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Abstract
This project presents the operation of piston for belong to the operation of
machine in industrial with sequence control using air-supply (Pneumatic) énd control
by electrical. The Magnetic sensor is detect the position of the piston and send
electrical signal to controller (PLC) and then, controller will use the input signal
(from Magnetic sensor) then processing by program in memory of controller and send
the signal output to the solenoid valve for operate like a pattern in program. In case

controller (PLC) will monitoring based on Hostlink system for operater .
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v oat & ' = - - a & 7] T
‘lﬂ ﬁﬂﬂu@ﬂﬂﬂaqjﬁwuﬁqﬂaﬁlﬂﬂﬂLﬂU’IﬂUﬂ'ﬁL’UUUITjﬁLLﬂ311‘3]'JEJL‘Uuﬂ'U

2.4.1 nguAdsaainiiugiu
PLC winsBvioaxiizuuuuvasdids Mnemonic findrofu luilfistozsneds
s PLC 98¢ Omron  iieldusznaumetute  diuuenmsalunissrdamsneisums
wiheausai PLC ifudduazddulunisusvanasa n1sdisu Ladder o4 Omron 179e

e = ol v Ve W
WusuwuulunisiSouiind miugisusy
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2.4.1.1 n15M4@1ds LOAD (LD), LOAD NOT (LD NOT)

B .
LOAD-LD }-,l s B:Bit
IR,SR,AR,HR,TC,LR, TR
B
LOAD NOT-LD NOT } _______ /_H/ \ Y~ J
fufmingpanaanAlEruAdalH
0 uonLAsE Anda Operands
: 4 0000w fLD A
1:' 7_ 0001 Sy
. pO0z- | LD NO® B
Coo3 ﬁﬁﬂ’é';u

gﬂﬁ 2.1 uAntiamnnslaoLuNTLYeIAAs LOAD (LD), LOAD'NOT (LD NOT)

2.4.1.2 msldaada AND, AND NOT

B:Bit
AND-AND |
IR,SR,ARHR,TC LR
B

AND NOT-AND NOT I .F l Y j

T A3 Rl B R
Fummhaanusn linusidals

Sl ke | wemesa | At | Cperancs
H HH AU 0000 LD A
0001 ANDNOF B
0002 AND ¢
0003 Fndedu

Eﬂﬁ 2.2 LLﬂﬂ\‘iLLaﬂLﬂaﬂﬂ’r}SLLﬂiiJ'UENFTWﬁ;Q AND, AND NOT



2.4.1.3 n1514A1ds OR, OR NOT

B:Bit

OR-OR B
OR NOT-OR NOT B
L~

/%:lr/

AT
Pl

IR,SR,ARHR,TC,LR

o ey

[

St I A
Funmisaruan Miuaadali

ueniAsa - | (A3 | Operands
0000 “ LD NOT. A
€301 OR NOT B
0002 OR c
0003 Ao

U 2.3 uassuanineslnesunsuyasdtds OR, OR NOT

2.4.1.4 msl¥aids OUT

QUTRUT-OUT

s P

B:Bit

IR,SR,AR,HR,LR, TR

\ J
[

J‘ lil ] o J ar o ; v
Aunmdgagaus i liuAadsld

 uamAsH A1 Operand
0000 LD A
0001 ouT X

P o w
Eﬂ‘ﬂ 2.4 LAEMILAALABDS IMDZUNTUUDIAIEL OUT



18

2.4.1.5 nsl¥A1ds AND LOAD (AND LD), OR LOAD (OR LD)
o a’l :; o v & o I I iy
Admsasszyivihfideusonguuannasinesunsy  lunsiliise
punsy wisvwiannndt Imhduda Fanslddnds AND S OR tiu unswyii

ay 1 viduRavntuIdeely AND LD %50 OR LD

W B b s e s ! wamAsA Ands Operands
' it !
TR AR R e e 0000 LD A,
o [ e el T ] S mf‘ »mfu
E l<l="% : | | 0001 OR ¢
1 1 1 i
} Bl B f 0002 LD B
e g
! I ! 1 ~
. } 0003 OR. NOT )
S 47 8 /I’AI/ 1
i ________ : e S —— E 0004 AND LD
A B ueaiasa [ Ardy [ operands|

f a
i 18 0000 LD Sy
o N =

i 0001 AND
I 5 ;
i ¢ | 000z (7| LD
1

| | F I
i i 0003 ANDNOT

_____________________

o|O|w®

£oo4 ©OR LD

= AND LD uddrtunasdsnlilsunss 2 ufen Tuiweynsy

Anda Operands
LD A
OR Cc
LD B
OR NOT D
AND LD
ouT X

gﬂﬁ 2.5 uanuannoslnezunsuasdds AND LOAD (AND LD), OR LOAD (OR LD)
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2.4.1.6 Msl¥Ads END (END)

d o - v v v o v W
loduaanislaulusunsuudivzsonumerds END Laue o1l
o oA A Va0 o = o w = a
mdetl defldddd PLC vhewaudn Error Tnedanalsninli Eror/Alarm  Suasazdin

' ¢ = | - R a wa o a a
e urgaYINWIsYee PLC nansivevztiiummdsiivonludfietasnunisau

2.4.1.7 nsldaudids SFT (10)

Ladder Symbol St : Strating word
I
SFT (10) IO,AR,HR,LR
P s
ST E : End word
= E
10,ARHR LR

gt}ﬁ 2.6 AR uUsEnauveIRIdy SHT(10)
ST: fvta CH 30 WORD (3n8iuvaanas SHIFT

E - Aanum CH %59 WORD ¢av1898an1s SHIFT

o & & ) v B BT B ; o e { v
maqmﬂumauﬁauw:&a 0 v39 " 1" oy CHANNEL ﬂmaqmﬁﬁau'uauua
= v - v &
FIUTTABDUMY 3 DUNN AU
it = o " " " n
DATAINPUT (1) “wsigfie 1Turndeyaiiiamun .0 ¥ vie ™1
PLUSE INPUT (P ) manefiy iudsmeadvsaadyvonisiionteyn

RESET INPUT ( R ) vaneiantsidntayaiioliusiy

2.4.1.8 nsldarudnds IL (02), ILC (03)

AL uay ILC axdesldsanfune dusuiinisldmasne IL iela
wEidesmsAuganisineusetaume ILC Rouluvetidede rouunansthdiures IL &
anny “ON” %ﬁ'ﬂﬂﬂmﬂmﬁas‘hwiw IL uge ILC Yieuduund urtpauunasiuiug
fnaianie “OFF” guviilimevihruvedlusunsusevwin 1L wag ILC lLiviheu Tu

veuslAgaiu Output Coil Tutiedussiianiie “OFF” /e
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2.4.1.9 nsldieruAnds Differential UP-DIFU(013) uae Differential
DOWN-DIFD(014)
nsldnuvesidsd ssviauitssreuntu Wisveuuiawesduwn

WU waraEynuiies One cycle time Windy

B:Bit
IR,SR,AR,HR,LR

\ J
|

= g = ol R Y. -
FufudssauATlEr Pl

2.5 nshnsadedsuazderiutaya
nMsfeRedeanswuu Host Link iunisifisuredusauauuuy PLC, funsuitained
Wl awesIuasABER MBS (COM 1,2 3545 “a7) dsumansedenlfinnsgiulunis

| o o8 w a Y
dsuuvoynsuivayildannsoamuns PLC 9naeuiawasla

P d | - Fw ' ¢
3un 27 wanINIsousan N lABINUMAIUALINIUNEIROYNTY RS232
° a - ¢ o a al ol Y oW ow ) °
AMIUABNNIADINULATDIANNTONNIEADLUINUMIAIUANLUY PLC Tadusuau
= | [V TI ) ar a i y a |
wnlagldnmsteusevatsq Mmudsneiu Senin PC Link Tasasldlumsfinsiauwuy Host
py a i - ' - % = [ o & 4 - o - o
Link %maamuqﬂnsﬁmsamw Host Link Units @sazdpavitnisaaaising Aduduiasin

= i 3 o 1 - g &
nsltlunisfnsiawuy Host Link Units snuaintuadiaiosnruAsuuy PLC
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2.5.1 nsAeanstiayanuuaynsy
v o ' = d A b ¥ 5
dwihnmsnaniuissweimsdeaisyesdayanuuaynuuainiu udag

Tazdeiinisearstoyauvvruiume  Jansleansuuvrununfeteyaluyng dvluusias

ad ar 1

Bimazgndseaniundengiu Juedivindiafindnduuasils valuide 11us wie 8 In

Y
[

J
U
] | a4  aAv o v =t o | |
tues  msddeyauvuunuilszifertmuamediuszernns Balaemiluasddlusseslidiu

E o v
@ @ @t ar

3 - 5 Wa Wiy vistiduegiudasmaudfildlunisdeleyase  Bedmsilunisdegeniay
Fszzmeiifinnuduas msdedoyauvuruuiuieulussuuiideintsaananiigunng  us
gunsalliiagviafiumnadn  dhuntsdsdeyanuuaynsutu Jeyatzgnvessdiesluiiazinau
wusasuvaise Tnsdwudyartiisaduiouaslumsldmaiusydosiiaedyyiudn
duduanedygnsms (Ground) - waiu/ / Aflsisrdedeyaliutuaynsusazannsaly
s L - alyow 2 0N L Yo
anodyguetisosfigaies 2w Tuvugidweyaluuvuusiosliognusvinny
o - ar o a @t - et -l L 2
Sunulnniuaedeyainssivusidy Ground Bn 1 18U fiddynnsdieyauuuoynsy
5 ] ) 1 i 1 4 1 1 s
tuazatunindslatnandt 1du | dadwminnigiuues RS-232 | nagnandollunieniiee
anunsodsialnadia 20 e 40 vln” Inglddealdgunsaidudyaaufahiausiduodndla adwls
(-3 i3 o ¥ o o War W =l Lo T o =
Amnailunsdsdayadaditoimuau sy nrainelilasuteyangnded - taiudh | uaziiany
- U et ) o Ve il & o Vv -
nTededt agspditnsrvasuargnestueeyalilusymnaniinisiedsiuageny T

azlanansaly

2.5.1.1 msdedayauuuBumwand (Simplex) uaz gand (Duplex)

o i ) w O o &
luntsfemslieaiiunsiomsteyn  viallunisdeansingluiu

gounzdionseneumediulasddiivounivioogaaannan WU nasdoansleyasening

LA ar

insosnauaunasiulniosiu usiu  nsfeasvesgunsaindituiagy

WIemtY 151
il i o a 20 | i S = o a - -
Seninisdeansuuvdunind -aanfe nisdeansilulludnensiimnaiisinaeninaidne
i | w < ) & 4 (e, A =ia o &,
fnldliindn  msdearsiaemlutussiluiiugmand  Aeliirvnanisdeansituuuy
apafirmaiivaluuazndy Tnomsdeansludnvazgmandiuuiteantiilu 2 vl Ao wuy
3 « = T e, { - { o o w
g13gunand (Half Duplex) fleniflougeriuin HEX Faneiiiamalumsiemsludnwausiings
Audugdwazdiuniounu uasuuuyaginwing (Full Duplex) Toulbugedn FOX qeiliie
wamsdeansludnvasdyouiudygrunids wasdygrudidniiammilvsenanladniy

Wi dnnduuardesiiaefihdyguuensonaiulasdeuin
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send ool receive
(a) simplex
send i receive
receive send
(b) full-duplex

send receive

send

receive

(c) half-duplex

=
3Un 2.8 msﬁaawmwaynm

2.5.1.2 TusTnApavasnasiearsuuuaynsy
o - € ) 2 : val s Mo = '
Weinsanmsdeyaiuvaunsu s wuiilgwmilaniiatuey
e w P L D A S A-l o N Ly o [

wewo Ao msinduiidoyalafusuliyaGuiuile  fwiu Sedinnsimuedennadunis
o & 4 5 £ o ' = i {
domstuitoundymil TnadeanawiingnvxSunds WslaAea (Protocol) wasnsdeans
Foyauuvaunsy  Ipeaursnfiezusesmiu 2 dssaving g mefude  Tslaneadems

Yoyauuudslasiia (Synchronous) wazituedslasia (Asynchronous) launsdeansioya

-l

wuudslasiail JoyavsgminnisaseanuipgainaNouazYIImsEnINTnuasise Jeil

'
I e

1 1 A £ 4 s ar y el 1
Arfivihfueane  diunsdeatideyawuuasdilasuasziiulavesnsdeastoyaniunie

w ¢ o & (o DL T )
anelnsAny IUﬂQQUU%Qﬂqiﬁaaqi%UUu%?ﬂiﬁUgﬂa733ﬁ37§u%ﬂ3“ﬂ77ﬂm7ﬂUﬂUuUU

a ar = il i A ' ar Wi oy = o - w o
Falasua wiesdlszeeiaszuinadsaiuumnseduldildudund uad 9alue w50 u Wusu

J I & 1 o L3 1 1 5 d’ 1=V o L 1 @ F v
Fuagiudieiuanninselavisliviniy  Welidiidermuaneiusaznarsevinndinuen
W va v W wovy e ada v aa i as
magdwazdiusdilatiuaseiulaedls  ilafegeiiiudunazeiidugaruausiaziiin
Woudlutlymnsail Sdlmsimuedennanieniugusuuvesdeyaldlunsyinisdding
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i as b2 ] - a, v o o ar 1 o L4 i ad
guansadhlaingelafilugaisusiuveadsn - dedmusdsnanimunliusaziinazden

S N e |

= - Voo AR 3 - Y W 2 a ) v
YunumeUni 1581 Uniuau (Start Bit) Fvzaosiivayailuasin 0 l@ue INUUANMILY
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o -

W o v { - =t - Y o v 2 & aaa i o v & g
V\ﬂ@y)ﬁﬂmﬂﬂﬂ']iﬂ@uﬂ'ﬂﬂﬂqq 58049 8 un ﬂﬂ‘ﬁ']ﬂu‘ﬂ‘ua%ﬁﬂ'ﬂﬁ Uuunwisaun Favimundu

b

L TR v v Alvu | el v = 1 & adaa
UWﬂW“?Uﬂi'}%ﬂﬂUﬂ']'ﬁJQﬂﬂﬂ\?'ﬂB\'l‘ll@l‘]‘a'ﬂ ﬂiU??Nﬂ??uQﬂm@\?Wﬁa‘lu UNWISANE 2 Ysenm

]
=i

ot - 3 : o o - o - A bl = o
8 BLIunT3R (Even Parity) Fanzdmussnnuiniiduasdn 1 luliniidudeyafisunuiu

I I

Tunsdefoyaunensorvarlifimslidnwidnla  dwinnsdeasluasaduiiniy

ol

wHoflegs Sy rusumusiumsiiumniilunisdeansidsheivgaieluguuuiae
Dvanve (Stop Bit) ¥wiiniuenmsgFuiluvmsi foyafimesulasuduasudsnudaveli
wisugnudiadeluly  Svgavhetgnimusliiduaein 1 On vie 2 In Aldnguuvy
ﬁana‘n%Lﬁu'a'wLswﬁ31}LLUUﬁﬂM%UﬂWiﬁaﬂﬁsuﬁﬂuna LU 5E1 (5Databit,Even Parity,1 Stop
Bit),7E1(7Databit,Even Parity,1"Stop Bit) ua 8E1 (8Databit,Even Parity,1 Stop Bit) tiusiu
lunsldanh el diuogiies 2 sUsvuds 7L way 81 asdensuuuulaiuagiv

anmwesasddynuiidyynsumumnndsdds thvnapdsidgamsuniuenias

A &
L |

¥ 761 withanededynidanmadygrusuniumnsty 8e1-azidindy. Wudu vl

L -l ot 1 L 1 Ve Vo 1 R A a
sesdinsanasnuasmiasaniunigsuiasddvinssldguuuulalunsfiea)s | | dnwnizues

e

n{ ] s [
syangnaseenluvzilanuuysiigy

1 2 3 4 5 6 7 8 9 10 T 2
: ' ; : : i i : | X ; : ‘
''''' 1 T 1 T e
5 | P o 1 1 0 i i ;
WAIT STAGE w6TART: D0 « D1, D2- . D3 /" D4 v D& « DB 1| 07 wpariTyrSTOR yETOP |
{ R i 1 i ' i 1 1 ' [ 1 - ¥
B:I 1 1 1 1 ' ' 1 1 1 1 B|T1 1 E'Tu‘:l
e DATA » 1152

= (N ' =
JUN 2,9 misdsloganunisFoansuuveynsy

2.5.1.3 WA sFUA YN sILUY RS232C
wfsgIunsdsanstoyauuveynsufimunlayg  EIA  (Electronics
! it v oaa = a v v al
Industries Association) u1msg1u RS232C lagnAfiulull ar. 1969 1BuAUIINAIURBINGH

o - I i = L as 5
srimunInssIuNsideusesewitsnentumesiulunaluadeuy

o

® 79Ny RS WU “Recommend Standard”

® 232 UNURNIULAVIDINATEIU

o e

L3 U s A 5
e dnus C unuluiinunmsgnlasunisuilunass
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2.4.1.3.1 anwaurauinmalvihvasmsdumaiinauuy RS232

e gneanuuulnldrivgunsniwindtygia Discrete

¢ lgn1sBumesinawuu Unbalanced

o Tuuwsazasasldanmdilunisidyayind 1 1du wazd
AUNINATINYNIATEN 1 1

o dnsuslumsdsdayaiian < 20 Alaineoduil
(Kbps)

o svuzvasgeirlunisdsayailen < 15 lwns

o Vo i i
® Wil#iAw Crosstalk MiimIman

2.5.1.4 woindoMITeUNSY
¢ . 4 - s A a 1
wasndaa1saynTy (Serial Communication Device) wIalieni)
- E 5 -l a a & . Pl . v I3 = s
Serial Port” \n3genouinilagnfvsiineinytinlogiar 2 wesn. Ae wasavuIn 9 U1
(9-pins) HgUiravileudmdovanavy  Slnduesnunr 9 N Gonvhelielih  “DB-9
ConnectorMale Type” Snuilnniishn wasauun 25 U1 (25-pins) Fjusnsidudeniunuuuy

I 4 ] - al = Aﬂyl »
9 v1 WAdvwARETINTY BunTleUd “DB-25 Connector Male Type

| 45‘1 Protective Ground
= ®|2] Tx
:8 ® ®|3| Rx
/| @ @ |4| RIS
ol ®[5] ¢
ol @ @[5 SR e
® | 7| Signal Ground
DTR 20| @ o |slveo O
11® olg
= i;: ® (10 1] bco
”p @ DSR |6 2| Ry
o ®|? RTS|7 =
LdE iy 4| oTR
\6 it 5| signal Ground
ol @

y SIS
U 2.10 Fumisnues DB-9 uay DB-25
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A ol 1 1 v
AN3eN 2.1 ndggasineqlunisdeayanuueynsu RS-232 Standard

DB-9 pins DB-25 pins Function

1 8 Carrier Detect

2 S Received Data

3 2 Transmitted Data
4 20 Data Terminal Ready
5 f Signal Ground

6 6 Data Set Ready

7 4 Request to Send

8 5 Clear to Send

9 22 Ring Indicator

a 1 Lt v o A‘f’ 4 L o= L
1IMTFIUVRINM TSV TOLALVUBYNTH (RS-232) Hlafmustuiielvinauiine i

d v a =) € L] 1 - & 1 L a/ b lﬂl a 1 1 L4

avieriu viioguninirowwiavviniUdsloyanulrideimuannss . liaulaingunsel

Y oApURIRDILLILH AR TR

1 as [ <] ol Bl
2.6 YUY INTIVIVULUULHLAANLUUIATINDY

2

L ar 1 o 5 ] =
ATTENUTUUDUTULTDTAITIVTULVUUNMAN (Magnetic Sensor) WU Aig n151Y
A Sa b P g o8 v a o - () & W
auuusmanguiendos viiiAausseioulwih oliMisuweiauisansioduuay
dynrueanludgunsaniud lag 3aa2n% (Reed switch) fs 19uIwaInII93ULUY
1 dd ol s o - .Il v at s - ey
wihndndiidnuns dusuuniduda Salneunfvaliuds ssifunddudawuuyniidn
(Normally Open : NQ) Saaimdfagyinnulageaifvauulivan S99z duntdivinn17s
= i a @ v ] & s o qt-a | 1 -3 ;-
niswlimaniwiile uiurindifiaseyiaunaanarsiiinasoauiuudvan (ferromagnetic)
P ' v o o a a d o g w £~ |
wazdsssagnslunsziizuiudngifinisufineiey ey lvnmsdasonisdensualuil
57897
Nike Heeds (2) Plated contacts S BN
h L w R

Inert gas (N} Class enclosure

i+l

ot | ) |V L
JUN 2.11 2ssuasdiudseneunioluvesinging
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= o

2.6.1 RANNIINTNNIUYDIIAEINDY
TngUnaudinaindiozegluansla Ao 29959 nogmssuriandnns
asauitldumeiy  vhlwldannsoiezdauseulnindeiuld  widlefinseassduusimanla
] = o - o L4 & :’1 - W o Y a @ -y o o L
wiwdnazyihnsmienhliunumdniaouwniatuildaliadegluannta  29es9zlaviil

usasulraunsalvalansulaas

= ; e
3UN 2,12 MsviIutesIeaIng

d \ 1 .

2.7 Marauaulaglylnna (Solenoid Valve)
- [ i ! = d“ ln} s o v s

Toduons (Solenoid) Wugunsalusimanivvhelianis filvannisviwnu . adeiy
a e, . v a ¢ v = ' |
Tad(Relay) melulassainees TedusunasUsynaumtuRaIn iUy FOUUV

€ o ; w 1] Bl w | o ' o o

waninwlulsenousasiaivan gauuiuyaan Welinssudlniivaduveaiaiiusey
wiamdn | vilfuiandnyeanilsiuausimantauriavdnyavuasndudatuinliasuiies
o - e 5 A € | ' ° v Qe - @ 1
Vi ienesgrsianssualivvhviuiavindiussiingaunawiuin #Usanezuun
WAndLUUNAY . < gRunisund InuannIsAInaI v ledussananimnldlu
mMadoudundmussszuvtiAndlui Taseadeuey SolenoigValve Tngvialuuiseandu
2 sUnAD Bounaimelvdususndindumsaudy (Single Solenoid Valve) uagidau
Mideleausssdndudelsaussdinds (Double Solenoid Valve) ldeghuiiagiu ity
Twduesdinda 2/2, 3/2, 4/2 , 5/2 Jusu lasimianldendu 2182 5/2 Uniita thaunan

faulwdussninanaunlsussauss (5/2 Way Single Solenoid Valve)

wal it A

o EA RS T

U 2.13 1deuausslviiuuy 5/2
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2.8 NSTUBNFUUUY 2 N8

13
=1

nsvvanguyinilafidnuasmeinnu lavsassiim menisdigaudatinszuen

o o - o n v A o v
I ﬁ‘iamﬂﬂizuaﬂqu Q$Vl'ﬂ1ﬂﬂ']UQULﬂaau1ﬂHﬂ@aﬂ

e Rear end E_
]

Fie - oonls

Cushioning
ottt surface

Tubgsd

/
T —

By
Srydns
(R

o g
JUN 2,15 Tasadnngluvesnssuangu

= - a a
MN%19N 2.2 LLﬁﬂﬁ’lUﬁSLﬂUﬂTﬂ3\1&1%’]\‘1'UENﬂi%‘U'rJﬂQU'UuﬂWN'mﬁEN“HPM'N

YUBIaY | S18avidun

—

angu (piston)

AMUGU (piston rod)

tAsaUNY (base end cover)

WAseuns (head end cover)

nszvangu (cylinder tube)

FROANAUYNGVY (pressure connector , base side)

DALAUATUGU (pressure connector, head side)

5
Fan1ugu (bush and sealing element)

Sl SNlexifan ] Bl WIN

Fagnau (piston seal)
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Wy v v oaw o § vy ' o a -
Wedhwaudainivnenseuenguasinlimugnauirdaufioanuasiinnisssuneaui

A lunssuenguesnveawiinssuengu Welill  audedelvinssuenau Muguas
L ! o [ L4 = - a s L3 - =i

YPARBY o Aunsgaveiadeul wasisaunsolilens  Augulvunlalaedassin

L
f3E

Double-acting cylinder

Work posinon Rest position

Control valve

= W o Al @
EUVI 216 14 ﬂ\?“aﬂﬂ']'jwr‘!\ﬂiiﬂ‘]ﬂ‘[:uv B-ﬂﬂs:ﬁ‘UﬂﬂaUaaQWTG mamﬂauammﬂu

2.9 ﬁﬂﬁ")ﬂ’mﬂu Programmable Logic Control : PLC

gunsalmesiy Hardware ldlunismununssuangu axdiunmsiiel Meiuau ( PLC
) 483 Omron 3u Sysmac C28H Imaﬂ:ﬁﬁwwmmﬂwuma%ﬁmwﬁ"umﬁmﬁaﬂswanq‘u
TR K U RRT GOV TR NI wazavyhaueulvsunsuddgganeanlupivaunm
mualiin uazdoudeturouiaimesinentstd RS-232 wuu 9t 9 ulasdqa ity

Fwdasdygnain RS-232 W 9 i 1u USB

g‘dﬁ 2.17 ¢nmuAN PLC Omron Sysmac C28H
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2.9.1 drulsznauildRnyuesyadanruau PLC Omron Syamac C28H

005 PLC Omron

SYSMAC C28H

| | | O | D OO | [ | | |
P e o o 2

Console

“~5

sUT 2.18 fapuny PLC Omron Sysmac C28H

ngd  aSuneTgandyadiulsEnau PLC AMNAIAUMINELATY

[

e wnuay 1 A Teudsumsiudygant Dvisvan 15 dygiwidn (nput)
Ao 0-15 war 2 Awgusi (Common)
® WNUEY 2 AP TosdsUVIeIUAIMYIeBn  AVviEn 12 &ygineneen
(Output) AB) 200 =211, 6 &rmausy (Common) uazgaudsuln 24 VOC 59
lufsrandsunsminme
) a | | " @ a
® wunuav 3 Ao Youduuateiteurs RS-232 aliounefiunsuNImnes
& i = o wom = aa o
e wnuav 4 Ao Youduuvstinsesasulea (Console) wuuyiumeile Wenswnm

muAuditgm) wazABINISWAUYMILUUTLVINY
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2.9.2 TWslanrealunisindedoans

Command from computer
(Write or Read)

v

Response command from PLC
(Write or Read)

Computer

= 2 o | - ¢ w
E'lhﬂ 2.19 ﬂWiG‘EQU‘EWﬂU§5WQW\7ﬂ@NW?Lma'ﬁﬂum’]f’TJUF’]ﬁJ ElE

Tumsdeansiu agvinisileusionsuimestiummunu lnsasdunsdedns

'
o # e 4§

fuluszuu Hostlink Swhranfiamaiasiyad dedssniluiimemunuierinisdoudiliiu
feunu v mislev (Wiite) Wedmunildddadeudanaeuimeiud fesiinig
povausInduxidnslatunsdeumudn Tnalugaidutuiesiu. uazasmiloutulu
mssmmINAIRIUAN ¥I9MAL 3n (Read) vndeamsnstuieguaaauaisiuosdniianle
TuszvuHostlink - Aldmdsswmiluruatiug Wedunsindegunsaiimiemuud aly

saupuduiuls

2.9.2.1 #dslsvi (Write command)

'
@

o I3 . o e = s o o o o W

Adalsvl  (Write) ﬁ}zL“fjumaqwﬂam\nma%’l.ﬂjmmimlﬂwmmuQu
Togazumswasulyuansiidnuveaasasrasiawes  audeyvesduns Tieglugd
ToYaUUURYEIU 16 Tngaxilsiuuurds davaluil

Command format (Write)

I 1
@ Unitlﬂo. S ; C Mode data FCS * ! CR
x10' | x100 | X161] X160 | I
e
X161 X162
N L
7 lhalsst 4 31251 0

0 0 0o 0 0 /t t

0 ' 0 PROGRAM mode
1 0 MONITOR mode
1 1: RUN mode
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Response format (Write)

[ 1 Response -
@ Unit no. &G cf,’ge FCs % CR
x101 | x100 X16' | X160 I |

w i W o W atad o - @ & a A
segumsldnuidilae  mnsnvuakesawmsavasdalushmuautulnn 13.00
WaLLTIRBININEET T uYulauRouRIMeS 1519vARdlTA1dY @00WR00130001 iDL
o v Yo o ar o &l a = a ¢ | e
Tu&snns mnmmuaﬂmummuaa AagdnisnavausnduinauRimesiavaning

muAulATUAAELd LU @00WR0045* Tusu

0
ol =

2.9.2.2 A1d43n (Read command)

& e

o = P - « ) ¥ o el
mdBaliszidumsnpauRmeinL lUMAuALIURYeRUNs AN

o w o

A laeFasinsdumahivinsosnnialaes saumIan UL 10w AIUAY

[

v a o o a A |
Jommargnieuitnluilie MSGE6) Mawdniiuniset

Command format (Read)

@ Unit !10. M 8 Fes +* CR
x101 | x100 | I |

Response format (Read)

I ] J Reslonsae T I ' i ¢
@ | untno,, | M on e oo b Message J——o FCS° | & CR

code
xt0'] x104 | <At xel | o] i | o V6 LF A |
\ A 75 _"% &
|15]sa|13|12[11]1o]9|3|—-' ]_ ‘
Fixed to 16 characters
1: Generation of
0 0 PROGRAM mode
s s 1 0 RUNmode — e
1 1. MONITOR mode
; ;b 000
1: Error diagnosis in progress —— J
]
Program area # N
size
Bkbytes:0 1 0
Program ——
area
RAM: 1

ROM: 0
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fhegamslinumdilfio mnsdssnissuaniuzvesimuaslusuziy 1919z
Mdedn Wadunseumluruuaiisauls Tnemnluvuuadisiads Ao vuua 13 Tu
Ry azsashnistioudids @O00RR00130000 dovhnsenarimeui wuuailush
muAuilanunduduls  legsriimsmovausaindunnaindaniuay 1y @O0RR00155445*

Wusu Teesrevdiavnsediures Message Wldauselululusunsu Visual Basic

2.9.3 Frame Check Sequence : FCS Calculation
= 2 i - - 1= 1 .
L‘Uumzmumwsa%avmmgnmawawam‘,a‘uuwm LUUﬂ'Jum’Ei‘LUﬂ’ﬁ

= F wr at = - o - ada -
m'5']"i]aE]'Uﬂ']'lllNﬂwaWﬂluﬂqﬁaqh'su"z}ﬂuuawaqﬂLﬂﬂ'Uu ‘ﬁqaqﬂazﬁijﬂﬁaULawqﬂquﬁ A I

3 1
as =i

udondoya Ingluduvesihmuguiinslunasvastuayalunisdedieiuszning

AoNfImeiiURIRIUAY PLC Fessuunisnsivasuiuy FCS Tuilisn1sesavdau As n1svih

doyavug 8 Un uwlanduswauean 2 van leedoya 8 Uiy ssdunavesnisiitoyaunvin
a o 1 W - Y & and 2

M3 EXCLUSIVE-OR fiu siausiveyasmusnlums suftoyagavinelumsy 3938 duns

v R o | e YA Y W ' &
mi’mﬁDU‘Um&aw‘iU WIin ﬁ\‘l ’J'lummgﬂma\‘i%ia‘lnumm WQEUW'JL‘JU

@10 RH 00310001 58 *CR
Unit no. Header Text FES Terminator
@ 0100 0000
XOR
1 0011 0001
XOR
0 0044 0010
XOR
R 0101 0010
0 0011 0000
XOR
1 0011 0001
0101 1000
Conversion
to ASCII
oon 0101 oon 1000
b ol e
i e
FCS

sUTl 2.20 dnN13ATINEBULUY FCS Caleulation
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3.1 na1ih
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paNRImRIvEvinTdeYaN Unesnayn LAY LAY RS-232 Tudhwhemunu
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Un-a (ON-OFF) Sslutlsidumstuaidmunuiolai Thinisausussiuaudniisg

v i o 9w | - wo v ot
Winszuengusisly— UunaviivinssvonguinfouinusUuuuigliimunll §aniseenuuy

| & iy o |
wUaduianu Software was Hardware Liusiadl

3.2 N1992NUUUIEUUATIUAN

'lum'sm'uﬂm#uwﬂssnau‘lﬂﬁwé'iymmmNﬁﬁwwih LaBAUR UV NANUYIDN
Tnolugiutaedyanmnidity  sweenuuulBudyyiansfiousoiinseduvunseuen
au Wonserthgsmuny mnwuasiinisasiadulafiazdern 17 dwmausy winliany
sonsedulgiazdsandu <07 wndvmdgaansoniduy wdsdygnlimugmdrun
sl ausaslusunsilusihrun ivevinasite-Dsmnduierunissuuihfings
8l

TunsmuruivuFssiiuiusiwoonuuWianmedlushavan tusedui lag
Wisuiailouaindiuna winnafveldyana “17 Whiasduddddmdunseuiums @idy
nssuaum'iLLﬁ'gr?hmuqmxﬁwmaﬂﬂﬁLLnﬁzJL'TJuETﬁU'E?umau Inashag ey mnwuwes
annsaesvdulaneeiidygivndndy “1” 'lﬁé'i!'a'lﬁ’néamuQué’wlwﬁmuu 5/2 ¥y
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d ﬂ‘ l L } L o at
A19199 3.1 UanInsiaaRed Iy I kaEdg MY UAIAUAY (/O

Assignment)

Input Qutput
Sensor Al | 002 | Solenoid Valve 1 | 200
Sensor A2 | 003 | Solenoid Valve 2 | 201
Sensor B1 1004 | Solenoid Valve 3 | 202
Senser B2 .| 005 | Solencid Valve 4| 203
Sensor C1 | 006 | Solenoid Valve 5 | 204
Sensor C2 | 007 | Solenoid Valve 6 |7205
Sensbr D1 | 008
SensorD2 | 009
Sensor E1 | 010
Sensor E2 | 011
Sensor F1 | 012
Sensor F2 | 013
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3.2.1 N139aNLUUNaRFIMUIIILAZYIBaN
naesdynuIuarisemiverulsosndudesduseiu Ussneusediu
"’zy,mjm'n.-ﬁ'wﬁﬁmiL%:Jaiaaeuiﬁ'wnuwa'% Tnefinsdaiumuduoun 4.7 flaleu e
Josfunsiunssuaiuvasieuees  uasdnarunivfediudyauieen widoudedy

v da v o oo - - v a
Mnamuaumglwihwiivinsmusussuuiudnlidulusulusunsuvesiaaua

7

S 1

Senscr @

OIG) B/t
= ok
) O & ;
e 55 PN R ciseog
5h0. 6
6679 ¢ L6 3
GEEOANKNVAENT W
5675 0 0 L
e 99 @ 9 9

o

U 3.2 ndesdnitinduasduainmnoean
3 : QLA SF Y IUUN0D

R Fowar
S | Suppy 1
=t ‘T’

—_— 1.

- 0 5

1
3 ¥ 4§ Al ':Elzznéuu

FLC Omron

SYSMAC C2BH

R5-232 to Computer

pelscasicugidgettedwy i

j LETN

= -l voa ' 1 ar v o o s
Uit 3.3 madeuseiuseninndessdyganndiwardyginvieeniuinuns
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3.2.2 mseaniuusruuilum@n
1 - - A o = a [ 3
Tuduvosniseenwuussuuihwdnimhunldlusigytnusiuy - wesniuy
TnenislondmunumlivimindeAn  szuvias@nagnizuangy  winnanu
o = ' o e < i o
nunezliaudrgnszuengu vilinszuenguidausen windmnuAuliviunszuangu
& 1o - - v & = = - s -
fazegiu insrenszuenguiislyidunszuanguiuvasmne Baeeiinsiousenuszuuily
wAnvaiuazynensruengu laemnndimualivihau nisuenguazegluantizln Aey
Tauvernuvnenszuangudned waslumanduiuminaImIuANYINY NsEUBNguUILIRDY

- = ¢ o0 v w v oA 1a o o
pon  siddimadavesndmmugunalida. v vaudnezaduiiensluagiivnasinui

nIgvangu
7y 1 [ N\vai
Ly V L. g
H_-r\ rW 1& TW 1\ =
5 ; =7 ] Controller
=0 R & = e /5 SSR\Y o
= L____I , AOASA ‘
7 i b
(T AW L [

DT SRS

N

d l'.‘ll | s = -
3UN 3.4 mswenseruluszuuliuw@n

3.3 N1598NULUULUSUNTNAIUAN

Tudwvesnseanuuuldsunsumunutin andunmsmvuaguhuunsinuees

| -8 ]

nszusngurtuenauameslasvrdtloyaruneineynsy  RS-232  Tudwhmumudl

u

%) s an @ a9 '3 .
wilunsulasdyramdnealuludyyimesunaon Weldmumunidimunulagldln

Wunaldinszuenguyhaiumuguuuuiirvue | leensesnuuulusunsaauasgldluswnsy
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Visual Basic vupauamasnvgvimiiids Protocol ludwmunuuazsumanugnsyinau
(4 1 - °
‘UENﬂiS‘UE]ﬂE‘J‘Uﬂ'mHJUL"IIE]?LLUULLZJLMaﬂlwﬁ"I LW@U’ILHLLEWIﬂwaﬁﬂﬁuz’ﬁaﬁﬂizUaﬂﬁUUu

s

Aouwes Tsunsumuauavdsenaulusmediusnegdad

3.3.1 TUsSUNSUNITAUANKATNTISLAASEN TS VBN SN
TudiuresnsdinsmunuaLMILARNAANIULIaIMIY  Senseshld
Tnewiinis Click Ay Control nuazuanawiisng Control Tusn Frazuvsdausineg 1d 4
dwumdng e dwnisdanis, AIUNIUARIHATN UL VBINTEUDNFULALIBULYDS, dIUTDY
Timing Diagrams LLaxlwLﬁauamwm'ilﬁqﬂumaaﬁixuanquﬁwzﬁwaam'é“am il
3.3.1.1 daunisdanns
Tudunnsdanismuny arligldidansuuuunsineuuaanszuon

84 3/

guigliiesnsiinssuenguvinmuissddvlugiuuule Fduniseanuuugdivuumsineu

2
as

- = (BN a
UYBINTEU aﬂ%ﬂumﬂﬂﬁﬂ 5 LLUU‘VILLMﬂWNﬂu"LUﬂE)

| R0 \IT B ATIIRNAR S

v
/gt v | Al Annnn A
VEBY A N s TR glé T
sy ko i diEmcmn . £ 4NN [
BoPNP R & 12 Yallyor) &
-1|IIiI!|lII_——!—-—
Cylinder A N € BYL 7 e IRPLY

oyinders i 1 YN A A A
Cylinder ¢ s i ¥\ b 0T i
ovinderd | i TN
PO s e RS SR

. iiiiiii/\iiiiiiii
2 G oM OERCTIGL S T M e e, i T sk AU O g

- o =
3Un 3.5 gUiuumsnum 1




Start

Stop
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Cylinder A
Cylinder B
Cylinder C
Cylinder D
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Cylinder F
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Stop
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3.3.1.2 dUNSUAAIHAAN UL VDINTEUBNGUUALITUIYDS

luduvasmsuannall adlvimsdongUuuunsvheu
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TaagvimsddnslanoauiiolusiuAvasaniuzdl Channel 0 Tndl 2 s 13 Fsgneaidriu
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o ) o |
3U¥ 3.11 Flow Chart Tumaun sy IUAIULANINA
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3.3.1.3 d2uwaensm Timing Diagrams
logldvihnisidensuuuuudindniu Start Gunsvhe el
msdtinsTanoalusudiaindauaulu Channel 0 Fesiaidfusuwefuvuusiwmdnluih &
vnﬂL-zf'uwa%é‘s”;ﬁﬁmé‘\"aﬁwuﬁnaﬂ'swanqu‘lﬂﬁﬁmfwm nsmezanadudunsols 6 1y
(nsvuenguin 6 #) windidygansdsarildidunsinvoanszuenguiug Shift nsmwlu

s % s ‘4 A 1 - 1
nweug Unit step Teagnsivaeudyand Channel 0 luiSesqaunitezadniu Stop

gﬂﬁ 3.12 Flow Chart SumeumsyhadunsIw Timing Diagrams
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3.4.1 vinl4lnedaua (ADMIN)
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B Registration
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'FormMain
Imports System.Data.0OleDb

Public Class FrmMain

Private Sub Timerl_Tick(ByVal sender
As System.Object, ByVal e As
System.tventArgs) Handles Timerl.Tick
TimeStatusLabel.Text =
Now.ToLongTimeString.ToString()
End Sub

Private Sub FrmMain_FormClosing(Byval
sender As Object, Byval e As
System.Windows.Forms. FormClosingEventArgs
) Handles Me.FormClosing

If FrmLogin.CBformState.Text = "
Then
Me.Dispose()
FrmLogin.Show()

FrmLogin.TxtAdminUserName.Text =

"

FrmLogin.TxtAdminPassword.Text =
FrmLogin.txtUserName. Text

nn

FrmLogin.txtPassword.Text

Return
End If

Try

Dim cn As New
OleDbConnection("Provider=Microsoft.ACE.O
LEDB.12.06;Data Source=" &
My.Application.Info.DirectoryPath.ToStrin
g() & "\BackUp\testing.Accdb;Persist
Security Info=False;")

If c¢n.State =
ConnectionState.Open Then

cn.Close()
End If
cn.Open()

Dim drl As OleDbDataReader
Dim com As New QleDbCommand

If FrmLogin.CBformState.Text

= "User" Then

com.CommandText = "select
[UserID], [UserName] from userinfo where
UserID = '" & FrmLogin.txtUserName.Text &

mrn

com.Connection = c¢n

drl = com.ExecuteReader
If drl.Read Then

Dim intResponse As
Integer

intResponse =
MessageBox.,Show("Do you really want to
logout?", "Response",
MessageBoxButtons.YesNo,
MessageBoxIcon.Question)

If intResponse =
MsgBoxResult.No Then

e.Cancel = True

Exit Sub
Else
MsgBox( "Thank
yoult=.'" &
UCase(dri("UserName")).ToString() & "'" &

vbNewLine & “" & vbNewLine & " God Bless
U/.2"% MsgBoxStyile.Enformation, “God
Bless...")
cn.Close()
Me.Dispose()
Frmiogin.Show()

]

FrmLogin.TxtAdminUserName.Text

FrmLogin.TxtAdminPassword.Text = ""

FrmLogin.txtUserName.Text =

FrmLogin.txtPassword. Text
End If

End If
Else
If
FrmLogin.CBformState.Text = "Admin" Then
Dim intResponse As
Integer
intResponse =
MessageBox.Show("Do you really want to
logout? ", "Response®,
MessageBoxButtons.YesNo,
MessageBoxIcon.Question)
If intResponse =
MsgBoxResuwlt.No Then
e.Cancel = True
" Exit Sub
Else
MsgBox (" Thank
you", MsgBoxStyle.Information, "Thank
you")
cn.Close()
Me.Dispose()
FrmLogin.Show()

FrmLogin.TxtAdminUserName.Text

"o

FrmLogin.TxtAdminPassword.Text



"o

FrmLogin.txtUserName. Text

FrmLogin.txtPassword. Text

End If
End If
End If
Catch ex As Excepticn
MsgBox(ex.Message(),
MsgBoxStyle.Critical, "Error...")
End Try

End Sub

Private Sub FrmMain_Load(Byval sender
As Object, ByVal e As System.Eventirpgs)
Handles Me.Load
ToolStripStatuslLabell.Text
"UserName :"
ToolStripStatusLabel3.Text

“"Date :"
DateStatusLabel.Text =
Format(Now, "“dd/MM/yyy")
ToolStripStatuslLabel5. Text

L

"Time :
T!"y
If FrmLogin.CBformState.Text

= "User" Then

Dim cn As New
OlebbConnection("Provider=Microsoft .ACE.O
LEDB.12.9;Data Source=" &
My.Application.Info.DirectoryPath.ToStrin
g() & "\BackUp\testing.Accdb;Persist
Security Info=False;")

If cn.State =
ConnectionState.Open Then

cn.Close()
End If
cn.Open()

Dim drl As
OleDbDataReader

Dim com As New
0OleDbCommand

com.CommandText = “select
[UserID], [UserName] from UserInfo where
UserID = @UName"

' UserName

Dim UName As
OleDbParameter = New
OleDbParameter ("@UName",
0leDbType.VarWChar, 30)

UName.Value =
UCase(FrmLogin.txtUserName.Text.ToString(
))

com.Parameters.Add(UName)

com.Connection = cn

drl = com.ExecuteReader
If drl.Read Then

UserNameStatusLabel.Text =
UCase(dr1("UserName").ToString())

ToolStripRegistartion.Visible = False

ToolStripSeparator4.Visible = False
cn.Close()
Return
End If
Else
UserNameStatusLabel.Text
=/ "ADMIN"

ToolStripRegistartion.Visible = True
End_If

Catch ex AS™Exception
MsgBox(ex.Message(),
MsgBoxStyle.Critical, ““Ecror...")
End Try

End Sub

Private Sub PictureBox1_Click(Byval
sender As System.Object, ByVal e As
System. EventArgs) Handles
PictureBox1.Click

Me.Close()

End Sub

Private Sub
ToolStripRegistartion_Click(ByVval sender
As System.Object, ByVal e As
System.Eventargs) Handles
ToolStripRegistartion.Click

Me.Dispose()
RegistrationdShow()
End. Sub

Private Sub
ToolStripUserInfo_Click(ByVal sender As
System.Object, ByVal e As
System.EventArgs) Handles
ToolStripUserInfo.Click

Me.Dispose()
UserInfo.Show()
End Sub

Private Sub
ToolStripLogout_Click_1(ByVal sender As
System.0bject, ByvVal e As
System.EventArgs) Handles
ToolStripLogout.Click



Me.Close()
End Sub

Private Sub
ToolStripButtonPM_Click(Byval sender As
System.Object, ByVal e As
System.Etventargs) Handles
ToolStripButtonPM.Click

Me.Dispose()
FrmPHM. Show()
End Sub

Private Sub
ToolStripButtonControl_Click(ByVal sender
As System.Obtject, ByVal e As
System.EventArgs) Handles
ToolStripButtonControl.Click

Me.Dispose()
FrmControl.Show()
End Sub

Private Sub
ToolStripMaintenance Click(ByVval sender
As System.Object, ByVal e As
System.EventArgs) Handles
ToolStripMaintenance.Click
Me.Dispose()
FroMaintehance ;Show()
End Sub
End Class

' "FormControl

Imports System

Imports System.ComponentModel

Imports System.Threading

Imports System.IO.Ports

Imports System.Data.OleDb

Imports System.IO

Imports
System.Windows.Forms.DataVisualization.Ch
arting

Public Class FrmControl
Dim _myPort As String =
Dim myPort As Array
Delegate Sub SetTextCallback(Byval
[text] As String)

Dim A As Integer

Dim B As Integer
Dim C As Integer
Dim D As Integer
Dim G As Integer
Dim F As Integer

Dim maxItem As Integer = 400
Dim maxTimeItem As Integer = maxItem

+ 5

Dim chartDataA As New List(Of
Integer)

Dim chartDataB As New List(Of
Integer)

Dim chartDataC As New i ist(Of
Integer)

Dim chartDataD As New List(Of
Integer)

Dim chartDataE As New List(Of
Integer)

Dim chartDataF As New List(Of
Integer)

Dim chartDataTime As New List(Of
String)

Dim A As Double, B As Double

Dim _C As Double, _D As Double

Dim _E As Double, _F As Double

Dim _G As Double, _H As Double

Dim _TI As Double, ..J As Double
L

Dim _K As Double, As Double

DPim A1, B1, C1, D1, E1l, F1 As Double
Dim i, 4, k, 1, m, n As Integer
Dim flGChnage As Double = False

Private Sub
FrmControl_FormClosing(ByVal sender As
Object, Byval e As
System.Windows.FormssFormClosingEventArgs
) Handles Me.FormClosing

Me.Dispose()
FrmMain. Show()

End Sub

Private Sub FrmControl_Load(ByVal
sender As System.Object, ByVal e As
System.EventArgs) Handles MyBase.load

Timerl.Interval = 100

Chartl.Series("Cylinder
A").XValueType = ChartvValueType.Time

Chartl.Series("Cylinder
B").XValueType =l ChartValueType.Time



Chartl.Series("Cylinder
C").XValueType = ChartValueType.Time
Chartl.Series("Cylinder
D").XValueType = ChartValueType.Time
Chartl.Series("Cylinder
E").XValueType = ChartValueType.Time
Chartl.Series("Cylinder
F").XValueType = ChartValueType.Time

ToolStripStatusLabell.Text

"UserName :

"n

ToolStripStatusLabell.Text

"Date "

DateStatusLabel.Text =

Format (Now,

"dd/MM/yyy")

ToolStripStatuslLabel2. Text

"Time :

For i As Integer = 6 To maxItem -

chartDataA.Add(1@)
chartDataB.Add(8)
chartDataC.Add(6)
chartDataD.Add(4)
chartDatak.Add(2)
chartDataF.Add(®)

Next

For i As Integer = 8 To
maxTimeItem - 1
Dim currentDateTime As

DateTime =

"HH:mm:ss"

DateT ime . Now

Dim format As String =

Dim test12324 As String =

currentDateTime.ToString(format)

chartDataTime.Add(test12324)

Next
Me.OvalShape2.FillColor
Color.Lime
Me.OvalShape4 . FillColor
Color.Red
Me.OvalShape6.FillColor
Celor.Lime
Me.OvalShape8.FillColor
Color.Red
Me.OvalShapel®.FillColor
Color.Lime
Me.OvalShapel2.FillColor
Color.Red
Me.OvalShapel4.FillColor
Color.Lime
Me.OvalShapel6.FillColor
Color.Red
Me.OvalShapel8.FillColor

Color.Lime

Me.OvalShape2@.FillColor
Color.Red

Me.OvalShape22.FillColor =
Color.Lime

Me.OvalShape24.FillColor =
Color.Red

Me.ledAlarml.FillColor
Coler.Lime

Me.ledAlarm2.FillColor
Color.Lime

Me.ledAlarm3.FillColor
Color.Lime

Me.ledAlarm4.FillColor =
Color.time

Me.ledAlarm5.FillColor =
Cdlor. Lime

Me.ledAlarmé.FillColor
Colop .kime

PictureBox1.Image
My .Resources.Cylinder_in

PictureBox2.Image =
My.Resources.Cylinder_in

PictureBox3.Image =
My .Resources.Cylinder_in

PictureBox4.Image =
My .Resources.Cylinder_in

PictureBox5.Image =
My .Resources.Cylinder_in

PictureBox6.Image =
My .Resources.Cylinder_in

'Connect
SerialPortl.PortName "comat
SerialPortl.BaudRate = 9600
SerialPortl.Parity =
T0.Ports.Pamity.Even
SerialPortl.StopBits
I0.Ports.StopBits.Two
SerialPortl.DataBits
SerialPortl.0pen()

]
~J

Dim ¢cn As New
QlebbConnection("Provider=Microsoft.ACE.Q
LEDB.12,.0;Data Source=" &
My.Application.Info.DirectoryPath.ToStrin
g() & "\BackUp\testing.Accdb;Persist
Security Info=False;")

If cn.State =
ConnectionState.Open Then

cn.Close()

End If

cn.Open()

Dim drl As QlebDbDataReader
Dim coml As New 0lebbConmand



coml.CommandText = "select
[CylinderA], [CylinderB], [CylinderC],[Cyli
nderD],[CylinderE],[CylinderF] from
Tablel where number = 1"

coml.Connection = cn

drl = coml.ExecuteReader

If drl.Read Then

Al = "" &
UCase(drl(@)).ToString() & ""
Bl = "" &
UCase(drl(1)).ToString() & ""
o2 Pk |
UCase(drl(2)).ToString() & ""
DL = "" &
UCase(dr1l(3)).ToString() & ""
El-= Mgy
UCase(dr1(4)).ToString() & ""
o s
UCase(drl(5)).ToString() & "
End If
cn.Close()
drl.Close()
Return
End Sub

Private Sub
SerialPortl_DataReceived(ByVal sender As
Object, Byval e As
System.IO.Ports. SerialPataReceivedtvantar
gs) Handles SerialPortl.DataReceived

ReceivedText(SerialPortl.ReadExisting())
End Sub

Private Sub ReceivedText(Byval [text]
As String)

If Me.rtbReceived.InvokeRequired
Then
Dim x As New
SetTextCallback(AddressOf ReceivedText)
Me.Invoke(x, New Object()
{(text)})
Else
Me.rtbReceived.Text &= [text]
Me.RichTextBox1l.Text &=
Mid(rtbReceived.Text, 8, 4)
End If
End Sub

Public Function FcsCal(ByVal strText
As String) As String
Dim fcstemp As String

Dim fcs As Byte = @

Dim i As Byte

For i.= @ To
(CByte(strText.Length) - 1)

fcs = fcs Xor

Val(Asc(strText(i)))

Next

fcstemp = CStr(Hex(fcs)) + "*"

Return fcstemp

End Function

Private Sub ButtonStart_Click(Byval
sender As System.Object, ByVal e As
System.EventArgs) Handles
ButtonStart.Click

If RadioButtonPatternl.Checked
Then

SerialPortl.Write("@0BWREG130001" &
FcsCal ("@00wWRe0130001") & vbCr)
Timerl.Start()
Elself
RadioButtonPattern2.Checked Then

SerialPortl.Write("@PewWReg130002" &
FcsCal("@00WREO130002") & vbCr)
Timerl.Start()
Elself
RadioButtonPattern3.Checked Then

SerialPortl.Write("@@ewWReo13poe4" &
FcsCal( "@oewRe8130084") & vbCr)
Timerl.Start()
Elself
RadioButtonPatternd.Checked Then

SerialPortl.Write("@06WREO130008" &
FcsCal("@@OWRO2130008") & vbCr)
Timerl.Start()
ElseIf
RadioButtonPattern5.Checked Then

SerialPortl.Write("@00WRE0130010" &
FcsCal("(@@0WR00130016") & vbCr)
Timerl.Start()
End If

"Alarm A
If A1 > 5 Then
Me.ledAlarml.FillColor
Color.Yellow
End If
If Al > 1@ Then
Me.ledAlarml.FillColor

I

Color.Red
End. I
'Alarm B
If B1 > 5 Then



Me.ledAlarm2.FillColor =
Color.Yellow
End If
If B1 » 10 Then
Me.ledAlarm2.FillColor

Color.Red
End If
‘Alarm C
If C1 » 5 Then
Me.ledAlarm3.FillColor =
Color.Yellow
End If
If C1 » 1@ Then
Me.ledAlarm3.FillColor =
Color.Red
End If
‘Alarm D
If D1 » 5 Then
Me.ledAlarm4.FillColor =
Color.Yellow
End If
If D1 > 1@ Then
Me.ledAlarm4.FillColor =
Color.Red
End If
'Alarm E
If El 5 SSFhernt
Me.ledAlarm5.FillColor =
Color.Yellow
End If
If E1 > 10 Then
Me.ledAlarm5.FillColor

Color.Red
End If
‘Alarm F
If F1 5 5 Then
Me.ledAlarm6.FillColor =
Color.Yellow
End If
If F1 > 1@ Then
Me.ledAlarmé.FillColor =
Color.Red
End If
End Sub

Private Sub ButtonStop_Click(ByVval
sender As System.Object, ByVal e As
System.EventArgs) Handles
ButtonStop.Click

SerialPortl.Write("@@0WRO0136020"
& FcsCal("@20WRee130020") & vbCr)

Chartl.Series("Cylinder
A").Points.Clear()

Chartl.Series("Cylinder
B").Points.Clear()

Chartl.Series("Cylinder
C").Points.Clear()

Chartl.Series("Cylinder
D").Points.Clear()

Chartl.Series("Cylinder
E").Points.Clear()

Chartl.Series("Cylinder
F").Points.Clear()

Timerl.Stop()
Try

Dim cn As New
OlebDbConnection("Provider=Microsoft.ACE.O
LEDB.12.0;Data Source=" &
My.Application.Info.DirectoryPath.ToStrin
g() & "\Backup\testing.Accdb;Persist
Security Info=False;")

If ¢n.State =
ConnectionState.Opén Then

cn.Close()

End If

cn.Open()

Dim sSQL As String = "insert
into
Cylindep(DateofCylinder,CylinderA,Cylinde
rB,CylinderC,CylinderD,Cylinderk,Cylinder
F) values(@dl,@d2,@d3,@d4,@ds,@d6,@d7)"

Dim cmd As ©OleDbCommand = New
OleDbCommand(sSQL, cn)

' DateofCylinder

Dim DateofCylinder As
OleDbParameter’ = New
OlebbpParamgter (@d1™, 01eDbType.VarWChar,
15)

DateofCylinder.Value =
DateStatuslLabel.Text.ToString()

cmd.Parameters.Add(DateofCylinder)

" CylinderaA

Dim CylinderA As
OleDbParameter = New
CleDbParameter("@d2", OleDbType.VarWChar,
15)

CylinderA.Value =
LabelA.Text.ToString()

cmd.Parameters.Add(CylinderA)

' CylinderB

Dim CylinderB As
OleDbParameter = New
OleDbParameter("@d3", OleDbType.VarWChar,
15)

CylinderB.Value =
LabelB.Text.ToString()

cmd.Parameters.Add(CylinderB)



' CylindercC

Dim CylinderC As
OleDbParameter = New
OleDbParameter("@d4", OleDbType.VarWChar,
15

CylinderC.Value =
LabelC.Text.ToString()

cmd.Parameters.Add(CylindercC)

' CylinderD

Dim CylinderD As
OleDbParameter = New
OleDbParameter("@d5", OleDbType.VarWchar,
15)

CylinderD.Value =
LabelD.Text.ToString()

cmd.Parameters.Add(CylinderD)

' CylinderE

Dim CylinderE As
OleDbParameter = /INew
OleDbParameten(@d6", 0lebDbType.VarkWChar,
15)

Cylinderk.Value =
LabelG.Text.ToString()

cmd . Parameters.Add(Cylinderk)

' ' CylinderFk

Dim CylinderF As
OleDbParameten ="New
OleDbParameter("@deée", OleDblype.VarWChar,
15)

CylinderF.value =
LabelF.Text.ToString()

cmd.Parameters.Add(CylinderF)

If cmd.ExecuteNonQuery() Then
cn.Close()
MsgBox("Add To Database

successfully...
MsgBoxStyle,Information, "Record Saved")

Else
MsgBox("Add item
failed... ", MsgBoxStyle.Critical,
"failed")
Return
End If

Catch ex As Exception

MessageBox.Show(ex.Message.ToString(),
"Data Error")
Exit Sub
End Try

Try

Dim cn As New
OleDbConnection("Provider=Microsoft.ACE.O
LEDB.12.6;Data Source=" &
My .Application.Info.DirectoryPath.ToStrin
g() & "\BackUp\testing.Accdb;Persist
Security Info=False;")

If ch.State =
ConnectionState.Open Then

cn.Close()

End If

cn.Open()

Dim drl As OleDbDataReader

Dim com As New OleDbCommand

com.CommandText = "select
[pumber] from Tablel where number =
@Number™

' Number

Dim:Number As QleDbParameter
= New OleDbParameter ("@Number",
(QleDbType.VarWChar, 2@)

Number.Value = 1

com.Parameters.Add(Number)

com.Connection = cn

drl = com.ExecuteReader
If drl.Read Then
If UCase(drl("number")) =
1 Then

Dim sSQL As String =
"Update Tablel Set
CylinderA=@d11,CylinderB=@d12,CylinderC=@
d13,CylinderD=@d14,CylinderE=@15,Cylinder
F=@16 where number = 1"

Dim cmd As
Ql'eDbCommand =, New OleDbCommand(sSQL, ¢n)

Dim A2 As Double

LabelA.Text
Dim B2 As Double

LabelB.Text
Dim C2 As Double

LabelC.Text

Dim D2 As Double =
LabelD.Text

Dim E2 As Double =
LabelG.Text

Dim F2 As Double =
LabelF.Text

' CylinderA
Dim AA As
OleDbParameter = New



OleDbParameter("@d11",
0leDbType.VarWChar, 15)
AA.Value = A2 + Al

¢md.Parameters.Add(AA)

'CylinderB

Dim BB As
OleDbParameter = New
OleDbParameter("@d12",
0lebDhType.VarWChar, 15)

BB.Value = B2 + Bl

cmd.Parameters.Add(BB)

‘CylindercC

Dim CC As
OleDbParameter = New
OleDbParameter("@d13",
OleDbType.VarWChar, 15)

CC,Value =.C2 + Ci1

cmd . Parameters.Add(CC)

'Cylinderd

Dim DD As
OleDbParameter = New
OleDbParameter ("@d14",
OleDbType.VarWChap, 15)

DD.Value = D2 + D1

cmd.Parameters.Add(DD)

"CylinderE

Dim EE As
OleDbParameter ="New
OlebDbParameter("@dis";
0leDbType.VarWChar, 15)

EE.Value = E2 + E1

cmd. Parameters.Add(EE)

"CylinderF

Dim FF As
OleDbParameter = New
OleDbParameter ("@d16™;
OleDbType.VarWChar, 15)

FF.Value = F2 ¥ F1

cmd.Parameters.Add(FF)

IF
cmd. ExecuteNonQuery() Then
cn.Close()
'MsgBox("Your
info updated successfully... ",
MsgBoxStyle.Information, "Record

Updated")

'Else

MsgBox("Your
info!modification failed ",

MsgBoxStyle.Critical, "Modificatio
Failed")
' Return
End If

e

End If
Catch ex As Exception
MsgBox(ex.Message(),
MsgBoxStyle.Critical, "Error")
Exit Sub
End Try
End Sub

Private Sub Timerl Tick(ByVal sender
As System.Object; ByVal e As
System.EventArgs) Handles Timerl.Tick
SerialPortl.Write("@2@RREGGGROB1"
& FcsCal("(@@0RROAOGOOB1") & vbCr)

rtbReceived.Text = ""
End Sub

Private Sub
RichTextBox1_TextChanged(ByVal sender As
System.Object, ByVal e As
System.EventArgs) Handles
RichTextBox1.TextChanged

Dim txt As String =
Mid(rtbReceived.Text, 8, 4)
RichTextBox1l.Text = txt

Dim currentDateTime As PateTime =
Datelime.Now

Dim format As String = "HH:mm:ss"

Dim test12324 As String =
currentDateTime.ToString(format)

chartDataTime.Add(test12324)
If chartDataTime.Count >
maxTimeItem Then
chartDataTime.RemoveAt (@)
End If

'Patternl
If RadioButtonPatternl.Checked
Then
If Mid(rtbReceived.Text, 8,
4) = "1554" Then
f1GChnage = True

chartDataA.Add(10)
chartDataB.Add(8)
chartDataC.Add(6)
chartDataD.Add(4)
chartDataE.Add(2)
chartDataF.Add(9)



A").Points.AddXY(test12324, 10) flGChnage = True
'Chartl.Series("Cylinder chartDataA.Add(1@)
B").Points.AddXY(test12324, 8) removeNode()
'Chartl.Series("Cylinder ‘Chartl.Series("Cylinder
C").Points.AddXY(test12324, 6) A").Points.AddXY(test12324, 18)
‘Chartl.Series("Cylinder
D").Points.AddXY(test12324, 4) Me.OvalShape2.FillColor
‘Chartl.Series("Cylinder Color.Lime
E").Points.AddXY(test12324, 2) Me.OvalShape4.FillColor
'Chartl.Series("Cylinder Color.Red
F").Points.AddXY(test12324, @) st i
End If End If
If Mid(rtbReceived.Text, 8,
If Mid(rtbReceived.Text, 8, A) £./7°1564" Thef
4) = "1558" Then PictureBox2.Image =
flGChnage = True My.Resources.Cylinder out
chartDataA.Add(11) flGChnage = True
chartDataB.Add(8)
chartDataC.Add(6) chartDataA.Add(10)
chartDataD.Add(4) chartDataB.Add(9)
chartDataE.Add(2) chartDataC.Add(6)
chartDataF .Add(@) chartDataD.Add(4)
removeNode() chartDataE.Add(2)
chartDataF.Add(@)
'Charti.Series("Cylinder removeNode ()
A").Points.AddXY(test12324, 11)
“Chartl.Series("“Cylinder "Chanti.Series("Cylinder
B").Points.AddXY(test12324, 8) AY).Points<AddXY(test12324;-10)
‘Chartl.Series("Cylinden “Chartl, Series("Cylinder
C").Points.AddXY (test12324, 6) B").Polnts. AddXY(test12324, 9)
‘Chartl.Series("Cylinder “Chartl.Series("Cylinder
D").Points.AddXY(test12324, 4) C"),/Paints AddXY{test12324, &)
"Chartl.Series("Cylinder "Chartl.Sepies("Cylinder
E").Points.AddXY(test12324, 2) D" ) .Points.AddXY(testl2324, 4)

removeNode()

‘Chartl.Series("Cylinder

"Chartl.Series("Cylinder

PictureBox1.Image =
My .Resources.Cylinder_in

‘Chartl.Series("Cylinder

F").Points.AddXY(test12324, 0) E")«Points.AddXY(test12324, 2)
“Chartl.Series("Cylinder
PictureBox1.Image = F").Points /AddXY(test12324, @)
My .Resources.Cylinder_out
Me.OvalShape6.FillColor
Me.OvalShape2.FillColor = Color.Red
Coler.Red Me.OvalShape8.FillColor
Me.OvalShape4.FillColor = Coior.Lime
Coior.Lime
End If
If (OvalShape8.FillColor =

Color.Lime) And (j = 1) Then

End If
If (OvalShape4.FillColor =

Color.Lime) And (i = 1) Then B=EB+1
A=A+ 1 LabelB.Text = B
LabelA.Text = A J =8
1=0 End If
End If If Mid(rtbReceived.Text, 8,

If Mid(rtbReceived.Text, 8,
4) = "1554" Then

4) ="1554" Then



PictureBox2.Image =
My .Resources.Cylinder_in

flGChnage = True
chartDataB.Add(8)
removeNode()
"Chartl.Series("Cylinder
B").Points.AddXY(test12324, 8)

Me.OvalShape6.FillColor

Color.Lime
Me.OvalShape8.FillColor
Color.Red
e -
End If

If Mid(rtbReceived.Text, 8,
4) = "1594" Then
PictureBox3.Image =
My .Resources.Cylinder_out

flGChnage = Tnue

chartDataA.Add(10)
chartDataB.Add(8)
chartDataC.Add(7)
chartDataD.Add(4)
chartDataE.Add(2)
chartDataF.Add(®)
removeNode()

*Chartl.Series("Cylinder
A").Points.AddXY(test12324, 48)
"Chartl.Series("Cylinder
B").Points.AddXY(test12324, 8)
‘Chartl.Series("Cylinder
C").Points.AddXY(test12324, 7)
"Chartl.Series{"Cylinder
D").Points.AddXY(test12324, 4)
'Chartl.Series("Cylinder
E").Points.AddXY(test12324, 2)
‘Chartl.Serdies("Cylinder
F").Points.AddXY(test12324, @)

Me.OvalShapel@.FillColor
Celor.Red

Me.OvalShapel2.FillColor

Color.Lime

End If
If (OvalShapel2.FillColor =
Color.Lime) And (k = 1) Then

Cis=l g
LabelC.Text = C
k=80

End If

If Mid(rtbReceived.Text, 8,
4) ="1554" Then
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PictureBox3.Image =
My .Resources.Cylinder_in

flGChnage = True
chartDataC.Add(6)
removeNode ()
‘Chartl.Series("Cylinder
C").Points.AddXY(test12324, 6)

Me.OvalShapel®.FillColor

= Color.Lime
Me.OvalShapel2.FillColor
= Color.Red
L |
End If

If Mid(rtbReceived.Text, 8,
4) £."1654" Then
PictureBox4.Image =
My .Resources.Cylinder out

flGChnage = True

chartDataA.Add(10)
chartDataB.Add(8)

chartDataC.Add(6)

chartDataD.Add(5)

chartDataE.Add(2)

chartDataF.Add(0)

removeNode ()

“Chartl.Series("Cylinder
A" ) PointscAddXY(test123245.18)

“Chartl, Series(''Cylinder
B").Points.AddXY(test12324, 8)

“Chartl.Series("Cylinder
C").Points AddX¥(test12324, 6)

'Chartl:Series("Cylinder
D").Points . AddXY(test12324, 5)

‘Chartl.Series("Cylinder
E*).Points.AddXY(test12324, 2)

"ChartliSeries("Cylinder
F').Points (AddXY (test12324, @)

Me.OvalShapel4.FillColor
=_Color, Red
Me.OvalShapel6.FillColor
Color.Lime

End If
If (OvalShapel6.FillColor =
Color.Lime) And (1 = 1) Then

D=D+1
LabelD.Text = D
ey

End If

If Mid(rtbReceived.Text, 8,
4) = "1554" Then



PictureBox4.Image =
My .Resources.Cylinder_in

flGChnage = True
chartDataD.Add(4)
removeNode()

'Chartl.Series("Cylinder

D").Points.AddXY(test12324, 4)

Me.OvalShapel4.FillColor

= Color.Lime
Me.OvalShapel6.FillColor
= Color.Red
|15 T
End If

If Mid(rtbReceived.Text, 8,

4) = "1954" Then
PictureBox5.Image =
My .Resources.Cylinder_out

flGChnage = True

chartDataA.Add(18)
chartDataB.Add(8)
chartDataC.Add(6)
chartDataD.Add(4)
chartDatak.Add(3)
chartDataF.Add(e)
removeNode ()

"Chartl.Series("Cylinder

A").Points.AddXY(test12324, 18)

'Chartl.Series("Cylinden

B").Points.AddXY(test12324, 8)

‘Chartl.Series("Cylinder

C").Points.AddXY(test12324, &)

'Chartl.Series("Cylinder

D").Points.AddXY(test12324, 4)

‘Chartl.Series("Cylinder

E").Points.AddXY(test12324, 3)

'Chartl.Series("Cylinder

F").Points.AddXY(test12324, 0)

Me.OvalShapel8.FillColor

Color.Red

Me.OvalShape20.FillColor

Color.Lime

End If

If (OvalShape2@.FillColor

Color.Lime) And (m = 1) Then

G=G+ 1
LabelG.Text = G
m=0

End If

If Mid(rtbReceived.Text, 8,

4) =1"1554" Then

il

PictureBox5.Image =
My .Resources.Cylinder_in

flGChnage = True
chartDataE.Add(2)
removeNode ()

‘Chartl,.Series("Cylinder

E").Points.AddXY(test12324, 2)

Me.OvalShapel8.FillColor

= Color.Lime
Me.OvalShape2@.FillColor
= Color.Red
m=1
End If

If Mid(rtbReceived.Text, 8,

4) £ .72554" Then
PictureBox6.Image =
My .Resources.Cylinder_out

flGChnage = True

chartDataA.Add(10)
chartDataB.Add(8)
chartDataC.Add(6)
chartDatabD.Add(4)
chartDataE.Add(2)
chartDataF.Add(1)
removeNode ()

“Charti.Series("Cylinder

A").Points:AddXY(test12324,-10)

“Chartl.Series("Cylinder

B").Points.AddXY(test12324, 8)

“Chartl.Series("Cylinder

C").Points AddX¥{test12324, 6)

'Chartl.Series("Cylinder

D) .Paints . AddXy(test12324, 4)

'Chartl.Series("Cylinder

EM)«Points.AddXY(test12324, 2)

“Chartl.Series("Cylinder

F").Points /AddX¥ (tesE12324, 1)

Me.OvalShape22.FillColor

(1]

Color.Red

Me.OvalShape24.FillColor

Color.Lime

'}

End If

If (OvalShape24.FillColor

Color.Lime) And (n = 1) Then

F=F+1
LabelF.Text = F
n=20

End: It

If Mid(rtbReceived.Text, 8,

4) = "1554" Then



PictureBox6.Image
My .Resources.Cylinder_in
flGChnage = True
chartDataF.Add(@)
removeNode ()

‘Chartl.Series("Cylinder

F").Points.AddXY(test12324, 8)

Me.OvalShape22.FillColor

= Color.Lime
Me.OvalShape24.FillColor
= Color.Red
[ A i
End If
End If
'Pattern2

If RadioButtonPattern2.Checked

Then

If Mid(rtbReceived.Text, 8,

4) = "1554" Then
PictureBox1.Image
My .Resources.Cylinder_in
PictureBox2.Image
My.Resources.Cylinder_in
PictureBox3.Image
My .Resources.Cylinder_in
PictureBox4.Image
My .Resources.Cylinder_in
PictureBox5.Image
My .Resources.Cylinder_in
PictureBox6.Image
My .Resources.Cylinder_in

flGChnage = True
chartDataA.Add(19)
chartDataB.Add(8)
chartDataC.Add(6)
chartDataD.Add(4)
chartDatak.Add(2)
chartDataF.Add(Q)
removeNode( )

‘Chartl.Series("Cylinder

A").Points.AddXY( A, 1@)

‘Chartl.Series("Cylinder

B").Points.AddXY(_C, 8)

'Chartl.Series("Cylinder

C").Points.AddXY(_F, 6)

‘Chartl.Series("Cylinder

D").Points.AddXY( G, 4)

‘Chartl.Series("Cylinder

E").Points.AddXY(_I, 2)

"Chartl.Series("Cylinder

F"):Points.AddXY( K, 8)

=

L

Color.Lime
Color.Red
Color,Lime
Color.Red

= Color.Lime
= Color.Red
= COotoraulime
= Color.Red
#/CoYop<Lime
=_Calor.Red
=, Colorilime

= @olor.Red

12

Me.OvalShape2.FillColor =
Me.OvalShape4.FillColor =
Me.OvalShape6.FillColor =
Me.OvalShape8.FillColor =
Me.OvalShapel@.FillColor
Me.OvalShapel2.FillColor
Me.OvalShapel4.FillColor
Me.OvalShapel6.FillColor
Me.OvalShapel8.FillColor
Me.OvalShape2©.FillColor
Me.OvalShape22.FillColor

Me.OvalShape24.FillColor

P T 1 ) R LR
n
UL gy £ FEVT

.F

If Mid(rtbReceived.Text, 8,
4) = "1558" Then

PictureBoxl.Image

My .Resources.Cylinder_out

PictureBox2.Image

My .Resources.Cylinder_in

PictureBox3.Image =

My .Resources,Cylinder_in

PictureBox4.Image =

My .Resources.Cylinder_in

PictureBox5.Image =

My .Resources.Cylinder_in

PictureBox6.Image =

My .Resources.Cylinder_in

flGChnage = True
chartDataA.Add(11)
chartDataB.Add(8)
chartDataC.Add(6)
chartDataD.Add(4)
chartDatak.Add(2)
chartDataF .Add(@)
removeNode( )



‘Charti,Series("Cylinder

A").Points.AddXY(_A, 11)

"Chartl.Series{"Cylinder

B").Points.AddX¥( C, 8)

'Chartl.Series("Cylinder

C").Points.AddXY(_F, 6)

D").Points.AddXY

'Chartl.Series("Cylinder

(G, 4)

‘Chartl.Series("Cylinder

E").Points.AddXY(_I, 2)

'Chartl.Series("Cylinder

F" ). Points.AddXy(_K, @)

Coior.Red

Color.Lime

Color.Lime

Color.Red

= Colopr.Lime

= Color.Red

= Color.Lime

= Color.Red

= Color.Lime

= Color.Red

= Color.Lime

= Color.Red
End

If (OvalShape4.FillColor

Color.Lime) And

End

If Mid(rtbReceived.Text, 8,

4) = "1568" Then
My .Resources.Cyl
My .Resources.Cyl
My .Resources.Cyl

My .Resources.Cyl

Me.OvalShape2.FillColor
Me.0OvalShape4.FillColor
Me.OvalShape6.FillColor
Me.OvalShape8.FillColor
Me.OvalShapel@.FillColor
Me.OvalShapel2.FillColor
Me.OvalShapel4.FillColor
Me.OvalShapel6.FillColor
Me.OvalShapel8.FillColor
Me.OvalShape28.FillColor
Me.OvalShape22.FillColor

Me.OvalShape24.FillColor

it

(i = 1) Then

A = A%+
LabelA.Text = A
=B

Lt

PictureBoxl.Image
inder_out
PictureBox2.Image
inder_out
PictureBox3.Image
inder_in
PictureBox4.Image
inder_in
PictureBox5.Image

My .Resources.Cylinder_in

PictureBox6.Image =

My .Resources.Cylinder_in

Color.Red
Color.Lime
Colar.Red
Colon.Lime

= COLOS . Lime
= Color.Red
= Color.Lime
=-Color.Red
= Codon.Lime
= Color.Red
= Color.Lime

= Color.Red

flGChnage = True
chartDataA.Add(11)
chartDataB.Add(9)
chartDataC.Add(6)
chartDataD.Add(4)
chartDataE.Add(2)
chartDataF.Add (@)
removeNode ()
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‘Chartl.Series("Cylinder
A") . Points.AddXY(_A, 11)
‘Charti.Series{"Cylinder
B" ). Points.AddX¥(,.C, 9)
‘Chartl.Series("Cylinder
Ery. Points . AddXY( _Fy '6)
"Chartl.Series("Cylinder
D™} .Points.AddXY( G, 4)
‘Chartl.Series("Cylinder
E').Points.AddXy{ T;-2)
"Chartl.Series("Cylinder
F") . Points. AddXY( K, ©)

Me.OvalShape2.FillColor
Me.OvalShaped.FillColor
Me.OvalShape6.FillColor

Me.OvalShape8.FillColor

Me.OvalShapel@.FillColor

Me.OvalShapel2.FillColor

Me.OvalShapel4.FillColor

Me.OvalShapel6.FillColor

Me.OvalShapel8.FillColor

Me.OvalShape206.FillColor

Me.OvalShape22.FillColor

Me.OvalShape24.FillColor

End If

If (OvalShape8.FillColor =

Color.Lime) And (j =
B =

LabelB, Text

J:
End If

B



If Mid(rtbReceived.Text, 8,

4) = "15A8" Then
PictureBox1.Image
My .Resources.Cylinder_out

PictureBox2.Image

My .Resources.Cylinder_out

PictureBox3.Image =

My .Resources.Cylinder_out

PictureBox4.Image

([

My.Resources.Cylinder_in

PictureBox5.Image =

My .Resources.Cylinder_in

PictureBox6.Image =

My .Resources.Cylinder_in

ANy
BEYS
C").Points
D").Points
E").Points

E)R

Color.Red

Color.Lime

Points.

Points.

Points.

f1GChnage = True
chartDataA.Add(11)
chartDataB.Add(9)
chartDataC.Add(7)
chartDataD.Add(4)
chartDataE.Add(2)
chartDataF.Add(@)
removeNode ()

‘Chartl.Series("Cylinder
Addxy( A, 11)

‘Chartl.Series("Cylinder
AddXy(_C, 9)

“Chartl.Series("Cylinder

AdAXY(F, 7)

‘Chartl.Series("Cylinder

LAddXY (6, 4)

‘Chartl.Series("Cylinder

AddxXy( T, 2)

‘Chartl.Series("Cylinder
AddXY (LK, @)

Me.OvalShape2.FillColor
Me.OvalShape4.FillColor

Me.OvalShape6.FillColor

Color.Red

Me.OvalShape8.FillColor
Color.Lime

Me.OvalShapel®.FillColor
= Color.Red

i

Color.Red

Color.Red

Me.OvalShapel2.FillColor

Color.Lime

Me.OvalShapel4.FillColor

Color.Lime

Me.OvalShapel6.FillColor

Me.OvalShapel8.FillColor

Color.Lime

Me.OvalShape2@.FillColor
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Me.OvalShape22.FillColor

= Color.Lime

Me.OvalShape24.FillColor

Color.Red

Color.Lime)

4) = "16A8"

End If
If (OvalShapel2.FillColor =
And (k = 1) Then

C=C+1
LabelC.Text = C
k=490

Eng . If

If Mid(rtbReceived.Text, 8,
Then
PictureBox1l.Image =

My .Resources.Cylinder_out

My .Resource

PictureBox2.Image =
s.Cylinder out
PictureBox3.Image =

My .Resources.Cylinder_out

PictureBox4.Image =

My .Resources.Cylinder_out

PictureBox5.Image

My.Resources.Cylinder_in

PictureBox6.Image =

My .Resources.Cylinder_in

A")/Points.
B").Points.
€").Points.
D) .Points.
E")wPointss

F").Points.

flGChnage = True
chartDataA.Add(11)
chartDataB.Add(9)
chartDataC.Add(7)
chartDataD.Add(5)
chartDataE.Add(2)
chartDataF.Add(@)
removeNode ()

‘Chartl.Series("Cylinder
Addxy(_A, 11)
‘Chartl.
AddXY(_C,9)
‘Charta.
AddXY( F,<7)
'Chaptl
AddX¥(_G, 5)
"Chartl
AddXy(_I, 2)
'Chart1l.
AddXY(_K, @)

Series("Cylinder
Series("Cylinder
.Series("Cylinder
.Series("Cylinder

Series("Cylinder

Me.OvalShape2.FillColor

Color.Red

Me.OvalShape4.FillColor
Color.Lime

Me.OvalShape6.FillColor
Color.Red

Color.Lime

Me.OvalShape8.FillColon

n



Me.OvalShape1@.FillColor
= Color.Red

Me.OvalShapel2.FillColor
= Color.Lime

Me.OvalShapel4.FillColor

= Color.Red

Me.OvalShapel6.FillColor
= Color.Lime

Me,OvalShapel8.FillColor
= Coler.Lime

Me.OvalShape2@.FillColor
= Color.Red

Me.OvalShape22.FillColor
= Color.Lime
Me.OvalShape24.FillColor
= Color.Red
End If
If (OvalShapel6.FillColor =
Color.Lime) And (1 ='1) Then

D=D+ 1
LabelD.Text = D
14= 0

End If

If Mid(rtbReceived.Text, 8,

4) = "1AA8" Then

PictureBox1l.Image =
My .Resources.Cylinder_out

PictureBox2.Image
My.Resources.Cylinder_out

PictureBox3.Image =
My .Resources.Cylinder_out

PictureBox4.Image =
My .Resources.Cylinder_out

PictureBox5.Image =
My.Resources.Cylinder_out

PictureBox6.Image =
My .Resources.Cylinder_in

flGChnage = True
chartDataA.Add(11)
chartbDataB.Add(9)
chartDataC.Add(7)
chartDataD.Add(5)
chartDatak.Add(3)
chartDataF.Add(@)
removeNode( )

'Chartl.Series("Cylinder
A").Points.AddXY(_A, 11)

"Chartl.Series("Cylinder
B").Points.AddXY(_C, 9)

‘Chartl.Series("Cylinder
C™).Points.AddXY( F, 7)

‘Chartl.Series("Cylinder
D").Points.AddXY{_G, 5)

‘Chartl.Series("Cylinder
EM ) PointstAddXY (1] 3)
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'Chartl.Series("Cylinder
F").Points.AddXY( K, @)

Me.OvalShape2.FillColor
Color,Red

Me.OvalShaped.FillColor

olor.Lime

Me.OvalShape6.FillColor
Color.Red

Me.OvalShape8.FillColor
Color.Lime

Me.OvalShapel@.FillColor
= Color.Red

Me.OvalShapel2.FillColor
= Colorebkime

Me.OvalShapel4.FillColor
=/ goYor<Red

Me.0OvalShapel6.FillColor
= Coler.Lime

Me.OvalShapel8.FillColor

= Color.Red

Me.OvalShape20.FillColor
= Color.Lime

Me.0OvalShape22.FillColor
= ColerdlLime

Me.OvalShape24.FillColor
= Colot.Red

End If

If (OvalShape2@.FillColor =
Caldr.Lime) And (m = 1) Then

6.=6+1
LabelG.Text = G
m= 0

End If

If Mid(rtbReceived.Text, 8,

4) = "2pA8" Then

PictureBoxl.Image
My.Resources.Cylinder_out

PictureBox2.Image =
My .Resources.Cylinder out

PictureBox3.Image
My .Resources.Cylinder_out

PictureBox4.Image =
My .Resources.Cylinder_out

PictureBox5.Image
My .Resources.Cylinder_out

PictureBox6.Image =
My .Resources.Cylinder_out

[}

flGChnage = True
chartDataA.Add(11)
chartDataB.Add(9)
chartDataC.Add(7)
chartDataD.Add(5)
chartDataE.Add(3)
chartDataF.Add(1)
removeNode()



AV

B").

‘Chartl.Series("Cylinder

Points.AddXY(_A, 11)

‘Chartl.Series("Cylinder

Points.AddXY(_C, 9)

'Charti.Series("Cylinder

C").Points.AddXY(_F, 7)

‘Chartl.Series("Cylinder

D").Points.AddXY(_G, 5)

‘Chartl.Series("Cylinder

E").Points.AddXY(_I, 3)

‘Chartl.Series("Cylinder

F").Points.AddXY( K, 1)

Me.
Color.Red

Me.
Color.Lime

Me.
Color.Red

Me
Color.Lime

Me
= Color.Red

Me.
= Color.Lime

Me.
= Color.Red

Me.
= Color.Lime

Me.
= Color.Red

Me
= Color.Lime

Me.
= Color.Red

Me.
= Color.Lime

End If

OvalShape2.FillColor
OvalShape4.FillColor

OvalShape6.FillColor

.OvalShape8.FillColor

.OvalShapel@.FillColor

OvalShapel2.FillColor
OvalShapel4.FillColor
OvalShapel6.FillColor

OvalShapel8.FillColor

.OvalShape2@.FillColor

Ovalshape22,FillColor

OvalShape24.FillColor

If (OvalShape24.FillColor =

Color.Lime) And (n
F

= 1) Then
F+l

LabelF.Text = F

n
End If
End If

'Pattern3

(2]

If RadioButtonPattern3.Checked

Then

If Mid(rtbReceived.Text, 8,

4) = "1568" Then

PictureBoxl.Image

My.Resources.Cylinder_out

PictureBox2.Image

My .Resources.Cylinder_out

L}

c*)

Color<Red

Color.Lime

Color.Red

Colon.Lime

Color.Lime
Celor.Red
Colar.Lkime
Color.Red
Codor.Lime
Color.Red
Color.Lime

Color.Red
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flGChnage = True
chartDataA.Add(11)
chartDataB.Add(9)
chartDataC.Add(6)
chartDataD.Add(4)
chartDatakE.Add(2)
chartDataF.Add(@)
removeNode ()

‘Chartl.Series("Cylinder

A").Points.AddXY(_A, 11)

'Charti.Series("Cylinder

B").Points.AddXy( C, 9)

‘Chartl.Series("Cylinder

.Points. AddXY( F, 6)

*Chartl.Series("Cylinder

D" )Y.Points.AddXY{(.G;. 4)

'Charti.Series("Cylinder

E").Points.AddXY(_I, 2)

‘“Chartil.5eries("Cylinder

F") .Points.AddXy( K, @)

Me.OvalShape2.FillColor =
Me.OvalShape4.FillColor =
Me.OvalShape6.FillColor =
Me.OvalShape8.FillColor =
Me,OvalShapel@.FillColor
Me.OvalShapel2.FillColor
Me.OvalShapel4.FillColor
Me.OvalShapel6.FillColor
Me.OvalShapel8.FillColor
Me.OvalShape2@.FillColor
Me.OvalShape22.FillColor

Me.OvalShape24.FillColor

End If

If (OvalShape4.FillColor =
Color.Lime And OvalShape8.FillColor =
Coler.Lime) And (i And j = 1) Then

Al= N3
B=B+1
LabelA.Text = A
LabelB.Text = B
i.=0

i RECR -

End If
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Me.OvalShape24.FillColor

If Mid(rtbReceived.Text, 8, Color,Red

4) = "1694" Then
PictureBox3.Image

My .Resources.Cylinder_out End If

PictureBox4.Image If (OvalShapel2.FillColor =

i

My .Resources.Cylinder_out Color.Lime And OvalShapel6.FillColor =
Color.Lime) And (k And 1 = 1) Then
PictureBoxl.Image = C=C+1
My .Resources.Cylinder_in D=D+1
PictureBox2.Image = LabelC.Text = C
My .Resources.Cylinder_in LabelD.Text = D
k=0
f1GChnage = True l=20
chartDataA.Add(1@) End If
chartDataB.Add(8) If Mid(rtbReceived.Text, 8,
chartDataC.Add(7) 4) '=-"2954" Then
chartDataD.Add(5) PictureBox5.Image =
chartDataE.Add(2) My .Resources.Cylinder_out
chartDataF.Add(@) PictureBox6.Image =
removeNode () My.Resources.Cylinder out
‘Chartl.Series("Cylinder PictureBox3.Image =
A").Points.AddXY(_ A, 1€) My.Resources.Cylinder_in
‘Chartl.Series("Cylinder PictureBox4.Image =
B").Points.AddXY(.C, 8) My .Resources.Cylinder_in
'Chartl.Series("Cylinder
C").Points.AddXY(.F, 7) flGChnage = True
‘Chartl.Series("Cylinder chartDataA.Add(10)
D").Points.AddXY( G, 5) chartDataB.Add(8)
*Charti.Series("Cylinder chartDataC.Add(6)
E").Points.AddXyY (L I, 2) chartDataD.Add(4)
‘Chartl.Series("Cylinder chartDatak.Add(3)
F").Points.AddXy( K, @) chartDataF.Add(1)
removeNode( )
Me.OvalShape2.FillColor =
Color.Lime 'Chartl.Series("Cylinder
Me.OvalShape4.FillColor = Al ) oPoints.AddXY(_A, ¢10)
Color.Red ‘Chartl.Series("Cylinder
Me.0OvalShape6.FillColor = B"}+Points.AddXY( C, B)
Color.Lime “Chartl.Series("Cylinder
Me.OvalShape8.FillColor = C").Points ;AddXY(.F,6)
Color.Red ‘Chartl.Series("Cylinder
Me.OvalShapel@®.FillColor D"). Points«AddXY(_G, 4)
= Color.Red ‘Chartl.Series("Cylinder
Me.OvalShapel2.FillColor BEEPoInts . AddXY( I, 3)
= Color.Lime ‘Chartl.Series("Cylinder
Me.OvalShapel4.FillColor F"}.Points.AddXY(_K, 1)
= Color.Red
Me.OvalShapel6.FillColor Me.OvalShape2.FillColor =
= Color.Lime Color.Lime
Me.OvalShapel8.FillColor Me.OvalShape4.FillColor =
= Color.Lime Color.Red
Me.OvalShape2@.FillColor Me.OvalShape6.FillColor =
= Color.Red Color.Lime
Me.OvalShape22.FillColor Me.OvalShape8.FillColor =

£iColoriLime Color . Red



Me.OvalShapel®.FillColor
= Color.Lime
Me.OvalShapel2.FillColor

= Color.Red

Me.OvalShapel4.FillColor
= Color.Lime

Me.OvalShapel6.FillColor
= Color.Red

Me.OvalShapel8.FillColor
= Color.Red

Me.OvalShape2@.FillColor
= Color.Lime

Me.OvalShape22.FillColor
= Color.Red

Me.OvalShape24.FillcColor

= Color.Lime

End IF
If (OvalShape2@.FillColor =
Color.Lime And OvalShape24.FillColor =
Color.Lime) And (m And-n"= 1) Then
G=G+1
F = B )
LabelG.Text = G
LabelF.Text = F

m=0
.= 0
End If

If Mid(rtbReceived.Text, 8,

4) = "1554" Then

PictureBox1.Image
My .Resources.Cylinder_in

PictureBox2.Image
My .Resources.Cylinder_in

PictureBox3.Image =
My .Resources.Cylinder_in

PictureBox4.Image =
My .Resources.Cylinder_in

PictureBox5.Image =
My .Resources.Cylinder_in

PictureBox6.Image =
My .Resources.Cylinder_in

flGChnage = True
chartDataA.Add(10)
chartDataB.Add(8)
chartDataC.Add(6)
chartDataD.Add(4)
chartDataE.Add(2)
chartDataF.Add (@)
removeNode ()

"Chartl.Series("Cylinder
A").Points.AddXY(_A, 18)

'Chartl.Series("Cylinder
B*).Points.AddXY( C, 18)
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'Chartl.Series("Cylinder
C").Points.AddXY(_F, 6)
"Charti.Series("Cylinder
D").Points.AddXY(_G, 4)
"Chartl.Series("Cylinder
E").Points.AddXY(_I, 2)
‘Chartl.Series("Cylinder
F*).Points.AddXY(_K, @)

Me.OvalShape2.FillColor

Color.Lime

Me.OvalShaped.FillColor
Color.Red

Me.OvalShape6.FillColor
Color.Lime

Me.OvalShape8.FillColor
Color.Red

Me.OvalShapel@.FillColor
= Color.Lime

Me.OvalShapel2.FillColor
= Color.Red

Me.OvalShapel4.FillColor
= Colar.Lime

Me.OvalShapel6.FillColor
=\ ColersRed

Me.OvalShapel8.FillColor
= Colobt.Lime

Me.OvalShape2@.FillColor
= .Color /Red

Me.OvalShape22.FillColor
= Color.Lime

Me.QvalShape24.FillColor
= Color.Red

3~="1
o= 1
T |
1 =7
m s5%
n'= 1
End If
End If
'Patternd

It RadioButtonPattern4.Checked
Then

If Mid(rtbReceived.Text, 8,
4) = "1558" Then
PictureBox1l.Image =
My .Resources.Cylinder_out

flGChnage = True

chartDataA.Add(11)
chartDataB.Add(8)
chartDataC.Add(6)
chartDataD.Add(4)
chartDataE.Add(2)



chartDataF.Add(@)
removeNode()

‘Chartl.Series("Cylinder
Points.AddXY(_A, 11)

'Chartl.Series("Cylinder
Points.AddXY(_C, 8)

'Chartl.Series("Cylinder
Points.AddXY(_F, 6)

‘Chartl.Series("Cylinder
.Points.AddXY(_G, 4)

‘Chartl.Series("Cylinder
Points.AddXY({_I, 2)

‘Chartl.Series("Cylinder
Points.AddXY(_K, @)

A).
B )
<)
D")
E™)s
ey 1

Me.OvalShape2.FillColor
Color.Red

Me.OvalShape4.FillColor
Color.Lime

Me.OvalShape6.FillColor
Color.Lime

Me.OvalShape8.FillColopr
Color.Red

Me.OvalShapel@.FillColor
= Color.Lime

Me.Ovalshapel2.FillColor

= Color.Red
Me.OvalShapeld.FillColor
= Color.Lime
Me.OvalShapel6.FillColor
= Color.Red
Me.OvalShapel8.FillColor
= Color.Lime
Me.OvalShape2@.FillColor
= Color.Red
Me.OvalShape22.FillColor
= Color.Lime
Me.OvalShape24.FillColor
= Color.Red
End If
If (OvalShaped4.FillColor =
Color.Lime) And (i = 1) Then
A=A4+1
LabelA.Text = A
i=0
End If
If Mid(rtbReceived.Text, 8,
4) = "1568" Then

PictureBox1.Image
My.Resources.Cylinder_out

PictureBox2.Image
My.Resources.Cylinder_out

flGChnage = True
chartDataA.Add(11)
chartDataB.Add(9)
chartDataC.Add(6)

n
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chartDataD.Add(4)
chartData€E.Add(2)
chartDataF.Add(®)
removeNode ()

'Chartl.Series("Cylinder
.Points.AddXY( A, 11)

‘Chartl.Series("Cylinder
Points.AddXY({ _C, 9)

‘Chartl.Series("Cylinder
Points.AddXY(_F, 6)

‘Chartl.Series("Cylinder
Points.AddXY( G, 4)

‘Chartl.Series("Cylinder
.Points. AddXy( I, 2)

“Chartl.Series("Cylinder
Points.AddXY(_K; @)

A")
B").
2
oy,
E)
FrY.

Me.OvalShape2.FillColor
Calor.Red

Me.OvalShape4.FillColor
Color.Lime

Me.OvalShape6.FillColor
CodorsRed

Me.OvalShape8.FillColor
Color.Lime

Me.OvalShapel@.FillColor

Color.Lime
Me.OvalShapel2.FillColor
= Color.Red
Me.OvalShapeld.FillColor
= Color.Lime
Me.OvalShapel6.FillColor
= ColorJRed
Me.OvalShapel8.FillColor
= Coldr.Lime
Me.OvalShape2@.FillColor

= (oldor.Red

Me.OvalShape22.FillColor
=Color ,kime

Me.OvalShape24.FillColor
= Color.Red

End If
If (OvalShape8.FillColor =
Godor.Lime) And (j = 1) Then

B=B+1
LabelB.Text = B
J /=8

End If

If Mid(rtbReceived.Text, 8,

4) = "15A8" Then

PictureBoxl.Image =
My .Resources.Cylinder_out

PictureBox2.Image
My .Resources,Cylinder_out

PictureBox3.Image
My .Resources.Cylinder_out

n



flGChnage = True
chartDataA.Add(11)
chartDataB.Add(9)
chartDataC.Add(7)
chartDataD.Add(4)
chartDatak.Add(2)
chartDataF.Add(®)
removeNode ()

‘Chartl.Series("Cylinder
A").Points.AddXY(_A, 11)
‘Chartl.Series("Cylinder
B").Points.AddXY(_C, 9)
"Chartl.Series("Cylinder
C").Points.AddXY(_F, 7)
'Chartl,Series("Cylinder
D").Points.AddXY(_G, 4)
'Chartl.Series{("Cylinder
E").Points.AddXY(_I, 2)
‘Chartl.Series("Cylinder
F").Points.AddXy( K, @)

Me.OvalShape2.FillColor

Color.Red

Me.OvalShape4.FillColor
Color.Lime

Me.OvalShape6.FillColor
Color.Red

Me.OvalShape8.FillColor
Color.Lime

Me.OvalShapel@d.FillColor
= Color.Red

Me.OvalShapel2.FillColor
= Color.Lime

Me.OvalShapel4.FillColor
= Color.Lime

Me.OvalShapel6.FillColor
= Color.Red

Me.OvalShape18.FillColor
= Color.Lime

Me.OvalShape2@.FillColor
= Color.Red

Me.OvalShape22.FillColor
= Color.Lime

Me.OvalShape24.FillColor
= Color.Red

End If
If (OvalShapel2.FillColor =

Color.Lime) And (k = 1) Then

C=C+1
LabelC.Text = C
k=8

End If

If Mid(rtbReceived.Text, 8,
4) = "1654" Then
PictureBox4.Image =
My .Resources.Cylinder_out
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PictureBox1.Image
My .Resources.Cylinder_in

PictureBox2.Image
My .Resources.Cylinder_in

PictureBox3.Image
My .Resources.Cylinder_in

[}

flGChnage = True
chartDataA.Add(18)
chartDataB.Add(8)
chartDataC.Add(6)
chartDataD.Add(5)
chartDatak.Add(2)
chartDataF.Add (@)
removeNode()

'Chartd.Series("Cylinder
A®)-Peints.AddXY(_A, 10)

~ChartliSeries("Cylinder
B" ). Points.AddXY( C, 8)

'Chartl.Series("Cylinder
C")ePoints.AddXY(.F, 6)

‘Chart1.Series{"Cylinder
D" )sPoints.AddXY( G, 5)

“Chartl.Sepies("Cylinder
E").Points. AddXv( I, 2)

"Chartl.Series("Cylinder
F') . Points.AddXy( K, @)

Me.OvalShape2.FillColor
Color.Lime

Me.OvalShaped.FillColor
Caler..Red

Me.OvalShape6.FillColor
Color.Lime

Me.OvalShape8.FillColor

Color .Rad

Me.OvalShapel®.FillColor
= Color.lime

Me.OvalShapel2.FillColor
=_Color.Red

Me.OvalShapel4.FillColor
="Color.Red

Me.OvalShapel6.FillColor
=Color.Lime

Me.OvalShapel8.FillColor
= Color.Lime

Me.OvalShape2@.FillColor
= Color.Red

Me.OvalShape22.FillColor
= Color.Lime

Me.OvalShape24.FillColor
= Color.Red

End If
If (OvalShapel6.FillColor =
Color.Lime), And (1 = 1) Then



D=D+1
LabelD.Text = D
1=20

End If
If Mid(rtbReceived.Text, 8,
4) = "1A54" Then

PictureBox4.Image

My .Resources.Cylinder_out

PictureBox5.Image

My .Resources.Cylinder_out

A").
"
Gl
D")
E™ys

EXY

flGChnage = True
chartDataA.Add(16)
chartDataB.Add(8)
chartDataC.Add(6)
chartDataD.Add(5)
chartDatak.Add(3)
chartDataF.Add(8)
removeNode ()

‘Chartl.Series("Cylinder

Points.AddXy(_ A, 10)

‘Chartl.Series{"Cylinder

) .Points.AddXY(_C, 8)

Color.Lime

Color.Red

Color,Lime

Color.Red

Color.Lime

Color.Red

Color.Red

Color.Lime

Color.Red

Color.Lime

Color.Lime

Celor.Red

'Chartl. Series("cylinder

Points.AddXY(oF, 6)

'Chartl.Series{"Cylinder

.Points.AddXY (.G, 5)

‘Charti.Series("Cylinder

Points.AddXY( I, 3)

"Charti.Series("Cylinder

Points.AddXY( K, @)

Me.OvalShape2.FillColor
Me.OvalShaped4.FillColor
Me.OvalShape6.FillColor
Me.OvalShape8.FillColor
Me.OvalShapel@.FillColor
Me.OvalShapel2.FillColor
Me.OvalShapel4.FillColor
Me.OvalShapel6.FillColor
Me.OvalShapel8.FillColor
Me.OvalShape2@.FillColor
Me.OvalShape22.FillColor

Me.OvalShape24.FillColor

i

End
If (
Color.Lime) And

End

2l

1E3
OvalShape2@.FillColor =
(m = 1) Then

G=06+1

LabelG.Text = G

m=0

If

If Mid(rtbReceived.Text, 8,

4) = "2A54" Then
My .Resources.Cyl
My .Resources.Cyl

My .Resources.Cyl

A") . Points.AddxXyY

B") .Points.Addxy
€
D")
£l

F").Points. AddXY

Color.Lime

Color.Red
Color.Lime
Color . Red

Color.Lime

Color.Red

]

Color.Red

]

Color.Lime

Color.Red

Color.Lime

PictureBox4.Image
inder_out
PictureBox5.Image
inder_out
PictureBox6.Image
inder_out

f1GChnage = True
chartDataA.Add(19)
chartDataB.Add(8)
chartDataC.Add(6)
chartDataD.Add(5)
chartDataE.Add(3)
chartDataF.Add(1)
removeNede ()

“Chartl.Series("Cylinder
(LA, 10)
‘Chartl.Series("Cylinder
(G, 8)
“Charti.Series("Cylinder

sPoints. AddXY( .F, 6)

"Chartl.Series("Cylinder

JPoints.AddXY( G, 5)

“Chartl.Series("Cylinder

Points. AddXY( I, 3)

‘Chartl.Series("Cylinder
(.Ks 1)

Me.OvalShape2.FillColor
Me.OvalShaped.FillColor
Me.OvalShape6.FillColor
Me.OvalShape8.FillColor
Me.OvalShapel®.FillColor
Me.OvalShapel2.FillColor
Me.OvalShapel4.FillColor
Me.OvalShapel6.FillColor
Me.OvalShapel8.FillColor

Me.OvalShape2@.FillColor



Me.OvalShape22.FillColor
= Color.Red

Me.OvalShape24.FillColor
= Color.Lime

End If
If (OvalShape24.FillColor =
Color.Lime) And (n = 1) Then
Ewif g1
LabelF.Text = F
n=ae
End If
If Mid(rtbReceived.Text, 8,
"1554" Then
PictureBox4.Image
My .Resources.Cylinder_in
PictureBox5.Image
My .Resources.Cylinder_in
PictureBox6.Image
My .Resources.Cylinder_in

4) =

il

flGChnage = True
chartDataA.Add(10)
chartDataB.Add(8)
chartDataC.Add(6)
chartDataD.Add(4)
chartDataE.Add(2)
chartDataF.Add(®)
removeNode ()

‘Charti.Series("Cylinder
A") .Points.AddXY( A, 10)
‘Chartl,.Series("Cylinder
.Points.AddXy(.C, 8)
'Chartl.Series("Cylinder
.Points.AddXY(_F; &)
‘Chartl.Series{"Cylinder
Points.AddXY(_ G, 4)
"Chartl.Series("cylinder
Points.AddXY(_I, 2)
"Chartl.Series(“Cylinder
.Points.AddXY(_K, @)

B")
c)
D™},
£
F)

Me.OvalShape2.FillColor
Color.Lime

Me.OvalShape4.FillColor
Coior.Red

Me.OvalShape6.FillColor
Color.Lime

Me.OvalShape8.FillColor
Coler.Red

Me.OvalShapel@.FillColor

Color.Lime
Me.OvalShapel2.FillColor
Color.Red

Me.OvalShapel4.FillColor

color.Lime
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Me.OvalShapel6.FillColor
Color.Red

]

Me.OvalShapel8.FillColor
Color.Lime

Me.OvalShape2@.FillColor
Color.Red

Me.OvalShape22.FillColor

Color.Lime
Me.OvalShape24.FillColor

= Color.Red
sl S
31
k =1
=
M= 1
P, =%
End If
End If
‘Patterns

If RadioButtonPatternS.Checked
Then

If Mid(rtbReceived.Text, 8,
4) = "1558" Then
PictureBoxl.Image =
My .Resources.Cylinder out

f1GChnage = True
chartDataA.Add(11)
chartDataB.Add(8)
chartDataC.Add(6)
chartDataD.Add(4)
chartDataE.Add(2)
chartDataF.Add(@)
removeNode ()

'Chartl.Series("Cylinder
“Paints.AddXY( A, 11)

"Charti.Series("Cylinder
Points . AddX¥(.C, 8)

‘€hartl.Series("Cylinder
Points AddXY(_F, 6)

‘Chartl.Series("Cylinder
D*™Y.Points.AddXY(_G, 4)

‘Chartl.Series("Cylinder
Points.AddXy(_ I, 2)

"Chartl.Series("Cylinder
Points.AddXY(_K, @)

A")
Ba)s

C)

£ ).
F )

Me.OvalShape2.FillColor
Color.Red

Me.OvalShape4.FillColor
Color.Lime

Me.OvalShape6.FillColor
Color.Lime

"

]



Me.OvalShape8.FillColor

Color.Red

Me.OvalShapel@.FillColor
= Color.Lime

Me.OvalShapel2.FillColor
= Color.Red

Me.OvalShapel4d.FillColor
= Color.Lime

Me.OvalShapel6.FillColor
= Color.Red

Me.OvalShapel8.FillColor
= Color.Lime

Me.OvalShape26.FillColor
= Color.Red

Me.OvalShape22.FillColor
= Color.Lime

Me.OvalShape24.FillColor
= Color.Red

End If

If (OvalShaped4.FillColor =

Color.Lime) And (i = 1)
A=A+

Then
i 4

LabelA.Text = A

1 =0
End If

If Mid(rtbReceived.Text, 8,

4) = "1568" Then

PictureBoxl.Image =
My .Resources.Cylinder_out

PictureBox2.Image =
My .Resources.Cylinder_out

A").
B")
S 2
224
E")

g

Colo

Colo

flGChnage = True
chartDataA.Add(11)
chartDataB.Add(9)
chartDataC.Add(6)
chartDataD.Add(4)
chartDataE.Add(2)
chartDataF.Add(8)
removeNode( )

‘Chartl.Series("Cylinder
Points.AddXY(_A, 11)
'Chartl.Series("Cylinder

.Points.AddXY(_C, 9)

‘Chartl.Series("Cylinder
Points.AddXY(_F, 6)

'Chartl.Series("Cylinder
Points.AddXY(_G, 4)

'Chartl.Series("Cylinder

.Points.AddXY(_I, 2)

‘Chartl.Series("Cylinder
Points.AddXY( kK, @)

Me.OvalShape2.FillColor
. Red

Me.OvalShape4.FillColor
r.Lime
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Me.OvalShape6.FillColor =

Color.Red

Me.OvalShape8.FillColor =

Color.Lime

Me.OvalShapel®@.FillColor

= Color.Lime

Me.OvalShapel2.FillColor
= Color.Red

Me.OvalShapel4.FillColor
= Color.Lime

Me.OvalShapel6.FillColor
= Color.Red

Me.OvalShapel8.FillColor
= CoTorulime

Me.OvalShape2@.FillColor
= Color.Red

Me.OvalShape22.FillColor
#/00¥6r<Lime

Me.OvalShape24.FillColor
=-Color.Red

End If
If (OvalShape8.FillColor =

Color.Lime) And (j. = 1) Then

a) =

B =%H%a]
LabelB.Text = B
j=8

End If

1f Mid(rtbReceived.Text, 8,
"15A8" Then
PictureBox1.Image

My.Resources.Cylinder_out

PictureBox2,.Image

My .Resources,Cylinder_out
PictureBox3.Image
My .Resources.Cylinder_out
flGChnage = True
chartDataA.Add(11)
chartDataB.Add(9)
chartDataC.Add(7)
chartDataD.Add(4)
chartDataE.Add(2)
chartDataF.Add(®)
removeNode ()

‘Chartl.Series("Cylinder

A").Points.AddXY(_A, 11)

'Chartl.Series("Cylinder

B").Points.AddXy(_C, 9)

‘Chartl.Series("Cylinder

C").Points.AddXY(_F, 7)

‘Chartl.Series("Cylinder

D").Points.AddXY{ G, 4)

‘Chartl.Series("Cylinder

E").Points.AddXy(_ I, 2)

"Chartl.Series("Cylinder

F").Points.AddXY( K, 8)



Me.OvalShape2.FillColor

Color.Red

Me.OvalShaped.FillColor
Color.Lime

Me.OvalShape6.FillColor
Color.Red

Me.OvalShape8.FillColor
Color.Lime

Me.OvalShapel@.FillColor
= Color.Red

Me.OvalShapel2.FillColor
= Color.Lime

Me.OvalShapel4.FillColor
= Color.Lime

Me.OvalShape16.FillColor
= Color.Red

Me.OvalShapel8.FillColor
= Color.Lime

Me.OvalShape2@.FillColor
= Color.Red

Me.OvalShape22.FillColor
= Color.Lime

Me.OvalShape24.FillColor
= Color.Red

End If
If (OvalShapel2.FillColor =

Color.Lime) And (k =-1) Then

C» Ci+'1
LabelC.Text = C
kK== @

End If

If Mid(rtbReceived.Text, 8,

4) = "16A8" Then

PictureBoxl.Image

My .Resources.Cylinder_out

PictureBox2.Image

My .Resources.Cylinder_out
PictureBox3.Image
My .Resources.Cylinder_out
PictureBox4.Image
My .Resources.Cylinder_out

flGChnage = True
chartDataA.Add(11)
chartDataB.Add(9)
chartDataC.Add(7)
chartDataD.Add(5)
chartDataE.Add(2)
chartDataF.Add(®@)
removeNode ()

'Chartl.Series("Cylinder

A").Points.AddXY(_A, 11)

'Chartl.Series("Cylinder

B").Points.AddXY(_C, 9)

"Chartl.Series("Cylinder

C").Points.AddXY(_F, 7)
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'Chartl.Series("Cylinder

D").Points.AddXY(_G, 5)

'Chartl.Series{"Cylinder

E").Points.AddXY(_I, 2)

'Chartl.Series("Cylinder

F").Points.AddXY(_K, @)

Me.OvalShape2.FillColor

Color.Red

Me.OvalShape4.FillColor
Color.Lime

Me.OvalShape6.FillColor
Color.Red

Me.OvalShape8.FillColor

Coloritime

Me.OvalShapel@.FillColor

£ /Color..Red

Me.OvalShapel2.FillColor
= ColoriLime

Me.OvalShapel4.FillColor
=-Celor«Red

Me.OvalShapel6.FillColor

= Lolor.Lime

Me.QOvalShapel8.FillColor

=\, ColorsLime

Me.0OvalShape2@.FillColor

= (C¢lor.Red

Me.OvalShape22.FillColor

= Calor.Lime

Me.OvalShape24.FillColor

={alor . Red
End If

If (OvalShapel6.FillColor

Coleor.Lime) And (1 = 1) Then

D#E"D + 1
LabelD.Text = D
=5

End If

If Mid(rtbReceived.Text, 8,

4) = "1AA8" Then
PictureBox1.Image
My .Resources.Cylinder out
PictureBox2.Image
My .Resources.Cylinder_out
PictureBox3.Image
My.Resources.Cylinder_out
PictureBox4.Image
My .Resources.Cylinder_out
PictureBox5.Image
My .Resources.Cylinder_out

flGChnage = True
chartDataA.Add(11)
chartDataB.Add(9)
chartDataC.Add(7)
chartDataD.Add(5)
chartDataE.Add(3)
chartDataF.Add(@)



removeNode ()

'Chartl.Series("Cylinder
A").Points.AddXY(_A, 11)
'Chartl.Series("Cylinder
B").Points.AddXY(_C, 9)
'Chartl.Series("Cylinder
C").Points.AddXY(_F, 7)
‘Chartl.Series("Cylinder
D").Points.AddXY(_G, 5)
'Chartl.Series("Cylinder
E").Points.AddXY(_I, 3)
‘Chartl.Series("Cylinder
F").Points.AddXY(_K, @)

Me.OvalShape2.FillColor

Color.Red

Me.OvalShape4.FillColar
Color.Lime

Me.OvalShape6.FillColor
Color.Red

Me.OvalShape8.FillColor
Color.Lime

Me.OvalShapeld.FillColor
= Color.Red

Me.OvalShapel2.FillColor
= Color.Lime

Me.OvalShapel4.FillColor
= Color.Red

Me.OvalShapel6.FillColor
= Color.Lime

Me.OvalShapel8.FillColor
= Color.Red

Me.OvalShape2@.FillColor
= Color.Lime

Me.OvalShape22.FillColor
= Color.Lime

Me.OvalShape24,FillColor
= Color.Red

End If
If (OvalShape20@.FillColor =

Color.Lime) And (m = 1) Then

G=0G+ 1
LabelG.Text = G
m=90

End If

If Mid(rtbReceived.Text, 8,

4) = "2AA8" Then

PictureBoxl.Image =
My .Resources.Cylinder_out

PictureBox2.Image =
My .Resources.Cylinder_out

PictureBox3.Image =
My .Resources.Cylinder_out

PictureBox4.Image =
My .Resources.Cylinder_out

PictureBox5.Image =
My .Resources.Cylinder_out
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PictureBox6.Image =

My .Resources.Cylinder_out

flGChnage =

chartDataA.
chartDataB.
chartDatacC.
chartDataD.
chartDataE.
chartDataF.

True
Add(11)
Add(9)
Add(7)
Add(5)
Add(3)
Add(1)

removeNode()

"Chartl.Series("Cylinder

A"y Points.AddXY(_A, 11)

‘Chartl.Series("Cylinder

B"}.Points.AddXY(.C, 9)

“Chartl.Series("Cylinder

C/).Points AddXY(_Fy )

'Chartl.Series("Cylinder

D™y JPoints.AddXY(. G, 5)

‘Chartl.Series("Cylinder

EY ). Points.AddXY( T;+3)

"Chartl.Series("Cylinder

F").Points.AddXv( K, 1)

Me.OvalShape2.FillColor

Colar.Red

Me.QvalShape4.FillColor

Colon/Lime

Me.OvalShape6.FillColor

Caler.Red

Me.OvalShape8.FillColor

Color.Lime

Me.OvalShapel@.FillColor

= iColor.Red

Me.OvalShapel2.FillColor

= Godor. Lime

Me.OvalShapel4.FillColor

==Color.Red

Me.OvalShapel6.FillColor

="Color.Lime

Me.OvalShapel8.FillColor

=-Colonr,Red

Me.OvalShape2@.FillColor

=-Color, Lime

Me.OvalShape22.FillColor

= Color.Red

Me.OvalShape24.FillColor

Color.Lime
End If

If (OvalShape24.FillColor =
Color.Lime) And (n = 1) Then

F=F+1
LabelF.Text = F
n==9

End If

If Mid(rtbReceived.Text, 8,

4) = "1A68" Then



[}

PictureBox1.Image
My .Resources.Cylinder_out

PictureBox2.Image
My .Resources.Cylinder_out

PictureBox3.Image
My .Resources.Cylinder_in

PictureBox4.Image =
My .Resources.Cylinder_out

PictureBox5.Image =
My .Resources.Cylinder_out

PictureBox6.Image =
My .Resources.Cylinder_in

I

flGChnage = True
chartDataA.Add(11)
chartDataB.Add(9)
chartDataC.Add(6)
chartDataD.Add(5)
chartDatak.Add(3)
chartDataF.Add(@)
removeNode ()

‘Chartl.Series("Cylinder
A").Points.AddXY(_A, 11)

'Chartl, Series("Cylinder
B").Points.AddXY(<C, 9)

'Chartl.Series("Cylinder
C").Points.AddXY(-F, 6)

‘Chartl.Series("Cylinder
D").Points.AddXY( G, 5)

"Chartl.Series("Cylinder
E").Points.AddXY( I, 3)

'Chartl.Series("Cylinder
F").Points.AddXy( K, @)

Me.0OvalShape2.FillColor

Color.Red

Me.OvalShape4.FillColor
Color.Lime

Me.OvalShape6.FillColor
Coler.Red

Me.OvalShape8.FillColor
Color.Lime
Me.OvalShapel®.FillColor

= {olor.Lime

Me.OvalShapel2.FillColor
= Color.Red

Me.OvalShapel4d.FillColor
= Color.Red

Me.OvalShapel6.FillColor
= Color.Lime

Me.OvalShapel8.FillColor
= Color.Red

Me.OvalShape2@.FillColor
= Color.Lime

Me.OvalShape22.FillColor
=/ Color. Lime

a) =

My
My
My
My
My

My

2
2
2
5
=

=

Ca
Co
€O
Co
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Me.OvalShape24.FillColor

Color.Red
End If

If Mid(rtbReceived.Text, 8,

"1658" Then
PictureBoxl.Image
.Resources.Cylinder_out
PictureBox2.Image
.Resources.Cylinder_in
PictureBox3.Image
.Resources.Cylinder_in
PictureBox4.Image
.Resources.Cylinder_out
PictureBox5.Image
.Resources.Cylinder_in
PictureBox6.Image
.Resources.Cylinder_in

flGChnage = True
chartDataA.Add(11)
chartDataB.Add(8)
chartDataC.Add(6)
chartDataD.Add(5)
chartDataE.Add(2)
chartDataF.Add (@)
removeNode()

‘Chartl.Series("Cylinder

) .Points. AddxXy( A, 11)

*Charti.Series("Cylinder

YiPoints.Addxy(.C, 8)

"Chartl.Series("Cylinder

). Points, AddXY(_F, .6)

“Chartl.Series("Cylinder

Y.Points AdUXY( G, 5)

"Chartl.Series("Cylinder

Y. Points. AddXY(_I, 23

'Chartl.Series("Cylinder

) PoInts  AddXY(_K; @)

Me.OvalShape2.FillColor

n

lor.Red

Me.OvalShape4.FillColor
Lor.Lime

Me.OvalShape6.FillColor
Tor.Lime

Me.OvalShape8.FillColor
lor.Red

Me.OvalShapel®@.FillColor
Color,Lime

Me.OvalShapel2.FillColor
Color.Red

Me.OvalShapel4.FillColor
Color.Red

Me.OvalShapel6.FillColor

Color.Lime

Me.OvalShapel8.FillColor

Color.Lime



Me.OvalShape28.FillColor

= Color.Red
Me.OvalShape22.FillColor
= Color.Lime
Me.OvalShape24.FillColor
= Color.Red
End If

If Mid(rtbReceived.Text, 8,

4) = "1554" Then

PictureBox1l.Image
My .Resources.Cylinder_in

PictureBox2.Image
My .Resources.Cylinder_in

PictureBox3.Image =
My .Resources.Cylinder_in

PictureBox4.Image =
My .Resources.Cylinder_in

PictureBox5.Image =
My .Resources.Cylinder_in

PictureBox6.Image =
My .Resources.Cylinder_in

flGChnage = True
chartDataA.Add(10)
chartDataB.Add(8)
chartDataC.Add(6)
chartDataD.Add(4)
chartDatak.Add(2)
chartDataF .Add(8)
removeNode()

Chartl.Series("Cylinder
A").Points.AddXY(_A, 18)
Chartl.Series("Cylinder
B").Points.AddXY(_C, 8)
Chartl.Series("Cylinder
C").Points.AddXY(_F, 6)
Chartl.Series("Cylinder
D").Points.AddXY(_G, 4)
Chartl.Series("Cylinder
E").Points.AddXY(_I, 2)
Chartl.Series("Cylinder
F").Points.AddXY( K, @)

Me.OvalShape2.FillColor

Coior.Lime

Me.OvalShaped.FillColor
Color.Red

Me.OvalShape6.FillColor
Celor.Lime

Me.OvalShape8.FillColor
Color.Red

Me.OvalShapel@.FillColor
= Colpor,Lime

Me.OvalShapel2.FillColor
= Color.Red

27

Me.OvalShapel4.FillColor
= Color.Lime
Me.OvalShapel6.FillColor

= Color.Red
Me.OvalShapel8.FillColor
= Color.Lime
Me.OvalShape2@.FillColor
= Color.Red
Me.OvalShape22.FillColor
= Color.Lime
Me.OvalShape24.FillColor
= Color.Red
£t
el
k= 1
Ty, =%l
m =41
n=1
End. If
End If
plotGraph()
End Sub

Private Sub Timer2_Tick(ByVal sender
As System.Object, ByVal e As
System.EventArgs) Handles Timer2.Tick
TimeStatustabel.Text =
Now.ToLongTimeString.ToString()
End Sub

Private Sub plotGraph()
removeNode ()

Dim currentDateTime As Datelime =
Datelime .Now

pim format As String = "HH:mm:ss"

Dim testi12324 As String =
currentDateTime.ToString(format)

chartDataTime.Add(test12324)
If chartDataTime.Count >
maxTimeltem Then
chartDataTime.RemoveAt(0)
End If

Chartl.Series("Cylinder
A").Points.Clear()
Chartl.Series("Cylinder
B").Points.Clear()
Chartl.Series("Cylinder
€").Points.Clear()
Chartl.Series("Cylinder
D").Points.Clear()
Chartl.Series("Cylinder
E").Points.Clear()



Chartl.Series("Cylinder
F").Points.Clear()

For i As Integer = @ To
chartDataA.Count - 1
Chartl.Series("Cylinder
A").Points.AddXY(chartDataTime(1i),
chartDataA(i))
Next
For i As Integer = @ To
chartDataB.Count - 1
Chartl.Series("Cylinder
B").Points.AddXY(chartDataTime(1i),
chartDataB(i))
Next
For i As Integer =9 To
chartDataC.Count - 1
Chartl.Series("Cylinder
C").Points.AddXY(chartDataTime(i),
chartDataC(i))
Next
For i As Integer = @ To
chartDataD.Count - 1
Chartl.Series("Cylinder
D").Points.AddXY(chartDataTime(i),
chartDataD(i))
Next
For i As-Integer =8 To
chartDataE.Count - 1
Chartl.Series("Cylinder
E").Points.AddXY(chartDataTime(i),
chartDataE(i))
Next
For i As Integer = @ To
chartDataF.Count - 1
Chartl.Series("Cylinder
F").Points.AddXY(chartDataTime(1i),
chartDataF(i))
Next
End Sub

Private Sub removeNode()

If chartDataA.Count > maxTtem

Then
chartDataA.RemoveAt(@)
End If
If chartDataB.Count > maxItem
Then
chartDataB.RemoveAt (@)
End If
If chartDataC.Count > maxItem
Then
chartDataC.RemoveAt (@)
End If
If chartDataD.Count > maxItem
Then

chartDataD.RemoveAt ()
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End If
If chartDataE.Count > maxItem
Then
chartDataE.RemoveAt (@)
End TF
If chartDataF.Count > maxItem
Then
chartDataF.RemoveAt (@)
End If
End Sub
End Class
"' FormPM

Imports System.Data.0leDb
Public-Class- FrmPM
Dim cn As New
System.Data.0lebb.0leDbConnection
Dim cmd As
System.Data.0lebb.0leDbConmmand
Dim myDA As
System.Data.0leDb.CleDbbataAdapter
Dim myDataSet As System.Data.DataSet
Sub DataSetFill()
Try
cn.ConnectionString =
"Provider=Microsoft.ACE.OLEDB.12.0;Data
Source=" &
My.Application.Info.DirectoryPath.ToStrin
g() & "\BackUp\testing.Accdb;Persist
Security Info=False;"
If cn.State -
System.Data.ConnectionState.Closed Then
cn.Open()
End If
cmd = New
System.Data.0leDb.gleDbCommand ("SELECT
(number )as[Number ], (DateofCylinder)as
fhd/idou/i], (CylinderA)as [Cylinder
Al,(CylinderB) as [Cylinder
B}, (CylinderC)as [Cylinder C],
(CylinderD) as [Cylinder D],
(Cylinder€E)as [Cylinder E], (CylinderfF)as
[Cylinder F] FROM Cylinder ", cn)
myDA = New
System.Data.OleDb.0OleDbDataAdapter(cmd)
myDataSet = New
System.Data.DataSet
myDA.Fill(myDataSet,
"Cylinder")
DataGridViewl.DataSource =
myDataSet.Tables("Cylinder").DefaultView
cn.Close()
Catch ex As Exception
MsgBox(ex.Message(),
MsgBoxStyle.Critical, "Error")



End Try
End Sub
Private Sub FrmPM_FormClosing(ByVal
sender As Object, Byval e As
System.Windows.Forms. FormClosingEventargs
) Handles Me.FormClosing
Me.Dispose()
FrmMain. Show()
End Sub
Private Sub FrmPM_Load(ByVal sender
As System.Object, ByVal e As
System.EventaArgs) Handles MyBase.load
Call DataSetFill()
End Sub

Private Sub Delete_Click(ByVal sender
As System.Obiect, ByVal e As
System.EventArgs) Handles Delete.Click
Try
If MessageBox.Show("Do you
really want to delete the record?”,
"Response”, MessageBoxButtons.YesNao,
MessageBoxIcon Question) =
Windows.Forms.DialogResult.Yes Then
Dim cn As New
0leDbConnection("Provider=Microsoft /ACE.O
LEDB.12.8;Data Source=" &
My.Application.Info.DirectoryPath.ToStrin
g() & "\BackUp\testing.Accdb;Pensist
Security Info=False;")
IT tniState’=
ConnectionState.0pen Then

cn.Close()
End If
cn.Open()

Dim temp As Integer' = @

Dim ¢q As String =
"delete from Cylinder where
number=@DELETEL;"

cmd = New
OlebbCommand(cq)
cmd.Connection = cn

cmd.Parameters.Add(New
OleDbParameter("@DELETEL",
System.Data.OleDb.0OleDbType.VarChar, 8,
“number"))

cmd.Parameters("@DELETE1").Value =
DataGridviewl.SelectedCells(®@).Value.ToSt

ring()

temp =
cmd . ExecuteNonQuery ()
If temp > © Then
cn.Close()
Call DataSetFill()
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MessapeBox.Show("Successfully deleted”,
“"Record”, MessageBoxButtons.OK,
MessageBoxIcon.Information)

Else
Call DataSetFill()
MessageBox.Show("No
record found", "Sorry",
MessageBoxButtons.OK,
MessageBoxIcon.Error)
End If

End If
Catch.ex As Exception
MsgBox(ex.Message(),
MggBokStyle.Critheal, “Error")
End -Try
End Sub

End Class

" "FormMaintenance
Imports System.Data.OleDb
Public Class FrmMaintenance

Private Sub
FrmMaintenance _FormClosing(Byval sender
As System.0bject, ByVal e As
System.Windows .Forms.FormClosingEventArgs
) Handles MyBase.FormClosing
Me.Dispose()
Timerl.Stop()
FriMain.Show()
End Sub

Private Sub FrmMaintenance Load(ByVal
sénder As System.Object, ByVal e As
System.EventArgs) Handles MyBase.lLoad

Timerl.Start()

End Sub

Private Sub btnClearA_Click(ByVal
sender As System.Object, ByVal e As
System.EventArgs) Handles btnClearA.Click

Try
Dim ¢n As New
OleDbConnection("Provider=Microsoft.ACE.O
LEDB.12.0;Data Source=" &
My.Application.Info.DirectoryPath.ToStrin
g() & "\BackUp\testing.Accdb;Persist
Security Info=False;")

If cn.State =
ConnectionState.Open Then
cn.Close()



End If

cn.Open()

Pim drl As OleDbDataReader

Dim com As New OleDbCommand

com.CommandText = "select
[number] from Tablel where number =
@Number"

Number
Dim Number As OleDbParameter
= New OleDbParameter("@Number",
OleDbType.VarWChar, 20)
Number.Value = 1
com.Parameters.Add(Number)
com.Connection = cn

drl = com.ExecuteReader
If drl.Read Then
If UCase(dri("numbee")) =
1 Then

Dim sSQL As String =
"Update Tablel Set CylinderA=@d11 where
number = 1"

Dim cmd As
OleDbCommand = New OYelbCommand(sSQL, cn)

" CylinderA

Dim AA As
OleDbParameter = New
OlebDbParameter ("@d11",
OlebbType.VarWChar, 15)

AA.Value = "8"

cmd.Parameters.Add(AA)

If
cmd. ExecuteNonQuery() Then
cn.Close()

MsgBox( "Maintenance CylinderA
Sucessfully"”, MsgBoxStyle.Information,
"Record Updated")

Else
MsgBox("Your info
modification failed ",
MsgBoxStyle.Critical, "Modificatio
Failed")
Return
End If

End If
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Exct T
Catch ex As Exception
MsgBox(ex.Message(),
MsgBoxStyle.Critical, "Error")
Exit Sub
End Try
End Sub

Private Sub btnClearB_Click(ByVal
sender As System.Object, ByVal e As
System.tventArgs) Handles btnClearB.Click

Try

Dim cn As New
Ol eDbConnection("Provider=Microsoft.ACE.O
LEDB.12.8;Data Source=" &
My.Application.Info.DirectoryPath.ToStrin
g() & "\BackUp\testing.Accdb;Persist
Security Info=False;")

If cn.State =
ConpectionState.Open Then

cn.Close()

End If

cn.Open()

Dim dr1.As-GleDbbDat aReader

Dim com As New OleDbCommand

com,CommandText = "select
[number] from Tablel where number =
@Number”

Number
Dim Number As QleDbParameter
= New OleDbParameter( “@Number",
ClebbType.VarWChar, 26)
Number.Value = 1
com.Parameters.Add(Number)
com.Connection = ¢n

drl = com.ExecuteReader
If dri.Read Then
If UCase(dri("number")) =
1 Then

Dim sSQL As String =
"Update Tablel Set CylinderB=@d12 where
number = 1"

Dim cmd As
OleDbCommand = New OleDbCommand(sSQL, cn)

' CylinderB

Dim AA As
OleDbParameter = New
0leDbParameter("@d12",
OleDbType.VarwChar, 15)

AA.Value = "@"



cmd . Parameters. Add(AA)

If
cmd . ExecuteNonQuery() Then
cn.Close()

MsgBox( "Maintenance CylinderB
Sucessfully", MsgBox5Style.Information,
"Record Updated")

Else
MsgBox("Your info
modification failed ",
MsgBoxStyle.Critical, "Modificatio
Failed")
Return
End If

End If

End Lf
Catch ex As Exceéption
MsgBox(ex.Message(),
MsgBoxStyle.Critical, "Efror™)
Exit Sub
End Try
End Sub

Private Sub btnClearC_Click(Byval
sender As System.0Object, ByVal e As
System.Eventirgs) Handles btnClearC.Click

Try &/

Dim cn As New
OleDbConnecticon("Provider=Microsoft ACE.O
LEDB.12.0;Data Source=" &
My.Application.Info.DirectoryPath.ToStrin
g() & "\BackUp\testing.Accdb;Persist
Security Info=False;")

If cn.State =
ConnectionState.Open Then

cn.Close()

End If

cn.Open()

Dim drl As OleDbDataReader

Dim com As New OleDbCommand

com.CommandText = "select
[number] from Tablel where number =
@Number"

" Number

Dim Number As GlebbParameter
= New OleDbParameter("@Number",
OleDbType.VarWChar, 28)

Number.Value = 1

com.Parameters,Add(Number)
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com.Connection = cn

drl = com.ExecuteReader
If drl.Read Then
If UCase(dri("number")) =
1 Then

Dim sSQL As String =
"Update Tablel Set CylinderC=@d13 where
number = 1"

Dim cmd As
OleDbCommand = New OleDbCommand(sSQL, cn)

' CylinderC

Dim AA As
QleDbParaneter = New
GlebbParameter('@d13";
OleDbType,.VarWChar, 15)

AA.Value = "@"

cmd.Parameters.Add(AA)

If
cmd . ExecuteNonQuery () Then
cn.Close()

MsgBox( "Maintenance CylinderC
Sucessfully", MsgBoxStyle.Information,
"Record Updated")

Else
MsgBox("Your info
modification failed ",
MsgBoxStyle . Critical, “Medificatio
Failed")
Return
End If

End If

End If
Catch ex As Exception
MsgBox(ex.Message(),
MsgBoxStyle.Critical, "Error")
Exit Sub
End Try
End Sub

Private Sub btnClearD_Click(ByVval
sender As System.Cbject, ByVal e As
System.EventArgs) Handles btnClearD.Click

Try
Dim cn As New
OleDbConnection("Provider=Microsoft.ACE.O
LEDB.12.8;Data Source=" &



My .Application.Info.DirectoryPath.ToStrin
g() & "\BackUp\testing.Accdb;Persist
Security Info=False;")

If cn.State =
ConnectionState.Open Then

cn.Close()

End If

cn.Open()

Dim drl As OleDbDataReader

Dim com As New OleDbCommand

com.CommandText = "select
[number] from Tablel where number =
@Number™

' Number

Dim Number As OleDhParameten
= New OleDbParameter(“@Number”,
0leDbType.VarWChar, 28)

Number.Value = 1

com.Parameters.Add(Number)

com.Connection = cn

drl = com.ExecuteReader
If drl.Read Then
If UCase(dri("number")) =
1 Then

Dim sSQL As String =
"Update Tablel Set CylinderD=@d14 where
number = 1"

Dim cmd As
OleDbCommand = New-QleDbCommand(sSQL,\¢n)

CylinderD
Dim AA As
OleDbParameter = New
OleDbParameter ("@d14",
0OleDbType.VarWChar, 15)
AA.Value = "@"

cmd.Parameters.Add(AA)

1 ;
cmd . ExecuteNonQuery() Then
cn.Close()

MsgBox("Maintenance CylinderD
Sucessfully", MsgBoxStyle.Information,
"Record Updated")

Else
MsgBox("Your: info
modification failed ",
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MsgBoxStyle.Critical, “"Modificatio
Failed")
Return
End If

End If

End If
Catch ex As Exception
MsgBox(ex.Message(),
MsgBoxStyle.Critical, "Error")
Exit Sub
End Try
End Sub

Private Sub btnClearE_Click(ByVal
sender As System.Object, ByVal e As
System.EventArgs) Handles btnClearE.Click

Try
Dim-en As New
dlebbConnection(”ProvidersMicrosoft.ACE.O
LEDB. 12.0;Data Source=" &
My .Application.Info.DirectoryPath.ToStrin

() & "\BackUp\testing.Accdb;Persist

Security Info=False;")

If cn.State =
ConnectionStateOpen Then

cn.Close()

End If

cn.Open()

Dim drl As OleDbDataReader

Dim com As New OleDbCommand

com.CommandText = "select
[number] from Tablel where number =
@Number"

Number
Dim Number As . OleDbParameter
= New QleDbParamater ("@Number",
OleDbType.VarWChar, 28)
Number.Value = 1
com.Parameters.Add(Number)
com.Connection = cn

drl = com.ExecuteReader
If drl.Read Then
If UCase(drl("number")) =
1 Then

Dim sSQL As String =
"Update Tablel Set CylinderE=@d15 where
number = 1"

Dim cmd As
OlebbCommand: = New QleDbCommand(sSQL, <cn)



CylinderE
Dim AA As
OleDhParameter = New
OleDbParameter ("@d15",
0leDbType.VarWChar, 15)
AA.Value = "@"

cmd.Parameters.Add(AA)

If
cmd. ExecuteNonQuery() Then
cn.Close()

MsgBox("Maintenance CylinderE
Sucessfully", MsgBoxStyle.Information,
"Record Updated")

Else
MsgBox("Your info
modification failed ",
MsgBoxStyle.Critical, “Modificatio
Failed")
Return
End If

End If

End If
Catch ex-As Exceptich
MsgBox(ex.Message(),
MsgBoxStyle.Critical, "Error™)
Exit Sub
End Try
End Sub

Private Sub btnClearfF_Click(ByVal
sender As System.Object, ByVal e As
System.EventArgs) Handles btnClearF.Click

Try

Dim cn As New
OleDbConnection("Provider=Microsoft.ACE.O
LEDB.12.9;Data Source=" &
My.Application.Info.DirectoryPath.ToStrin
g() & "\BackUp\testing.Accdb;Persist
Security Info=False;")

If cn.State =
ConnectionState.Open Then

cn.Close()

End If

cn.Open()

Dim drl As OleDbDataReader

Dim com As New OleDbCommand

com.CommandText = "select
[number] from Tablel where number =
@Number”
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Numbenr
Dim Number As OleDbParameter
= New OleDbParameter("@Number"”,
OleDbType.VarWChar, 20)
Number.Value = 1
com.Parameters.Add(Number)
com.Connection = cn

drl = com.ExecuteReader
If drl.Read Then
If UCase(drl(“number")) =
1 Then

Dim sSQL As String =
"Update Tablel Set CylinderF=@d16 where
number = 1"

Dim cmd As
QiebbCommand-=-New OleDBCommand(sSQL, cn)

* CylinderF

Dim AA As
QleDbParaneter = New
OlePbRarameten ("@di6”",
OlebbType.VarWChar, 15)

AA.Value = "@"

cmd.Parameters.Add(AA)

If
cmd. ExecuteNonQuery() Then
cn.Close()

MsgBox("Maintenance CylinderF
Sucessfully', MsgBoxStyle.Information,
"Record Updated")

Else
MsgBox("Your info
modification failed ",
MsgBOxStyle.Critical, "Modificatio
Failed")
Return
End If

End:Tf

End If
Catch ex As Exception
MsgBox(ex.Message(),
MsgBoxStyle.Critical, “Error")
Exit Sub
End Try
End Sub



Private Sub Timerl_Tick(ByVal sender

As System.Object, ByVal e As
System.EventArgs) Handles Timerl.Tick

Dim cn As New
OleDbConnection("Provider=Microsoft.ACE.O
LEDB.12.0;Data Source=" &
My .Application.Info.DirectoryPath.ToStrin
g() & "\BackUp\testing.Accdb;Persist
Security Info=False;")

If cn.State =
ConnectionState.Open Then

cn.Close()
End If
cn.Open()

Dim drl As OleDbDataReadér
Dim coml As New QfepbCommand

coml.CommandText = "select
[CylinderA],[CylinderB], [CylinderC],[Cyli
nderD], [CylinderE],[CylinderF] from
Tablel where number = 1"

coml.Connection = cn

drl = coml.ExecuteReader

If drl.Read Then

TextBox1l.Text = "" &
UCase(drl1(@)).ToString() & ™"
TextBox2.Text = "" &
UCase(dr1(1)).ToString() & ""
TextBox3.Text =-""-&
UCase(dr1(2)).ToString() & ™"
TextBox4.Text = "" &
UCase(dr1(3)).ToString() & ""
TextBox5.Text = "" &
UCase(dr1(4)).ToString() & ""
TextBoxBiText = g

UCase(drl(5)).ToString() & ™"

End If
cn.Close()
drl.Close()
Return
End Sub
End Class
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Data Pack D Issued March 1993 015-030

RS Omron CH, ‘mini-H’ range
Data Sheet programmable logic controller (PLC)

The Omron CH or 'mini-H’ range is a highly specified
range of compact, ruggedly designed and easy to use
PLCs. The main features of the range include an in-built
bi-directional RS-232 port, real time clock and a large
number of data registers. These PLCs are ideal for
small to medium [/O applications, or where the
advanced functions are required.

Main system features:

Bi-directional RS-232 ports on.all CPUs
Up to 240 /O capacity

In-built high speed counter

Real time clock and calendar
Programmable with PC based software
NPN and PNP inputs as standard

Individual outputs on a CPU or expansion unit can
be changed from relay to transistor or triac as
required

® 2000 data registers

® Execution time from 0.75us per instruetion

® Advanced programming and diagnostic features,

Section index

1. Whatis a PLC?
2. System configuration
3. How to choose CH range
3.1 Advantages of the system
3.2 Range overview
4. Main and expansion units
4.1 Main units
4.1.1 RS-232 port
4.2 Expansion units
5. Programmers
5.1 'LSS' programming documentation and
monitering software
8.2 Advanced handheld programmer
console/terminal
5.3 Data access console
6. Accessories
6.1 Communications modules
6.2 Program memory chips
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6.5 ' CH operation manual
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8. Programming

8.1 Ladder diagram programming
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1. What is a PLC?

A programmable logic controller is a system for
controlling industrial and production processes,
electromechanical equipment and automated
assembly operations. This control function is
performed by continuously monitoring the states of all
the input devices connected to the controller (eg.
proximity switches and mechanical contacts).
Following the user instructions stored in the controller
(known as the program), the states of all its output
devices are set as appropriate (eg. relays, solid state
relays or transistors). These output elements can in
turn control the operation of an external system.

Due to the simplicity of entering and modifying the
programmed instructions to suit the requirements of
the process under control, the PLC is a truly versatile
and flexible device that can be employed easily and
efficiently to repeatedly control tasks that vary-in
nature and complexity.

A schematic diagram of the basic PLC control system
1s shown in Figure 1.

In this representation the gentral processing unit
controls the overall operation of the system. Input
devices may be switches, relay contacts, timers, solid
state switches, proximity and limit switches, sensors,
analogue to digital converters or other electronic
circuits. The output devices may be external relays,
heating elements, lights, alarms, sub-assemblies,
electronic and electrical circuits, motors or other
electromechanical devices.

To illustrate the advantages of using a PLC over a
traditional electromechanical system consider a
control system with 20 input/output points. This
assembly could comprise 60-80 relays, some counters
and/or timers and a great deal of wiring. This
assembly would be cumbersome with a power
consumption of 30-40VA. A ccnsiderable time would
be required to design, build, test and commission the
assembly and once it is in full working order any
desired modifications, even of a minor nature, could
require major hardware changes.

Alternatively a PLC can be used. A programmer is
used to set up the control sequence as a software
program with relays, counters and timers together
with input and output devices. Programming and
testing may be done off site before the PLC is
connected up to actual input and output devices.

Programming will typically take 1-2-hours, any
alterations to the control function of the system ecan be
simply implemented within minutes by modifying the
stored program. Other advantages over more
conventional systems include compact size, low power
consumption, fast response, versatility and lower
overall cost. As the input/output requirements of a
system increase, the advantage of using a PLC
becomes much more significant due to the complexity
of the equivalent hardwired system and its labour and
material costs.

Figure 1 Schematic diagram
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2. System configuration
A system is principally made up of the following parts:
@ 24Vdc powered main unit

@® Up to 3 extension units can be linked in series
with the main unit. Extension units may be placed
in any order

® The main unit can be programmed in either LSS PC
based software or by the handheld programmer.
The LSS software may be connected using the
built-in R5-232C port or the separate
RS-232 module which sits on top of the main unit.

3. How to choose CH range

1. Assess the requirement for input and output points
in the chosen application and whether outputs
should be standard relay output, solid state relay
(triac) or transistor output.

2. Choose main unit and expansion units to optimise
the number of inputsand outputs. However, extra
redundant /O are often included for system addi-
tions @nd alterations. Up to three expansion units can
be used with a main unit. Main unit and expansion
units can be used in any combination. Units can be
changed to transistor,-triac or any combination
using the spare outputs available,

3. Choose the most suitable programming method,
advanced hand held programmer or LSS program-
ming and monitoring PC based software.

4, Decide if the program should be stored on
EEPROM or EPROM memory. No program mem-
ory is supplied with the main unit,

Note: Program storage is recommended, but is not
essential.

5. Decide if information needs to be displayed via the
Omron data access module or a message display
(see current RS Catalogue).

6. Refer to CH Operation Manual for a fuller explana-
tion'of CH devices and programming.

Maximum I/O configuration

60 I/0 MAIN

60 I/0 EXP

60 1/0 EXP

60 I/0 EXP




3.1 Advantages of the system:
® The ‘'mini-H' series has a powerful, fast instruction

set which enables the range to be implemented
efficiently, whilst maintaining the principle of ease
of use, Instructions include simple 'send’ and
‘receive’ commands for use with the two-way
communications port, comprehensive data
manipulation, maths and many other instructions
normally only associated with much larger
controllers — these instructions being processed
from 0.75ps

All of the 'mini-H' CPUs have the ability to
communicate on RS-232 to devices such as
printers, man-machine interfaces, bar code
readers via an 'in-built’ port which can both send
and receive information on this RS-232 link. ASCII
characters can be stored in the 'mini-H' controller
and sent to the required device using a simple
instruction from the PLCs set. ASCIl charagters and
strings can be read by the CPUusing an equally
simple instruction

015-030

® Amongst the features resident in the ‘mini-H'

software table are a real-time clock and calendar
both of which are accessible by either the user
program, programming devices or any equipment
connected to the RS-232 port. When used in
combination with facilities such as the ‘send and
receive’ communication commands and resident
history tables, these time and data functions offer
unique logging features. Events can be initiated at
specific points in time

There are 2000 16 bit registers resident in the
‘mini-H' CPUs which not only offer the user the
ability to perform data manipulation, but also
system settings and monitoring can be performed
in the program using these registers. For example,
diagnostic and error data and system setting
parameter can be stored in 'look-up’ register
tables.

3.2 Range overview

Table 1 RS Omron CH PLC range overview

Product RS stockno. | Omron no. Description and features
Main units 731-518 CZz0H C8DREEVI CPU 24Vdc power supply, RS-282 port, 12 24Vdc inputs, 8 relay contact outputs
731-524 C2BH C6DRDEVI CPU 24Vdc power supply, RS-232 port, 16 24Vde inputs, 12 relay contact outputs
731-530 C40H C6DRDEV] CPU 24Vdc power supply, RS-232 port, 24 24Vdc inputs, 16 relay contact outputs
731-546 C60H CSDRDEVI CPU24Vde power supply, RS-232 port, 32 24Vdc inputs, 28 relay contact outputs
Expansion units 131:562 C20HEDRD Expansion 24Vdc power supply with 12 24Vdc inputs; 8 relay contact outptits
731-568 C28HEDRD Expansion 24Vdc power supply with 16 24Vdc inputs, | 2 relay contact outputs
T31=574 C40H EDRD Expansion 24Vde power supply with 24 24Vdc inputs, 16 relay contact outputs
731-580 CB0H EDRD Expansion 24Vdc power supply with 32 24Vde inputs, 28 relay contact outputs
Programming 131-663 C200H PROZTENL Advanced programming console
equipment 131-669 C200HDACOIENL | Data access console
731-675 C200H CN222 Zmconnecting cable for C200H DACOTENL and C200H PRO27ENL
131-641 LSS 3.5/5:25 | PC based programming software for CK, CH and all other C-series PLCs
Communications | 731-596 3G2A6 LKZ01EV] RS-232 communications module for CH range
modules 131-603 3G2A6 LKZ02EV] R5-422 communications module for CH range
Accessories 731-625 RAMH RAM for all CH controllers, 6264
731-619 EEROMH EEPROM for all CH controllers, 28C64
734-845 ROMIDB EPROM, 27128
134-494 G3SDZO1PUS24DC | Transister module (NPN) for CK and CH
734-501 G85DZO1PPE24DC" | Transistor modile (PNP) for CK and CH
134-517 G3S201PLPDUS24DC | Triac module for CK and CH
134-567 C20K ETLO1 Simulator switches for C20K, C28K) C20H and C28H
Manual 131-631 CH MANUAL Manual for CHPLCs
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Table 2 Comparison of CK and CH CPU characteristics

CK CH CK CH
Supply voltage 100 to 240Vac 24Vdc Internal relays 136 3472
~1510 +10% =15t wi0% Special relays 16 136
50/60Hz 5
Holding relays 160 1600

dc output 0.3A 24Vdc +£10% - (battery backed)
Operative ambient Bilal i et Temporary relays 8 8
e t_o t_o Data memory 464 1000 read/write
/O control method| Cyeclical scan Cyclical scan (registers) 1000 processor
Programming generated
method Ladder diagram | Ladder diagram Auxiliary relays 2 448
Instruction length 1 address/ 1 address/ Link relays e 1024

instruction, instruction, 1 to 4 T C 8 512

6 bytes/instructions | words/instruction 1lmers Quriets

Nurber of 142 (12 basic High speed counter 2kHz 2kHz
instructions 49 130 special) Battery life 5 years at 25°C 5 years at 25°C
Execution time 10ps/instruction 0.75t0 2.25us Features Self diagnostics | Self diagnostics

(average) program check | program check
Memory capacity 1194 address 28178words Maximum nurnber

(= 3K bytes) of inputs/outputs 148 240
Memory type RAM/EPRCM RAM/EPROM/
EEPROM

Table 3 General ratings

Supply voltage 24Vde
Operating voltage range 20,4 to 26.4Vdc
Power consumption C20H/C28H/C40H: 20W max., CB0H: 25Wmax;
Insulation resistance 20MQ min. (at 500Vdc) between ac terminals.and GR terminals
Dielectric strength - 1000Vac 50/60Hz for 1 minute (between dc and GR terminals)
Noise immunity 1000 Vp-p', pulse-width; 100ns to 1 y#s , rise time Ins
Vibration 10 to 35Hz, Imm double amplitude, in X, Y, and Z directions; 2 hours each (when mounted
on a DIN rail: 16.7Hz, |mm:double amplitude, in X, ¥, and Z directions, 1 hour each)
Shock 10Gin X, Y, and Z directions, 3 times each
Ambient temperature Operating: 0%to 55°C
Storage; —20°10 65°C
Humidity 35% to 85% (without condensation)
GCrounding Less than 100Q
Construction Conforms to [EC IP-30 (when panel-mounted)
Weight CPU C20H/C28H 1.2 kilograms max.
C40H 1.8 kilograms max.
CB0H 1.8 kilograms max.
/O unit C20H/C28H 1 kilogram max.
C40H 1.1 kilograms max.
C60H 1.6 kilograms max;
Dimensions C20H/C28H 250 %130 x 64mm (W x Hx D)
(CPUs and /O units) C40H 300130 x 64mm (W x Hx D)
C60H 350 x 140 x 70mm (W x H x D)
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Table 4 CPU specifications

Control method Stored program
/O control method Cyclical scan
Programming method Ladder diagram
Instruction length 1 address/instruction,1 to 4 words/instruction
Number of instructions 142 (12 basic instructions, 130 special instructions)
Execution time Basic instructions 0.75 to 2.25ps
Memory capacity 2878 words
/O bits 20 to 240 (00000 to 03915)
The number of /O bits depends on the number of Units
IR bits 3472 (0400 to 24615)
SR bits 136 (24700 to 25507)
Normally ON, normally OFF, battery error, 0.1s clock, 02.s clock, 1.0s clock, ete.
HR bits 1600 (HR 0000 to 9915)
TR bits 8 (TROto 7)
AR bits 448 (AR 0000 to 2715)
LR bits 1024 (LR 0000 to 6318)
Timer/Counters 512 TIM/CNT 0004t0'511)
TIMs 0.46°999.95
TIMHs_ . 0 to 99.99s
CNT 0 to 959 counts
When using the high-speed counter; CNT 51115 the present value area.
High-speed counter Count input 00000
Hardware reset input 00001
Maximum response frequency 2kHz

Preset countrange 0000 to'9999
Number of outputs 16

DM words Read/Write 1000 words (DM 0000 through BM 0999)
Read only 1000 words (DM 1000 through DM 1999)
Words DM 0800 through DM 0999 and DM 1900 through DM 1999 are allocated as the system
- setting area. ,
Memory protection The data in HR, AR, CNT, and DM areas is protected by a battery. If the battery is running low,
discharged or removed, the data will be lost.
Battery life S yearsat 256°C

Battery life is shortened at temperaturés higher than 25°C. Replace the battery within cne week
when the ALM ERR/LED blinks.

Self diagnostic features

CPU failure (watchdog timer)
/O bus falure

Host link error

Memory error

Battery error, ete.

Program check

Pregram checked (executed at the beginning of a RUN operation)

END instruction missing

Instruction error

The program can also be checkedwith a programming éonsele or GPC. The program can be
checked at three levels.

RS-232C interface

Communications: Half-duplex

Sync: Start-stop

Baud rates: 300, 600,-1200, 2400, 4800, 9600bps
Transmission distance: 15m max.

Real-time clock
(on specific models only)

Provides year, month, date, day, hour, minutes, seconds. Adjusts for leap year and
backed up by battery. Accuracy: Within 30 seconds a month at 25°C.
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Table 5 Input/Output specifications
CPUs and I/0 units with relay contact outputs (with sockets)

Item dc input Relay contact output
Input voltage | 24Vdc +10%/-15% =
Input 3.3k
impedance
Input current | 7mA typical at 24Vdc
ON voltage 16Vde min.
OFF voltage | 5Vdc max.
ON delay 2.5ms max. 15ms max.
time (input 00000, 00001 on CPUs: 0.15ms max.)
OFF delay 2.5ms max. 15ms max.
time (input 00000, 00001 en CPUs: 0.18ms max.)
Number of C20H C28H C40H C60H C20H C28H C40H C60H
circuits 12pts 16pts 24pts 32pts 8pts 12pts 16pts 28pts
2pts/com | 2pts/com 2pts/com 2pts/com lpt/com I pt/com Ipt/com Ipt/com
10pts/com | l4pts/com | 8pts/com ldpts/com | 4 cireuits | 4 circuits 4 circuits 4 circuits
1 circuit 1 circuit ldpts/comr | 16pts/com | 4ptsfecom |4pts/com 4pts/com 4pts/com
each each 1 gircuit 1 circuit 1 circuit 2 circuits 3 circuits 2 circuits
each each 8pts/com
2 circuits
When using the high-speed counter, the 2pts per =
common cirenitis used for the high-speed counter
Input and hardware reset on the CPU.
Maximum - Resistance load
switching 280Vac/2h (cosof phase angle = 1).or
capacity 24Vdce/2A for each pt,
4A/common (4pts/common)
Inductive load
250Vac/0.5A (cos of phase angle = 0.4)/pt
Minimum - 5Vde, 10mA
switching
capacity
Relay - Resistance load:
durability Electrical 300,000 times
Mechanical 50,000,000 times
Inductive load:
Electrical 100,000 times
Mechanical 50,000,000 times
Use relay G6B-1174P-FD-US, 24Vdc
Circuit & [ Sl 4
configuration 'l I
: : Photocoupler OouT,
I o s
miog , s RN 0 L 12
1 7 i | B
! 1
l Py
I . _| - -
o -- - - - = — 250VAC
24 VDC max.
24Vde power supply can be connected to a A separate load power supply is required.
positive common or a negative common. Use relay G6B-1174P-FD-US, 24Vdc.

Table 6 Transistor and triac specifications

Item Transistor Triac

Model G3SD-ZO1P (-PE)-US | G3SD-Z01P-PD-US G35-201PL-PD-US

Maximum switching 0.3A at 0.6A at 0.6A at

capacity 5 to 24Vdc 5 to 24Vdce 85 to 250Vac

Minimum switching 10mA at 5Vdc 10mA at 100vac/20mA at 200Vac
capacity

Leakage current 100pA max. 2mA at 100Vac max /5mA at 200Vac max.
ON response time 1.6ms max. 1.5ms max.

OFF response time 1.5ms max. 2 of load frequency + lms max.




4. Main and expansion units
4.1 Main unit

The 'mini-H’' controllers consist of four different sizes of
CPUs (20, 28, 40 and 60 I/O versions) which ecan be
connected to up to three-expansion blocks (again, 20,
28, 40 and 60 I/O),

Each CPU has a built-in RS-232 port which can be used
for programming with Omron LSS PC software, or can
be configured as a port which can perform two-way'
ASCII communications to devices such as printers,
temperature controllers, bar-code readers, man-
machine interfaces, data loggers, ete.
Communications is-controlled by simple send and
receive commands in combination with easily accessed
data areas. When used in conjunetion with the resident
real-time clock and calendar the ‘mini-H' provides an
extremely capable, flexible control system.

Features

@ An additional ‘mini-H' RS-232 or RS-422
communications module can'be added to facilitate
communications to a host computer for
programming or monitoring

@ Built-in high speed counter with hardware and
software reset facilities

@ Real-time clock and calendar whose valuesean be
accessed and changed if required; even caters for
leap years

@ Display messages can be changed to one of six

languages - English, German, French, Italian,

Spanish and Japanese

High speed program execution from 0.75us per

instruction

Same programming language as CK range and

other Omron C-series PLCs (not sold by RS)

CPU power supply 24Vdc

Accepts NPN and PNP inputs as standard

Removable terminal strips on all CPUs and

expansion units

Outputs can be configured such that a relay can be

changed for a transistor or triac in the same unit —

this feature is facilitated by 'plug-in' sockets and

grouped commons
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® On-line programming is possible via dedicated
programmers or PC based software

@ Advanced instruction set includes sub-routines, /O
refresh, step-sequencing, scan time and watchdog
adjustments, jump to number and interlocks, block
compare, shift register and word shift, block
transfer, in-depth maths and data handling and
various message instructions

@ Unique error history table where records can be
stored to show nature, time and date of events and
errors that have occurred

Full diagnostics and debugging facilities

A 'key' command enables programming console
keystrokes to be retained in the PLC memory and
can be recalled and performed at a later stage
without the console being present

@ A standard RS-232 EPROM writer, eg. RS stock no.
617-232 can be connected to the CPU
communication port for storing programs onto
EFPROM

@ The programming console can also be used as a
basic terminal with keys being designated as
nputs tothe CPU; these can be used in
combination With a 32 character message
instruction

® LED indication of all CPU and I/O status

@ All maintenance parts - battery, relays - are easily
accessed and changed if required.

Supplied with comprehensive instruction manual.

See overview table for equivalent Omron part no.

4.1.1 RS-232 port

The in-built RS-232 port can be used in the following

ways:

1. -As aprogramming port for Ladder Support Software
where full programming, monitoring and diagnostic
functions can be performed, including full on-line
editing of user programs. Up to 32 'mini-H' PLCs can
be connected in a network to a computer by simply
converting the signal from RS-232 to RS-422 — this
means that one computer could access and of the 32
controllers via LSS from one point.

2. By using the same principle outlined in the section
above, up to 32 PLCs could be connected to a com-
puter which “is- running a SCADA package
(Supervisory control and data acquisition) for real-
time data display and manipulation.

3. The RS-232 ports on the 'mini-H' controllers mean
that a PLC to'PLC link can be established such that
information is being exchanged between the PLCs
without the need for I/O wiring or supervisory com-
puters. This can be particularly useful for example
where individual ‘mini-Hs' are controlling machines
on a production line, and timing or product informa-
tion is required to be sent to other machines along
the production line.

4. A very powerful feature of the RS-232 ports is that

they can be set to be bi-directional, ASCII ports
whereby they can communicate to RS-232 devices
such as printers, bar-code readers, temperature
controllers, man-machine interfaces, data loggers;
recorders, etc.
The control for the communications to and from
these devices is performed by two straightforward
commands called Port-in (PIN) and port-out
(POUT); the ASCII strings of data which are being
sent out and read in are stored in the 'mini-H' data
word memory area (there are 2000 of these regis-
ters).
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As an example, you might want a printer to print-out
every time a pumped stopped in a process — print-
ing the time and date of the occurrences. All you
have to do is to store the message ‘Pumped
Stopped' in an ASCII format in data memory word
registers, for instance DM0000 to DM0O005 (you can
convert the characters you wish to store manually
using an ASCII table, or LSS will do it automatically
for you). Having stored your message, the port-out
command (POUT) will instruct all of the ASCII data
in DM0Q00 to DMO00O0S to be sent to the RS-232 port
(to which the printer would be connected). When
used in combination with the resident Realtime
Clock, you can reference the printout to time and
date.

This simple principle is used to read in data from
devices such as bar-code readers; you simply
instruct the CPU where to store the incoming data.
The power, flexibility and ease of use of this pert
give unprecedented control capability to con-
trollers of such a size and cost,

5. The R5-232 pert can also be used to download user

programs and data register contents to commer-
cially available RS-232 PROM writers.

RS stock no. Type

731-518 20 1/O relay
731-524 2810 relay
731-530 40 /O relay
731-546 60 /O relay

4.2 Expansion units

The ‘mini-H' family of controllers is easily expanded by
adding up to 3 expansion I/O modules - these mod-
ules can be added to any CPU or other expansion in
any order. When an expansion module is added it is
simply addressed [rom the next available word of /O
in the memory map. Being the same physical size as
the CPU with the I/O count, the expansion modules
maintain the 'mini-H's' very compact design.

Features

® Any expansion can be connected to any CPU or
other expansion module

@ Accepts NPN or PNP inputs as standard

@ Outputs can be changed whereby relays can be
replaced by transistors or triacs in the same unit

@ Same slim, compact design and dimensions as
CPUs

® Removable terminal strips on all modules

@ LED indication of all I/O status

® 24Vdc power supply

® Supplied with connection cables.

See overview table for equivalent Omron part no.
RS stock no. Type
731-652 20 1/O relay
731-568 28 I/O relay
731-574 40 1/O relay
731-580 60 /O relay

5. Programmers

5.1 ‘LSS’ programming, documentation
and monitoring software

Ladder Support Software (LSS) provides the ability to
program CK, CH and all other Omron C-series PLCs
(not available through RS) using a personal computer.

It has the advantage of enabling programs to be written
on a computer in either ladder diagram or mnemonic
code and offers extensive documentation facilities so
that once a program has been written and commis-
sioned, it can be documented so that others looking at a
machine or process for the first time have a clear indi-
cation of procedures, etc.

The 'built-in’ RS-232 ports on all the 'mini-H' controllers
can be used for connection to a computer for a pro-
gramming via Ladder Support Software (LSS) and then
used for communication to a SCADA (Supervisor con-
trol and data acquisition) package, or converted to a bi-
directional ASCII RS-232 port (this feature is explained
further in this data sheet). Alternatively a separate
RS-232 communications module can be used.
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Features

Software library for easy management

@ Each data disk can contain a library of up to 255
program files with a file name directory, serving to
enable standardisation-and program development.

Finger-tip switching between ladder diagrams and
mnemonic code

@ Switch quickly between ladder diagrams and the
mnemonic code

@ Display of up to 50 instruction lines and line
comments

® [mmediate programming (deletion or addition)
capability.

ASCII-based DM area editor
® Display of up to 160 words at once

@® ASCIl-code input of messages, word copying, and
input of same contents to designated word range

® Transfer of DM area contents to PC.

Monitoring
® Any instruction instantly accessed and monitored

@ ON bits displayed in yellow; OFF bits, in blue; and
comiments, in green

@ Change between modes and change set values.

Multibit monitoring

® Monitor any PC data by bit or word with a 20 bit
maximum

@ Set or reset bits, or change present values.

Ladder diagram output

Printing out ladder diagrams or reference lists greatly
increases programming and debugging efficiency. I/O
cross references are provided with ladder diagrams to
quickly show the application of bits, data words, timers,
and counters;

Programming in ladder diagram symbols

® Up to 22 lines each containing a maximum of nine
inputs and one output can be written at one time
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® Display of up to 11 lines without comments or six
lines with comments

@ Deleting, moving, or copying designated program
blocks

® Program section saves

® Copying comments from other programs.

Check program syntax

Three checking levels are available for new or altered
programs.

Comment editing on 1/0 list

® On-screen editing of comments for all bits,
including overwrites and searches

® [/O status readouts

® Advanced comment input to facilitate
programming (comments provided when bits are
accessed).

PLC to PC connections

Programs-are transferred to the PLC through the
RS-232C communications medule, RS stock no.
131-978, ordered separately, or the inbuilt RS-232C
communications port.

Package consists of
® Manual
@ 3'%in and 5%in double sided, double density disks.

Minimum computer requirements

@ 100% IBM XT, AT compatibility
® DOS, 3.2 orabove
@ 640K byte RAM
® 3M byte hard disk
@ Serial communications port
® Monochrome CCA, EGA or VGA display
® Floppy disk drive.
RS stock no. Type
131-641 LSS software

5.2 Advanced handheld programming
console/terminal
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The handheld programming console can be used as a
method of inputting programs into the CK or CH
processor via mnemonic code and as a very fast moni-
toring and debugging tool during commissioning and
fault-finding.

It is recommended that this programming console is
used when it it intended to use the 'built-in' RS-232 port
for communications to other devices — this will allow for
efficient and flexible set-up procedures relating to this
port.

In addition to its use as a programming, de-bugging
and setting tool, when used with CH PLCs, this console
can be used in a unique ‘Terminal Mode' - this is where
it relinquishes its programming capability and is used
purely as a terminal where it can display 32 character
messages (which are stored in the CPU), and offer
operator interfacing by allowing its keyboard to be
‘mapped’ into the PLC,; this mapping feature means that
certain keys can be seen simply as inputs by the CPU.

There are two instructions resident in.the CH CPU
which are particularly useful when in Terminal Mode,
they are:

l. Long Message — This command simply tells the
CPU where to look for a string of ASCII characters
making up a message in Data memory wordsin the
memory map. When operated, this instruction
sends these ASCII characters to the console's dis-
play automatically ~ the console has'the ability to
store subsequent messages in abuffer area.

2. Key Input — This command allows a console key
sequence to be registered in data memory words,
and to be recalled by maybe one of the 'mapped’
key inputs — therefore, rather than an operator
remembering a long key sequence, he simply
presses a key on the conscle which has been
mapped, which in turn operates the required key
sequence (rather like a macro on a computer),

The console is changed to and from Terminal Mode
by a simple key sequence (again, this could be
mapped if required). To enable customisation of the
console, there is the facility to place overlays on the
keypad with relevant text for individual applica-
tions.

Features

@ Performs full programming, monitoring and
diagnostic operations

ASCII, HEX or BCD moenitoring

Word or bit monitering and setting

Can be used in terminal mode where keys can be
designated as inputs and messages can be sent to
the 2 line LCD

® 2m cable connects console to the PLC.
Supplied with instruction leaflet.
See overview table for equivalent Omron part no.

RS stock no. Type
731-653 Console
731675 2m cable
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5.3 Data Access Console

The DataAccess Consgleis a device which only allows
access'to timers, counters and data registers for modi-
fication; it will not facilitate the modification of the user
program at all. It is ideal for use as an operator setting
console where certain timers, counters and data regis-
ters on a machine or process may need to be changed
periodically, but where program alteration (even by
mistake) is not possible.

In addition to its data modification, the Data Access
Console (DAC) can be used as a basic terminal rather
like the programming console operating in terminal
mode, allowing keybeard mapping and 32 character
messages t0 be displayed. As with the programmer, an
overlay can be placed on the DAC to customise its
operation.

A very useful feature on the DAC igits three level secu-
rity operations; there are two different security levels
which are entered via a keyswiteh which allow varying
levels of alteration; within these two /security levels,
there is a third level predetermined in software, which
only allows only certain timers and counters, etc. to be
modified. For example, on a particular operation the
operator may need to have access to timers and coun-
ters, but only to maybe three or four in each case - this
is where the third securitylevel can be used to 'block’
out all other timers and eounters,

The connecting cable s required.

Supplied with Data Access Console operation
guide.

See overview table for equivalent Omron part no.

RS stock no. Type
731-697 Data access console
731-675 2m cable




6. Accessories
6.1 Communications module
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In addition to the 'in-built"RS-232 ports on the ‘mini-H'
processors, it is possible to add another RS-232 or
RS-422 port (ordered separately) and have these ports
running in conjunction with the existing ports. These
additional ports are for connection to'a Host Computer
for running LSS, a SCADA package or can eyen be
used to ‘communicate’ to the PLC with a ‘user's. own
computer program. With the two ports working at the
same time (although totally independent of each other)
it is possible to have two computers accessing cne PLC
for different purposes; or using the same principle a
computer could be accessing the PLC which in turn is
communicating to adevice such as-a bar-code reader.

See overview table for equivalent Omron part no.

RS stock no. Type
731-596 RS:232
731-603 RS-422

6.2 Program memory chips

The program memory is stored in either plug in RAM,
EPROM or EEPROM memory. There is no in-built
memory in the CHrange.
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RAM memory is useful for short term retention but the
program will be lost on power off and battery fail.
EEPROM memory is useful for long term retention
where modifications can be made easily. EEPROM
memory is read and written to in the same easy way as
RAM memory. EEPROM memory cannot be used
with the CK range,

EPROM memory provides long term retention and
program protection. the program can only be altered
by erasing the EPROM using an EPROM eraser and
writing to it with a special EPROM writer. All chips have
8K word memories.

Chip installation

The memory chip is installed by unscrewing the top of
the main unit and installing in a socket on the PCB
under the cover.

See overview table for equivalent Omron part no.

RS stock no. Type
134-545 EPROM
731-619 EEPROM
1731626 RAM

6.3 Replacement outputs

All relay output versions of the CH range have their
relays mounted into sockets. This not only allows for
€asy maintenance should an output become faulty, but
also enables individual outputs to be removed and
exchanged for another switching device, transistor or
triac, which'may have more suitable switching charac-
teristics for a particular application. A tool for removing
the outputs is conveniently housed inside the cover of
the CPU. Now, because the outputs terminals of the
CPUs are arranged so that they are served by various
common terminals (some output terminals being
served by individual commons - see wiring details), it
1s possible to have the majority of outputs being
switched by relay contacts, some being switched at
24Vdc via transistors (NPN or PNP) and others being
switched at 110Vac by triacs. This tailoring of output
circuits allows for very flexible system design and can
negate the need for future replacement of outputs
because loads are being switched by correctly
matched devices:

RS stock no. Type
734-494 NPN transistor
734-501 PNP transistor
734-517 Triac

11
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6.4 Input simulator

6.5 CH Operation Manual
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The CH series uses the same simulator input switches
as the CK range. Available for 20 and 28 I[/O'mainunits.

RS stock no. Type

734-561 C20K-ETLO!

The operation manual:
Provides an introduction to Omron PLCs and
ladder diagram programming

Looks at the hardware considerations in
configuration

Explains the memory areas
Explains how to write and enter programs
Describes the instruction set

Explains the program execution timing so input
and oufput signals occur as required

Explains program debugging and execution
Describes the flexible RS-232C interface
Provides information on troubleshooting.

RS stock no. Type

131-631 CH operation manual

7. Dimensions

Main units

Model A B c D Weight
CZ20H 250mm | 130mm [ 64mm | 134mm | 1.2kg
C28H 250mm | 130mm | 64mm | 134mm | 1.2kg
C40H 300mm | 130mm [ 64mm | 134mm | 1.3kg
C60H 350mm | 140mm | 70mm | 144mm | 1.8kg
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_MAGNETIC SWITCHES - INTERRUTTORI MAGNETIC
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High switching power. Long electrical life,

“SSHELD

Mountings are available for all the cylinders on the market.
Standard sensitivity suitable for most of cylinders on the market.

Other sensitivities on demand
Body material: Polyamide.

Centre of the sensitive area: reed, T = 14 mm

Alta potenza di commutazione
Lunga vita elettrica.

Sistema di montaggio disponibile per tutti i cilindri sul mercato.
Sensibilitd standard adatta alla maggior parte dei cilindri in commercio, A

richiesta altre sensibilita
Materiale del corpo: Poliammide
Centro della zona sensibile: reed, T = 14 mm
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? choose your product in three easy steps
scegli il tuo prodotto in tre comodi passaggi
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