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Distributed Knowledge Framework of IOT Software Based on WSAN and Its Implementation Strategy
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Abstract With the development of the IOT (Internet of things) and the emergence of intelligent sensors, the traditional
software has gradually exposed the shortcomings of its own performance. In order to meet the needs of equipment
autonomy and utilize the computing resources of the edge network, the characteristics of the IOT software were ana-
lyzed and a distributed knowledge framework with its implementation method was put forward. By identifying the envi-
ronmental logic and defining its evolutionary rules, the logic was embedded in the underlying wireless nodes. Then smart
sensors monitor environmental changes and trigger related software logic for the correct software operation. Finally, the
operation performance of the method in the environment and the analysis of the relevant indicators explain the applica-
bility of proposed method.
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Fig. 2 Internal structure diagram of wireless knowledge node
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C:IF get msg_c_C THEN functionC(close)

P.IF get msg_o_P THEN functionP(open)
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S:IF get msg_d_S THEN functionS(down)
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Topology wsan_topology; % £ AU JZ X 42
devices=wsan_topology. devices; % kB #5155 B
nodeset=0; YW SES
planning(LO=>Lt={t, Ut, Uty U= Ut} s %3RBGZ AL & 9 4285
FOR EACH type t; in Lt,0<<i<{n+1 % RULE, ¥ &H 435 5
IF devices(t;) contains only one device
fnode=devices(t;) ;
nodeset=nodeset U fnode; % #7715 nodeset
updateL Type (Lt.t,); Y%MIBRIEH ¢
break;
END-IF
IF i==(n+1) %KEFLELHE . RULE;
t=random(Lt) ;
fnode=random(devices(t));
nodeset=nodeset U fnode;
updatel. Type(Lt,t);
END-IF
END-FOR
FOR EACH type t; in L,0<{i<{n % 1§ 35 860 43 5 45
IF ShortPathNode(devices(t;) , fnode) has one node
spnode= ShortPathNode(devices(t;) ,fnode) ; % RULE, ,RULE;
nodeset=nodeset U spnode;
updateL. Type(Lt,t;);
END-IF
ELSE
find spnode with least knowledge; % RULE;
nodeset=nodeset U spnode;
updateL. Type(Lt,t;);
END-ELSE
END-FOR
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rules=Construct_Rule_by_time(nodeset) ; % RULE; & 17
END-IF
IF Lc= ="“space_parallel”
rules=Construct_Rule_by_space(nodeset) ; % RULE; 317
END-IF
save rules in the distributed knowledge table;
send rules to WSAN.
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Topology wsan_topology; %k i3 +h Xt 4
WHILE true DO Y64 ¥R A 37 45 45 504k 5L
node,;, = read(node_error) ; % EHIRIRE B
IF node,,==NULL Y%A B3R T &
continue;
END-IF
ELSE

updateTopology(wsan_topologysnode,,) ;s % 5 #7 M 4%
recognize Logics={l; Ul, Ul; U+ Ul,} related with node,, ;
FOR EACH logic |; € Logics % RULE,
find the nearest node which is able to complete 1;; % T 3% 5 &
update related knowledge in distributed knowledge table; % 5
send new knowledge to the related nodes; %73 &
END-FOR
END-ELSE
END-WHILE

4 ZHREHH

4.1 EHlFS

ASCLLE R 2 EE RGN 6k R I i A S bR s h
RO R s iRl 5 iR o U A BLAG IR B A5 kAR TR 0 1%
A POREALIRG H.CO, LR AF COLL AL AR L L
M HATEE AT AP, AH,AC, AL, &M K& /NG F
a fll b X5,

K5 NUERRIRERERRRAZEE RS 5K
Fig.5 Scene of intelligent reishi cultivation system

A% A T S0 P B SRR [ A PR R R . M R BT BRI
1585 B B A7 09 AR DG TRC R, AR 4 DG A5 30 Y IR AT
FARLERAE . TEIZ 50, e 4 (8] 10 3 5 B 3 i 181 5 i e 2k 3R
Re AT S22, AP BRIk . AH 255 Kk . AC
BN . AC BEEE XU IR R 2 AP R CO, IRE I 2 R 2
AR o RER S A R . AL BAT R A E
W5, R A B IRE WAL, BRMICRYAE AC, B 58
P AR I
4.2 HEZREA

VAT 22 R B B R ) 0 BT R Z BB RE M TIRER K .5
RO AL, 168 22 W B, R IE W A KAy IR B S
9 18~35°C , & S MMAHXF M BE S 7020 ~80% . N L LR
& PH A 5~6,CO, WBEART 0. 106, 3K 52 gl 1 11 22 7 By
B P ok .

MG BT 48 77 1%, 1 S At S A B A 1 )2 109 R R 3 A ASE e
AT B A BT, 23 ) A7 At A% S 1 Ja o e AR RV ERAT 3% 10 s 1
FRAE . ARE 7 50 92 bR wg oK L (7 SRR 43 T iR A 193 SUfE B
W FAE A AE X 2 eh, HLR SR 1 RIEE 2 T4 L 30 LA e AR
Sy AR . TR AL R I SR R TE R

E(event_name)

ONC(condition) | [message]

DOLmessage{id}] | (action)

AR IE 08 F A 48 E. ON, DO 3 A~ F B, 43l
RFHM FMMEE., EFBRFMLHKON FREHEN
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By il & 25 F o condition J2 4 R iR R [message IR F 35
Wil 2 DO F BN BRAE A WAl L [messagelid } 148 k% 14 H 5
FRUR id W75 55, Caction) R/ AT BIME action. & SE 1 5
FH P 5 SR AT & BB 45 X 5 SR AR 8 B 28 P R SR RR AL
WAk 5 20 BIAR N9 5. X R4 T R BRI T .

M

T:E(temp) ON(data<<18) DO[t_up_msg{AT}]
E(temp) ON(data>>35) DO[t_down_msg{AT}]
E(temp) ON(data=26) DO[t_stop_msg{AT}]

AT:E(temp) ONLt_up_msg] DOL function(up))
E(temp) ON[t_down_msg] DO{ function(down) )
E(temp) ON[z_stop_msg] DOC function(stop))

12 (Hb, AHb B%) .

Ha:EChum) ON(data<<70) DOLha_up_msg{AHa}]
EChum) ON(data=80) DO[ha_stop_msg{AHa} ]

AHa :EChum) ON[ha_up_msg DO function(open) )
EChum) ON[ha_stop_msg]DOC function(stop))

PH & (Pb, APb B§) .

Pa:E(ph) ON(data<<5) DO[ ph_up_msg{APa}]
E(ph) ON(data>>6) DO[ ph_down_msg{APa} ]
E(ph) ON(data=5.5) DO[ ph_stop_msg{APa}]

APa:E(ph) ON[ph_up_msg]DO( function(up))

E(ph) ON[ ph_down_msg ]DOC function(down))
E(ph) ONLph_stop_msg]DOC function(stop))

CO, W) .

C:E(c02) ON(data>>0.1) DO[co2_down_msg{ACbh} ]

ACb:E(c02) ON[co2_down_msg] DOL function(down) )

MG I B 58 32 Ak S S ) R HE 45 mote AU L

R Al Ok SR R A S AT . R funcrion T8 AT 2%
BYXF A 1T, R T R IR ) O AT AR, LU E
PF B TE BT

®1OEERNR

Table 1 Sensor table
A7 R 7 AL B X ¥,
T 8 C —40~65 8 E
Ha g E % 0~100 BEAERK
Hb B E % 0~100 BEAER
La pidi Lx 0~100000 wE
Lb P Lx 0~100000 B E
Pa B L ph 0~14 RN
Pb W ph 0~14 BH W2
C CO, % 0~2 HE
F2 PATHE
Table 2 Actuator table
R o KX 3,
AT W =
AHa bio%i-d EHK
AHb wE BE LK
AL B =
APa B E AW
APb EXN:4 BHEh2
ACa CO, B
ACh CO, BE

4.3 EBIHHH

RGN TR IT kG, MG g T R = Nl /N T
18°C I}, DG 138 20 i B fil R 81 0 =4 R i THIRTH B 4
PATE AT, AT #0000 B 53R AR R, B J5 S DT e 31 3L
W BAT A BRAE functionCup) AT PHEE N TR, Y
2B AT — B ) )5 R A T IR E RN 26°C . IR
VETC R R BT, R G TH B A AT# AT, AT BI04 B
VETC R 5, AT EEAE function(stop) . E I, — %8 1R & A
WEEH . AR mote T A EATT B E FAR IR, W)
Y58 DO 49 AP g 3 A R ENE SR8 2 T I I 30 % B AR A A 1Y
BT R A TIHEM I ERR T . BRI A %07 kiE
A H AR RE PR B, T T ) HE I S BT AN S G 0 L AP TR 20k
Ut % T I

MEENARHRRS MBS A~ RKNMEFESHNT .
TR A AL fioh 0 2k YR B s T RE TR BRCEE L CO, A8 K i &
PR RE S B R ok R g B 5 B U & SR Bk
. T 2 A e — R B TS 7 A O AR B — KR B
25 o5 — R 25 I8 DA I R BE BB R 20 X (ALAT) = 2n,
[7) B, 9% )3 BB 2m X (Ha ,AHa) +2m X (Hb, AHb) = 4m.
T B R4k 4k, CO. BRECA 20 6 X5, R 7 5Kk 25 5k
B R 51—, T LLBEECh ¢ X (CLACh) =2g, R
SR A ACD 5 W55 v A5 75 28 1 Bk, BT DAAE e 8 4: 1
8 AE RN (T MN) + (MNL,AT)) X2 X, Bl (5+4) X
2Xn=18n, [A ¥, B BHCH ((Ha, BS) + (BS,AHa)) X
2m~+ ((Hb,BS) 4+ (BS,AHb)) X 2m=34m., BRI Bk HH
36k.CO, BEH N 4g. MAHBERXT.

2ntdm+4k+2g
18n+34m—+36k+4g

PRI A7 R T 4 0k U s R BRAT I S A Bk B L DR S R D
ARG 50 % . B 2 0] [%A{1% 88. 89% ., ARSCibflifHl T MATLAB
WX R E RZEE RGE AT 5L BRI AR S A
SHEEME, B 6 RHEREMN B ESRE LK 60 Kl
15 BB LI T 6 (b S 11 B 4% 38 B 18] Lo x P, o 388 £ Bk 4
of b L S8 AL 3o ek () J] o, X BR B R A 2 T
A FOEBE T A T Gk B 0 A AT R R
A5 BB 0 DL L T S A A b
T B A PR AR AR R . 1 kb SR AL 1L S 100 m #Y Ak
51 AAEJ1 o 100MIPS/w Y 4b BE IR $hAT 3 1 1 &35 4 KU fig
FEA 24, R I A SC AT 42 5 v A 40 306 00 5 355+ 3R T L 2 i ) B
D5 S RE S THFE . IRt LIS A 1 I PR

80 g2
E 18 R
w £
E =
%\k 72 12
1
il 68 /O [N N A
ooy d 6
6‘0 -
g Mmoo
10 20 30 40 50 ] 10 20 30 40 50
LTG5 LRF5
(a) (b)

B 6 MATLAB fj 145
Fig. 6 Results of MATLAB simulation

HRE W LIRS R0 BT LLE B iR AR SC



154

i BN R

2019 4F

TrETT R BRGNS SRS T A 2 B R
1 B B R Y B B S B A i BRI SE .
YU B A7 72 097 3 Ab BRBE D A5 B 1SS A L R T A 8
YRR Y it i A AR M . BRI 2 Ab L il T RO B A M AL
BRI D T B 3, T PR TIE T AR B AT Y S
A TR T A 0T A i

AR SR H 09 W TR 19 1 23 A R RAE 2 55 1% 8 P AE 2
B D RS 4 s D ERR TR . 3K KA 43 A X
SHIFUE BT oF B J2 7 % 00 A X0 I A1 o T A R PR R A 45 4% ¢
B ZEAEERES . DEXMIGRARE . L5 P FHEZL Y
O JT1 4 53 2 e s i A (LI T AL A5 ) 1 00 36 0 26 47 2 A
ACTRNE S 6 I8 T 47 55t 2 oo i 3 B o AR S 19 s i . 3D
OISR RG] . AL GERE SR B 53 A7 Xk G2 K LA L i Bk R
A3 A1 2R PUE S ) 20 A1 0 5 DR B iR 2 B 4) R
FIBA AL GEHE SR b B4 02 T Ok Bl B K0 E 0 18 4T Y 48
SRR T 499 TR 1o 20 A R ATE S B TR A T b R B
PR TR B B AR 2 B, S o P I e R A PR A T A

TEAR SCTAR A AL ) D3 A5 38 A A sy BR 7 — 46 b %52 fif 5
W (HFEBSE p 75 A A B UME AT RE T A 4%
(R I 75 2 BT 50 MU B A0, AR A 35 5 ] B9 38 A5 17 91 o itk —
ST R RE . UL, 5 LU B B A R — i B
. RABMTAELA 15 R A TE AL 38 5 4y 16 ) 6
A7 2R PRAE 28 5248 F 13 B9 £ 5 5 0 36 190 204 20 A 5O TR AR
PSRRI AN ST DS
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