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Development of Management Software for
Protected Horticulture Based on the Practical
Protocol of the Ubiquitous Environment Control

System

Ken-ichiro Yasuba, Hidehito Kurosaki, Masuyuki

Takaichi and Katsumi Suzuki

Summary

We developed management software
corresponding to application communications
protocol version 1.00-E10 of the Ubiquitous
Environment Control System (UECS), which is a
kind of decentralized autonomous system. The
software can be used to analyze the information
sent from UECS nodes and saves the latest
information as CSV-format files. Useful
parameters for moist air are calculated from the
information received and saved as files. The
software also produces html- and xml-format files

that record the latest information every minute.
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It makes trend graphs that show each of the
values received every minute and the maximum,
average, and minimum values for each day. These
files and graphs can be uploaded by the software
to an FTP server via the Internet. Daily reports

and alert 1information can be distributed by

e-mail. The software also transmits
correspondence 1n accordance with the
transmission schedule described in the

configuration file. The new software is useful for
data collection and environment control 1n

greenhouses in which UECS has been installed.

Accepted: August 31,2011

Vegetable Production Technology Division

3-1-1 Kannondai, Tsukuba, Ibaraki, 305-8666

Japan
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N
N

74 7 7 U {FE K T

jfreechart-1.0.13.jar Object Refinery Limited

jcommon-1.0.16.jar Object Refinery Limited

mail.jar Oracle

activation.jar Oracle

Apache Software Foundation

commons-net-ftp-2.0.jar
PostgreSQL Global Development Group

postgresql-8.4-701.jdbc3.jar
uecs_1_00_E10_03.jar
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FER Y 7 bU o= TAERKICEAT L CTHEEZIT o
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x| version="1.072

<UECS wer="1.00-E107>

<DATA tvpe="SailTemp.mlC” room="1"

<IP>192.168.1.64</1F>

region="1" arder="1" priority="29">23.0</DATA>

<AUECS>

M — 1 UECS » W 8 X ®» 7 # — ¥ v bk . UECS T o § # @
B E®mEHBICIETI O 7 +»+—~ vy bho@EfEIXHHMASH S, & F
XX LAN % Fl H L T 3+ X T o #H &KL THERE I N D .xml T
# s 2@ fE X UECS Y 7/ T3 & F Mol ® 2 H% 72 K ®K
LT 3 UECS % 7 ® ver & M 121X, ®EF £ HHEKH O N — Y a2 v
S R S S 7| N/ N - AN S d VR type B M 1T ® o B E A R L, T O
% &, SoilTemp.mIC (Z o 3 & M #E % 4 A — ¥ ) H»N 23.0 T o %
o E o T @ E X T H D type B M fE o & %k, B {f ¥ UECS X J&
BB R EF I o TEE SN D room, region, order O % J§ %
Wik 2 o @ fF XN ¥ 8 %2 kI3 T B BEH @ 8 3 0 @ B E T 2
= 0 K i priority J& M X Z o H o B % JE L &2 K E T D5 -0
O ¥ wE T HDH. IP Y UV o IETHEHY O IPT F LV X E KT

M R 1
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(A)test. xml

<txml version="1.0" encodine="UUTF-8"%>

<ROOT>

<PRESET_CCM> o
<DATA twpe="InbirTemp” room="1" region="1" order="0" priority="16" name=";R=MI=ua"/"

<DATA type="InkirHum|d” room reg|onf1 order="0" priority="15" nams= xmémuLF f

<DATA tvpe="WAirTemp” room="0" region="0" order="0" priority="10" rame="EF 58

<DATA type="WAirHunid” room="0" region="0" order="0" priority="15" name= BEFLEE"/

<DATA type="WRadiation” reom="0" region="0" order="0" priority="13" name= E&f Eoies

<DATA type="SoilTemp.mIC” room="1" rezion="2" order="3" priority="29" name="15H12" />

</PRESET_CCM> B

<ABSHUMID temp— fmimq«/m = :mEP‘TuF’_ > o £ e 53 3 5=

<DATA tvpe="InAbsHumid” room =17 region="17 order="0" priority="29" rame=";2=EFHELEE" ~

</BBSHUMID>

<YENTILATION>

<CONST |ishtThrRate="0.7" |ishtRefRate="0.15" thermoThrRate="5.8" rat ioFi|mJcFlcor="2.6" . =
<RECVALUE indirTeme=""8FF5E" indirHumid="8=LEE" whirTenp= B8R whirbumid= E&'f\uﬂt wRadiat ion="EX-B " />

</VENT?DMA rame="SEEFIHMEE" tvpe="Vent iRate. xCC” room="1" region="1" order="0" priority="29"/
<EVAPU> e —_—— . n e - g o P e gy -
</EVAPE]E]ATA rame="JEEFIFRFHELERE" tvpe= EvapoRate.xCC” room="1" region="1" order="0" priority="29"/
CAENTILATION:
GRAPH e EE ks ks -, .
CGRAPH_MIN tjtle="508 * JBE" rangeleft="C" rangerisht="%" width="400" heisht="300">
<DATA axis= lett 2 BEFIGURC/DATAY
<DATA axis= left "> BASLE</DATA>
<DATA axis="risht >iB=LERE/DATA>
</GRAPH MIN - g o s - , NS )
<GRAPH_DAILY title="5UR” range="C" width="400" height="300">BE=MI5iB</ GRAPH_DAIL Y
</GRAPH>
<DAILYREPORT>
<REPORT name=";B=N5E" />
<REPORT name=";B=FIEE" />
</DAILYREPORT:
<ALERT> N N4 n - g - - -
<LEVEL rame=";BEMISUE" thread="over” value="3%" min="10"/>
</BLERT>
</ROOT>

(B)SendSchedule. xml

<Pl wersion="1.0" encoding="UTF-§"7>
<ROOT>
CSENDLCME_TIME year="2011" month="3" day="10" hour="18" minute="0">
<DATA type="WinYert iMark” room="0" region="0" order="0" priority="29" name= "Ha5Z= IE.#unF 23 /DATA
<DATA tvpe="AHOrderTeme” room="0" region="0" order="0" priority="29" name= Hﬁ%uﬁﬂgmf‘; "> 14</DATA>
</SEND_ONE_TIME>
<SEND_ROUTINE hour="19" minute="0">
<OATA type="HPHeatTemp.aHP” room="0" region="0" order="0" priority="28" rame="HFIEEZ&TEB R > 18</DATA>
</SEND_ROUTINE>
</ROOT>

¥ — 2 R Y 7 YU =T OKRE T 7 AN O R E B
(A) ® test.xml (¥ UECS » LAN T % & L 7= 1§ # o & ¥ F ik
L # 9§ %2 . (B) ®» SendSchedule.xml (¥ UECS ® LAN &
g x % ¥ & + » = ®»© o WL #;LL F %k = w® #& T B .
SendSchedule.xml » & #H & h 5 &, & #L Y 7 b v = 7 ¥ £ &
SO (VR E A BB L T, B ®B I H L W EREANEICHK o T
LAN (Z T 5

=

B o
o

N
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UECST» hO—>

=03

File Help

=M | A= JViESEHE | FTPERE | PostersDEERE | EHEMIN (71 i0tAD | o
[kor1/azsie 10:26:10 JOSSLERHLELE. =
2011/03/16 10:26:12 MEAREZ 7 A LIRS Y LR,

2011703718 10:28:12 BIECCHOBRIENICHT L. S 19" ESRLELE.

2011/03/16 10:26:13 FRREHCRERRALHMP 030, 0L E & i3 o IR 5 T — ILIEE)

2011703416 10:26:13 TEREHCRETRILHMPII0 MG 0L T & o R R TEHA — LRSI FEELE L.

2011408416 10:26:13 TEREHREHENER 0L T Qo RS TBHA — LB S ERELE L.

2011/03/18 10:28:25 537 ) OBRIEFHRTLELR.

2011/08/16 10:28:25 457 (A OBHIEFRBTLELE.

2011/03/18 10:26:25 i ETrAIHRmYE LR,

2011403716 10:26:25 EZ7A ISP (ELRES) DaATaR F1EBOEMFBEEBLTLE T EEIfTohEEA

2011/03416 10:26:25 FET 7 AR QEREE: DATAR J2EBOBTHBEFE L TLET. BEIITHNEE A

2011/03/16 10:26:25 —E) ORFITERCHTLELE.

2011/03/16 10:26:25 LEL# <DATA type="ResetPulse” room="0" rezion="0" order="0" priority=29">0<4/DATA> (E{SHIF:00:0
2011408716 10:26:25 EZ7A NP (EBEEMSEES 00:00:00mERIFERICHTLELE.

2011/03/18 10:28:25 BE QL—F) OBRMMIERCHTLELE.

2011/03/16 10:26:27 FBFHFOOCH “WinDegree” FHIPF I LA “/192.168.1.120" MABELE LE.

2011703716 10:268:27 FBHROCCH "HC02Density” MBIPP F LA /192,160,146 DEBIELE LI,

2011708718 10:28:27 FEFHOOCH “Windegree” HIPF K LA /182, 168.1.128" DAEBIELELE. v
€l | 3
O IRFRLANZEE | E@mdt—JEo7

Fi5/rvk 36 A
X — 3 BB Y 7 by =27 BEBREOKRF. YT Y 2T
T # 3 5 & 5 o o % 7 W @ & K oo & B W om A BH N D a v Y
— AW T Y 7 NY =T OB ERRE R . A — N ER R
& , FTP % & , PostgreDB § & W m T = v £ h, 4 H ~ o F
— % 2B IWKCHM AT DT Yy N EOKRE EIT O . EKENA
., TNy s o @EETHY, BHY T MU =T TMHRATE
v BOEON R A L 2k ICIKE KA EMNF T DL 20 BT D
30
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(A)

CCMZ{ERR

Z{SHE: 2011/03/16 10:27:00

[BE={EEE 18 finfirTemp [i72/0/10 |[/182 1681 B&lnone) Il |
[EE=IEEE Bz IfinfirHumid 72/0A0 |[/192 1681 B6(none) Il |
lCar(FAF 1) |5 [cap mHP IBro/0/30 [[{192 1651 1800102 1681 1800 |[r.o0-E10 |
EES R 183 |n&irTamn /010 |[/192 1651 A5tnener Il |
[EERRE s finfirHumid /00 |[/182 1681 65(none) Il |
BENSE 75 [WeirTemp 1/0/0/10 /192 1681 48(none)

EMEE B3 WisirHumid 1/0/0/10 /192 1681 48(none)

[E=FIC02(SensaAir! 1013 |[InCO2Dens 1/0/0/28 192 1681 240(none)

EES|eep] 1580 |[nCO20ens 1/2/0/20 100.162.1 66¢none)

[EEFICO2 1755 |[InCO2Dens 1/1/0/28 1021681 65¢(none)

[B¥co2 [a0s |[WCO20ens 1/0/0/29 1821681 92¢none)

[EFvEGT pos  |InWBGT.mNG 1/1/10/10 1021681 27¢none)

[EMWEGT P04 DutWBGT.mNG 1/1/10/10 1021681 27¢none)

BAEIERE 197 [MPetTempmitic  [1/1/10/10 1821681 27(hone)

i 17.7 WetTemp mitiG 1/1/10410 162 168127 none)

B34 |[GlobeTempmWG  |[1/1/10/10 |[/152 1681 27{noney Il

(B)

=?2xml version="1.0" encoding="utf-8" 7=

- <UECS >
- «<DATASERIES year="2011" month="3" day="16" hour="10" minute="29">
<DATA name="BEILFRE" type="InAirTemp" room="1" region="2" order="0" priority="10">19.4</DATA>

<DATA name="RZEILZE" type="InAirHumid" room="1" region="2" order="0" pricrity="10">81</DATA >

<DATA name="COP{H A+’ HP}" type="COP.mHP" room="8" region="0" order="0" priority="30">0</DATA>

<DATA name="RE@EREA" type="InAirTemp" room="1" region="1" order="0" pricrity ="10">18.7 </DATA >
<DATA name="REMEE" type="InAirHumid" room="1" region="1" order="0" priority="10">99</DATA>
<DATA name="E#m"@&" type="WAIrTemp" room="1" region="0" order="0" pricrity ="10">7.5</DATA>
<DATA name="E#ZE" type="WAirHumid" room="1" region="0" order="0" priority="10">54</DATA>
<DATA name=
ATATA rama—"

HEEA N tuns—"TarNINane” raam ="1" raninn="2" Ardar="0" Aricarite="20"-1 588 ~/DAT A -

BEMCO2(SenseAir)" type="InCO2Dens" room="1" region="0" order="0" priority="29">1003 </DATA>

e BT
( B)

% — 4 BH Y 7 Y 27N 1T CHER T D

O EZEHE®RE ST LE 7 7 A4 M. (A) html 7 7 A4 1A
xml 7 7 4 . W+ ndb 77 v % xR LE. T DL FEH O
£ R 1T HA K L T WD

fie Ro1 fF
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(A)

HMP110%i8 - iREE

275 4| a0
i 80
250 {1 VIRgY RFY v 70
&0
el | s
o 50
P, I e e e e et 40
30
1?.5 f RRARRERET LRl e A A 20
15, | [ . 10
i i ! i o
3f1512:00 3/1518:00 3/16 0:00 3/16 &:00
Time
— BESZEHMPI0) — BEREMHMPI10) — BEEEEHMP110)
REBEBHMP110)
X — 5 Y 7 b ox
145 2 & o fE % 7 v v ML 2
¥wE, E/NMEE T e v T D
4 & L THE KR S
MR 115

275

25.04|
22.51|
© 20.04|
17.51]
15.0 1|

12.51|
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(B)

=R

2/26 228 3/2 34 3j6 3/8 3/10 3f12 3/14
Time

B L= 27 7 7 . (A)
7 (B) 1 H © &% K i, F
7 jpeg B X o ®H & 7 7



A
1 CCMA
2 type
3
4 UECSVersion
5 lip
g 2011/3/15 1418
7 2011/3/15 1418
g 2011/3/15 1420
9 2011/3/15 14:21
10 2011/3/15 14:22
1 2011/3/15 14:23
12 2011/3/15 14:24
13 2011/3/15 14:25
14 2011/3/15 14:28
15 2011/3/15 1427
16 2011/3/15 1428
17 2011/3/15 14:28
18 2011/3/15 1430
19 2011/3/15 1431
20 2011/3/15 1432
21 2011/3/15 1433
22 2011/3/15 14:34
23 2011/3/15 1435
24 2011/3/15 1438
25 2011/3/15 1437
26 2011/3/15 1438
27 2011/3/15 1439
28 2011/3/15 1440
28 2011/3/15 1441
30 2011/3/15 1442

i”

B
BFa

Time

R T BT AT

— 6

(o}

Bt
Date

100-El0

141755
141855 110315
141855 110315
142055 110315
142155 110315
142285 110315
14£385 110315
142485 110315
142585 110315
142655 110315
142755 110315
142855 110315
142855 110315
143055 110315
143155 110315
143255 110315
143385 110315
143455 11031 1]
143585 110315
143655 110315
143755 110315
143855 110316
143855 110315
144085 110315
144155 110315
fi2 N
(o
7

 FL & L Tz
ot o PRESE

7 7 A
1 4T B 12 B
DA
N

EAA

8]

266
266
26.7
269

27
271
271
269
26.7
26.7
266
264
262

26

26
258
258
258
253

25
248
247
247
247

=
7

none

none

nane

78 258

74 259

78 258

79 262

92 263

80 263

g2 264

il 257

a1 258

75 257

77 258

80 259

75 257

a8 253

a8 253

70 253

72 253

72 253

63 253

70 245

61 243

66 242

68 241

[of:] 24

gz 242

v oz 7

% =

CM T

%)

G
EFEASEEICEE RERM R RERILE EASIE
InAirTemp [nAirHumid InAirTemp InAirHurmid WAIrTemp WairHumid InGO2DemInC 02 Den: InC 02 Dend WS 02 Dens INWBGT mi QutWBGT 1 NWetTemy
roormreginn-order—pric0-0-0-10 0-0-0-10 1-2-0-10 1-2-0-10 1-1-0-10 1-1-0-10 1-0-0-10 1-0-0-10 1-0-0-28 1-2-0-29 1-1-0-29 1-0-0-28 1-1-10-1C1A-10-1C1-1-10-1
100-E10
1821661 119821681 1none

it

H

none

1 o

K
ESEE BEMCOLEES

toosgE

L

1t}

i}

none

281
281
283
285
287
289
281

29
288
286
284
283
281
278
2713
275
278
278
274

27
267
262
261
261

262

(6] 2]

Mo ESCO2 EPIWEGT EFWEGT B #HEEE)

nane none

277
278
279
281
283
285
287
285
a2
281
279
20T
276
272

27

27

27

27
268
264

26
256
256
255
257

& D& B O

178 565 346
1B 369 503 564 365
18 363 502 565 3562
181 363 497 560 338
18 363 493 558 355
1706 366 490 555 348
178 381 489 555 350
¢ G5! 381 485 566 348
179 381 4a7 571 358
179 361 498 574 346
178 363 507 ] 345
18 363 511 570 348
183 366 516 574 343
183 366 517 578 343
182 369 524 584 349
181 an 524 586 346
181 3an 525 586 345
182 S 526 586 350
182 374 a2 586 348
182 374 i re) 587 346
181 376 543 605 348
181 371G 546 a03 342
181 384 546 608 349
183 387 547 608 350
183 380 546 G608 S
. -'
. . -
S HERR L 21 &2
"oy 7 F T % o L &
N AT b h T w b3 CCM
o N E WL o X
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VECSa v — )L @SYSLOGAE —E AT,

ek UECSHERT —E 2 wrx

region="0" order="0"

EtheakEE: BA6T), =v64), FEH65.879), 145 S SHE@ME(1440@ ).

FERE E—ﬁ(%) =0 (0), FH0.308), 145 & FHMEmMER (14400 ).

FEMEE &4 020), &0 (0), F5(0.304), 1\1&?1?@@(1440@).

B (RE1) - BEIIFHOTLI,

BER (FRre) @ &A029), S0), Ft5(14.929), 1452 - SE(14@).

Bl (R#a)  &AD), B (0), F9(13.286), 145 S FE@EI(14E]) |
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2011/03/07 00:50:12 FIPT S —hised L L (102)

2011/03/07 02:10: 11 FIPT S —hisE L3 Lz (102)

2011/03/07 03:00:11 FIPT S —higedt L3 Li- (102)

2011/03/07 03:20: 1 FIPT S —higE L3 Lz (102)

2011/03/07 04:30:14 FIPT S —hisE LE Lz (2)

2011/03/07 05:10:12 FIPT S —hised L Lz (102)

2011/03/07 05:30:12 FIPT S —hisE L3 Lz (102)

2011/03/07 13:40:11 FIPT S —higet L3 L1z (102)

2011/03/07 13:50: M FIPT S —hiZE L3 Lz (102)

2011/03/07 14:20: 11 FIPT S —hisE L3 Lz (102)

2011/03/07 14:40: 11 FIPT S —higed L L (102)

2011/03/07 15:30: 1 FIPT S —hisE L3 Lz (102)

2011/03/07 17:00: 1 FTIPT S —hised L3 L= (102)
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