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Risk Analysis Algorithm and Its Application of Poisonous and Harmful Substance in Food Testing Big Data Based on Cloud Computing
WANG Ya-jie, YANG Bing,DAI Jiao, TAO Guang-can” et al (Guizhou Academy of Testing and Analysis,Guiyang, Guizhou 550002 )

Abstract Based on cloud calculation,combined with the completeness and minimum principle in food safety inspection and testing, multiple di-
mensional factors that affected the food safety were reduced into five factors: average content ( AVE), limit standard ( STA), overload rate
(OUT) ,out of limit degree (OUD) ,and the maximum value (MAX) ,and the poisonous and harmful substance risk analysis algorithm in food
safety inspection and testing big data was established. The paper made use of cloud computing platform to achieve the data storage of massive ex-
tensive geographical distribution,dynamic, high complexity data,and applies MapReduce computational framework of cloud computing for intelli-
gent parallel data processing and computing. Finally ,we got the required risk analysis results. Through the risk analysis of collected 1 000 000 tes-
ting data results from the laboratory management information system based on web side, it was found that the food safety index was greater less

than 1,which indicated that the food safety state was in good condition in consumer population.
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Fig.1 The logic of cloud computing
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2.3.2 HBAEAZIFIEZ - W RE . BTN %E
RTINS LI e 4 vk B M R F 3 FERET R

ARz RGP O TR T RN EN A A FEY
oty SallIPN 4 & O N o R 7 i e AL N T 7 1]



45 %21

IHFEF ATEHAORIA A TN AR KB 0 R 54 H ik A3 5 219

DI B W e g P 2280, TR I o G B A ) 45 S5 XU 43
BRI th R, ARSI JZ Uk 2 18 il 22 A ) SR
Ao DR 40T L 2 R AR XUR 207 5 1 22 AR 2
SR (6 T B KUK 2 BT 5 A 22 SRS AR A 1y B T |
JRUBGE: 431 52 £ i 22 A bR 25725 i 9 T 56 SR A0 A JXUR: 2317
I 5 2 AR AL AR MR A TR A 9 Sk
LI REE £ 0 22 AR A AL Fh R AR L B S5 F Ak B OB
W L B AR AR 43 W 5 K A B 5 5 o/ VP U
ST LSS Q DX, 5945 X DI, (1845 M ek k3 £/ N PR
WA ALHTEE FHOR BT LT 5 H B 45 M B R R 015 A,
e £ AR AT S A A
2.3.2.1 LU {E (Threshhold approach ) i i (4 A JFUHE,
A REA E Y TSR A I SR 45 M T, LK
i AR 5 06 S A 2 BAT He B R L (]
i, NSRS Sh AR L i 22 R, O B
S R RIE, % Tk, W% A ADI PTWI! 5 RDI™
SRR AT o
2.3.2.2  FrAhA A E TR 50 R I B 4 1 XU 4y
Wro DR 2T 85 R B4 v By B S b , 49 40 7S S S
TE B SE v (0 e P T A T e (3 R A R 4 SRR
SIS KB A3 HIT 1 55 S S22 IR LB B . 0 S R B 4
£ XU 3T T 8 B e, T2 AR T P AT 5 e 4%
S B R 0 SR L, B A E S bR, T
Web S 149200 22 A 45 2 45 30 (LIMS ), 7R FH 065 9 R 42 B
X B S 2 AR AR B0 AG T KB, IR S A R 5
W TR0 P LI PO SR 1) SR A B R TR S 28
T HE— 2L AT XU 2T

(1) M e A 2 e N e . 455 B i R
IS K Al 52 45 5 e IMEE TR, 1 S S £ B 22 42 114
ZUENZ AL ED R THIEH, X 5 A4
P 2 B XU 5 A5

OF & (AVE) . 3 & i AVE,, IR RA S A
EW AR E 5 P, R B AN A A
F Yy BRI H 45 SRR T . AR

3¢,

AVE,, = ;l (1)
s AVE,,, AT E bR S 1 P38, th 3 — A # A E Y
AR IR I FEFRE AR B, €, FR 5 | RES, ThiZinl
HIRAE R, n A SN

QBRIEFRIE(STA) o FFAFAE— AN S5 S 7, 152 18 [
WREk FE bR , AR v P2 M %A B B0 BR A (STAL, ) o
TR R 2 U, A R W T BRI A E
£ XU 338 82 AT TR G T A, DRI G PR o ( ST, ) 7E
B 22 ARG I 6 XU 23 M P R I 1% PR AR X
TARMETHLE N B B R SRR AR O, T LA
R0 b B

QMR (OUT) , HFR A S AE A R, %46 I
Tt [ 45 RO Ao B B (STA,., ) BRRE A5 5 A

LERBARAR R L], TR A

OUT,, = % x 100% (2)

i, OUT,,, A HBKIR A, M Ay H B s v ) 58l 85, V Sy
R B EE P RN

@HFRFREE(OUD) . MR (OUD,,, ) IRERAEEEA 1
2SR A A e PR A A BB AR AE (STA, .., ) B i 25
i

Vo2 (G -STA,)
e (3)

A, 0UD,,, [RFMIRFR L, €, e % AR bR 4 1 (L LB R A
He—HABIG(EL, STA,,,,, 8 1% b i FRE s ofiE, M AR 1
PR AR ) R 5

ORBKME(MAX) o HHRAERA B A D A W46 bR
TR AE AR R AE (MAX,,,,)

(2) B A FhFRAR . BT T T BARREAS El h LARAG
I H B S ASPEEEAR, TR TR T LRI XU
SETIREL, AR A R AR B A T RE A 2
FEURBEY R Z R A B4 F Y, RS — 2R i AG
BAI UL A0 , 5 AR R bR Al L A e AR, &
A ARSI RE bR KBS ST EEAT LT 2 A D5

OEG AR (o) o SR BARSEA B, L0 A
st , AR A AR 1) A2 A ) i 2 2R, mT R A
L5 IR 1 PR S PP bR LEXT , ST 12 R TR 2 7
[ Gt , BURAS A4 . ARIRIFIZE A0 B i A AR PET A s
WERDTEATR, AT g i, A AR o] — A 35
FI A SEAA At SR Y HC R A AL ] 1 by ik A B i A
Akt MEASER P T ELR S B IR 2 DRI H S, 7
PEATIEA . TRy 3, BT RE AR T AR A AR 5 A5 Y
PRHE, AT AT BV S BRI B A B AR R
(000 RN

oo = % % 100% (4)

A, 0 AR A EHE AR, L FORTE A s 28 2 [ S b e
AR L A, B A% AR A, IV 287 BIH 4 Th R RE R
(1 = 0rp00) MEAIZ B R BN B AR R

QIR EAE(h) o BRI LA (h) R B AR
R MBI AL TR, R — NI MR, TR
A V2 A A 2 Y 2 1 T 2 & i o, P LA
=S UR IR IZR AN LA TEIE , 155 X
HIEEY BN & T ICR A A B, ) I 7 B RE 1%
fEHEYIBRI f5H RB IR G A E (b)) TS
X

h‘ =

ood = yvi, Ssta,,

oub,,, =

AVE,,. —STA,.. F 5
g ) ()
Rt b RSB R R ANE  F,,, (RFEH B H Y
SRR H B R T F,, <1, AVE,,

R IR PRECE B9-F B, STA,,,,, iz A6 4s 9 FR B A i 5 22 52X



220 BAR AL F

2017 &£

(5) FRAEIZ R i I A 1 5 W 4 A b, Pk P 2 35
AVE,,, i FREARIE STA,,,, FISSHAL 4 P A i IR A 5 W 245

- AVE,., =STA,.. . .
s Jotd MALAE B, R —— o, R e 5% H

STA,_
MG E R P, M3, 55 B AR EZ B A E &
(Pgoa) o

(3) B Z eI RE AR SRR, Bm%E
SR WA AR ZS B R KU 43 A BB R T R VA 7
S T8 E(IFS) , TFS 327815 1 16 35 W Ik vy 2%
BRI EAAEEE U R SEE WL, B IFS et & 5% 4
ARSI TR

3 IFS,

IFS == (6)
A IFS, R B i TR EE YT C XIE % 5 il R A i)
PRI AR n AR B

HFEMSPEMEEY N EEER ST A AR 4
YA 5, 18 FH BB 75 ( Threshhold approach ) b7 F B4 4 AR J&
ORI B A A SRR T PR B, AP
B R TR LA AR 5 K B3 A5 X e 5 ) o A 5
RRARESHZ 2B A S LR T R= A, 85 XK
SR YR 2 A R R 1001 B (] B [ 5 R FH B 2
AN bR, — R ADI PTWI™ s RDI™ 4o, 15
X —FP IS BB 2 T, B AT DU & i b
FhEEY) C W2 FEFE A B RL &8 HIFS, 4541k
B REA N

(7)

o, S AL 2 A AR, AT AR R R B4 18 2 9 Al SR
ADI™ PTWIY (5 RDI' 4 e kAT U ; bw Ry 7 2 (AT
(kg) , BB 60/ AL IEN F, dnif & e N &R A ADI,
PTDI % F A A RO f 1 Q020 22 4 5 AR SR J PTWIT 4
JHHRA S5 BT EDI, b2 C WS hs H 3 &4k
SE{E,EDI, AR (8)

EDI, = (R, xF,) (8)
LR, B L PRI C RER B KOE, B2y i C
FRRGINZE SR B0 g/ ke SRS @ BT H I S, o
i g/ (N - d); (7)) FTARITBERAEEY C MEMELTS
BOIFS, KR8 45 ST LIS %A W 0 £ 2 A B 5%
WRREE . 4 IFS, /N T 1, faF YR & WA ;Y
IFS, <1, &30y C X £ 526 4 5 0 (1 RS 2 7T LA A2 15 24

IFS, > 1, f& 5 W10 £ il % 22 9 RS e 1 n 12 52 1 R
o I8 T PR 1 2% E G B A 15 R A5 M dh A
Y BB B IS OL TIPS, (Et B A 1 Al i

n

S IFS,

c=c,

IFS =

- (9)

TEBCRS BT, GIFSE/N T 1, 3EW 22 AoR S AR 4T 5
MIFS <1, £ 2 A RS H AT, ITHESZ S RS > 1,1 283 AR
B EAREAEZ . TS LA L —F g Bl , %FAT ] —
AN IFS, {EHEE 1, AR 2 AR LA C 2T
FEAE T T EAZ RE R, N % A KU A BRRR
3 R

ST AR I B 2 9 R 4% G B2 4 ) AR 1o
-2, RGH 6 GYHITHENAR, Hh 1 524 Total Cirl-
Node, %3 5 &5 WorkerNode, i@ 1 AIE T H LRI 4 B FH R 48
LIMS v, SR A5 [ i ] AR [ s S [ S22 9 7 (3 5t
AR = R PR T ARSI B 1000 000 2%, X £ A V5 e )
#r(Pb) SR(Hg) Jifi (As) ByAer il 45 Sk 47 KU 434, RAESS
FOUAE Tl AT M 9 L5 = BRI B . UEF T 5E 2
55038 AR DI T B A A 5 W TR S0 AR AR5 1
W BT Bl . SRAR BN BAIE Se W AF T TotalCirlNode 111
BdiC i, B HDFS ) NameNode ¥4 4R 38, I8 T
AEAEHECR] 5 5 WorkerNode 5 55 1% DataNode #4717
fific FET7E TotalCirlNode 45 5 1 A B 4241 B 0 S 19 2k
T A TR AR IAS IR 4387 9% , i MapReduce
IR JobTracker #E4 7 A [RIEE A9 04T 11 8AT 5550
B, iy TaskTracker S T FATSS AT, TAS 45 A7 At #E
2T DataNode 247,

MR FE b GB2762, 15 Y4t (Pb) R (Hg) (Aifi (As)
(BR b 7 STA 4351k 0. 50.0. 05 F1 0. 50 mg/kg™ . 7E
1 000 000ZH Aar %k o, 5 (Ph) ki Z5 A G AR A 3 4,
K(Hg) NEASIYA 2 4,00 (As) REMEIA 2 Ho REHK
AR RTINS S 53540 R - 45 (Pb) :0. 60.0. 65.,0. 66 mg/kg;
5K (Hg) :0.06.0.068 mg/kg;fifi( As) :0.60.0.611 mg/kg,

JE S SR ADI 45 AR, B (Pb) LR (Hg) |
1 (As) 1943514 0.003 56.0.000 1 F10.002 15 mg/ke., %R
il b H B b TE 2 100 g, BIO. 1 kg,

WRAEBETH A HE T 2 TS 1 0 A 5 35 0 ) R A
{18y IR 43 BT 303, T SR 482 1 PR i A D 5080 64T T 230,
BRFE L,

®1 AHREEEEVRRNNRBIERES TSR

Table 1 Big data risk analysis results of poisonous and harmful substance in meat products’ testing

I AVE,.., STA

MAX,,., O'food l -0,

Heavy metatls mg/kg mg/‘l:; % oup,,, me/ ke % % ! ™ IFS

4% Pb 0.069 0.50 0.3 0.080 0. 660 99.7 0.3 — 0.032 4
5K Hg 0.022 0.05 0.2 0.010 0.068 99.8 0.2 — 0.368 3
i As 0.008 0.50 0.2 0.007 0.611 99.8 0.2 — 0.006 0

(F#4%233 1)
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