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/* test.c
* Odor Monitoring Board Test Program
* 2016.11.22. Senko Div System. nikim@senko.co.kr
*/

#include <sys/stat.h>
#include <sys/types.h>
#include <fcntl.h>
#include <stdio.h>
#include <stdlib.h>
#include <unistd.h>

#define IN 0
#define OUT 1

#define LOW 0
#define HIGH 1

#define PIN 24 /x P1-18 */
#define POUT 4 /* P1-07 */

staticint
GPIOExport(int pin)
{

#define BUFFER_MAX 3
char buffer[BUFFER_MAX]:
ssize_t bytes_written;
int fd:

fd = open("/sys/class/gpio/export", O_WRONLY):

if(-1== fd){
fprintf(stderr,"Failed to open export for writing!¥n");
return(—1);

}

bytes_written =snprintf(buffer, BUFFER_MAX,"%d", pin):
write(fd, buffer, bytes_written):

close(fd):

return(0);

}

staticint
GPIOUnexport(int pin)
{

char buffer[BUFFER_MAX]:
ssize_t bytes_written;
int fd;

fcg = open)(%/sys/class/gpio/unexport”. O_WRONLY):

if(=1== fd
forintf(stderr,"Failed to open unexport for writing!¥n'"):
return(=1);

}

bytes_written =snprintf(buffer, BUFFER_MAX,"%d", pin):
write(fd, buffer, bytes_written):

close(fd):

return(0);

}

staticint
GPIODirection(int pin,int dir)
{

staticconstchar s_directions_str[] ="inWO0out":
#define DIRECTION_MAX 35

char path[DIRECTION_MAX]:
int fd:
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}

staticint

snprintf(path, DIRECTION_MAX,"/sys/class/gpio/gpio%d/direction”, pin):
fd = open(path, O_WRONLY):

if(=1== fd){
fprintf(stderr,"Failed to open gpio direction for writing!¥Wn");
return(=1);

}

if(=1== write(fd,&s_directions_str[IN == dir ?0:3], IN == dir ?2:3)){
fprintf(stderr,"Failed to set direction!Wn"):
return(=1);

}

close(fd):
return(0);

?PIORead(int pin)

#define VALUE_MAX 30

}

staticint

char path[VALUE_MAX];
char value_str[3];
int fd;

snprintf(path, VALUE_MAX,"/sys/class/gpio/gpio%d/value", pin);
fd = open(path, O_RDONLY);

if(=1== fd){
fprintf(stderr,"Failed to open gpio value for reading!¥Wn'");
return(=1);

}

if(-1== read(fd, value_str.3)){

fprintf(stderr,"Failed to read value!¥n"):
return(=1);
}

close(fd):

return(atoi(value_str));

GPIOWrite(int pin,int value)
{

}

int

staticconstchar s_values_str[]="01";

char path[VALUE_MAX]:
int fd:

snprintf(path, VALUE_MAX,"/sys/class/gpio/gpio%d/value", pin):
fd = open(path, O_WRONLY):

if(=1== fd){
forintf(stderr,"Failed to open gpio value for writing!¥n'"):
return(-1);

}

if(11= write(fd,&s_values_str[LOW == value ?0:1],1)){
fprintf(stderr,"Failed to write value!'Wn");
return(—=1);

}

close(fd):
return(0);

main(int argc,charxargv|[])

int repeat =10;

J/*

_27_




* Enable GFPIO pins

*/
if(=1== GPIOExport(POUT)| |-1== GPIOExport(PIN))
return(1);
/*
* Set GPIO directions
*/
if(=1== GPIODirection(POUT, OUT)||-1== GPIODirection(PIN, IN))
return(2);
do{
/*
* Write GPIO value
*/
if(=1== GPIOWrite(POUT, repeat %2))
return(3);
/*
* Read GPIO value
*/
printf("I'm reading %d in GPIO %dWn", GPIORead(PIN), PIN):
y usleep(500%1000):
while(repeat——);
/*
* Disable GPIO pins
*/
if(=1== GPIOUnexport(POUT)| |-1== GPIOUnexport(PIN))
return(4);
return(0);
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il | / gl I : |

Pu;uz FEA #2 aF g

HE
<19 28> A& B 24 A" Y=



- CH4, CO2 & AH9JA W2le] AAolal, H2S, NH3 &
=9 7t 1A R X#?Md W2 e] AlA Array = E07
Array 2 H}E BUA] a1, FXke] 2Way "EE Fo, AlA
H Z3t 25 3F3 3

- 2Way WH = EﬂEPOIDM Azt A met 2-E7] wZed 22 AlA Array = E
Elolm A7 1A wet [SA-FA-SA-F24] o AelES 7HE S

shep4] wale] M olw, A
AE a3 U2 3o 231 AlA
Array 2 HUAY vI=

713
=%
=
Al

5 & (injector module)®] 7§

o) AR BE AFE AHE MOS A6l e otHARe F
o e

— ¢

Y Cg
HoRE & FAo] 7hed FARES] /Nde] da.

- bRl Tk B HAANRE BYsr] 97t 24 AAl= 6-port valvedTts EES
g&3t vFe AsE 247E FAE  AEF TS .

- 22y 7]E 6-port valve B AEEHE AFHEUET Al=Hlel A gstr]dl HlE2<l

E

BRI A A o] Y= Aol A,

- o]dll 6-port valve®| 2EdE S &8s, LHEAQI 3-way valve?| Z3F-& 3l 6-port
valve?] AT 7S FdstaA+ &

S.ﬁ.f {PLE SAMPLE

"J’EI"ITWASTE VEMTAWASTE \A
Vo J’\f— L ¢

a
rJ —P COLUMN K\’i; — COLUMN
SAMPLE SAMFLE
LOOP ) LOOP o

PUMPY FUMPY
MOBILE PHASE MOBILE PHASE

<71¥ 29> 6-port valvel| 2z,

v
.

-
-

O 3-way valve?] %< 3 AFFU=2 74
- 3-way valvet: Z o] FFHE 203 Aol FFHA gt 2ol A= g
Fo 2 FE7F 53k valveE, o813 3-way valveE 3/ME 23t Heo] &=
A & W sample loopoll IFHAZE7F YA L, 3-way valveol Mol FFH
sample loop®l A3 AHAE7} MOS AAE FHEHES 3].: 2xe 1A,
- 3709] 3-way valved] Z3<S B3 TAT JFHANEY FFFARE] FF2AE 7E

g i
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450]3, sample loop2] AolE ZAFoZH MOS AAME FFIH= FFHAES
= 24E F UAES 7] 7he.

o o] 3-way valve®] ZHTOEE 6-port valveE: TAE F Ue o] dow,
|HOEE 7|& 6-port valve THH] 1/50 ~ 1/100 FFoE AHHA 7o= 7L
T AeH, e tzAg BAAR O &) 7Hsd AR .

- &3 sample loopoll AHAAREE 297 feiA= B9 mlo]dmgd s ARbste] F7]
o] FFHANETF AFCE sample loopoll A  UEE FASHH, AFHAES A%
SAS AT A5 A 2Hle FAo] ThE.

[Ready mode] [Start mode] r/’_-w\‘-, :
| ] :
- I" I
! L%
' . S —— feamergag) | MO
<713 30> 3-way valved] %o g FA3 ALFFUnE AE7 32
O A&+ = E(injector module)] A7

- 3-way valve®] &3 T3l 7% AFTFURES AHE ZEFEE Astax AAE %18
- GFuE A A BE Ui 3719 3-way valves ZHZF 1143163, 7} valve2ke] A
A 93 x ujlde ¢FvlE ZE Ui &5 738l 3717 58 F IEE A

- B3 dFElE A BEol| A4 valves 1Ak, A Sl AR ARS A
o] 3719 g7t HAYSHA] BES EE valved] dAFlE O-FS 2708 7194 2ol A3k

O A &3 =& (injector module)e] Azt

- GFHE AEE AR AR AEFFUEECH, RS 59 ¢FE REE T4
- 5718 &FrlE BEE FolA 370 3-way valveE DAY F Y= BEC|L, UHA F
M 3-way valveZt A&E &FvjE EES 1AHT 5 Ade Wl vHE FA85 4

A Bgo 2943 87 7Fest=E AL

- B AFFAREN LT 3-way valver KOGE AHF=)Y ddt 7]AE 3-way
solenoid valve©]™, DC 12V ZZ9|4 On/Off7} 7Fs3k 113t valveol i ©x=2] W<l
PCBe| Ao22& Fall AsAoE F+ JAES 4.

- A AR AFFAREY sample loope 25 ml &% HZE A9 loopE 33t
o NE9 BFFAELS 12T + JEF Az
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<13 31> AFFYRE A4S AT AAARA)
;1_“;ﬁl

+$J Lian
3]
y L
a . LT
o e
= 1
i
. |
=
Hi S
B 1 %
1 |
N == o2
EF' i B T
T | = B i }_ T H
g 1
[wa] ARATRTFTAR [MaTEAGE | e | Cici | EERARL
v | dlsEET |
| L4 I t— I
HHOMREA' DRAWING BY  5.W.Les | CHECKED BY [SCALE 1 : 1| DRAWING NO.FKZK12-044 PROJECT ; 645 Sumpling] , o
[DESIENED BY 5 Wier | Dswin |pare SHEFT N0 001 700) |TITLA _ Wodule |

<19 32> AFFARE AE AT BARAERQR)
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<719 33> &¢Fu)g AEZ AR JHAE A HEFFYE E(injector module)

O A&+ Y = E (injector module)e] 37}
- AFFJEE HUF A xoly, Pyl AulEsE F o Zols 6 m, AR SIS 1HF
2 05m & 124 AR 59 w22 pAsEon, @b A5 AAge] Ags 05
m, 1.0

m, 2.0 m, 40 m, 6.0 mZ F 57 A4 HIE HAIF}

! LR E R

.-."" "‘-_.__ 05 m 10 m

27 =8
20 m 4.0 i [r—— &0 m
[ J®8ERG § o © © © © © ©o o o=nghem
i - .
&'~ & Limin = 0 m
#HYE 55
<19 34> AFURLE B} A2H
- WAl =22 nbutanolE ©]&3tR o™, BH7F 24 37HA] oA BIFE AT

2711 : A8 FUAEE o199 F d7E =5 EH

272 AR FRUeE ol9le) ZE 4TS A

27 357 As §<d

Sl UwlA AR B2k 47 U

_38_



£ 13 AFFUEE WU A
AA G, V(33 ¥HE F7
># =41 =3 2 =3 3
A8, m| Mean SD %RSD | Mean SD %RSD | Mean SD %RSD
0.5 3.316 0.1 31 3.541 0.0 0.5 3.364 0.1 44
1.0 3.231 0.2 5.6 2.729 0.2 8.9 3.052 0.2 5.0
2.0 3.511 0.0 1.1 2.632 0.2 8.9 2.897 0.3 9.0
4.0 3.464 0.0 0.9 2277 0.1 34 2.515 04 15.1
6.0 3.260 0.1 24 1.756 03 17.8 2311 0.5 219
Mean 3.357 2.587 2.828
SD 0.1 0.7 04
%RSD 3.7 25.3 149
Al A gk, V(33 RS 7Y
> # =01 24 2 =4 3
72, m| Mean SD %RSD | Mean SD %RSD | Mean SD %RSD
0.5 4.555 0.0 0.8 4.607 0.0 0.1 4.540 0.1 14
1.0 4513 0.1 1.5 4.222 0.1 3.3 4.399 0.1 1.6
2.0 4.606 0.0 04 4.163 0.1 3.6 4.312 0.1 3.1
4.0 4.580 0.0 0.3 3.920 0.1 1.5 4.073 0.3 6.5
6.0 4494 0.0 0.8 3424 0.3 79 3.907 0.4 10.1
Mean 4.549 4.067 4.246
SD 0.0 04 0.3
%RSD 1.0 10.7 6.0
- 2 WA FAfle] AR HAIYE Brkste =4 19 A Adel wE H7F Ak
BUNEZHA 4% olHZ AFHow Hrted A Al AHglel FARE AlAgho]
e
- QR F71Y Gl Ae =21 1, 29 AF Aok At HolHSE AlAgho] vrolx]
= o2 YEhg
4) Area & Small injection E& 7I'&
O Area sampling port] 73
- oS 2 o] e FE(EAANAE E B FAAANE dHEs A,
shte] FFHRUE Y AxEo R Y W AHARE A AT F e Vs
o] o] &7
- 71 point A2l A E FATE ot 1A 22 area WA OE WHATI WL
Hde] FHz EH s SAAAEe] oFHE aRFoR AHY F de Aoz T
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SGHAME SULE

<719 35> Area sampling port?] /Nd%=

O Area sampling porte] AA 9 A=}

Area sampling port= 7|22 0 & MOS A9 Hdte] 4 3149 &5 zhe= v
ANz Adst shte] HHEYUEHEY Al2FloR of 10 m ¥HE e 371 FUsk

GHANEE MOS AMZ FFT F U=EF A
AT AR Fol HFYU WA 1 m FHE HA A-o] Jhesiv, FYstaA &t
T W0l mEt AN BT FAEE Fo A4S 24T 5 UEF AR

<19 8>3 MOS AMRES Ao A2HH area sampling port®] 7Hd =5 UERH
ZolM, FHFF YR E(injector module)?} AH JAFNE=EF dlo FYUHE FFHAE9 ¢
Aol MOS AANZE &85 = "o g L=

T3 area sampling portd] FYE FHAANRE FUHE T Yol wret HEo] o4
T2 A3 Aol ofd aread] WHAQ AHEEE AZITE AAHL =45}
U, 71Z point sampling®] ®H& 13} s dst= 2o 24T 5 e o A
sampling port®] Wj#-e W7 12 mme] PVC shelZ2 A%sigiam, wjete] A of

ANE FUTE 1 mm & AL F AL 7)€ 500 mm FASE AT

<71%¥ 36> Area sampling port? TAE
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DHANING  BY CHECKED oY SCALE 1o DRAFING NGO PROJECT : CA% Sampling Fr
DENIGNER BY DATE SHEET N0 0OFSpgs [TITLE  © Mootuls

<719 37> Lab. test& area sampling port®] MOS AAEE T4

B O

ORAWING  8Y
DEESICNED BY

CHECKED BY

SCARE
naTE

BRANING NO.
SMEET MO,

FROJECT :
TITLE

AL

<719 38> Area sampling port®] AT FURH A
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<71¥ 39> Area sampling port®] A2} ARz

O Area sampling port] 37}

- AFTUEE (injector module)®] B7te} FIZ WHOE Ao wWE AA wH-EAIRL
Aoz F713sh
£ 16. AFTYEE 7L 25
AA BESAI7E sec(33] WHE HU}

S #l, #2 =41 =4 (2 : =4 3

72, m| Mean SD | %RSD | Mean SD | %RSD | Mean SD | %RSD
0.5 2 0.58 34.6 2 1.53 65.5 2 0.00 0.0
1.0 2 0.00 0.0 2 0.58 24.7 3 115 | 433
2.0 4 0.58 15.7 4 0.58 13.3 5 0.58 10.8
4.0 7 0.00 0.0 12 1.73 144 13 0.58 4.6
6.0 10 0.58 5.6 42 4.04 9.7 28 3.06 10.8
s #1 AA gL, V(33 BHE H7h

Zz74d1 z71 2 Zz713

7], m| Mean SD | %RSD | Mean SD | %RSD | Mean SD | %RSD
0.5 1.767 0.03 1.6 1.805 0.08 4.7 1.773 0.09 5.2
1.0 1.742 0.06 3.6 1.079 0.21 19.9 1.204 0.12 10.2
2.0 1.727 017 | 10.0 0.948 0.04 4.4 1.328 0.09 6.9
4.0 1.733 0.10 6.0 1.003 0.07 6.7 1.341 0.23 17.5
6.0 1.765 0.02 1.3 1.037 0.20 19.8 1.447 0.07 49
S #1 AA gk, V(33 HHE 371

z=711 z7 2 %73

A2, m| Mean SD | %RSD | Mean SD | %RSD | Mean SD | %RSD
0.5 2.932 0.01 0.3 2.937 0.04 13 2.920 0.03 11
1.0 2917 0.02 0.8 2.509 0.18 7.0 2.598 0.09 3.4
2.0 2.903 0.07 25 2412 0.05 2.0 2.678 0.06 22
4.0 2.900 0.04 15 2.454 0.05 2.0 2.676 0.16 6.0
6.0 2.910 0.01 0.4 2.468 0.15 6.2 2.744 0.05 1.7
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=il
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M
o
Ho
e

ol /s WAL Aol Egste A S7HAA > AH >
A2 > A > A
AAet A7 FAEE] 71217F 1 mole] 79 RhAIRbelu AlMghe] atole =24 S+

dual sensor(MOS) pattern 347]& 4§

O Z4kH £/ $EE 913 dual sensor AA
H

}j.
>
ks
T
o
®
P2
>

5
)
T

=1 A HREEEE o83 105 AlAell oidk 4% &4 23

- IE WSS ol 8d A 3] 180T BRY(ILE : 2603, 271E : E3-02, 41-00,
Q1-04, 825, 2611, 2603, 2600, 2620, 315 : 42A-00)

- OE BSEEE o]4% A 2/ I8oR BREAILE : 2603, 2718 : 42A-00,
41-00, E3-02, 2603, Q1-04, 2600, 2620, 825, 2611)

- SR AR AXRE REEEEE o] 87 FEREA A AlA 2600271 TRE AllAfel 7EE

48 20.3%

WA -2
o =
k]
- sl g B 00
b ‘“‘.I. Gase * o
TR L L] o
- "":ﬂ o ]
» ik
= . B
&
&=, b
-
-
4
™
=
-
Ly
o8 a4 [+ i i 8 & i Py M
A 1 (86.5%) AR 1(86.7%)

<7 40> FAH ANRT MgE s tF FAE 24 A3

- Mgl 245 5 Aolo] iF WEY] S5 AolBE, wege] 2 A 5
HHog AEsta AAHE 0%, WSEEE NS F7h A 602 oS 7]
Fog A BIE AT AN HAE 55F

- 2kl =Ao) AE HAHe] MOS AlA] ;. E=AF FIGARO-TGS 2603, $-AF
FIGARO-TGS 2620, AlA}F FIGARO-TGS 825 ©|1, #|E3|Ad7]<e ALS 93 F7}
A A= FIGARO-TGS 2602 A+

_43_



3 20. At F7 WEE S AN B A
= A 41-00 | E3-02 | 42A-00 | Q1-04 [ 2603 | 825 | 2620 | 2611 | 2600 | 2602
WS4 (V) 0314 | 0330 | 0172 | 0199 | 1253 | 0.775 | 0.494 | 0.257 | 0509 | 0.224
Wl ARA%) 0.9 25 5.0 2.7 3.9 14 1.6 2.1 15 1.9
B WSET(sec) | 270 | 277 483 250 | 41.7 | 480 | 317 | 290 | 367 | 503
A& (%) 3.7 2.1 24 4.0 9.1 0.0 1.8 0.0 1.6 1.1
HE-S-h(V) 0273 | 0269 | 0.042 | 0147 | 0.650 [ 0.710 | 0.405 | 0.453 | 0.460 | 0.376
T ADA(%) 7.6 6.9 17.7 5.4 75 23.0 1.5 176 | 120 | 220
w| WHSSE(sec) | 420 | 487 43.7 473 | 583 | 613 | 527 | 487 | 570 | 580
A4 (%) 8.6 8.3 13.0 6.8 5.5 3.8 2.2 24 1.8 4.6
% A 41-00 | E3-02 | 42A-00 | Q1-04 | 2603 | 825 | 2620 | 2611 | 2600 | 2602
WS- (V) 0.086 | 0.125 | 0.088 | 0.036 | 0105 | 0.196 | 0.237 [ 0.112 | 0.189 | 0.146
Wl ARA%) 6.0 4.0 1.8 10.7 | 6.9 3.8 1.8 6.8 1.6 14
B WSET(sec) | 370 | 44.0 54.0 443 | 397 | 490 | 393 | 293 | 440 | 450
AN (%) 7.2 8.2 4.9 34 29 5.4 1.5 3.9 0.0 2.2
HHE-K(V) 0.585 | 0578 | 0370 | 0395 | 3509 | 3.156 | 2391 | 2319 | 2429 | 0967
T AIAH(%) 13 13 27.7 2.0 2.7 5.3 7.3 8.7 6.7 234
= | &S (sec) 4 7 10 6 7 12 7 10 9 28
AR (%) 25.0 14.3 20.0 102 | 14.3 83 7.9 15.8 6.2 10.7
Al A 41-00 | E3-02 | 42A-00 | Q1-04 | 2603 | 825 | 2620 | 2611 | 2600 | 2602
WHE-H(V) 0.125 | 0.169 | 0109 | 0.065 | 0232 [ 0252 | 0279 | 0.138 | 0.234 | 0.170
Wl ARA%) 5.4 6.8 9.1 8.1 24 2.0 2.6 5.1 3.8 0.2
B WSS (sec) | 373 | 413 50.7 447 | 543 | 483 | 403 | 297 | 453 | 480
A& (%) 34 0.8 2.7 43 43 5.1 9.1 16.1 45 8.0
HHE-H(V) 0431 | 0443 | 0068 | 0269 | 1432 | 1.676 | 0677 | 1.034 | 0.805 | 1.142
B AIAH(%) 7.6 6.9 17.7 5.4 75 23.0 15 176 | 120 | 220
= | &S (sec) 24 29 31 30 45 55 42 33 48 44
AN E A (%) 2.4 3.4 25.6 5.0 1.3 1.8 4.9 7.7 1.2 1.3
O dual MOS AlA ol o3} 2249 (x-y) - A
- ZkebH Amo] ek AAzEe WA s 2 2719 MOS AN 2RE 23199 5
HE4e 13
- x Foll= MOS Al 2603 S8ZAHE y Fell= MOS AlA 2602 S4EHS st
o 22 EHW ol AAAY ot TRl WE B4 J=E
Aol AHT B Ao tig e AlAL AL EAF £2E 1.03, 082,
0399] 71&7]18 zt= 5402 wd5e &<

MOEHED0Z

A0S F2BO

<7 41> FAAES 234 e EA
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O Il Egtelx e Fele Edetd 3Au4(OU, odor unit)ghes @S ALE3la

A7lell, A2 ZAE FaetF o] o] e @ ez 4Ed dart dF

O **Ml**fﬂ TRl wet TAHE e TRV EW, Y98 dHA=E FEolve

T MOS AlAete] whgAe 2}017} o], BgHEE(OU, odor unit) &2 4+HE3}7]

A HEFE DB/F &

@ W EAE AR A R %71% DBAFAZAE ol gt 23T &, A7 A7
€ MOS AlA 9t 373 sH s Prhet

- YF 1) ABE FAZIHOZ 108), 1004, 1,0008), 10,000812 SAIZ o R 3451 A7 A%
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< 21> 4 A= g BrF A

A A ZF 5] HFE T
S # dA gk, V(33 HHE H7h

B2 A A4

3] A<= | Mean SD %RSD | Mean SD %RSD | Mean SD %RSD
10,000 0.110 0.001 0.523 0.103 0.000 0.000 0.110 0.001 0.526

1,000 0115 | 0.001 | 0.870 | 0.104 | 0.000 | 0.000 | 0116 | 0.003 | 2.586

100 0121 | 0.002 | 1431 | 0104 | 0.000 | 0.000 | 0138 | 0.009 | 6.522

10 0119 | 0.001 | 0.840 | 0.109 | 0.001 | 0917 | 0176 | 0.009 | 5134

1 0155 | 0.005 | 2915 | 0172 | 0.005 | 2627 | 0411 | 0.019 | 4.511
gt As s
] 448 1,000 20,801
CELSS)
A A ZF 3] BlE =
S #2 . A gL, V(33 B H7h

RA A =A
3] A vl | Mean SD %RSD | Mean SD %RSD | Mean SD %RSD
10,000 0539 | 0.006 | 1.119 | 0544 | 0003 | 0462 | 0573 | 0.008 | 1.385
1,000 0.552 | 0.004 | 0.653 0.549 | 0.002 | 0379 | 0.602 | 0.010 | 1.665
100 0.566 | 0.001 0.204 | 0555 | 0.001 0.208 0.692 | 0.023 | 3.336
10 0.557 0.007 1.167 0.565 0.003 0.468 0.814 0.031 3.755
1 0.677 0.017 2.485 0.787 0.015 1.944 1.492 0.048 3.210

B3t w5
448 1,000 20,801

EELES

a5 g542

y = 0.00004% + 0.7041 o

R* = 0.9898

b

<19 45> BEPNHBEeE MOS AAge] B

- 108 oP3e] A A mFERE AAgke] Zol7} FEiskA] s
L BEelETrl RolsE AMRE mols Agon Huekiwwrl seaviust) —
20,8014) 571 W AA e 22 2.74),(S #1), 220)(S #2) FT/HE
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CASE 1N

)

<3y 47> DAY F4 HF A A Mist X (o)

%4 o} DB 28 % oF Age A% A
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AHAGAR S AAAHEL A
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o f71Abe AZEFAWOR 10 L/min 02 5B & 50 LE MY, B4
A7z Y% B¥ F GC/FID (Shlmadzu—ZOlo—plus)Q/} headspace (HS-20,

D6 o

ot

Shimadzu) 2 &§H7F22 #H(99.99%)= AH83tal, A&7 &5+ 280CE A
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- 3] & “A7|(Schematic)

A 1E A8 4 =

FE A 3 st=do] Al AA|(Artwork)
%ngl OPﬂéZ#OI %&% sl 4= FEE PCBE 7|8 Fx& &83}H,
BE ALY QY HE, SARE
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EEREE

]
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<1% 54. miniPCI-E QJE|H o]~ 3|2 AA)>

<% 55. USB ¥ HDMI QIE|#H o] 32 HA>

- PCB &= AA|(Artwo”} & Gerber)
4% o] TxZ PCB AA % AEUA AS

- oIy AR Ft AF

<% 56> TlolE A=A FakE
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<% 57> Hl°oJE] A A2 PCB
T4 &(Top/Bottom/Power/PinHole View)

O Hlolg A& Application 7%
- FHE dolEE rhaeta, e del dBlFEEE dEstr] gk AA Flol A A&
- AA A BET AAR H2E 3AS Fasty, oy #3/7te /g 38 HA

32 bit ARM 7]¥F QtE 7| Framework@ A}F&3F] Linux 7]¥ Shell Daemon
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- A e T ke FES GUI HEVE 84 F
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43t FHE Ve dadel=
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<E 22> HE TEA2 FQ BE FE 64 (MODBUS Polling %)

A

#include "modbuspoller.h"
#include <QDebug>

#include <QSerialPort>

#include <QModbusTcpClient>
#include <QModbusRtuSerialMaster>
#include "xitem.h"

#include "xdevice.h"

#define REQUEST LIMIT 100
ModbusPoller: :ModbusPoller (QSharedPointer<XDevice>device) :m stop(false), m device (device)

connect (&m_thread, SIGNAL (started()), this, SLOT (run()));
moveToThread (&m_thread) ;
m_thread.start();

}
ModbusPoller: :~ModbusPoller (
{

}
void ModbusPoller::stop ()
{
m_stop = true;
void ModbusPoller: :run ()

QString name;
OModbusClient *client = nullptr;
if (m_device->protocol () == XDevice::RTU)
{
client = new QModbusRtuSerialMaster (this) ;
client->setConnectionParameter (QModbusDevice::SerialPortNameParameter,
m_device->connectionProperty (XDevice: :Portname)) ;
client->setConnectionParameter (QModbusDevice: :SerialParityParameter, QSerialPort::NoParity);
client->setConnectionParameter (QModbusDevice::SerialBaudRateParameter,
(QSerialPort::BaudRate)m device->connectionProperty (XDevice: :Baudrate).toInt());
client->setConnectionParameter (QModbusDevice: :SerialDataBitsParameter, QSerialPort::Data8);
client->setConnectionParameter (QModbusDevice: :SerialStopBitsParameter, QSerialPort::0OneStop);
name.append ("modbus rtu, portname: ");

name.append (m_device->connectionProperty (XDevice::Portname) .toString());
name.append (", baudrate: ");
name.append (m_device->connectionProperty (XDevice: :Baudrate).toString());
}
if (m_device->protocol () == XDevice::TCP)

client = new QModbusTcpClient (this) ;

client->setConnectionParameter (QModbusDevice::NetworkPortParameter,
m_device->connectionProperty (XDevice::Port));

client->setConnectionParameter (QModbusDevice::NetworkAddressParameter,
m_device->connectionProperty (XDevice: :Address)) ;

name.append ("modbus tcp, address: ");

name.append (m device->connectionProperty (XDevice: :Address) .toString());

name.append (", port: ");

name.append (m_device->connectionProperty (XDevice::Port) .toString());

}
if (client == nullptr)
{

return;
}
QList<int> addressCollection;
QHash<int, quintl6> values;
QList<QModbusDataUnit> dataUnitCollection;

foreach (QSharedPointer<XItem> item, * (m_device->items()))
XItem::Unit unit = item->unit();
int address = item->address();

switch (unit) {
case XItem::Int32:
case XItem::UInt32:
case XItem::Float32:
if (addressCollection.contains (address + 1) == false)
{
addressCollection.append (address + 1);

}
case XItem::Intl6:
case XItem::UIntlé6:
if (addressCollection.contains (address) == false)

{

}
break;
default:
gbebug () << Q FUNC_INFO << "unknown unit";
break;

addressCollection.append (address) ;

}
}
gSort (addressCollection) ;

foreach (int address, addressCollection)
{
if (dataUnitCollection.size () == 0)

dataUnitCollection.append ({QModbusDataUnit::HoldingRegisters, address, 1});
}
else
{

const int idx = dataUnitCollection.size() - 1;

const auto dataUnit = &dataUnitCollection[idx];

const int startAddress = dataUnit->startAddress();
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const int valueCount = dataUnit->valueCount () ;

// @Wel 1007 FE71A 24
if (address == startAddress + valueCount && valueCount < REQUEST LIMIT)
{

}

else

dataUnit->setValueCount (valueCount + 1) ;

dataUnitCollection.append ({QModbusDataUnit::HoldingRegisters, address, 1});
}

}

gDebug () << Q_FUNC_ INFO << client->metaObject () ->className () ;
gDebug () << Q FUNC_INFO << " - " << name;

gDebug () << Q_FUNC_INFO << " - " << client->state();

if (client->connectDevice () == false)

delete client;
return;
}
while (m_stop == false)
{
QThread: :msleep (m_device->interval());
values.clear();

if (client->state () == QModbusDevice::ConnectingState)
{

continue;
if (client->state () != QModbusDevice::ConnectedState)
{

gDebug () << Q FUNC_INFO << client->state();
break;

}

foreach (auto dataUnit, dataUnitCollection)

auto *reply = client->sendReadRequest (dataUnit, m device->slave());
gDebug () << Q FUNC_INFO << client->state();
if (reply == nullptr)

gDebug () << Q_FUNC_INFO << client->errorString();
else if (reply->isFinished())
{
}

else

gDebug () << Q FUNC INFO << reply->errorString();

delete reply;
}

}
delete client;

<19 60> Qt 5% /WEIAH(IDE)S o] &3 A
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<& 23> Hlolg =g &A F/W F8 75 78

i 7

Mz

ks

HolE]

2 ok
ol

i

- 49] RS485 B4l &% A (set bps 38400)

- Stop bit AH& 7 A8 T (set stop bit on/off)
- Data bit Fel A8 v+ (set databit 8/7)

- parity bit FE A= vl (set parity 1/2)

- B2 A vlr(set half on, set full on/off)

- AW & ELE A (set port 20020)

- MODBUS "] A4 wl¥7(set mod rtu/ascii)

- MODBUS Slave 1D A% (et id 1)

- Delay Timing 2% (set delay 200)

A2l
AA]

F87%F

IP/RF
#7344

- A 1P A% (set IP address x.x.x.x)

- MAC address 4% (set MAC address x.x.x.x)

- &9 IP F4 A (set dest ip x.x.x.X)

- 9 RF MAC address A% (set dest MAC x.x.x.)
- IP T4 A X E A (set ip port xxxx)

ERK)

g
i ok
Oﬁ Oﬂ.

- AR HE S5 A (set usercomm 19200)
- DAEMON PID A% (set daemon pid xxxx)
- dE 2713} A (set init)

- B4 3 A7 (test comm)

- MPU #IA2H %% (test mcu)

0
o
i
o

- @A) el EA(print env)
- 7JE A% (save env)

8) Elole F3e A% )

ull

Aol 7= M

O HolE +Ae B FSsel B T4

C 24 obx
‘7;;]

Serial Communication TCP Communication UDP Communication

mam Remote controller

Remote contral

——— TCP Communlecation < UDP Communication

Application o
Software

<19 61> "Edo +9 ME=
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- F4F ¢ A/ A 7%se TS HolH &
Al BA-& o5 2ol Ao
<3 24> t|o|E] F4l Protocol Map A&
qc=v 7] -2k o] B4
STX 0x02 1 BYTE
TRANSACTION ID 0x0000 2 WORD
DATA TYPE 0x00 1 BYTE
SERVICE ID 0x0000 2 WORD
Header GROUP ID 0x0000 2 WORD
GATEWAY 1D 0x0000 2 WORD
NODE ID(SLAVE) 0x0000 2 WORD
COMMAND CODE 0x00 1 BYTE
COUNT OF SENSOR FIELD 0x0000 2 WORD
Timestamp DATA TIMESTAMP 0x000000000000000 8 64bit int
ITEM CODE 0 0x0000 2 WORD
VALUE 0O 0x00000000 4 DWORD
ITEM CODE 1 0x0000 2 WORD
Payload VALUE 1 0x00000000 4 DWORD
ITEM CODE N 0x0000 2 WORD
VALUE N 0x00000000 4 DWORD
Footer CRC 0x0000 2 WORD
ETX 0x03 1 BYTE
<# 25> AlA SA Jd&E I= BF
= AlE ZE AE F= =
Q.
27 0x2000 %g 8§§(1)88
PH 0x3200
T3 0x3200 o 0x3400
FHE(ss) 0x3800
&Y oH(NH3) 0x5000
3} 2 (H2S) 0x5100
A 2+3} e A (CO) 0x5200
o] 2k} kA (CO2) 0x5300
e (OF)) 0x5500
37 0x5000 ke (SOx) 0x5600
2 22 3HE-(NOx) 0x5700
3 77138 3HE(TVOCs) 0x5900
1] A7 2] (PM-10) 0x5A00
u] A1 2] (PM~-2.5) 0x5B00
™ %] (TSP) 0x5D00
33 0x7000
THEE) 0x7100
7] 4 0x7000 et 0x7200
7]t 0x7400
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O A PEAY Fxe dig e 9 HAE 3
- A" B4 9F = 9 Holy HZEeo ZEEF JHE 7
- A AF dolHe] 2R/E AFs] 917 CRC F= 57} 8L UTC 719t Epoch time -8

O Hlo]ejulo] 2 T2 27
- ¥F ANSI SQLE o]&3te] #AE dlolguo]x Yo DBFRE 2| (SCHEMA)SFIL
ol mEdlole}t AFst] AFor & Al=H DBTEE AAste Vvor 73
- dlolEHlol 2 =2& T2 24
- tjo]E] =29} Entity X Relations Z3g ERD(Entity Relation Diagram)< -85} 72 47|
ol 7= AAIE ANSI SQL= ©]-83 A A Script 2 &-851e] 48 DB A &8

<% 62> HolEMlo) ER tholo] e 74

- HolEjulo] e AHA|(FL HolE Tx)

Holg oE BE 4B Hog BE HULL 5§ e Hia
DT _MET _RAW ID{P) IMT, BNDEX IHE B0 iE i
RLAW REMOTE ADOR NVARCHARA S ” TCrE 88 MoERoisEa s BLUF O
B - Sy W Fh
;l.n_\!_rnmi,_ng iMT eloje] =M !'-_E_a_'_l‘.;‘_ﬂ‘.\
aiEls AHER T?ﬁ
OT_NET_SO_RO_GO_MNO_RAW | Raw _DATA_TYPE IMT oX0T - HHOIL 2 HOE
OX02 - ASCH NH
R MEM_ADDR 1T send d4o B & 4M 9 BE
RAM_MEM_VALUE FLOWAT g ¥ Sy
RAW,_MITM_EXTRA FLEWAT BCioAE MUE AN 8% @E
RAW_TIME_STAMP CATETIME i SE ATHME T

<719 63> ElolH F3 Hol&

HolE 0@ HE OIE HoiE EFY | MuLL B8 e H3
DT_MET_RAW_ID{FPK BT, INDEX HE 87 e P
CrE BY AUEWOSEIN B4 8
RUAW_REMOTE_ADIDRA HAVARCHAR]TS) W L) | B
RAW_TRANS I T HoiE 4 EERY 0
$4EE HolES RE
DT_NET_SO_RO_GO_MO_LAST | RaW_DATA_TYPE INT mear - HRojLEF SFoEl
02 : AsCH O
RAW_MEM_ADOR T EREF 40 WelE & M B nE
AN MEMAALUE | FLOAT = | wW SEL
FUW_MEM_EXTRA FLOAT BCIETE HiHE WE &7 BE
RAW_TIME_STAMP DATETIME SHE DM TIEY

<% 64> A tlolE Hol&
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DT _OF_REFORT D T =E 87 FiE W
BT varmt Z Torfi BE MMEwNOENaN BLUE O
¥ - S ap S
REFOHRT TRANE i T = Ll ) lﬁ'lg =]
s Er OIS BN
MEPCRT_DATA_TVPE L (=0 - LN S LR RS )
e I T LT
Sl MET_SERVICE_i0ere | T = i
ERE_MET_REGICHH_IDsFI | T o
| SNE MET OMOUP IO LINT S8 o
SWE_MET_MODE_Dr | T LR
REPCRT_SAERA_ADDA 1T DEEE Ho ol W E44 ¥ ac
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REPCHT TIMESTARE DATETIRE SEE AT FE
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<19 65>

55 EA

glol &

EVE OP SERMNLSO® COWDE SOy T DR =& & Tim zqt
LEMTOR AT 0N WA &R0 T Tt
BRSO ARG _ERIG R e D) A O
WL PRI T e s
AT BT FLOWAT Ay
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LIRETT A AR T PLOWET -
AT WL LA LT O
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<138 66> AA ZE HolE
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il s S e LT L U ) =T Al TR

LRl T _tIT W Pl iy
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_SEMSCRUNIT SARCHARISL ¥ e
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AT TR (L1 W FlER BE
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- dlo]EHlo] 2~ A4 SQL Script 2H4d/ &

/* ==z 9" ) Wg==
b L R SQL SSryer 2014 (12.0.2269)
& glolEjHo] 2 A WA : Microsoft SQL Server Express W&
dE dolgulolx dX #F3% : ¥ AVF sQL Server
o AW WA . S%L Server 2017
o dlo]Ejmlo] 2 AZ WA : Microsoft SQL Server Standard WZ
, g delBrlo]z A F3 : 59 4B sQL server
*
USE [NPDIST]
GO
/*****x* Object: Table [dbo]. [DT_NET_S1_R1_G1_N1_LAST] Script Date: 2017-11-15 L3 2:28:00 ***kkkk/
SET ANSI_NULLS ON
GO

SET QUOTED_IDENTIFIER ON
GO

CREATE TABLE [dbo].[DT NET S1 Rl Gl N1 LAST] (
[DT_NET RAW ID] [int] IDENTITY(1,1) NOT NULL,
[RAW REMOTE ADDR] [nvarchar] (45) NOT NULL,
[RAW TRANS TID] [int] NOT NULL,
[RAW DATA TYPE] [int] NOT NULL,
[RAW MEM ADDR] [int] NOT NULL,
[RAW MEM VALUE] [float] NOT NULL,
[RAW TIMESTAMP] [datetime] NOT NULL,
CONSTRAINT [PK DT NET S1 R1 G1 N1 LAST] PRIMARY KEY NONCLUSTERED

(
[DT NET RAW ID] ASC
)WITH (PAD INDEX = OFF, STATISTICS NORECOMPUTE = OFF, IGNORE DUP KEY = OFF, ALLOW ROW LOCKS =
ALLOW PAGE TOCKS = ON) ON [PRIMARY] - - - -
) ON [PRIMARY]

GO N
/*****x%* Object: Table [dbo]. [DT_NET_S1_R1_G1_N1_RAW] Script Date: 2017-11-15 &% 2:28:09 ***xxxx/
SET ANSI_NULLS ON

GO

SET QUOTED_IDENTIFIER ON
GO

CREATE TABLE [dbo].[DT NET S1 R1 Gl N1 RAW] (
[DT NET RAW ID] [inf] IDENTITY(1,1) NOT NULL,
[RAW REMOTE ADDR] [nvarchar] (45) NOT NULL,
[RAW TRANS ID] [int] NOT NULL,
[RAW DATA TYPE] [int] NOT NULL,
[RAW MEM ADDR] [int] NOT NULL,
[RAW MEM VALUE] [float] NOT NULL,
[RAW TIMESTAMP] [datetime] NOT NULL,
CONSTRAINT [PR DT NET S1 R1 Gl N1 RAW] PRIMARY KEY NONCLUSTERED

[DT NET RAW ID] ASC
)WITH (PAD TNDEX = OFF, STATISTICS NORECOMPUTE = OFF, IGNORE DUP KEY = OFF, ALLOW ROW LOCKS =
ALLOW PAGE LOCKS = ON) ON [PRIMARY] - - - -
) ON [PRIMARY]
GO

/*****% Opject: Table [dbo].[DT NET S1 Rl Gl N2 LAST]  Script Date: 2017-11-15 QF 2:28:09 *****x/
SET ANSI_NULLS ON
GO

SET QUOTED_IDENTIFIER ON
GO

CREATE TABLE [dbo].[DT NET S1 R1 Gl N2 LAST] (
[DT NET RAW ID] [inf] IDENTITY(1,1) NOT NULL,
[RAW REMOTE ADDR] [nvarchar] (45) NOT NULL,
[RAW TRANS ID] [int] NOT NULL,
[RAW DATA TYPE] [int] NOT NULL,
[RAW MEM ADDR] [int] NOT NULL,
[RAW MEM VALUE] [float] NOT NULL,
[RAW TIMESTAMP] [datetime] NOT NULL,
CONSTRAINT [PK DT NET S1 R1 Gl N2 LAST] PRIMARY KEY NONCLUSTERED

[DT NET RAW ID] ASC
)WITH (PAD TNDEX = OFF, STATISTICS NORECOMPUTE = OFF, IGNORE DUP KEY = OFF, ALLOW ROW LOCKS =
ALLOW PAGE TOCKS = ON) ON [PRIMARY] -~ - -
) ON [PRIMARY]

GO

/*****x Object: Table [dbo].[DT _NET S1 R1 Gl N2 RAW] Script Date: 2017-11-15 % 2:28:09 ***xxxx/
SET ANSI_NULLS ON

GO

SET QUOTED_IDENTIFIER ON
GO

CREATE TABLE [dbo].[DT NET S1 R1 Gl N2 RAW] (
[DT NET RAW ID] [inf] IDENTITY(1,1) NOT NULL,
[RAW REMOTE ADDR] [nvarchar] (45) NOT NULL,
[RAW TRANS ID] [int] NOT NULL,
[RAW DATA TYPE] [int] NOT NULL,
[RAW MEM ADDR] [int] NOT NULL,
[RAW MEM VALUE] [float] NOT NULL,
[RAW TIMESTAMP] [datetime] NOT NULL,
CONSTRAINT [PR DT NET S1 R1 Gl N2 RAW] PRIMARY KEY NONCLUSTERED

[DT NET RAW ID] ASC
)WITH (PAD INDEX = OFF, STATISTICS NORECOMPUTE = OFF, IGNORE DUP KEY = OFF, ALLOW ROW LOCKS =
ALLOW PAGE LOCKS = ON) ON [PRIMARY]
) ON [PRIMARY]

GO
/**x**x Object: Table [dbo].[DT_OP_ALARM] Script Date: 2017-11-15 &% 2:28:09 *xxxxx/
SET ANSI NULLS ON

GO

SET QUOTED_IDENTIFIER ON
GO

ON,

ON,

ON,

ON,
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CREATE TABLE [dbo].[DT OP ALARM] (
[DT OP ALARM ID] [int] IDENTITY (1,1) NOT NULL,
[SYS NET SERVICE ID] [int] NOT NULL,
[SYSTNET REGION ID] [int] NOT NULL,
[SYSTNET GROUP TD] [int] NOT NULL,
[SYSTNET NODE ID] [int] NOT NULL,
[SENSOR UNIQUE ID] [int] NOT NULL,
[ALARM DATE BGN] [datetime] NOT NULL,
[ALARM DATE END] [datetime] NULL,
CONSTRAINT [PK DT OP_ALARM] PRIMARY KEY NONCLUSTERED

[DT OP ALARM ID] ASC
)WITH (PAD INDEX OFF, STATISTICS NORECOMPUTE = OFF, IGNORE DUP KEY = OFF, ALLOW ROW LOCKS = ON,
ALLOW PAGE LOCKS = ON) ON [PRIMARY] - - -~
) ON [PRIMARY]

GO .

/****xx Object: Table [dbo].[DT_OP ALARM DETATL] Script Date: 2017-11-15 3 2:28:09 **xxxx/
SET ANSI_NULLS ON

GO

SET QUOTED_ IDENTIFIER ON
GO

CREATE TABLE [dbo].[DT OP ALARM DETAIL] (

[DT OP ALARM DETAIL ID] [int] IDENTITY(1,1) NOT NULL,

[DT_OP ALARM ID] [int] NOT NULL,

[CURR_VALUE] [float] NOT NULL,

[LIMIT TYPE] [int] NOT NULL,

[LIMIT VALUE] [float] NULL,

[LIMIT VALUE BGN] [float] NULL,

[LIMIT VALUE END] [float] NULL,

[SYS OP ALARM ID] [int] NOT NULL,

[DETAIL TIMESTAMP] [datetime] NOT NULL,
CONSTRAINT [PK DT OP ALARM DETAIL] PRIMARY KEY CLUSTERED

[DT OP ALARM DETAIL ID] ASC
)WITH (PAD INDEX = OFF, STATISTICS NORECOMPUTE = OFF, IGNORE DUP KEY = OFF, ALLOW ROW LOCKS = ON,
ALLOW PAGE LOCKS = ON) ON [PRIMARY] - - -~
) ON [PRIMARY]

GO _

/*****x%* Object: Table [dbo] . [DT_OP_CMD] Script Date: 2017-11-15 &% 2:28:09 *xxxxx/
SET ANSI_NULLS ON

GO

SET QUOTED_IDENTIFIER ON
GO

CREATE TABLE [dbo].[DT_OP_CMD] (
[DT OP CMD ID] [int] IDENTITY(1,1) NOT NULL,
[SYS NET SERVICE ID] [int] NOT NULL,
[SYSTNET REGION ID] [int] NOT NULL,
[SYS NET GROUP ID] [int] NOT NULL,
[SYS NET NODE ID] [int] NOT NULL,
[RAW MEM ADDRT [int] NOT NULL,
[RAW MEM VALUE] [float] NOT NULL,
[CMD STATUS] [int] NOT NULL,
[CMD BEGIN DATE] [datetime] NOT NULL,
[CMD END DATE] [datetime] NULL,
[CMD SUBJECT] [nvarchar] (100) NULL,
[CMD CONTENT] [ntext] NULL,
[CMD AUTHOR NAME] [nvarchar] (100) NULL,
[CMD AUTHOR PHONE] [nvarchar] (40) NULL,
[CMD_AUTHOR_EMAIL] [nvarchar] (200) NULL,
[CMD REMARK] [ntext] NULL,
[CMD_PHOTO BINO] [image] NULL,
[CMD_PHOTO BIN1] [image] NULL,
[CMD PHOTO BIN2] [image] NULL,
[CMD PHOTO BIN3] [image] NULL,
[CMD PHOTO BIN4] [image] NULL,
[CMD_PHOTO BIN5] [image] NULL,
[CMD PHOTO BIN6] [image] NULL,
[CMD_ PHOTO BIN7] [image] NULL,
CONSTRAINT [PR_DT_O?_CMD] PRIMARY KEY NONCLUSTERED

[DT OP CMD ID] ASC
JWITH (PAD INDEX = OFF, STATISTICS NORECOMPUTE = OFF, IGNORE DUP KEY = OFF, ALLOW ROW LOCKS = ON,
ALLOW_PAGE LOCKS = ON) ON [PRIMARY] - - - - -
) ON [PRIMARY] TEXTIMAGE ON [PRIMARY]

GO

/****** Object: Table [dbo].[DT OP CMD DEV] Script Date: 2017-11-15 & 2:28:09 *x***x/
SET ANSI NULLS ON - -

GO -

SET QUOTED_IDENTIFIER ON

GO

CREATE TABLE [dbo].[DT OP CMD DEV] (
[DT OP CMD DEV IDX] [int] IDENTITY(1,1) NOT NULL,
[DT_OP_CMD_ID] [int] NOT NULL,
[DT_OP_CMD DEV NAME] [nvarchar] (100) NULL,
[REPORT MEM ADDR] [int] NOT NULL,
[REPORT MEM VALUE] [float] NOT NULL,
[REPORT MEM EXTRA] [float] NULL,
[REPORT TIMESTAMP] [datetime] NOT NULL,
CONSTRAINT [PK DT OP CMD DEV] PRIMARY KEY CLUSTERED

[DT OP CMD DEV IDX] ASC
)WITH (PAD TNDEX = OFF, STATISTICS NORECOMPUTE = OFF, IGNORE DUP KEY = OFF, ALLOW ROW LOCKS = ON,
ALLOW PAGE LOCKS = ON) ON [PRIMARY] -~ -~
) ON [PRIMARY]

GO

/*****%* Object: Table [dbo].[DT OP CMD LAB] Script Date: 2017-11-15 2§ 2:28:09 *xx*xx/
SET ANSI NULLS ON

GO -

SET QUOTED_IDENTIFIER ON

GO

CREATE TABLE [dbo].[DT OP CMD LAB] (
[DT OP CMD LAB TDX] [int] IDENTITY(1,1) NOT NULL,
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[DT OP CMD ID] [int] NOT NULL,

[REPORT MEM ADDR] [int] NOT NULL,

[REPORT MEM VALUE] [float] NOT NULL,

[REPORT MEM EXTRA] [float] NULL,

[REPORT TIMESTAMP] [datetime] NOT NULL,
CONSTRAINT [PK DT OP CMD LAB] PRIMARY KEY CLUSTERED

[DT_OP_CMD_LAB_IDX] ASC
)WITH (PAD INDEX = OFF, STATISTICS NORECOMPUTE = OFF, IGNORE DUP KEY = OFF, ALLOW ROW LOCKS
ALLOW PAGE LOCKS = ON) ON [PRIMARY] - - - -
) ON [PRIMARY]

GO
/**x**x Object: Table [dbo].[DT_OP_ERROR] Script Date: 2017-11-15 &% 2:28:09 *xxxxx/
SET ANSI NULLS ON

GO

SET QUOTED_IDENTIFIER ON
GO

CREATE TABLE [dbo].[DT OP ERROR] (
[DT OP ERROR IDX] [int] IDENTITY(1l,1) NOT NULL,
[SYS OP ERROR ID] [int] NOT NULL,
[SYSTNET SERVICE ID] [int] NOT NULL,
[SYSTNET REGION ID] [int] NOT NULL,
[SYSTNET GROUP ID] [int] NOT NULL,
[SYS NET NODE ID] [int] NOT NULL,
[ERROR REG DATE] [datetime] NOT NULL,
[ERROR FIX DATE] [datetime] NULL,
[ERROR FIX PRIME] [nvarchar] (200) NULL,
[ERROR FIX COMMENT] [ntext] NULL,
[ERROR COST] [int] NULL,
[ERROR REMARK] [nvarchar] (250) NULL,
CONSTRAINT [PK DT OP ERROR] PRIMARY KEY CLUSTERED

(
[DT OP ERROR IDX] ASC
JWITH (PAD INDEX = OFF, STATISTICS NORECOMPUTE = OFF, IGNORE DUP KEY = OFF, ALLOW ROW LOCKS
ALLOW PAGE LOCKS = ON) ON [PRIMARY] - - - - -
) ON [PRIMARY] TEXTIMAGE ON [PRIMARY]

GO .
/***xxx Object: Table [dbo].[DT_OP_EXAM] Script Date: 2017-11-15 3 2:28:09 ***xxx/
SET ANSI_NULLS ON

GO

SET QUOTED_ IDENTIFIER ON
GO

CREATE TABLE [dbo].[DT OP EXAM] (
[DT_OP EXAM ID] [int] IDENTITY(1,1) NOT NULL,
[SYS NET SERVICE ID] [int] NOT NULL,
[SYSTNET REGION ID] [int] NOT NULL,
[SYSTNET GROUP ID] [int] NOT NULL,
[SYSTNET NODE ID] [int] NOT NULL,
[SYSTOP EXAM CLASS ID] [int] NOT NULL,
[EXAM BEGIN] [datetime] NOT NULL,
[EXAM END] [datetime] NOT NULL,
[EXAM CONTENT] [nvarchar] (500) NULL,
CONSTRAINT [PK DT OP EXAM] PRIMARY KEY CLUSTERED

[DT OP EXAM ID] ASC
)WITH (PAD INDEX = OFF, STATISTICS NORECOMPUTE = OFF, IGNORE DUP KEY = OFF, ALLOW ROW LOCKS
ALLOW PAGE TOCKS = ON) ON [PRIMARY] -~ -~
) ON [PRIMARY]

GO )
/***%*xx Object: Table [dbo].[DT_OP_MAIN] Script Date: 2017-11-15 2% 2:28:00 *xxx%x%/
SET ANSI_ NULLS ON

GO

SET QUOTED_IDENTIFIER ON
GO

CREATE TABLE [dbo].[DT OP MAIN] (
[DT OP MAIN ID] [int] IDENTITY(1,1) NOT NULL,
[SYS NET SERVICE ID] [int] NOT NULL,
[SYSTNET REGION ID] [int] NOT NULL,
[SYSTNET GROUP ID] [int] NOT NULL,
[SYSTNET NODE ID] [int] NOT NULL,
[MAIN LABEL DTIR] [int] NOT NULL,
CONSTRAINT [PK_DT OP MAIN] PRIMARY KEY NONCLUSTERED

[DT_OP MAIN ID] ASC
JWITH (PAD INDEX = OFF, STATISTICS NORECOMPUTE = OFF, IGNORE DUP KEY = OFF, ALLOW ROW LOCKS
ALLOW PAGE LOCKS = ON) ON [PRIMARY] - - - - -
) ON [PRIMARY]

GO

/**x**x Object: Table [dbo].[DT_OP_MNTN] Script Date: 2017-11-15 2% 2:28:09 ***xxx/
SET ANSI_NULLS ON

GO

SET QUOTED_IDENTIFIER ON
GO

CREATE TABLE [dbo].[DT OP MNTN] (
[DT OP MNTN ID] [int] IDENTITY(1,1) NOT NULL,
[SYS NET SERVICE ID] [int] NOT NULL,
[SYSTNET REGION ID] [int] NOT NULL,
[SYS NET GROUP ID] [int] NOT NULL,
[SYSTNET NODE ID] [int] NOT NULL,
[MNTN COMPANY] [nvarchar] (100) NOT NULL,
[MNTN COST] [float] NULL,
[MNTN BEGIN DATE] [datetime] NULL,
[MNTN END DATE] [datetime] NULL,
[MNTN WORKER NAME] [nvarchar] (100) NULL,
[MNTN WORKER PHONE] [nvarchar] (40) NULL,
[MNTN WORKER EMAIL] [nvarchar] (200) NULL,
[MNTN SUBJECT] [nvarchar] (1000) NULL,
[MNTN CONTENTS] [ntext] NULL,
[MNTN PHOTO BINO] [image] NULL,
[MNTN PHOTO BIN1] [image] NULL,
[MNTN PHOTO BIN2] [image] NULL,
[MNTN PHOTO BIN3] [image] NULL,

ON,

ON,

ON,

ON,
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[MNTN PHOTO BIN4] |[ ] NULL,
[MNTN_ PHOTO BIN5] [image] NULL,
[MNTN PHOTO BIN6] [image] NULL,
[MNTN PHOTO BIN7] [image] NULL,

CONSTRAINT [PK DT OP MNTN] PRIMARY KEY NONCLUSTERED

[DT_OP MNTN ID] ASC
JWITH (PAD INDEX = OFF, STATISTICS NORECOMPUTE = OFF, IGNORE DUP KEY = OFF, ALLOW_ROW _LOCKS =
ALLOW PAGE LOCKS = ON) ON [PRIMARY]
) ON [PRIMARY] TEXTIMAGE ON [PRIMARY]

GO

/**x**x Object: Table [dbo].[DT_OP_NODE_SENSOR] Script Date: 2017-11-15 &% 2:28:09 *xxxxx/
SET ANSI_NULLS ON

GO

SET QUOTED_IDENTIFIER ON
GO

CREATE TABLE [dbo].[DT OP NODE SENSOR] (
[DT OP NODE SENSOR IDX] [int] IDENTITY(1,1) NOT NULL,
[SENSOR NAME KOR] [nvarchar] (100) NULL,
[SENSOR NAME ENG] [nvarchar] (100) NULL,
[SYS NET SERVICE ID] [int] NOT NULL,
[SYSTNET REGION ID] [int] NOT NULL,
[SYSTNET GROUP ID] [int] NOT NULL,
[SYS NET NODE ID] [int] NOT NULL,
[SENSOR UNIQUE ID] [int] NOT NULL,
[LIMIT NOTICE] [float] NOT NULL,
[LIMIT ATTENTION] [float] NOT NULL,
[LIMIT WARNING] [float] NOT NULL,
[LIMIT_VALUE_LAW] [float] NOT NULL,
[SENSORiUSE] [int] NOT NULL,
[SENSOR UNIT] [nvarchar] (50) NULL,
[SENSOR REMARK] [ntext] NULL,
[LIMIT TYPE] [int] NULL,
[LIMIT NOTICE BGN] [float] NULL,
[LIMIT NOTICE END] [float] NULL,
[LIMIT ATTENTION BGN] [float] NULL,
[LIMIT ATTENTION END] [float] NULL,
[LIMIT WARNING BGN] [float] NULL,
[LIMIT WARNING END] [float] NULL,
[LIMIT VALUE LAW BGN] [float] NULL,
[LIMIT VALUE LAW END] [float] NULL,
CONSTRAINT [PK;ﬁT_OP_NODE:SENSOR] PRIMARY KEY NONCLUSTERED

[DT OP NODE SENSOR IDX] ASC
)WITH (PAD INDEX = OFF, STATISTICS NORECOMPUTE = OFF, IGNORE DUP KEY = OFF, ALLOW ROW LOCKS =
ALLOW PAGE TOCKS = ON) ON [PRIMARY] - - - -
) ON [PRIMARY] TEXTIMAGE ON [PRIMARY]

GO
/**x**x Object: Table [dbo].[DT_OP_PART BRKDN] Script Date: 2017-11-15 2% 2:28:09 ***xxxx/
SET ANSI_NULLS ON

GO

SET QUOTED_IDENTIFIER ON
GO

CREATE TABLE [dbo].[DT OP_ PART BRKDN] (
[DT OP PART BRKDN IDT [int] IDENTITY(1,1) NOT NULL,
[SYS 0P PART ID] [int] NOT NULL,
[DT OP PART BRKDN CONTENT] [ntext] NULL,
[DT_OP_PART BRKDN DONE] [datetime] NOT NULL,
[DT_OP_PART BRKDN CATEGORY] [tinyint] NOT NULL,
CONSTRAINT [PK DT OP_PART BRKDN ID] PRIMARY KEY CLUSTERED

[DT_OP PART BRKDN_ ID] ASC
)WITH (PAD INDEX = OFF, STATISTICS NORECOMPUTE = OFF, IGNORE DUP KEY = OFF, ALLOW ROW LOCKS =
ALLOW PAGE LOCKS = ON) ON [PRIMARY] - - - -
) ON [PRIMARY] TEXTIMAGE ON [PRIMARY]

GO .
/***xxx Object: Table [dbo].[DT_OP_ PROPA NODE] Script Date: 2017-11-15 3 2:28:09 **xxxx/
SET ANST_NULLS ON

GO

SET QUOTED_ IDENTIFIER ON
GO

CREATE TABLE [dbo].[DT OP PROPA NODE] (
[SYS OP PROPA ID] [inf] NOT NULL,
[SYSTNET SERVICE ID] [int] NOT NULL,
[SYSTNET REGION ID] [int] NOT NULL,
[SYSTNET GROUP TD] [int] NOT NULL,
[SYSTNET NODE TD] [int] NOT NULL

) ON [PRIMARY]™ — -

GO
/**x*%*x Object: Table [dbo].[DT_OP_PROPA_ PLUG] Script Date: 2017-11-15 2% 2:28:09 ***xxxx/
SET ANSI NULLS ON

GO

SET QUOTED_IDENTIFIER ON
GO

CREATE TABLE [dbo].[DT OP PROPA PLUG] (
[DT OP PROPA PLUG ID] [int] IDENTITY(1,1) NOT NULL,
[SENDER NAME] [nvarchar] (200) NULL,
[SENDER PHONE] [nvarchar] (40) NULL,
[RECVR NAME] [nvarchar] (200) NOT NULL,
[RECVR PHONE] [nvarchar] (40) NOT NULL,
[RECVR TEXT] [nvarchar] (200) NOT NULL,
[SENT TIMESTAMP] [datetime] NULL,
CONSTRAINT [PK:DT_OP_PROPA_PLUG] PRIMARY KEY CLUSTERED

[DT OP PROPA PLUG ID] ASC
)WITH (PAD INDEX = OFF, STATISTICS NORECOMPUTE = OFF, IGNORE DUP KEY = OFF, ALLOW ROW LOCKS =
ALLOW PAGE TOCKS = ON) ON [PRIMARY]
) ON [PRIMARY]
GO

/**x**x Object: Table [dbo].[DT_OP_PROPA_ SENSOR] Script Date: 2017-11-15 2% 2:28:09 **x**x/
SET ANSI_NULLS ON
GO

ON,

ON,

ON,

ON,
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SET QUOTED_IDENTIFIER ON
GO

CREATE TABLE [dbo].[DT OP PROPA SENSOR] (
[SYS OP PROPA ID] [inf] NOT NULL,
[SENSOR_UNIQUE ID] [int] NOT NULL

) ON [PRIMARY] -

GO

/****** Object: Table [dbo].[DT OP_PROPA USER]  Script Date: 2017-11-15 &% 2:28:09 ***x**/
SET ANSI_NULLS ON

GO -

SET QUOTED IDENTIFIER ON

GO

CREATE TABLE [dbo].[DT OP PROPA USER] (
[SYS OP PROPE ID] [inf] NOT NULL,
[USER ID] [nvarchar] (100) NOT NULL
) ON [PRIMARY]

GO

/*****x* Object: Table [dbo] . [DT_OP_REPORT] Script Date: 2017-11-15 QB 2:28:00 **kkkkk/
SET ANSI_NULLS ON

GO

SET QUOTED_IDENTIFIER ON
GO

CREATE TABLE [dbo].[DT OP REPORT] (
[DT OP REPORT ID] [int] IDENTITY(1,1) NOT NULL,
[DT  OP REMOTE ADDR] [nvarchar] (45) NULL,
[REPORT TRANS ID] [int] NOT NULL,
[REPORT DATA TYPE] [int] NOT NULL,
[SYS NET SERVICE ID] [int] NOT NULL,
[SYSTNET REGION ID] [int] NOT NULL,
[SYSTNET GROUP ID] [int] NOT NULL,
[SYSTNET NODE ID] [int] NOT NULL,
[REPORT MEM ADDR] [int] NOT NULL,
[REPORT MEM VALUE] [float] NOT NULL,
[REPORT MEM EXTRA] [float] NULL,
[REPORT TIMESTAMP] [datetime] NOT NULL,
[REPORT RECV CNT] [int] NOT NULL,
[REPORT_VALID CNT] [int] NOT NULL,
CONSTRAINT [PK DT OP REPORT] PRIMARY KEY NONCLUSTERED

(
[DT _OP REPORT ID] ASC
)WITH (PAD TNDEX = OFF, STATISTICS NORECOMPUTE = OFF, IGNORE DUP KEY = OFF, ALLOW ROW LOCKS = ON,
ALLOW PAGE LOCKS = ON) ON [PRIMARY] -~ -~
) ON [PRIMARY]

GO

/****x*x%x Object: Table [dbo].[DT OP_ USER] Script Date: 2017-11-15 2% 2:28:00 *xxx%x%/
SET ANSI_NULLS ON

GO

SET QUOTED_IDENTIFIER ON
GO

CREATE TABLE [dbo].[DT OP USER] (
[DT OP USER ID] [int] IDENTITY(1,1) NOT NULL,
[SYS OP USER CLASS ID] [int] NOT NULL,
[USER NAME] [nvarchar] (200) NOT NULL,
[USER ID] [nvarchar] (100) NOT NULL,
[USER_PWD] [varbinary] (100) NOT NULL,

[USER_PART] [nvarchar] (200) NULL,

[USER_GRADE] [nvarchar] (200) NULL,
[USER PHONE] [nvarchar] (40) NULL,

[USER_EMAIL] [nvarchar] (200) NULL,
[USER IMAGE] [image] NULL,

[USER:REMARK] [nvarchar] (200) NULL,

[USER_REG DATE] [datetime] NOT NULL,

[USER_STATUS] [int] NOT NULL,
CONSTRAINT [PK:DT_OP_USER] PRIMARY KEY CLUSTERED

[USER _ID] ASC
)WITH (PAD INDEX = OFF, STATISTICS NORECOMPUTE = OFF, IGNORE DUP KEY = OFF, ALLOW ROW LOCKS = ON,
ALLOW_PAGE LOCKS = ON) ON [PRIMARY]
) ON [PRIMARY] TEXTIMAGE_ON [PRIMARY]

GO B
/*****x* Object: Table [dbo] . [DT_OP_USER_ACT] Script Date: 2017-11-15 2% 2:28:09 ***xxxx/
SET ANSI_NULLS ON

GO

SET QUOTED_IDENTIFIER ON
GO

CREATE TABLE [dbo].[DT OP USER ACT] (
[USER ACT IDX] [int] IDENTITY(1,1) NOT NULL,
[USER ID] [nvarchar] (100) NOT NULL,
[USER ACT TM] [datetime] NOT NULL,
[USER ACT TXTO] [nvarchar] (200) NOT NULL,
[USER ACT TXT1] [nvarchar] ( ) NULL,
[USER ACT TXT2] [nvarchar] ( ) NULL,
[USER ACT TXT3] [nvarchar] (200) NULL,
[USER ACT TXT4] [nvarchar] ( ) NULL,
[USER ACT TXT5] [nvarchar] (200) NULL,
CONSTRAINT [PK:DT_@P_USER_ACT] PRIMARY KEY NONCLUSTERED

[USER_ACT IDX] ASC
)WITH (PAD INDEX = OFF, STATISTICS NORECOMPUTE = OFF, IGNORE DUP KEY = OFF, ALLOW ROW LOCKS = ON,
ALLOW PAGE LOCKS = ON) ON [PRIMARY] - -
) ON [PRIMARY]

GO

/***x** Object: Table [dbo].[DT_OP_USER SESSION] Script Date: 2017-11-15 2% 2:28:09 **x*¥xx/
SET ANSI_NULLS ON

GO

SET QUOTED_IDENTIFIER ON
GO

CREATE TABLE [dbo].[DT OP USER SESSION] (
[USER SES IDX] [int] IDENTITY (1,1) NOT NULL,
[USER ID] [nvarchar] (100) NOT NULL,
[USER_SES_HOST ADDR] [nvarchar] (20) NOT NULL,
[USER_SES BGN TM] [datetime] NOT NULL,
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[USER SES END TM] [datetime] NULL,
CONSTRAINT [PK DT OP USER SESSION] PRIMARY KEY NONCLUSTERED

[USER_SES IDX] ASC
)WITH (PAD INDEX = OFF, STATISTICS NORECOMPUTE = OFF, IGNORE DUP KEY = OFF, ALLOW ROW LOCKS
ALLOW PAGE TOCKS = ON) ON [PRIMARY] - - -~
) ON [PRIMARY]

GO

/*****% Object: Table [dbo].[SYS NET GROUP] Script Date: 2017-11-15 & 2:28:09 *xx%*x/
SET ANSI_NULLS ON -~

GO

SET QUOTED_IDENTIFIER ON

GO

CREATE TABLE [dbo].[SYS NET GROUP] (

[SYS NET SERVICE ID] [int] NOT NULL,

[SYSTNET REGION ID] [int] NOT NULL,

[SYSTNET GROUP ID] [int] NOT NULL,

[SYS NET GROUP NAME] [nvarchar] (100) NOT NULL,
CONSTRAINT [PR SYS NET GROUP] PRIMARY KEY CLUSTERED

[SYS NET GROUP ID] ASC
JWITH (PAD INDEX = OFF, STATISTICS NORECOMPUTE = OFF, IGNORE DUP KEY = OFF, ALLOW ROW LOCKS
ALLOW_PAGE LOCKS = ON) ON [PRIMARY] - - N B B
) ON [PRIMARY]

GO _

/***%*xx Object: Table [dbo].[SYS_NET_NODE] Script Date: 2017-11-15 2% 2:28:00 *xxx%x%/
SET ANSI_NULLS ON

GO

SET QUOTED_IDENTIFIER ON
GO

CREATE TABLE [dbo].[SYS NET NODE] (
[SYS NET SERVICE ID] [int] NOT NULL,
[SYS NET REGION ID] [int] NOT NULL,
[SYSTNET GROUP ID] [int] NOT NULL,
[SYSTNET NODE ID] [int] NOT NULL,
[SYS NET ICON NAME] [nvarchar] (100) NULL,
[SYSTNET NODE NAME] [nvarchar] (100) NOT NULL,
[SYSTNET ICON POS X] [float] NOT NULL,
[SYSTNET ICON POS” Y] [float] NOT NULL,
[SYSTNET NODE POS X] [float] NOT NULL,
[SYSTNET NODE POS” Y] [float] NOT NULL,
[SYS NET NODE PROTOCOL] [int] NOT NULL,
[SYSTNET NODE COM TYPE] [int] NOT NULL,
[SYSNET NODE_REG DATE] [datetime] NOT NULL,
[SYS NET NODE ADDR] [nvarchar] (400) NOT NULL,
[SYS NET NODE BUY COST] [float] NULL,
[SYSTNET NODE BUY DATE] [datetime] NULL,
[SYS NET NODE BUY COMPANY] [nvarchar] (100) NULL,
[SYS NET NODE BUY SALESMAN] [nvarchar] (100) NULL,
[SYS NET NODE BUY PHONE] [nvarchar] (40) NULL,
[SYS NET NODE BUY EMAIL] [nvarchar] (200) NULL,
[SYSTNET NODE TAGT [nvarchar] (200) NULL,
[SYSTNET NODE USE] [int] NOT NULL,
[SYS NET NODE DATA TABLE] [nvarchar] (100) NOT NULL,
[SYS NET NODE LAST TABLE] [nvarchar] (100) NOT NULL,
CONSTRAINT [PK SYS NET NODE] PRIMARY KEY CLUSTERED

[SYS NET NODE ID] ASC
)WITH (PAD INDEX = OFF, STATISTICS NORECOMPUTE = OFF, IGNORE DUP KEY = OFF, ALLOW_ROW_LOCKS
ALLOW PAGE LOCKS = ON) ON [PRIMARY]
) ON [PRIMARY]

GO

/**x**x Object: Table [dbo].[SYS_NET NODE_PHOTO] Script Date: 2017-11-15 2% 2:28:09 ***xxxx/
SET ANSI_NULLS ON

GO

SET QUOTED_IDENTIFIER ON
GO

CREATE TABLE [dbo].[SYS NET NODE PHOTO] (
[SYS NET SERVICE ID] [int] NOT NULL,
[SYSTNET REGION ID] [int] NOT NULL,
[SYSTNET GROUP TID] [int] NOT NULL,
[SYS NET NODE ID] [int] NOT NULL,
[SYSTNET NODE PHOTO NAMEO] [nvarchar] (200) NULL,
[SYSTNET NODE PHOTO BINO] [image] NULL,
[SYSTNET NODE PHOTO NAME1l] [nvarchar] (200) NULL,
[SYSTNET NODE_PHOTO BIN1] [image] NULL,
[SYSTNET NODE PHOTO NAME2] [nvarchar] (200) NULL,
[SYSTNET NODE PHOTO BIN2] [image] NULL,
[SYSTNET NODE PHOTO NAME3] [nvarchar] (200) NULL,
[SYSTNET NODE_ PHOTO BIN3] [image] NULL,
[SYS NET NODE PHOTO NAME4] [nvarchar] (200) NULL,
[SYSTNET NODE PHOTO BIN4] [image] NULL,
[SYSTNET NODE PHOTO NAME5] [nvarchar] (200) NULL,
[SYSTNET NODE_ PHOTO BIN5] [image] NULL,
[SYSTNET NODE_ PHOTO NAME6] [nvarchar] (200) NULL,
[SYSTNET NODE PHOTO BIN6] [image] NULL,
[SYS NET NODE PHOTO NAME7] [nvarchar] (200) NULL,
[SYSTNET NODE PHOTO BIN7] [image] NULL

) ON [PRIMARY] TEXTIMAGE ON [PRIMARY]

GO

/*****x* Object: Table [dbo] . [SYS_NET REGION] Script Date: 2017-11-15 QB 2:28:00 **kkkkk/
SET ANSI_NULLS ON
GO

SET QUOTED_IDENTIFIER ON
GO

CREATE TABLE [dbo].[SYS NET REGION] (

[SYS NET SERVICE ID] [int] NOT NULL,

[SYSTNET REGION ID] [int] NOT NULL,

[SYS NET REGION NAME] [nvarchar] (100) NOT NULL,
CONSTRAINT [PK SYS NET REGION] PRIMARY KEY CLUSTERED

[SYS NET REGION ID] ASC

ON,

ON,

ON,
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JWITH (PAD INDEX = OFF, STATISTICS NORECOMPUTE = OFF, IGNORE DUP KEY = OFF, ALLOW_ROW LOCKS = ON,
ALLOW_PAGE LOCKS = ON) ON [PRIMARY]
) ON [PRIMARY]

GO _

/*****x* Object: Table [dbo]. [SYS_NET_ SERVICE] Script Date: 2017-11-15 &% 2:28:09 *xxxxx/
SET ANSI_NULLS ON

GO

SET QUOTED_IDENTIFIER ON
GO

CREATE TABLE [dbo].[SYS NET SERVICE] (

[SYS NET SERVICE ID] [int] NOT NULL,

[SYSTNET SERVICE NAME] [nvarchar] (100) NOT NULL,
CONSTRAINT [PR_SYS NET SERVICE] PRIMARY KEY CLUSTERED

[SYS NET SERVICE ID] ASC
JWITH (PAD INDEX = OFF, STATISTICS NORECOMPUTE = OFF, IGNORE DUP KEY = OFF, ALLOW ROW LOCKS = ON,
ALLOW_PAGE LOCKS = ON) ON [PRIMARY] - - - - -
) ON [PRIMARY]

GO B
/*****x* Object: Table [dbo]. [SYS_OP_ALARM] Script Date: 2017-11-15 2% 2:28:09 **x*xxxx/
SET ANSI_NULLS ON

GO

SET QUOTED_IDENTIFIER ON
GO

CREATE TABLE [dbo].[SYS OP ALARM] (
[SYS OP ALARM IDT [int] NOT NULL,
[SYSTOP ALARM NAME] [nvarchar] (200) NOT NULL,
[SYSTOP PRIME OFFICER] [nvarchar] (200) NULL,
[SYSTOP PRIME PHONE] [nvarchar] (50) NULL,
[SYS OP  PRIME MAIL] [nvarchar] (200) NULL,
[SYSTOP ALARM REMARK] [ntext] NULL,
CONSTRAINT [PK SYS OP ALARM] PRIMARY KEY CLUSTERED

[SYS OP ALARM ID] ASC
JWITH (PAD INDEX = OFF, STATISTICS NORECOMPUTE = OFF, IGNORE DUP KEY = OFF, ALLOW ROW LOCKS = ON,
ALLOW PAGE LOCKS = ON) ON [PRIMARY] - - - - -
) ON [PRIMARY] TEXTIMAGE ON [PRIMARY]

GO N

/*****x* Object: Table [dbo]. [SYS_OP_ERROR] Script Date: 2017-11-15 2% 2:28:09 ***xxxx/
SET ANSI_NULLS ON

GO

SET QUOTED_IDENTIFIER ON
GO

CREATE TABLE [dbo].[SYS OP ERROR] (
[SYS OP ERROR_IDT [int] NOT NULL,
[SYSTOP NODE TYPE] [int] NOT NULL,
[SYSTOP ERROR NAME] [nvarchar] (200) NOT NULL,
[SYSTOP PRIME OFFICER] [nvarchar] (200) NULL,
[SYSTOP PRIME PHONE] [nvarchar] (50) NULL,
[SYSTOP PRIME MAIL] [nvarchar] (200) NULL,
[SYSTOP ERROR_REMARK] [ntext] NULL,
CONSTRAINT [PR SYS OP ERROR] PRIMARY KEY CLUSTERED

[SYS OP ERROR ID] ASC
JWITH (PAD INDEX = OFF, STATISTICS NORECOMPUTE = OFF, IGNORE DUP KEY = OFF, ALLOW ROW LOCKS = ON,
ALLOW PAGE LOCKS = ON) ON [PRIMARY] - - - - -
) ON [PRIMARY] TEXTIMAGE ON [PRIMARY]

GO _

/*****x Object: Table [dbo].[SYS_OP_EXAM CLASS] Script Date: 2017-11-15 2% 2:28:09 *x**xx/
SET ANSI_NULLS ON

GO

SET QUOTED_IDENTIFIER ON
GO

CREATE TABLE [dbo].[SYS OP EXAM CLASS] (
[SYS OP EXAM CLASS IDJ [int] NOT NULL,
[SYSTOP EXAM CLASS NAME] [nvarchar] (100) NOT NULL,
CONSTRAINT [PR_SYS OP EXAM CLASS] PRIMARY KEY CLUSTERED

[SYS OP EXAM CLASS ID] ASC
)WITH (PAD INDEX = OFF, STATISTICS NORECOMPUTE = OFF, IGNORE DUP KEY = OFF, ALLOW ROW LOCKS = ON,
ALLOW PAGE LOCKS = ON) ON [PRIMARY] - - -~
) ON [PRIMARY]

GO

/*****x Object: Table [dbo].[SYS OP FORMULA] Script Date: 2017-11-15 2% 2:28:09 **x**x/
SET ANSI_ NULLS ON

GO B

SET QUOTED_IDENTIFIER ON

GO

CREATE TABLE [dbo].[SYS OP FORMULA] (
[SENSOR UNIQUE ID] [int] NOT NULL,
[FORMULA DI A] [float] NOT NULL,
[FORMULA DI B] [float] NOT NULL,
[FORMULA OU A] [float] NOT NULL,
10 ]

[FORMULA OU B] [float] NOT NULL
) ON [PRIMARY] - -
GO )
/*xx%%% Opject: Table [dbo].[SYS OP PART] Script Date: 2017-11-15 3% 2:28:00 ***x**/
SET ANSI NULLS ON
GO

SET QUOTED_ IDENTIFIER ON
GO

CREATE TABLE [dbo].[SYS OP PART] (
[SYS OP PART ID] [int] IDENTITY(1,1) NOT NULL,
[SYSTNET SERVICE ID] [int] NOT NULL,
[SYSTNET REGION ID] [int] NOT NULL,
[SYSTNET GROUP TID] [int] NOT NULL,
[SYSTNET NODE ID] [int] NOT NULL,
[SYSTOP PART NAME] [nvarchar] (200) NOT NULL,
[SYSTOP PART PERIOD] [int] NOT NULL,
[SYSTOP PART SELLER] [nvarchar] (100) NULL,
[SYSTOP_PART SALESMAN] [nvarchar] (100) NULL,
[SYSTOP PART PHONE] [nvarchar] (40) NULL,
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[SYS OP PART MAIL] [nvarchar] (200) NULL,
CONSTRAINT [PR_SYS OP_PART] PRIMARY KEY CLUSTERED

[SYS OP PART ID] ASC
)WITH (PAD INDEX = OFF, STATISTICS NORECOMPUTE = OFF, IGNORE DUP KEY = OFF, ALLOW ROW LOCKS = ON,
ALLOW PAGE TOCKS = ON) ON [PRIMARY] - - -~
) ON [PRIMARY]

GO

/*****% Object: Table [dbo].[SYS OP PROPA] Script Date: 2017-11-15 &% 2:28:00 *xxx%x%/
SET ANSI_NULLS ON -~

GO

SET QUOTED_IDENTIFIER ON

GO

CREATE TABLE [dbo].[SYS OP PROPA] (
[SYS OP PROPA_IDT [int] IDENTITY(1,1) NOT NULL,
[SYSTNET NODE PROTOCOL] [int] NOT NULL,
[SYSTOP PROPA NAME] [nvarchar] (200) NOT NULL,
[SYSTOP PROPA_TIME] [int] NOT NULL,
[SYSTOP_PROPA_COUNT] [int] NOT NULL,
[SYSTOP_PROPA_ALLDAY] [tinyint] NULL,
[SYS_OP_PROPA BGN TM] [datetime] NULL,
[SYS_OP_PROPA_END TM] [datetime] NULL,
CONSTRAINT [PR SYS OP PROPA] PRIMARY KEY NONCLUSTERED

[SYS OP PROPA ID] ASC
)WITH (PAD INDEX = OFF, STATISTICS NORECOMPUTE = OFF, IGNORE DUP KEY = OFF, ALLOW ROW LOCKS = ON,
ALLOW PAGE LOCKS = ON) ON [PRIMARY] - - -~
) ON [PRIMARY]

GO

/***x*x% Object: Table [dbo].[SYS OP REMOTE REQ] Script Date: 2017-11-15 2% 2:28:09 xx**%x/
SET ANSI NULLS ON - -

GO -

SET QUOTED_IDENTIFIER ON

GO

CREATE TABLE [dbo].[SYS_OP_ REMOTE_ REQ] (
[SYS OP_EQUIP CODE] [nchar] (2) NOT NULL,

(
[SYSOP_ITEM CODE] [nchar] (3) NOT NULL,
[SYS_OP_REMOTE_CMD] [nchar] (4) NOT NULL,
[SYSTOP REQ TIME] [datetime] NOT NULL,

[SYSTOP REQ BGN] [datetime] NOT NULL,
[SYSTOP REQ END] [datetime] NOT NULL,
[SYS_OP_REQ DONE] [int] NOT NULL,

CONSTRAINT [PR_SYS OP_ REMOTE REQ] PRIMARY KEY CLUSTERED

[SYS OP EQUIP CODE] ASC,

[SYSOP_ITEM CODE] ASC
)WITH (PAD INDEX = OFF, STATISTICS NORECOMPUTE = OFF, IGNORE DUP KEY = OFF, ALLOW ROW LOCKS = ON,
ALLOW PAGE LOCKS = ON) ON [PRIMARY] - - -~
) ON [PRIMARY]

GO

/*****x Object: Table [dbo].[SYS OP SENSOR CODE] Script Date: 2017-11-15 2% 2:28:09 *xx*%x%/
SET ANSI_NULLS ON

GO

SET QUOTED_IDENTIFIER ON
GO

CREATE TABLE [dbo].[SYS OP SENSOR CODE] (
[SYS OP SENSOR CODE IDX] [int] IDENTITY (1,1) NOT NULL,
[SENSOR NAME KOR] [nvarchar] (100) NULL,
[SENSOR_NAME_ENG] [nvarchar] (100) NULL,
[SENSOR UNIQUE ID] [int] NOT NULL,
[LIMIT NOTICE] [float] NOT NULL,
[LIMIT ATTENTION] [float] NOT NULL,
[LIMIT WARNING] [float] NOT NULL,
[LIMIT VALUE LAW] [float] NOT NULL,
[SENSOR USE] [int] NOT NULL,
[SENSOR UNIT] [nvarchar] (50) NULL,
[SENSOR REMARK] [ntext] NULL,
[LIMIT TYPE] [int] NULL,
[LIMIT NOTICE BGN] [float] NULL,
[LIMIT NOTICE END] [float] NULL,
[LIMIT ATTENTION BGN] [float] NULL,
[LIMIT ATTENTION END] [float] NULL,
[LIMIT WARNING BGN] [float] NULL,
[LIMIT WARNING END] [float] NULL,
[LIMIT VALUE LAW BGN] [float] NULL,
[LIMIT VALUE LAW END] [float] NULL,
CONSTRAINT [PK 5YS OP_SENSOR CODE] PRIMARY KEY NONCLUSTERED

[SYS OP SENSOR CODE IDX] ASC
)WITH (PAD INDEX = OFF, STATISTICS NORECOMPUTE = OFF, IGNORE DUP KEY = OFF, ALLOW ROW LOCKS = ON,
ALLOW PAGE LOCKS = ON) ON [PRIMARY] - - - - -
) ON [PRIMARY] TEXTIMAGE ON [PRIMARY]

GO

/**x**x Object: Table [dbo].[SYS_OP_USER_CLASS] Script Date: 2017-11-15 &% 2:28:09 *xxxxx/
SET ANSI_NULLS ON

GO

SET QUOTED_IDENTIFIER ON
GO

CREATE TABLE [dbo].[SYS_OP_USER_CLASS] (
[SYS OP USER CLASS ID] [int] NOT NULL,
[USER CLASS NAME] [nvarchar] (50) NOT NULL,
[USER AUTH MONITOR GENERAL] [int] NOT NULL,
[USER AUTH MONITOR DETAIL] [int] NOT NULL,
[USER AUTH MONITOR ANAL] [int] NOT NULL,
[USER_AUTH MONITOR FACIL] [int] NOT NULL,
[USER AUTH MONITOR CONFIG] [int] NOT NULL,
[USER AUTH MONITOR EXTRAO] [int] NULL,
[USER AUTH MONITOR EXTRA1l] [int] NULL,
[USER AUTH MONITOR EXTRA2] [int] NULL,
[USER AUTH MONITOR EXTRA3] [int] NULL,
[USER AUTH MONITOR EXTRA4] [int] NULL,
[USER AUTH MONITOR EXTRA5] [int] NULL,
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[USER AUTH MONITOR EXTRA6] [int] NULL,

[USER_AUTH MONITOR EXTRA7] [int] NULL,

[USER_CLASS REMARK] [nvarchar] (200) NULL,
CONSTRAINT [PK_SYS OP USER CLASS] PRIMARY KEY CLUSTERED

[SYS OP USER CLASS ID] ASC
)WITH (PAD INDEX = OFF, STATISTICS NORECOMPUTE = OFF, IGNORE DUP KEY = OFF, ALLOW ROW LOCKS = ON,
ALLOW PAGE LOCKS = ON) ON [PRIMARY] - - -
) ON [PRIMARY]
GO
ALTER TABLE [dbo].[DT OP ALARM] WITH CHECK ADD CONSTRAINT [FK DT OP ALARM SYS NET GROUP] FOREIGN
KEY ([SYS NET GROUP ID])
REFERENCES [dbo].[SYS NET GROUP] ([SYS NET GROUP ID]

GO

ALTER TABLE [dbo].[DT OP ALARM] CHECK CONSTRAINT [FK DT OP_ ALARM SYS NET GROUP]

GO

ALTER TABLE [dbo].[DT_OP ALARM] WITH CHECK ADD CONSTRAINT [FK DT OP ALARM SYS NET NODE] FOREIGN

KEY ([SYS_NET NODE_ID])
REFERENCES [dbo].TSYS_NET_NODE] ([SYS_NET_NODE_ID])

GO

ALTER TABLE [dbo].[DT_OP_ ALARM] CHECK CONSTRAINT [FK_ DT OP_ALARM SYS NET_NODE]

GO

ALTER TABLE [dbo].[DT_OP_ALARM] WITH CHECK ADD CONSTRAINT [FK DT OP_ALARM SYS NET REGION] FOREIGN

KEY ([SYS_NET REGION ID])
REFERENCES [dbo] . [SYS_NET_REGION] ([SYS_NET_REGION_ID]

GO

ALTER TABLE [dbo].[DT OP ALARM] CHECK CONSTRAINT [FK DT OP ALARM SYS NET REGION]

GO

ALTER TABLE [dbo].[DT OP ALARM] WITH CHECK ADD  CONSTRAINT [FK DT OP ALARM SYS NET SERVICE] FOREIGN
KEY ([SYS_NET SERVICE ID])

REFERENCES [dbo].[SYS NET SERVICE] ([SYS NET SERVICE ID])

GO

ALTER TABLE [dbo].[DT OP ALARM] CHECK CONSTRAINT [FK DT OP_ALARM SYS NET SERVICE]

GO

ALTER TABLE [dbo].[DT OP ALARM DETAIL] WITH CHECK ADD CONSTRAINT [FK DT OP ALARM DETAIL DT OP ALARM]
FORETGN KEY ([DT_OP ALARM TD])

REFERENCES [dboT.[DT_OP_ALARM] ([DT_OP_ALARM ID])

GO

ALTER TABLE [dbo].[DT OP ALARM DETAIL] CHECK CONSTRAINT [FK DT OP ALARM DETAIL DT OP ALARM]

GO

ALTER TABLE [dbo].[DT OP ALARM DETAIL] WITH CHECK ADD CONSTRAINT [FK DT OP ALARM DETAIL SYS OP ALARM]
FOREIGN KEY ([SYS OP ALARM ID])

REFERENCES [dbo]~ [SYS_OP ALARM] ([SYS OP ALARM ID])

GO

ALTER TABLE [dbo].[DT OP ALARM DETAIL] CHECK CONSTRAINT [FK DT OP ALARM DETAIL SYS OP ALARM]

GO

ALTER TABLE [dbo].[DT_OP_CMD] WITH CHECK ADD CONSTRAINT [FK DT OP CMD SYS NET GROUP] FOREIGN
KEY ([SYS NET GROUP ID])

REFERENCES [dbo].[5YS NET GROUP] ([SYS NET GROUP ID])

GO

ALTER TABLE [dbo].[DT_OP_CMD] CHECK CONSTRAINT [FK DT OP CMD SYS NET GROUP]

GO

ALTER TABLE [dbo] . [DT_OP CMD] WITH CHECK ADD CONSTRAINT [FK_DT _OP_CMD SYS NET_NODE] FOREIGN

KEY ([SYS NET NODE ID])

REFERENCES [dbo].[SYS NET NODE] ([SYS NET NODE ID])
ON UPDATE CASCADE - - - - -

ON DELETE CASCADE

GO

ALTER TABLE [dbo].[DT_OP_CMD] CHECK CONSTRAINT [FK_DT_OP CMD SYS NET NODE]

GO

ALTER TABLE [dbo].[DT OP_CMD] WITH CHECK ADD CONSTRAINT [FK DT OP CMD SYS NET REGION] FOREIGN

KEY ([SYS _NET REGION ID])
REFERENCES [dbo].[SYS_NET REGION] ([SYS NET REGION ID])

GO

ALTER TABLE [dbo].[DT_OP_CMD] CHECK CONSTRAINT [FK DT _OP CMD SYS NET REGION]

GO

ALTER TABLE [dbo].[DT_OP CMD] WITH CHECK ADD CONSTRAINT [FK DT OP_CMD_SYS NET SERVICE] FOREIGN

KEY ([SYS_NET SERVICE IDJ)
REFERENCES [dbo].[SYS_NET_SERVICE] ([SYS_NET_ SERVICE_ID])

GO

ALTER TABLE [dbo].[DT_OP_CMD] CHECK CONSTRAINT [FK_DT OP_CMD_SYS_NET SERVICE]

GO

ALTER TABLE [dbo].[DT_OP_CMD DEV] WITH CHECK ADD  CONSTRAINT [FK DT OP CMD DEV DT OP _CMD] FOREIGN

KEY ([DT_OP _CMD ID])
REFERENCES [dbo] . [DT_OP_CMD] ([DT_OP_CMD_ID])

GO

ALTER TABLE [dbo].[DT_OP_CMD_DEV] CHECK CONSTRAINT [FK_DT_OP_CMD_DEV_DT_OP_CMD]

GO

ALTER TABLE [dbo].[DT_OP_CMD LAB] WITH CHECK ADD  CONSTRAINT [FK DT OP CMD LAB DT OP_CMD] FOREIGN
KEY ([DT_OP_CMD_ID])

REFERENCES™ [dbo] . [DT_OP_CMD] ([DT_OP CMD ID])

GO

ALTER TABLE [dbo].[DT OP CMD LAB] CHECK CONSTRAINT [FK DT OP CMD LAB DT OP CMD]

GO

ALTER TABLE [dbo].[DT_OP_EXAM] WITH CHECK ADD CONSTRAINT [FK_DT OP_EXAM SYS_NET GROUP] FOREIGN

KEY ([SYS_NET GROUP_ID])
REFERENCES [dbo].[5YS NET GROUP] ([SYS NET GROUP ID]

GO

ALTER TABLE [dbo].[DT_OP_EXAM] CHECK CONSTRAINT [FK_DT_OP_EXAM SYS NET_GROUP]

GO

ALTER TABLE [dbo].[DT_OP_EXAM] WITH CHECK ADD CONSTRAINT [FK_DT_OP_EXAM SYS NET _NODE] FOREIGN

KEY ([SYS NET NODE ID]

REFERENCES [dbo].[SYS NET NODE] ([SYS NET NODE ID])
ON UPDATE CASCADE - - - - -

ON DELETE CASCADE

GO

ALTER TABLE [dbo].[DT _OP EXAM] CHECK CONSTRAINT [FK DT OP EXAM SYS NET NODE]

GO

ALTER TABLE [dbo].[DT OP_EXAM] WITH CHECK ADD CONSTRAINT [FK_DT_OP EXAM SYS NET REGION] FOREIGN

KEY ([SYS NET REGION ID])
REFERENCES [dbo].[SYS_NET REGION] ([SYS NET REGION ID])
GO
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ALTER TABLE [dbo].[DT_OP EXAM] CHECK CONSTRAINT [FK DT OP_EXAM SYS NET REGION]
GO
ALTER TABLE [dbo].[DT_OP_EXAM] WITH CHECK ADD CONSTRAINT [FK_DT OP_EXAM SYS NET_SERVICE] FOREIGN

KEY ([SYS_NET SERVICE_ID])
REFERENCES [dbo].[SYS_NET_SERVICE] ([SYS_NET_SERVICE_ID])

GO

ALTER TABLE [dbo].[DT_OP_EXAM] CHECK CONSTRAINT [FK_ DT _OP_EXAM SYS NET_ SERVICE]

GO

ALTER TABLE [dbo].[DT OP EXAM] WITH CHECK ADD CONSTRAINT [FK_DT_OP_EXAM SYS_OP_EXAM CLASS] FOREIGN

KEY ([SYS _OP EXAM CLASS ID])
REFERENCES Tdbo] - [SYS OP EXAM CLASS] ([SYS OP EXAM CLASS ID]

GO

ALTER TABLE [dbo].[DT_OP_EXAM] CHECK CONSTRAINT [FK_DT OP_EXAM SYS_OP_EXAM CLASS]

GO

ALTER TABLE [dbo].[DT OP MAIN] WITH CHECK ADD CONSTRAINT [FK DT OP MAIN SYS NET GROUP] FOREIGN

KEY ([SYS NET GROUP_ID])
REFERENCES [dbo].[SYS_NET GROUP] ([SYS_NET GROUP_ID])

GO

ALTER TABLE [dbo].[DT_OP_MAIN] CHECK CONSTRAINT [FK_DT_OP_MAIN_ SYS_NET_GROUP]

GO

ALTER TABLE [dbo] . [DT_OP MAIN] WITH CHECK ADD CONSTRAINT [FK_DT_OP_MAIN_SYS NET_NODE] FOREIGN

KEY ([SYS NET NODE ID]

REFERENCES [dbo].TSYS NET NODE] ([SYS NET NODE ID])
ON UPDATE CASCADE -~ -~ -

ON DELETE CASCADE

GO

ALTER TABLE [dbo].[DT OP MAIN] CHECK CONSTRAINT [FK DT OP MAIN SYS NET NODE]

GO

ALTER TABLE [dbo].[DT OP MAIN] WITH CHECK ADD CONSTRAINT [FK DT OP MAIN SYS NET REGION] FOREIGN
KEY ([SYS_NET REGION ID])

REFERENCES [dbo].[SYS_NET REGION] ([SYS NET REGION ID])

GO

ALTER TABLE [dbo].[DT OP MAIN] CHECK CONSTRAINT [FK DT OP MAIN SYS NET REGION]

GO

ALTER TABLE [dbo].[DT OP MAIN] WITH CHECK ADD CONSTRAINT [FK DT OP MAIN SYS NET SERVICE] FOREIGN

KEY ([SYS_NET SERVICE 1D])
REFERENCES [dbo].[SYS NET SERVICE] ([SYS NET SERVICE ID])

GO

ALTER TABLE [dbo].[DT_OP_MAIN] CHECK CONSTRAINT [FK_DT_OP_MAIN_SYS NET SERVICE]

GO

ALTER TABLE [dbo].[DT_OP_MNTN] WITH CHECK ADD CONSTRAINT [FK_DT OP_MNTN_SYS_NET GROUP] FOREIGN

KEY ([SYS_NET GROUP ID])
REFERENCES [dbo].[SYS_NET GROUP] ([SYS NET GROUP_ ID]

GO

ALTER TABLE [dbo].[DT OP MNTN] CHECK CONSTRAINT [FK DT OP MNTN SYS NET GROUP]

GO

ALTER TABLE [dbo].[DT_OP_ MNTN] WITH CHECK ADD CONSTRAINT [FK_DT OP MNTN SYS NET NODE] FOREIGN

KEY ([SYS NET NODE ID]

REFERENCES [dbo].[SYS NET NODE] ([SYS NET NODE ID])
ON UPDATE CASCADE - - - - -

ON DELETE CASCADE

GO

ALTER TABLE [dbo].[DT_OP MNTN] CHECK CONSTRAINT [FK DT OP_MNTN_ SYS NET_ NODE]

GO

ALTER TABLE [dbo].[DT_OP_ MNTN] WITH CHECK ADD CONSTRAINT [FK_DT_OP_MNTN_SYS_NET_REGION] FOREIGN

KEY ([SYS NET REGION ID])
REFERENCES [dbo].[SYS NET REGION] ([SYS NET REGION ID])

GO

ALTER TABLE [dbo].[DT_OP_MNTN] CHECK CONSTRAINT [FK_DT_OP_MNTN_SYS NET_REGION]

GO

ALTER TABLE [dbo].[DT OP_MNTN] WITH CHECK ADD CONSTRAINT [FK DT OP MNTN SYS NET SERVICE] FOREIGN

KEY ([SYS NET SERVICE ID])

REFERENCES [dbo].[SYS NET SERVICE] ([SYS NET SERVICE ID]

GO

ALTER TABLE [dbo].[DT OP MNTN] CHECK CONSTRAINT [FK DT OP MNTN SYS NET SERVICE]

GO

ALTER TABLE [dbo].[DT OP NODE SENSOR] WITH CHECK ADD CONSTRAINT [FK DT OP NODE_SENSOR_SYS NET GROUP
FOREIGN KEY ([SYS NET GROUP ID]

REFERENCES [dbo]~ [SYS NET GROUP] ([SYS NET GROUP ID])

GO

ALTER TABLE [dbo].[DT OP NODE SENSOR] CHECK CONSTRAINT [FK DT OP NODE SENSOR SYS NET GROUP]

GO

ALTER TABLE [dbo].[DT OP NODE SENSOR]  WITH CHECK ADD  CONSTRAINT [FK DT OP NODE SENSOR SYS NET NODE]
FOREIGN KEY ([SYS NET NODE 1D])

REFERENCES [dbo]- [SYS NET NODE] ([SYS NET NODE ID]

ON UPDATE CASCADE

ON DELETE CASCADE

GO

ALTER TABLE [dbo].[DT _OP NODE SENSOR] CHECK CONSTRAINT [FK DT OP NODE SENSOR SYS NET NODE]

GO

ALTER TABLE [dbo].[DT OP NODE SENSOR] WITH CHECK ADD CONSTRAINT [FK DT OP NODE_SENSOR_SYS NET REGION]
FORETGN KEY ([SYS NET REGTON I1DT)

REFERENCES [dbo]~ [SYS NET REGION] ([SYS NET REGION ID])

GO

ALTER TABLE [dbo].[DT _OP NODE SENSOR] CHECK CONSTRAINT [FK DT OP NODE SENSOR SYS NET REGION]

GO

ALTER TABLE [dbo].[DT OP NODE SENSOR] WITH CHECK ADD CONSTRAINT [FK DT OP NODE SENSOR SYS NET SERVICE]
FOREIGN KEY ([SYS NET SERVICE ID])

REFERENCES [dbo]~ [SYS NET SERVICE] ([SYS NET SERVICE ID])

GO

ALTER TABLE [dbo].[DT OP NODE SENSOR] CHECK CONSTRAINT [FK DT OP NODE SENSOR SYS NET SERVICE]

GO

ALTER TABLE [dbo].[DT OP PART BRKDN] WITH CHECK ADD CONSTRAINT [FK DT OP PART BRKDN SYS OP PART] FOREIGN
KEY ([SYS _OP PART ID])

REFERENCES Tdbo] - [SYS OP PART] ([SYS OP PART ID]

ON UPDATE CASCADE

ON DELETE CASCADE

GO

ALTER TABLE [dbo].[DT OP PART BRKDN] CHECK CONSTRAINT [FK DT OP PART BRKDN SYS OP PART]

GO

ALTER TABLE [dbo].[DT OP PROPA NODE]  WITH CHECK ADD  CONSTRAINT [FK DT OP PROPA NODE SYS NET GROUP]
FOREIGN KEY ([SYS NET GROUP ID]
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REFERENCES [dbo].[SYS _NET GROUP] ([SYS_NET GROUP_ID])
0]

ALTER TABLE [dbo].[DT_OP_PROPA_NODE] CHECK CONSTRAINT [FK_DT OP PROPA NODE_SYS_NET_GROUP]

GO

ALTER TABLE [dbo].[DT_OP_PROPA NODE] WITH CHECK ADD CONSTRAINT [FK_DT_OP_PROPA_NODE_SYS_NET NODE] FOREIGN
KEY ([SYS_NET NODE ID])

REFERENCES [dbo].TSYS_NET NODE] ([SYS_NET NODE_ID])

GO

ALTER TABLE [dbo].[DT_OP_PROPA_NODE] CHECK CONSTRAINT [FK_DT_OP_PROPA_NODE_SYS_NET_NODE]

GO

ALTER TABLE [dbo].[DT_OP PROPA NODE]  WITH CHECK ADD  CONSTRAINT [FK_DT_OP_PROPA_NODE_SYS_NET REGION]
FOREIGN KEY ([SYS_NET REGION ID])

REFERENCES [dbo]~ [SYS_NET_REGION] ([SYS_NET REGION ID])

GO

ALTER TABLE [dbo].[DT OP PROPA NODE] CHECK CONSTRAINT [FK DT OP PROPA NODE SYS NET REGION]

GO

ALTER TABLE [dbo].[DT OP PROPA NODE] WITH CHECK ADD CONSTRAINT [FK DT OP PROPA NODE SYS NET SERVICE]
FOREIGN KEY ([SYS_NET SERVICE_ID]J)

REFERENCES [dbo]~ [SYS_NET_SERVICE] ([SYS_NET_SERVICE_ID])

GO

ALTER TABLE [dbo].[DT_OP PROPA NODE] CHECK CONSTRAINT [FK DT OP PROPA NODE SYS NET SERVICE]

GO

ALTER TABLE [dbo].[DT_OP PROPA NODE] WITH CHECK ADD CONSTRAINT [FK DT OP PROPA NODE SYS OP PROPA] FOREIGN
KEY ([SYS_OP_PROPA_ID])

REFERENCES [dbo] .T[SYS_OP_PROPA] ([SYS_OP_PROPA_ID]

GO

ALTER TABLE [dbo].[DT_OP PROPA NODE] CHECK CONSTRAINT [FK_DT OP PROPA NODE_SYS OP_ PROPA]

GO

ALTER TABLE [dbo].[DT OP_PROPA SENSOR] WITH CHECK ADD CONSTRAINT [FK_DT_OP_PROPA_SENSOR_SYS_OP_ PROPA]
FOREIGN KEY ([SYS OP PROPA ID])

REFERENCES [dbo]~ [SYS OP PROPA] ([SYS OP PROPA ID])

GO

ALTER TABLE [dbo].[DT_OP_PROPA_SENSOR] CHECK CONSTRAINT [FK_DT OP_PROPA_SENSOR_SYS_OP_PROPA]

GO

ALTER TABLE [dbo].[DT_OP_PROPA USER] WITH CHECK ADD CONSTRAINT [FK_DT_OP_PROPA_USER DT_OP_USER] FOREIGN
KEY ([USER_ID])

REFERENCES [dbo].[DT_OP_USER] ([USER_ID]

ON UPDATE CASCADE

ON DELETE CASCADE

GO

ALTER TABLE [dbo].[DT_OP_PROPA_USER] CHECK CONSTRAINT [FK_DT_OP_PROPA_USER_DT_OP USER]

GO

ALTER TABLE [dbo].[DT OP_PROPA USER] WITH CHECK ADD CONSTRAINT [FK DT OP_PROPA USER_SYS_OP_PROPA] FOREIGN
KEY ([SYS_OP_PROPA_ID])

REFERENCES [dbo].[SYS_OP_PROPA] ([SYS_OP_PROPA_ID])

GO

ALTER TABLE [dbo].[DT OP PROPA USER] CHECK CONSTRAINT [FK DT OP PROPA USER SYS OP PROPA]

GO

ALTER TABLE [dbo].[DT OP_REPORT]  WITH CHECK ADD  CONSTRAINT [FK_DT OP REPORT SYS_NET GROUP] FOREIGN
KEY ([SYS_NET GROUP_ID])

REFERENCES [dbo].[5YS NET GROUP] ([SYS NET GROUP ID])

GO

ALTER TABLE [dbo].[DT_OP REPORT] CHECK CONSTRAINT [FK DT OP_REPORT_SYS NET GROUP]

GO

ALTER TABLE [dbo].[DT_OP_REPORT] WITH CHECK ADD CONSTRAINT [FK_DT_OP_REPORT_SYS NET_NODE] FOREIGN

KEY ([SYS NET NODE ID]

REFERENCES [dbo].[SYS NET NODE] ([SYS NET NODE ID])
ON UPDATE CASCADE -~ -~ -

ON DELETE CASCADE

GO

ALTER TABLE [dbo].[DT OP REPORT] CHECK CONSTRAINT [FK DT OP REPORT SYS NET NODE]

GO

ALTER TABLE [dbo].[DT _OP REPORT] WITH CHECK ADD CONSTRAINT [FK DT OP REPORT SYS NET REGION] FOREIGN

KEY ([SYS_NET REGION IDJ)

REFERENCES [dbo] . [SYS_NET_REGION] ([SYS_NET REGION ID])

GO

ALTER TABLE [dbo].[DT OP REPORT] CHECK CONSTRAINT [FK DT OP REPORT SYS NET REGION]

GO

ALTER TABLE [dbo].[DT _OP_REPORT] WITH CHECK ADD CONSTRAINT [FK_DT_OP REPORT SYS_NET SERVICE] FOREIGN
KEY ([SYS_NET SERVICE_ID])

REFERENCES [dbo] . [SYS_NET_SERVICE] ([SYS_NET_SERVICE_ID]

GO

ALTER TABLE [dbo].[DT_OP REPORT] CHECK CONSTRAINT [FK DT OP REPORT SYS NET SERVICE]

GO

ALTER TABLE [dbo].[DT_OP_USER]  WITH CHECK ADD  CONSTRAINT [FK_DT_OP_USER_SYS_OP_USER_CLASS] FOREIGN
KEY ([SYS_OP_USER_CLASS_ID])

REFERENCES [dbo] - [SYS_OP_USER_CLASS] ([SYS_OP_USER_CLASS_ID]

ON UPDATE CASCADE

ON DELETE CASCADE

GO

ALTER TABLE [dbo].[DT OP USER] CHECK CONSTRAINT [FK DT OP USER SYS OP USER CLASS]

GO

ALTER TABLE [dbo].[DT OP USER ACT] WITH CHECK ADD CONSTRAINT [FK DT OP USER ACT DT OP USER] FOREIGN
KEY ([USER_ID])

REFERENCES [dbo] . [DT_OP_USER] ([USER_ID])

GO

ALTER TABLE [dbo].[DT OP USER ACT] CHECK CONSTRAINT [FK DT OP USER ACT DT OP USER]

GO

ALTER TABLE [dbo].[DT OP USER SESSION]  WITH CHECK ADD  CONSTRAINT [FK DT OP_USER SESSION DT OP_ USER]
FOREIGN KEY ([USER_ID])

REFERENCES [dbo].[DT_OP_USER] ([USER_ID]

GO

ALTER TABLE [dbo].[DT_OP_USER_SESSION] CHECK CONSTRAINT [FK DT OP USER SESSION_DT OP USER]

GO

ALTER TABLE [dbo].[SYS NET GROUP] WITH CHECK ADD CONSTRAINT [FK SYS_NET GROUP_SYS NET REGION] FOREIGN
KEY ([SYS_NET REGION_ID])

REFERENCES [dbo].[SYS NET REGION] ([SYS NET REGION ID])

ON UPDATE CASCADE

ON DELETE CASCADE

GO

ALTER TABLE [dbo].[SYS_NET_GROUP] CHECK CONSTRAINT [FK_SYS_NET GROUP_SYS_NET REGION]

GO
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ALTER TABLE [dbo].[SYS NET GROUP] WITH CHECK ADD CONSTRAINT [FK SYS NET GROUP_SYS NET SERVICE] FOREIGN
KEY ([SYS_NET SERVICE 1D])

REFERENCES [dbo].[SYS NET SERVICE] ([SYS NET SERVICE ID])

GO

ALTER TABLE [dbo].[SYS NET GROUP] CHECK CONSTRAINT [FK SYS NET GROUP SYS NET SERVICE]

GO

ALTER TABLE [dbo].[SYS NET NODE]  WITH CHECK ADD  CONSTRAINT [FK SYS NET NODE SYS NET GROUP] FOREIGN
KEY ([SYS_NET GROUP_ID])

REFERENCES [dbo].[5YS NET GROUP] ([SYS NET GROUP ID]

ON UPDATE CASCADE

ON DELETE CASCADE

GO

ALTER TABLE [dbo].[SYS NET NODE] CHECK CONSTRAINT [FK SYS NET NODE SYS NET GROUP]

GO

ALTER TABLE [dbo].[SYS NET NODE] WITH CHECK ADD CONSTRAINT [FK _SYS NET NODE_SYS NET REGION] FOREIGN
KEY ([SYS_NET REGION_1D])

REFERENCES [dbo].[SYS NET REGION] ([SYS NET REGION ID])

GO

ALTER TABLE [dbo].[SYS NET NODE] CHECK CONSTRAINT [FK SYS NET NODE SYS NET REGION]

elo)

ALTER TABLE [dbo].[SYS NET NODE] WITH CHECK ADD CONSTRAINT [FK SYS NET NODE SYS NET SERVICE] FOREIGN
KEY ([SYS_NET SERVICE I1D])

REFERENCES [dbo].[SYS NET SERVICE] ([SYS NET SERVICE ID])

GO

ALTER TABLE [dbo].[SYS NET NODE] CHECK CONSTRAINT [FK SYS NET NODE SYS NET SERVICE]

GO

ALTER TABLE [dbo].[SYS NET NODE PHOTO] WITH CHECK ADD CONSTRAINT [FK SYS NET NODE PHOTO SYS NET GROUP]
FOREIGN KEY ([SYS NET GROUP ID])

REFERENCES [dbo]~ [SYS _NET GROUP] ([SYS NET GROUP ID])

GO

ALTER TABLE [dbo].[SYS NET NODE PHOTO] CHECK CONSTRAINT [FK_SYS NET NODE PHOTO SYS NET GROUP]

GO

ALTER TABLE [dbo].[SYS NET NODE PHOTO] WITH CHECK ADD CONSTRAINT [FK SYS NET NODE PHOTO SYS NET NODE]
FOREIGN KEY ([SYS NET NODE ID])

REFERENCES [dbo]~ [SYS NET NODE] ([SYS NET NODE ID])

ON UPDATE CASCADE

ON DELETE CASCADE

GO

ALTER TABLE [dbo].[SYS NET NODE PHOTO] CHECK CONSTRAINT [FK SYS NET NODE PHOTO SYS NET NODE]

GO

ALTER TABLE [dbo].[SYS NET NODE PHOTO] WITH CHECK ADD CONSTRAINT [FK SYS NET NODE PHOTO SYS NET REGION]
FOREIGN KEY ([SYS NET REGION ID])

REFERENCES [dbo]~ [SYS _NET REGION] ([SYS NET REGION ID])

GO

ALTER TABLE [dbo].[SYS NET NODE PHOTO] CHECK CONSTRAINT [FK SYS NET NODE PHOTO SYS NET REGION]

GO

ALTER TABLE [dbo].[SYS NET NODE PHOTO] WITH CHECK ADD CONSTRAINT [FK SYS NET NODE_PHOTO SYS NET SERVICE]
FOREIGN KEY ([SYS NET SERVICE IDJ)

REFERENCES [dbo]~ [SYS NET SERVICE] ([SYS NET SERVICE ID]

GO

ALTER TABLE [dbo].[SYS NET NODE PHOTO] CHECK CONSTRAINT [FK SYS NET NODE_PHOTO SYS NET SERVICE]

GO

ALTER TABLE [dbo].[SYS NET REGION] WITH CHECK ADD CONSTRAINT [FK _SYS NET REGION SYS NET SERVICE] FOREIGN
KEY ([SYS NET SERVICE ID])

REFERENCES [dbo].[SYS NET SERVICE] ([SYS NET SERVICE ID]

ON UPDATE CASCADE

ON DELETE CASCADE

GO

ALTER TABLE [dbo].[SYS_NET REGION] CHECK CONSTRAINT [FK SYS NET REGION SYS NET SERVICE]

GO

ALTER TABLE [dbo].[SYS OP PART] WITH CHECK ADD  CONSTRAINT [FK SYS OP PART SYS NET GROUP] FOREIGN
KEY ([SYS NET GROUP ID])

REFERENCES [dbo].[5YS _NET GROUP] ([SYS NET GROUP ID])

GO

ALTER TABLE [dbo].[SYS_OP_ PART] CHECK CONSTRAINT [FK_SYS OP_PART_SYS NET_GROUP]

GO

ALTER TABLE [dbo].[SYS OP PART] WITH CHECK ADD CONSTRAINT [FK_SYS OP PART SYS NET NODE] FOREIGN

KEY ([SYS NET NODE ID]

REFERENCES [dbo].[SYS NET NODE] ([SYS NET NODE ID])
ON UPDATE CASCADE - - - - -

ON DELETE CASCADE

GO

ALTER TABLE [dbo].[SYS_OP PART] CHECK CONSTRAINT [FK_SYS OP_PART_ SYS NET_ NODE]

GO

ALTER TABLE [dbo].[SYS OP_PART] WITH CHECK ADD CONSTRAINT [FK_SYS_OP_ PART SYS NET REGION] FOREIGN

KEY ([SYS_NET REGION_ID] ]
REFERENCES [dbo] . [SYS_NET_REGION] ([SYS_NET_REGION_ID]

GO

ALTER TABLE [dbo].[SYS_OP_ PART] CHECK CONSTRAINT [FK_SYS OP_PART_SYS NET_ REGION]

GO

ALTER TABLE [dbo].[SYS OP_ PART] WITH CHECK ADD CONSTRAINT [FK_SYS OP_PART SYS NET SERVICE] FOREIGN

KEY ([SYS_NET SERVICE ID])

REFERENCES [dbo].[SYS NET SERVICE] ([SYS NET SERVICE ID]

GO

ALTER TABLE [dbo].[SYS OP PART] CHECK CONSTRAINT [FK SYS OP PART SYS NET SERVICE]
GO
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] p
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Y= 7}
]k ] AlETEA &3 84 | TAEE I,'pﬁn} EZ (ppm) | 22 (ppm) mElE | MBS
15 2510 0.010
23 2533 0.033
Bt | Bial = 4
3 2522 2508 0.0z22 =g
] ] o 10%
a% 2489 0.011
55 24290 0.010
13 2560 0.060
25 2840 0.140
2L | =2LI0 = %
33 2588 2580 0.028 g
Al b 10%
4% 2555 0.055
5% 2560 0.060
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Concentration vs. time (H;5)
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- B35 50U, odor unit)et MOS Al A ete] g 1%
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koLl AAHel Faeld 24719 AwAel 4] We. ofd] KTL 7142 FaA A
YA LEe A9 AN, () AY A3 ALY D 3% 7
— Ag¥E : SP-Odor FAtelH5747]
- 7IRb s VIRF W (5 AT B 2R)
- AEEE  ANEEE, WA, Y, s AN, DA, A 7 okl x4
s
A g AldE WS Al 2t i
AANEE = 1 ~8
WA 1 -8
2H4 A 1~ 8
A A4 1~ 8
H2A g 1~38
7414 1~35~7
- Alg A FE
e EEEEE EINIEEEE
Mass Flow Controller (MFC1) | MC—5SLPM-D, 5L/min Alicat 2018.12.12
Mass Flow Controller MFC2) . .
I MCS—=500SCCM-D, 500mL/min Alicat 2018.12.12
Mass Flow Controller (MFC3) | MCS—1SLPM-D, 1L/min Alicat 2018.12.12
Data Acquisition System A 223 2 A -
of 54 BE7tA H2S 5.97 gmol/mol / Ny RIGAS 2018.11.28
of 54 BE7tA NH; 5.97 gmol/mol / Ny RIGAS 2018.11.28
oH 54 E2FUMA i—Butylene 5.49 gmol/mol / Ny RIGAS 2018.11.28
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@ 9+ o 2k <k i

@ Mixing Chamber?] ME7& oS54 718 A& SUT T ATl d43o

@ MFC1< o]g3te] Zero Airg #wsta ME 2?13 Mixing Chamber & At}

® Vacuum PumpE 5 Z A7) ZAFH(MFC3) S 25L/minC.® 243l Zero
Airg AlA Foll &3t

® 10+ &<t st B4 -&
(¢, NHs&= 20 &<k k43 siot)

@ ®2F AY 7t ARE Faste] 7F 7kl MFC2 f%S 2743kl Valve 12 ONAI#A Mixing
Chamber& &8t 7} 2

® 103 &<+ g3t RS Wpsta olwf AA Fhs 715
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© sdst FGE 7 7kAEE 33 o)A wkESte] XA g V]St
* BR7IE - 45 FA719 AN gl AY7EE =9 £10% WA el 3lejok 3
A 213k (ppbv)
H,S NH; /~Butylene
13] (33 719
23]
33
Mean

@ Mixing Chamber?] W&T+& FHF5H 79 A
@ MFCl< ©]g3t9 Zero Airg &wstal ME
® Vacuum PumpE =ZA]7] z
Airg AlA Foll &t
® 10+ &<k b3t S datar ol A ghs 7|58
(F, NHz+= 207 F<F <t
X7 A 7t ARE Faste] ZF A MFC2 %S A2 A3kal Valve 1S ONAJ#A Mixing
ChamberE £33l 7}29 %7} 1.00 ppme] HEZ 3ho},
10+ &<t k¥ 4 & %l et olw A @t 7] FETh
(&, NHs= 202 &<F <+ 3t st}
© Fdg Hde 7 7taEE 33 o] WHESo] A A ghs V] EETh
BV E o F SAVIZE 33 wES A A] g0 RSD%7F £10 % M el ook 3.
RSD% = (3% EFHA/FE H7) X 100

MEZ SOl W= A Zo] 7%}
Z}el ¥} Mixing Chamber 52 ¥ X|3tt},
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A A1 %k (ppbv)

HsS NHj /—Butylene

13 &35 71

23]

33

Mean

SD

@ WrEA Al & MFC23 Valve 12 OFFé}O% 20% ¢t Zero Airgs AA Fol ¥F3h
@ %F ANY 7tA ARE Faste] 7z 7bAd MFC2 535 4438t Valve 12 ONAA
Mixing ChamberE %33t 7149 F%7F 1.00 ppmve] &5 3o},
@ 104 Fok etgsl g & 30wzt "HoleE 7153
(2, NHs= 203 &< 448 stal 40#1E dHolHE 7|5 38it})
*HA7)F 1 2083 A @& RSD%7F £10 % B ol dojof &

— 11%5 /\]84 X—]j]_'
@© 54719 A ]7}3}‘:}
@ 9 = T:T?JO}U% 20 Bt B s T
@ Mixing Chamber?] W& H547]9
@ MFC1& ©] €3t Zero Airgs F3Fata A
® Vacuum PumpE s#A7]aL 3574719
Zero Airgs AA Fol ¥t}
® 153 &< s RS st ojw) #A] ghe 7] Stk
(&, NHz&= 20 &<t k93 st}
@ EF ANE 7t~ ARE Faste] 24 74~ MFC13 MFC29] #%S A4d3%ta Valve 1S ON

N

([
ol
r
-
FT‘
lr

A = A Ee Addt
Z 24913} Mixing Chamber 5& ¥4 &},
EQ5# (MFC3) & 2.5L/min®. 2 A% 3t

4

Al#A Mixing ChamberE 33 714~9 %7} 27+ 5, 10, 15, 20, 25, 30, 35ppbv/} H &=
= stv}. (&, NHs+= 100, 200, 300, 400, 500, 600, 700ppbv7} =5 3tt})
15+ &t by st Ay S &t ojuf A|A] g 7] =it}
(¢, NHzi= 20% &<k ¢Hg 3 3t}
©) %?z]"'ﬂ HAE 7 7k sEEE WS AA] ghEs 7 S5E
*{P7NE 1 AP A FE9 AFEe ARFAS JAE T R2°] 0.98 o]Atolofof F




AsE A4 A9gE vfgoz AAbsh
+BA7)|Z . AAAFSA (LOQ: Limit of Quantification) = th2 o wa} AALSH

LOQ = 100/s o — Standard deviation of blank response

s — Slope of calibration curve

Al 7 H,.S NH; /—Butylene

7 71=# (ppbv) 5.00 ofs} 100.00 ©Js}k 5.00 olsf

- A g EA
O FHAS5H719 A< 017}6}‘4
@ 2% d71E Y8t 202 < YA Rt
@ Mixing Chamber 2] HHE:ILE oS4V AE FYT T AAMFe A4
@ MFC1€ o]g€3l9] Zero Airs ¥ 331 AE 2913 Mixing Chamber 52 3 X3t}
© Vacuum PumpE s#ZAI7]aL #5471 F4/ZF (MFC3) & 2.5L/minC.& 7 s}o]

Zero AirgE AA Fo FF3to}

® 154 &<+ <Hy3) s syt ol X]’*] 7k (Zero Calibration) 2 7| =3k},

@ 2= A" 7t~ ARE Fuste] zF 7tA~¥ MFC1¥ MFC29 %S AAS Valve 12
ONAlA Mixing ChamberE E 33k 7} A 9] %Eﬂ 2,500 ppme] HEE 3t}

15% <t k43t A4S A5t ojuw] A A] gL (Span Calibration) & 7] 3ttt

© EE dolgl+= Data Acquisition System@! A @AlZ EYEH™YE T2 ;o F 7]|=3tt}
*{Q7)1E ¢ HAHEZ(CH4, CO2)¢ digt 44 5% A A3t W37t Sppbyv v REo]ofof 3.
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[10€ 28€~10¢€ 31€ Alo] FHSAE dRYol & AT 251 HTAR7ISE 719 |
[Bd7]e: 67~135C, HA7]L: -07~62T, H17]2: 126~2227T/ 3284 11~17]

- PBEAAY FolB FH (108 20%) AZEA BRAAREANPE FAE AF

o1F 10979 o Aol 12 AT, 119 oI 7189 A2 =
AehHAA AT nAZAA gl vla) AT e BA JeRd o)
mUoPs) ABRle] i OHIE AR FAEOE U S1UE 2 4 38

l:l‘
—z
B
4

O FAEAA 3 e mds 37x 2 ZUE
- A Y AEAA 2 Eade] vAdE 2T
- Genomic DNA 5% E7HHE AF 25 F(ZEAA, PAEAA), AA Folt == A
5 727t 500mgs BIO101 kit(FastDNA spin kir for soil, MP BIO, USA)E F& —
genomic ~ DNAE template® 3t PCR(PCR thermal cycle, TaKaRa, Japan)< <3J:
primer+  341fGC(5-CGC CCG CCG CGC GCG GCG GGC GGG GCG GGG GCA

CGG GGG GCC TAC GGG AGG CAG CAG-3)# 518r(5-GTA TTA CCG CGG CIG

BN ol

i=]
e

CTG G3)
= PCRZZ] : pre-denaturatione 95CoA 10— denaturation 96C ]l /\‘]305\H
annealing 56 CollA] 30%&— extension> 70TColA 30%= 35 cycle A% $— 7

2°Co A 5% <t final extension.
= DGGE (Bio-Rad (USA) decode system, USA): 40~60% &X=7H|=E gradient gel#|2}
— PCR product= 20 pLoll 2X loding buffer 20 pL F7}sle 9 — TAE 1X
buffer(Tris-Acetate 2 M, EDTA 50 mM, pH 8.0)4 60TCellA 50 VE 1447t %17]
9% —DGGE fingerprint= 78 thHE4<Ql bandE Zetio] DNAE F5 — 34lf,
Br518 primer & AFE-3] PCR<= T3 — PCR 4H=2 G&C Bio(th#l, Korea) {A°l
7ML Ee oF-. E4HE 714 EL Basic Local Alignment Search Tool
(Blast)algorithm< A}-8-3t] GenBank database®} H]al
- FAAEAA 29 genomic DNAE FZ3te] Wi HA
- ZgAA oA A E Staphylococcus piscifermentans 2 S FRIAE FollA] Tl
el PAER dEA As
- HAEAA NS FEE fF4HFQ] Lactobacillus 2.2 414,
- B4 HAE Oceanithermus desulfurans2

Fe AEHA 4

O oz
M
i)
Mo
1%
ot
i,
i
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<% 34> mA=AA

< 108> FEF I AT A 2 Eis] [EE i T

(Lane 1 :Z5AA, Lane 2: P|AYEA|A, Lane 3: E8%

39 genomic DNAE FEst Wi vA=TH{EA & 2%

sequence (85%)

Band complete sequence aligned sequences
Staphylococcus petrasii subsp. | Staphylococcus petrasii subsp.
1 pragensis strain CCM 8529  16S | pragensis strain CCM 8529 16S
ribosomal RNA, partial sequence (90%) | ribosomal RNA, partial sequence (95%)
Staphylococcus piscifermentans strain | Staphylococcus piscifermentans strain
EAs 2 CIP103958 16S ribosomal RNA gene, | CIP103958 16S ribosomal RNA gene,
AA partial sequence (98%) partial sequence (98%)
Staphylococcus piscifermentans strain
3 CIP103958 16S ribosomal RNA gene, | -
partial sequence (90%)
Lactobacillus fermentum strain CIP | Lactobacillus fermentum strain CIP
6 102980 16S ribosomal RNA gene, | 102980 16S ribosomal RNA gene,
complete sequence (93%) complete sequence (94%)
o)Al Sulfobacillus acidophilus strain NAL
o 7 16S ribosomal RNA gene, partial | -
=4 sequence (89%)
Al . .
Lactobacillus fermentum strain CIP | Lactobacillus thailandensis strain
10 102980 16S ribosomal RNA gene, | MCH5-2 16S ribosomal RNA gene,
complete sequence (93%) complete sequence (93%)
11 - -
12
13
=i 14
Oceanithermus desulfurans strain
15 Stb5B 16S ribosomal RNA gene, partial
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O wAEAA o Exd FE ZYHY
- PREAAIY] F TR ko] FAel wol F Ekol AE HE A Askr] #fsted]
AP frakte] DNAGIA Sel.o 2 Nhgshe Real timeqPCR 71H-& ©}83ef monitoring ¥
- Akt Lactobacillus 40 Eo]d 02 Rk A7|AEE primers A4

<3 35> Lactobacillus ¥ 44§ A& primer

Primer name Sequence
Lactobacillus_F 5'-GCGTGAGTGAAGAAGGGTTT-3'
Lactobacillus_R 5'-TGAACAGTTACTCTCATACGTGTTCTT-3°

ZdEAA, AA=AA 183 =fs AR 500mg% BIO101 kit(FastDNA spin kir for
soil, MP BIO, USA)= ©]&3} genomic DNAE — genomic DNAE template=
3te] RT-qPCR(Illumina, USA)S -3

- RT-qPCR Z7: 95CA 3% pre-denaturation— 40 cycleZ 95CoIA 10z <t

¢
denaturation — 60 CellA] 20% &<} annealing

<¥ 36> RT-qPCR ®¥H$ 27

Meterials Vol (uL)
2x SYBR Geen Master Mix 10
Primer F 1
Primer R 1
D.W 7
DNA template 1

R

|
|

P g e illis ol § L T

<ad9 109> RT-gPCR =% =1
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- Ay A
A EAA 2} A A ko]

- | RAEAA FolE =HA ] %-E—li Q)

- ETteA WY Aokl iHE HATE
7 E E= WY vAdE =
AA ] AAZ HAF] A A &

oF 200L/3] HAE AASIHA &8 FEI
of &S YePAY T, F7HA AMEShH=
4

<1¥ 110> A& DNA % 34

< 37> RT-qPCR CtA} 3k

A2 Ct &t
ZaAA 20.7
0] 2 A 13.5
=dy 277.0
NTC 27.8
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% AL9) %] SFARUE YA
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