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% 9) cvtgate service X

Jutdo] oA AEO 7 mate RES EYT 4 Qo AAutdol AA o what 2}
H o 2

#old 7158 44T 4= 9lrt. AAT} mateo] ATTA

i

cvtgaters A%
AHo=z A

rr

/ mate_hspestapi.py
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'ssmate’: { ——
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= _Optlon

topt!{
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b

‘desmate’': {
mate.py

'mod’': 'mate_hscdtp
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0x
1

1
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1% ]
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(b RESTful API

RESTE Representational State Transfer®] <Fzxt=2 WWWel Z2 EAb sto]mjn|r]
AnEQo] op7|ElA 9] gt FAlom 2HE& URI= FEAstL did Ao HEHIE F1L
O gar @ HAE @ HAX= o]FofH
qtch. HTTP HA =

F

goz 7HAA 9l

ﬁ 30 |m

. ol#gt RESTO #AHa4E
Jom Pof et HAEZ HTTP WA=
It RESTO A4+ CRUD(Create, Read, Update, Delete)oll g o= 47129 WA =Rt ARggic),

g T2 A%

o
o ok

R

= o 77t 9l

olet 7z whzol HTTPH 4[] Webell Eot=o] lom & d7AolA farmos AHEAF B H ol AE

Webo.z2 7ol & g17]of REST 4]

= A=sta] APIE

AAsHA

=

) — |

Client sends a request

GET

PUT

DELETE

HTTP methods

Server sends a request

() 35 APl A 2 79

% 12) REST API %

farmos®] It UIE /42 fIst] a3 &2 ¥F REST APIE AASHAT
@ farm
farmosE Aot SHAHE ] API
Paths method A 3
Jfarm get 5 NP EE 290
put T SRS STt AR
/farm/observation get =21 22 AR E X35
/farm/graph put JeZE 79798 AHE z3|otct
/farm/graph/download put J#8x JEE CSVE 2k Hhe=t}
Jfarm/growth get | 5 olulAE zsgn

¥ 5) farmos =AAH 2] API



@ field

farmosE A&ot= 89

AHE 2 AP

Paths method A 2]
/field get FIAYRE 293}
/field post | FAHEE ATt
/field/{fieldId}/autocontrol | get TH9] AEA o] AAL x3)
/field/{fieldId}/autocontrol | PUT Fodo] A=A o] AAL ATt
/field/{fieldId} put THEHE A
/field/{fieldId} delete | 9o HEE AMARttt
/field/{fieldId}/uiDevice put FA9] ui AH] ATt
/field/ {fieldId}/rule get Foo| 27lE 2 g AEE Z3|sitt
/field/{fieldId}/observation | get Too] T IEAHRE ZI|ehtt
ffeld)(fieldld)/download | oo | g watel Mgl S che g
/field/{fieldld}/tcgraph put JH=E 387195 TC ARE %33}

/field/{fieldld}/tcselect/ {sel

ecttc) put A F9e TC JRE X3%
/field/{fieldId}/motors get Fodof| A Ay AR Z3]sct
/field/{fieldld} /switches get Foo| AW TEr] AR 3|5}
/field/{fieldId}/devices get Do AzE AH] AR 235
/field/ {fieldId} /deviceprop | 8t Fo AAE gr] £4 AE 23Rt
erties post | Fol AXE FH] £ HE 43¢t

¥ 6) farmoss

@ actuator

1

She 0] 79RR B AP

farmos &7 Alo] 9 AoJide] Te] API

Paths

method

a4 ¥

/field/{fieldId}/motors

get

o] A" Ay RS xs]Hc

/field/{fieldId}/switches

get

TFolof A" TE7] AHE 23T

/actuator/{actuatorld}/status

get

757 BHIPEE 233t
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@ device
farmos AH|AH 2] API

Paths method A 3
/device get LT AHE X339t
/device/manual put TEAH| o] AHE F7|slettt
/device/history/{deviceld} | get T+571 AEfolEE& X3|th
eniceonAeiedd | e | 2571 Alololag wapwz 2o
/device/{deviceld}/obs get Zul o] A RE X I|3th
E 8) farmos AH|AZHE =] API
® user
farmos AHEZF AEE Fe|oh= API
Paths method 4 9
/user put AHEAF RS FATT
/user/login put AFEAE 27191
/user/login/refresh post AR 2791 AHE 7PAISTH
/user/logout/{userid} get A2 271 of%
E 9) farmos A2 HRE Ha]st= API
® fcore
farmos®] ZHEZH API
Paths method A k]
/mode get FARE RS ZIjbrt
/config get ARYEE X327
/config put AR RE A9t
E 10) farmos®] ZHETH API




@ p_intro
farmos Ul9] QJIEZ3J}IH API

Paths method 4 43
/mode get FARE ARE x3|sht
/config get ARAEE X327
/field/{fieldId}/autocontrol | get ZAHsAolet HHH AFPHE X7t
1/ﬁeld/{fieldId}/autocontro put AEAolel PeiE HAARE ~Asich
/farm/observation get AU T HSHRE 23|90
E 11) farmos UI9] JIEZ3IH API
p_dashboard
farmos UI®] HA|EE SFH API
Paths method €| ki
/mode get FARE HARE X37}
/config get ARRRE Z3R
/farm/observation get FTAY 2T BHESAEE X330
/field get AU AA FAHEE 239k
/field/{fieldId} put AW FYPEE Ao
/field/{fieldId}/observatio et Ly ol M PEANE %59
n
¥ 12) farmos Ul9] YA|EE SHH API
© p_basic
farmos UI®] 7|2 K S}H API
Paths method 4 43
/mode get FARE JRE X3t
/config get AHARE 23|51}
/farm/graph put =5 87193 AEE X339t
/field get AU AA FAHEE 233
/field/{fieldId} put U FHPEE AR
/field/{fieldld}/observation | get AW F99 T HESHHE X339
3 13) farmos Ul®] 7|24 H 3pH API




p_monitor
farmos UIQ] ©lo|g Ao} 3}H API

Paths method 4 9
/mode get FAEE JHE X334t
/config get AAREE Z 3|5t
/farm/graph put J=E 27|90 AHE X3t}

/farm/graph/download put

/field/{fieldId}/observation | get

/field/{fieldld}/download/

{datestr} get

R
o
i
e
X,
lo
1=
iR
iz
ne,
a
2
i
i)
Mo
il
[r
gt
AL

/field/{fieldId}/devices get

¥ 14) farmos UI9] dHlo]g Aol SFH API

@ p_auto
farmos Ul9] ZF=A|o] SHH API

Paths method A 3
/mode get FALRE JRE X3ttt
/config get ARRRE Z3Rjh

/field/{fieldId}/autocontrol | get

/field/{fieldId}/observation | put

/farm/graph put Jejze Jaly)ole ARE zslottt
/field get | AU WA FAYRE zeH
/field/{fieldId}/tcgraph put agEE 78798 TC ARES 235t
/field/{fieldId}/tcselect/ {sel but ey ee] TC AWE Eao

ecttc}

¥ 15) farmos UlQ] A}F=Ao] shH API




® p_manual
farmos Ul9] s=%A|o] SHH API

Paths method 4 B
/mode get =Rt AHE Xg|ehth
/config get AAARAHE Z3]5t}
/field/{fieldld}/autocontrol | get A=A ol #elxl AL 9=},
/field/{fieldId}/autocontrol | put ZF=Aolo} W E AL LAttt
/field/{fieldId}/motors put Fo A" A7) AE 23|35}
/field/ {fieldId} /switches get FAo AxE FLZ7] AR 23|t
/actuator/{actuatorld}/status | get F=7] AHARE Z3)qttt
I 16) farmos Ul9] s=&Ao] 3H API
® p_mypage
farmos UlQ] AFEAAHE 8] shH API
Paths method A 3
/mode get T2 RE AHE X35t}
/config get ARRRE Z32jth
/user/login put AR 2791
/user/login/refresh post AFE2E 27191 AHE 7YAlIsitt
/user/logout/{userid} get Abg2 271 of%
/user put AHER} AHE ARt

¥ 17) farmos Ul9] AFEAFA X 2] SHH API

p_detail
farmos UIC] 11547 Ay 3td AP
Paths method A 3]
/mode get | BAEC HJRE zsjgitt
/config get | AAARRE z3An
/config put AHARE A5t
/farm/graph put JeiZE Ta]s)0)e AHE Zalott
/field/{fieldId}/tcgraph put Ig=E 187195 TC ARE R3I|3}
/field/{fieldld} /tselect/{selecttc} | put 53 799 TC ARE X3t}
/field/{fieldId}/devices get FHof Ax]E AH] FH 23|kt
/field/{fieldId}/deviceprop | get TFof AxE ] £4 HAEH XI9TH
erties post | Feloll AAE Ful &4 AR Syt
E 18) farmos Ul9] 1w47 AHye] ShH API



® rule
farmos?] &< WE|st= API

Paths method A k]
/field/{fieldId}/rule get Tof| 7t E Y AEE X3S
/rule/applied post 2 TR

get = YAEE X3RRI
/rule/applied/{ruleld} put & 5%

delete | E& AMAISH
/rule/timespan/ {timespanld} | put T5 ElAW "HE5S A%
/rule/timespan/{timespanld} | delete | 5 EfYAM S-S AASTH
i S g gEo S e ool 2910
/rule/timespan get BoAm gAEE X3jr
/rule/timespan post EtAAMWS F7eitt
/rule/template get £ HEY Y2EE X3ttt
/rule/template post £ HE8 Y2EE FURIT

get £ HEY YLEE X3
/rule/template/ {ruleld} put £ "HE3 &4

delete | & HER A4

EEl
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opensource(MySQL)

| contiouration

-]
PK Al FKNUIl Logical Name Name Type
v By type varchar(265)
a0 configuration | text
SH AT lastupdated timestamp
I Core_timespan I
AlZich s
PK Al FKNuIl Logical Narmie Name Type
4 ofalr]| id 1)
v 7 ojo| feld.id )
v AzdEe timespan toxt
LIS name varchar(s0)
23 Mg updated timestamp
| device_field I
B 7 ey
PK Al FKNuIl Logical Name Name Type
¢ ¢z o device_id int(11)
v ¥ oo fleld id int11)
v BEeM sortno 1)
§ rarmos _user |
MEx
PK Al FKNUIl Logical Name Name Type
L4 opic| userid varchar(S0y
WARYE passwd varchar(S0)
Ha privilege varchar(S0y
v ojEEs basicinfo ot
ey appinfo taxt
¥ ofain| laginip varchar(50)
HE ARt lastupdated datatime
[ ]
HOE 2jE
PK Al FKNUIl Logical Name Name Type
¥ ¥ dog ool data id (i1
v g4z obs_time dstetme
¥ & HoE nvalue double

 cote.rule_appled

1 core_uie tempate

e E 483
PK Al FKNUIl Logical Name Name Type PK Al FKNull Logical Name Name Type
44 ofojc) id ntf11) Ldtd ofolc| idx int(11)
v og name. varchar(s0) o8 name varchar(50)
V| s updated timestamp: ¥ TWEMSES  auoapplying i)
| 39001 field_id int{11) ik ] constraints text
v ng g used ni{i) 7 gEzd configurations  text
HE deleted int(1) M controllers text
g ] constraints text < zaEy outputs toxt
| gEzd configurations  text + 3E0E groupname varchar(285)
v Uy inputs text Ao deleted int(1)
V| g8 5a controllers text
V| guyn outputs text
REHE9%  auoappying | mO)  E
V|15 0E groupname varchar(255) Ho 32
v gEN00E tempateld D PK Al FKNull Logical Name Name Type
Y 0l id ini(11)
,‘ v g ool ruie.id int(11)
I current_observations ol§ name varehar(§0)
OfRI SolE oy unit varchar(10)
PK Al FKNull Logical Name Name: Type o aan T sigdigit ini(11)
¥ ¥ HoEoRE  daald int(11) + mu) ojoic device id (1)
3 Alzh obs_time datetime | 39.050/] field_id int(11)
| &5 ool nvalue double A of celeted (i)
2 AZ modified time  datetime
=
I devices =5
| PK Al FKNull Logical Name Name Type
PK Al FKNUIl Logical Name Name Type » ojoic| id ini(t1)
Ladl'd ofolc] id i 0lg name text
og name text L] info text
Azl spec toxt
Ho[E ORIE|  gateid varchar255)
31 ofolc) coupleid varcharsi) |
SEO0E noded i) gate 4t
Saac —y v PK Al FKNull Logical Name Name Type
| i 3= deveade int{t1) v covigate id uuld varehar(258)
V| meaA devindex 1 04 #HEid couple varchar255)
MEL L deleted (s} ¥ g g ol | etect text
23 Alzh updated timestamp
| figids
bing
PK Al FKNull Logical Name Name Type
b ofolc] id ni)
v | sxor farm Id ini(11)
Lt name text
egl fieldtype text
V| uige viinfo text
A of5 deleted int{1)
=
Aotz ol
PK Al FKNUIl Logical Name Name Type
EER =) opid int{t1)
) ool device id ni{11)
yyEe command int{t1)
32 eole params text
EERE sentent int{11)
S AlZH senttime timestamp.
o YR exectime timestamp
v Az finishtime timestamp
L] status. int{t1)

19 13) HloleHo]~
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farmos®] AR&Z} QIE|H[o] A FPEE APIo| ARE-E Node.js@t AFEAF ZEESIAE 9o Vuejs7t
AHEEQIE. Nodejs= F2 Z8° AHIATHE QA (V8 Engine) o 7]49ts] whEoixd AH
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"target": "field",
"devices": [
{
"class": "sensor”,
"type": "temperature—sensor",
“desc”: "WH-2EAAE **EJOHZF"HQ

"inputs”: {
"key": "#intemp",
"codes": [




0,
1
]
}

nnamen: "]—H——Hi—--—‘gi—E_}}ﬂ/\i "

n n, n n
class": "sensor’,
"type": "temperature—sensor’,

"desc': "R LEAME HelsiFEA Q.
"inputs": {
"key": "#outtemp”,
"codes": [
0,
1
]
1,
"name": "QH-E L AIA]"

4714 inputs WEZF FRAtt inpursk B4 LEAAH AdEST T A HRE
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{
"basic": [1,
"advanced": [
{
"key": "priority”,
"name": "¢A&9]"
"value": 2,
"minmax": [
0,
5
]

"description": "&9] ¢A%9]"

nkeyn . "period"’
|lname|| : "7] ZJ:"’
"value": 180,

"description": |l%9/‘| 7—5}%—1[*7] "
}
]1

"timespan”: {
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{
"trigger": {
‘type": ‘eq’,
"eq": "intemp0 == 0 and outtemp0 == 0"
1,
"processors”: [
{
‘type”: "eq’,
"eq": "intempl — outtempl”,
"outputs": [
"#inoutdiff'
]
}
]

}
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{
"data": [
{
‘name’: "W Q]F-2EA},
"outputs": "#inoutdiff",
"outcode": 21,
"unit": "C"
}
]
}
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DataManager : HH|o|A HloJHE ¢lole7|u dHo|EH Ho|HE 7|55t dg<s "t

DeviceManager : FHIE #&oh= J&2 FIst=t], F= AoAElA APl o= A5

A 2Rttt
TimeSpanManager @ AJZFHE TEobe kS diisitl, 240 HE AZABAE /|20 G12E
4-6 F7te2 R4 FeEsk=dl, TimeSpanManagerZt ©] AlZte] 7
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cur
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@ Runner

start
stop
run

have p

@Daemon

runner
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run
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timespan

data
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writedata

loaddata
getdata

/
x’f /

@TimeSpanManager
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‘ Winding machine ‘

Distance sensor | Relay
Data T z
|
| 24V
* Arduino [— | Transformer ‘

5V ‘

Laptop =

‘ Residual-current device ‘
Y

220V

Outlet

% 21) Device arrangements

Aol AHGE SHEFofi ofdl & 239 k.

Device Description

WOOSUNG HITEC CO.,LTD., Winding—Machine
(WSM-4035, Korea)

ARDUINO®, Micro Controller
(ARDUINO UNO REV3, USA)

Benewake (Beijing) Co., Ltd., LIDAR Module
(SJ-PM~-TFmini-T-01_A03, China)

Hongfa Electroacoustic Co.,Ltd., Relay Module
(JQC-3FF-S-Z_2-Channel, China)

Bumhan Industries Co., Ltd., Wind Transformers
(DHBD-DH24, Korea)

LSIS Co., Ltd., Residual Current Circuit Breaker
(32GRHD-K-D32A-30MA-2P2E, Korea)

B 23) Device Descriptions
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T A} ol 3 249 7 249} Po| ARKIHe] HEGE 23} SUbSRE 212 BIF 4 9Jgle.

State Variables 100% 50% 20% 10% 5% 3%
Mean 0 1.06 2.24 2.54 2.90 3.33
Closing
Std. dev 0 0.18 0.20 0.16 0.23 0.27
Mean 0 0.78 1.30 1.71 1.77 1.94
Opening
Std. dev 0 0.14 0.16 0.17 0.18 0.18

¥ 24) Mean and standard deviation of difference of measured and calculated data of

closing and opening side window in green house
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Difference of measured and calculated

0.50%

0.00%
100% 50% 20% 10% 5% 3%

Time interval of whole time (closing and opening)

13 24) Mean and standard deviation of difference of measured and

calculateddata of closing and opening side window in green house
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