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FFAT B G0 2 10 U B2 9 R R 0 . LR, WL e 39 I e 2 T 53 A, 4 VA A B ) 1T
N R a0 0 R A L RS B (il el L 2002) , 5 L SR 2 A% 3 3 R S L A e 4 ) I I R A7
T, G, 1% B S B R DAL ) L (47-1 %) A B B R A AR ], OF ELAE 45 TR AL i
B,

336 B S T LA A S A Bl 3 1R F ST T — S S0 1M ) 1 S ) 5 0 3 T % A A i
SR OC R A IR E . FETH RIS R, IR A IE R I H £ 48 28 CHIAZ B E TR ), 4 A3 1t AR v 1
S <A R A A T G 2R Y R S T, B O N AT S A TR S0 T I T AL A
7= A T R A 1 (R B4R ), A A AN 30 1 R B A T B S AT . ) A T TR, TR R S
2 V2 A S P B T 7 0 R R AR ) L A 3 3 F 2 2 U TR LR 7 5 W R RE SR LR AR B
B S0 BB, LR S R 28 1 i A R BR T WL AR AT SO AL . BRI, % 3D ) MEF S o B VR L U T
B 1D A o A e S B A —— 53 R R Ao T 1 0 e [

(D) hRhEEMARSEAES

“HLEE " R AE T AR A2 (0 DGR T S T ST, e T A TR S 0 A — 1 S 2 R 4 T 5 DA
(15, 455 3 BT 45 30 10 642 V85 HE 1 o) 45k 260 4 oD ok, OF BESR 4R TT R MR i3 T/ . 1963 48 J1,
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ol B R e ALY 50 2 A W E RS I BOR T 5 L BT A S I BMILA I, 1E 2T A B ) i
FEIT (BB 9, 2016) o BF5E BT L B A HLES X 4005, DA-E B o 3, dEIAE L Be , F 5 i E B 6L B 15 BT
(TRIFR 715 T ) 5 4T 55 J2 JF J W A A% 2 0 26 8 B AR O BRI, b AT i sh i3 B kit Bk, hh L%
SE T RS TR TR LIRS Bl T W K A B R R A — A B — A B A 55 N G o A R
HLAL .

715 B X BT G VA% B 0 TR BT BT IR . 1964 4F 5 7 10 H , L BE A T 09-1 ) i HE By
NEEETEMESHEIUES . 10 7, FT R E UG T X8 128 w8 sk MR (R R %
BRI 1) o 1964 45 F 2248 [ B BHE A6 & 4 T “F B 5 91 7 AR 1k, W AE A% 2 1 ik & 1 BAH.0 7
Bt I A ZSHLAR AN Tk 38 ) 22 J5 23 B0 3 Ak, BRI AT A 41 SR T 56 R S8 1] 31 —4LER , JF 38 44 S b ot
15 B (4l ,2002) o 33X 2 4 2U5R 8 O R I 58 =B Ak, (EL 3 YR A B 77 Y5 A Al R B BATL Y 4 547 5w
AT HEBE T I B B S5 L O IR LS B — A R B B AENT T R R AT T L,

1964 4 10 F , B R T 86 — MR 73 . EL W WA T 28 M TR R LR
B, BEFEAEARS, EHEPRGE A A B B (XA ,2004) . 196543 H ik TR H I 4
WO HE P, e A T TORE (09 TR ) JBr b, 48 IR MU0 60 BT E 1965 4F T 2P 4R 48 H A% 3 ) 3 1) FLAR KR
R o 2 TR A B ARIE 17 B i SR8 BT , 0F o — DB AL TR A AN %, R BHE
FNAILFR B A A X AT ST, L ) e R B (X AETE L 2004) o 196548 H 25 H, ik L& 2yl g | W)
B AL A A OG T A R Bl A A DU 1A eV B BRI L1970 4R g Bl AR SCHE g TR B Bl R
TRAE T 1966 45 % 7E I VT H 458 Py S it — A U o8 3 O A5 19 S I HE T RR W 9E 25 6 i dth L 45 909

T T AT B, h kLB EREMIREAT RS, BERE D)5, 5 2Hm
SEICTEEAE R BT R . P REBAREBUTFI AR M TREIRATL H BB R”, 12 02— A 2B i %
TR, AR5 ARG B AR RSB EOR o R L 7E 1965 4F 8 H Y 23 i L B 1 OC T B A% v AE ) 3 IR < (1)
INEL AT R IO R 0 J5 5t 5 (2) 5r 2 TR, NS &, 20 W25, St il S v £ 05 %008 A | 74 = A%
B 5 (3) 57 — A A 0 M WE 2 U0 i, BT B ROR F R MR b i ok 2, vl AR g S 52 A5l . ax 3%
WYY rp e B ZE X AT A TR AR 0 H AR R B LR R AT . A B ST A Sk i S R R T
B BRSSP A RE A2 DA B 1) AR 32 o 40 I ] 0. il 6 S04 D7 1) R0 B 9 AT B T, LE R 2 GOR TR i f
R AE I AR [ AT FE 40 e, 42 A F R R L, S B AR 3 A — A B T RE S A VS AR A H bR
MHAR T — B, 45 07 T % G — I 478

V2 BARBY PSR 40 78 40 S B 1 v e % 22 A 3R D ) —— 3 B B R B9 s v AN SR e i 50 O L i 2 DA
KB H bR AR . i an, (1) 56T A S H R R THEe , R N R IR T W g ALz oh 117 5
“OK I R AN A% Bl T3 RN 5 AR TR O 58 R L I Ol B G R R Tl SRk S I 2 SO IRk
LA P i B TR EE 4 R TR e RS 4 R A Bl ) — R K R — A% 3 T K T L B A i R R T K
TV TN R, A TR A R 0V U S A AN (] T R, S 92 R RV R 1) S5 R e 3h L K TE
RUFEAJZ AR B E & O 44 I A BF 58 M — 8 1Y S50 Al , 78 R T B Rk S AN 0 B A B, 80—
AN TS RE TS o B R B L T A O BT A TF 23, A8 5843 10 1)1 0 A0 RS St 4R 0 IS AR 2508 B
PR R L FH RV R 7 R Y, B R O, AN IR P RAR - R AP T LA A R Bl T K i e Y
17 (EH1,2006) " (2) 36 F g7 fl AR HE I e, RO A O OB HE T DL AR S PR X RERE T
REE S AN 4 i 00 JA 3 . SRR Rl B HE RO UL R A Ry 7E A i i EAREUME RIS 00T, A T XU
IR, FERE b R SN HE AR A AN R 1 R R R R R A U A RE S B T . A, ER
BN A% B ) W V% — U i R T O HLBE 2 Axas AT, BRI 6 20 A ST Bty b R UM R AT R 4 SR (B T,
2005) .

E AR TT G, g 2 IF Ui SR IBCRE i 4 30 A 0 M R A AR o 5 — R W Y AR AT 55 R
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A A 445 ETRRK
ERAEL—aAF
SE B, B 45350 43 A AT 55 7 4 11 30 B P A RRIE BILAL) L Be A% B Ak i AT T A B S UM . o, ZHLER R TR
Mo 4 B e 5 dt A ATE 1970 4F g bl 1A 2 5 b e £ 3T R O RE I SRR R R,
HEAT 85 RG0S ER 1T A GV, A5 AT ORI i T R I o e T AR A AT G B K UIR S A
B T, 96 A Vs S T T T 1) 25 2% R R R A 5 [N R Bl X 5 A TR E B 4R A ) BB 8 A L HLER g
Bt IF 16 3 SR R R T B o A TV (FE 280k L BT W, 2009) .

1966 4EFF IR 1Y “SCAR R ™ XAV AE TR 1t o s o B A — A E 2 E26 A T 120024 T
I RS IR AL P IR 19290002 A se s . XA . IXER . B, W F— SR aeeE, 0 SUR” Bk
JG VL T RIS BT = | 4 G0 3 T R R & Gpk At <), MR 09 AR 1Y R G I SR JEE . oA T B Ik
TR R R h R B AV S BRI, BB RFE T 1967 4 3 H K95 I = B 1 25 A BHIF B i 47 4
TR . X S BT AR 03 L L IR 32 Bl X A% T TR A el B B B IR T 1Y B R R vk s A b
TF A% T A TR 0 MR 25 00, IR R 0 B SR v LS B A ) A0, IR R S IE AR B S LV R A AT
] NAEASUE LUAT A BE R BELAY o (A E R S ARAR TC IR MR A L HIFE S, 2400 K Bid— B4 [ i,
PR Z B o T4 [ A Y A SO I, R SRR e B R A B KRS L 7 1967 AE 8 H 30 HAE R T —
0y 50 TERT B LA R A 4 SO R A BR T BB S R R T R T R R A 1 2R v 1 B T
P o ATAT AR ATAT A AT DUAT AT £ 11 F0 28 fy oo 2 1), S AS BE AT ] £ 1145745 T (3% 77 ,2006) o X
Oy S A W R A B H LR G SR E T AR RL Y . B R T 40 2R R R A AL
5, 2 s R 3 0 CRR 520 BR ), T L 909 56 by 1) — A H 41, 5 R UL 1F 7 iz 18 H by FE P 1 38 2% rhad oA
#Je T,

o AT AL VR T R RE S AR R ME R A T Ak St . 1968 4F, R AR hE < T H W A0 B R R WY
JE NG AL , MR (0 T A i R Bk B LS. 1970457 H 15 B, A BOR TR AP e £ Z 400, IR
U T B A ECHE A At S MR R U R T AR R L B R ORI O 1Tk R
Y BRPE TR, BE BRSO T 7 H 16 BIFEAIRX 4, T 8 30 H kB S 2, B3 1 v [ 55 — J38 4% 08 it 3 ) M
M . 1970 4F 12 H 26 H M I 92 %% 4% 8 7 %6 8 T AR 52 i, v B85 — AW i /K . 20k i A 4%
1974428 H 1 H Hp [E 5 — IS AEAS] Bty 24 0 “KAE—57 . BLJE , DLRAE—5 7 3L A, 1978 4F b = 45
— M R E S T, 1981 4F 4 F UK, 1988 4F 9 H i T & S W5 B i S5, X b b Ae N R AN
PR T B 1 B AN A I A R R ) R R . AU A TR I T E B T ok R AR 5 Ok R E R A g
Y EERAT: 55 L R S B 1

79\ SEE:R BV R A S8 [ S22 0

AR R e v g R S e e B 2R Sy T RS T A T AS R R R Y B s AELATS SR AN 2 LAIE B 3
BIURS A 2 T Sl A i ) 5% A R A 7= 0, R Al S A7 T 3 0 A o 19 1 R A A 3P il 1 R i v e SR 2 B ROR S8
HRAT 55 R R LA o D5 S0 A 9202, 26 1 BUARJE — AR 2 SCTh A AR ) [ 5% (R 78 B — Yk 38 B A HLI , 4B
[Fi) B 2% 15 37 33X FE 0 AILAG) O 52 1l HL A R B SR B R AT 55 o AT TR JA 5 s M A vk A R DA Sk 13 5T
() 3 AR ER ARG « GRS A 7= SRy B i T TR DX 2 AT 7 1 BR 1 ] B 5 A 55 3 R (DARPA) o

(=)A= RS E RGN E

5 [ A9 5 K T A= 7™ 18 2 () B TR 7 58 R A R v R R P 0 Y R R R 2 AU
ZRJE E AE (19424 ) BB KRB Sl ik 4.7 T8 R H AR 6%, BAEH RS SR —%),
2 1) Tolk 2l BRBE R — B B R A AR AR O B UM SR K Y 1940 4 35 [ ST T I R
B BRREIAE" CE B 2 5 FHRBL TN A 7R A B A T AR AL ARSI o A A A
(Morgan, 1994 ) ; (H 5 4F () AL B A1 2000 248, I8 A 5] H A CHLAE 7 1 GB i 5000 42) (1) —>F

TE R S 4 ik f i) B 2, S5 A A B S ST IR R ST T — AN s T A 28 B 3h B ML i s A 7 )R
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(War Production Board) , H1 & 4= A £ 5% P i 4 [ () 8 % 26 7= 06 2, A 45 il 5 4 A Tl A 7= k4ol o i R ek
W98 R 45 A B R A A (9 4 7705 ) (Levine , 1944) o A5 % B A8 77 JR) (9 400 AL %% 2 4l 57, (B 21t
TR A Ml B2 SR BT 8 S KR AT BT B, — T 4 T RA N Al K 1 I B T B, DA % R 3R Dl £
M B 777 I G W 5 5 D — 7 T A S ) 9 43 T RN A R B R B SR U | 45 T BRRE A BORE AR 7 RIS Al
DL P Se 9, 0 AN TC A RRE AR 72 T30 00 il A 45 7 A I SRE ol xR 5, R AR 7R R T 3 v Ay ok
T FA N A b T By B30 G — BRI AR TR T A oMb B B R AR PR RE ) R R A B
e £ WG I AR PR AR R b AR A R ) B T P A A T 38 R G AR R BE IR AR Y R TET o B AR R T 1945 4F 10
F A AR XA DL 2 58 T i R 4 1 — A G B

G A 77 R ) e R T 8 2 — 2 e T AR I “ Wi it " fe bl o F AR A i 28 22 R i i 10 < R SR AR 1Y
F B —— R KPP IX, DI T 26 1 97% M AR S i R R (Tuttle, 1981) o R ARAR e 2 T B2 SR ) ¢, 55
FE 214 o bl 3RS S 11, A M T L T A o S L ) Tk A PR A — AR N TR . RS R A UL, 2 36
B WA AR E e A SR B A RS ™ i H B A o AEME LR B R AR I AR IR I DL T L R
AR M — 1 o e A AE R AR AT TR A USRI 10 L il , 2 408 2 P R o 3 B RS R O B DR A T
20— DA I T R I, A M A T R 3E A TS A DA A A B PO R X — TR LR 5 — g
TE A2 2 NS W a5 56 Ak e B TORS P 3 B0 (Wendt, 1947 ) o SR, 56 [ (09 R HUAE 1A Ml 30 78 4 A 15 (1
Az BB T A IS B A Rk B R ZOR AR, FEAR S WAL S A R A 1 i) 22 T

B 2R 7 Ry B A A B AL T IR R . B AR EE A AR R BT IR A A R S B A A AR A O A —
X7, 90T 1942 4F 9 H 8 MM FAT 7 B HRAL , 48— 17 53 20 LRI B 98 D6 Al I Jie & BRI I AR 9 . R AR
R 4 TR R R AR AT 55 A% B — AR T AT A USRS 5 5 L S e R R AR T Ok PR R
T A2 Tl AR 7= R, HERE AR = R R T B, RN AR — 0 BRI AT (Wendt, 1947) o R0 J2 , 0 25 7 JR) i
AR A 7= AR I SRR T2 0 7 SR AR A AN F o AFHS T ORI R A A T B A 7 A AR R SRR 1
WP, A1 Ay 8 4 93 TR 6T A 980 1) 75 SRR 02 AR SR A 2 VRO I 75 R T K, BT DA B RN BN b AR
AR DR} 5 2 B 2 R O 32 i B A 2%, SO H ISR AR I T Al BB AT By e R R A R SR AR
(Tuttle, 1981) o FI| 1944 4FJi&, WA I T Al 52 415 0% IOk} ™= g € &8 384K 180% , {H & A1 3l 4l A 90% (Tauttle,
1981), B 5k 4 25 ), 26 [ (94 RIS 77 BE € 28 A 1940 4E 19 4500 i 48 71 3188 1 100 73 0, 4431F 7 25 = /4 T
AR R RS 4 ) A7 s G BE, OF HLER AR RS 77 A T — A 2B A BRI Tl .

(DDERBHIETIRE, A28

5 [ 76 5 U A TR T 2 DT S S IR A R A KRR R HE M E
R X A% R (0 B 9 58 2 B 22 5 F R R R 0 I A, L 2 AR I 0 R T S R 55 Y. EHRIEE S
Jo, PER A BN AR PRI A 22 0 H bR 9 92 58 = 05 5 2, TR 6 A8 H ZE 5 ok & T TR LY
W R A 7 (R 2 R 307, 1991) o 1942 4F , f 36 [ R0 40 1 422 4005 1Y © i o BOORE /N2 (5 TR0 i e o TR SR L
F ) e 5 4 IR i 25 TR I A 670 5 D 04 A ™ A O B Rt e o U /N e R A B T EL B AR T R
T ORAAE 55 B b5« 55 — 2 B AR T T S R D 3, 55 TR B AR AT AT R R A R ok (R B R, 1991) .

SR, 3228 H Bk 27 58 4 1 1 [ B % 10 2% B3 23 PP AR AR, A ™ I LI — S fRT SR TR ) BT, AR BER
12T AE s, HEALRENRFZRE N, HEIRE AT 50~100 447 9 T8 i F 2 & 5, 5t e AR TR
AR LLIE RIS R T (B % R W, 1991) . Bk, R R B w) HIR T — R GRAE 0 B R i ok 22 Sk Bl
1190 B2, S 36 B RIHET S5 A R, BT 0 AR AR #0AL F 5256 = B Be , iR AS VA I0 1 1 il R A
il S B B A 2 BN, RE RS FH T S R — A ST T A A R DA T Y (Y B AR S
S H A B 0 g A R T AR TR, — N H HAgAE T 2 2, HFERE K (M8 % R M, 1991) 5 Hofth
T B AL S L g = R R R R, TCie B SRS HLor 85 L SR W P B0 o i B Ok H AR R AT R
FUASE A 77 | 58 WA AT AR A ol BML G 38 T B8 A 36 2o AT D KRIASE A 7= A2 b b 1 5 T HE R A3 s e (R B R M,
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1991) o e JCHE A 2, A% R0 110 5t 3 (e =X S 7 ) HOR AR 8 B BT, HL 2 DR AT Bl S PR 3 e i, £ 28 )1
SRR SR B AE S AR A

Hk, REA RS RN S 5 MR AR 73 TR B FIE ARG A R P Rl [ IR R 15k
Bilt b, T2 WA 25 Sk T2, WA 25 Bl B3 4% AN BORF BB 17T R B Tk Ak FRE 27 8 i g i — 2ok o [H 2, X 2E T
PE BRI 8 28 300 32 s ok Bl 2 AR I P g SRSE Y0 Bl B AN, A A AT N S R I IV T2 8 4 B M AR IR
PR, A% B i KRB 4R 7E i UM Ak 2 T AR AR B A7 28 35 RV RE g 1) 307 38— 5 1 0 T 2 ) AL S 4 )
e R AL A i (M8 2 I 307, 1991) 5 Sl A0 b2 MM SR 11, Jir DA A BRI 307 SCHR B 1 [ 55 B 3t oK Bn o)l ™ A 119
HE TR 2 SR 3, 1991) 5 s B % 49 9% 7 RS 32 245 T, DR O B2 5 R A 7 SRy I R O 2 48 197 O S8 B R (A%
BRI, 1991) o TERXFRGE AL ,19424F 6 A, 6 B S e 7 A R de i) i, W) S = i i TR X
(Engineering Division ) k& $F7 J 58 3+ , Wl 25 37 Fs A8 G Al AT frf 3 30 1) d5 s ACRR (A 2 BT, 1991) o B 3
XIS, 224 S iR A I URE

M LRI R R AT DDA RE T 5, P 5 R ROy 1) T 7 Jart ) ke 4 F 3 H
JETE R, R RERE S W6 L 7 i R [R) SR Y AR A o B SR ] Y Bl —235 5 2N R o K Bl -238
Oy R SRS B B T RE SRR A AR TR T (R A R AR B A U R AR R A
REHCHTIN T B b AR I Dl A o n 2R A RO A SR PUAT, 2 I L — AR R & Jm - A . X i)
ST VR A F B AR L A T A A R e AR v T AR BB b BT g 2 T
DL, HROR 5 Al B A A DO ——3X it e DA 25 2R Oy e 1) 118 T8 4 gk ol ) R 70 125 (s 2 G 88T, 1991)

e 2%, 2 A 55 [ 22 ) S 1 2 e i o) R o 3 4 FE R AR T2 36 0 (A4 TELAE N 30012 €0T) .
BRG] LU R0 5y 28 " i A R T, B S BR o8 T S FE b 148, h e 4 0 N A7 T2
AR (A R Hr,1991) 0 BAAFL2 B3] 1 7 S nT BE I L AH AR IR R A K B R R R
REAS BE A ) J5l 7~ S g R I 0 . 5 AR B, B A & el TR Ry T VR 278 A i IR R B R P i R S 0T
FAWAG TR Blan, o T8 IEZ 278 e A e JS a7 DL R R B2 DR o, RO 407 i 2
KFLEREZME RO S LI EA MR T AT B — A% HE AT IS, B2 AT A5 — Kk
ST KRB AT R R N AR . EEEIF ALY A S 2 e i LA E B UK AR, N T T RE T
FETHIA, 4207 3 B R BB TS L, 288 T TSR AL Y Al SR A AN Al s B O = R

(=) A& R AR G5k # DARPA

B U SR AR ol 3 T IR RS IBURE SR TR 20 R AT A L B T RPN B 55— R
ORI B AR SR TR A BT 19 1940 4, MIT (9 A% IiRIRL 2% 5388 I KC - A A1 (Vannevar Bush) Ji Ry %
G R R R, At B S T e e A SR 5 R S AT DL R I AR B [ B W 9T & B 2 (NDRC) , I 5 [
MTIAE MIT 357 T 0 5% 35 35 O 48 5 92 56 % (the Radiation Laboratory ) o i 5¢ B 530 BUAT 55, 12 52 56 & 01 1 < A7
I 2R B 2 0 AR Pk R 20— R R 5 Tl A BE Tl 27 [ Bt 5 F R IF & PR BL AN A: 7 45 I 22 B B 1)
ARIE , IF 1Ay JHE Al 52 56 2 (A0 T i % s 1) 2 307 BT 1 52 307 52 56 %5 ) 9 85 484 (Bonvillian , 2006 ) o A1 A 78 5 4+ 1
(8] LAY 37 T 32 E Bl 22 WF 5% Ja1 (Office of Scientific Research and Development ) , 8l 52 Bl 27 b % i 55 o 1% )R
TE A8 A I T) B4 5 R 2 A B 3T 8 (), HG op e R0 9% B A5 () 42 22 3 2 MUIT, R A5 B 5 1,16 2 2 TT i
75 {ﬁ%lﬁl(Mowery and Rosenberg, 1998 ) .

P68 G 25 ORI, S P9 BL - A A0 T AR A G R A — R SO B S S E B EOR o 1945 4F
TH Abm ST GRS T 24 m s (B TR A FTHE) (Barfield , 1997) o 33X 43 412 15 72 G 45 BL 27 058
X AR TS L 32 1 A A0 B U [ %R ) SO R AT SE AR DI R iR 2 % A R &R
AIAL ) o AL VR R T DL B SO 78 S5 % B2 5 £ B8 22 BRI, WV R A A R S TR S H, A AT
G M H B R WRLE L E IR P8 T NS H R SRR ST, B R LA A B A BRI
A L F (Bonvillian , 2006) o {H 2, A A1 42 5 5 T8} 58 FIA IF 2 5 8OUS B2 058 00 2ok BOA glokt & 17 48
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G4z M U 35 [ H AR B 2E FE A 2 (NSF) 83 B 1950 48 A a7, i HL ph & ke Bin 7 25 [ B} 2 F 5% 11 3
WO B 56 4 2 W o AR ZEAR AT A 7= A B B R SE R 56 B0 78 B2 =5l Jy TR BT i BE 4 ORI v 9E B
SRt 5 A AR ) (Bonvillian , 2006) .

1957410 H , B S TR — A& Bk DR W e 5w 1570 XAFH O£ EAL & 774 B Kok
i, TRV G T8 8O0 T 1 24 o BT JE v S ML 8 9 ] s e SRR R IR B, B0 R R 28 O R O
BAGEAREE O A AR R IR . L, SERRSERUR B8 Kl iy Je s WF R 1130 3 O >k SCAE T I 1
“HE ;" , Bl Defense Advanced Research Projects Agency, ARICVL TG FR DARPA) , B 5 XS T % 17161 58 ke
145 19 1 2R M0 28 0 K Jm) (NASA ) o 5 [ BURF X 36 15 A ML 19 3 30 1% A 8 B0 38, 17 s 3 2k 1] A4k 37
(Other Transaction) (1975 2, {75 B AT 14 1 8l A1 100 530 N 5 B2 4% 16 AR RN A0 28 JF O 3 S7 MLA 1) 5 R, DT Tt
TENERBERRATIE 7 B A [ A 25 E PR E X DARPA £27 194 55 3F 5 B 8 —— 3 7 76 2R 0 4%
ARG IR B B 455G . DARPA S8 BAT 55 09 5 S R AL (a3 W 7« B Ak PR B AN B B Ap A 2 B DA
Gb, B & A6 AT 22 A 5 R 7R

DARPA AU A TH 4k 7K T “ A R BFHF BRI, i BAEGE LAEZ M0 . ENRYIES
W B R S WE R T By, DA A% ZE 1 S A (X R S8 G N ot R R S HR IS S R R o 3 1960 4F
DARPA A & K25 1T H 4 5 B 58 45 NASA , SR J5 4 v 1 500 38 5 580 7 A0 A% a0 4 000 4 3 750 AR0bE ) 1) BF &
(Fuchs,2009) . H1 T J& i B 7E oy B S 38 AL b 30 7™ 55094 8 #5700 42 4] 10 80 Ry 1) s 7 306 B0 B st 50 40
SIS EE BT , BT L DARPA 90 & T M 20 4D 60 AR A0 40 55 1045 B R, Bl 2 Mk I i T
LG 1 20 2R RS B AR . DARPA 380 B2 Bk 5 1 Jr 22 AR R 2# AL lk i A BB AR B 98 0 i, 76 2 i
Rl 9 0 % S i BB N B, DA TR O T B ST e — AN F 2 SR I 4% TE 2 i A Ak T (AN AL ) N
I I (1 2 R 28 i 25 2 T 3 htli . DARPA b5 [ B #8 A Se LA gl sr i A AR AR SE 0 56 &R B A LI
PRAFAE /N R EE R 2275 A (B R LR SR BT A AR 55 3 4207 R T DARPA 1945 %8 2 5 fige e L [m) 1
[0, 1T DARPA W 4 4207 $2 41 1 3% (9 (B HLA 5 2= B R F R B A o 6 1R 4505 7 20 i 22 80 4R AR5 I 81 i
B4 B0 45 g 7 7 DARPA SCHE IR 215 B R R R Z I, 40 T 455 915 B H R A58 AR i
136 E 2 5 AE 90 AE AL A1HT TR ) ( Bonvillian , 2006) .

FEJL A B, DARPA — BLAR R 6 B/ HLEG L 38 5 HAT K2 100 45 M2 AR FURT Tl 5157 Rk 1
FH2E M TR AT I H 2 3, LA KR 24 120 44 W 55 L N0 B2 1 55 RO 22 J7 T Y SCH¢PE A Bt (Dugan and
Gabriel ,2013) . DARPA H C A WF5T , I A7 250 %, i 2 2 A0 H 2B RR i (O BF 9T 351 B, 357 UT 55
S5 LR S ) 0 I B IR E N T E AT I R KA A Rl SRS AR N R BT H AT H
S AR HAF 2L 3~54F . DARPA N7 U 11 8 25 51 45, IR Ol 6 28 P 1) 452 R 350 H AN 43 47 76 4511 (Dugan
and Gabriel ,2013) ; 31 H 28 3 H 7 22150 ik A A8t T DL R 3 H 4R 45 5% B —— A1 97 )& I3 % 19 324 A1 DAR-
PA 1) 4 (Fuchs, 2009) o {H X 26350 B A& FFOFFE sk A B R | T2 B B )3 5 22 04 77 i R 55 H Fs o 00
H 2 BT H 4 5, 45 BRELOR A B R 40y, e 0 E G EL AR Ty 1) R0 AT AH G I B R IR . B A% 7
YA, DAAE I E 0 BR YR IR 218 BIAT 55 B AR AR . DARPA BR4F B FF Mk It H 2 3 25, o A I
I 3E J R0 H b 0 58 B HE BE o 7RI H AFBR Y, AN SR LA A BER Ry i, B g ke 0 7 i BE R BRIk
SN T E AR, W0 2k 22 5 B ok mic R s IR S H RO R i RT BE AR /N I 28k R R S
B HE T . HEAR A5 R U0, X R —Fh AR b g HL L, X5 30 H 1757 Ak FRR 2 KA 5
FURRFAE F o T80 28 B Z00 5t 43 4l 4R ) 0 A R AR B2 00 H L, BN B AR I H 2 B KB T T R H bR
BT, 38 55 A [F] S5 R AT B R N B3B8 5 R 4R 3 58 iU B B AR B R E ik AN 2 % A 7E B 2 R4
B AT A

DARPA 194505 AATIN R, 3 A~ [ R 28 3% 0 22 1 46 1 B o 4 [ 57 % 1] 38 K (Bonwvillian, 2006) . K i,
DARPA JEAF 583 8l g 57 78 A E R &G T id sh 22, s ik A 5 HLA 2 5 £ 0 R % 42 IS W0 T 9 12 Rk 5%
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AE A4 5T AR
ENAL—aAHF

I H (Weiss, 2014) . DARPA iy iy #4057 $2 fit 22 2% A1 1 H B AT S B S 1]
BE TR SR URE/ NN ACRERA T @ =
I FH AT St R 7= R R E A A i Ak A R RE e ot me e | TG T SRR
. b e . " | PERERREEB ) g
54 DARPA 3 R B3R | R I) )CAEH AT 37 K 4l 4 ok %ﬁf%‘f SR S DARPA [ F % 4711k
- o i i 3 i 52

FH 1 72 5 (Weiss, 2014) o 38 31 3% Fl 7 2, DARPA 78 %% m

2] SN N P L N UL e g‘f';‘»' E”‘L\’
P i B W 55 i 1 B AR B 7 b S 1 4 HE 9% 1 00 & | whmwpr | ORI

Ty BN o MR 1 SRR BF 2 o 2R BT DARPA 48} B2 FREAHaED
I B 2 D R T B K RE % B 2R i DI 3RS A 4 Pl R 5 B F (Dugan and Gabriel ,2013,pp.78)
A AR i P T, DARPA 58 ) 1 B BOAT 55, BE Al 4@ it 1 2 B Al a5, 38 0 7 S it 1 RS R TE
T3 b ORA WA S5 A 7 By, 7 il i REAE T 3 38 4 vh HEAT HOR R AU T (Weiss, 2014) . DARPA A C Yl
KV, 1 —TE AR RE % B By &0 B de A 05 vk R e ik B U — A & P S B R, SR i RE % LA B
B A 7 ol 7 5 e AR 45 X B B AR AR 45 R B R (Weiss, 2014 ) o [, KU Aok 7 $H T BE A 217 i i K3
GIRIE B T ABLRIE 2 R 7 BE A8 DA T S AR AR A BRI S L T DAl B B A R R TN HL A SR Y
3 14k 22 5 DARPA INWF SR I H o Fe %, DARPA (1 B 5% BE 8 X A~ [ R 28 T 4K 28 I 70 BF 7 A= 1 [n] 1Y 28 5%
Rt , RIS H AN ), A SCHOR R A g B BTz B R & A 58 [ B AT I BOR B S AL T A
(ERIESE29:R /e

i X s A J5 2, DARPA AR — A5 A 1 LR 4505 56 [ B BT B TF &, BERS JEAE S A2 38 7 i iy
F2E R 5843 0 TR SR, W 38 [ UG 1 2 R EROR QDR Y SR IR . BUAR DARPA 4R 19 L5 51 52 H
A 304202 A AR AR R AR 32 5 200 N ZE A R TIT I BRI H L ) T2/ NIRRT . DARPA Oy 36 [ €
T ERBBARM S, N4 EARYRRIE SOl I8 o0 B0 R 40 B IR I R S R REROE 2 ERE N RS
(GPS) A5, B M\ ZE 3 4 A il SR A i B T 9 306 1) BIL gk A TS AL R 1 St v i 3 45 55, #F 22 DARPA 1Y &
R BT B BT B AR I H

DARPA & 3¢ [ LA [ %y & E QU8 Y £ 2 ARE . K I, Block (2008 ) 41 33 A A U Bk 22 g * S Jie 78 1) 45 [
%" (the Developmental Network State ) , Mazzucato (2013 ) Fr Z & “ 4k Z 19 B K 7 (the US Entrepreneurial
State ) , M Weiss (2014 ) W FR 2z A “ B % % 4 B9 E %K ” (the National Security State) . iX £8FR A9 A [R) S B T 2%
N T AR 25 H B (ELTE] AR B X AR R BT I A, 3 O A ARHEE ST RER T
BLA T 2 i KBS A DARPA 40 S 81587 % 1T DARPA 401 5 A Y Dugan F Gabriel [P T X 4~ [a] B, il
TTHF DARPA 114 T A4 Jofifp 8 O 2 i 8 42 B ™ i) 0F 58 AT 55— BLAT T 5 1o B9 SE Al W58 (UL IET 2)

Dugan Fll Gabriel 3t , B4 4 Ml 75 U Hr 78 R BRIEAT OF K A5 B0 02 F UL Y o R 22 804 Ml i T 22 300 J2 3 I 2k
PE 032 B0 PR R R B BERIVAIT T — 45 S I A oA 1 Ao 552 o FH 3 1440 187 FHAF 58— T 28 7 FH 7 5 AR 01 R % RRILASE i1
& AR AL o — R, A Ml IR Sy FE Al 5T A KURS B, BT LA 23 BESRAIE T 1T A 2wl 55 LA Y
SR AB 2 w55 B TP AN AT R S I 28 25 P R 28 b IR AT 7 i AR 5 O FSE I E T i LA R 2
A A 5T B AR B SRR R B BUA AT ML P A 5 S ) B OCH Z W AIHT” (Dugan and Gabriel ,2013) . T
&, BRI A 55 B AR AE AR B2 P, 45 2R 02 X5 #RASC T S5 MRS 10 A, B 78 0 8 SCIE 5 " R IR
— )i, TG ALHIA 2 A K AR R BIRT . P, 57 DARPA 1Y & SO J2 52 i o7 3 LR 1Y« B, LA
FE 5 19 g 3l 63 T 3 B SRR BB A A B A 2 S T A 1 R BR R AT T, AT AR R
A R

B iR :HEEEXN TARREXRESZSMEFHRINAN B a

MH SE T ] A 15 S 2 B0, DAL R BR HILAG SR 58 BN T 1 28 B AT B R OS8O AR 95 (AR SCRRZ A
KAES) e — PN EBEAZ AR BB RS . W, X173 e T E 5030 B 80 B — DR 251, — il
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T GOE B E AR PR Z B DL R 5 AT AT 55, 088 B AE 4 I Y 3 51 R R P 0 45 D
VR FNBE 1K 58 AT 55 W B Ak o PRI, B RAT: 55 RRR ALY 245 [0 44 1) 0 B K & S R R 2 LA 15 iR AT
ZHAAEELRBIRICR . ATLL T NS BT84 B L EATZ R BE R C R

B HORAT 55 B AR EUR 2K EE SCRTR AT 55 o

Vi 28 E AR B2 BT R 58 8 KAT 55, IR 4, 8 RAT 55 AT R 2 D3 s 230, 8 KAT: 55 1
T—MEZE B EL” Sk . XL Lok B R (&0 bR E D A S AR
Xif [ R 42 A Pk B, A2 B R ORAT: 55 I AR . b A A i PR SR AR R R PR i — R, G
TR A 2 B By LS ) DL R Ve A I O R R AR AR A, R A B R B2 U I A S e [
KA A B R BN B RAT 55 19 . XSS W I 7R 1 RAT 55 W BOA P 5T A e 7] 33 Y © 2 WL 7 227 JF AN
B 3l 77 A AT 55 (e 2 2 55 ) , I o 3 KA 55 R AR BUR 2R EdE Uiy BRI, TEie 2 1Rl A il id
R RS RS A R R R B AR S5 o Bian gl A R DI AT SN SRR
O B STl (A B ol F ) S IR 2 e M e L) AR A v A R BT R RT I R B R e R G SR R R A L HE
TR AT 55 DA e DA AT 2B 0 07 2Ok 52 it , S0 2 75 2t BUR U R TR E 1 o

FARAE SRR T BURST 20 F bl s Bk s i W5z, oy DL AR R AR S5 R — T S AR . b
TE BRI G, %o 5 RAT: 55 09 0 SCTE 2 HE R B RUB A8 L BUA % 50 55 T 3R 09 52 MR, st T 1 HE R 52 40 B AT g
PET L G, T SORR 8 KAT 55 02 B AT 8h, BT DL B2 45 30 BRSO 5 2 A 38 R gl AT b 37 39 45
AT AN BTG R R R B2 o FRATT AT b Y g s h R B, SR R H R YR T A 0 R A R e ——
T 5% 2 T X T A W 174 5 OGRS, E Al ) U AR T e — AN R S R L A BE A AR IA AR L
R R A (B TE IR W, Sk SRR O T T R RV A Y @ L RE A A 2 R 22 AR B HE I 50, 5 ISR
W7 A0 M Y A DT R R T Y B b [ BOA SR 2 M RRE . AR R AR — A SR
K U5 B AT 55 19 J7 2k RO fe ML Bk i, A IS 1 D i B B R D i BOA 5 )2 A IR R OF RE S
XA . D & A R BONE, iR — D EROST 2 R R TN — S8, A w R
H T 3 T G A B KA 55, IR 4 i A 1B R gl A 23 R A 5 i A 55 T 5 L o K K e

HORAT 55 RAE & b SR R BB AT Y BURN — T 3 B HESE o X A 32 F2 00 48 UF 2 52 Wl O AE 28 LA 7E — 1
56 I BT AL R w2 , SR LA T 3 2R 7 5l T 3 2k R S BUR A A CBREIR G B R Y S R o R
FALE e Al T R A RGO BT T e BUNE N B S B, TR T RIE
R, B AR BE B IR B BL AR A — A 2R R R B RRRIC & O A ST M s, (H2, XS R
FE AL B KT BT B B RAT: 55 AEAT A 17 50 N BN T 38 i i 5 A 09 5 U5k S B, A5 DU 1 SR AT 55 ik
AR S, P, BT 50 H B b 98 52 B 19 58 I8 25 10 1 i, B 3 1 DB R AN A7 7 19 5% J50R RE g LA fige e 18
B B[], B AT 55 19 D e A 2 S B 58 1 AN B R BT o 58 W EE KAT: 55 Y 28 VAR 22 BT LA AS TR) 7 3 Rl 44
il 5T g R A S A R TR B R S5 0 H RO R B A R BRI TR B a R T A Y R RN
HE T -

55—, BT AT T R AT 55 B9 R R AL f 2 DA 2 A 3 B et S iy i

[ G BUR S 2 B B R S5 B AR AT ST AR IR ALY o X R ALY 1 AR BT R A S A5 B 5K R
TRTR 2 B B2 A, () B 42 B0 B S5 it R 52 B LA I B AT AT 55, T XA 95 I 45 R 17 58 o O AH A B T FR Bk
BUAE 7 T B 0] 25 2 58 BUEE AT 558 1 1 AT Iz AT R RO BE DS el o 38— B R S AL e B 1 A 4%
ML H RO RE R ZG TR RME LRGN REA D REERE, T LT
— AT R G IR DL B L B T R S B AR kA AR R A R T B (T
WARHR M LR R 2 LU ), T2 2 PUAT DL BE % 75 8 B AT 20 4U43 A 38 0 N 3l B F
P& B . S =, R 55 5 [ S A is , RO iR Al BOAR S 2R ST . DR, ST R
55 B T AT HE SR 0 0 B AR R — R BEBEIAT IS AT R B AL 25 TR . R RRBR LA Y BR BB 2 DL 58 A
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A A 445 ERRE
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BARAT 45 b5, AT 2 55 8 1 8 42 T 308 61 1A 3l B3R 901 8 U oA 45 0 BR0F 7 G 9755

X RE AR AL 1 BT A ] DA S B 8 3 2% el R ok MR A 1 B o R A < ASUAN TR < R i K B 4% D T Y
BB LA G324 AR S Tl A ) A B ) 500 1 O R R LA SO AR DRI S a3 e A A R 2
()7 918 R AT 4 L R 08 AR T Bh BRI A SR 0 . S2Br L, T 3L AT RARAT R 3 FE M 1 T
i, o E 2 A S e R U A A AU R R T R TP T R R i DR R A R A
W e AL T B AR G 1 A L TE 2 A LA R LB R e T R 1 4 R A R P T R 2R R R
B 7 10 ) S SO B R 2 AR 45 R o AR SCHB R A TB B | TGI8 75 A7 76 28 TT B 3 B A A 7Y
Al 22 HE L DA SR BLAG I 052 18T R 45 A 7 2B B A R AR X S B ¢ R TR R
W T 3 W) 26 47 3 1 Ja A L R AR D A A 0 — AN A L ) AT R E B X A A R 4
A A v B AR AT A T — R (A SR A ) ), R B T KA 5 R 4
5 RE AR R g 2 T AR ) —— DR A v e e T RS AR P R R B AL T
LR e BRI ol b R o SEBR L B R T i L A S Y Tl R
B S, A ST AR A TG 3 2 T ), DAL A i3k B T T L S ek ) A o e AT vl st R ST 2 TG
RBE) o HE, — FL R 2 PR 06 20 pht o ok e 2 40 5 52 R B R AT 55, T 2% < W 98— R — 2 B Ay 24 [ £k
) H2E L BRSR A AE 10 T (8] A ek LR, fE o ot 5 2 00 Sy 58 v 9 451 5 52 1 AT 45 19 — AN Y 191

55 =, LA [ A 5 BT AT 45 S S R S, ST R R R R B L

AT 55 945 5 2 LA A5 P 050 7 i s 2R 5 o e, 0 M T T T LT 30 B i AR 6 8
$e BT HH AR e TR R BOR Rk gk e ORUAS Rk R R R b 6 2 R T LU R A (B R
HRRFNZE S ) o R SE [ Y Dy sz 28 0 AR R Y, A28 A 5 B i E KA 95 23 i R T R HOR S8, i HLAlL 23
MEE R 1A SRl BRI B TR L 7 A T v 36 ) R AR S B W I A X
ASHU G LT B A0, AT — AN AT 9 5 R TS 0 38R R 5 A A v [ R R B O B A
T, P E 2T DL A e T R PR ST TR S RS 5 5 SRR TR AR R R
VRS, ST A H AR T LY (ER [ AT RE R I B IR R R R 2 AT DL R B A
FOF R BB . T E A R AR 2 R A G A R T S M HE B e R e A T A 4
L R TRL) o 0 SR 5T 4 PR 1 R 0 B Sk R ML G I U M 5 T R R R M — AN AR ML L B
SR 5T 5 R A R 2 L R R S A A T R R B O R o BRI A e A v ] SR i
By | O R B BEANRE AT, R REIR FU BRI PG, B R R S R OT 0 6 R B A —— T
S J5 ARGy 1) TSR T BRI AIE , 15 BT B O R R R B T REYE . — BfE R B
35 H EOF K, SRS G A R B R . oP A KV £ I 0 B R BT 5 S R R A 6 A A E K
TAE, WA SC, 0 A AR P AE B B B0E , AR A 3045 Tl i B AR sk 2

IR T KA 55 75 50 0 FE R F 2 R AR T S 1 45 S 160 9, fEL G b 2 A el 5 b DR I8 B R 7
i, B AT 45 2 A2 [ 2 g 4 0 ) TR KB R, R A AR R G S (I B i
B BT DAL S A Y B BRI T A AR T R 03 g . SR 2 A op R SR SRR R R 1 R e T
— i IR G L TSR CTE A B 2 B ) R 2 S LR E S b IR 4 B S T R A 15 I e s ik 2 L AR
TR S SE R R 10 R . BRI 5E 22 07 LA K E S B B Sk T AT 45, At TR S RS RO AS fig 1 30
A5 A B 7 2R B P 4 22 ) 75 R B AR TR I B, L 3 2 3 3 Bl B Sf i 28
21, SRR b B R FRE 2 AT L e i 1) B T GF £ 14 (EL LS o B AR BT S RRL 2 ST R AR T A ey
[ 117 222 W% HA 7 1), T 6 B9 52 5 1 61 0 58 2 B AR R 29 L 0 B R 2 M PR 22 s M L 0 5 3 el T 5 6 B T o
R4 R R RN 0 R R B B IR AT 2 A B SR BIIFRARE, HRH hX Se i R k2 . K,
TE ] B0 R 0 ) Tk 2 PR A R 1 AR R TR AT, 0 S [ R T I 4 E

P g B, RIS 5, < DU A 72 s R 4 o bR 0 2 A 45 1 3 B 2 i T LR I Ok 4
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Y S T P, AN 2 OC T i ORGS0 TT R A S o o an g v [ 400 A7 Sl S 3] 10 45 I A ke O T 42 1 i
— " AN E B R T 2R IT A BT B IR/RE ) (B K B R % 2 A A BRI AR A
) TS AR A ATt B v R ST ) S R R R 2% 5 SE RIS 15 AR B i BOR BN B DARPA AN 2
22 01 JE WP 2 AR B HOAR TR A B X T SO0 T B BRI (SR 5 DARPA 4 2 X 1% - iE A RE L
AL B T Bk A B AR TS ML RE AN BE B0 Rk BARE AR 7) o NI, B RAT 55 2 AR A ik
A4 TR ——" WO TR M, S92 B R R i R SE SO IR A S DA B AT B IR/ BE 0 IR B0 R k2
FR o TR AR L P S 1) 2 5 ) R RO 1 R 3 1 BT DL KA 55 R SR AL R A AR T —
LA 3 B ) T Be o F AR ok 3 BB B/ BE D i 7 s TEie— A AR B — i s B T AT AR BB A T
b YR, A SR sk 4 G R AN i B B S ok 2 S B RC A o AT TR KR 5 B AR A0 L RE R AR SRR R A BE
U e, HUBERE A 7 37 00 300 PR A s 72 gl i e 48 A8 Ak, (26 R 22 [ sl ok FOR R . H ORAE 55 Z i LARE A8 Al
o E R R AL PR DA DA% A o T S 4 A T v 4 R R Aok 3 01 T R TR R © 2 LR BT/ AE
F7, AT B S A 1o A AHORE A 23 BOA Y B R 0

ARE 17

Hh e RS ] s 2 A UE ) 248 A O — AT S5 AR BT DU BT DL T S AR R SR A, ol LS T
GRS A B BA A R MR BRI o 4 0%, b B BOG AUT 2 1887 AR 2 20 05T 41 Hh R B 7 2 [
PR 7 A B AR, A A T 58 i HORE R SR, S B RO R T A b SR 5 o BRI A A 1 LR S R 2
SC B SRR IO 2T S, R B R PR AN S S AR R BT A S R S S —— R R 2 AR AT 55 I
il A8 L ) B SRS Fh A R 194 g ST S8 B EE KA 55 SR T Ok E o AR SCHE T
2280, 2= A LU R A R B B e B R HOHT B 245 e AR A A A

B, R B A R A T 1) e ZBUAE R JE U R E AN BE T S o o B INAR R A T AR B MRt
BEA IT 1), AR T 3545 5 09 0 A% 30 Bn 728 Sl s A A2 L s e el e 22 4 303 28 b 1) 465 4 P ] A ] 250 A £
59 RAT 28 5 BRI REA A M. Sebn b b EAEBOG b SCR 28 5F K i H b 22 W1, it 2 5 3
RO A %R A T Ak 2 32 SO R [ o AR A R g kA 1T BEL A v [ S B 4 AR ) T g ok
BRI 2 0F N, BOA U2 13 UL A6 67 04005 740 T v 11 9 28 95 kT 2 DG B 1Y

B T, SE BT R A R b Z5UAE A T T S AL A 4 R B o SR P OHCAB B AL R o T S AL R R Y, B e R
o DRI 27 IR 51 I R D R S A A B B S R A o (EU TS LR S BE A Bl R EEOR R, AN RE
FI 3l 52 B 28 55 i I R i 25 A P o R o DRI o [T R 75 R T LA 24 [ A o] 56 il o R AT 55 O BILRD
HIE— MBEE 1 U S U SR 28 2 A SR 7 32 o R 2 A Sk SR RSBl B 1A 3l AR B R | Al LR
bt 22 AR BE NS S 52 B B HAT B A (B 89 B AR TR BOA 003 64 5 R4 3, HORA R R — 2 A2
O ORI A A 1] B9 47 8 32 0K 8l BE Ok, L 58 AT i 56— 2847 3l 2 MO AN A RE B 52 AR 55 . 7525
XA R, B — A2 AT 3 (L 2 BN & & ol , d I8 J2 A I 2 RE 1 ol ) #R AR 45 3 At S T
AT B i 22 B M i, 100 EL 3l M) i A 80 0F SO0 B2 A PR o DRIk, T 3 ML) o 2 R 78 2 Aol Y — A 2
.

QSR A KA v PO B 5 B RAE 55, Wl KRR BB R IR LA o (ER S R ERAE 55 ik 2
S A AL R RE SR LA 8 R S AR R A AR AR AL o — A RS AR R R AL o 20 22 3t R X T 7
I LV T i i 75 5 Can s B R O 7 ) 2l 5y A kb S 9yt o SE ST AR IR LA O D s 2 56 0 R B LLBLAT A
EAF R E S ) 7 o W DARPA B AR [ 8BS B R BR LAY , (R TR) IR 1) 2 82 TAR N B Aok A Tl 3% ™, il
AR E 5o XA LU XOMAFR A AR BURT 5 5 Z A7 AR 30 7, B 2] DUA U5 % 2 6
CRET AR b E B AR PR AL, L N TR 4 BUE S ARG BT (EK TE AN AR B R BOR T R E
SCHIAR Y FRAT: 55 1 228 L LA K2 SHAT A 55 9 5 RO 45 8 19 i B2 B2 AR JeK
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IThe New—type System of Nationwide Mobilization and Breakthroughs:
Historical Experiences of Accomplishing Major Tasks

by Special Agencies and the Lessons
Lu Feng and He Pengyu

(School of Government, Peking University)

Summary: The China’s leadership has recently proposed "the new—type system of nationwide mobilization" (Xin Xing
Ju Guo Ti Zhi) in making technological breakthroughs. However, what the nature of the system is remains controversial,
especially because many equate "the system of nationwide mobilization" (SNM) with the previous planned system and turn
to speculate what the "new—type" means. Regardless of the adjective "new" or "old", this article is to reveal what the SNM
is characterized based on the historical experiences of both China and the United States. It is argued that the SNM is a
mission system adopted by the political leadership to accomplish strategic tasks. It represents a specific category of
governance activities that is compatible, but not determined, with the planned system or a market system.

In China, the efforts to develop strategic weapons such as atom bomb, ballistic missile, nuclear submarine and
satellite in the 1950s through the 1970s are widely taken as the typical example of applying the SNM. Nonetheless,
few people realize that the key factor for the success of those projects was the existence of a special agency called
the Central Special Commission (CSC, 1961-1976), which was authorized by the Central Committee of the Party to su-
pervise the projects and be held responsible directly for the results. The CSC was set up exactly to overcome the
shortcomings of the planned system under which the development of a complex weapon system depended on a num-
ber of different sectors. Without a centralized body for coordinating, the decision making in developing of those proj-
ects would have been fragmented and slow in progress under the planned system.

This article offers a case study on China’s development of nuclear submarine in the 1950s through early 1970s. A
nuclear submarine consists of several different major subsystems such as nuclear power system, weapon system (torpedo
or guided missile), and vessel body system. Since the tasks of developing the subsystems were divided among the ministries
of nuclear industry, shipbuilding industry, space industry, and the navy, the problems of coordination all became real as
some ministries allocated resources with their own preferences. The chaotic situation was reversed with the CSC taking over
the command as the system integrator and the supervisor. It proved itself to be the key factor for the success of the project.

The approach of employing the special agency to perform major national tasks is also applied in the United States,
although the country has the most developed institutions and ideology for a free—market economy. This article examines
three such cases as the War Production Board and the Manhattan Project in the War World Two, and DARPA up to the
present. These cases show that the political leadership of the American State would not hesitate to adopt the special
agencies that mobilize resources and capabilities nationwide to meet the challenges from perceived national crises.

The practices of both China and the US demonstrate that the SNM (though it is a Chinese concept) with special
agencies performing strategic projects is a mission system. While the major tasks with strategic significance are vital
to the national interest of a country, neither the planned nor a market system would be able to automatically or spon-
taneously identify and formulate such tasks. They must be defined and formulated at the political level, depending on
the political leadership’s vision, determination and the sense of responsibility. It is the imperatives to accomplish
such tasks that necessitate the special agencies, which in turn serve to mobilize resources and capabilities nationwide
for making breakthroughs. Although the strategic tasks today may have different characteristics and be performed in
the changed institutional contexts, the new—type of the SNM should be built on the essence of the historical lessons
with new features developed by new practices.

Keywords: the system of nationwide mobilization; strategic tasks; special agencies; major breakthroughs
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