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On How To Develop Independent, and Open Science and Technology Industries in
China

Abstract

Independence and openness are equally important for the development of science and technology
industries in an increasingly competitive international environment. Independence serves as our backup
force, while openness allows us to participate fully in global division of labor and collaboration and to
gain competitive edge. This paper analyzes the fundamental technology innovations in the history of
computer industry:the mobile chip ARM and the mobile OS Android, as well as the developing intelligent
computer industry, and explores how to build an applied science and technology system with competitive
edge under the new international competitive environment. Two conclusions are drawn as follows. First,
independence and full sharing of the benefits of international division of labor and cooperation must be
based on the fundamental technology innovation starting from the source or backbone. Intelligent
computer offers an opportunity for China to establish an independent and open industry. Second, only by
changing the evaluative methodology and metric from simply centering on the citation number of papers
to emphasizing fundamental technology innovation starting from the source or backbone, changing the
top-heavy discipline layout, emphasizing intellectual property rights protection and making full use of
international intelligence to carry out division and cooperation, can an applied science and technology
system with internationally competitive edge be established.
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X E# o EMEZEFIE- I3, HESE e R o 1 s
— ELIA A 7l 5 R A 22 15 38 30 = S s T A I
T A 5 ) 4 R 0 T RE i, R i —
fl B, TS BN S EME 2> TR, 553 R9—J5n]
etz ik R, AR, FEER B
S AR ZR I R THT ) 30K Aol LRSS

TN A RUR: B R T A R A R R
ER R BN AR A 0 E B AR E
M N, FREEE TR T 2450 “ X I0E
(IBM. Oracle, EMC) " iz3)l, HFp&RAR SR
R Intel x86 7 AT IR AKCEHUR L) IBM /NELAL
Oracle ¥4l 5 F1 EMC 5 3 £ it i L I 1T 2 A48
o T ERREBET A ARPE R (FIRR R
fre ) AR EESE BT 1 s P BAASE HE TR R
(%577, BFREH MIPS L3 28 40H (58 i I S 7l
VFATERRAS ) F1 Linux #4E R 58 (IR A HhERA4F )
U Windows-Intel 2844, 78 I RAIAREE TR #24% Volk-
er Markl I & KREHG AL PR AR R 45 Flink, & 76 F13¢ [
T KA TE R B SE 1 Spark B IT 354+

FTLAE A B, XEORFERREE W H R RS
R AE SRS T S ARz . L <%
IOE” 128l 9, Te8M 7 m e B 7 A BRUME > TR
FRIRE 2 3, T x86 f& Intel MR M5
D, X 6 5 51 [ 5 T e A IR RN B2 )
“XI10E” iz kMBI HIER A £, H4h—Tr
I, KEFEF TEEEORM, ST HIEZEL
CAFEAET, RIRFE A AR TS MR
WIS RS . AT R R ™, A F T4
I AAEIHAT)E

XFFRH P, JEHIETE RN BURE S 2% ™ F1 53
THMERBREEHAR D, A AR R L 5
ETIIHEIHT, ARefl®) A Fvrds; M, (UUE4
FAH], BHERCT B ROR T AL AT HOR Y, AT
REME ELIE M A T4
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2 MEARTREMEFFHIGRIEBIE R ARG
ZREEIERI B E AT

FRBEARAFERES THER, MIEE
RS BERG . RBERG . BARE . AT A
BERGERIE . 2t L THAERIR, B AR A )
MR AR L 5E T IR, ERIB R T AR SR A e 4
HEVER T TARZR . HA NEAR PR T4 )
PR AR QB A BE BOESC B A F 0T, JE A
bRor T 5 G VERIFAL o ot i FERE R e (s B H AR 4
I 2 A I HE A AR AR O BB, DA 3l 53 A7 8% 3l
F ARM FIFE IR R Gi % 5 ( Android ) o ) ifiX —
WAL
2.1 ARMIiG A

TSR E2R AT SRR BT il
PR A ERBOYEE S TIRR, kA %EE
[ ARM 2> AR B it A IR R 19 £ /1, ARM BT
SR AL R IR R Bl 7 i . AR 2018 45
mg g it, EEEE (Qualcomm ) AR
HE A B R BE (MediaTek ) | 8 =2 K
Hh ] A O R R TS A T ) B
{H ARM AL ATE H E S R (MediaTek )
W A . =5 Exynos. Bl “BEle” . SEHRApple
ALl A8 USSR RERL . DABCR B
ARM A ml ST 4R R 2 B it , A TR Y
AL B BERBHEE ARM AT R 1C %
I, MY THANEMNEE; SPHRIETA - HE
B, AT

TEARM K JRE |, SR (A48 4 5 RISC 4244 5X
—RERA B OCHEEMAIEN . RISC 2244722014180
AR D T 14 0T LA R I SR 241 S ) A 11 52 56
PEALFRERAEAE , 2017 42 Bl R 2 3K45 4 John L. Hennessy
( 73 MIPS 3l H ) il David Patterson ( 1 3% RISC 3
H) BFETIECE . RAET 524 RISC AL
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TR H LR A 4R A B CISC 4 A A B2 T R 45
HL . AT, ARM AHEITERISCAAHZRMET [k
JEE TARDIFEM R B 4 . 77k EE |, ARM A H]
RS ARt mREH A T e s A 45 bR
Sy TAWME., TE4EH)E, RISC MIE 15 —44r
32 SPARC i85 R FE R 55 s i i kA ey, s
HHAR Y MIPS 15T H 2 [ 7 Jg ot CPU HYFARTE K o

E 2019 AR R W h S TS D, & EIXHAE Ty it
i PR . R4 BBCHiUE, ARM 420K T
Wik SN A, ARMAFR, ERIMDE ST
AL AT CEEEER” , ATRRIZAE MIPS ARG
HoAR . B, A AR 32 3 56 R U 52 5 454 1)
SO, A8 S E PO T SRR, ARMIAK
HAR B2 A A HAR 58 [ ™ BOR B (B i 4
AREMER 25%, HIEESENNEE, XHEEsms
Mol ARM 76 1 B F TR0, RESCI—E M A
EnE LR LR Z B OB RAR) |, =R
T TS AARMAPAL o TAE ™ s T iR, s
MELASZBLELIE Y A T4, HOATER U Y IR
WRETAREEA EPR o LHEEMLAAL . #0525
NN SGHARSNZ —, SR I E YA FIANRE
AFEEN 5G 7= B AR AT
2.2 MUnixEl Linux BE|Z 2

Unix #:/E %5 i1 Ken Thompson F1 Dennis Ritchie 11
Tk, AT 3RS 1983 AER R R %, HaFk, TT
& Unix M) B &2 11— 3B AHLE X —— Space Trav-
el, fli—&THREHLARIFI S 24~ H P A8 B PR
Mess , BRFSEHF K 43 B AR 2R 8 AU ZE Sl Fn T
TR 22 AL BEARAE R G, 1970 4%, DURSLH =TT
by 1) 28 E R 2E AR LR B VR AT E , i t=A: TR
A Unix ZERf, A5G0 2414 52 A 04 49 BSD
SUN /A H] #) Solaris il IBM [ AIX 45

H1 56 [ DUR S g0 & VR AT IE , K Unix /E R %
Ar=amaE, HPEAA AR AVFBE Unix, EEA
Richard Stallman F17% =% 92 [% A Linus Torvalds 5&)5 &
BT HBASFERABE , R 1S Unix 58 2341
R G—Linux. Linux J& Unix #4/ER G 1 LW
AR, FERR S5 SR ERVE R G T i s S S

Linux #/E R AL Linux A% A Linux 248 T H/
FE, 19914E 10 H 5 H, Z5=:#% £ E A Linus Torvalds &
UK KA Linux A% . Linus Torvalds [A]i &2 T Linux 3%
4:%> (Linux Foundation ) ZE4" %I H . 1983 4,
Richard Stallman & #2 GNU 31, #3734t Linux 248
TH/E, Linux R5 T H/PEH A RS2 (Free
Software Foundation, FSF) 4E4'. Linux 34231 H
AR M TENME SRR, Ry e EBRER, BT
501(c) EEFIPELAL,

Linux J& 5 M) FFEEAF . Linux GNU R
FHZASEYEATIE ( General Public License, GPL) , i
B ATIE 2 GPL 3.0, GPL A& UEAT A4~ A FIAILF o]
VL T B SOR A A 3 . GPL S| 2K
£ % GPL JEARAS Y35 H A2 JF I8 . Linux 5 H 4
TAERET B E B AR PR AT R R
X 2016 4EH12017 4F Linux Kernel Development Report [
ST, Linux A% 2 000 2 51700 i 2Bk & & 4t
DXIF R dedr, i (R4 A s S s, N IE)
DR R DTHR LG BN B 1%, E AR 2 W) BTk
T0.3%, HFEXZOEREE “Greg” — ATTHkiE#L
Ry, HEETE.,

% RLJEAE Linux PUZRULAD I IR 3R 560l BT &
. TERIIRERG WY, 28 ESe, 3
B 108 I YA LA A7, 2003 4F, FIEIA A An-
droid Inc 7EEFE NN EIEE T4 51, 2005 4F Google YLt
Android 23], 2007 4F, Google B4 84 FAKEF /N 7]

Q) Eald, etk R 5Bl o a2 T La e ATFRE R

BT R, B EMHBIE R R A T3] A A
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FHEZE RN, otk s, BifE, BEW
KA T A IR, s A% O IR FR ) Android
Open Source Project (AOSP) . JFi& LAt
S 72 s K, 2R T A R i
B AT

Google % EVF T UEME A Apache # 28 T IR
S VF A UE  ( Apache License ) o 1ZVFHiES GPL A %
R, ASTHSR ] ER IR A 2 Al I Kk 1k
T (FFUREERIRT A ) o Apache BRI 5E4: 23 F H
AR A 25Tk T UL, 7N Apache 2.0 VR AT IEZ A
HH AV ATHIE . 3K B E 3912k HT GPL 3.0 1 Apache
2.0 VFATTER R T DA—e fl . X Se P 2
G TR R

Google i B FF IR I )t G T 22 5t SRS AEZE L
HFEAE F A T RBA 5, 4E Google Chrome MW %
. REIE . A FHEE Gmail . R RS R E S
AL IXLE Google fEAT )™ il il WAL THL Lo

[FIFE, Google 23wl 8 M SE [t M A H5 24541, BIRTHI
I Z R RS, PETAR BT IUL AT %
ARG, B TL AN RIFIRELN, Google Hid K
BUnA T8l R T b R A

PR TG )T AR IE . Google Xy 1ty B i H44 4
T AU TT LU s TR RROA , RNBEVITH] Goo-
gle LA HIFIAZS . Google 15 H B A 42 R fiE
FHLIH A Z52m, R55 nT LAAREL, i 53 )i X
2B A7 P AT LL AATE % 576 1R # Google %
AR S5 o X 228 By R il v] B 23 5 A 4L
TEMFAMTT I

3 BReIt BV PERILB XA EMFR
AV B =G?

AREE ST BB AL LR INIE, K5 1HE
BRETT MU RN, R e A e 3R I K e [ 32 ]
PEMTFR R R R A T REdE o
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3.1 BEEIHENNARIIR

- R R 454 ( Von Neumann architecture )
SEIARECTFIT LR FERE S5 H , i e T AL AR
FREBR T - RS ENRER . L
P R ST IETS - TR KSR R AR Y BE b T
T A5 i EATIE S G BRI A R, B
M T AL S A o R RE TR ML AR R
ZHRFHIBE K,

- KSR R AR AR B LA TR ST
O, [FIB R AR R, Wt R Ul i & S5
JALFRARITTE, FRIF AR A A0 e FIBCHE At s B 7E—
o TR - KSR RS AT, TR
T, BUERR Y S 2R A A T AL Z5 4
- RS R R AR T X R AR BRI, SRR T
ATV M RAG AT T BT B SE 2 . X RETHEEMLAY
PRRA W 2 T - i 2R R a5 0, A e
FXAE5H

1943 4F, PR PH2E 52 Warren McCulloch FIE2#
% Walter Pitts" JF 4G 85 KMl vh i dh o anfid T4, 4
— KAl FH L XA 25 2% (neural network ) EEAR, Aib
TR 4314 (analog computation ) , #HZ7T
M AR AR 0510 1, JREE AR TS
BEARE,

AT — e 22 JE S (neuromorphic
computing ) 1ESE#EJHF Warren McCulloch il Walter
Pitts i TAFE . AR ZIE TR I H 598
T - K2R R R, (AP ZIE ST RA B bR
R B L R SE N[ T - K B Uk R 54 o B 2
B 25 EB A MR BER P AR S TR - TR =
RRGHIANZ b, 8 R 1 I FiE Al
129 Tk GNP O R L E2 | 72708 8 s NINE /e RN NP | E ot S
FRmR ., WERIPFR M, MBS HEAER A
YA, (HESRARTE A LUK TR 7 P R 9T TAE.

20 HH20 80 4FEAY H AT J& 1y 58 T AR TS ML R
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( Fifth Generation Computer Systems, FGCS ) Hfi 52 7E
- RS AR R A SR TR — R R e
Lzt SRR 2 MR ES T © FHA5it
B, BTN A Z A B m v RE XAk
AT T R @ KRB (Knowl-
edge Information Processing systems ) , % % 4 fe
(logic programming ) RS — HbR, X—%5 I Lk
TERRRGEX WSS I B RRGALFE AR ER
HERS | 8 —— R 3k N if-then BN EE S, HEREE]
BN FZ AR AR . SR, PRI Y 2 R R R
W, TEIRHER GO LR BT, @ xE
TR 0, e DA B B S A LS BR . S
[lH, SRR IR X, Bl RGP, BAS M
XS PR A S 20T HARSE AL e

3.2 WMEMLINRSS: FEEITENINEN

LR RE T AL £ R T AP 2 W Lk B e
BRI AR AT LR S BRI MR
FI3INEME: © WEMZMEISIRRMEE; @ i
SRR PR R ALl USRI AR R B T
AU R G K SR B HOR A5

PARAY B W 4509 BF KAl R Gt 5 . ESRITFED
*2>) 7% (Learning Method ) FERilE |, BACHPZE ML
KR A AR L M A T S S T2 bR AL
ST, AT RABRAR KA T LU pRSOK R A 1 Jey B 45 44
2], K HARTATUN 4 5 905 if-then KLU HEF 732 S
WA, RATAR,

I A 63 RARAT A AV 2 W 45 SR A T Ao
Sebr b, 7220 [H22 90 AR 2R B 1 R A o 242
2N AR SR, 2T Y BR AT RE
FIRNEE Z 04 M TR, i I 28 1) )l oy v HH = 8%
PR, MM gD R TR, KRgR
R

R H AR R L5 BB B 6 BRI AT Ay A
B %mik B KREAIET S, 20174F, FREK
43R4 7 John L. Hennessy il David Patterson $5 i JH i1
BHUR R R B B B RBOR AT, Qs i i Pk de
FEC LR JR E RN A S48 R AT R I AT I8 B 45
PR 5 S8 WA SZ B W SR B R R i 2 . A
LSRR A IR, BT X RR A U F R
FRE R PR RIS T BN E B R R AR R
FAR TR BN EL, 5 - S 4k I B AT R
PR RIIN: Ry R B A O e e g R AT (TP PN
HOE FORUE, NHATER—, R BE . AT
FARIEA TGS - i 4548, T2 R — i 554
IR R AR RS RO PR T - O S 25 Y
TR, PRI X R SN F T K 1 ik
i, WA B2 T A

RES T AEBRIRR . EFIRAF AR SRS
R, EEAEF—FMERIANGTHES . SR
I, 35 T IR B 2 2 110 oy AR S ke ) Gn 245 4 0
. PIRIBWIAES AIEARG, EREE TN g
(IHBEREG R )« FRERG . kAT Il
FAAERRED A KB BRI
3.3 Bt BV 2 HE R B Rl A LAY

BRES T H LU Ay (PCI-EFR ) #9775
MBS T I SLER AR, s P2 R, (HUE LI e
Fro RGE. FRERATALR I AR B RETH R Bl
HE—HER R Lz, =N RATRBE T7ErsE
I AU ST [ S AT RO L AL

(1) EHITEYUR JEIE R T B R EAR B,
TR AE U CIRE 1 DI R] B T B AR S B 2R3
N T BERRE S A RS B, JoigTes (1oT) |
Bollarbon . mPERETHEAL, i R AE SR I B i 2

@) 3R KA W 2B Somh o) F HUAE , AEH O KB RT-09 3 R AL
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55 (edge computing ), J AR EE RN BE B 7E 3
i, R E A AR TR U — R E BRI T 5 Sk O
R AL R R AU o i, THRMBE IR < ER
g7 PR R USR5 ) I 45 0 [l PR ofef 725 AR S
VEZ PR IRAT 2 02 23 10 10 1l B o s R i il 25 51 2%
( BenchCouncil, http://www.benchcouncil.org ) B4 E 4
SMNISEHU I GE 5T & T i) ToT (%) . Edge (i
) . BRI R E T RE TR AL N T RE AR B
AR ifEBigDataBench®™ , Hhy i) R M5 4 ST
Wrfed . Bench Council 7F 2019 4E %82 T A T2 RESL I
R, O N TR RESEHEOR PRI | B
Bk, #E . VIR RS A, AR
BRETHE RN RS, 52 3 EPR m AR T AR
Yk HPC Wire® . Bt VAT 2 6, REA DA
A R BRI Sk ) I S A AT A R U
AR 27 S

(2) FRELEBIITEHOIA EREHRR,
BRI SO XA Uy S T R Al AN, AR R
P RAHUR . T, SETIRE Y Rk st
TR SRR BRSO SR R BT 3G K
Mo

(3) BRETHFHUEE A SR T AL
R, RAVATEZE R AL, o] DU B R A5
BLP I R s TR RETH RS — D E A £ T4
3, ATLMHXS BT R R, AR SE R M AR AUA R

(4) Bl X BT % IR M R,
Ao ke wE A S, AN &t Reis
W2 SR XEE TR RS, B, FATm
I TR KRB S B R g2 ) SR (TR B 2% ) 2
Hrh—A330) iRy 8 ZHAT TR ATT”, A EAE

WL B BEIE . B RHEHE. &
B HIPEE L S, A REdE A
s E ML ) TR T LI Rt — ANl 2R
TG o TERXA TAESERE ORI R G 2
3T I 22 B RAE AN T R I o . IXRRIO ST
B8 1 B A G Ry B — SN BB — A A . A
MERHZ, ARAE— A3 AR K AN R 2
BRI ES , AAIRLS FEIR AL 2 B R R 0

SR DL LRI, A B R A S 3R A ML e R
R AN A AR . AR,
FeELE L Bl PR R EA R . Biln, R RE
R4 L, BAUKIT TensorFlow IR R SE; Mires:
P b, RO T RS IR H . % 13 Google 5
ONEHTE TR LR, X R B A S AR
BRI o A S FE PO O AR AR B 43T
R E RO AR TIER B SRR Ji5h,
BRE R LA PCI-E Ry )y sUFE 7, OB T B0 3 i
HHLRGE ., —HEHS R MRGEWER, hRahs
“FEF %, SRmkE = RIE—HZ %, FREM
RIKEN A P SN HRAAR R R, Haeef
S, SR B BOR T Ak ik © R A 1
ZN

FF X LB, Bench Council A A5G T 2019
4E 6 A K41 390 BenchCouncil 2019 [# PR figTHH
LR, BT, BB RS . 2%, &
L iRk BEEEYT . SR, HESTRE. BE . 7
A EHIR N B A28 75 Bench Council R AT
BHER YL K, 1F Bench Council A T fESZI IR |-
ZJp “FERL” | RISC-V. X86 REse e LB L
P, BRATERESEAA

(%) https://www.hpcwire.com/2019/06/05/china-launches-ai-testbed-in-shenzhen.
® http://www.gd.xinhuanet.com/newscenter/2019-06/03/c 1124578327 .htm.
D B4, &RIR T Rl v B 453t &3 L #eh . ATFIRE , REBR .

http://www.benchcouncil.org/bc19/cn/cn.html.
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4 MARIIAERSFNNNARZERAER?

X T BRI AR 2 R U, JF R RS
WFFT 0 HURL 2% 5L 5l 2 DR 5 S8 B bR . DATTSEAL2ER
AR IR, AT ST AT S8 5 0 R R4
ARIEZR? FEE WD, BRIERIE, FZm HARER 2T
ARG S BE MR AROR AR . XFHERATSR
R FHRFEEN AR, B E AR R R, &
SR AV N CSRVA/AS e L8278 W Lo s D RS 17
I T 5A1E.

4.1 HENABFTFNER

e AL A IR AE A BT 5 T WS
B, HEHLERRTN A 3 AR A ER, X
B RAEZ TN LIS SCh 32, SR — i B0 1Y e o
W, XL SO R RAEA BT B a2l
o BYERHELE LRI Z R, AR K
FHBLI BN, KT ABATT 8 T4 SR 45 T MR A R i 2 R
G A, XU TR R MR IRIRE T . miTES
TAEW, MK X A —TC B RGN
THEAE R EZM PR BN, MO RAL
Z 1) D. K. Panda ##5%, 3T 20 4F# 5614 T o] 5290 1=
PERETHE LA T MPL,  MPI So#i (19 2 e 5 Fh At
(TN 1 B 5E 1, Top 500 MR MLHES 1, ARDHL
A AL T H, BT 30 F AT &
%t Rice K211 John Mellor-Crummey Z(4% ( ACM Fel-
low ) 3+ JLAER— H AR BCAE B K = PERETHEE 1Y
PEREMHT TR, W B AR 2 1 E g = T
PR IEAT I PR R o 33 T 57 280452 A S o B 11 2
ARFACTE, B E bR XSS A A —JE B
TH, B IF SR SE ik 26 TAERETT, i HIBA 1 4F
T TR A R R R AR,
D RE 3 — KPR TR XA A et 23 B 50 1) %
BTk, BHTSCEEEIA Unix . Linux, %5, MIPS,
RISC. ARM IE/ZXHERY TAE,

1T E R R B PP AR 45 B TR 2 — A
JERW, L SCL Sl i i 2 BEE SCRG L2 51 il
N EZMPE TR AHRTARBITEA B S G
WIS “BHSL” o fln, TEEES I — e
b, A EA AR BRI T A R ST
FETAE, REWMTAEARR AN, R 2R
X TAETTRRS Linux 41D, ABAIEGE, ©30E 1R
KT, BAHIURETEITEY 2 (CCF) A%
W, AREWRIEEL . RICUITE, RESAF G
A AR BAR A e SRS R 5, MELL ) [ By
X B AR R A R A R G . THA
A FERABEN , XL L SRRk 5 IR AR
SRR PER AR BT o
4.2 ERERRENNAZERME

Sk I A 2P R SR PR B 2 S5 T

(1) TEPR R G5 R G Al B 7 A BB
WA G, KR BHIF A BB ALER D 10 . PLig
SO ERPFOR R SEA PN . IR A AN
RT3 1R AR SCRREH Rl — Lo R 7 1 4F
JE R 3R 18 SR H 2 1A ZR A A 2R e A Ll Y 3
Ffle MAENA PRI, LA T2 e SC %L
Sl o 1 VY (B S AT s ol N D)
T, FRNTBICIE Al 2B J7 AR L 68 Z ARHIEA
A, WHTEN G TGIEAR I [ — i o AR B
THRCAIESR, ESH A B R EF R,
ANy, eSS ER, BATEARRE
R GE A A~ D7 TG AR B3 L IO 5 ) 41
B, RSO KTERE 2 50 O EEATEEE
T A EAENTIR AR R, AT AR R
AR AR B AT o @ FEBANA B HLHEIRE
AEABE AR B, 163 EMNFR R LRI R
R F i s o B AR AR H

(2) fESCEARNTUEHT KIKES, LAIisE
PRI SR A il 8 AT FE A A TR, e ) 1A
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On How To Develop Independent, and Open Science and

Technology Industries in China

ZHAN lJianfeng
(1 Institute of Computing Technology, Chinese Academy of Sciences, Beijing 100190, China;
2 University of Chinese Academy of Sciences, Beijing 100049, China )

Abstract Independence and openness are equally important for the development of science and technology industries in an
increasingly competitive international environment. Independence serves as our backup force, while openness allows us to participate
fully in global division of labor and collaboration and to gain competitive edge. This paper analyzes the fundamental technology
innovations in the history of computer industry: the mobile chip ARM and the mobile OS Android, as well as the developing intelligent
computer industry, and explores how to build an applied science and technology system with competitive edge under the new
international competitive environment. Two conclusions are drawn as follows. First, independence and full sharing of the benefits of
international division of labor and cooperation must be based on the fundamental technology innovation starting from the source or
backbone. Intelligent computer offers an opportunity for China to establish an independent and open industry. Second, only by changing
the evaluative methodology and metric from simply centering on the citation number of papers to emphasizing fundamental technology
innovation starting from the source or backbone, changing the top-heavy discipline layout, emphasizing intellectual property rights
protection and making full use of international intelligence to carry out division and cooperation, can an applied science and technology
system with internationally competitive edge be established.

Keywords applied science and technology system, independent and open industries, intelligent computer
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