Ez# aﬁzﬁf,____$
J)\ H 775!‘@5 E‘-Lf, $||$E!. \' A Shpk v R
Iﬁ | fﬁ 7 A 1= 532




B IR VSRS HERRA
PEUERREE 3%

—. LIEagHRE

=, HAWETER R

1. #2EHRI

11 #it R 2014 2%

1. 2 it 0 2015 2%

1.3 #itXil 2016 2%

1.4 #eritR) 2017 2%

2. fg BEARFEBE 2014 KARENELIFR

3. ACM #r&1 ACM HI RA R ¥ 7 WA

4. FHIRL

4. 1 FH0R S0 1- R AR B 20 OR IR R

-2 BRI 2-EE VN A B R A v

3 LT 34 AT N 48 TR B B IR U7 SR R

RAFEAERL

LA ARRL 1-sim RBLH S A v A il 22 ¢

2 AR EAERL 2-25F Android T & AR SR B SRR el Ml ) S A 1

3 R AERL 345 F Kinect BB HUIEX KA VL. 0

A AT ZAERL 4-We Judge FELAE P PRI R 4t

6. 3

6. 118 1-Research and Application of Running Action Sequence Recognition
Algorithms Based on Kinect final

-2 W 2-SIM B 5T B i R 4R

.3 3T Kinect HIZPHLRGE

- 4 W3 4-BTOPMC_SCAU 7 A 2t /K SO 7Y Ji BN 28 Gt v 1t

.5 W3 543 A s K SCAE RS BTOPMC_SCAU M AR B[ T AL,

.6 W3 —-6The Exploration and Practice of MVVM Pattern on Android Platform
. 7T 7-Error analysis expert system Based on the Takagi-Sugeno Model
.8 1 X 8-Intelligence System for Error Analysis Based on the
Takagi—Sugeno Mode

o

1 O1 O1 O1 O v~

DD O OO OO OO

6.9 w3 9-Design and implementation the wisdom classroom based on Short
board of the teachers and students

7. BHIRK

7.1 AR - RA RSN AR AE i =552

7.2 SRR 2T AR

7.2 AR 3R AR

7.2 AR 4T 1T 5 24

7.2 A IRAE 5B K 2



2017 ERE R RV LGSR ERARTE TEBERE
H3x

TEEZRIBI o 1
L1 BEBATZE TERIE I oo 1
L2 THH BB oo 4

L2201 FEVEIER oo 4
1.2.2 BB BRI TT ZE oot 6

2. T H BRI IR e 9

BT H T BB BEAE I vt 13
3L AR A TR MERTIETT ZE o 13
32 MBERE A, FEBNTEE I oo s 16

3.2.1 5 QUESE A T A AAE oot 17
3.2.2 ZRITHEIN A TN IR B AE oo 24
3.3 FELIRFE AT AT BEZE ST R GE vovoceeeeeseeeestee st ss s nn 28
3.4 T0H SEVNZAAR B BT oo 29
BB TGN v 32

BB T R T L FH T et 33
A1 FETEIRIR oo 33
8.2 TR BT covvoevreivesie s 34
8.3 FETERIHET oo 35

LS E 7 2L TP 35



1 EXIFR

1.1 BRAES ERIE A

HIUH SR, BfE TR L2 A T s i 2258 i idt v B A, 0T
KRER TR, £2HIS TEERBER, R 7y m s e,
ARG, RSB A, TR T B R RIRE B2 5] R G Weludge
FEFF WTHE L PFIAR BI 2 R 48, T T AR RTERIE &R e, e 7 2 TR
JREREE, 1 AERHEERIN GERPBOH A RIBO o RRER S 3, Bt
WL 20 27 KK T 20 2R AN AT H .

2014 4F,  “EHAF TR IRATAAL " R B URFESRTS 55 E NSF/IEEE-TCPP A&
FHRFEB B TERI. 2015 4, DATFENERA SHAR . WA LA Lo EER, %
Bt B AR K T SHLR F BEARSRAS BRI TR 55 AR, 2016 4R, Rt RA R E
BB SO A G A, 2017 4E BB O 7 S 1 AL RS
REEBRIG R KR L ARG 23 8], 3RAF T BRI T AL 228 I ARG 23 [ RR 5 N8 96 5
702017 (LS 42 i ACM-ICPC [H b K22 B AR i S8 ZR LI X 75 15 FR b bE
Ferh, Wk 2015 ZUERAF TRE BV =44 [F) 220 i S 3R A i BT SRR, 7E 226
Freke i HE 2 58 63, X TR SN BT L 3 1) [Ty B2 B e Gt

XL RS A AR Tl KT St e 2 1 B RS E A - (85Tl
TR E IR SR oK. sl S R E R R, (/AN R
FF A Al IR 5 220 AL I H TR BT 2R G AR I B R ke 21 1 B 1A
o SalafErmEa R H e B2, Itk 1 ek ifE B,

LUME Bk @Ry 3 A, A NA B RT7 %

LA IR IR N A H R, Fe o0& S E N AR et L N2 06, 4y e Bl
BB B B TR ARAE AR & L SC8 5 SE B AR 2R 55 U7 T LR BT
NARETRE R



ARAENVEL Java RFEL, DU TR AR TR AT 2R A PR 228} 3 3R
IBei o £ A2l 272 H BBV 1A, R — T U I R AT IR
o RAEE R F R, WEEAIT R FEIT AT s R K
MAGMIX G BLE=AT5 1, FHABIAL G NAREFRT7 5. GIEBIAR LA

2.4 BRI ST, A% O IR EE R RO IR AR 5 B BT I

FISZ O UAE, EHe BB AR, IAGRIERE, BRRA RO L
MAZ OO URFERE . W 254 . B R TSRS SRR B R O RE B, Java
FEFFCE Java = gdmfE. Java VR TT K Java JT K HEZE SR B Java JT
KU IRFERESE, DMRFEUM A LN, @B EARIZCE . O RIRR . 451
G BUETTRE MR B HBN . ZUr B A] LA H AT BOE 3, $Em#ey
K, FITF MR SRR, GIEMIM L)

3.LATUH LA, T iRAE “H BTk

AR FV AT TG SLRENS 80 75 A5 F b VA SR BT H SE, % ERAR Bl 57 1%
UH PHAEA AR, f8 A, WS LR 7o B s, 78—
JBcdR . AR I H Sl 2 AT I AR S5 % L IRFE ) “ BT .

FiAh, A TTRRERI L T, SMEM A T RO EE T k. N Tk E
IFh e 1 & T TEREE, ERAE A& RN mi . HERUET R AR L SL 6, kiR Java
FEFP B IRAE RO SE L Java REf Sl kS AEmT DRSS m il A5
MRt —2H TR GEMEILFAED

4.5 S AN S BT I LB R R

WRIEBA R, AL mEHIT AR TR L SEEREE AT B R,
FH USRI 25 T S 5] SEBR A5 Bl o SERERAE L SEER AR T i B A A 2,
FEPAT LR T A T RIAT A AR B, BRI — BRI« TR IS 2R
REJJIRFRONE R QIR R0 TR S0 5 SEER A AR &



B EREE T SRR Ah, Beaih st 7 = AN SRE RSB E AT

® —FIUNAHIE R MERIRIE (CREFBT. BdEgit. Java FEFF i)
BEAT I IR S VR AE SE B

® RGN ENI L HEN BB H NS

® —EGUNEIHEN A I H SRk

SRS SL I = 2 D B R L A 3 H SISt 1 PR fRAIE . (IIE
g NG

5. 24 H B 5 2] 5 1 Wedudge FEFPBsTH U R 40, B0tk A SIRCR Y
77

B TRER b — DRV SEERGRIERL, HOR R HFH 5, Brisok
JEHATT o FERRAIFOLT , DR B AT S % 20 AN BE T 2 AL AL 20 B A
AR AL T AT TR A 531 6N Wedudge F2 /7 W HHELL DI
WBNACE ARG FAERIT G En] LA LA RRE R, #XSRR R AT B
T2l BEIPE, ATLLEDU T AR ORI AR A R R A B A TR G
Weludge HZGHEft 7R ITH SRR ST &, 7T AR i A28 I SR 3 T g
1o GEBIF R

6. In5m UM BMTLE 5, T AR T BA o

SCRPEITATTAL AT B, PARMIT S A1 A e on kN, B LA
AREOBARNZ O FEG TR AR o I ARHIE B 20T ReiE 3, BRIE A &
ROHEAT AR RN, 2 BUTTH R ACT o SCRFBUTTIIE BB B R 3
B WKEHE . miHESE, IXEEA NI DA RS U 5L ISk 7T
Ao CHERIADELILFRHFD

b, HIRASPrBOE RS DA E I A e .



1.2 B H 23R

1.2.1 il
1. T BAAT B

AV BT BT B AR H bs: 5 mBOM Y55 &K, i —SGE M
DAL B B R R 28, s IR A5 fiie . o T seimis
IR Flk BB AT .

RENLIREIN 10 RN, Hb#E 2 A BlEBFre A, 3 A 1B
2 Ao it 4 N, A 1E BBORZEBR L E Ll MRS REAZUN 10 2 . A
2004 FHAF LRERA AL BIOR, BF USRI R R 80 i, Hf g =Km=R
5t (SCI\ El. ISTP) Yok 50 Ak MR B, Hrb (LS TR #
FINt—DMRNER . O ER BARARE S 1T, B — LR AR S
TH IR LI, A HAIIE 2 B RGBS ERCEE 5 L BAl 1. K
FEAL ROV R S BRI RS BRI R B &, 5 & ) 2Rl
B RN T REFREERR, N LRI R BE 12l

BTN BB, W, Bl#EdR, B S, S R «TFa- I
IRPIEFRA R, 2013 ) R A A TRHEARFIR 02, 2013 4R R4 w75 & B0
Bt R A G ITELFE TR T 10 /A KB, S, BEIEE R
ZHITH, GOREEZRERBIES 10, BRIERBGHRITE 1 0. BRI AR
H 1ol Wenl#sh, JTREESEMABE 4 51 2012 FRP LB S1ER =
ZYRIUH SFAFUFIP, K45 2013 AE T EB B RS AR I — KRR . KERE
. EWNEFESC 30 &5, #7 SCI. El. ISTP Zp5lke2 2. 15, 3 i, %Fl 1
o 2009 4FAL 56 K22 BRI 43 R F5 3477 3¢ 51,2010 4FBRIG 7 e BUm . 2012
TR T TSR e



2. BT

(1) Flbseig=s

B R B B B TR Ll Se i = A4

CPU M 17 e B 70 AN S8 = —S, BRI EUT BEAAR . BURALFE
Wk B T2 R TR ;

X% CPU ML Z = 514, AMBBAGAE AT B HIAE TR,

P2 TAESRI IR A NSERR %, 7 Cisco. FIHENEEMI LK%

BRI EME AL, FE RS ZHEENE LA RS T
MD9000 4 1.

BRIF T B XM 2% 2 2R A RS 6. EEB G MEZeEfTa,
P2 22 A U s

A T SR

ACM l| 25256 =5

iips IS E M v

(2) SE>)FEH

5 RBOR S AL A A AL SR R 5 RN S Al R A TN LA £
FEEVNEIERR, NEER B 8IS 7B 2 - 2Bt H BT 5 2R
YIS TR il B ROES RS T S 7 AR AR, e,
B BBl BRIRSEVFZ AL, FERFERRARAEEMER =M WG
PRARME5E R 3 AN H BRI Ak s 2], BUSSE k2 4 ML RETFAE b TAR ML, 1X
LA A A K BN B CREA L i) s e Sk, Dy 9% N N A B3 R4 0 5%



. 2012 S SHLIRBAT A AR A AL SO K 272 Bl 70 AR ML R AR A S Bk o 3k
MR A I SR B

(3) EIH55EEE

SN2 E A Rt A T L 5. dse 227746, AhSC 4669;
5BV 2AA HUE A R T k2 A el b P s 798, AR 53; mIfitERE
Bel e ak: T 165, AR 7.

3AAFIR R AL VP

AEFITE K AR 0 A5 SR BT 2004 FRAL M TRER, €507
10 Ja ARV A, 3X 10 Ja B AR L EIE 99%, VF 22 5 AR AR Bk = A I AR AR
W B2 O E T, 8 B BRI A 59 D AE SR = ML R4 O, R4
B TR A R A AN R

1.2.2 B BT R

B TR T LR 7 VA R 28 S o T A 1 2
WREFRHES . B E. BAITR TR, RGFEETTHNER, FNEE
fe T PREER N T Se ki it, S TRV Bee g BB 25 2 Uy
IEIR . B HE A 7 — BRI, (BSR4 4
BB XL AR AT D PR R SR K E, B ARt AR B
ZMEMAREE . B AR L@ B .

LINE S oK (0 A 7 B AE I Jp 24 5 AR, Bl SR Ay S5 TR A ol
ERAE B R A AR 2 TR I BAT QIR %% SER A I m R A A X —
IRAAESS, BIRIRZR, R AL ST KA BRI AT LRE b e R SE ek rp A
ARFEEEY] . IR R AL TR Ll

ATV Ve I B s A2 DL L AE SRR RE VN B2k, B IR R THENLER RIR X
A BT R IBREANE BLRE IR PN $5 IR AN ICH AT B b Bk TR E

6



ARAA W EART R, RESLEANE, QUHIEAE AR, A2 PRSP T
FEIUH , RN AR SR SERER . A7 6 N F SRR AR5, RS AR A AR
HURENS 5% > AN 42 [ N Sh et A TE RV E AT AT R T A

BALNIFFRIIARIAE RN R REFHIRHE SR TR FLSMSE R KR
BRI AT T R SR BRE T, RS N Pl O R R IR B, B —E BT
BEARMBIA P ER . kS REAE S 2RBERS . RIHETT. b ssr, 1T 47k
MFBAFFIR AL BHEETTIT . BRI R ANE #SE T AR,

N VIR EIREBEH AR, JA IR 2 I sm A AN A B IR AT TR 2
B, NSRRI, At RER R B IR S I (R BRI R B T SR N A
BAATL s BB SNAR 75 1) P 4 B UM AR FE A 1 BT I A e T2 3 H , BLA
FRAE ST 5 BEFPRHEOR A G0, $mL 2 OISR AR &
BESRN Al R AR 5 2, AR BERH R A AN L AL, (e it B At TE SR (1
AL o

FLAARdse H b

LA RIS B A% O VR AR, ER s B8 NE, R RE, B
HATEEIIRF O T O IR R . W 454 . BB THRNL S S pl
Witz O ERIERE, Java FEFP I Java =g dmAe . Java MV N HITTF KR . Java T K
NEZREEM RY Java T A BOTHIRTERFSE, DML BUM M Sk N, Bz AR Hey:
ORI A EL BOR R S R TS ECA BB . ZE A AT LA H AT
WHESD, REECFKT, P TR RwiR R 5%

2. PR D IRFERE B URAE 5 Bt B B B AT A5 B iR
RIEHH, MM RERR, HEENIMRESCERR . BEfE N4
K&, i sE . BREE T, dbnt K $2E K MOOC (Massive Open Online
Course KA R 25 T IR EE ) LAt R 2 7 MBS B9 TT o« X @S IR0 UR AR
HER BN sR B RO, AR RIERIIT LS, RS AA B IR B, A A 557
J5 SEANENHT N A5 TR 2 & N AT o7 B B

7



33 J7 OTIE I B . BRI TR Lk o, AT H DAY, i3]
SR 5 I QOB RE AR IR ARRE D BTV BT 2 B A A A A, P
BN, SRS HEE I, KRR VB NS . AT it
EZH5EITRRIRE , 5 EINASX TN EAE T, SCRARAES SR
QU ek se sz, bR, Ratseie s FERI . RILEEETT . B
W, EERNMEA. SoAee T KILEEROR. R AT R, e
HEEAT BRI R O B A SR OR . BIBERR R & T, Wil 25
XHEE, eSS, BhEE A 2.

4. 5B SERR AN o B A AT A B IR 2R, SN SR B
=, R\ SEERHCA B IR0 CEN) o BEESEEREUA NS, R S
A, QU SEE A, WNgEAYE. Bk rEsE, B3 Bk, MMETESER.
A LURI A H AT B8 015 B EBOR A AR 5| 3 22 28 SEI A R, IR 22 SRR T K
s, WeAFHREELEAEFS Hadoop ~FEMIR, EER, K5
MapReduce tAEFF . H A2/ o Bl S, BATH A 58 4 ml U B A 2
Ko EFFHCIRSCIE EN G, Bl AT FOMAH ST . sRsin s, S5
SEYIE AN S B HC A I 2 B 2, (5 S IRILR AT A e Bt = P e i
B2, W RAHE— 0 20T R S 2] Sl BRI SE R A 3L 5 5

S.HCAE MUY, WHHECAEHEE, MBI e, BRA R T 50
SGEtrER R, AR TEEBIAFOHEC. BLE N, AR TR A
R FEANASVE R FREAH B A 5 )7 AR B FL PPN I o S ST AR 4 P 0 807 B
JE, SR AE T b R 1 B AT PR R S . B B3 26 1 S R A A S Ll
17 27 (R R R O AN LA i ORR ) P S 0 s SCRP R I 22 A ) HOm 2
I 220 (52 30 SRR M B A 34T AR

6T AL Ay B Bebe LIS AR R A N o I3 AT BRI AR Je i 55t
BT AR, IR A P R E A€ ITE 2 i pL ], RS AR A AR A i 7]
BNAERGIPLS] L RsaG 5 RE. L RiE . AP ST 6, W
PRECR AL AT 6, RIS F B AL, Mkt EY)seir



W, BIREE, RIS, MR RE N TR BRI, 55,

Ll B BRERIEAN 2948 A R A R T L ST A R 0 &R, b Rt B DR S 2 B
Fhs HMRRFEERIG GG RS, BT 2R B TREE kit al B

RO ERNATEFEN, WA MIERE T B ree s, XAHE
Blby AT ENR IR EE T LR G A

2. T H 3R IR

T3 H ZH AL S A AR LML M AL, 2R UM AE T H ST 3R],
RIF T B BIHER

BE: BUHSIA, B RS EEEARZE G ER A, DA

ARAEA, FET H S 1] 22 S8 R TR R -

1) WiH

RS T ORB A RS s T ORI T, TR B AR SR, 2016

web KECE SR MW ITH , TIITE B E QRS R AR, 2015

CHATRE IATAALER” R YRR, EE NSF/IEEE-TCPP ARHEFE & Bk,
2014

2) WX

FFZ 5B SVD++ P A e L 7T, 5l 5k, 2017 B H

AT SRbRHE I BB R B 2h 2 20 2R [0].+ EFE S, 2017 55 11 )

B3 iz B e B shid g 0], EFrE S, 2017 55 11 4



HEE: UEEEARAGE RN R R T, IEERARRARK, BIHEESE
No FETH St IR] 22 5e B 1 T BER -

1) WiH

o —EHMBIREESARNVILE N, JTRE BRI S, 2016

o ERiff i EIL KB AL =@, BRig iR k5 B4R, 2016

® UL K T Frflo RAEATE T N A, BRI RHIUH . 2016

® WIKM BB BN FEBE, A AR S EIUH , 2015

® JRERERFIRAIA, THEEETREARAF, 2016

o HREAKRIH IR, ERIGIRMZNMARARINH, 2017

o FFEATHIH, i T REITFIAERAR, 2017

2) WX

® SIM R ENHT RS, HEHNLRGNH 2017 FE55 26 H55 1 3, 2017

® T Kinect HIPHL RS, FHENARGMNA (2016,09; 113-11) , 2016

® Proceedings of the 15th ACM SIGGRAPH Conference on Virtual-Reality
Continuum and Its Applications in Industry (VRCAI
2016),Dec.03-04,2016,Zhuhai,China

® Research and application of running action sequence recognition algorithms

based on kinect

® TR — SR AR BB E R RS, RIS, 2015

10



3) LEMEAM

o TENLETE S A S AR, MUY ickt, 2015

® BN SLHOAR LS EAE, U Tk ik, 2016

® [EERHHE A SFVA MW RN, B R, B3E, 2016

4) FAEEAE

® LT Android - 5 R4 SR B S AR e b I S A1, 2017

® sim RHEHRHLZSA A 558, 2016

HAE: BHEES5 N, EIH SLhtiYIa Q258 m 7 QR

1) WiH

® Ry iitHERIIN, B HHWITH

2) WX

® LK INE k. RAE R R 2 U R R 3] HF-I,2014,(07):120-122.
(A0

® 2Lk X, AR g KA. A AEUK U Y BTOPMC/SCAU HiE Ak
IATARAL[I]. YEZRAR PR} 57,2014,42(11):410-414.

® JHFHE HLE, B H B, X, BTOPMC/SCAU 434 it i /K So R A J 38 A0 5
it [3]. folk THE%#4k,2015,31(20):132-139.

® Lk UM BRI, FEL VPN B R A BT I/OL]. tHENEAR S KR
2017(2017-08-01).
http://kns.cnki.net/kcms/detail/61.1450. TP.20170801.1557.074.html . (L2 30

11



® MK, WA, JIEMRALVFINAC B RSt SN, SR Qg HE
LINNE: 647’9

3) BAFEERL

® Weludge FELFEF VI 248, 2016

IME: THEES 5N, EOH SR O 25 7 BeR

D X

® P EZVF NETHNEBPIRER T LERIRER, WEAEU RN K, T
HE, B 41 5,2016.10  (Fi%itS0)

® The Exploration and Practice of MVVM Pattern on Android Platform,ICMMITA
2016,Wei Sun,Haohui Chen,Wen Yu,2017.1

2) TiH

o MV B ARSI R I, #m I E , &1E B ALK TS, 2014-2015

® IR R HE PN FH-LL Linux BEFE 088 Se b %, K m & TR
TiH, 2015

WMEE: GIHEES SN, FEOH IR D278, 1 TR

1) WiH

o Il TN AIEE LR AGIMUIT KN, BiFIH, 2014, 11 /5

® LI T IR AP bR Bk il R 4T &, BEFIUH, 2015, 20 73

12



® il S BG4 AT AL E B S AN IR S Y, BRI, 2015,9 4
® %)) 4G WAL 4E B Y-, BT H, 2016,5 7

®  [ISRLFE UG AMS, BIRIH, 2016, 3.5 /5

® RSN T MG, B H, 2016, 6.8 71

o HiTHIERS TG, MIIUH, 2016, 38 75

o [EHIX RELfEE(E BEH RS, BIIH, 2017, 10 /5

® UEVEFUMIRIEIE AT, BIIH, 2017, 3 75

T3 WHFEZHA, EOH KR CL 7SR T R

D HiH

® 4G FH P BHIVEAL B SRk S, B H , 2016, 575

® ARMPI KA ETNE R4, 2016, 20 /5

3.0 B s R 2w B

3.1 WEARARAE TRESVERFTR

BT TRE AR LA TR N B A N H s, Dl A 7 5 4k BeoR N 1 %
AT T AR MV AL S B AT TRERANL AN A I Fa R Bl . WEEREEE . FEAHIR
BUBOARSRESE T I BEAT 70 BT ve A, JEAEL (9 N A 55 77 5 S BEAT 2 U TR A
e

Tl 7 IR ARAERE S HOPE TR A 76 R SR B 907 2 b 1) Wik
FER B “GAEIR” JT B, BT “BERIITER” K« RGN S5

13



Jile BN I RTTE (MERSIN A RSt Tk B8 45 - R
G B4 7 M (IT AT\ E A AR, JUHE R
WA R, AEAE AR I A5 R BRI A . G BRI BE 2y X 2R 1 1T 34
8, ik IT EE A RDEAME, BT IT M FBa IR R, 205 T ix—H
AU E R ERAR, A B AT AT AT LS IR DL RS
IT LSS RGN 1T IB4E N AT G EH ARSI

FESLHTHIRIER R W T 20 [T 2L IRIE . BT B =T 1871
WA TR BR . B BHZ O RS Tk 7 RS 2R g AR T RE I E 2 A
PR RAE A & Aol . 2240500 Hh B4R AN E .

B PUE B, BEOUE . SET MR R “ AR A R Ay
k", REMSLE RN AR AA [ “ B R A R .

RN (A% e 018 R AN 22 e A RIR S5 ), i R A A TR S
Bk ] LD FE

A TREL A R BN 1) e i Ao B 35 e Il L XA S A
AN TR o3 A TR A R 1R, I HAT AL CRaE R RN PR TR
PERIED . ERAMOULAR RIS, I ASBTAR AR T B O U ] fg
71, k1 R

14



BRAH

BT AR L BB
R S, SRS R
"B 8

s

JRA AR AN FH PN 4 L 46 TR S AR AL

L BA LSRR FIRM Z e FIR G5 K, REVS IG5 . 70 B IR Al ok
e B T 3 SRR R T SR L

2. A BRI TRESEERRE /7, BEUS N T R VR AT At ok A0 Py A SIZ Bk i 2] 1Y

FLAARILSE 7]
3. FLAT 73 ANV IE VA K BT AR 5 A B (1 g

4. B BRI BRI RE )y, E 1 22 oo T Bedr S AN ) BE R

5. A RUFHIAES . W B RS AME A R H IRV E 4

15



3.2 IER A A1E, HSNLBEHE
Bl 2 B A, MR GEIR IE 47 ), BRI A T T AR
AR

L BT URAR AN BN A B 9% i R A ST wikd RIIRMG-) ()i s PN
A BRI, #0m. AL ER.

2. BT IRFE AR BB BT 58 AL R LIRS FRE-) Tk Bere-) i
R, Bl 3 .

FRIERIG R AT R R B g:ﬁj‘zﬁﬁrﬁ-,ﬁgsuﬁ %

K2

16



MS SQL Server

SRR SR RFIRE — Oracle

Mysql
WebSphere
BRI, BSER ErmRESER WebLogic
t mﬁaﬁﬁ%iﬁnﬂﬁﬁlumﬁ*l
" Tomcat
" Jboss
i |
— Tridenti# SRR R
e Windows Server
. RFRSMZAIRE — Unix
718 - — TR ’
& .
Frefox — Geckortt - WEBRN AR FR R RE
Safari [Apecte
WebKitps# |- WEBIRS BITRSFIE — 1S
Chrome

~ Nginx
1AAS

PAAS SRETEAER

— RSB
FUEERREE — &P

PR R

AR aMREE. EENER xampp

K3
3. T “ATLHEAE R LER” WEREIEFMFRIrE R,

4. FETIRIESEIHCAN “5l 8%, FRBRTT R KSR AC: ER T %,

3.2.1 5 Quest AR A EIE
M 2012 FHBIHFT, A LELRISEE Quest 787 B B & H O T

WA S =, S PREAT AR SR 22 A B 7R . S HE T =20 A 3
AR S B . BRI AW

17



Lo A& GRS R

AR & Foglight (H QUEST #81) , Mi{E 30 J3 o~ 14

Py )
RNz &

s

Foglight

MAEE

WSEHE 4
BESEEE wEEnnEE | MEZENR
. . - . °
Service Real User Application Database Message
Definitions Performance Server Monitoring Queue
. SLA/OLA Monitoring Monitoring ® Real-time . Monitoring
Policies Real User Session Component Database OS Monitoring
. " Capture and Level Diagnostics o . P
Service . Virtualization
Dependency Replay Monitoring ® Database Monitoring
Mapping Real User . Transaction Performance ®  Network
. Component g::nanlslsas r:tt\naly5|s Tracing . Analytics Monitoring
Discovery Web Server Database
L4 Synthetic User Monitoring Optimization
integration Record and

18



® JFEHAMANE G LL Java i E NERTTIA, Bk 15 HHRT A,
Bl B RN ], 3 30 NI SR EOR AT T A

s v 3 e fHxTH

MBHEEE LAMP, WAMP

38T & ST CoffeeMaler

GhsathT E findbug, PMD, CheckStyle

BB TR AE L Junit, httpunit

ELEEiREE T B mantig

A EETE TestLink

Webilli# T B Xenw'Link Sleuth, W3CKiE, YSlow, AutoIT, Selenium,
firebug, firefinder

MigEEETE djUnit F1EcIlEmma

RAEEETE Subversion

| WA AT Java ZE1F)

HEgEMis T B LoadRunner, JMeter, AB

MiZM+ T E Cucumber, Badboy

A AF T E SPERFICTEXL, EARWHBIF

fHR=F A T E JDK , JRE , Eclipse , Mysql » MSSql , Oracle ,
Powerdesicner, MSOffice, VizioZE%E

iG] mERiFEREE

® IR EARMIRA G BT 5

H 164052,

150G

FTP H3 /video/video/ i T 172.17.73. 241

HEE Windows HREERFTTI FIP 35, HEL “HE” . REESE

EImEEZR

01/14/2015 05:06 -
01/14/2015 05:06 T
01/14 /2018 03:66 -9
01/14/2015 04: 105
01/14/2015 0d: 19T 5
01/14 /2018 04: 27T
01/14/2015 Od: 43T 5
01/14/2015 04:51 5
01/14/2015 od: M T4
01/14/2015 04:51 -5
01/14/2015 0d: 53T 5
01/14/2015 04: 805
01/14/2016 05:02 T
01/14/2015 05059
01,/14/2015 05:03 5
01/14/2015 05:06 5
01/14/2015 05:05 T
01/14/2015 05:00 -5

2. SRR AA IR AR B

B% .
BE ..

ER Android

BRc
BF ca

BER Java

B JavaiE
B Joec

Ei JawaScraipt
B uavEn

B uysgL

BF pup

BER ssHlfinsg
BR vebService(l$
BE swillf
BF w2 1517}

BF g

6t

BF EBAE

LN BERINE) R

® Bt MEIE . T2 AT B IR A T U5 1A AR A B AL A

19




R

® 70 NMUENAME. BEUHEMZEETE RS

30 24
18
20 -
10 -
o -
B A2 5 40% WHEX R 5 34% SEMTRL26%

® 11 [EHARHKIAR B AN R, B AR AT, Bt%
by AR A AR A b

(CRANRASE R B IRED HEHLE A Ft

CRAF IR D BHETES AFE
(RS =S BARD WAFWETT 1R AFE

(R AAAEAD BT EwL B
CRAFIGA B 3140 AN TT At

CR MR R ) AR TT b & SN

(B R B ARAED KRR T7 A F

(B LM A g2 1) TR E ¥ 3 SN 7 i
{ B L MGR R A g2 1) TR R E AFH HFRA
(BaEbARAGRE 1Y FEAERE L ¥ S N 71 s
{5 H MR 2D IR L F: 5 S 71 s

® GENIEIRH. REA., MR SIS BT A

W RG] A, R CSEER T RO e

W R SRLG FT TSI ISR 5 4k 8 J 2 A 2

m L I, SR RIBR R, SRR, 4l
UL, WKL WA TR BT
W, BT G LT

20



W B IR AR SEI AR T REJT, MOREEBURL 44 il AU e U5
FRIBEST, (R X S8 T 5 AR B RAT b AR AT Y 7D e
PRt —2 T

W B R SCIR TP ERIERRE KT R DL, SeaR b B 5E i 4K
PRAZIN () LR, SRORAR T, IR, BOHHPEAISE G R SR 1 Bl
Witk A LesLIIn 75 E AL & A AR I o VR BEAT 25 5 OF
o ALK HTER, BUBIT 0 MAKAT L&

W ORGSR I RO R 4 A R

3. SERRHUARCR A M : BRIEHTIE] 121 4RIE LI = A A

i . -
| (W EERERAL SECEORNERATE

SAGN, SANTHO26E » RAMBABRAD, HANREER,

BRIFEHTIE 121 08 B S IA R K 3%

21



Il ' = 40:35/58

4. AR AR BB S WK CRED A PR B A R A 2R 2
8 REESRA A A TR LA 0 A PR R 2 AT T — KRB BTV VRS, B H
N FYEREEHE . N TEREETHE APM (Application Performance Management) ,
— NI I DR e S FH R IR AT R A S BT 7 AR S5 AN (3 % 2 Rk o AR 9T AR
RISt BRRSS 715 Dell AwVEIE, e fafhe 48 oA A I s (R

REEEL) URAE, 1ZURAEH AT OAE MR R, HEm B TSR A TT I

22



5.2014 7 HUOK, FA/NEWIZAAS Dell BRIFHA A O&1E, JTREAF
(R HITEREE B RS, A TR T N PR RERE A E L EEBOR,
AN BUR AN S RAT N R . BRJF, ARHEIIABT SR I H seierh, IR T
foglight M HIVERE HLFZ 7 i o

6.12 A HRUR AR BHRITRINEEREATH) “ 5220 AX (HTMLS Web App
THR)” BEITKR: BT ZEMH RS E, RMREAET & Ll e A,
A — AT BRI IR EIRS T 6, BTN 45 JE4TiE, Sl b
Ly, & RS IR

23



16:38

Eibediof

Re: SEARER A
I
ne: | 5
] 15100000000
¥R
£

A

E !*-‘Jr
= |

: L
=

- L 1
- =i

24



1. BNUZ-00CL (ZRJTIFAN) BAFMRSZINIE (2014 4 7 F) : 2014 4F 6
H 23 H, 13 &A1 “BNUZ-00CL HAFMARSZINIRE ~ o 4 Hl&HE=
ANTE MRS RN B INEAE BT R ST sk
WITH 2 =2 HRSall, R Re, Wi, MRS &I7 A 1R KL,
13 44 [F) A 3 R B AE AR DT A0 A R LAE

2. ARITHHMTIRATES): 2015 5 4 A 24 H, BAFL BI040 R4
12 A, TP T — IR H IR RS 2 k. AT HEsh i 2 H T
ESARS . 1T RS SHEARRAI R R E s, K aRmy stk
WASEEEETT R BATTR. HoRis4E. ARl BARMEOR SR, 2
EHIEREB R, RES S HPIT AR, Hh 1T 2B th 52 2 [F 22011 #
TEORVE, RITESMAENTIZE R AR (00CL) Ay NHR IR Sl A S — 47 1y
B i, IR R TR, B IT RS, fERE — D EERRA
SR PR NE S, WA, AR R R R AT, R EURRE
2 AR [A]— FHE K

25



3. 2015, 11. 7——11. 28 $5IEREE: AT R SBEEsR R, W RES >,

A T RSB AL AT R TR . PET A A f JE , BEETTR S
ML FEAA RS, 2015 4 11 H 7 H B, RSN T N A
TRERZE LR, AR A SRR IITRIE R S — 5, 8l AT
Ko ZIMEEE 1A LRERFNRVEE 1 a0 WERAE IR A 525 R AL anfal faj ik

26



e L5 2 25 ) 7 K o TR SA AT TR AR B Y B LA, FCSABLADL A T BA AR At
PORMFRE TR, WIS A F B AR MR L, JERE R R . ARIREE,
FIZEATRAE T % B R MBI o 90 1 S (K BT BA S B ARG, 421 3
A A i S A A SR R R A

R 2
I REHM H Ly S 2y ]
1] BT iEusL it O k7N 34
Scum 2% /AR | BIEHEEA, SEEL
2| wkath FoRaf | R PHR LRt k7N H
(REvfds, Rt IR
ElL B, MERE)
1| BEiRirRaRE 1T Ragit, FAERMint, N e H
HTRER AR RERE
4| mAfRE E@n RO ELHE e H

27



4. BB EG AR T AN R s (TR ED AIRAF BRI A 60 446 5 4
CAEJT R 56 1) TARINBEAT T Bm iz Bt PRAR B, S 6 Ikibss. 12 5p
2 RBEEA BRI PR KRB 20 B2 inZE a5k R 15 = el
FARME OS2 08 W B s, 328 1 A7) 28I TRER ) 2 3 pF

3.3 EVRENAMREESZI RS

FERL T A “RNRE ARG MR I AVE L 20 AR T4
b, S A P T R AR B A R AR R H AR B RS AliE . 4
CESL WS AR ERAESET ST BOY A ST R AR A B S TR S
2 RIS A P R R v A P AR RN BB R T o Al I ESRAN BB I T
PO BEAR . BRI R . MU EUE &, R RS T AR B BUE B
HRFIFIH - tHVF 2 0 44 I ATR 25 SR B R 0 w1 AN AK . I8 . IBM, S I #1C
FERIE ARG PR BB 7T, BLCTFAA T AR LS A STV o

I i

28



R R — A R B R RR S SRR, e 205 S A T A R s R RR 0
o BEAERL BT, R RE TR SEA, ) RGE AR B TR
FONA S FUNZE. AR E. AR, BImMeA 2 mEER R, BT
AT TR AZHAERAL, B O R A L B FISE S T o iZ ARG RK
F B 5 T RERFRAEPES) . mARRE PR BRE AR T — AN
WA RS0, B UEARRFE H AT LA Linux SRR IR 2l 7
o, SRR RS AR RRE B, RSt R T IE %, BB SRR

[ Bruz-T5KM - Powsred b, > UEID — e
+ 127.00.1/15 / < | |- Goog Plerm & ® M- =
B Most Visited & Gering Stared s ] Ex B U Problem loading page
FEME . beizhiming TANE B K e

AR | il E:
S T N RARD, || emE
Bruz-TSKM == EH b i
MM
e o b 42 e S W

Mutam

ATVIE SELGRAT Wi
G ot 5 S b

HEERA M S B
[

WS AR WEHEIA

LU T

3.4 B H LY ZR R KL
AL E A A W

L. — 870 5 ) A 22 B AL 1) = 22 ST D P TR Ll i 0 H sl R it 1 4l
FEVERIPRAE o BCAFII H SEN 0 IAE SRR S = PN AT, R ATk a2 A
SAERNVENR S ST R PR . ST FIEL S, R R & MR BUM B ROR e g A
S tite AN I H SIS R BB IT A MK R SORAE AR 2 T N
AR A48 T F BN A 2o 22 A2 30 H B, 7870 RAE 25 T HUM R
REAIILA THEH . R ST & 55 05 T ORE .

2. I3 EB o R BT WU 7 22 AT R SEBR A I H o B R AR 2 22 e

29



A A M FH R AR IS TR) R A S B I IRV B AT 2R 48 T H R A B K WO 2 3 R
W 175, AT — AN SRR, AERIR T I T R s . TR
FE AL A AR, TR BOMIE 2 22 AR R PR B BORIKF#AS BIR K3
BFR TR RIS AT BOR L IR EOR I BE /7o N T 25 A B 24
N HEEEPA

12015 4= 3 1, A IRBUNA 2 A TF R 835 AT H CEBE B B R 5D -
AHIBIE T, BESLREIE AL A I AR AT H 4 isEm, £15
BRI S G

o it HITMS
Y RACE
T " L -] " NIE
% iR LN L 0% LrE T
1 e A
* ane
iy S o W R TRy

30



B mE °

L Ry Py gL TFrRAAE AE LE
il B E =S i HRnET R TR R rEE
il &H &F & 3 el - % 7 iMERn ERIR
A =N WE 30 [LaaL ] 174505 ElIR
L L 1 U o
il BN ME aa 5 1 L e $1
H EH SE a8 E £ T (B = ERIR
il =8 GE 1 L L e EAIH
il O WUE & I X sk E wHIA
Fil & i A VIH
i EE AE A i 1 % EAE F o T ¥y
A OEN E & [k [ L7}
Fid #k & L] W ¥ ERTH
Fl EN Ep &a TS | ] ERIR
ra M OREF & Lol e |
il & LE 8 iadi 8 jaERaE L]
¥l OEH AE a0 g vy FEY ERIN
il r 1 ] K L}
i EN AR XA H
=M WE & W I 1Y ENTR
ril &H NE A r 1 { WER TG EAIR
il M ORE aa 1 T 2 ey EnIN
il &l RE AN ¥ BET 1RO ERIH
ral Eb Rl A B I
il N RE &N L) = W g EBRTH
Fil &H WF & o B F o] a1 EsE 13EM0T EAIH
il Al BE &N | 17 i s

il &l RE =8 2 L ERERE B (E R 0i] ERIH
il EH O WE A 2 L= sakel Pl iaRn ERIN
il ¥ r a13a B 17 CER N IR SR

2) M 2016 4ELLR, “ZLELFLL” 020 R%: 2 5B ZEELREARA
FEEIE . 8 H A SGEIA ERP R4¢, A ERE EIF A — NMERZEH
4S . EEHEATE] R R A S ERNEEE TH S TS

FEEATE TR AL

® L UIA ERP R4E, MBI ELEBAIRS W55 iR

o A RGHNUE, TEANFMCH: BUIA WEB UL, HINFHL% ) i

® LA AE A B

® ARZGEAM, VAP ERP LA, MIEIRERSHET &

® EILXT G REIEAM o, HERS

® TR N O i
31



BRSNS , Sinmeme20s () 4008-942-486 ER] [ REIN] | RANTE v | A0 v | T 0| #abbu

g—ﬂﬁo o A0RE

T O-0' gt , EERSHEATS SRS HEH PR A TR S SRS

B FifrEl  oof%  REbaetl  FELE

B > 157

(BREEFIE)

3.5 WAHEsh

N TSI BRI I A B R K A2 5, HEAT T — Sl HE SIS 1
AW M RR A E XA

2014-4 4 Z gQPLR AT

2014-12 AZME RS, WA TR

2015-4  HLH TRRIE B2 ISR B 4%

TAE. PR H4E 2015-4-17 S INEE I MOOC ZEAR 251

2015-9 5_EHFEARBAERHEA IR 2 7N 2 F I HRN @ il e
SRS

2015-10 B L8 TR S

2016-5 T3¢ #MEZ TSNz E NSF/IEEE-TCPP ARHEFRE % Bhit %I 2016

32



4 BB R AN A

4.1 BBHR

I B P LR A A B TR U B L ERAE A A S8 It
s MBS BMIE RO G B S SR A P B Inplt; N A B R ] R 4R

LN B E R B E T2 i r a1 5B, BIGRER, R
REEEBRIG IR AT TRE RISk i AR (e B B R m s N A T
At SR L

2TEH T 3E G AT TREAA TR SRR R E A $ 7707 %, HIUH BGL A
K, I 5 Ak ATV e K BUR EI A A E , 7870 B EBUR A Al 755K, 2015
2016, 2017 FAWBLHCATT RIS ANA T TR, I ERBUNZ O 207 1
R R NAREFRT7 RA R H AR, DHE QS IB R 1E@ & TRENA R R AAHRE
FasE BEATHRI R NA 597 7 %

3A W e DL L AR SE B R VO 2k, B R A THENL R FIIR X
AHAFIF R BBEANE ELRE T RPN M ICH R AR B X B fF AE 3
ARANA W EART R, RESLEAE. QTR E B

A RN HRNA TR, RATEEAIEA IR 1922 3], SCEMBITRE /5
Iro AEMEIRINARHE BA RIFIIRHA SO ERTR . FUSERIEEABEIR AR BL0R
AT RSB RE T, RENEIE LA Pk R R 7R 22, BT — 2 MBI R
DIE N e R

S T — SR L BUMRIBN, BEA B AL e R £, Ak B Al iR

33



BT RSM AL ZM . BOMRIBAEE, Bk 1 LRSI . g 13 Al BRI 2
Pt 22 A2 AT A MV S S AR b SRR SR BT I, (652 A2 Bk s 5 Al RE s S TE
ZEXT 1%

AR R TS H 47

4.2 LN B M,
AT R, R SR e S HE

ANAFETTT RMNA TR R B Al A5 DA AT, BE A8 B i 2 el A
AR, ATUAE N H A A R RS2 . R 3R e B b A PR A S Bt
FIN AL R R T b Seb AR R RV TEAE . HRNVRE ) STACAIME 55 35T . W 27T 57
RS SR A PPN BT, AT BEATEAT R B ORI AE 90% PL Lo B SRIRPE [ 27
100%, 1T HAD B AR E T, B BIE SN2 S B R VRO, SRR
WG — EAORFF RUFRRE, T At o NABE 77w B AR 22 T A AT PR 2 =] (1
ARG K S Bl o B o 7 SR 5 8 90 ot B AR PR 5 ] AR ol 56 5 F1 7 K
B LR AT TREE L

B TR VA < Y S 5 R 5 31 Rt 6 A s AR A s A2 1 R AP R
T H MR, R R 7RG AERE T, Inai 1 2E AR Al e &
BRI T g B AEEIUH , ZUMEEHS o B AR SV RR IR A, JF
TEMARIZ AT, RERENZCEEBCR, B2 EFONIH, e thl. R
AV AT A A AT, BT 2 1 S b SRR, A AT 7T A
RIBHS R AL, DA iR At 2 M se STl £, Wit e, L. #f.
FAEBCEERR, W AT HOR A3, 58 2 IO B ML N e 52 2

34



4.3 FLEFMHES

B RE B, BB OE g, BTN AN R A B A
k" RRMSCE RN RN “ B IR A BRI R .

2PN (A% e 1 s F 3 5 AN 22 Je AR R RNTR S5 4L, o sk A AR S
B ] LR

AT TR A R AN A1) e e Ao S5 e el 7 XA S A
AN R LA R 23 Af e AR L, I HAT AL (R SR AT PR 1 2
WRIE) « . BRI TS, AR AT B SR 4N H] fE
J1e

FEN RN B SR Ao R, An RS B L WS 2 SRR AR SR IR 58
B, FOMRGE M DL, ARG RN .. B “ TEmE”, 5
ASEBRIITH S R IR A2 f ORI EE R, A TR oA (22 S0 %, T
i v AU SE B B2 K

5. )5 &K

AT H AT 7 BRSO, SIRBEMANA T TRAT, DBk
A A ORRFIEA R BE T A I AR 2R

1. BAEVFHE— IR EAE, n] AN IR M A SR ASR IR TR « Al e )
NA

2. JnsEAHEIBA A% O BOR,  FFBAIH 5 4k 34T X6 525

3. ISR ENLAT I LAE, AT BAAE A R HEAT BE B

i AR TARRIRAL b, 12000 B 1 SCR S B A 3, JFIR E 2 1)
R

35



2017/9/27 L SIBTIERS
201454 TR B it
HEITRIS 201401030 ARAS @ 1.0

[ J=1 2
RIS BB i ;i ;w FFUR SN A 22 A ﬁi‘t
AL iER — | Z A =2 s3] B A
93110081 | BARTE S IR HiE ARl (R | 1 18 | 1 BN
93110082 | BARTEMEAS I: VAR (SR8 | 2 1 36 2JH Eg
93110090 | b [E T HIAR S 49 7 2 36 2 i
93110070 | 5o 8 3= SHEA 5 3 3 54 2+1 R
93110101 Eg;gi;ﬁmﬁﬁ}ﬁi 3 54 3 ZR
93110102 L‘Zii;zjﬁﬁﬁ@ﬁ%?wﬁ 3 2 | 54 34 1
93110050 | FEA LR 2 36 208 |
15110012 | KEETEE () 3 72 | 4 Fil
15110022 | KZEIEE () 3 72 4 ERN
15110032 | K&#8HE (=) 3 72 4 En
15110042 | K2E8eiE (PU) 3 72 4 FA
94110000 | % H o | 1 36! 4 iR
92110000 | & FH 1 2 36 |0+2 i
92110010 | /A H2 2 36 0+2 ZR
68100030 | A2 AE BV IR 5 il 45 5 1 18” 2 4

/N 35 | 4 [702] 7|20 4| 4
SRR — | (A =2 H s3] BN
95100023 | B4 (1) 3 51 | 3 ZR
01110031 | CF2JF#E it 5 2 90 |3+2 EARN
95100043 | =54 () 3 54 3 i
01110140 | #2544 5 2 90 3+2 Fi
95100110 | 2R 1A% 3 54 3 B
01110231 | Java FFEitT 5 2 | 90 3+2 N
95100012 | 16 5HFR ST 3 54 3 ZIR
01110150 | By 3 54 3 EA7N
N7 30 | 6 [540] 8 | 16 6
Ll E T — | = =2 s3] B | A
01110080 | TH-E MLY% 4 1 72 3+1 BT
01110380 | # A T H2 3 54 3 i
01110161 | Hdin FE R 40 )5 3 4 1 72 3+1 Ean
01110060 | #:1E R4t 4 1| 72 3+1 ik
http://tm.bnuz.edu.cn/web/plan/users/01056/schemes#/1128

113



2017/9/27 L SIBTIERS
FE| OB N . %
R WA 5t oo |t TR R 2 8 o
01110310 | THEMLEE 3 1 54 2+1 BTN
01110570 | =R/ #7 HUML A 4 1 72 3+1 B
01110250 | g L HE 3 54 3 ZA
/T 25 5 | 450 4 | 7 1] 3
kg7 m) R 7NN I IV I I el I <1 Bl RN
01110810 | Javadih g v A & 4 1 72 3+1 Hik
06110042 | M1 R 55 Mk iL 3 3 i
01111200 [ Javatf A AESE 4 2 72 242 F
01110261 | KL 4R 1|2 |7 4+4 ik
N CRDNEEATTRD 15 | 5 | 216 4|7 8
01120420 | FAFIMIL T VL L HAR 4 2 | 72 242 ZiR
01120430 | # AR B )t 4 2 72 2+2 ik
01111121 | B AR E 3 1 | 54 2+1 #iR
01120440 | B AU P2 2 4 9o | 727 4+4 Eany
AN CEATFINED 5[ 7 | 270 4 |7 8
01111180 | Androidf& it 4 2 72 2+2 Fi
01111130 | FHLFEH G5B IEFEA 3 3 FiR
01111790 | #2h M 28 gafa i A 4 2 | 72 242 FAR,
01111390 | WindowsF8 2715 it 4 2 4+4 EAnN
N BRI RD 15 | 6 | 144 4 |7 8
Ll s iR 7NN I VTV I I Il I <1 B ol RN
01111450 | Javar 24k 4 4 72 0+4 A
01110460 | M£5F2 7511 4 4 | 72 0+4 e
01111780 | WebStHIFZ P15 11 4 4 72 0+4 T4y
- KEARAZIRE =1 H 3 3 | 54 0+3 ik
01120360 | . NETRTE 4 4 | 72 0+4 ey
- WAF I H SER 2 2 | 36 2J4 BTN
01110680 | Heslk it EIL L 6 6 | 108 6 | @ | HH
01110840 | i 757 F & 5 o | 2 |36 0+4 5
01110672 | E ks >) 4 4 | 72 48 | @ |
Nt 33 | 33 [ 594 4 | 8 3] 4 4
AR AL = A2l B S [ B[ A
01110300 | Z WA FEA 3 3 | 54 0+3 HA
01110820 | Btz 4 1| 72 3+1 B
01120061 | TAHLIRHE 54018 5 4 1 72 3+1 Z
01110240 | Unix/Linux 54 3 3 | 54 0+3 ey
01190400 | #2751 FBe 85 I 2 2 | 36 2 RN
http://tm.bnuz.edu.cn/web/plan/users/01056/schemes#/1128

2/3



2017/9/27 L SIBTIERS
| B %
R WA 5t oo |t TR R 2 8 o
P R i ol e T
01190410 ;{;lﬂiﬂﬂijﬁ%%ﬁ CREAR 5 | g | 2 i
01190740 | F AT H /NSl 2 2 | 36 2 AT
01190350 | ZHE429H 3 it 1 1 18 1 i
01111271 | Hry- M FH AR IR 4 1 72 3+1| @ BTN
01110520 | 7 B 24 Hl 3 54 3| @ ER7N
01190040 | &k 5eiE 2 36 2 | @ S
01100380 | Bk F A 2 36 2 B
01190480 | =454 Ak 3 54 3 BN
01120280 | vHELLH fl )5 38 4 1 72 ® |3+1 HiR
01110390 | #RATIT R ARME F 51 3 PR 2 36 2 ZiR
01190460 | THEHLER A Heh 4 324 18/4 iR
/N 6
ASEBR — | = |/ =2 s [A3] B[N
/N 16
it 160
http://tm.bnuz.edu.cn/web/plan/users/01056/schemes#/1128

3/3



2017/9/27 L SIBTIERS
2015 G TR B EF it
TS 0 201501030 ARAS : 1.0
. X

R WA 5245 ;f; ;ﬁ TR R 220 5 ﬁi
HIRAE R — =L = 2| T S |3 AN

93110081 | BARTEMAE IR GiEH ARl () 1 18 | 1 BN
93110082 | BARTEMEAE I VARG (52 2 36 2J8 HH
93110090 | b [E T HIAR S 49 7 2 36 2 i
93110070 | 5o 8 3= SHEA 5 3 3 54 2+1 R
93110101 Eg;gi;ﬁmﬁﬁ}ﬁi 3 54 3 ZR
93110102 L‘Zii;zjﬁﬁﬁ@ﬁ%?wﬁ 3 54 34 1
93110050 | FEA LR 2 36 208 |
15110012 | k=258 () 3 72 | 4 Hik
15110022 | KZEIEE () 3 72 4 ERN
15110032 | K&#8HE (=) 3 72 4 En
15110042 | K2E8eiE (PU) 3 72 4 FA
94110000 | EH % E 2 18” 2 ik
92110001 | /£ HE 1 I 36 |0+2 i
92110011 | 1A 52 1 36 0+2 ZR
92110021 | A E3 1 36 0+2 ik
92110031 | 7R H4 1 36 0+2 Z
68100030 | K2EAEBNEA R Skl 48 S 1 36 | 2 ey
63111340 | KA LIMEFEAT 1 18 |1 ZR
63111350 | Ak IR 2 36 | 2 A

/N 38 828 | 12 | 16 6|6

Tz LU — | = AL = 2] AN 3 N\

95100022 | o542 (1) 4 72 | 4 i
01110032 | CTEFF &t 1 108 [2+1| @ N
95100041 | =545 (F) 5 90 5 ZIR
01110140 | Hm 4544 5 90 342 ERE
95100110 | ZRIE:ACEL 3 54 3 Z
01110231 [ Java F2/F &1t 5 90 2+3 FA
95100012 | 18 SRS 3 54 3 B0
01110080 | - EALFAZ% 4 72 3+1 HiR
01110150 | BSHUEL % 3 54 3 ZR
01111450 | Javaim 24t 4 72 242 Hi

http://tm.bnuz.edu.cn/web/plan/users/01056/schemes#/1207

113



2017/9/27 L SIBTIERS
R R A 5t s |t TSR o
01110381 | & At LH% 4 72 4 x4
01110161 | &4 1 & 45 )54 4 72 3+1 B
01111780 | Web ST FEFF Wit 4 72 0+4 E7N
01110060 | #:1E R 4% 4 72 3+1 Eany
01110310 | tHEALE 3 54 2+1 R
01120420 | FAFM B HA 4 2 242 BTN
01110570 | 3R 437 5 UML LA 4 72 3+1 i
01110250 | 4 ¥ JR 7R 3 54 3 iR
01110021 | C++FEFF 11t 3 72 2+2 ik
N7y 73 1368 | 10 | 18 14 | 12 15| 7

Ak T7 R ol 105 O R V1 P I 2l I =1 B S RN
01110810 | Javadilk v I & 4 72 2+2 H
01111200 | JavaJT K HEZE 4 72 242 HiR

AE R RO 8 144 4| 4
01111180 | AndroidfEFF it 4 72 2+2 BT
01111790 | #5h M %% A A 4 72 4 RN
01111600 | i0SFEF it 4 72 4 AT

It (BB ITTRD 12 216 4| 8

NE (RGMRHie4E)
Tl Sz R — | Z A =Z A2 | AN BN
01110682 | Sk it 6 108 68 | H#&
01110671 | Lk 6 108 6/d | B

N 12 216
LAusCAPN — | = =2l A3 B A
01110820 | #it-#izt 4 72 3+1 ik
01110240 | Unix/Linux 54 3 54 0+3 ey
01110261 | K%z &= 4 72 2+2 BTN
01111271 | Hrz i THARFE R 4 72 3+1 B
01190040 | b s 2 36 2 ZATY
01120100 | . NETZRFEFLA 5 90 3+2 Eqny
01120280 | T1- B ML JF 4 72 3+1 ZR
01120430 | #AFML E 3hk 4 72 2+2 RN
01111220 | i H 928k 2 36 0+4 x
01120720 | # A& T R A 3 727 4+4 FiK
01111400 | C+F2 R H S % 2 36 0+4 %4y
AN GNP R 7 1132249y, B3l BT F o1
RT3
http://tm.bnuz.edu.cn/web/plan/users/01056/schemes#/1207

2/3



2017/9/27 R H
EE| B &
WY AR EilIN , TEUR S SN A 22 i
’ T gy | 2w SO GRS
IR BIR — | A = A2 ] NS AN
Nt 16
Hit 160
http://tm.bnuz.edu.cn/web/plan/users/01056/schemes#/1207

3/3



2017/9/27 L SIBTIERS
2016 MG TR\ EFit K]
HFRIS 201601030 fRAS @ 1.0.2

RIS WIEAR 25 f‘ FEUR 2 HA N A 221 B %*z

Ff PiE:N
RSB — =L = 2| T S |3 A
93110081 | BARTEMAE IR GiEH ARl () 1 18 | 1 BN
93110082 | BARTEMEAE I VARG (52 2 36 2J8 HH
93110090 | b [E T HIAR S 49 7 2 36 2 i
93110070 | B3 [ F2 SCHA R 3 54 2+1 il

B 7 FE A Ak 47 %] A 3
93110101 ;:;g;&%fi;%%aﬂ“iwi 3 54 3 oo oo CYERE
T 5% 7 HLAR R SERR R I
93110102 L‘Z%%&jj;?;ﬁ@ﬁK?Xﬁ 3 51 |34 | @ oo oo o |
93110050 | T3 5HK 2 36 (20| @ o0 L ) L M
15110012 | KEETEE () 3 72 | 4 Fil
15110022 | KEEHEE () 3 72 4 ERN
15110032 | K&#8HE (=) 3 72 4 En
15110042 | K2E8eiE (PU) 3 72 4 FA
94110000 | EH % E 2 18” 2 ik
92110001 | /£ HE 1 I 36 |0+2 i
92110011 | 1A &2 1 36 0+2 ZR
92110021 | A E3 1 36 0+2 ik
92110031 | 7R H4 1 36 0+2 Z
68100030 | K2EAEBNEA R Skl 48 S 1 36 | 2 ey
63111351 | GMVIERL 1 18 |1 i
63111340 | R OHAFEAH 1 18 1| @ ZiR
/N 37 810 | 10 | 16 716
Tz LU — | = AL = 2] AN 3 A
95100022 | o542 (1) 4 72 | 4 i
01110032 | CFEF# &1l 4 108 |2+4 i
95100041 | =545 (F) 5 90 5 ZIR
01110140 | Hm 4544 5 90 342 ERE
95100110 | ZRIE:ACEL 3 54 3 Z
01110231 [ Java F2/F &1t 5 90 2+3 FA
95100012 | 18 SRS 3 54 3 2R
01110080 | - EALFAZ% 4 72 3+1 BTN
01110150 | B HEEE 3 54 3 Fik
01110381 | #ff T2 4 72 4 ik
http://tm.bnuz.edu.cn/web/plan/users/01056/schemes#/1714

113



2017/9/27 L SIBTIERS
R WA 5t s |t TSR o
01110161 | ¥ FE R 4t )53 4 1 72 3+1 ik
01111450 | Javaim g4 ft 4 2 72 2+2 B3R
01111780 | Web ST FEFF Wit 4 2 72 2+2 E7N
01110060 | #:1E R 4% 4 1| 72 3+1 Eany
01110310 | tHEAE 3 1 54 2+1 R
01120420 | FAFM B HA 4 2 2 242 BTN
01110570 | 3R 437 5 UML LA 4 1 72 3+1 FR
01110250 | 4 ¥ JR 7R 3 54 3 iR
01112160 | b5 51F 1 18 1 HAE
01110021 | C++F2 /7 #E1T 3 1 51 2+1 0N
Ny 74 | 21 [1368] 10 | 18 10 | 16 15 7
b TT R il s (045 O (R 11V 528 v AN IO I il AN
01110810 | Javadis\b.2; 5 HIT £ 4 2 72 2+2 i
01190791 | Web R HitAE 21 A 4 4 | 72 0+4 et
01111200 | JavaFf & HELE 4 2 72 2+2 B
A RDIVEREETE RO 12 | 8 | 216 8 | 4
01111180 | Androidf /¥ ¥#it 4 2 72 2+2 K
01111790 | #2h M 28 gafa i A 4 2 | 72 242 iR
01111600 | i0SFEF ¥ it 4 2 72 2+2 EnN
I (BB T RD 12 | 6 | 216 4| 8
01112030 | ZZet 1 4 | 72 0+4 R
01112020 | RAEW L5 R 4 4 | 72 0+4 BTN
01190890 | =& 5 KAHE /3 #7 4 4 | 72 0+4 Ehy
It (RENR 5240 12 | 12 | 216 4| 8
ol S ERR — | Z A =2 s3] B A
01110680 | ek i1 i 3 6 6 | 216 12 HAY
01110671 | Lk 6 6 | 216 12)# R
It 12 | 12 | 432
Tl ziR 700 I IV AN I 2l <1 B il AN
01110820 | BT 4 1 72 3+1 Zi
01191070 | Nk EIHE M1 2 2 | 36 0+2 B
01110240 [ Unix/Linux &%t 3 3 54 0+3 RN
01110261 | KALEHRE FE 4 2 72 2+2 AT
01111271 | Fov B T-HARIER 4 1| 72 3+1 iR
01190040 | Flk5eiE 2 36 2 EAnN
01120100 | . NETZwAEHA 5 2 | 90 342 B
01120280 | vHEHLALEFE 4 1 72 3+1 0
http://tm.bnuz.edu.cn/web/plan/users/01056/schemes#/1714

2/3



2017/9/27 PR H
R R A 25t s |t TSR o
01120430 | #4385 34k 4 2 | 72 242 FiR
01120720 | # ik IT KA 3 1 | 54 2+1 B
01191080 | EMLEIH1E fh2 2 2 | 36 0+2 KA
01111400 | CHFE & T152 i 2 2 36 0+2 By
%N 9
AP EBR ol 119 O I 1V 72 B B2l AN ISl IDAN
N7 16
it 160
http://tm.bnuz.edu.cn/web/plan/users/01056/schemes#/1714

3/3



2017/9/27 L SIBTIERS
2017 T 21tk
EIHHIS 201701030 ARAS : 1.0.1

BRGT WK 24 ii s TR HIAR S 8 ﬁi
HIRAE R — == |~ AN

93110081 | JAAEIE A& TR G Al (BT 1 181 iR
93110082 | BARTEMEAE I VARG (52 2 2 | 36 24 HH
93110090 | b [E T HIAR S 49 7 2 36 2 i
93110070 | 5o 8 3= SHEA 5 3 3 54 2+1 R
93110101 j:;ﬁéz%,%?mwfFl'f@ﬁﬁa‘zXﬂi@M@%*ﬂﬂti@(ﬁ ; 5 clelele|e Py
93110102 Eﬁﬁa%?@%ﬂﬂlﬂ#ﬁ’é?ﬁ:%ﬁﬁ%ﬁii@ﬁ@%%@(% 3 s lsilsilelelele| e o|zn
93110050 | FE# S BUR 2 B (2l @l @|le|®|e@ [ BEd
15110012 | KEETEE () 3 72 | 4 Fil
15110022 | KZEIEE () 3 72 4 ERN
15110032 | K&#8HE (=) 3 72 4 En
15110042 | K2E8eiE (PU) 3 72 4 FA
94110000 | EH % E o | 1 |18’ 2 iR
92110001 | /£ HE 1 I 36 |0+2 i
92110011 | 1A &2 1 36 0+2 Fik
92110021 | A E3 1 1 | 36 0+2 ik
92110031 | 7R H4 1 1 | 36 0+2 Z
68100030 | K2EAEBNEA R Skl 48 S 1 36 | 2 ey
63111351 | GMVIERL 1 18 |1 B
63111340 | R OHAFEAH 1 18 1 | @ ZiR

N2 37 8 [80|10f16| 7|6

LA ZNSS — == x| J\

95100022 | o542 (1) 4 72 | 4 i
01110032 | CTEFF it 1 1 | 90 [2+3 N
95100041 | =545 (F) 5 90 5 ZIR
01110140 | HE &4 5 2 90 342 ERE
95100110 | ZRIE:ACEL 3 54 3 Z
01110231 | Java F2/F &1t 5 3 90 2+3 FA
95100012 | ME% it 58 # Sl 3 54 3 i
01110080 | V15 HLIM 245 4 1 72 3+1 HiR
01110150 | B HEEE 3 54 3 Fik
01110021 | C++ 2Rt 3 2 | 72 242 ik

http://tm.bnuz.edu.cn/web/plan/users/01056/schemes#/1697

113



2017/9/27 L SIBTIERS
.

R WA 20 o | e TSR 0 o
01111450 | Javarh gt e 4 2 72 242 3
01110381 | ¥ T.7% 4 2 72 2+2 B3R
01110161 | ¥ i 40 )5 1 4 1| 72 3+1 Z
01111780 [ WebFt1HIF2 P 1511 4 2 72 2+2 Ry
01110060 | #1E R4 4 1 72 3+1 R
01110310 | THEHLE L 3 1 54 2+1 BT
01120420 | #AFMIR 725 AR 4 2 | 72 242 FR
01110250 | 4 ¥ JR 7R 3 54 3 iR
01112160 | b5 51F 1 18 1 HAE

/NI 70 | 23 (1206 9 [18| 18|12 |11 ] 4
Ll SR i I VA I T AN S o AN
01191150 | Pythonf& /7 it 3 3 | 54 |0+3 iR
61110292 | ¥k it 6 6 | 216 12)E ER
01110671 | L ks3] 6 6 | 216 12)E B

ZNaE 15 | 15 | 486 | 3
VIR IE R Z =1 RS BN
01110820 | BEiHHE L 4 1 72 3+1 HR
01191070 | LAbEIHE ML 2 2 | 36 0+2 ey
01110240 [ Unix/Linux &%t 3 3 54 0+3 ZA
01110261 | K RIH 4 4 2 | 72 2+2 ZiR
01112030 | RGN 1 4 | 72 0+4 F
01190040 | Ly HEE 2 36 2 #ik
01111180 | Androidff 7 isEit 4 2 72 2+2 FR,
01110810 | Javadilh g v A K 4 2 | 72 2+2 £,
01190791 | Web R HitHE L H A 4 4 | 72 0+4 A
01120360 | . NETZRHE 4 2 | 72 2+2 ey
01120280 | vHEHLAL R FE 4 1 72 3+1 T
01112020 | RG = A 50/ 4 4 | 72 0+4 iR
01111790 | #2h M 25 g FEHEAR 4 2 72 242 Fi
01120720 | #shif sk R HA 3 1 | 54 2+1 iy
01190890 | & L5 KAk 1 4 4 | 72 0+4 B
01191080 | Lk BT 1E 2 2 2 | 36 0+2 e R
01111400 | CHFE )7 BETHSLEE 2 2 | 36 0+2 A
01111600 | i0SFEF % it 4 2 | 72 2+2 F
01111200 [ Java t ZAEZY 4 2 72 2+2 B2

a5 26
AP EAIR I VAT I 2 I R AN

http://tm.bnuz.edu.cn/web/plan/users/01056/schemes#/1697

2/3



2017/9/27 R H
KE| B &
WY AR 0| L . TEUR SN ) 27 i 4
’ 24 | 20 RS
/Nt 12
&t 160
http://tm.bnuz.edu.cn/web/plan/users/01056/schemes#/1697

3/3



5 BHARERE 2014 FENV L TAEHT R
Sl ST RAFEAA SR Ao — A BB S BRI &
THRATAL, SRE I RO IR R O SR, SR AR TR R, SR
R IES ), B ERIE.

— WA
Hic: TEK
b BRAFTA. LAl Ip2 00

N SESJRTE]
Bl SE3) N 2017 45 11 H 27 H~2018 £ 4 A 15 H, AF 34 H, Affi
46 H AL A 06 52 21 i

=, ITezH
(—) EeMbseI AR 14 g0l KA b A .
(=) $ZBEENP s> 5 e S0 GRE) FHES SRR, Sk sE ] iy
KIS S (B s 2 IMONE— A Rl Bt S22 I N
Ji 2 P FATARAT S SE 51 20T R et 4R S 2 I AT i 2R B SE STl
N BT E IR R S ] 30l
(=) BeMv s e N Se ST R Ab s 3], oA 5 il U B B2 $.
VD B s 2T I A2 i Bk e iR 322 T 22 5k
() KA AR < B J5a, DI E B O .
(7N) CERMAEEE LA B “SES A", ZORGERTE R SE S
(K1, RORRTE MR BT, 3T AL

0. sEER
() ZPAERAPSESI VIR FE IT SRBAL, FpPR TG DU S IR 5 I 5228 52 STtk /3
LA, SIWARENE L.
() 5G] WAL ZUEAE Lot FHR SR, RIS 3] VA RS E b A 5%
(=) ARSI JIA) PR A IR R BOR AR, 52 3] AR 45 2 S il Aol il (B
AN B W — 3
CPOD SR AR 52 S I RE A, A AR AN SI2 23 BT ¥ A 22k o Ay il LA P I



R KRN AME S EIESE STl IS, BL2z 3 ok o

T ERE
(—) LB LAl AR EN 5T, DAPIPER AP .
() BTSRRI A SIS > 1 22 A A E N 22 B 83T AR A Bl s
AR, ARVESEIIRER NS MY 24 By se ] 28, RITIRE S
JRER SRS

7N~ SESFM

PR IR A LR N AR B IR A S > B A HL TR AR SE S S AR R
BT (LT L TFIRTEIN, fEFEIMNAE 4 7 18 HZATiRcs%
SR TR, G E RS NS

B, RE&
S 2k I A A LAVEE L R B SE ST BER B 75 1 22 AL AR 3
Uity XFRIZE AR TAEZHE. SR AR AR EHEAT
N A, BESESI I E A B K.

N HE
1% (AERUM RS2 BRI AL EEML S S B BRI SRR E AT

BEAE— (BB R 27 B 7 A Ll S5 51 01D

BEEATE = AU R S BRI 2345 Bl S =) TR S5 5 B )
B = (2014 2455 )4 H s B2 IR R )

BEEAEDY . (15 BER =B A 52 S RAE CAAERRO)

BEfE AL (SEST4R S 2 I TAEGRAE)

BEfES: (RS SI JAE CBERO)

BEAE-E: CAB SR R 27 B 7 A Rl 552 >0 8 B 2% 451 )



ARIFRRFHRESK

AR B b 52 3] Tl

=) 5
£ !
2 2
% %
1 ST &
e ST R




g3 RE A w S RARER S A

A AL HCITVE R A BRI AL FheEt

NTAHCERERPRZAE . KA, WIEACHTH IR,
GF: HERSRANN R, £ F H HE  #

MRS 53]

G
A HE, &ERE2

T AR EIRSEESNIIE], BRIAA NIRRT

Lo RS IESF AR TSR S RIE , S8 A TIUSE SR 55 .

2+ HRASEST AL HE, BTSSRI, B ARIR,
BIRGLA; WOEMN, BiaiisE, NER gL,

3+ NEZEREAS, WSHE BRI RAE, SRS R

(DARRES
4. REEEN AN 22 MY e s, BREI A,
= HRAREIEATEE PG TIURTE, FEEE A REgk ALt
B BE KA SRS R, IR

—a )

17 EIMEF AR
fE.

. AR, B A%,

SRS IE
H = A H

AN
F A



rE W R XGRS EARAERISER

6 ) B A AR

G >) B bk

g Yk 1R H

G >) B FL TS

S ALIRR A

v
%

aB

=22

H 3]

562 KA

DA L A/TRTATS

KR FHMRE T




rE W R XSRS S EAREREIRE

ST A

M. s34

Ty AR R 2

SE AR F

T WERONTR BN E ALK 2 —, BER¥BE (5D #AF-

4



REWERE RGBSR

TR B FEELIFRICRE

& ) B A4 B

TR UM ERAL

1R U4

R HUTIRAK

RERS A AR KB REOTEE. S8 RI5E g DA (>3]

HIHEALTF 30 .

RSP HINREA - CNE H
RS Ui ZR F A H
TR PHIMREA - CNE H

e ARMIERFEINRE, TRIGHIZEBE GB) RAF-




REMBL L ERBS A
2014 FARFHAEEN LK ER

S > A A BK

S 25 1k H 3 S E! H — # A H
P P RS
A HLTE o
w4 ¥ Tl

FUrg ) GRS I BN RIEK

B & (s A RE):

SEIARE CUMFIESE . Bhs i, SR 3 UM A S 2 AL 5155):

S it CORIUESE ST 8], JREST 2245 e ST S B )0 2 4 L 558 ) -

SES BT, RRIRERE S, QUEASS,  DMERES  AEATEENAE A% ).

SRR ST HNIR Sy, LB RUIR B2 FniR AR R, BE 7T 46D




e ) LA (B )

S| H

e FRIMPAHE CRAs ) IR R TARSEE . AL, SEolidsk. S A e lE i
AN S )

S22 FRGTVFE - e BN A:

T IR




ARIFRRFHRESK

AR B b 2 3 Tl




g3 RE A w S RARER S A

A AL HCITVE R A BRI AL FheEt

NTAHCERERPRZAE . KA, WIEACHTH IR,
GF: HERSRANN R, £ F H HE  #

MRS5S

G
A HE, &ERED

T AR EIRSEESNIIE], BRIAA NIRRT

Lo RS IESF AR TSR S RIE , S8 A TIUSE SR 55 .

2+ HRASEST AL HE, BTSSRI, B ARIR,
BIRGLA; WOEMN, BiaiisE, NER gL,

3+ NEZEREAS, WSHE BRI RAE, SRS R

(DARRES
4. REEEN AN 22 MY e s, BREI A,
= HRAREIEATEE PG TIURTE, FEEE A REgk ALt
B BE KA SRS R, IR

—a )

17 EIMEF AR
fE.

. AP, B A%

SRS IE
H F A H

AN
F A



rE W R XGRS EARAERISER

6 ) B A AR

G >) B bk

g Yk 1R H

G >) B FL TS

S ALIRR A

v
%

aB

=22

H 3]

562 KA

DA L A/TRTATS

KR FHMRE T




rE W R XSRS S EAREREIRE

ST A

M. sKX40

Ty SEAWERA R 2

T WERONTR BN E ALK 2 —, BER¥BE (5D #AF-

4



REWERE RGBSR

TR B FEELIFRICRE

& ) B A4 B

TR UM ERAL

1R U4

R HUTIRAK

RERS A AR KB EEL REGOTEE. S8 RI5E g DA (>3]

HIHEALTF 30 .

RSP HINREA - CNE H
RS Ui ZR F A H
TR PHIMREA - CNE H

e ARMIERFEINRE, TRIGHIZEBE GB) RAF-




REMBL L ERBS A
XXXX ZARHAEEN S L eR

S > A A4 FK
S 25 1k H 3 S E! H — # A H
P P RS
A HLTE o
w4 ¥ Tl

FUrg ) GRS I BN RIEK

BB (s AR E):

SEIARE CUMFIESE . Bhs i, SUR 3 UM A S 2 AL 5155):

S it CORIUESE ST 8], JREST 2245 e ST ST B ) 0 2 4 P2 558 ) -

SKIRE) (M. fRURIEEERESS,  QUETRES,  UMERET),  AHEIEZhREIAE -

FARER I HNIR S, JUEIRUIR B2 R0 AR R, eI 46D




e ) LA (B )

S| H

e FRIMPAHE CRAs ) IR R TAESE . HEEA . SEolidsk. Seo] WA e g i
ANSE SR )

S22 FRGTVFE - e BN A:

T IR




ACM th<F1 AcM HIB\ 7 L4155

—_— db 5
A EES

BAR: ACM LHUIR 24, T 3K
A NH 13 4
BANNTIF)T1R
—. BW
D 7T FEE g K
2) FRFEY 20, A HRRTH R R wmAEae /), MAMUNZ ACM 2
3) WAKAE T2 I NFE T
=. W
1) 454 CCFCSP iAE

&1 CSP GRS EMBEIRIRIN KR

=n

'~

CSP mlisk XINIRES]
400-500 7> REEEIRRIE
300-400 7> SRS EREES
200-300 7> EHIYRINEE, REUERES
100-200 %> BitiESeED, EREIEEN

ACM S 38K : 250 43 LLZ23%? 2

2) il

P csp A GidEid cSP NS AR N BRI VTAR ¥ B br 2 —

AN NI CSP FIAEZR P43 1) B B4R bR 2 —

B VP EE R R —

300 (Ei# 250 LA b 73 S LL BRI PURIEH il fik 44 o

3) ACM FRFHIBN LZUTA G, R, 2 N3-S HIE 2 IH e ]
ACM FNR fUS R Sk, sty B, e, L

F W L ITRE Y 28+ H5H 45 K+ B O 2 22 T

CAFRUSEIREE

ISR, AR, TOLENE, BINE, oS RANE, BENUGERE, AR5 N
S




CCF CSP
(1) R Bt
Wi SHCAIEH, o3, IR GET), 7T EEAE, ORI
(2) BHu 4
atbk B, BAFIL fR. BERD o W (HE. SR R L AR F
ERE1US TN
(3) Bik 5 kBt s
Hiy SE, M2s, JULSNS, RS, EESIEA, SIS, R,
BB, R, TR SR KRB, RENLS, T RURRAE

4) BN Bk
ACM 2= A 53]
CSP 100-200 %1%
200-249 2%
250-300 =%k
300-  VIP Z&%
SRBR]: =g, VIP Gl TR SN ACM EEEE
g, &GO S A M EL 3
WIgk, ZnACM H5%, KGmEm% R ACM Bl
c mS, VIP R FNANE 12 8 [EERE]Y , MRS
gy, EAHUAT LS IR NESE, B0 2.4 DEETY , Rgdd 2
Wik, I ACM F55, FAEHEe 5 AcM 59l A H 2 3-6 DHEEEK]
fige R 78

W
pit
paic}
m

X

PO )

Wil AEEE, csP AR Tk A ANE



| msins

2014.7

ARBYEEHFNERER

LRI R
(e TIFE K F RN RAE EHARFER, 519087)

TR B 2 AT OO AR 7 D ERFZ H7 B DUIR AN A7 (1 170 L, 2 Hh ARG 0 P IR 207 H s i S 2 AE T AL AT 6
A2 FEAL I FeA BT =05 T R URAR 307 D5 SERRIE T, IXR 0 e R mI AT 1, A B W] 4R = SRAR S i i

KRR KR Oracle B2 ; st

Reform Exploration of Teaching in Large-scale Database System

Xiao Hongyu, Sun Wei, Yang Lin

(School of Information Technology, Beijing Normal University at Zhuhai, 519087)

Abstract : After discussing the situation and problems existing in the teaching of Large—scale Database

System, this paper proposes to reform teaching in Large—scale Database System from three aspects:

optimizing course contents and teaching goals, establishing multi-dimensional electronic online platform

and multiplicate teaching forms. It proved by teaching practice that this reform is feasible and useful for

enhancing the quality of teaching.
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Design and Application of Online Judge Teaching Assistant System
XIAO Hong-yu,HE Hui,CHEN Hong-shun
(College of Information Technology,Zhuhai Campus,Beijing Normal Univerity, Zhuhai
519087,China)

Abstract: To meet the requirement of experimental teaching and programming contest of
programming courses, an online judge teaching support system was designed and implemented
based on the ACM-ICPC competition model, the RabbitMQ advanced message queue and
multi-level safe sandbox after analyzing the existing online judge systems. The concurrency needs
of large-scale online judge were satisfied based on Cerlery. The number of judging nodes was
automatic adjusted according to the system load, the system has high fault tolerance, and
accidental failures of some nodes was tolerated. By using user permission mechanism of the Linux,
full virtualization, Linux Container, setUID, the multi-level sandbox faired and secured the
judging environment. The system is mainly designed for code judging experiment teaching, and
has four roles. By increasing the teaching management, schoolwork management, statistics
management module to meet the requirement of experimental teaching. The system has been
successfully applied in C/C + + / Java/data structure courses daily experiment teaching. The
results show that the system is very helpful to promote the teaching quality and enhance students'

learning interest.
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Research and Application of Running Action Sequence Recognition
Algorithms Based on Kinect

Jing Huang*, Wen Yu, Mengxue Si and Wei Lv
School of Information Technology, Beijing Normal University, Zhuhai
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Figure 1: System components.

Abstract

In order to obtain better analysis of human characteristics thus
human-computerinteraction, recognition algorithms based on
skeletal binding of running, waving, jumping and crouching were
presented in this paper. It was based on characteristics analysis of
human motion and threshold setting. The human skeleton data
obtained from Kinect sensors can be used to bind the human
skeleton with its corresponding computer model. The algorithms
were also applied in a new developed treadmill system based on
Kinect. Interactive running (fitness entertainment sports) was
implemented with this system based on recognition of human
actions. The experimental data shows the effectiveness of the
running sequences recognition algorithm based on skeleton
binding, with a recognition accuracy up to 92% which can fully
meet the requirements of somatosensory game functions. The
research results can be potentially used for other human-computer
interaction application areas.

Keywords: Kinect Depth Sensor, Action Recognition, Skeletal
Binding, Treadmill System

Concepts: » Computing methodologies ~ Applied
computing;Computer games;
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1 Introduction

With the rapid development of Virtual Reality (VR) technology
[Suma et al. 2012], human-computer interaction is playing an
increasingly important role. In particular, human action
recognition has become one of the central topics with various
applications in video surveillance [Lopez et al. 2006], intelligent
human-computer interaction [Kjellstr and Romero 2011] and so
on.

The effort on human action recognition can be tracked back in
early 1990s [Xu and Ca02009]. The last 10 years saw rapid and
important development in the field [Gong et al. 2014;Alexandros
and Francisco. 2014; Song et al. 2014]. Traditionally, human
action recognition was based mainly on the database of behaviors
in color videos. For example, Wang et al. [2003] detected and
tracked moving objects to extract their action features thus
identify the actions. They developed relevant algorithms by means
of extracting each frame of the video image. Traditional
approaches may be affected by external factors, such as light, and
location,which can be data crunching especially when using high-
resolution images and a large number of complex mathematical
algorithms [Hoey and Little 2007] were developed with poor
practicality and low efficiency.

Kinect Depth Sensor can provide the third dimension depth data.
Hence, external disturbances by using the traditional color
cameras can be avoided and accurate traces of human body within
the field of vision can be achieved. When people make different
movements, the relevant joints and skeletons have different
positions and angles. Therefore, the use of Kinect can provide a
direct and stable method to realize the recognition of human
movements. Tian et al [2014] first proposed using Kinect to
obtain the skeleton points for the purpose to identify human
motion. Their solution was not designed and thus not suitable for
running application.

This paper establishes an action feature model of articulation
points.  An identification algorithm is proposed for running
sequence recognition using Kinect data for human bones and
action feature.lt is designed for the running game using a new
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Treadmill system [Jager et al. 2008]. The idea is to make running
interesting and entertaining in addition to its fitness function.

2 Action Recognition Algorithm for Skeleton
Binding

Complex human body movements lead to many postures during
exercise. This paper aims at the analysis of four basic movements
of runners, namely running in place, waving, jumping and
crouching. Some key data on human skeletons is extracted. By
analyzing the key data, running action can be simplified to the
movement of skeletons. In this paper, a series of innovative
actionrecognition algorithms on skeleton binding is proposed so
that running movement identification can be turned into reality.

2.1Extraction of human skeleton

The extraction of human skeleton data is conducted by using
somatosensory interactive devices of Microsoft Kinect [Fabian
2014] (Figure2). Kinect SDK 2.0 [Diez and Melgar 2012; CMU
2015] provides 20 data on key points of skeleton. The names and
places of the key articulation points are shown in Figure3.

Figure 2:Kinect 2.0

HAND RIGHT HEAD SHOULDER CENTER HAND LEFT

WRIST FaGHT WRIST LEFT
ELBOW FOGHT F ELBOW LEFT

SHOULDER RIGHT SHOULDER LEFT

SPINE

HIP CENTER

HIP RAGHT HIF LEFT

KNEE RIGHT KNEE LEFT

FOOT RGHT FOOT LEFT

Figure 3:Kinect provides 20 data on key points of skeleton

The three-dimensional space coordinate system defined by Kinect
is shown in Figure 4. In terms of Kinect, the direction
perpendicular to the horizon is defined as the Z axis, the height of
the horizon is defined as Y axis and the width of the horizon is
defined as X axis. Coordinates of human skeleton nodes are based
on this coordinate system. Because of the differences of the
postures for different people and the change of their positions
related to Kinect, the extracted bone node data for each person is
quite different. The Unity plugin of Kinect developed by Carnegie
Mellon University[CMU 2015]] can bind the human being’s

skeleton recognized by Kinect into the same running model in the
computer. Hence, the differences can be ignored. Figure 5 shows
the binding of different skeletons into the same model in the
computer in the different times.

X o

y o
Kinect \

Figure 4:The space coordinate system

The skeleton binding

Userl

The skeleton binding

User2

PC

Figure 5:Different types of users binding to the same model
2.2ldentificationof running in place

The action of running in place is identified by the relative
positions of knee bone nodes, as shown the Figure 6a). Suppose
that the depth value z related to the camera of Kinect remains is
stable when peopleare running in place. Only the change of height
value y needs to be considered. The coordinates of key
articulation points of two knees are KneelLeft (x, y, z)and
KneeRight (x, y, z), respectively. Whenthe KneeLeft.y is greater
than KneeRight.y, the left leg lifting is trigged. Otherwise, the
right leg lifting is trigged.

The movement of running in place can be decomposed into the
sequence of right knee lifting and left knee lifting, one following
another. Figure 7a) shows the process used to determine the
movement. Since the image data obtained from Kinect is in
motion, the data of a skeleton node obtained is prone to shaking.
In order to improve the identification rate, some threshold
parameters for fluctuations of knees are added, which can be
adjusted for different Kinect sensors. Some machine learning
methods are used in the selection of the thresholds. The threshold
is set as the scope for two knees’ swinging up and down. When
the difference between two knees in Y coordinate is greater than
the given threshold, running actions are perceived. The speed can
be calculated by the frequency of the rotation of two knees.

2.3 Identification of waving

As shown in Figure 6 b), the forearm is lifted upward and forms a
vector when waving. The distance in the x-axial between
ShoulderRight(x, y,z), the articulation point of right shoulder, and
WristRight(x, y,z), the articulation point of the right wrist, and the



distance in the x-axial between ShoulderRight(x, vy,z), the
articulation point of the right the shoulder, and ElbowRight(x, y,z),
the articulation point of the right elbow, are used to judge the
action.

The distance between the articulation point of the shoulder and
that of the wrist should be greater than the distance between the
articulation point of the shoulder and that of the elbow when the

WristRight
=, SheulderRight

a) Running in placeb) Wavingc) Jumpingd) Crouching

Knee

ngy Vﬁft
Knee Knee
Right Left

waving action is made. The Y coordinates for all articulation
points of the arm should be within a given range of the threshold.
Therefore, once the differences of the distance between the
shoulder, the elbow and the wrist are calculated, the action of
waving can be determined. The differences of distance between
articulation points can be calculated using Equation (1) and (2).

Knee

Figure 6:Running action sequence frame diagram
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The difference of the distances for the right arm when waving the
right hand is
Dis tan ceRight =| WristRight.x — ShoulderRight.x |

-| ElbowRight.x-ShoulderRight.x| (1)

Similarly, the difference of distances for the left arm when waving
the left hand is:
Dis tan ceLeft =| WristLeft.x — ShoulderLeft.x |

-| ElbowLeft.x-ShoulderLeft.x| (2)

The flow chart to determine a waving action can be seen in Figure
7b). Only the inputs of x axis coordinates for wrists, arms and
shoulders will be sufficient for the next step.

2.4 Identification of jumping

Jumping features the derivation of both of legs from the original
position, causing the entire human skeleton moving up. The
jumping action can be identified by observing whether the three
coordinate positions, the head articulation point, Head.y, the left
knee articulation point, KneeLeft.y, and the right knee articulation

point, KneeRight.y, derivate from the original position to move up.

Fig. 6¢) shows the skeleton position of one’s jumping. Fig. 7c)
indicates the process of determining whether the jumping action is
involved.

2.5 Identification of crouching

Crouching aims to avoid high-arched obstacles in running. When
the crouching action occurs, both knees go down and deviate from
the original position, almost keeping in the same level so that Y
coordinates of both knees, KneeRight and KneeLeft remain almost
at the same level. The knees go forward, which means that Z
coordinates of KneeRight and KneeLeft become less, so crouching
can be judged through the Y and Z coordinates which are smaller
than the pre-defined threshold values. Figure 6d) shows the
skeleton position of crouching and Figure 7d) gives the
identification process.

3 System Design

3.1System components

The above actionrecognition algorithm, as shown in Figure 7, is
usedto develop a Kinect-based treadmill system. Kinect
somatosensory equipment is designed to obtain a variety
ofmovements in running. PC computers are prepared for the
software system within a treadmillto achieve the simulation of
movements, the change of running scenes and the interaction with
games. Human being’s movements are identified through Kinect
and our human actionrecognition algorithm.

These movements are the inputs of the game software in treadmill
that are developed based on Unity of PC for further binding. Then
all the data will be transferred to three-dimensional human body
model in scene to control the running entertainment system.

The system includes Unity3D game engine, Maya3D modeling
software, 3Dmax modeling software, Photoshop graphics
software, scripting tool Visio Studio. The programming language

C# is used to develop the system. The development process of the
entire system is shown in Figure 8.

systematic
design
Production of Make role Scrioti
3 Dscene model IR
v
Connected
Kinect 2.0

l

Obtain the human
skeleton data

,

A series of running
action recognition
algorithm

Interactive

debugging

End

Figure 8:The flow chart of system development

3.1 Game design

—

~ \,
[ L3

divoid high-arched

| otstaces

Figure 9:The flow chart of treadmill exercise judgment

This paper also lies on the study of recently proposed motion
capture technology [Schmitz et al. 2014]and combines some
popular Parkour games to invent a “Parkour Runner” game in the
treadmill, which has an advantage in operations in running
through Kinect camera system. When playing the game, players
can wave their hands to control their roles by changing lanes.



They can also avoid low obstacles and high arch shaped obstacles
by jumping and crouching. Needless to say, this design brings
much fun in running. The process of the treadmill is shown in
Figure 9.

4 User Experience and Analysis

Figure 10 shows the pictures of playing scene and testing scene of
running in place by using our system, which is based on Kinect.
In the experiment, a user should be in front of the Kinect, 2 meters
away, running in place.

In the experiment, a user should face the camera and do a variety
of specified movements. By using waving, running, jumping and
crouching actions recognized by our algorithm, 100 sets of data

were randomly selected under ideal conditions (a single color
background, slow changes of the background and stable lights)
and harsh conditions (a multi-color background, fast changes of
the background or dark light). Tables 1 and 2 show the results of
above 4 actions under ideal conditions and harsh conditions, with
the number of nodes related to the human skeleton.

The data from Table 1 and Table 2 indicate that there is no too
much difference between the identification under ideal conditions
and that under harsh conditions. Nevertheless,
theidentificationalgorithmsfor  differentmovements and the
complexityofactions tobe identified exerts great impact on the
identification rate. The rate under ideal conditions is slightly
lower than that under harshconditions.

a) The game sceneb) User testing
Figure 10:Game screen and user test environment

Table 1:Test Resultunderideal conditions

waving running | jumping crouching
Sample point 100 100 100 100
Number of nodes defined 3 2 3 2
Identification number 90 92 87 85
Error identification number 10 8 13 15
Recognition number of rejection 0 0 0 0
Success ratio 90% 92% 87% 85%

Table 2:Test Resultunder harsh conditions

waving running | jumping crouching
Sample point 100 100 100 100
Number of nodes defined 3 2 3 2
Identification number 88 90 82 80
Error identification number 12 10 18 20
Recognition number of rejection 0 0 0 0
Success ratio 88% 90% 82% 80%

5Conclusions



This paper proposes an action recognition algorithm of running
sequence on skeleton binding through human motion
characteristics analysis. The algorithm can effectively identify a
variety of postures in motion, including running in place, waving,
jumping and crouching. Besides, the algorithm is also applied to
develop a new interactive virtual treadmill system with the help of
Microsoft's Kinect somatosensory equipment which mainly
involves in technologies in Kinect picture capture, human
skeleton acquisition, and movement capture,the binding of three-
dimensional model of human movement, Unity and Kinect data
communication and human-computer interaction.

The system has made running no longer boring, gotten rid of
bulky hardware devices in the traditional treadmill so that users
can bury in running and games naturally through Kinect and
computer simulations. This has realized the intended target which
targets at further improvements in entertainment and experience
conductive to promote in the market.

The work is done in a research project which however has a
commercialization potential. There are still rooms to improve with
the system developed. One of the future work will be extended the
work for rehabilitation and virtual surgery uses.

(1) The algorithm is simple yet effective being able to capture the
sequence points or the articulation joints of the moving human
skeleton;

(2) The experiment shows promising results to meet the needs of
Treadmill based running application and at the same time enhance
the fun elements of running using the system.
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Analysis System of SIM Module Quality

HUANG Jing', SI Meng-Xue?, YANG Ge', HE Hui', ZHOU Peng'

1(Department of Information Technology, Beijing Normal University (Zhuhai), Zhuhai 519087, China)

%(Zhuhai Branch, Graduate School of Beijing Normal University, Zhuhai 519087, China)

Abstract: To resolve the problem of quality detection in the manufacturing process of smart card, an on-line visual
inspection scheme based on SIM is proposed. We present a localization algorithm based on geometric feature matching
combining the lighting scheme and algorithm design. It is implemented through the design of image’s light source
collection and research of the positioning and detection algorithm of module. Some key technologies, such as edge
detection, feature extraction, opening and closing operation and object recognition are used in this algorithm too. It is
useful for detecting if there is the chips, and other problems like dirts, rusts, banding severe bending fracture, decorative
pattern, crease, silica gel on the back of migration, silica gel thick, scrapped modules silicone abnormal bulge, module
stripe location hole on the back of damage, et al. Test results show that the system is an effective implementation of the
quality detection of SIM card.

Key words: SIM module; machine vision; online detection; silicone quality; image processing
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Treadmill System Based on Kinect

HUANG Jing', LANG Bo', ZHANG Zhi-Wen', LIANG Yan-Yan®

Y(Department of Information Technology, Beijing Normal University, Zhuhai 519087, China)

2(Faculty of Information Technology, Macau University of Science and Technology, Macao Taipa, China)

Abstract: In this paper, a new kind treadmill system based on Kinect is developed, and running action recognition
algorithms are presented. This system is under the development of Unity game engine, 3DSMax, Maya, Photoshop
modeling and graphic design software, it obtains various skeletal data of human running action by using Kinect-
Microsoft somatosensory equipment and personal computer, skeletal binding based recognition algorithms of running,
waving, jumping and squat were given under analysis of movement feature. Interactive running fitness entertainment
sports can be implemented in this system through the recognition of human actions. The experimental data shows the
effectiveness of action recognition algorithms based on skeletal binding, the treadmill system has the advantages with
smaller volume hardware equipment, better software operating method by using human body action instead of mouse
and keyboard, and also combines function with the running fitness and entertainment, replaces the traditional treadmill
effect in some parts it has the very good somatosensory interaction effect and practical value, the research results can be
used for more human-computer interaction application areas.

K ey wor ds: Kinect; the treadmill system; action recognition; skeletal binding
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BTOPMC H 2 ph e . = iisidhe . Vi
N IR . A SRR IRT 3 M, N IR
T N IEEX KRG T, w AR R G
LKL RS MM EAE- .
1.1 HbfizdsEse

DEM J2& Hb JE AT ER (1) £ 4 2 Atk , DEM (A% & BTOPMC
R K SCREAL A TT o %F DEM RAS AT « F1IF— 44w i,
f B A S bR SN By — 4. X DEM JHEE, i
MRS 7K 38 77 TF) S TR AE o WS /K35 ) BRI K T R,
T AT ALY S Y1 7K T A (B B S T I R 7K Sk
B AT 41 e R 7 1 N w73 w1 i
e (XFRF=7, S HPFE L — AN WS 5 7
G, TR (BRSO FHC R AR N R E
ELAEGNRD - QP 1 7R A TAT 7 AN KL (STAL, o vees
STAT), X7 7 A~k (SUBL, - , SUB7) 19/
ZH e (BLKL, - , BLK9Q), Fyitskfzeiml % 7K 3t v
SMEES, mATH SUBT BN ES s
T, SEICH S A T

T 1 SUBL (KL 1STAL): 3 BLK(L,1)
T 2 SUB2 (JKICuk 2 STA2): 3k BLK(2,1)
TR 3 SUB3 (KL 3STA3): 3k BLK(3,1)
TR 4 SUB4 (UKL 4 STAD): Tl 3 SUB3, S 4k BLK(4,1)
Tk 5 SUBS (JK3C¥ 5 STAS): SUBL, SUB2, Z:¥ibk BLK(5,1)
T 6 SUB6 (JKICUE 6 STAG): Z%(Ek BLK(6,1), Tl 4 SUB4,
TR 5 SUBS, Z%tk BLK(6,2), Z%bk BLK(6,3)
TR 7 SUBT (UKICHL 7 STAT): Tkl 6 SUB6, Z:3bt BLK(7,1)

B1 M. REeE. FRRATNNKAIEIN L Z

Fig.1 Grids, blocks, subbasins and their flow topology
1.2 FEiiiEh

AN S HR BV T TOPMODEL AR 3EF T8 7= i

T, Bl e BTOPMC R IR Py B P s i,
HAth Y5 7= AT SRR SO R A 1 28 A7 B TOPMODEL
B2 b, A S A R RIEK AR AR R
TR R SRR RS R .

1.2.1 Shuttleworth-Wallace 7&# & AR

IR ORI P8 A0 25 HOA S NARBBURE,  JU L AE VR Hb
[ P20 S 26 R AR -5 ol s 0 28 5 e 5 e LA 2 L
REAED ZE, XA REOHE DRI, PRt H AR
P B Al VB 2SR o WA 28 HUOR LR Tl AR v
TEZE R (PET) FIMR X T3 /K o i fr 2580k (PET),
BTOPMC XU G T HIMZNE (ETo) Mtk (ET)
i) Shuttleworth-Wallace XK 5 7R 8ok £t 45 5h A A4,
FRVRE B O TV FE 28 0, LA IRR S-W B . S-W ABi Y
BH W2 i 2 o, Bt 28 VSN AET = Co ETe + C
ETs, HAA M KA, CF Cy 235 Ay i [T 2 15 A1+
BRI, H 5 AR RE (rds rds ré rS A
r) VHESRTS . 5HALZERORBAIAALL, S-W BN
2o, SH%, FEERRSE. SREER. MR
B, HPIEEA L, WA KM IESSHOHE X 5t
TR EA G, LBk B 28 RILIE R ZA R Re 11T H 2
P B K FEIRRL,  SEBRAR X 38K oy 28 R T 5k 8
TEARHUR I —584y, B ET = g,PET, M g, A 1K
P36 bR KL - Oz = {1-exp[-oer(Sro/ St ma) 1} [1-€Xp(-en)]s  oer
h SR I3 T8 PR BRI, S max AT Sy, 1L 3 17 o

e SRS s R R LR R R AL S A A iR
B RG22 2 v [ B I B R v BHER R R AL L
RIS R B AT Ty zog NHUTHTHLAE S8, zo+do e R MG R U
BOGRE, 2a NS H R, za=het2m, Hob he gl B, BL BT e FE IR SR
A28 m; Ry Al Ry 4353l Ay 768 J2 Ak 2 B35 BB TRI PR K BN G o LGl i,
BRI SGE Ay MImPd Y BT, AEE M, ET, A RMEEE, ET
NZEROR, BT AR A mmed ™y H O, MIMZ; Toin A Tia
I3 A PR R &, Cs ea ASEFRAKIRIE, kPas C A, 400
Uv 1 BEHITET 2,y A PR R, mes™s by LB 5 A8 R AR 1, S8 X 2,,=10
m Hl hy=2 m; 2o, A TEE I TRLRS S8, mo

Note: rs° and r," are respectively stomata and boundary layer resistances, r,° and
r,® are aerodynamic resistances respectively from surface to canopy and from
canopy to reference height, r¢ is soil surface resistance, all resistances are in s™
m; zog is ground roughness height, m; zg+do is effective height of canopy
transpiration source, m; z, is reference height, m; z,=h+2m, h. is vegetation
height, m; R, and R,,® are net solar radiation respectively at canopy and at surface,
G is soil heat flux, radiation and heat flux are in MJ-m'Z-d'l; ET. is canopy
transpiration, ETs is soil evaporation, ET is total evapotranspiration, all in mm-d’;
H is sensible heat, MJ:m?.d%; Trin and Trax are daily minimum and maximum
temperature respectively, ‘C; e, is actual vapor pressure, kPa; C is cloudness,
tenth; uy is wind speed at z, m-st; h, is observation height for other
meteorological variables, usually z,=10 m and hy,=2 m; z, is ground roughness
height of weather stations, m.

B2 S-W AR AR An dAy i W 26
Fig.2 Network of evaporation and heat fluxes in S-W model



134 Ak TFEZEH Chttp://www.tcsae.org)

2015 4F

1.2.2 E#HFAER

BTOPMC #iALHs i3k 4y £ LU vt Jlk TOPMODEL {3
FF N BRI, SRS RS o, Bl e 1
A7 b BLKL ZEE ks | CRIFEEKIINE . a),
W 3 fis, BEEEH I AEEZE. WRE. SRR
JEHWAE, RSP 5 A TOPMODEL 7= i ik
o URABRK SO e 280 N, THEAR 28K
K AR . AR MR KRN . A A
K ZENCRE S TR AE )

T PORRARAKE, mm; ETo MMM L, mmd™ ET Jb3ks
B, mmdhy e WHIBAR R AR, mm; | U RIBARE R, mm; Pa ok
Bed& BT R, mm; S; max AR R KE KA T, mm: S, WIRAL
FHKE, mm; SD RARMIRIZHK A E, mm; Sy AAEBRIZEKE, mm;
Qo WHEARI, mosty o EERNG, misT qp PR R R K R,
ms?,

Note: P is precipitation, mm; ETj is interception evaporation, mm-d%; ET is soil
water evapotranspiration, mm-d”; ln. is interception capacity, mm; I is
interception state, mm; P, is net rainfall at surface, mm; S; max is maximum
storage capacity in root zone, mm; S,, is water storage in root zone, mm; SD is
water deficit capacity in unsaturated zone, mm; S, is water storage in
unsaturated zone, mm; ¢, is overland flow, m3-s'l; qy is recharge to saturation
zone, m*s; q is interflow and groundwater release, m*s™.

B3 MEEALEINES)E. ERKEFKAEE

Fig.3 Water storage and fluxes in soil zones at a grid unit
1.3 SCimiEsR

FRYE AL DEM SR MY, 6f TR — ki, il
da P BRI, AR S ITKAUIROL, 2R EvE N,
FH A3 (R R0 KO SLIEAT RS i, &l 4b PR, #
% [iE Y. Muskingum-Cunge J7¥2:, 807 M 3 BT
I
1.4 REUGAFNS LI E

BTOPMC M N i AR 25 (B WiE
AR BZEHORME R BRI SR, N4k
FHUEH (DEM). 3R e 40 (R4t MO
PIOKEFIHZEREO. LHE S NS PRI, LALL
MEARUREESE ), DA T8 20 25 0 10 7K Sl S5 448 i 4
Wi. BAIBHEK M SCE-UA (shuffled complex evolution
developed at University of Arizona) S0 E 4T et % 5,
R JE A8 2 B (1A 0000 B o5 4 AT RO ™, i

AU R A A SO AR R Rl R K P Ao 7 S E 1Y
S A R I3 RN ol 1 2 A a8 e B R K AN
BRI i R AR A O T A AR A TR (K R
EERA G PP

a. B b. AT T ) 2 1) 2

a. Channel network b. Discretization on grid unit
T ACh EKIRL, km?, [ & AL MR KRR KR, m: AL Ky
PRI, m, [ALG B A%, m; SATNESEMA, ) T A
BT S5 AT AR BEEK, hours Ax MBS HEE K, m; At hirE
BB K, hours I(T) B3GR, m?s™s Qu(T-1)2 b BT bl i ik,
m*s™s AIAL, AT)2 Jy Bl Bl A, mes™hs Al(AX, At/2 hEsEL
PTG, mist O(T) A vk, més?.
Note: Ay is upper drainage, kmz, same as a;; ALy and AL both are cell channel
length, m; B is cell channel width, m; S is channel slope, (°); T is serial number
of simulation step; AT is duration of simulation step , hour; Ax is spatial
discretization step, m; At is temporal discretization step, hour; I(T) is upstream
inflow, m®s?; Q.(T—1) is channel storage at the end of prior simulation step,
m>s™; AI(AL, AT)/2 is lateral inflow to cell channel in a simulation step, m*s™;
AI(AX, AY)/2 is lateral inflow to a discretization unit, m®s™; O(T) is cell channel
outflow, m*s™,

B4 #F A AER Muskingum-Cunge LA i
Fig.4 Channel network and adaptive Muskingum-Cunge routing
method
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Fig.5 System architecture of BTOPMC/SCAU
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Principles of BTOPMC/SCAU distributed watershed hydrological model
with system design

Zhou Maichun®, Xiao Hongyu?, Hu Yueming?®, Liu Yuan®
(1. College of Water Conservancy and Civil Engineering, South China Agricultural University, Guangzhou 510642, China;
2. College of Information Technology, Zhuhai Division of Beijing Normal University, Zhuhai 519087, China;
3. College of Natureal Resources and Environment, South China Agricultural University, Guangzhou 510642, China)

Abstract: Based on a watershed digital elevation model (DEM) and by dividing a large basin into sub-basins or blocks,
the TOPMODEL (TOPgraphic MODEL) concepts were applied for runoff generation and an adaptive
Muskingum-Cunge method was proposed for runoff routing. A distributed watershed hydrological model was developed
with a strong physical basis, named BTOPMC (a Block-wise use of TOPmodel with the Muskingum-Cunge method). Up
to now, the model has been applied to watershed research globally and as a teaching tool of hydrological science in some
organizations. In order to apply it to operational hydrological forecasts and water resources management over watersheds,
a system named BTOPMC/SCAU (South China Agricultural University) was designed, consisting of 5 layers: data
management, models, communication, data illustration and user operation. Data management layer laid at the system
base, responsible for data storage and maintenance. Data was divided into two types: structured data and non-structured
data respectively stored in relative database manage system and files. As a core of the system, models were consisted of
modules of terrain analysis, runoff generation, flow concentration and basin application. The terrain module computed
static characters of basin ground. The runoff generation and flow concentration modules computed dynamic hydrological
processes by integrating meteorological inputs and basin ground characters. In order to improve modeling efficiency, an
OpenMP (Open Multi-Processing) programming was used multiple cores of CPUs for parallel computation in the two
modules. Based on an epoll mechanism and programmed in C/C++, the communication layer was designed for message
passing among other layers and it supported simultaneous multi-users access. Depending on the user’s intention it was
passible after using some integration tools in the data illustration layer to extract inputs, outputs and some processing
results from data layer and intuitively display them in tables or graphs. The user operation layer, which provided a
concise GUI (Graphic User Interface), was programmed in Java, so it was able to run in different platforms such as
Microsoft Windows, various Unix, Linux and so on. BTOPMC/SCAU was executed in a Client/Server environment
where user operation layer and data illustration layer were deployed to clients and models and databases on server. The
communication layer passed messages between Clients and Server. In this way, the system can concentrate on the huge
burden of hydrological computation, and in the meantime allow large amount of data input and query from many users
everywhere for the basin management. Two operation conditions were provided to run the system: calibration and
simulation, and the calibration operation supported two methods: manual and automatic ways. In automatic calibration, a
global optimization algorithm, SCE-UA (Shuffled Complex Evolution developed at University of Arizona), was used and
seven kinds of objective functions ccould be chosen. BTOPMC/SCAU provided a set of sophisticated methods and
convenient tools for hydrological forecasting and water resources management over watersheds. It was characterized
with (1) A layered architecture but coupled weakly and allowed easy integration of advanced techniques. (2)
Communicated in an epoll mechanism and supported multi-users accesses. (3) Modularized in model layer to include
more methods and to develop more applications in the future. (4) Organization of data as non-structural (saved in files)
and structural (managed in relative database) with high security, faster retrieval and storage, and accessibility. (5) Parallel
computation dramatically enhancing calibration and simulation efficiencies in multi-core systems. (6) Multiple tools for
visual queries, on-line statistical analysis, etc.

Key words: models; computer system; database; BTOPMC/SCAU; watershed hydrological model; layered architecture;
modularization
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Abstract. How U] designers and business engineers collaborate to development a(?[éi[(;n gm:,:?d
platform conveniently and effectively is a clciﬂ'lcu[l problem to mc_kle i 'prbillit ‘ongVV;jl:
complicate and need more effort. This paper compared the commonal‘lty. " i d)::si rned and
'with the commonly used MVC and MVP patterns. An RSS subscription app[\:r\i;i/M i’mern .

implemented by using Data Binding and Rome.jar techniques and the USC 3 sonal Eindin or;
Android platform was explored. Three key point‘s to solve the problem ‘oi bldlrec.nonad b Ig o

views and view models were described. Decoupling of Model and View further '_stz‘iJz:irz::IteI T:; a, I?glc
and view and satisfied the requirements of different format of views for the same o . o
duplicated code was reduced. The more important is that the coupling level of code‘wa?s‘ de"reaséd e
multiple developers. The software design objective of “high cohesion and low cupping” was achieved

and efficiently collaborative development was accomplished.

Introduction

With the increase of the scale and the complexity of software to be developed. the modular design

principle of “high cohesion and low coupling™ [l has been the goal for researchers and developers to
explore and put into practice. The MVC, MVP and MVVM are three representative models of the
MV+X model. These models are common design patterns of the application system and they realize
the different degrees of separation of data. logic and view 12} This paper analyzed and compared the
different working mechanisms of the above three models and explored the use of MVVM model
under the Android Operating System (OS) by illustrating the key design points of a RSS subscription
app. ;
Driven by the commercial interests, the environment of getting information has become harsher
now. More and more domestic and foreign websites have provided the corresponding RSS services.
Users can access the "clean” and targeted information by subscribing the RSS service of website.
Recently. mobile internet industry has gradually penetrated into every corner of our life, which is
considered to be a competition in the Red Sea. Because mobile terminals are flow inlets. the data flow
is particularly precious. RSS subscription app can greatly reduce the time and data traffic by avoiding
users to browse and download a lot of useless information. By using the RSS subscription app service
in the mobile terminal. one can get information more convenient and more efficient !,
In addition to the traditional functions, an RSS subscription app on the Android platform, with
RSS parsing. rich text reading. cloud storage and other functions, will bring users an exciting
experience. The main innovative points are as follows:
»  Optimizing functions of the RSS subscription app. highlighting the two attributes of the
Internet thinking, that is the usability and personalized customizing:

e Adding cloud data storage capabilities: g

. Ex?loring the application of_‘ MVVM mode on Android platform in the framework design.
which I.nakes the collaboration of interface design engineers and business engineers more
convenient and more:

e Following the idea ?f‘Google_Material Design in the prototype design and studying realization

methods of the Design Material style:

Copyright © 2017. the Authors. Published by Atlantis Press
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Abstract. The error data obtained from the front-end in-class feedback system
would be analyzed and judged by the back-end expert system, and the causes of
such errors would be provided and the corresponding after-school exercises would
then be automatically pushed to the students by the cloud service platform to
increase targeted learning and learning efficiency.

Keywords. expert system; Takagi-Sugeno; Cloud Computing; education; SOA.

1. Introduction

How to improve teacher’s targeted teaching and students' enthusiasm and initiative
for learning is one of the key issues needed to be addressed during the process of
teaching and learning. "Electronic Classroom" and "Physical Studio", popular in
America where students are required to think and answer all questions through the
man-machine dialogues during the learning process, provides us with good examples.
Experiments conducted on the use of "electronic school bag" and the computer-aided
teaching and learning through cloud computing technology, undertaking in some
districts of Shanghai, prove that student’s workload can be greatly reduced and their
learning efficiency can be enhanced with the help of the aforementioned technologies.
In 2009, a study on the use of the educational cloud service platform was launched and
the main content is summarized as follows.

2. Content of study

1) To increase the interaction between "cloud" and users through the collaboration
and sharing of teaching resources. All lecturing slides, in-class exercises and some
other related documents of each class are required to be uploaded to the cloud platform,
and teachers can re-edit the resources downloaded from the platform and make them a
tailored-made version of their own. To achieve such aim, standards of teaching
resources need to be established to ensure their effectiveness and being up-to-date.

2) To create an integrated cloud service platform where teaching and learning data
can be automatically collected, intelligently processed and analyzed and effectively
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applied. Through lightweight, user-friendly cloud computing configuration and the
client program, a process-based evaluation system on education quality can be
established with the involvements of various stakeholders.

3) To create a student-centered cloud service platform where services such as
learning through animation and exercises re-practice can be pushed according to the
student’s wrong question list. A virtual rewards and credits mechanisms can be adopted
to improve the motivation of learning, helping students to establish good learning
habits.

4) To adopt a blended learning model which combines online learning and offline
school education to help students to obtain knowledge.

5) To solve the inequality in compulsory education from the technical level. By
using the educational resources from key schools and senior teachers, the growth
process of young teachers can be shortened, and the gap between key schools and non-
key schools can also be narrowed.

3. Technology Solution
3.1. Architecture of the platform

The architecture of the platform is shown in Fig. 1. The system structure is divided into
four layers, namely infrastructure layer, data layer, support layer, and business layer.
The technology plays a central role in the data layer and the support layer and an open
and sharing platform was built, while business transaction plays a central role in the
business layer and different business systems can be realized in that layer [1].

Fig. 1 Architecture of the platform
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3.2. Expert system based on Takagi-Sugeno

The expert system [4] is shown in Fig. 2.
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Intelligence-system
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Fig. 2 expert-system

T-S system, composed of N follows rules

Ri: If s;is Li'and s, is L,'and ... And s, isL',

Then y' = pi 0+ pilsl + ... + pinsn

S1 ,... », Sy as the input variables, y; as the I rule consequents output variables,Li1 eee s
Li" as the triangle membership function,pi 0 ,... , pin as linear gain.

Output for T-S system ,As the activation rule consequent weighted sum.

y = 2 o A[i pisi] 1)

TR! as the rules of the true value, A as collection of all activated rules, sO= 1.

4. Model design

A four-in-one teaching and learning platform for students, parents, teachers and schools
is established and is shown in Figure 3.
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Fig. 3 the Four-in-one teaching and learning platform

Business model is shown in Fig. 3.
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Teachers: Correcting Wrong
Exercises/Perform Statistical Analyses
of Exercises

50NS
! = in-class diagnosi
of students performance

Fig. 4 Business Model

Teachers, students, schools and parents, which respectively correspond to different
busisiness functions. [4]

Teachers’ individualized teaching:

e Using through PowerPoint Plug-In
Teaching with Animation
Controling the rhythm of the class
Attracting student's attention
Checking the missing or
Performing After-class statistics analysis
Undertaking individualized teaching
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Students’ Learning on demand:

e Preview lessons with animation
Concentrate on study
One-to One education
Personalized wrong question lists
personalized exercise book
Publishing personal work
Peer communication
Immediate reward with credits and virtual pets
Preview
In-class exercises
After-class review

Schools’ Sharing Resource:

Sharing high-quality resource
Managing with quantitative standard
Increasing teaching efficiency
Ensuring the education quality
Promoting overall quality of students

Parents’ Keeping track of the whole learning process:
e Keeping track of learning progress
e Keeping track of learning target
e Keeping track of learning process
e Keeping track of path of growing

The metadata model for an on-demand teaching and learning is shown in Fig. 5.
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Fig. 5 Meta data model
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Click to
read English,

Meta data model has two sides : the on-demand teaching and on-demand learning.
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1) On-demand Teaching

According to the results from the in-class feedback system and the effect of
student’s learning, follow-up teaching materials can be downloaded from the cloud
service platform and be re-edited to support personalized teaching.

2) On-demand Learning

In accordance with the result of in-class interactions, a wrong question list and a
personalized workbook can be created and only exercises that aim at correcting those
wrong questions need to be practice again. In this way, the traditional exercise-stuffed
teaching methods can be break, and the workload for homework can be released.
Meanwhile, through the credits and virtual rewards mechanism provided by the cloud
service platform, students' enthusiasm for learning would be greatly encouraged, and
good learning methods and habits would be developed. [3]

s R RS ne e Cloud "
Service
O e @

Fig. 6 the topological structure of the cloud service platform

A cloud computing-based distributed architecture with RUP methodology was
adopted for the educational cloud service platform. The topological structure of the
system is shown in Figure 6. Based on the service-oriented architecture (SOA) the
platform can be adapted to the students' new learning methods and learning content,
and can also be adapted to the new requirements from parents and teachers. The
characteristics of the platform can be summarized as follows:

1) In accordance with the characteristics of cloud computing technology, networks,
systems and equipment are transformed into "Infrastructure as a Service (IaaS).
Students can not only obtain the quality educational resources of the region, but can
also freely access the cloud pool to obtain resources on demand.
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2) Through the cloud computing technology, targeted learning services for students
would be pushed according to the profiles of students development, students’ need can
be understood and their curiosity can be fully stimulated. [2]

3) Through the cloud service platform, comprehensive and dynamic services which
integrated the need of teachers, students, parents and schools can be provided to
students. Related stakeholders can be tightly linked together and targeted strategies can
be provided for students’ overall development.

5. Implementation

In September 2011, the cloud service platform was firstly used in the six selected
classes in Zhuhai No. 1 primary school. After one semester, teachers, students, parents,
and school management were satisfied with the experimental results.

In February 2012, the above experiments were extended to 24 classes and then 48
classes later in September 2012. The total student number of the primary school is 2442,
while the total number of teacher is 127. Up to present, 1930 classroom lecturing slides
have been uploaded, while the downloads reached 32897, and with a total visitor of
37831.

From the result of the experiment, stakeholders can gain benefits from the use of
such cloud service platform, in the following ways:

5.1. Tailor-made lecturing materials and individualized teaching

From the teacher’s point of view, based on the learning feedback of students, materials
downloaded from the public teaching database can be re-edited and then such
personalized lecturing materials can be uploaded to a personal folder for later use. With
such tailor-made resources, individualized teaching can be carried out, and the teaching
effectiveness can be increased. [5]

5.2. Personalized and autonomous learning

From the student’s point of view, through in-class interaction, students' attention is
concentrated, the weakness of each individual student is identified, and the result of
classroom teaching is uploaded in real time to the service platform. Services such as
learning through animation, exercises for wrong question list would be pushed for
after-class re-practicing. In addition, the platform can be used as a online showcase for
personal or team projects and the communication between students can be strengthened
through peer evaluation. The virtual credit and reward mechanism encourages students
to work hard and develop good learning habits. [6]

5.3. School Quantitative management
From the school administrator’s angle, with the platform, the teaching data of each

class can be analyzed real-time and targeted guidance can be provided to improve the
quality of teachers.
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5.4. Resources sharing

From the view of the education management institutions, the results of the teaching can
be analyzed and the real-time teaching resources of local schools can be allocated and
managed and the high-quality teaching resources can be pushed to the poor and
backward areas to promote the common development of education.

5.5. Parent’s real-real information

Through SMS and the cloud service platform, parents can be informed of student’s
real-time performance in school, and targeted counseling can be provided for students
after class. Such interaction not only improves the efficiency of student learning, but
also strengthens the parent-child communication.

After more than one year implementation of such pilot project, the result of a 30%
reduction in the teachers’ workload and a 50% increase of students’ enthusiasm for
learning and target learning can be achieved. Fewer students suffered from learning
difficulties and the feedback cycle of parents can be reduced from two weeks to daily
acknowledgment. School management’s quality evaluation can be performed daily
rather than waiting to be carried out at the end of the semester. Feedback from students,
parents, teachers and schools is satisfactory. Show in table 1.

Table 1 : comparison before and after experiment

Teacher: Xue Ying Fill in date: Dec 28th, 2012
traditional model Cloui;ﬁgﬁg
time for in-class exercise 15 minutes 10 minutes
number of exercises 10 20
student's involvement in exercises 70% 100%
time for teacher correcting exercises 40-60 minutes 1 second
average error for correcting exercises 3% 0%
period for teaching and learning outcome 2 days 1 second
resources sharing between parents and schools 0% 100%
period for exercises analysis 2 days 1 second
period for student correcting exercises 3 days 1 day
percentage of targeted exercises practice 50% 100%
period for parent's feedback 15 days 1 day
period of teaching quality management 1 month 1 day|
student's initiative for learning general strong
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student's burden for learning general general

teacher workload heavy 50% less

6. Summary

The four-in-one educational cloud services platform was established to increase
targeted learning and learning effectiveness. With the help of the latest cloud
technologies, on-demand teaching and learning can be realized, and parents and school
managements can be actively involved in the teaching and learning process.

However, the implementation of cloud service platform needs to be a huge
systematic project. Through continuous improvement, more schools would be attracted
to join the pilot project and the allocation of resources would be optimized, narrowing
the gap of education quality between the developed areas and underdeveloped areas.
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