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R FVEAERG A ERT LI, By 45
TR S —ERE RS, 20 22 60 41X,
IBM 0S/360 R 5#AE R G848 1T IAGHEHIFRAE RS
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— B TR S A 2 I, T TR Y
o7 FHAR AR R AT —— 0 RT3 5 ( App Store ) o
WM& AR %A T W& AT 9 R
BITH Z Ao ATAEAERSGE . MR R4
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@ https://www.wired.com/1996/12/esgage/.
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(3 https://www.statista.com/statistics/1101442/iot-number-of-connected-devices-worldwide/.
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ARG M HBAE RGBSR B, X 5 ah
B VAR 22 AR e S ] G i A
FRHIRZ IR, I H S R A, e
BARE AL, JFEOOESRE (A ENE ) o A
i, PR RGO R TR — 7, aR i
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(1) hAZH#H HETLE, SEHANDSAITE
L. B ae & AE, ZIETHE SRS L H
P ORESME . ZBRMEg I, R BORERIE RS E
il ZEttl, vEdk, [FIRTELEACRRRE . (IRATRE, &
AHE . SERFPESEME IR, ORI RGIR RS T
TR MR R TCAERA . RUAS R IRAE
FRTCAEATERS, 2Bk “ NAEIR BT 47 R i 445
W, CHRZ AR RGBT T S H . RN
AN R R AR A —— ARG B . RS
REMEH R M, BERETERAATERA . ARE
H BHABMRIRORE S, DAERI BT Az AR

(2) mAM L B L THEBRERG T FF
D7 EHb A E PTG | AR G 2R AR
ZHMNH, T2 xEds . iR, BRefid e
PGP RR PO | 18 F 5B LR . X AL
I e Y SRR A R SR L B ETE .
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S E(ENS 2 A =] TR S e e A e
EERGER R . BUCETFUR . RERAER G LR
SRR PR A, BB~ 2] B B = 30 R M R U
BAERSG, EIRAEQIFZ I 20 20 90 4FAAZHT, F
BIRRA . 2% 2] Unix; dEA 21205, TFGREE ST T
A Linux #24E R 50 WAZHEA T IR B R kT & o 7
B sh i RGO, BN B AR DL Android R
I H ( Android Open Source Project ) “HHEERFEAT R
ko TEMABAERG DT, BN R T 24
mEERGE, IFTERN AL AL R R I Ty Tk 3] T
I BRAEHEKF

SAKTL, R GG G MGG RS
JRAEHE b, REIAE TR . BRI TARERE
BAERGA S T AL, KR R I 2 R
SR, T ERZ M LR A RN, 5
FEE LU “EH AT H AR 5E S R A
Wy, T ERdkeist . RIS, mm ASRG . T
BB W, 7 BRI R B B R G B P
R EA R
4.2 BFUHRENRERR R BT RN TIE]

T, FRE EAE R e R b B 4
PERE. 202145 10 H 18 H, i F B A5ic e h
BIE Jey A Sh T AT 28 e RR R R IEA T I 3 34 1Kk
PR IR, BT R RE I FRAE
27 MR ZIRETT AR, IR 2 A R
RWUR . BEIRRIRATCHM . B RERTE A% SR 1 56
S ARy KA RO AR S N R
BT HAR MR PRGBS0 4%

@ http://www.gov.cn/xinwen/2021-10/19/content 5643653 .htm.
(® http://www.cac.gov.cn/2020-09/10/c_1601296274273490.htm.

RAFRGL, AR AR, R AR O
K ERC P2,

WEsh #1740 AR EE AL, Xou AHLI Al & 2
TETHEARHE T E RBy i as 8], X7 ) B AR G
BH AR BB B R ok VIR R . B
N, 2019 FFFRERCT A PR IL 35.8 14T, (HE
WA= BE (GDP) 1Y 36.2%, X GDP 34K 5k R
H67.7%5 2020 4FEHUT LB ML 39.2 T L
7690 2017 AEHUELL Tl Al AR P B A B PR R
PRI R 3 5K 5] 44.8% F139% 75 2020 4F
6 H A Al 7 B A B bRk 48.7% 5 2020
A R DL B T A Ml B Al B A 10 ) R 4 T 5
43.5%, B AL R E RO R T W & Y, HTE
BERAE ISR 18 7 7 ) B AL R Sz e R
4.3 MRIFRTZERERGHERENLEMND

AR R G DL Rl B2 T S A B A%
O, BB IR T & R RE LR A1
BOE (s BEERNILIEN 3R o BEUR, RAITHE
JEIROLIE, bt s, B SORIEZ R R G HT3E
STEREOY 2 e’ T =X N YN R o T 8

(1) Aasz Kb B RAe A 350 IRFANLIRLE
AR AR S A2 A E R G BEAR 5 . AL
PR 3 s, BRI BENT AR LABIE . i
BRI OER NPT RGBT, FiTtgd
MR gRAEAL . RETH . PR IEASC T Ak
FRo BB ERIGT, INSRIZ TEHRAE R G A A OC I B
RNA SRR A, BUFEb RIERER AR, 4T R
GERAE NA B TR I SERE s R AR E ZRIFIE R (A
G ER], SUMEZ 0 mEAs . RHIFBE T L R 4

©) http://www.caict.ac.cn/kxyj/qwib/bps/202104/P020210424737615413306.pdf.
(@D http://www.stats.gov.cn/ztjc/ztfx/ggkf40n/201809/t20180904_1620676.html.

http://paper.ce.cn/jjrb/html/2021-07/19/content 446797 .htm.
) http://theory.people.com.cn/n1/2021/0906/c40531-32218188.html.
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Ubiquitous Operating System: Toward the Blue Ocean of
Human-cyber-physical Ternary Ubiquitous Computing

MEI Hong"”* CAO Donggang'?  XIE Tao'
(1 Key Laboratory of High Confidence Software Technologies (Peking University), Ministry of Education, Beijing 100871, China;
2 Advanced Institute of Information Technology, Peking University, Hangzhou 311215, China;
3 Advanced Institute of Big Data, Beijing, Beijing 100195, China )
Abstract In response to the new patterns and scenarios of future human-cyber-physical ternary ubiquitous computing, a new kind of
operating system named Ubiquitous Operating System (UOS) is emerging and under exploration for further development. The human-cyber-
physical ternary ubiquitous computing has many new features, such as open and dynamic environment, diverse requirements, and complex
application scenarios. New ubiquitous applications pose special demands on ubiquitous sensing and connection, lightweight computing and
artificial intelligence, dynamic adaptation, feedback and control, natural human-computer-interaction, etc. To support these new requirements,
a software definition mechanism is in need to flexibly control hardware, data resources, platforms, and applications. This article briefly reviews
the history of operating system development, summarizes operating systems’ law of 20 years, and deems that the new era of ubiquitous human-
cyber-physical ternary computing has come and created a blue ocean of operating system development. The article analyzes the ubiquitous
computing paradigm and application requirements, defines and explains the concepts of ubiquitous operating system, and discusses the
technical challenges faced and opportunities for innovation. Finally, the article shares some insights and thoughts about the development of

operating systems in China.

Keywords ubiquitous computing, Ubiquitous Operating System, human-cyber-physical system, software definition
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