0.00 1.10 43.00 47.68 96.13 92.67 1 0.009 0 0.000 0.009 Allocation
0.00 1.10 43.00 47.68 96.13 92.67 1 0.009 0 0.000 0.009 Allocation
0.00 1.10 43.00 47.68 96.13 92.67 1 0.009 0 0.000 0.009 Allocation
0.00 1.10 43.00 47.68 96.13 92.67 1 0.009 0 0.000 0.009 Allocation
0.00 1.10 59.60 47.68 96.13 92.67 1 0.009 0 0.000 0.009 Allocation
0.00 1.10 70.40 47.68 96.13 92.67 1 0.009 0 0.000 0.009 Allocation
0.00 1.10 78.40 47.68 96.13 92.67 1 0.009 0 0.000 0.009 Allocation
0.00 1.10 B86.40 47.68 96.13 92.67 1 0.009 0 0.000 0.009 Allocation
1.79 0.00 5.85 47.68 95.99 095.08 2 9.017 0 0.000 0.017 Allocation
1.79 0.00 9.72 47.68 95.99 05.08 2 0.017 0 0.000 0.017 Allocation
1.79 0.00 9.72 47.68 95.99 05.08 2 0.017 0 0.000 0.017 Allocation
1.79 0.00 9.72 47.68 95.99 065.08 2 0.017 0 0.000 0.017 Allocation
1.79 0.00 9.72 47.68 95.99 095.08 2 0.017 0 0.000 0.017 Allocation
1.79 0.00 9.72 47.68 95.99 095.08 2 0.017 0 0.000 0.017 Allocation
1.79 0.00 9.72 47.68 95.99 05.08 2 0.017 0 0.000 0.017 Allocation
1.79 0.00 9.72 47.68 095.99 05.08 2 0.017 0 0.000 0.017 Allocation
1.79 0.00 9.72 47.68 95.99 095.08 2 0.017 0 0.000 0.017 Allocation
1.79 0.00 9.72 47.68 95.99 095.08 2 0.017 0 0.000 0.017 Allocation
1.79 0.00 9.72 47.68 95.899 95.08 2 9.017 0 0.000 0.017 Allocation
1.79 9.00 12.83 47.68 095.99 95.08 2 0.017 0 0.000 0.017 Allocation
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serverli, RATHATI, HEVIRREIK, BEcpultBAEFESH, HARFIHEENENERTE

2 @ 2371712 87427736 192572 4033560 0 0 ] 0 1407 490 4 096 0 0

© 0 2371712 87428232 192572 4033560 0 0 ] ® 867 533 2 098 0 0

@ © 2371712 87428368 192572 4033560 0 0 [} © 420 503 © © 100 © O

2 0 2371712 87398848 192572 4033560 0 0 [} 102835 98729 13 2 85 0@
procs memory swap-— ————-— 10— — system—— ————- cpu-———-—

r b swpd free buff cache si s0 bi bo in cs us sy id wa st

6 © 2371712 87398728 192572 4033560 0 0 [} © 167649 190936 5 3 92 @0 @
11 © 2371712 87399688 192572 4033560 0 0 ] 9 173144 173057 15 580 0 @
14 © 2371712 87399688 192572 4033560 0 0 [} © 214989 139478 45 O 46 0 0
© 0 2371712 87395224 192572 4033560 0 0 ] 0 224682 138978 44 9 46 0 0
© 0 2371712 87394232 192572 4033560 0 0 ] 9 1599 1020 © © 100 © O

@ © 2371712 87394112 192572 4033560 0 0 ] © 1532 1009 © © 100 © 0

(http://img1.tbcdn.cn/L1/461/1/2779bdbc9fc6bb77c2ef64481cdea76c5d5a2¢12)

o server_network

serverimf&, SR+, FHE200MER, KEHRMF

Time traffic

Time bytin bytout pktin pktout
13/10/14-05:01:15 540.00 744.00 7.00 4.00
13/10/14-05:01:17 1.3K 1.6K 15.00 7.00
13/10/14-05:01:19 249.00 341.00 3.00 2.00
13/10/14-05:01:21 950.00 016.00 11.00 6.00
13/10/14-05:01:23 351.00 477.00 5.00 2.00
13/10/14-05:01:25 395.00 420.00 4.00 2.00
13/10/14-05:01:27 162.00 420.00 2.00 2.00
13/10/14-05:01:29 314.00 420.00 4.00 2.00
13/10/14-05:01:31 285.00 605.00 4.00 2.00
13/10/14-05:01:33 11.6M 67.1M 93.2K 70.6K

13/10/14-05:01:35 17.7M 221.7M 148.7K 191.8K
13/10/14-05:01:37 13.3M 132.7M 108.7K 123.2K
13/10/14-05:01:39 19.5K 225.9K 302.00 3.2K
13/10/14-05:01:41 19.5K 225.9K 302.00 3.2K
13/10/14-05:01:43 19.5K 225.9K 302.00 3.2K

(http://img1.tbcdn.cn/L1/461/1/5d6510a1436437e2a152b16a5¢c89c4095a43b458)
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wihlle (true) {
Thread-1 Thread-2 Thread-... Thread-12
final Page page = currentPage == null ? pageTable[0] : currentPage;
final Int readCount = page.readCount.get();
final Int rowCount = page.rowCount;
it (page.IsLast
&& readCount == rowGount) {
It (null == row) {
return EMPTY_ROW;
Yeise(
row.setLineNum(EMPTY_ROW.getLineNum());
row.setData(EMPTY_ROW.getData()):
return row:
}
}
it (readCount == rowGount) {
continue;
}
it eacgCount.compareA et(readCount, readCount + 1))
Wi Page[0] Page[1] Page[2] Page[3]
Row-1 B B B B
Row-2
Row-3
Row-4 Page 1 Page 2 Page 3
Row-5

(http://img2.tbcdn.cn/L1/461/1/2c85e48b537bd3b27c85a91bab50f8184fd4a838)

o B MRBLERREHShash, KEBMIIBITENDE, B—2HNreaderki2, EXMAINEIIgetRow,
AIMAKRBPCASH RS, BEERRE, ENATUIERDIIER, EF —WIUBRELENDN, Fa%E, &
F_HIERER, F—NIBRIZZE, SHEHERETMIE—H
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Thread-4

Thread-0

Thread-9

Page[0]

Row-1
Row-5

Thread-1

Thread-5

Page[1]

Thread-10

Thread-6

Thread-2

Page([2]

Row-3
Row-7

(http://img4.tbcdn.cn/L1/461/1/298f92944e42cef8af2667d94cb506b0ebee1740)
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TEXE (7)

BT ZXE

@ (/users/22469)

@ (Jusers/80912)

ﬁ\ (/users/54183)

"(/users/66558) 'T-. (/users/65534) @-(/users/?O??Q) i{’ (/users/67583) !@(/users/34292)

1% 30 (/articles/23737/unvoteup)

Go

* 17 (/articles/23737/mark)

(users/22961) ) (users/92846) Q(/usersnsszs)

(/users/72622)

(/users/10631) , (/users/12016) “(/users/82502) G(/users/7797) @(/users/%gos)

| (users/74872) B (users/12679)

.

.

LU

netty4 UDP i&fE (/articles/24090)
axis1.4bugiE B HIFN A A2 FEZE (/articles/7854)

R Fthreadlocal EF B OEEE T EEEHTEIR (/articles/12751)

(/users/74361)

(/users/70643)

L_J0]

LK (fusers/35)
e AL=%
(/users/35) 1F
1% 0 (/comments/31130/voteup)
Q T45 (/users/67583)
AIBEREH,
(/users/67583) 2F
1 0 (/comments/31220/voteup)
%{ﬁ $UES (/users/68180)
AI=R=%
(/users/68180) 3F
1% 0 (/comments/31230/voteup)
\ IR (Jusers/12679)
w )
B
(/users/12679) 4F

.o

™o

http://www.atatech.org/articles/23737?commentld=31257#comment-31257

(/users/66288) 3 (/users/10570)

(/users/24680) % (Jusers/81253)

Thread-11

(/users/74470) L‘:’ (/users/71568) Q}ij (/users/35)

(/users/71841)

(/users/93405)

15/5/5 T44:12

Thread-3

Thread-7

Page(3]

Row-4
Row-8

X3E (/articles

27 ANREEX

(/users/7747

'Ll
-
(/users/2162

a

(/users/7097

Y

(/users/1448

o okHitpThAE S IRIG M (/articles/17520)

o NTPIZES AN KRREE M (articles/15828)
o EEE: MEUEEEERSBIE (articles/31833)

T—7#: deliveryizZEit&iZ4E (/articles/26459)

=

users/2040

@

(/users/6689

L=

(/users/2510

ﬁ)

2014-10-13 09:58:29 users/6628

=

(

(/articles/23i

2014-10-13 19:05:30

2014-10-13 19:54:20

2014-10-14 13:14:44

#$8 W (9710


http://www.atatech.org/articles/26459
http://www.atatech.org/users/35
http://www.atatech.org/users/67583
http://www.atatech.org/users/68180
http://www.atatech.org/users/12679
http://www.atatech.org/articles/23737?commentId=31257#comment
http://www.atatech.org/articles/23737/unvoteup
http://www.atatech.org/articles/23737/mark
http://www.atatech.org/users/22469
http://www.atatech.org/users/22961
http://www.atatech.org/users/92846
http://www.atatech.org/users/15823
http://www.atatech.org/users/66288
http://www.atatech.org/users/10570
http://www.atatech.org/users/80912
http://www.atatech.org/users/72622
http://www.atatech.org/users/74361
http://www.atatech.org/users/24680
http://www.atatech.org/users/81253
http://www.atatech.org/users/71841
http://www.atatech.org/users/54183
http://www.atatech.org/users/10631
http://www.atatech.org/users/12016
http://www.atatech.org/users/82502
http://www.atatech.org/users/7797
http://www.atatech.org/users/95908
http://www.atatech.org/users/66558
http://www.atatech.org/users/65534
http://www.atatech.org/users/70779
http://www.atatech.org/users/67583
http://www.atatech.org/users/34292
http://www.atatech.org/users/93405
http://www.atatech.org/users/74872
http://www.atatech.org/users/12679
http://www.atatech.org/users/70643
http://www.atatech.org/users/74470
http://www.atatech.org/users/71568
http://www.atatech.org/users/35
http://www.atatech.org/comments/31130/voteup
http://www.atatech.org/comments/31220/voteup
http://www.atatech.org/comments/31230/voteup
http://img4.tbcdn.cn/L1/461/1/298f92944e42cef8af2667d94cb506b0e6ce1740
http://www.atatech.org/articles/24090
http://www.atatech.org/articles/17520
http://www.atatech.org/articles/7854
http://www.atatech.org/articles/15828
http://www.atatech.org/articles/12751
http://www.atatech.org/articles/31833
http://www.atatech.org/users/35
http://www.atatech.org/users/67583
http://www.atatech.org/users/68180
http://www.atatech.org/users/12679
http://www.atatech.org/users/77476
http://www.atatech.org/users/21622
http://www.atatech.org/users/70975
http://www.atatech.org/users/14483
http://www.atatech.org/users/20405
http://www.atatech.org/users/66894
http://www.atatech.org/users/25103
http://www.atatech.org/users/66284
http://www.atatech.org/articles/23737/followers
http://www.atatech.org/articles/23737/follow

Py S Fh [ MERE Bk Ak 2R jav a S s “ 1R EE AR

W ERREITARTEIBE~ RS LD FIE~

15/5/5 T44:12

HEDvmstat P REBHEERARZEICHAHE, TibClientXEServerfi B LLRZMZR, FHIMBIEtsark RN FIRELT
&, MSSRHE1183.63, mimZHAEIEM (1460) HIFAHA, 1iRATE4.3SHUEM EIXRFRAIRAEL,

15 0 (/comments/31257/voteup) ~ 80

‘ £I2 (/users/82502)
ATPOR =¥

(/users/82502) 5F
1 0 (/comments/31287/voteup) ~ W80

m )1l (Jusers/78628)
\: LRI, RN AEsEREERNEFHNAZE
(/users/78628) 6F

1% 0 (/comments/31289/voteup) .o

”Q WEEE (/users/76749)
< WA T

(/users/76749) T7F
1 0 (/comments/31547/voteup) ~ W80

ETRIGITL...

45t8  MIBR (/comments/destroy/31257/)

2014-10-14 15:44:30

2014-10-14 16:11:21

2014-10-20 09:36:09

e

© 2015 PR EEEH MANETE Copyright© 15 ATA. All rights reserved. (taz == (http://www.cnzz.com/stat/website.php?web_id=5837538) mizz == (http://www.cnzz.com/stat/website.php?

web_id=1254194462)

http://www.atatech.org/articles/23737?commentld=31257#comment-31257

KEARER (/articles/17702/)  WNAIETELATA2.0 (/articles/

oW (910


http://www.cnzz.com/stat/website.php?web_id=5837538
http://www.cnzz.com/stat/website.php?web_id=1254194462
http://www.atatech.org/articles/17702/
http://www.atatech.org/articles/13783
http://www.atatech.org/comments/destroy/31257/
http://www.atatech.org/users/82502
http://www.atatech.org/users/78628
http://www.atatech.org/users/76749
http://www.atatech.org/comments/31257/voteup
http://www.atatech.org/comments/31287/voteup
http://www.atatech.org/comments/31289/voteup
http://www.atatech.org/comments/31547/voteup
http://www.atatech.org/users/82502
http://www.atatech.org/users/78628
http://www.atatech.org/users/76749

