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{ Summary »

F=WE B-03

The Purpposes of the Core Technical Development of the Research

1) Technical development of Efficacy Enhancing and Indoor Artificial Rearing Method
on the Feed or Food Insect Resources

2) LPWA based self network build for cloud insect farm service

3) develop the Insect Resource Breeding Support Platform and build system for the
cloud insect farm service.

4) Promote the commercialization model developed through on-site verification to
target the demonstration insect farm

| +EEe || 453R

| Exge || M2EFR

ga/a
Purpose 327 2UgyY 2aLE S 7w ETEA iy
I EE ELHE o =3 2LHE 4
Noggeie | oMERNCE e | E
BUHTR
| s (== ) &= ) 7 lamua) 42
‘%{f‘% AZITiE Mg 27 HiojE 24
\ 2}:513?13 S IEDED O z
| © 3
| Esmum aygs e | 2Mpun os ug 20z |
<The conceptual Diagram of the growth environment modeling and optimization of
the insect resources by using ‘Cloud Insect Farm” >
1) Technical development of Efficacy Enhancing and Indoor Artificial Rearing Method
on the Feed or Food Insect Resources
@ Main Functions
» Discovery of Marginal Feed or Food Insect Resources
- Development of Mass-rearing Technique and Industrial Insects Applicable
to Domestic and foreign markets
- Development of Feed or Food Insect Resources on the Industrial Insects
Contents Types

»  Development of high quality and funtionality of Food Insect

- Development of the Technology for the Improvement of the Functionality
of the Domestic Food Insect

m  Developing Guideline Manual for Insect Rearing Management of IT
Convergence




2) LPWA based self network build for cloud insect farm service
® Main function
s LPWA based Gateway development
- Communication function with Devices for collecting Sensor information
and transmitting a control command
- Communication function with the cloud insect farm paltform for reporting
received sensor information and receiving control
s LPWA based Device development
- Sensor information collection function
- Communication functin with the gateway
s Gateway and device operational security and optimization
- Data encryption communication between the gateway and cloud insect farm

platform.

@ Core Technology

» Internet of Things LPWA technology : LoRa

s [nternet of Things common standards : oneM2M & GMMP
» [nternet of Things messaging protocol technology : MQTT

@ Application Scope

s LPWA based Device and Gateway research and development for cloud insect
farm

m Research and Development for Sensor data reliability improving

3) develop the Insect Resource Breeding Support Platform and build system for the
cloud insect farm service.
D Main function
m develop the Insect Resource Breeding Support Web/APP Platform.
- Analyze and process the collected Data of the Growth and Environment, build
the support system to keep the Optimal Growth Environment.
» develop the interface for the collect and analyze Data by the low-power
wireless communication.
- provide the Interface for the efficient data collection and prompt Analytical
Processs.
» develop the cloud based breeding support Web/App system.
- provide the Web/App System for the insect farm environment Monitoring and
Management.

@ Core Technology

= Cloud Based Collect/Analyze/Processing technology to provide the data of the
environment for insect resource breeding.

m technology for processing the multiple events without delay.




@ Application Scope

m Leveraging cloud services and interfaces, such as the dissemination and
practical application of the domestic and Global Cloud Insect Farm.

m create a new high-value as a Platform based optimal Breeding Information
provider by Using the Collected Data from the Cloud Insect Farm.

Development
results

1) Technical development of Efficacy Enhancing and Indoor Artificial Rearing Method
on the Feed or Food Insect Resources

2) LPWA based self network build for cloud insect farm service

3) development and commercialization of value-added business model through the
insect resources growth support ‘cloud insect farm’ system

Expected
Contribution

» The development of ICT-based breeding system using domestic insect resources
is the untried effort ever in Korea, and it can be thought that, introducing new
field for feed and edible insect resources, it will produce new income sources
through this study.

m The implementation of cloud-based open ‘Cloud Insect Farm’ system, which
incur inexpensive initial cost, will enable the non-rich insect breeding farmers
in Korea to introduce ‘Cloud Insect Farm’ with ease.

m  ‘Cloud Insect Farm’ system will enable the farmers to accumulate data in
the production process, to improve the product quality, to lead to the quality
improvement and homogeneity of insect breeding in farms by introducing this
system, and to offer information about the history of product to the
consumption/distribution channels. Finally, This system will help to add
advantages to the distribution and sales on the domestic and overseas market.

Keywords

Cloud Insect
Insect Artificial rearing LPWA [oT
Farm
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2. 7Y L8 X Y

2-1. AR B 48 T5AY 34 2 AA

O g5AHAN A5 4BS LF3te] T - oM ATH TGRS AEHAS

O 71Eel A YEFIG AR B 2 go] F5T Aol BHUHE & FH Fog A
3%

O 1 % 44 Aol: BRSHOE Fosh) PRI, B} HES HI, T A A% 2
2o 3160, o] Solohm, AU A% A FA BAIAE TE 5 e 2oz WA
9e

- SBPAANN FATFE 015 0] AL 252 AT YAT & dont, JYDANA L 2
A 2AARA S F2F AV FIHT S 53 £AS TP 5 B4 s U7
B WEE weigozA, HAIAS FAE b8 TP U ELRTo el
21

[e)

R=3
- E=F s G o] GEedlel Asta e o ERT F
] % } =

2 SARFRE B BRE
HlE] BRAL A} 4P SO o2 Qo] AW F YRE HSshev] YA S94F
o]0

- AAA GEelA 712 AA e SRS 100 2 %67 B2 RuHon], IdEEs &

+

€ 34 FEolM FrHeTe AAsl=

B AT AER =4t SRS 3 Z5(Family lists)e a3t 2+
1. Ameletidae 3] 2}w]s}F4ko] 7} 51. Gryinidae =% o]¥
2. Baetidae ZU}3}Ato]s) 52. Haliplidae E31=7]3}
3. Caenidae GHA|eHF4o]¥ 53. Hydrophilidae E%o]z}
4. Ephemerellidae  ¥e}a}-F4to] 7} 54. Helodidae %053}
5. Ephemeridae 3}74Ho] 3} 55. Heteroceridae %13 # 2}
6. Heptageniidae ‘g2}sh-74to]} 56. Elmidae o2 7%
7. Isonychiidae BlA}F-31F4ko] 3} 57. Psephenidae =45 7}
8. Leptophlebiidae Z-#f3}-F4ko] 2} 58. Chrysomelidae S1'H ]2}
9. Metretopodidae &Esh7F4o| 2t 59. Agriotypidae &3}
10. Neoephemeridae *g3j3}4ko] 2} 60. Tipulidae Z}th# 3}
11. Polymitarcyidae 2I3}F4ko]} 61. Psychodidae }*¥3}e] s}
12. Potamanthidae 73}54to] 3} 62. Dixidae °)=7]3}




13.
14.
15.
16.
17.
18.
19.
20.
21.
. Libellulidae #A}&] 3}
23.
24,
25.
26.
27.
28.
29.
30.
31.
32.
33.
. Notonectidae 73] QX Al 2
35.
36.
37.
38.
39.
40.
41.
42,
43,
. Veliidae 7]¢asAyo]3
45.
46.
47.
48.
49,
50.

Siphlonuridae <l &}F4ko] 2}
Coenagrionoidae A74#-2] 3}
Platycnemididae ¥-=4734212] 3
Lestidae % &7%Ate] 3%
Calopterygidae E7+7t2] 3%
Gomphidae 275212 3}
Aeshnidae 73t 3%
Cordulegastridae Z<32+2] 3}
Corduliidae 5472 3%

77 =2
Taeniopterygidae #5273 = 22
7 = 3t
Capniidae W75 34
ke AR B

R i B
Pteronarcyidae FI1=7 %27}
Perlodidae 1&7=eh 3
Perlidae 7=2f 3%
Chloroperlidae 547 = 2}
£l

Scopuridae
Nemouridae

Leuctridae

Peltoperlidae

Corixidae

Pleidae ==&
Naucoridae &5 7|3
Aphelocheiridae =8It}
Belostomatidae =773}
Nepidae 7ol B] %
Ochteridae #H-2] =39 %
ExdAH
Hydrometridae 452 ]7}
Mebridae 7H¥E =843

Mesoveliidae

Gerridae 2g4 o]}
Saldidae A=A
Sialidae FHI3A}2]
Corydalidae W72} 3%
Dytiscidae E'871 7}

Noteridae A4 E17) 37}

9

63.

65.
60.
67.
68.
69.
70.
71.
72.
73.
74.
75.
76.
77.
78.
79.
80.
81.
82.
83.

85.
86.
87.
88.
89.
90.
91.
92.
93.
94.
95.

Chaoboridae ¥ =77

. Simuliidae ™ 9}2] 3%
Ceratopogonidae 5ol 2713
Chironomidae Zu}+-7}
Blepharoceridae =73
Athericidae 7]l 3%}
Stratiomyiidae & o5l
Empididae &3]}
Dolichopodidae Zthe]zte]
ol 7}

ESC B

Ephydridae =7}9t2] 2
Muscidae 3| 7] %
Stenopsychidae  ZF'g =7}
Philopotamidae &g =27
Psychomyiidae &&=
Polycentropodidae ' =2 7%
Ecnomidae HE =3}
Hydropsychidae Zd=27}
Rhyacophilidae E2=)%}
Glossosomatidae 382 =2 %

. Hydroptilidae oi'd=2]%
Phryganeidae ‘ZXxef 3
Phryganopsychidae Fg7/g =24
Brachycentridae F<d=d=e)3
Limnephilidae 52 =23
Lepidostomatidae V| =3|'d =2
dd=ot
Odontoceridae  Rl+R'd =2l 7%
@ =

2ol d =)+
Calamoceratidae ATt g =
Leptoceridae  UHHI'd 2}

. Pyralidae U3}

Tabanidae

Syrphidae

Sericostomatidae

Molannidae

Helicopsychidae
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B A AAE
1) 8Auto|ZEX|(Protaetia brevitarsis seulensis)
- 8" H9H AR FEF
- AAFET - 237 - A H| &3 A4S
s 3

- A B B S BE A4F
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<9 2-4> Axdholxy-A o] wwolet 435



2) Zru}+-F(Chironomidae)

-84 9 A FEF
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- A=Al X B4 Y B AAF

- Z2mTt §29 frlEd & WASEC] O

- A ARS T AR Bl AR £

- A gAY wWE A E

- 78 ZAMEQ Fa)eke] ZAE AU o] &l

- AB8 23 fZ(arvae) 9
2R FE59ACNA T &R 4A ¥ dHolH IR Fol A5
frZol gle A, 2nas FH FH a8l me 259 TASEHE
oA gEstARE 1del 2~3H AFoE 38t B T 552 AW
RS EVI(Hb)S 714 WME Wi & AR PGolef EF5H7 5 3 o3
AESdAE Fa3 Holdo =z AEs7|= st A AAZ =+ 20,0009
o]l dor v i FTE 7049F°] 7|5E

o2 A
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I¥ 2-5 AT =

¥ 2w (Chironomidae) 8 BF7-9]

A9 Zw-F(Diptera: Chironomidae)
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ofN

54 YrE B2

(21 7HAD

AR | 9BAR | 957
i =7 3 EF . .
(FZH) | (¢EH) iR
Phylum Platyhelminthes HYTEE
Class Turbellaria 5%
Order Tricladida ANZE
Family Planariidae S o3t
Dugesia sp. ZehugotbF 12 7 3 5
Phylum Mollusca AAFEE
Class Gastropoda BEE%
Order Mesogastropoda FTHEE
Family Viviparidae =59l
Sinotaia quadrata 7370l 21
Family Bithyniidae 4 $-Hol
Parafossarulus manchouricus 4]-9-8 o] 8 9
Gabbia misella A4 ol 5 3
Family Stenothyridae =0 il e A ks
Stenothyra glabra ToUIFH ol 6
Family Pleuroceridae <713
Semisulcospira gottschei IAGE7] 17 12
Semisulcospira libertina =4 5
Semisulcospira forticosta FETE7 8 24
Order Basommatophora 715
Family Lymnaeidae 290l 3
Radix auricularia =2l 15 5 4 8
Family Physidae dEol==Erol3}
Physa acuta AEo] EGT o 7 3 10
Family Planorbidae ol o3}
Polypylis hemisphaerula ) g Eote] =@ ol 3 1 2 7
Gyraulus convexiusculus wEote] =g o] 6 4
Hippeutis cantori TFAE Y=ol 15 6 19
Class Bivalvia o] ufj 3 73
Order Mytiloida =
Family Mytilidae 5
Limnoperna foruner NE=EA 6 3
Family Unionidae A o) 3
Unio douglasiae T2 3 5
Order Veneroida Gt
Family Corbiculidae A
Corbicula fluminea k| 11 2
Corbicula cordlata SFAH
Corbicula japonica dEAH 3 2
Phylum Annelida FIFEE
Class Oligocheata RNe7
Order Archioligochaeta EX ol &
Family Tubificidae A= o)
Tubificidae sp. AR ol F 63 27 30 52
Class Hirudinea ki
Order Rhynchobdellida FEAHYE
Family Glossiponiidae HBAAAHFH
Alboglossiphonia heteroclita 2ol d A A w g 5 4
Alboglossiphonia lata Z2/Md A A 5 2
Order Arhycobdellida A=




. oy aAnE ?'}73'7‘]_71‘1 '?’}74'7‘]_73 Y9&7%
(FZFH) | (&%) ER
Family Erpobdellidae EAHAFH
Erpobdella lineata =7 13 5 3 9
Phylum Arthropoda AASTEE
Class Crustacea 3%
Order Isopoda Ak
Family Asellidae =843
Asellus sp. =9 F 5 8 5 12
Order Decapoda A5
Family Palaemonidae AA ) A ¢34
Palaemon paucidens =AM 4 3 8
Palaemon miyadii ] ot} A - 2 3
Meacrobrachium nipponense A w A -2 6 1 2
Class Insecta =57
Order Ephemeroptera StF o) &
Family Baetidae R e e
Baetis fuscatus AN &84 ol 7 4 5
Baetis pseudothermicus & npsh 4ol 2
Baetis ursinus W& 54kl 3
Labiobaetis atrebatinus d&dtFidol 4 6
Family Heptageniidae R e e
Ecdyonurus kibunensis A Bkl 9 7 3
Eedyonurus levis | 4 37 4ol 15 2 7
Epeorus pellucidus 2 BhF ko] 11 3 2
Family Potamanthidae 73t F-4o) 3t
Potananthus formasus 227y st Aol 5 3
Rhoeranthus coreanus 73t Fatol 9 1
Family Ephemeridae ShF-4ko| 3
Ephemera orientalis & g8 Aol 18 11 7 23
Family Ephemerellidae S s S b
Uracanthella punctisetae TESFAO] 3 4
Serratella setigera H 7] &FF 4o 5 2
Family Caenidae FTHA 8 F4o] 3
Caenis nishinoae SEA 874 o] 9 8
Order Odonata A &
Family Coenagrionidae Az e 3%
Cercion calamorum TAAZAE 5 1 5
Cercion hieroglyphicum sS4z 9
Ischnura asiatica opA] o} %At 9 4 2 11
Family Platycnemididae W& A A )
Platycnemis phillopoda WA 5 2
Family Gomphidae ZH3A
Davidius Iunatus 4| 2 52k 2
Family Aeshnidae FREAAE 3%
Anax parthenope julius S 3 5
Chironomus sp.5 255 22 15 41
Chironomus flaviplumus K 334 69 51 263
Family Stratiomyiidae F 5ol
Stratiomys japonica =55l 1 6
Family Syrphidae ERon s
Syrphidae sp. E£5AF 1 1
Family Ephydridae E7}ge] 3




- 2oy aAnE ﬂ%ﬁkﬂ ﬂ%ﬂkﬂ 94573
(FZFH) | (&%) R
Ephydridae sp. =7k R 4 1 3
Order Trichoptera st e
Family Hydroptilidae gz
Hydroptila KUa Hg=g KUa 7 9
Family Hydropsychidae e
Cheurmatopsyche brevilineata nntEd s 12 2
Cheurmatopsyche KUa uuEd =g KUa 15 5
Cheurmatopsyche KUb nutEd =g KUb 7 1
Family Leptoceridae gz
Mystacides KUa AUrld=8 KUa 1 2
Family Ecnomidae LA
Ecnomus tenellus HE e 8 11
Order Lepidoptera Ul &
Family pyralidae B
Nymphulinae sp. EU R 4
g A 1,000 247 153 1,000
3 AR BEAA AT AT
- A" 2w f5o] AgAE detsr] ffste] Z2ubge] X2jo] Bol o= (T HA)
Do 2o fEe REARS 2AGeH AeINE 2uTae] 158 WA A

D BYEAE 53 ABA 24

- Bupe) Aol Be HUGFFWE

&}

batae

=0

ey

KeN
=]

2 o

mm, 183

el 9 59
. =gz
la kU U}Z] o} Eﬂ
spxet el

2l 47
o]

e 2w Chironomus flaviplumus) @) % (instar)
= 759 F 4A9AZ FEHYCH 7P ofd 18e AAo] 1.25+0.35 mm,

£ 914+3.04 mmZ YERGS. JJL Hgl 2 182 A
432 0.47+0.02 mm= YER

g Ry

ez F5o $3A7] 2 AZIE F5o] TAYEHE &

S ECEE

7] 0.10+0.01



<F 2-2> =39 2wChironomus faviplumus)®] #H(instan)® #e] Z 2 A2 o]

Head width(mm)

0.10£0.01

0.18+0.03

0.32+0.04 0.47+0.02

Body Length(mm)

1.25+0.35

2.44+0.71

1.83+1.24 9.14+3.04

- =3EguT] PN AE §59 M4 dFe B6D 7 £E oF L600m'R 7+
= vesten 937 Aol dAstH 4EH] 74 A = 549 ek Eae
A=TH 2-9). HEo] 98 ol 1 Feshs FAE Ueha (¥ 2-10)
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- 2] AR Zu tate] SRl 242w Glptotendpes fokunaga)E tFESE AFE)
e BFY wrlet ARks 9% wv-gkks A 93 2 59 ARSS 9 327 5L
2 AR AAHJA ASEALS g7 o] At A3

a9 2-11D> TRtz A2w-H Glyptotendipes tokunaga) 52 R

GE 2-3 FHUrzz2u-HGlyptotendipes tokunagai)e] 2 ARS-ZA

# 27], 34, F5AHF box
ZEAS cage - o3 B ol 3™ ARAHWS50 X 1425 X H415 mm)
- ¥ 1day #71% 12k SR/RT E&
TEAE A - &% 25405 - 3% 168(LD)
73 =2 ’

# 5414 714 (Substrate)

- 714 4 7= EE(<0.5 mm)

# 90| (Food)

- Ho]: Tetramin (<0.2 mm) (TetraWerke, Melle, Germany)
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a9 2-12> FHrWrzz22u-H Glyptotendipes tokunaga) 52 AWARS

Zute] AR Al Z AbgFzole MARETE UF =4 @A AR AATE ¥leH, 371 H
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75 Ho] REo 7 Qg A AE ditetaa Wi T 2/
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H ANALE AT

STtz 2 mHGlyptotendipes tokunagad2] SATA = S eulE2] SAE YeERd oy
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1st instars 2nd instars 3rd instars 4th instars
15C 14.3+1.4 10.2£1.6 18.2£3.9 44.6+6.8
25C 45%0.5 3.2+0.8 5.3%1.4 22.9+3.6
30C 2.9+0.6 2.0£0.7 3.4%0.9 15.1£3.0
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<3 2-6> AFHPo]ERE-X o AUjAS IA(2018'd 44 ~ 2018 11€)

o}A:10
1 2018.04.11. 2018.05.02. 67 54 121 335%
FA:10
A421:10
2 2018.04.16. 2018.05.08. 32 76 108 160%
FA:10
oFA:10
3 2018.05.02. 2018.05.23. 28 51 79 140%
FA:10
o}A:10
4 2018.05.08. 2018.05.30. 52 15 67 260%
FA:10
AT
5 2018.05.14. 2018.06.04. N 51 10 61 340%
A9
9+#1:10
6 2018.05.23. 2018.06.13. 31 19 50 155%
FA:10
oFA:10
7 2018.05.30. 2018.06.20. 13 19 32 65%
FA:10
dAT
8 2018.06.04. 2018.06.25. N 28 12 40 187%
A9
o+#1:10
9 2018.06.13. 2018.07.04. 17 12 29 85%
F2:10
o}A:10
10 2018.06.20. 2018.07.11. 20 23 43 100%
FA:10
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11 2018.07.04. 2018.07.28. N ” 3 16 19 15%
oFA:10

12 2018.07.11. 2018.08.01. N 4 39 43 20%
FA:10
oFA:10

13 2018.07.23. 2018.08.13. ” 47 20 67 235%
F71:10
oFA:10

14 2018.07.23. 2018.08.13. N 30 14 44 150%
oFA:10

15 2018.07.23. 2018.08.13. N ” 9 19 28 45%
FA:10
oFA:10

16 2018.07.23. 2018.08.13. ” 15 23 38 5%
F71:10
410

17 2018.07.27. 2018.08.17. 19 20 39 95%
710
oFA:10

18 2018.07.27. 2018.08.17. N ” 47 16 63 235%
FA:10
oFA:10

19 2018.07.27. 2018.08.17. N ” 11 23 R 55%
FA:10
410

20 2018.07.27. 2018.08.17. 32 24 56 160%
FA:10
o+A:10

21 2018.07.27. 2018.08.17. N ” 16 29 45 80%
FA:10
oFA:10

22 2018.07.28. 2018.08.18 N ” 2 13 15 10%
4710
4#:10

23 2018.08.01. 2018.08.22 2 15 17 10%
FA:10
o+A:10

24 2018.08.06. 2018.08.27. ” 32 11 43 160%
F71:10
oFA:10

25 2018.08.20 2018.09.10 N ” 14 56 70 70%
QFA:10

26 2018.08.20 2018.09.10 ” 11 8 19 55%
FA:10
o+A:10

27 2018.08.20 2018.09.10 ” 5 15 20 25%
F71:10
oFA:10

28 2018.08.27 2018.09.17 ~ 24 9 33 120%
F7:10
oFA:10

29 2018.08.13. 2018.09.03. ~ 4 14 18 20%
FA:10

— 49




AA:10

30 2018.08.13. 2018.09.03. 1 7 8 5%
FA:10
9+#1:10

31 2018.08.13. 2018.09.03. ” 1 17 18 5%
FA:10
o}A:10

32 2018.08.17. 2018.09.07. N ” 2 20 22 10%
FA:10
o)A -

33 2018.08.17. 2018.09.07. #2310 7 16 23 35%
FA:10
o+#:10

34 2018.08.17. 2018.09.07. N ” 3 18 21 15%
FA:10
o}A:10

35 2018.08.17. 2018.09.07. ” 5 9 14 25%
FA:10
AA:10

36 2018.08.27. 2018.09.17. ” 2 11 13 10%
F7:10
o+#1:10

37 2018.08.20. 2018.09.10. N ” 2 8 10 10%
F71:10
o}A:10

38 2018.08.20. 2018.09.10. ~ 2 11 13 10%
FA:10
AA:10

39 2018.08.27 2018.09.17 ” 6 42 48 30%
F7:10
o+#1:10

40 2018.09.03 2018.09.24 ” 4 14 18 20%
FA:10
o+A:1

41 2018.09.03 2018.09.24 A0 10 11 21 50%
FA:10
AA:10

42 2018.09.03 2018.09.24 ” 12 8 20 60%
F7:10
o+#:10

43 2018.09.07. 2018.09.28. . ” 8 15 23 40%
F71:10
o+A:1

44 2018.09.07. 2018.09.28. A:10 6 9 15 30%
FA:10
AA:10

45 2018.09.07. 2018.09.28. ” 2 5 7 10%
F71:10
o}A:10

46 2018.09.07. 2018.09.28. N ” 4 16 20 20%
FA:10
kA1l

47 2018.09.17. 2018.10.08 A:10 9 8 17 45%
FA:10
+#1:10

48 2018.10.01. 2018.10.22. 2 10 12 10%
F71:10

- 50




oF=].

49 2018.10.01. 2018.10.22. $2:10 3 9 12 15%
FA:10
9+#1:10

50 2018.10.08. 2018.10.29 2 20 22 10%
FA:10
o}A:10

51 2018.09.03 2018.09.24 N 1 13 14 5%
F2:10
o)A -

52 2018.09.03 2018.09.24 #2310 9 11 20 45%
T7:10
o+#:10

53 2018.09.03 2018.09.24 N ” 14 14 28 70%
F71:10
o}A:10

54 2018.09.03 2018.09.24 ” 9 11 20 45%
FA:10
AA:10

55 2018.09.07. 2018.09.28. ” 5 2 7 25%
F7:10
o+#1:10

56 2018.09.07. 2018.09.28. N ” 1 6 7 5%
FA:10
o}A:10

57 2018.09.07. 2018.09.28. ~ 3 11 14 15%
FA:10
AA:10

58 2018.09.07. 2018.09.28. ” 2 8 10 10%
F7:10
o+#1:10

59 2018.09.17. 2018.10.08 N ” 2 6 8 10%
F71:10
AA:1

60 2018.10.01. 2018.10.22. A0 3 9 12 15%
FA:10
AA:10

61 2018.10.01. 2018.10.22. ” 16 14 30 80%
F7:10
4210

62 2018.10.08. 2018.10.29 N ” 2 20 22 10%
F71:10
AA:1

63 2018.10.15 2018.11.05 A:10 1 13 14 5%
FA:10
AA:10

64 2018.10.15 2018.11.05 N ” 9 11 20 45%
F71:10
o}A:10

65 2018.10.15 2018.11.05 N ” 14 14 28 70%
FA:10
kA1l

66 2018.10.15 2018.11.05 A:10 9 11 20 45%
FA:10
+#1:10

67 2018.10.19 2018.11.09 ~ 5 2 7 25%
F71:10

- 0l




68 2018.10.19 2018.11.09 » 6 7 5%
FZ:10
oF 10
69 2018.10.19 2018.11.09 11 14 15%
2110
70 2018.10.19 2018.11.09 i 8 10 10%
FA:10
B 64.0%
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Originator -> oneM2M Service Platform
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TOPIC) Pub - /oneM2M/reg/ae-gateway01/smartFarm Attribute : — Description
n uf
<m2m:rgp xmins:m2m="http://Mmww.onem2m.org/xmi/protocols” xmins:xsi="http://www.w3.0rg/2001/XMLSchema-instance”
xsi:schemal ocation="http-//www.onem2m.org/xml/protocolsCDT-requestPrimitive-v1_0_0 xsd"> (Body) apn o ¢] App 0|5
<op>1</op>
<toz/smartFarmiFam01 <fto> Body) api M M anp 0101C] (qateway01
>8> (Body) apl pp 0t0IC] (gateway01)
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S (Body) aei M | M | AEOHICI (SD0000000000D00000G001)
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<m2miae m="ae-gateway01"> (Body) rr M M AE 2| =201 2|F 2 =M 4 0T
<api>gateway01</apl> true / false
<rr>true</r>
<m2m ae> (Body) et [¢] o] 2|40 BHE Al2F (99931231T000000)
</pe>
<im2m:rqp> (Body) Ibl (o} 0 =k
oneM2M Service Platform -> Originator o
TOPIC) Sub - foneM2W/resp/AE-01/smartFarm (Body) ty NP M| alssEE ()
<l version="1.0" encoding="ulf-8"2> (Body) ri NP | M | 2l===ID (AE00000000000000000001)
<rsp ¥si:schemal ocation="http://www.onem2m_org/xml/protocols CDT-responsePrimifive-v2_7_0 xsd" -
¥mins:m2m="http:/www.onemz2m.org/xmi/protocols” xmins:xsi="http:/www. w3.0rg/2001 XMLSchema-instance”> (Body) pi NP M 2|4 ah9lo] 20 ol A D
<rsc>2001</rsc> (FARMO0000000000000001)
<rqi=100001</rqi>
<pc> 2|00 E[E SEE A
e T e nalowD (Body) et NP M o6160721T061916)
<ty2<ity>
<M>SAE_2<iri> 2 A0 2 F FEE A2
<pi>smartFamm</pi> (Body) t NP [ M| o0160721T061916)
<c>20170912T100802</ct>

<It=20170912T 100602</1t>
<apixgateway01</api>
<ael>/SAE_2</ael>
<rrfrue</rs

</m2m:ae>

<Ipc>
«fr=//211. 196 252 11 1/smartFarm<fir>
<irsp>
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1 tFarmiFarmo1/a 1</to>
<ir>5000000000000000000001=/fr> . HAHO|L o 22 = 2= Z
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TOPIC) Pub - /oneM2Mireq/ae-gatewayd1/smartFarm T Mandatory Descripdon
<m2mrgp xmins:m2m="hitp /M onem2m.org/xmifprotocols” xmins:xsi="http fwww w3 org/2001/XMLSchema-instance” In Out
xsischemalocation="hftp.//www onem2m org/xml/protocolsCDT-requestPrimitive-vt_0_0.xsd™
<op>1<lop> (Body) cr NP M MMEID
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oneM2M Service Platform -> Originator —
TOPIC) Sub - /oneM2Miresp/ae-gateway01/smartFarm (Body) ty NP M ERaag=jel
<7xml version="1.0" encoding="utf-8"?> (Body) ri NP M 241D
<rsp xsi:schemaL ocation="http:/mww.onem2m.c stocols CDT-responsePrimitive-v2_7_0.xsd"
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:ContentInstanceol X3}¥ &= Data Types A 2|3t

o FAldlolE 4
% Data 72 T(Type), T(Data Type), V(Value)= T4

& Baje] MM A TIV dolee] 1 ohg TIV HojEE olo] BalA wEEs
TTV el dolelz A%

% TTVE =7]+= Z+2+ 1byte, lbyte, Variable ¥

 Type g|=E
0x01 ((I):r?;) Temperature
0x02 (unsi;:é’: ) Humidity
O ('unsi;:gdz long) Dissolrgg;?XYQEn

e Data type |2E

Data Type Data Type Name Value Length

0x01 long 8
0x02 unsigned long 8
0x03 float 8
0x04 double 16
0x05 int 8
0x06 unsigned int 8
0x07 time 8
0x08 char[8] 16
0x09 char[32] 64
0x10 char[128] 256
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2-5. LPWA 7|¥te] &
D LPWA 7]¥ke] #3441

E:

Al

Al

T3 & Hntolx At

M7} A2tE Hekel s HW A%

@ tiule] 2 R E=(ARDUINO)
tulo] 2 AZEY 7} g
AMAPEE 3 35t] LoRa ZES
3 . GENUINO 101 (20EA)

Fste] AClESolE AE

N
MR E A<
Microcontroller Intel Curie
Operating Voltage 3.3V(5V tolerant 1/O)
Input Voltage(recommended) 7-12V
Input Voltage(limit) 7-17V
Digital I/0O Pins 14(of which 4 provide PWM output)
PWM Digital I/O Pins 4
Analog Input Pins 6
DC Current per 1/0O Pin 20 mA
Flash Memory 196 kB
SRAM 24 kB
Clock Speed 32MHz
LED_BUILTIN 13
Features Bluetooth LE, 6-axis accelerometer/gyro
Length 68.6 mm
Width 53.4 mm
Weight 34 gr.
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@ LoRa
- Alo]ESoleke] TAlE 7 LoRa &
- W& WSN E+&_MSM320SF (20EA)

- _}_\__Tg}
Al F-&k= A4

Frequency 917M ~ 923.5MHz

Data Rate 50kbps

TX Power +10dBm(10mW)

Receive Sensitivity -90dBm

Grove-LCD RGB ﬂﬂthll?fli_
QLCD

- A ARG E o A S AARE AEE HAF
- W& . Grove - RGB Backlight LCD (20EA)

- :ﬁ]
N 5= A
. 16-character width for each row and 2
Resolution
rows
Text color black
Backlight RGB
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OETI R
- 87 ARE VAR
- MA : Grove - Light Sensor (20EA)
—_ i:ﬂ]
A FGE LK)
Sensor readings 0 ~ 1023
Type Analog
OLer/FE AA
- LE/FE BARE VM
- WA AM2302/DHT22 o}Folx 255 AlA RE [SZH-SSBH-049] (20EA)
— Z\_sﬁl

A4

Sensor Model

Ozon AMZ2302 temperature and humidity

Sensor Signal output format Digital
Temperature range - 40C ~ 80T
Temperature accuracy 0.5C
Humidity range 0 - 100% RH

Humidity accuracy

2% RH Resolution : 16
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©8E4ATF AlA
- $E02TF HE NS
- W% : Analog Dissolved Oxygen Sensor / Meter Kit For Arduino (10EA)
- Z:-‘_ﬁ]
5 A1

Type

Galvanic Prove

Detection Range

0~20mg/L

Response Time

Up to 98% full response, within 90 seconds (257C)

Pressure Range

0~50PSI

Cable Lenth

2 meters

Probe Connector

BNC

] - W= DS18B20 AlA] 7] E Waterproof 18B20 Sensor Kit (10EA)

AR

+0.5° C Accuracy

from -10° C to +85° CGalvanic Prove

Usable temperature range

-55 to 125° C (-67° F to +257° F)0~20mg/L

Query time

less than 750ms

Cable diameter

4mm(0.16%)

Cable Lenth

90cm
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2) LPWA 71dke] A7 52 917k AlolEdo] SW 7
‘ .

A 4 W
<19 2-31> AE LPWA Alo|=go] R A7
7h Aol Ef o] SW T2

Receive Thread
MNodelD
DATA(TL
Interval atlod - Receiver | Dala Processor
SensorData

NodelD | DATA | TIME
OX1111| TLV | UNIXTIME Storage Manager f---------=---=
Ox1112 | TLV| UNIXTIME
Ox1113 | TLV | UNIXTIME

]
'
1
S
Stored Dala
Dtp. Spetig Send Thread > Server
2 | Database
—— B

= >

<® 2-32> AlPlEdo]l SW Fx(FH24)

L=
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Gateway Portal View Management AP| Management

User Management Ul Component IPC Interface Validation “

I User & Session Manager Javascript Logic XML Receiver Json Parser

I Authentication manager 3rd Part Component XML Sender XML Parser

2MQ

Connection Ready Agent

Device Manager System Manager .
ion Controller <
5
Software Mgmt Admin Auth.(Login) Qe
g 3
o o
4 3

3

< [} o)
Device/Sensors Reg. Process Mgm s o
g 2
e £ o
Device Storage Adaptor = g
9 pt Resource Manager L =

Device Resource
Resource Data T

t Adapter

P

Sensor Resource

Configuration Data
Policy & Model Doc. HTTP MmaQrT

<19 2-33> Ale]Es)o] SW Architecture

Receiver Thread(device_manager.c)

Device 2 8H AEH+= doly FAS ¢33 Receiverel 4218k Datax 2] & ¢33k Data
Processor & T4

08 AdEd ¥EAYE 9lste] Thread = A

LoRa®EE #Al @2 dlojE AY&F ZAE s23tr] Sty Hul 268[0]EH o]
3% B3 A8t B3 2% dolElE Data Processoroll Al #HadE HBRZ Ao

=

Merlo

Storage Manager(lpwadb.c)

Database ##7]5<S B9

Alo]Ego] R 9l Tujo] 2o} AlA BRES HE

2 B7 o943t A& 913 Store & Forward 7|5 A<

Send Thread(oneM2M SDK)

AWt FAS 9% 7

A etel B4l 4L oneM2M v1.14E AME
FAE2A 2 MQITE AH&stH TLS €&5st H4ls A9
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4 oneM2M

4 include

) oneM2M 3 MQT

<Id 2-34> TAF 7d "I =g 7=

W Hutol = W AR AFS 93 12 73 Flow Chart

Device DeviceManager

M FA AE W2
()t d 0
= AR 2Y :

Update AE " D
Update Stanis
ange Mode
D Dala 25 " comam;; ?-Jelll o D
Comainer 448 22
Update Conunet
Update Status = — |
Change Mode

.

m Data 215
-

| Add Backyp TTV

ntgntinsiance 44

¥
.-

Backup Data D

j] wod cfoje] 32 -

1Y 2-30AIc]Edo]ol A Yuto] 2 HHE AWz Md

- A HolE M
© tiuol oA AolESol2 U A% ¥

1>

U{ Delate Backup TTV }D

[

D MQTT B4l T8l

» oneM2M v1.14 315

Database Server

-
AN =X
AE M3 8BS

-
Container 424 £

-
Contentinstance 44 S8 D

3l= Flow Chart 1z}

@ AlelEdoldA = Hule]| 225 H AFHE= HolHE AWz Adsts 2
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@O Aol o8 tupo] 25 =5E HolE 4 Ao LoRa & HE T4
@ oY Hupo] 252 RE FAE HolE 7t 4ols A4 A

@ dlolEl Ato]zrt Z Z9(¢F 30Hlo]E o)) HolE ‘Feh WA

o fufolx ¥ AR HADE 93 1% o|4+E 43 23} Flow Chart

|

Update AE

Undate Status

lChange Mode

Container 2|2|

Y

Get NodelD(File) [

Container 4% 83

.
Container 444 £¢

g

AH OO0 O OO H

CH e
:
.
:
E__

Update Status

Backup Data

Y

Y

Contentinstance 4412 4|

[

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

[

|

|

Contentinstance 44 2 &

Delete Backup TTV |
|

4444444444444444l

--am
__[j_

<™ 2-36> Alo]E ol A Hufo]x RHE AW E HI3t= Flow Chart 23}

- M73E AA HolH A e

-AlCJES o]l AXE Hule]~E9 HRE JHA I A4Ze] tulelss HME HOHE &
iAo 2 @igste] AEts
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- EAA
O (ZFA)EA o o8 Hupol2g27E HolE 4l Ald LoRa 2& &
Ay
> (G2 AllEM A Hrtol= & &2} 27 3
@ (ZAD 3 Yrlolz252FE FAE HolErE Hole 24 24
> Gl AlelEdolol A Hnrfolx= ¥ =xF 24st= FEl= &4 12
@ (EADE el E Apo]=7t & ZA-9(eF 30| E o) HolE w2 A
> G12) Holg Ate]z=E Ao 26Mo]EY UHA HUYES st A
B!

true
true

&_manager
ice_manage

41caBded=/co

<1¥ 2-37> Alo]Efe] 52 =11
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) fulo] X~ AZE 0] T2

N/

Make Packet | Send Packet

H Read Sensor

A

Y

‘ TDVConvertor '

<19 2-38> fnlo]~ FZ Sequence

- AARE 91, FA%E dHolH AL AAF F AclEdlZ MANHR
2 A

- Data 7242 T(Sensor Type), T(Data type), V(Value) & 4= ™,
TTVConvertorE %53l #zl& A

- B9 MM A9 AA TTV HolHES el 7 o2 o]o] EojA
g

« deoly B A

Data Type Data Type Name Value Length
0x01 long 8
0x02 unsigned long 8
0x03 float 8
0x04 double 16
0x05 int 8
0x06 unsigned int 8
0x07 time 8
0x08 char [4] 8
0x09 char [8] 16
0x0a char [32] 64

<& 2-10> A Holy B
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. AAE B Helsl HolE B Aol

Type Data Type Description

0x01 0x03(float) temperature(:2 %=

0x02 0x03(float) humidity(F =

0x03 0x03(float) dissolved oxygen(DO:-&F4kF4)
0x04 0x02(unsigned long) illuminance(Z =)

0x05 0x03(float) water temperature(5=<)

<GE 2-11D AAE

3) Yupol /2t A E 9T dolgu|o] 2= A

7hH AAE AR AGL 93 Flow Chart

==

LPWA_DB

start()

createTable() dropTable()

resetAE() getAE()

insertDevice()

deleteDeivce()

insertTTV() getTTV()

end()

updateAE()

showDevices()

deleteTTV()

4 Type ¥ Data Type A<

updateAEID()

resetDevices()

resetTTV()

freeTTV()

<19 2-39> Ipwadb.c #Y 4 TA
<E 2-12> Ipwadb.c T+ &4 A
Method & AH-8-H
db}d-& dar dbAA e A2 char *path = “Ipwa.db®;
start(char®  path) ez @ 9de gle. IpwaDB.start(path);
’Ae’,’D}?’V}ifles’,]Bacléupi’?;x]
T StHe olg= ¥od
crss;gl"galralfggar tablee] Ay . IpwaDB.createTable(“Ae*);
- (A=A A=t gles Al T
243

"Ae’,'Devices’,Backups’37}A
ZF 39 olgS ¥Yod
tableo] 2HAH.
(A=A A=Zste] JL& Al v

2HA| 51)

dropTable(char
*table_name)

IpwaDB.dropTable(“Backups®);

‘Ae’table W8S %)%}t
(ae_name©] none’ ©. &
zx7138+4)

resetAE(void)

- 132 -
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getAE(char

char*ae_name<l #}ol’Ae’Table

char aell6]; IpwaDB.getAE(ae);

*ae_name) of &% aenameS BAS|E | printf(“%s\n”, ae);
, - char ae_id[16];

getAEID(char char*ae_id?1 A}l "Ae'Tableol ,

. , . IpwaDB.getAEID(ae_id);
*ae_id) ARH aeides EAMIE g, .

printf("%s\n“, ae_id);
updateAE(char ae_name?l A2 'Ae’Tablee] # | char *ae = “testae”;
*ae_name) Z+#l AENameztS 7§41%+ IpwaDB.updateAE(ae);
updateAEID(char | ae_id21 &} 2 Ae’Tableo] &% | char *ae_id = “testaeid”;
*ae_id) AEIDZ%-S 73418+ IpwaDB.updateAEID(ae_id);
resetDevices(void) | DevicesTables %7]%}g+ IpwaDB.resetDevices(void);
node_id,resource_idg char *node_id = “09f1%; char

insertDevice(char | ‘Devices Tableo| A= F7}gt *resource_id =

*node_id, char
*resource_id)

(Z&node_id,resource_id7}=Aj
Al Asgh

“CONTAINER_34%;
IpwaDB.insertDevice(node_id,reso
urce_id);

node_id="Devices Tabledl] A]
2HA] 5}

char *nodeld = “09f1°%;

deleteDevice() (node i} 212 Al A IpwaDB.deleteDevice(nodeld);
— A =
_ — - 5
showDevice(void) A gﬁt% dﬁvc,lqce?%%E IpwaDB.showDeviceO;
devicestable®l| node_iLdﬂ
= =L o]-0] & . “ “
hasDevice(char — ‘—XL"} ‘—_X] zt:ljj = char *node_id="091f";
*node_id) A AILEAEHA B Al0= IpwaDB.hasDevice(node_id);
Bkl
resetTTV(void) BackupsTable2 %7]3}3} IpwaDB.resetTTV(void);
‘Backups'tableol]
nsertTTV(char* a Qnode_id,ttvd HE F719+
1?1%%2 d Cchaarg Z-2node_id= #4171 §l& char *ttv = 010203040506
o Devicestables] = =514 IpwaDB.insert TTV(*09f1°, ttv);
%2 node_id¥ 75)% Al ) 5+
<1 2Hnode_id)ll ttvE <=
woz F4g
getTTV(char* 2 o=
node_tid, itr}rt Lﬁ ttvﬂi/\}gt{ve countZA< | Ch%B**ta/“;T gl(t (;Eg\fligméo
count, in = pwaDB.ge , 20,
ttv_cntoll= AA BAR :
ttv_*c*ritt,t Vc)har qole] 7,3—?7} A A &ttv_cnt, &ttv);
ttvel] WMl=gE s,
AN tvEALS B
o1 2Hresource_id)ollttv S int ttv_cnt = 20; char
deleteTTV(char* | e2j¥ <oz AHA3} *resource_id =
resource_id, int A ouE tve ) 2= “CONTAINER_34%;
count) P e ity -count)i—r IpwaDB.deleteTTV(resource_id,
qHE AA ttv_cnt);
freeTTV(int char**ttv;intttv_cnt;lpwaDB.getTT

ttv_cnt, char**
ttv)

getTTVE ol A AHE-H ttve

LI RER = B ST
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V(“09f1“,20,&ttv_cnt,&ttv);lpwaD
B.free(ttv_cnt,ttv);for(inti;i<ttv_cnt




;i+Hprintf(“%s\n“ ttvlil);}
dbd-& &1, dvAAL} d4
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0000 : 0000 12 C2 33 00 30 31 30 33 34 31 62 66 33 33
0010: 3333303230333431363333333333

[mmmmmmmens LoRa GetPacket : Len = [30] ----------
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[ ] #4 jongilkim — sptek@sptekSTB: /opt — ssh root@172.16.10.112 — 171x60
sptek@sptekbbb: ~ — -bash sptek@sptekbbb: -bash ~ — sptek@sptekSTB: /opt — ssh root@172.16.10.112

308 root SW  [kseriod]

310 root [kmmcd]

415 root [kswapd@]

416 root [fsnotify_mark]
417 root [aio]

420 root [crypto]

460 root [ocf_0]

461 root [ocf_ret_0]

462 root

463 root

547 root

548 root

549 root

552 root

555 root

558 root

571 root [mtdblocke]

576 root [mtdblock1]

581 root [mtdblock2]

586 root [mtdblock3]

591 root [mtdblock4]

596 root [mtdblock5]

601 root [mtdblock6]

606 root [mtdblock7]

611 root [mtdblocks8]

616 root [mtdblock9]l

621 root [mtdblock10]

626 root [mtdblock11]

713 root [file-storage-gal
717 root [kpsmoused]

1243 root [yaffs-bg-1]
1268 root /bin/sh /etc/init.d/rcS S boot
1269 root /sbin/getty ttySe 115200 vt100
1271 root logger -s -p t sysinit

6
1294 root syslogd -C64 -1 5 -S

1296 root klogd

1310 root /sbin/hotplug2 —-override ——persistent ——-set-worker /lib/hotplug2/worker_fork.so —-set-rules-file /etc/hotplug2.rules —-max-children 1
1829 root ) [cfg80211]

1887 root ] [bat_events]

2006 root (] [yaffs-bg-1]

2058 tss 4268 /usr/sbin/tcsd

2060 root 1220 /bin/sh /sbin/reset_mon.sh

2168 root 572 /usr/bin/rt18192ce-script/webs -x

2699 root 1228 crond -c /etc/crontabs -1 8

2709 root 1028 /usr/sbin/dropbear —P /var/run/dropbear.1.pid —-p 22
2733 root 5104 lighttpd -f /etc/lighttpd/lighttpd.conf

2790 nobody 736 /usr/sbin/dnsmasq -K -D -y -Z -b -E -s lan -S /lan/ -1 /tmp/dhcp.leases -r /tmp/resolv.conf.auto --stop-dns-rebind ——rebind-localhost-ok —-dhcp
2796 root 632 /sbin/neSendCmd -p /etc

2825 root 1220 /bin/sh /sbin/time_sync.sh

2846 root 48228 mplmd 7

2911 root 1080 /usr/sbin/dropbear -P /var/run/dropbear.1l.pid —-p 22
2921 root 1228 —ash

2940 root 10284 /root/LPWA_GW

2944 root 24432 /usr/bin/mysqld --pid-file=/var/run/mysqld.pid
2950 root 1224 /sbin/watchdog -t 5 -T 300 /dev/watchdog

6154 root () [flush-31:7]

6192 root 788 ntpclient -s -h time.kriss.re.kr

6664 root 1212 sleep 1

6665 root 1220 ps

root@ts_gateway:~# [

ILLLLLLLLLOLLLLOGOL®L GV

/usr/sbin/dropbear -P /var/run/dropbear.l.pid -p 22
—ach

/root/LPWA_GW

/usr/oin/mysqla —-pid-file=/var/run/mysqld.pid
/sbin/watchdog -t 5 -T 300 /dev/watchdog

<Y 247> ZAS 3 Alo]E ]9 PID &<l 3}H
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N N ] # jongilkim — sptek@sptekSTB: /opt — ssh root@172.16.10.112 — 171x60

sptek@sptekbbb: ~ — -bash sptek@sptekbbb: ~ — -bash ~ — sptek@sptekSTB: /opt — ssh root@172.16.10.112
top - 14:57:11 up 11 min, @ users, load average: 2.40, 2.19, 1.23
1 total, @ running, 1 sleeping, 0 stopped, @ zombie
0.8%us, 3.2%sy, 0.0%ni, 95.4%id, 0.1%wa, 0.0%hi, 0.6%si, 0.0%st
437748k total, 141644k used, 296104k free, 7492k buffers
0k total, 0k used, ok free, 21056k cached

PID USER PR NI VIRT RES SHR S %CPU %MEM TIME+ COMMAND
2940 root 20 0 10284 2144 1384 S @ 0.5 0:10.68 LPWA_GW

root@ts_gateway:~# top -b -n 1 —p 2940

top - 14:57:13 up 11 min, @ users, load average: 2.53, 2.22, 1.25

Tasks: 1 total, @ running, 1 sleeping, 0 stopped, 0 zombie

[Cpu(s): ©0.8%us, 3.2%sy, 0.0%ni, 95.4%id, 0.1%wa, 0.0%hi, 0.6%si, 0.0%st
Mem: 437748k total, 141660k used, 296088k free, 7492k buffers

Swap: 0ok total, 0k used, ok free, 21056k cached

PID USER PR NI VIRT RES SHR S %CPU %MEM TIME+ COMMAND

2940 root 20 0 10284 2144 1384 S @ 0.5 0:10.68 LPWA_GW
root@ts_gateway:~# top -b -n 1 —p 2940

top - 14:57:15 up 11 min, @ users, load average: 2.53, 2.22, 1.25
Tasks: 1 total, @ running, 1 sleeping, @ stopped, @ zombie
[Cpu(s): ©.8%us, 3.1%sy, 0.0%ni, 95.4%id, 0.1%wa, 0.0%hi, 0.6%si, 0.0%st
Mem: 437748k total, 141612k used, 296136k free, 7492k buffers
Swap: 0k total, 0k used, ok free, 21056k cached

PID USER PR NI VIRT RES SHR S %CPU %MEM TIME+ COMMAND

2940 root 20 @ 10284 2144 1384 S e 0.5 0:10.68 LPWA_GW
root@ts_gateway:~# top -b -n 1 —p 2940

top - 14:57:17 up 11 min, @ users, load average: 2.41, 2.20, 1.25
Tasks: 1 total, @ running, 1 sleeping, 0 stopped, @ zombie
[Cpu(s): ©.8%us, 3.1%sy, 0.0%ni, 95.4%id, 0.1%wa, 0.0%hi, 0.6%si, 0.0%st
Mem: 437748k total, 141628k used, 296120k free, 7492k buffers
Swap: 0k total, 0k used, ok free, 21056k cached

PID USER PR NI VIRT RES SHR S %CPU %MEM TIME+ COMMAND
2940 root 20 0 10284 2144 1384 S e 0.5 0:10.74 LPWA_GW
root@ts_gateway:~# top -b -n 1 -p 2940
top - 14:57:19 up 11 min, @ users, load average: 2.41, 2.20, 1.25
1 total, @ running, 1 sleeping, 0 stopped, @ zombie
): 0.8%us, 3.2%sy, 0.0%ni, 95.4%id, 0.1%wa, 0.0%hi, 0.6%si, 0.0%st
437748k total, 141676k used, 296072k free, 7492k buffers
0k total, @k used, 0k free, 21060k cached

PID USER PR NI VIRT RES SHR S %CPU %MEM TIME+ COMMAND
2940 root 20 0 10284 2144 1384 S e 0.5 0:11.03 LPWA_GW
root@ts_gateway:~# top -b -n 1 —p 2940
top - 14:57:21 up 11 min, @ users, load average: 2.41, 2.20, 1.25
1 total, @ running, 1 sleeping, 0 stopped, @ zombie
0.8%us, 3.2%sy, 0.0%ni, 95.4%id, ©.1%wa, 0.0%hi, 0.6%si, 0.0%st
437748k total, 141700k used, 296048k free, 7492k buffers
ok total, Ok used, 0k free, 21060k cached

PID USER PR NI VIRT RES SHR S %CPU %MEM TIME+ COMMAND
2940 root 20 0 10284 2144 1384 S 6 0.5 0:11.42 LPWA_GW

root@ts_gateway:~# [

root@ts_gateway:~# top -b -n 1 —p 2940

top - 14:57:19 up 11 min, @ users, load average: 2.41, 2.20, 1.25

Tasks: 1 total, @ running, 1 sleeping, @ stopped, @ zombie

[Cpu(s): ©@.8%us, 3.2%sy, 0.0%ni, 95.4%id, @.1%wa, 0.0%hi, 0.6%si, 0.0%st
Mem: 437748k total, 141676k used, 296072k free, 7492k buffers

Swap: 0k total, @k used, 0k free, 21060k cached

PID USER PR NI VIRT RES SHR 5 %CPU [%MEM TIME+ COMMAND
2940 root 20 0 10284 2144 1384 S 9 0.5 0:11.03 LPWA_GW

root@ts_gateway:~# top -b -n 1 —p 2940

top — 14:57:21 up 11 min, @ users, load average: 2.41, 2.20, 1.25

Tasks: 1 total, @ running, 1 sleeping, @ stopped, @ zombie

[Cpu(s): ©@.8%us, 3.2%sy, 0.0%ni, 95.4%id, 0.1%wa, 0.0%hi, 0.6%si, 0.0%st
Mem: 437748k total, 141700k used, 296048k free, 7492k buffers

Swap: 0k total, @k used, 0k free, 21060k cached

PID USER PR NI VIRT RES SHR S %CPU %MEM TIME+ COMMAND
2940 root 20 0 10284 2144 1384 S 6 0.5 0:11.42 LPWA_GW

root@ts_gateway:~# [

<719 248> top HWHE o] &3 CPU
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