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Figure 4 Software defined architecture
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Figure 8 Packet driven processing mechanism
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Table 1 Comparison of performance/efficiency of three typical application scenarios

Typical application Evaluating indicator Performance Efficiency
Web service Number of successful transaction requests per second Transaction/s (tps) tps/w

Password cracking Number of verifying password per second Password/s (pps) pps/w

Image recognition Number of detecting video frames per second Frames/s (fps) fps/w

Improved times Improved times
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25 250
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Figure 10 (Color online) Comparison of perfor- Figure 11 (Color online) Comparison of perfor-
mance/efficiency of Web server mance/efficiency of password cracking

Improved times

<+ Performance + Efficiency
300

250

200
150
100

50

Trafficl Traffic2 Traffic3 Traffic4 Traffic5

12 (MEIRFE) ERIRA MR REXTEL

Figure 12 (Color online) Comparison of performance/efficiency of image recognition

TEANFEE AN BIER T, X 3 Fpd B S 3750 A 8 UK R 5K FPGA ~F & FE % & fe
FNRREHEAT S LA, MRS R 10~12 Fiow.

MR EE R R, At 8 AR RE5H) FPGA “F- 6 1 Web R 2528 FH X FH AR 25 %5 10 PE BE 38 T+ 135 BUAE
29.4 #| 35.6 28], RAEIRTHEEAE 13.7 B 20.3 2 |6); AABMRIEREIRTHEBAE 273.2 B 344.5 Z ],
BRI EE 267.5 B 315.4 2 [0); BEHGIRMPEREIR T EE 219.3 B 230.10 2 (8], REETE T+ 155K
1E 178.2 F] 250.9 Z |f].

T8 8 R REERI I FPGA P& TSR 3 Fhl YN F R AES — i F & @il ke X
SEH, UF B TAZAE R AR R SR R R IE T, [FINE 3 A AL N B 47 5 PR R A R R R B SGIER] T

325



ERE R AT

R R G 2 G R AL

A 2 SR ZR 25 R AE R BN L R T S B T AR R EE M BAE E X, 2 R GRS M RS AT (19)
BLnit, 1R AR RETDRE . SR DEVERE . AR DE RLRE, XA A R GSMIAE RS PR AR RE T THT S B
T RIS

FESEBUZ T, Bt 5E SR RGeS BIREAF R AR5 3L AP AT A 2l 55 G L fe DLk
by BRI R BAR R RBEOR. 495 T U AT AR FE BRI R S H B R, AR g X
O AR BO AT RE, AT IE 18 € SR RS R Ja — IR, 1S R Gu ik AR 45 M R 14 N
i R REAT B AR, IB B RIETE S RE R LA e SN AR E SCEE sl #
i O SRt RGN AR L S RAEIEAT 0T, LA ARy B AR, BLZ K55 RE SCHF R, B4l
BT s A PRI RE R A A SR O DD RE R SRR SRORL, FHO0AL BT LS 41, TT AR BT 2 SRR 32
FES N AEE, SEELAR SR 52 SCAL B AR AR 8 SCHES . MEE FPGA, BAFE SCE i T
FESDRLZR T, AR RS R T SEIL AT i RE, KK TARER BN, Rl 7 R Grueit, itk 7 R getkRg, H
HRIGEA FPGA &, PGS i M U A ; ML CPU, B Hf e SO0 R R 2 TR E R
AR, K T CPU BRAEMIEE 6 DIREREIERE, SCBL T2 RER KIEIRTY, (HRTE A CPU.
B RE SO B AT $ R A = M R ) Stk S0RE P S 4%, Bt 0L ) el B B 5 SR (0 R,
WAL BRI TR, AN [ TR Y () At SRR 22 e O, A SR e MRIBRAE Al 55243 %2
FEACMY 55 SCHF (R AT AT F 87, 388 Ao AP 1 T ) 038 P R AR S P, 4 H T R R S ol 5 P A s A
T RANSTHEINS, WinT SR I L U 8 SCRGEIEE, M R R BE AT R PTG i et o M, 24k
M IZHTY J 2 A AU, S 2 SUdiiE A

DRI, R A SO 2R G54 BT R PR AT = A R I e I BRI 35, AR IR R A5 M IR R 7 1w,
RAREIRAT B RGOR R BE R IV R SCAE B P AN 5 SO Py YT T2 N A S SO
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New generation software-defined architecture
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* Corresponding author. E-mail: lp@ndsc.com.cn

Abstract Architecture plays an important role in information systems. It not only determines the function and
performance of a system, but the system efficiency and security as well. Therefore, the architecture directly de-
termines the advanced nature of an information system. On the basis of introducing the concept of architecture,
this paper summarizes the development of architecture, and points out that the rigidity of architecture is the
essential reason behind why current information systems cannot tradeoff between flexibility and high efficiency. A
new generation of software-defined architecture, which is characterized by software-defined interconnections and
software-defined nodes, is proposed. Three typical systems, Web service, password recovery and image recognition,
are realized based on a software-defined architecture. Compared with the traditional general systems, the compar-
ison tests show that the performance of the software-defined architecture system increased by 29.4 to 344.5 times,
and the efficiency increased by 13.7 to 315.4 times, which demonstrates the high flexibility and high efficiency of
software-defined architecture.

Keywords information system, software defined interconnection, software defined node, software defined archi-
tecture

327



ERE R AT T

328

Ping LV was born in 1977. She re-
ceived her Master’s degree at the Na-
tional Digital Switching System Engi-
neering & Technological Research Cen-
ter (NDSC) in 2007. Currently, she is
pursuing her Ph.D. degree at NDSC.
Her research interests include new ar-
chitectures and new generations of in-
formation communication technology.

Jiangxing WU was born in 1953. He is
an academician of the Chinese Academy
of Engineering and a Ph.D. supervisor
at the National Digital Switching Sys-
tem Engineering & Technological Re-
search Center (NDSC). His current re-
search interests are information & com-
munication technology and cyberspace
security.

Qinrang LIU was born in 1975. He
received his Ph.D. degree at the Na-
tional Digital Switching System Engi-
neering & Technological Research Cen-
ter (NDSC) in 2004, Currently, he is
a professor and Ph.D. supervisor at
NDSC. His research interests include
new architectures and cyberspace secu-
rity.

Hongchang CHEN was born in 1964.
He is a professor and Ph.D. super-
visor at the National Digital Switch-
ing System Engineering & Technologi-
cal Research Center (NDSC). His cur-
rent research interests are big data anal-
ysis and new generations of information
communication technology.



