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Abstract: In industrial wireless sensor networks, it has higher requirements in real-time and reliability. based on the
generalized UMM fair principles, using the ideas of piecewise linear function to simplify the calculation, we presents
a resource allocation algorithm based on piecewise linear function. The method is based on the structure of
centralized control, and can ensure timely transfer of the high time critical traffic, but not affect the traffic with high

real-time and low bandwidth requirements. Finally, through the wireless data acquisition network deployed in
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Tianjin Chemical Corporation, we test the performance of algorithm.

Key words: industrial control network; data acquisition; real-time; bandwidth allocation; SDN

1 5§

EGEIHET QoS(Quality of Service) 54 Xl
Gy AENE FEZ PR Tl ok M40 h fE e 2 B
FALM ) Qg 1 TR A AR 982 BRI Tl T8
LML AN RDI 55 1 A3, Horp BET SRR R %%
J1(best efforv B il 55, AF1 fl AF2 A~H
A QoS ILFE 5 ) I DR FEY 5. B 1 ] LA
B Y8 30 R 2 25 i i BRI BP E QoS 44

YRS EHA: 2017—08—20; f&E HHI: 2017—09—08
EETH: EKARPHAIEE61533015)

k2538 HA AR i A . P, A e il 2 T
QoS MYT7 1% JaIE AL 5832 IR 114 W 45 Hh PR Bl 55 119
SEIF PR 53 Ah s [l — Flolk 5 B A A [R] 5 B 9
ARG R T QoS I T EAEAL BIZ SR & S
Pl 55 Itk = A R

ARICEET ) S e K dwe/ NSUT CUMMD 23
U] 3 gt 2 P 3 B R R X R A T R A T
HH T e 0 B o ) — s S B IR E T k.



S Tl T A% IR A SR 254 T 4 i A vk 23

5 4 1
100 F BE1 —&—
AFl —@—
80 AF2 @
§ 60
B
@
W40
20 + :
J'\‘
0 @

: i :
I 15/ s

1 TCPEEXE

2 @R SEEET

TE L 25 1 Jedlie 19 AR B 37 19 R B
B 015 T A% i 2 Kl vh O BEA T AL BN 3 4.
TR A A 28 S 1 2% 759 T B AT A% i L
DU ) 18 " R RS e 2 SRR 2 0 45 oK s AR Ak
I, TCT2 K Il A2 A AR 7 SR A Tl RO
H SR Z RS . 0 1 A AE AN 5 e IR BE = S
b 55 g A e i s DB E Al 55

SCHRL6 55— U3t 1 ROH ARG, IR AR 19 2%
AR AFAE I 55 B AR BLA: » $E 190 25 op BT A5 B4 M 55 0 B
U, I 45 i HAS A RSSO BB S5O BRI B TR
FH SRR 53 BCAF 7T B S Al. (F LA ol Bk JE 1 4
e X 43 AL 55 o B AS [ 00 an [ ol 55 B
AN [R) S A DU G A L BRI I, AR SCFE G il T
ERVER X S BRE X 3 R RO pR R

SDN (Software Defined Network) U858 3if 42
Hh 2 P42 ] i R A% S5 0 52 3% R DR 1 o 7 B PR e
1o RN 55 1Y S IR A% By o SN 2 06 v S IR P AR AT
Vi it 2R DI 5538 JCSE . PRI, A SCRE T SDN ) 4%
Ry AT AL A,

30 32 R A [7) b 55 A ) Aol 55 159 23 B %) e FRAT]
B < T8 TR 55 1 A [R) B8 T B BT iz 3 B
S5 B AR AN 38 HAT HAS MR AL 940 o 37 T
JEE AR5 3K 308 1 AT 114 A8 el 50 ) R 5 2 A
BL AR T 75 SR AIAS [R]. [R) B, X6 B 1 A ] 119
()20 55 » HCAUH eR B R B R sCA L L (B L 2 2
BT R TR0 R B i S8 1 o, AT TR
A RO BAT A [R] SC B 19 [) 8l 55 R A7 4
. A T AT B AN [R] S B 9 Ml 55 2H K
B REL

EX 1 BRJH R [F 0l 55 7EA 7] G B 1
O o 1 e A [ 2 800 T B0 R 5 B 22

S SRR (R A0T] R BOIUAS B T BRIl 25 1 2655
FH BRI DT BT LA 3 B T S0P 26 mR R iy S e 2
HOR o Tl 25 R AR ) G S A T4 A5 -

SHEPEARIRI Y 551 FE R RALA I 7 LATE A 7
RO X i K 8t SR DRI 55 AN ] SRR X
IPHIZH Y AR SO Rl 55 FEA [RGB 417
i i RN R BENE X AR . Herp ol 55 B RO 58
TR A Ml 55 IEBRAIH GIUH B BGIEA T4 —19IH —
AHE) A 3 B R T8I/ IMEL B/ T8 2R
o BERI S5 AR T O BT SMIC  f5/ NHE TG, 457
SEBRATIC A M 55 (945 58 /N T2l 55 1 o /INA 9585
R B4 SUHZ AL 513 BRI .

AN [F 6 S P B[R]l 55 1 5 58 SR R
7+ PRt 38 28T B R A5 58 53 LB+ ) s
buins 3 BIFRML 5 ¢ FESSEPEGN Ny j I B Fe
NI SETTIR. L Buins ~ B 730G 5 JEBY ¢ SEBR
P B/ RS T R« AT A S8 A P 45 55 7 952
P B 5/ N KA 5 o SR 0 31

Bui = 23" buinis (D
B = 237" uasi (2)

AR S SCRRL6 ) A AN TR I B SCT ll 55 19
SO BREIC 1 X Tl A R o 5 55 S 45
55 59 2350 B BORN e He ik sUHEAT BET ., o
wy (0 € {1,2,3 1) FRGS i Flb 55 ALy 5 i
M55 FIBET R 0,5 JE5 § D55 AR B Oy 5
B3 (93 5.

3 ETHR&MERHE UMM AESEEX

O3 BE N RO G Ao 14 4 SO R AR £ ) —
LB SR AT 2 A X 5T R R A UL ) — Ao 3 {81
5. A SR T R R PR . LT RERE AT A /Y
PR T v = f (o) S Y AN I R K5 AT R 2y
B pR SO AR KR (EL A R/ NZEAT |l /NB R HES T A2 i

BT REIY = vy (o) o (20 ) s
AH st € Nos<<t,Vie Nys<<i<<t Hx, <<z
yi = (@) sy << yen s T3 BRE ik s R 228 5K
EH%/%%I: Vxe [I;vaH]»iE N35<i<t’ﬁy:
yi+ﬁ(l‘—1;).

&ﬂk%/ﬁﬂg%%j‘]F: {f‘lezv"'?f‘:w'}?m?ﬁ
PRV 55- Uit SR AT 58 23 B R BRAN b R 235004 B
N T DS QAR
w; (1) N 5E SCAE [ Buins » Bowass | 1 Y B30 335 1 12 25 2



24 P 2R SR

2018 4F

B 1S w (o B w ! () 5 BREIUE SO
[t (Buini ) stt; (B ) ]. Uy = min(u; (Buin) : f; € F)
Up = max(u; (B ) : fi € ).

B8 24 T 4V K AT R4 56 Ro s 3E47 R
< Rp. X V fi € Fs#7 Buus > Rp A f# Boow =

:UM_’_I% ° (UP*UM)s,\DF‘/Q—O 1,-,K

JEXTREI AT 1 S ok B0 K 41 4%
#%”ﬂlﬁﬁﬁ%ﬁ\yﬂ [UM 9UP:| K 153\

EX u; (x) @J [“i (Brini ) s tti (B ) :| X IETJ '4:‘ %Uzﬁ
ENR G R w, (O WL SR ESR Poid PP R
P, pREESLENES
P =P U { (Buiw st (Buin) ) s (B »t6i (B ) ) .+

B PR A B AR BRI i R/ INE R HE 37
P P AR KD w, (o) %5 43 BERK
FHRREL 1045 PLu, ().

EX 2 SBEMHURRREL 45 P hin%
AT ARy = o RTFR S A PRI E S Q7 A
Q= {(ijfj)‘ (Ijayj)e P; s'{%‘%% Q" EP%'
A S5 AR /BN HES I B QT QT %%
NH R R AT VE 5w (o) XA J B bR B0 250

J R 1B PLu; ! (y).

EX 3 rBELEY REEE 2 QY HUu,
PLu; (Bin)) WHIRUHSE 2R & = Buw BISC SRR
$45.Q " N (PLy (Buw) »Up JNHIRIAHS AL S 2 =
B P 5 519 2 bR 5 A fF 7 PLu(x) €
[UwsPLu; (Bin)) »PLu () = PLu (Byw). fF 7E
PLu (x) € (PLu(Buw) Up W, % PLu(x) =
PLu (B ) s Q" =Q" UQM U Q". Q" Ty i1
AR AR B phy /NP B 4 QY TR b o £
PRER PLu " () AIR/RTEIX (0] [ Uy, Up ] 4B E
LMY R %L Pleu ' (y). o, bR %L PLu (),
PLu;" Cy) SR ™he 14 128 22 B 26 3 PR Pleu: ' () 8
/EX?’T:I:IETJ[U\/[ 9UP] E’J%lﬂxﬂ fﬁ?i?éﬁ

M4 L 3 W15 BRI %L PLeu:' (y) FEALFREE R
QF LM% SBAEES

Y; = {PLu, (Bun) »PLU; (Br) }

Rp. y

U UM+I%' (UP_UM)‘k:O’l,“‘,K

EX A AYE RGBT R B QP
= ((1sxi1) s (y2sxiz) s s (Vv sxiv] D) WA
PN L v N (W A S i< 1| N = | 5 A B T
Pleu;! (y)>> B By 2 Pleu;' (y) = Boaws 4

/7"\ PIJeuiil (y) - Bmini- iFIJJEHl%l

N
%&ZPLGU? (y)%%i?[ﬂﬁ((yufl), (yz vxz),“'»

i=1

N
(y‘y‘ s LY | ))’#ﬁ X — Zfi,_;vﬂj - 1’27"'9
i=1

LY | U R (v sxn ) s (s s oes (v ) sy )
FFRE y = o BXFRI & (2 sy) s (@2 y2)
e (yyy sy v ) FIARER I R B by ) 4% 1) 53 Bt
MR PRAEL PLu(a).

PLu(a) kA0 HRR R .

PI,EUTl (y ) < Bmini HTJ‘ ’

M s xr=x

Vi (r— X))

PLu(I)Jy, +y*

x € (x4
IS R 47
X 7= it s 1 = 1,2,
FEF L E A E CHTE A SO Y —Fh B T 48
P43 B pRER EE A9 2 P-4 98 0 BE 7 i PM-UMML, 4
ORI T RN 1 R,
Bk 1. PM-UMM &
0. % R &8 B FUAIAS P B9 43 B 2R R SIUF R M R
1.V fi € FOfEX A LUy Up IR BEY R B8 PLu, ™ ()5
2. SR 454y BESUR BRI PLu ()
3. SR ML 55 A R4 R0 25 3800 BRBUE PLUCRD

N
4, if Z ZBmm,_J =R

=1 ;=1

5.{Vf GF»I < Buinij b3 /)

6. else if 2 ZB“, i <R

O (S RE S L A IR

&

=1
7.4V f; EF,I < Buwij 3 // W FELH
8. else
{
9. 1f22 “m]>R

10 ek & 9545 2 300l 45 P I IE S bl 25 6 %*Jk%#ﬂﬁﬁ
AESCHEVE I 25 45 = 2l 25 Hh 1 85 S B 55 E%ﬂﬁz

2 B < R;

11. end if

12. forVfieF

13. if PLu(R)> > PLu;,; (B, 0
14. x;; < Buuxisj s

15. else if PLu(R> < PLu; (Bpini,; )
16. x;,; < Buini.j 3

17. else x;,; < PLu; ' (PLu(R)> >
18. end if

19.  end for

}

20. end if

PRIV A BB < A0 R 2 i 45 mT B kA
v HREW R 55 ) R AR 98 T SR I ﬁ%lk%ﬁj‘@ﬂ
A GE R R BIR 5 A1 8 24 i ) 28417 9 RE T A2 5l 55



%4

FR LA T T A5 RV A S Ml 554 5 4 i i 25

(R R TE T RIS D20l 55 0 BE G SE R R R 5
AR 2 n] B A S A T 25l 55 B B OR AT 98 7 K
AR/ NI FE T 5K 2Z 6] B ISR 250l 55 149 70 B ey
B PLu (o) AR5 U545 2145001 55 16 BAT R 45
A 58 BT P AT AR B A8 RSSO FHR SS9 R A
FAHERT 2450 55 I %45 B 1T 98 » e 20 m] LUK A%
A Y R 2517 58 25 0F T 250l 55 0] LAy BE 2 s 9 K
ZIN. QIR O 2% 415 X8 AT M 55 1) B R 9 SR AR
TG A I DU 5 E ) RO SRR PR 55 L
P45 S BIR REAE T L AR i de /Nl SE oK SRR
MR 53 B2 1 28 GEAH] e AT BB 4

4 SRWWIESERSH

FAT3 3 58 e F WIA-PA Tolk T F AN
TCER O B H 36 TG A 2H UM e T 0k SR s 45
1 oLk Mesh [0 28 5 B A F1 B 47 RE AN 2 1A K
e e tt.

T AR S SO R B T B 23 A AL
BRIy 5 A TOLR SR Sk 9 2% - FL 3 301 g SRS R T 4R
JRyS R 3 ] G 4R R SR R 7K 55 R R B T 2K SR
P it JC 2k SR A M) L & R TJC LR JRy IR, A 8] 2
JIe 7. 5 Jy 3 ) SR S 31 14 B3 it 1 TG 2k Mesh R 4%
& s oL

2 TEEME

TN TR A W 28 A LIS A TR U A
FENGFOL T B VERE » K5 20 31 £ R HIAIAS R T PM-
UMM LT 1 28 Ml 55 14 Z5 A ARSI 1 e ) 1
REVEAT X EE . AR 4 R AN 3 Fss.

P 3 Ca) oy W 45l 55 11 25 4 R A H BT I
A O » T 3 () S 1 265t B 2 I S il 55
AOPRIENE L. 7E5F 10s I RO 25 H B 28, AR SCHISE
PRl 55 PR BE R SRR (9 E SO R 45 Hh RERS ff
UER SR L 55 0505 R 265 TP I AT SR >R
D5 B R L.

0.45
0.40 F -& without PM-UMM
: -o- with PM-UMM

o 035

o030}
¥ 0.25 |
0.20 |
Wots |
0.10
0.05 |
0.00

0 5 10 15 20
I 18]/ s

() 2855 1) 5 A 7 1 B e Fr) A8 A 20

| & without PM-UMM
50 [ -e with PM-UMM

5 I 10ﬁ ‘jl/ 15 I 20

I [A]/s

(b o0 2% 1 B ZE IS S 55 B £ e 0

3 MEMIXER
PNV ST R HE S G

I 2R PM-UMM B3k 78 RE A4 1 2% 1)l 55 2%
ARG LARFFAE 500 22 P o T S If P Rt e 24 U B 1%
PRIFTE 96 20 LA _E o AT A KPR FRe 1 R 28 P RE.

5 HERIE

XML GE L TR 23 o 9 7 TGk SRAIE Y

B 57 BRI 2% v JE 125 DR IE I 45 PR e A SO 43 BE AR

PERER T — R T BEE A s BN S8 S0 U

5. e e rp s i R 2R R OR B G BV 55 Y

T AL o AN 5%t v S BP9 75 SR 19l 55 1

RO o e » F D5 TR AR R B AE A AL JCARK
PR FE R 28 X FE TEREREA T T S0

S 3K

(1] T k HUBE L ) TO 2 A% AR I 26 B8 3l sink 15 2 8%
PRI J5 3 LT ) Bl 727 53 5L, 2016, 33 (5).
47-51.

[2] Gaj Piotr, Jurgen Jasperneite, Max Felser. Computer
communication within industrial distributed environ-
ment; A survey[ ]J]. IEEE Transactions on Industrial
Informatics, 2013, 9(1). 182-189.

[3] BMEA, Xhll, THH. & ARG CHER
Grrh iRl oy A B SR mE [T ). B R, 2014, 25(2):
284-297.

(F#% 31 1D



%4

257, A FPIET RRAM SR 14018 T HE G i 2 31

[6] Waser R, Dittmann R, Staikov G, et al. Redox-based
resistive switching memories-nanoionic mechanisms,
prospects, and challenges [ J]. Advanced Materials,
2009, 21(25/26) :2632-2663.

[7] Guo X, Schindler C, Menzel S, et al. Understanding
the switching-off mechanism in Ag-+ migration based
resistively switching model systems [J]. Applied Phys-
ics Letters.2007,91(13):042107.

[8] LinS, Zhao L, Zhang J, et al. Electrochemical simu-
lation of filament growth and dissolution in conductive-
bridging RAM (CBRAM) with cylindrical coordinates
[ C]//Proceedings of the Electron Devices Meeting
(IEDM), 2012 IEEE International. San Francisco,
CA,USA,IEEE, 2012, 26(3):1-4.

[9] Sato Y, Kinoshita K, Aoki M, et al. Consideration of
switching mechanism of binary metal oxide resistive
junctions using a thermal reaction model [ J]. Applied
Physics Letters, 2007,90(3) :033503.

[10] Bersuker G, Gilmer D C, Veksler D, et al. Metal ox-
ide RRAM switching mechanism based on conductive
filament microscopic properties [ C]//Electron Devices
Meeting(IEDM) , 2010 IEEE International. San Fran-
cisco, California, USA,IEEE, 2010,19(6):1-4.

[11] Guan W, Liu M, Long S, et al. On the resistive
switching mechanisms of Cu/ZrO2: Cu/Pt [J]. Ap-
plied Physics Letters,2008,93(22) :223506.

[12] Russo U, lelmini D, Cagli C, et al. Self-accelerated
thermal dissolution model for reset programming in u-
nipolar resistive-switching memory (RRAM) Devices
[J7. Electron Devices, IEEE Transactions on, 2009, 56
(2): 193-200.

[13] Huang J J, Hou T H, Hsu C W, et al. Flexible one
diode-one resistor crossbar resistive-switching memory
[J]. Japanese Journal of Applied Physics, 2012, 51
(4S) . 04DD9.

[14] Li H, Chen H'Y, Chen Z, et al. Write disturb analy-
ses on half-selected cells of cross-point RRAM array
[C]//Reliability Physics Symposium, 2014 IEEE In-
ternational. Piscataway, NJ:. IEEE, 2014,

[15] Li Y, Chen W, Lu W, et al. Impact of coupling ca-
pacitance on read operation of RRAM devices in 1DIR
crossbar architectures [ C]//Circuits and Systems
(MWSCAS), 2014 IEEE 57th International Midwest

NJ: IEEE, 2014.

Symposium on.  Piscataway,

989-992.

EEE AN :

F = . (19910) L BT 1 O T A T
A

i SEOEIES) B, 977, WF 5 . B EE T A R R
CINFETEAE 5% T, E-mail: zhangfeng_ime@ime. ac. cn.

(B35 25 70

[4] Kohli, Nidhi, Jeffrey R. Harring. Modeling growth in
latent variables using a piecewise function[ ]J]. Multi-
variate behavioral research, 2013, 48(3): 370-397.

[5] Georgia Giannopoulou, Nikolay Stoimenov, Pengcheng
Huang, et al. Mixed-criticality scheduling on cluster-
based manycores with shared communication and stor-
age resources| ] ]. Real-Time Systems, 2016, 52(4) .
399-449.

[6] Shenker Scott. Fundamental design issues for the fu-
ture Internet[ ]J]. IEEE Journal on selected areas in
communications, 1995, 13(7). 1176-1188.

[7] Feamster, Nick, Jennifer Rexford, Ellen Zegura. The
road to SDN: an intellectual history of programmable
networks[ ] ]. ACM SIGCOMM Computer Communi-
cation Review, 2014, 44(2). 87-98.

[8] Hwang, Renhung, Huiping Tseng. Load balancing
and routing mechanism based on software defined net-
work in data centers [ C]//2016 IEEE International
Computer Symposium (ICS). Coogee Beach, Sydney,
Australia, 2016 165-170.

EEEAN:

E OE JL 1965w LRI, BFSE 5 1 S Tl 5 il 1
HEHRG.

ERE 1984 ByERWFSE b1, BF5ET5 10 Tk kA%
TR P 25

F&FE(BIEE) 5.1986-), WEBIFAE. HF5E 10N
Tl JoZkAa il M 25 2 G2 mesh 45

E-mail; wangjintao@sia. cn



