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ABSTRACT

This project the implementation of the data logger for displaying, monitoring
and recording the measured values obtained from sensors, signal conditioning
circuits, microcontroller and database system. Procedure of process starts from
design the structure of data logger system, design display & monitoring unit by visual
program, design and program for data processing unit for processing incoming signal
and sent to display & monitoring unit by using C arduino programming and design

database system by using SQL server 2008 for collecting database from sensor unit.
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Dudyaraiines fusslombnnlunsmunugunsalainds Ssfidnuarnswasdygiald
wanes wiagisaedidanaiviy mmsndilunisieu uasmsldgunsalandauwadsneiudng

davaanzvaIntsulasdynnas A/D (A/D SPECIFICATIONS)

FoUanI¥EUDNTNTAAINNATNIS0VEY converter Tﬂﬂﬁ"alﬂLLﬁmsﬁat‘Jj'uawﬁw \u
ATLWIUEN, AT Lazruiisensaduidunse %aﬁw&wﬁwﬁasﬁuaéﬁu ANWEULVDIULF
a¥1493 Lwiﬁﬁau'aLaww'f]'ﬂ’?fawﬁqﬁlﬁﬁuagjﬁ’ué'ﬂwmwanaﬁﬁa ATRANAIATERINIAIT3
vy meruIaen fuA1vesddneaiildunuai (A1ues Output wed A/D converter)
1589171 Quantizing error agiA1agUsyana +1/2 digit ﬁ?wzjﬂ (LSB)aensulasdnyanedsf
Wunisvsderuusiudrlasnviamilagion wisfiimesidrfnSndviladmsy AD
converter #g convermontrme vi'iaﬂ']L’Jma’mwﬂ’lsLL‘lJmarum'lfu ‘dmm@nmaﬂﬂiumm
10-9 U1 9 10-3 Ju¥l snwuaEJﬂU%umwaaconverterua.mmu bit

nswlasdanufinealudygyinewiasn

Digital to Analog Converter (D/A) ﬁwﬁ”nﬁLLﬂm‘iIa:‘J,amaﬁwémnmsU‘zxmawaLﬂu
Fyeyralwil Wiiludygruiuyudfuild dudald Wun1suansnadaya (Output
Unit)digital-to-analog conversion Lflunismunws%aé’immﬁmsﬁwumsﬁu nIndanIuy
Fruaunils (Und Ae 2 aanuy) vieduaniinea Ihdudyaailishinsuauvesanius
vidadyaueunaen fedw nszvaumsvadluifulumsulaeyansufined Wuaud
e WianunsodsiuanoTnsdwd twisted pair Tuasasiivihauliiuileddui Sondn digital-
to-analog converter (DAC) Iﬂﬂﬁug'm digital-to-analog conversion a53UuAU analog-to-
analog conversion 91 analog-to-analog converter (ADC) 'Jﬂdag'iu’lwsr]'ﬁﬁaa'ﬁﬁiaﬂ'ln
DAC dyayrauidmeadsonn awassifudyanairineatindt lunsdlil DAC 1seglursasdeain
ADC  dygyrues maanaqaamutﬂumqnuamm?mavmaanmlmargfgmmamaa WUy
binary azUsingiluteriiuauingnn ves 1 waz 0 Feerliiiaumnesenissiu usiile
DAC ltnansviadyaaaineauuy binary Seusinguadwiniiniumine Ssermazfiu o
aw Heanus’ uaznalnnisindeu



Tulassaufistld CP-pIC V3.0 (1ICD2) faguil 2.5 Wuveialilasrerlnsawass 3
aanu:uU'm]3Lawwxd:uﬁu§1uﬁ'\i’1LﬁuL'&u wrasdel 21935idn 29asiudinenuddyyia
wfim wesndmiu Download TUsunsy uaga99sAeanseunsy dauaees /O neueniiy 1
Lilddaumsenliliisng usdaeinisredyaia 110 deqa1n CPU wilidstaseConnector
dmsulilihludeudefugunsal 1O meuanldlasde wesdiiiuieunyszasddmsy
Widldaanuunaees /0 wagsansas /O udnldies mzdmiudldidaninivesaluld
wmusduuuulnen1sade /0 seqduunldiues Siluvednazussneudag

B RS - 2321 ugulua
B ETT CON 34PIN (ET BUS I/O 34PIN)

B 5 Volt Regulator On Board

Lk e
T AW R A Biran
P %

A awn g
thainng

-
|
g
v
'
=

BN ek
LR e

AWE AN by
LR B S e

sUit 2.5 vasalilasreulvsaians CP-PIC V3.0 (ICD2)

2.2.2 drauvawiviminfideusdadyyin

Serial Port o weineynsy lumsdeanstoyatiunesmeunsussiinnunislunis
doansiitniiuuy suny wszmsiadeudrodeyauuveynsuduiiunisdedeyentias 1 Oa
Lwiwai‘mwmuﬁy'umm'mzieimﬂaﬁawmaf; Jn wiouq Mula Lwi%'aﬁ'uaaﬂ'l'sﬁaaﬁ*u”m&auuu
aynsude  annsadefayaldlussesmeiinaniuuvaun  wavldaedygaitesniinms
domstoyauuuauny

NIRSFIU RS-232-C WHunasgiu RS-232 Aifinsuuugaudlvnnasgiude fus
o1vfuAeiuTetiinnnit RS-232-A vie RS-232-8 Suiiniauddafiunsgiu RS- 232-D vl
i RS-232-C Tawiiinafndetmusveseauidnmesiuu DB Wilude wu DB-25 Fsly
=umzﬁuﬁﬂ%ﬁmwaqﬁmamﬁmmas’uuuﬁlﬁwmmqaawaﬁ

dnwalaoyluvesnsdensedeyauuuaynsumunessiy RS-232  Aeiunng
doansdeyauuugnsionn Faduidumsdearstoyasewinneuinneifludy F1930udn
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q‘.’t 5 14 o 12 s 13
meaeshanduezlafls  nisdearsdunuvdesmmdeuiu  (Fullduplex)  Tagenald
ey IuduImRauEudYn (Hand-shake) w3akifld umsgiu Rs-232 S1imAue
aelin 50 W M3eUszna 15 wag) dwiumsdedygiaianuda 19,200 Snseiuni

o v o v w P o & Y o

lnafinnuenagazdesduasiidesnsdearsinnuiigeiiy  wasdildygiusuniuuing

' = a v 4 v da = a o Py < o v
wWululssu viavinalndirsasinsiduuuuiimsainddyanalwihiingzsuagen Aasvila
8 =l ! al 8 Al.j s ‘&
sosfinsannnuidilumsdsdyguamseldasiduauaninmsinuvesrouinnes
BUNTUUUY DBY wasmiinislgauniag

- ' W a ! 1Mo -
Uszinnvaensdeansuuveynsuuiinmdnuuzdyaialunisdadald 2 wuude

o a o < v [ o

" msdedsuuudslasida (Synchronous) lunisdeanstayalaalddyqyraunintly
NMIAIVANTINITYDINTF VA Y0

" < a Y = < i v v & w o«
nsdvasuuvasdelaTya (Asynchronous) t‘dumiaamsﬁhmwaaﬂammmmm
li3UnuuvensdsteyaBit Pattern) WufiwusdidiuluududuEududaya
dulmdudinteye  dulwussiduiasvasuaugniewesteyatasdiuinudy
dlinvevesteualnedesimunlidygiuudnuiiuiinedauarnasy

Tulpsseuilsld ET-USB/RS232 MINI ﬁ’qﬂﬁ 2.6 fInssn A udeInTsvelATIL
AaauURYeY ET-USB/RS232 MINI

¥ s043uNIMIFI USB 1.1 uaw USB 2.0

" gnnstudstoya 300 bps & 128 kbps

" {Hlwidesein USB Port Tngnssludesdeifiuneuan

® USB Connector wuu TYPE A, RS232 Connector Wuu DP9 §faf] aguil 2.7

= udnsEnIunIsalYinIuaIe LED 3 @ Aim n133u (RX) e, nsds (TX) Ao uay
Power (PWR) #unq

®  Driver 5895V Windows 98SE/ME/2000/XP

B quIn 179 3 cm X 8717 6.8 cm

n1snaleau ET-USB/RS232 MINI
" \Hou ET-USB/RS232 MINI \iu Port USB wasmeufiines vauediaedaunadiuiilu
wansanIuy PWR azdalufinaing
= find Driver d1du ET-USB/RS232 MINI Taganngfienisind Driver lofinde
Bouiosudn Iuansaniug PWR azfnainsuansimmdoudiagldauusn
' seaewaineynsy ielFalasiumdanldau aal..’fjuéfa'guﬁ 2.8



5 Signal Greund

3UN 2.7 maweusegunsnignsainteuenidifuaeuiamesimuany DBY

Pin | Name | Dir Deseription
I 1 cD Carrier Detect
e D89 2 b calie b
. = B 2 RXD " Raceive Data
] £ TXD Transmit Data
D 4 =
% 8 4 DIR Data Terminal Ready
DATA 3 :
RIS 7 5 GND Signal Ground
RXDATA
TSR % G DSR g Data Set Ready
(E¥) i = RTS Request 10 Send
£ CTS Clear to Send
e
SHIELD . )
9 RI ¢ Ring Indicator
g

KJ o ' dl 3/
U 2.8 shuvsuiasldan
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2.3 druvasmiudnsnauaziuiindaya

'I,ua"m'uwm‘aLLammaLLazﬂ’uﬁﬂ‘ﬁ'm&aasnﬁuﬁ’ﬂwé’n*’uaamv’hﬁanma% RREPIR]
Wsunsadvwia (visual studio 2010) lunisuanasa uaslilusunsusal Tunsadregutoya
wainnsUuiindsiy

2.3.1 wilsuanNa (Output Unit)

miouanaatang (Soft Copy) uay MiauanNAAIT (Hard Copy) ﬁagﬂﬁ 2.9

i ':.:.N'i;;)"' Speakers
Moniter

Output

sUt 2.9 mhouanssa (Output Unit)

wiaguaninating (Soft Copy)

<2 v v & 14 a o & o qw
wingismsuanssaeanuigldlasunsvluvasdy  uiladnmsiumviednld
v O o s @ Ve Wy v ow 2 v e D & ] <
wamatufazmely ldwdaluingliiiuld uaddesnsiiunadwdiufiannsodadieluiiv
) 1 v o 4 g v v ar | o v
lugdvesdeyalumiaiivioyadises elfaunsaldmilumends mhesuansmaiidnogly
nguil Ap

8NN (Monitor)

lduansdayavionadnsligliiuladviud fisusnedsrenmuasinsied vurenw
Usgnaumegadiuiuanning Sengamaniuii finwa (pixel) drilfiwasauuniagyiils
Alfunsaiiunmuuralddmauuindy seamitldlutastuuislfluaesssan Ao 1o

= I3

<l - oas 4 - L] a bl a
%9137 (Cathode Ray Tube) Hauldiuintadlulasaenfanesduunlutiagtu 19udnnis

=

galasiruvasnnmaaeAulnsvimyg

a g i 3 a [ o P &

" 38u8adh (Liquid Crystal Display) feulfidussnmeeunissneufinnes
-] v d ] la’ o - v I
wuuwawihlmdusenmindauvuiliuin fimdnuisasiulnyesnii
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801M@e159 udilaganiwvaluladleueadilutlegiusrilasuuuie
Passive Matrix dsfis1ansih usuinmiuaudauaserauadlaliunwiledld
UBIIINUINY I Acive  Matrix  w3ouneaiaenaiienda Thin  Film
Transistor (TFT) azlinmiieudaniiusasiisnaigeninnn

aderouiitanmszuvynidh Fadeniiselululasy (Monochrome)
LLrﬂ'ﬁa@ﬁuﬁ%awﬂ'm'iei'mmﬂas'l,ﬂ?f's"mﬁ'uaamw'uﬁmﬁwhﬁ”'u%‘wsﬁaamwaq’
vaeviialidenlaounnsnsiuludinvesnuaziden(Resolution) $1uiud
(color) Wag YUINVDIBNN (size)

luduanuazBenvessanin lullagiussionldaanmeiiaduuy
Super Video Graphic Adapter wiaiendu q 41 gwasidie (Super VGA)
o al - a o w p a o
FIUAIUALLBEA BOOx600 WAL d1usuanN InNlAlINUazLagan (low
o W o a P a ) al &
resolution)  wagdmsvaenmniiaruandengs sstenldaiuaziBand
-~ a P w | a
1024x768,1280x1024 %38 16001200 Aniwa F99LlvANuANTaNdIn F4

u
'
=l

Aduiladedndunilsmiliamgaudauintudasiiesidaufineaiviii
A svasvnesznineiinea (dot pitch) Tngssavvasswiefineatosfiay
L i ! ol £ o el 1 !
Wimnuasisgalaunnit aanwidivgluriesmateiagiuiissagvinesening

' |
a =

WnwasgsEnIn 0.25-0.28 il Faszerrinseninineaililudmanuiiu
P | o o
wseelianunsawasundasla

Tudruresduauddy e vaglavusniunasfiivassuansdliie d

2/ i
[T |

WWewindu ading 9 awgnunumisiie sajufineniwwanals 16 & e

%
o a o

WIATUUNIZUYIUAIY 4 UM 01989NTHansts 256 Anasdodld 8 Jnuvusvad
Uy 9

YaqUuidléiinezuananmnniin nwannsitmd nmadeulun
vursnaerfiames Jesesmsrenmidivuialuguiniu senmidesld
lutlaguslouin 14 i 15 @ waz 17 1 dawsenmdsdouslvgnirdes
feouldfuauiiiunsvitn Wy susenuuy (CAD/CAM) Wudu

AINABUNIADIUALUHIINTINTINGN

| v oo P a I v A a
ﬂ'ﬁﬂ@'ﬂE]ﬂ'WiL‘U']ﬂ'ULﬂia'ﬂluiﬂﬁﬂBMWQLQaiuUR]ﬁmﬂ\13.] WHIHATNT NN

(
=

(Graphic Adapter Board) wiai3ndnagamilein miaiile (video card) @3
BMNwAAzYTinfensunTasisaiy wwrnesnsmiinargnidsuidiiv
FosueneLiiniin (expansion slot) lumaufiaimed wssvasnswilndnasd
wiheanudtaneidendt mheausiiile (video memory) titelild
Tsunsudunsminldaisnuuassiags Smhsanusiiesldusy
S3TUAMIBUTILUUR AW 9 Welianansaviauldisty iy 3aleusy
(video RAM) SsunspfaZundn Susu (VRAM) Hudu
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ﬁaﬁﬂuﬁﬁa%’wﬁaﬁsﬂ%aamwﬁaqﬁnﬁaﬁa Fns1nnsiUdsunIn
(refresh rate) w@aN1sAIAle IﬂamwmLzamwuﬁ]amwu.maun'lwummnau
LLauLLammw’Lumumnuuaqmq win snsmsUasunmwlunuaia (Vertical-
refresh rate) Lfu 60 Asseiunil wie 60 Hz AN Insensuvin g lduan
Asueld ﬁwﬁ%’ﬂwudaé’mﬁmﬁ'aumﬂuumr?ithmwi"wn'j'l 70 Hz J9qsliiiAin
mMsnseiu wasildgeenmldedauisnuensnidaiounsaldmsu
NOATHANIWIUY MPEG (Motion Picture Experts) %qawag’iugﬂ%awﬁuﬁ
‘vﬁa8’1%@1Ln'§ﬁﬁmaauiuun1'§m'iﬁia Sussilanunsauansnmiadoulm Wy
MWBUATAN 9 vulereuImesliedsraiiles

= gunsalaneamw (Projector)

Lfluaﬂnmiﬁﬁau’[{ﬂumiL"a’EJumiaaw'%amws"w \laeninannsiduaue
Foyalyifuudrunuanniiundon q fu gunsalnrenmluliagduaziloguans
LUy mm'\m'mmaammﬂmmnﬂaumma*ﬂmmsa ma‘hmﬂnamwmw’[ums
NAIUILATBINE AN L AT WY (Overhead Projector) 5551a7 tilauriu
gunsaifuBuwiulausiunils

sunsalmanmaziifaunnssiuinluifasmestddesaing
ilosnnidiidsdesadnegs amilldfasdniauanniy fdsdosaindivie
Ty 3 Ly A LUX , LUMEN kag ANSI LUMEN Taenisinfiwuu LUX
WA aINTAfanateenIn Wldrmauaigeiigailaisuiiuin
2 uuu myinluy zusnwesndu 3 d1u fie vy nanwarad uazusas
druazgnuiseanilu 3 9a fle Sudhe nant uazsuun TINRAN WAL 9
0 udidldanadsvamuaingi 9 wnAnoenudud LUMEN dumsin
WUU ANSI LUMEN agilanasgugedn aeldisiieniy unssiuunun
sonnlinsiiite 40 fh (mnlifvun myinfiAuaIRsgetuiioranwil
PUINLANAL)

MNYUAAINANIIT (Hard Copy)

wineiinsuanssaiiamnsadudes wazndeuteldnudeenis dnae voonulugy
voangzay Fgldausailuldluiisg q videlRTmaugluile 4 AW gunsuidld wu

LASBINUN (Printer)

Hugunsaiidesldiumnnuasiiliidenvarsviatusdiununmvosiidnusning
Tumsfiut wazaluladlda

Tulassuiisldlusunsudveaa (visual studio 2010) Mdauvesiufindoyaazsegy
#1 2.10 lunsuammasennean N
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druvestuinteyaszlelusunsy SQL server 2008 R2 ﬁqgﬂﬁ 2.11 Tunnsasns
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mseonuuuszuuamasnines luldessutiudesadgudeyaneu iweldlumsld
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3.1 mseenuuumIndniudaya

B fldnTusunsy SQL Server Tneidhil Start>All Program>Microsoft SQL
Server2008 R2> 12 SQL Server Management Studio. (35Ul 3.1

%4l Windows Fax and Scan
£ Windows Media Center
5 Windows Media Player
Y Windows Update

o XPS Viewer

3& Accessories

j,; Games

i Devices and Printers
; zz-BMUl'l? E : 3 Defauit Pro.
@ Integration Services
3t Performance Tools Helo and Suppont
4 Back

- 1Swa:=.hﬂ:gmmsa:#ﬁ":u .

$ v o w . o 2 w = o v o &
" nduingwinuesnts Login ieldaugiuteyn deanmniaduunld 2 wuu sl

Windows Authentication %agflélaifiasszy User name way Password Lilosainld
. = o & 2 " t‘: il ar cJ
Login 1aganun1s Login 111 Window 9 nuunayu Connecl avgun 3.2



SQL Server Authentication é‘[‘t’f NES-PC sigasey User name Wae Password
o ) . 0 F ] [ as <
d11u Login tihlfemgiuteya anunalu Connect faguil 3.3
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File Edit View Debug Tools Windaw Qommunity Help

:52“"“@‘*@%& ﬁ%ﬁ’awi EILF

@ [13 Replication
@ 4 Management
& [#h SQL Server Agent

gﬂﬁ 3.4

3.2 mM3a3egudaua (Data base )

= Unlusunsy SQL Server Management Studio U7 Start -> All Programs ->

Microsoft SQL Server 2008 R2 -> SQL Server Management Studio > Login
¢el User ifa NES-PC mug‘d'ﬁ 35

& Perfarmance Tools
Back

‘
{ Seohl g ond e

guﬁ 3.5

¥ Connect to Server
a o @ o
® AANYIM Database 1aon New Database nm3uvi 3.6
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File Edit View. iject ﬁebug Toels W’ndow Co:

é,;;wewfzue:y & %@mi& e a5y

i ag Suemted] ¥ Fxmm‘& BoEo

3: ST
# (3 Replic, '
@ Manages Re#ore Database...
= B SQL Senv Restore Files and Filegroups...
SM.PMSMS
Refresh
5Uil 3.6

= {i Database Name 1#ildd Database u&ann OK AU 3.7

U 3.7
& o - v
B Select a page \@an Options #ias Collation (dantiu Thai_CS_Al wiina OK (du
ke 4 1 4
mswalildnunlngld linanewduiedemneg 722 suguil 3.8
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| = [ WIN-RDDNHSTEHGL (SQL Server 10.50.1600 - <o)
i (24 Databases

@ i System Databases

@ [23 Database Snapshots

"
550 Securty
G [ Server Objects
1 (2 Replication
& (23 Management
& [ SQL Server Agent

gtlﬁ' 3.9

g VoW v o a o
= wndesnsuilumwliiugiudeya vilalasnisa@nuani HSS SPA den
. -
Properties A113u% 3.10
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# [ Datatases
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& | S A -
% £ Securty HMew Databese...
& L3 Server Obi MNew Query
i 123 Replicatiad Script Databaseas >
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* 9nduuanwiiy Database Properties>Select a page Wuu1 \dan Options 7ites
Collation idanllu Thai_CS_Al wina OK Wumsigalildniunlneld linaedu
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3.3 N15E519A1514

3.3.1 n15ademsIeuuLil 1
a o o =
®  AANYIM Table (&on New Table augun 3.12

B sﬁew Project  Debug _:?mis'f Witoar - ¢

‘éleQm Dﬁ @@ﬁ?s

F Eonsict~ @@ B ?.5

vé%i

s o8

.

AR St

PO o R B L e

£
e

"
P N TR TR

= @ WIN- RDQNHS}?EHG%. (50L Sewet 1&50.1600 533
& 3 Databases
@ 3 Systern Datzbases
G [y Database Snapshots
= £4 HS5_SPA
ool e | Database: Diagrams

= 53
mGavie | m?ﬁ
Egm . | FM 'nr‘.. »
5 2 Pr A s SR VAWAEAY i
#HLASs Start PowerShell
P e TR IRVAINA
- orts "
2% Rtp 4
umSmuObj e 1

f# 23 Replication
& .3 Management
@ B SQL Server Agent

JUTl 3.12
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524 Column Name, Data Type uag Allow Nulls mugﬂﬁ .13

Blsamass
s VR

§ Re e vow P Dituig. TobleDesigrer Took - Wkidone Help
i Nevouey | R B B H @R

i {f5 WIN-RDDNHSTEHGL (SQL Server 10.50.1600 - s2)
& L3 Databases
%[22 Systeny Databases
% (23 Database Snapshots
s £ HS5.5PA
@ {23 Database Diagrams
i 2 Tables
@ (3 Views
@ (3 Synonyms
b i (23 Programmability
3 {53 Service Broker
4 0 [ Storege
#13 Security
s 2 Security
§ @ Server Objects
: [ (23 Replication
£ @3 Management
’ o) [& SQL Server Agent

B

AT

U7 3.13

2/

ileairevefadasuduudy nafu B ntunansnaesdornuligldseydonne

waznaly OK muguil 3.14

; Sonnect- 42 %7 o ¢ TR

MEAT N

(23 Databages

i 13 Databake Disgrame
i 22 Tables

5 I3 VN RDBRESTEHOL (5QL Senver 10.50.1600 - 45)

Eear o o S

[ Views

% {5 Management
@1 [ SQL Server Agent
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" uAMIRITIN Mu3UN 3.15

=8 ’2«: E}n-basm
ay O %mmm
7 {23 Datsbase Snapshots.
@ U HSS.SPA
@i [23 Database Diagrams
= o8 Tables

= o | S.mm T-hl-s

v [ Views
@ 128 Syeonyms
s (L3 Programmability
3 2 Service Broker
&y [ Storage.
(23 Security

& LI Security

i# (13 Server Objects

@ I Replicaticn

@3 [ Management

& [ SQL Server Agent.

7Uii 3.15

3.3.2 NI5ESNANTIUULT 2 Ba8d1de CREATE
LUumaaﬂﬂﬁwsumsamm’m‘lwu (Create New Table) 'lumu-uaua mu'smruu
mu CREATE TABLE 351519 (wavlam Us..,r.nwuawaua(-nu'}ﬂ) Ho¥las Umnwmawaua

mmﬂw 3.16

B pAndl i New Query

& - %)
| 1@envegIuvaya

- € e |'J ar v a" s 1 v Y & &
B AuiAd@dniuasInigng feaneiegsluasiilsenaudig 2 Wag fa

kL

status_establishment_code uag status_establishment_name (Judu

o s = d -«

= yihnssulusunsuleepind ¥ Execute
a o 3 o a4 v '
" Refresh 1579 laum1sndny?l - @ B3 Tables e ntfuazUsnglemsiiainelul
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; = 145 WIN-RDDNHSTEHGL (SQL Server 10.50.160( ~
@ (3 Databazes

? i@ 20 System Datobases

e i (4§ Database Snepshots
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B = {§ HSS_SPA
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—

%
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@ (23 Service Broker
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2 £ [ Tables .
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d7u Data Logger

TUsunsu VCH#

using System;

using System.Collections.Generic;
using System.ComponentModel;
using System.Data;

using System.Drawing;

using System.Ling;

using System.Text;

using System.Windows.Forms;
using System.lO.Ports;

using System.Data.SqlClient;
namespace serialPort

{

public partial class Form1 : Form
public Form1()
InitializeComponent();

private static string COM = "COM";

private static string msg_total = "Total Data Collected: *;
private static string msg_round = "Data Collected: ";
private int total = 0;

private int round = 0;

private SerialPort port;

private string serverName;



private string databaseName;

private string tableName;

private SglConnection dbcon;

private void Form1_Load(object sender, EventArgs e)

{

//Console WriteLine("Incoming Data:");

//// Attach a method to be called when there

//// is data waiting in the port's buffer

//port = new SerialPort(COM + text_com.Text, 9600, Parity.None, 8, StopBits.One);
//port.DataReceived += new SerialDataReceivedEventHandler(port DataReceived);
//dbcon = ConnectToSqgl(serverName, databaseName);

//// Begin communications

//port.Open();

//// Enter an application loop to keep this thread alive

//Application.Run();

H/fint i =0;

///for (1< 100000; i++);

/1// port.Close();

text_server.Text = "NES-PC";

text_database.Text = "Project";

text_table.Text = "Datalogger";

text_com.Text = "21";

port = new SerialPort(COM + text_com.Text, 9600, Parity.None, 8, StopBits.One);
port.DataReceived += new SerlalDataRecelvedEventHandler(port_DataReceived);
lb_round.Text = msg_round + round.ToString();

lb_total.Text = msg_total + total.ToString();

}

/// <serial port>

String buffer; aa1Uaport

private void port_DataReceived(object sender, SerialDataReceivedEventArgs e)

42
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// Show all the incoming data in the port's buffer
String s = port.ReadExisting();
//Console WriteLine(s);

if (s.IndexOf("@") i= -1)

{//string start

buffer = s;

if (s.IndexOf("#") I= -1)

{//string end

//put into database

Console WriteLine(buffer);
insertData(dbcon, tableName, buffer);
addCounter();

buffer = "";

else

{//string continue
//concat string

buffer += s;

if (s.IndexOf("#") I= -1)
{//string end

//put into database
Console.WrlteLine(buffer);

insertData(dbcon, tableName, buffer);

addCounter();

buffer = "";

}

} -



/1/ </serial port>

Vesd

/// <database> A1dsSqldmiuiAy “Select”

private void insertData(SglConnection dbcon, string tableName, string data)
{

try

int posADD = data.IndexOf("@");

int posH = data.IndexOf("H");

int posT = data.IndexOf("T");

int posL = data.IndexOf("L");

int posSH = data.IndexOf("#");

//Console WriteLine("pos@ " + posADD);
//ConsoleWriteLine("posH " + posH);

//ConsoleWriteLine("posT " + posT);

//Console.WriteLine("posL " + posL);

//Console.WriteLine("pos# " + posSH);

string name = data.Substring(posADD + 1, posH - posADD - 1);

int H = Convert.ToInt32(data.Substring(posH + 1, posT - posH - 1));
int T = Convert.Tolnt32(data.Substring(posT + 1, posL - posT - 1));
int L = Convert.ToInt32(data.Substring(posL + 1, posSH - posL - 1));
//ConsoleWriteLine(name + " "+ H+ " "+ T+ " "+ L)

string sqlins = "INSERT INTO " + tableName + " VALUES (@vall, @val2, @val3, @vald, @val5)";
SglCommand undins = new SglCommand(sqlins, dbcon);
//cmdins.Parameters.AddWithValue("@vall", DateTime.Now.ToString("yyyy-MM-dd-HH-mm-ss"));
cmdins.Parameters.AddWithValue("@vall", DateTime.Now);
cmdins.Parameters.AddWithValue("@val2”, H);
cmdins.Parameters.AddWithValue("@val3”, T);
cmdins.Parameters.AddWithValue("@val4", L);

cmdlns.Parameters.AddWithValue("@val5", name);



cmdins.ExecuteNonQuery();

}

catch (Exception ex)

{

throw new Exception(ex.ToString(, ex);

}

private SqlConnection ConnectToSql() Radatabase
{

SqlConnection conn = new SqlConnection();

conn.ConnectionString = "Server = " + serverName + "; Database = " + databaseName + "

Trusted_Connection = True;";

try

conn.Open();
//MessageBox.Show("Successfully connect to Database"):
}

catch (Exception ex)

MessageBox.Show(Failed to connect to data source");
MessageBox.Show(ex.ToString();
}

return conn;

/// </database>

Vzd

V4

/// <interface>

private void btn_start_Click(object sender, EventArgs e)

{

45



round = 0;

serverName = text_server.Text;
databaseName = text_database.Text;
tableName = text_table.Text;

dbcon = ConnectToSql();
btn_start.Enabled = false;
btn_stop.Enabled = true;

port.Open();

private void btn_stop_Click(object sender, EventArgs e)
{

port.Close();

dbcon.Close();

btn_start.Enabled = true;

btn_stop.Enabled = false;

/// <additional function>

private void addCounter() {

round++; total++;

set_Lb_round(msg_round + round.ToString();
set_Lb_total(msg_total + total.ToString());

1

public void set_lb_round(string text)

{

if (this.lb_round.InvokeRequired)

{

this.lb_round.Invoke(new Action<string>(set_lb_round), text);
}

else

46



this.lb_round.Text = text;

]

public void set_lb_total(string text)
{

if (this.lb_total.lnvokeRequired)

{

this.lb_total.Invoke(new Action<string>(set_Lb_total), text);

}

else

this.lb_total.Text = text;

}

/// </additional function>

/// </interface>

89U Interface

TUsunsy VC#

using System;

using System.Collections.Generic;
using System.ComponentModel;
using System.Data;

using System.Drawing;

using System.Ling;

using System.Text;

using System.Windows.Forms;
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namespace WindowsFormsApplication_Gap_Nes__

{

public partial class Form1 : Form
public Form1()
InitializeComponent();

private void button4_Click(object sender, EventArgs e)

k

this.Close();

private veid button1_Click(object sender, EventArgs e)
{

System.Diagnostics.Process.Start(@"C:\Users\Nes\Desktop\serialPort\serialPort\obj\x86\Debug\serialPort.exe"
);

private void button2_Click(object sender, EventArgs e)

{

System.Diagnostics.Process.Start(@" C:\Users\Nes\Documents\Visual Studio 2010\Projects\show graph\show
graph\obj\x86\Debug\show graph.exe");

}
private void button3_Click(object sender, EventArgs e)
{

System.Diagnostics.Process.Start(@"C:\Users\Nes\Documents\Visual Studio
2010\Projects\ReportsApplication(TableShowReport)\ReportsApplication(TableShowReport)\obj\Debug\Rep
ortsApplication(TableShowReport).exe");

}
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d7u Table Report

TUswnsu VC#

using System;

using System.Collections.Generic;
using System.ComponentModel;
using System.Data;

using System.Drawing;

using System.Text;

using System.Windows.Forms;
namespace ReportsApplication_TableShowReport_
{

public partial class Form1 : Form
{

public Form1()

InitializeComponent();

}

private void Form1_Load(object sender, EventArgs e)
{

// TODO: This line of code loads data into the 'ProjectDataSet.DataLogger’ table. You can move, or remove
it, as needed.

this.DataloggerTableAdapter.Fill(this.ProjectDataSet.Datal.ogger);
this.reportViewer1.RefreshReport();

}



d9u Design Graph

TUsunsu VC#

using System;

using System.Collections.Generic;
using System.ComponentModel;
using System.Data;

using System.Drawing;

using System.Ling;

using System.Text;

using System.Windows.Forms;
namespace show_graph

{

public partial class Form1 : Form

public Form1()

InitializeComponent();

}

private void button2_Click(object sender, EventArgs e)

{

Form f1 = new Form(); //uﬁwﬂa%uuinﬁt!uﬁnﬁan

Formz2 f2 = new Form2(); //miitWaduiiz gngﬂuﬁmﬁmﬁuum
f1.Close();

f2.Show();

private void buttond_Click(object sender, EventArgs e)

{

Form 1 = new Form(; //mihasuusniiuiizidion

Formd f4 = new Forma(); //wiwladuiia gnasludamiwledunsn

f1.Close();
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fa.Show();

private void button3_Click(object sender, EventArgs e)

{

Form f1 = new Form(); //Mﬁwlaiuumﬁﬂuﬁzﬁan

Form3 f3 = new Form3(); //wtwafuii3 gnéﬁ'lﬂé’mﬁ'ﬂniuuin
f1.Close();

3.Show();

private void button1_Click(object sender, EventArgs e)
{

this.Close();
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2.1 t@nd158ian13l497u module - DHT11
Digital-output relative humidity & temperature
sensor/module — DHT11

5 alibabmtom.cn

Resisitive-type humidity and temperature module/sensor

1. Feature & Application:

* Full range temperature compensated  * Relative humidity and temperature measurement
* Calibrated digital signal ~ *Outstanding long-term stability *Extra components not needed
* Long transmission distance * Low power consumption *4 pins packaged and fully
inrerchangeable

2. Description:

DHT11 output calibrated digital signal. It utilizes exclusive digital-signal-collecting-technique
and humidity sensing technology, assuring its reliability and stability. Its sensing elements is
connected with 8-bit single-chip computer.

Every sensor of this model is temperature compensated and calibrated in accurate calibration
chamber and the calibration-coefficient is saved in OTP memory.

Small size & low consumption & long transmission distance(20m) enable DHT11 to be suited
in all kinds of harsh application occasions. Single-row packaged with four pins, making the
connection very convenient.



3. Technical Specification:

Model DHTI11
Power supply 3-5.5vVDC
Output signal digital signal via single-bus
Sensing element Polymer resistor
Measuring range humidity 20-90%RH;
temperature 0-50 Celsius
Accuracy humidity +-4%RH (Max +-5%RH):
temperature +-2.0Celsius
Resolution or | humidity 1%RH; temperature 0.1Celsius
sensitivity
Repeatability humidity +-1%RH; temperature +-1Celsius
Humidity hysteresis +-1%RH
Long-term: Stability +-0.5%RH/year
Sensing period Average: 2s
Interchangeability folly interchangeable
Dimensions size 12*15.5%5 5Smm

4. Dimensions: (unit-—mm)

|———12mm—--|m“ —12mm—o [5.5mm|
i O . ey 7T
15.5mm
gmm
4 }-2.54mm 4 }-254mm 4
IEm B WE

Front view

Back view Side view
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5. Typical application

VDD voD

: 5K I 1Pin
MCU |-—-_2aa 22 DHT12
4P
GND

SRR FRER

3Pin-NULL, MCU=Microcomputer or single-chip computer

6. Operating specifications:

(1) Power and Pins

Power’s voltage should be 3-5.5V DC. When power is supplied to sensor, dou't send any
Instruction to the sensor within one second to pass unstable status. One capacitor valued 100nF

can be added between VDD and GND for power filtering.

(2) Communication and signal
Single-bus data is used for communication between MCU and DHTI 1.

7. Electrical Characteristics:

Item Condition Min Typical Max | Unit

Power supply | DC o) 5 5.5 \%

Current supply | Measuring | 0.5 2.5 mA
Stand-by 100 Null 150 uA
Average 0.2 Null 1 mA
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