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ABSTRACT

Nowadays, most of science laboratory apply peristaltic pumps to support the
separation and mixing chemical substances or solution but the imported control
software is expensive. So the objective of this thesis is the development of
peristaltic pump control software which can control maximum 8 pumps
independently. User can control the pumps via GUI (graphic user interface). The
computer and microcontroller is interfaced by serial port (RS-232C). The control

soflware is developed by Visual Basic.NCT and C language.
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Pume Heap [+ Tueing oL Drive
PuURCHASE » \ .

MASTERFLEX SYSTEM
B8Y COMPONENTS e s ess

.
.
.

R ]

gﬂﬁ 2.2 9aAUTENBUVA Peristaltic pump

2.1.2 35lun1sidenasnusznauvad Peristaltic pump

° @ P | P 2 el
1) MVUARNYMETENIUTRBINT WU Flow rate 909151, @191y
Tlunsdy, Aaviinuedvednal LasAUAUNABINI3 LY

| Y ) o v
2) \danadnaveatunmunzaunu Flow rate ‘Vl(ﬂiNﬂTﬂ“iiJ

c/® ... 0.002 to 43 m/min

L/s® .. 0.0005 to 3400 mU/min

/P® .. 0.012 to 26 LPM
®

B/T ... 0.3to37LPM

C/L Semes S
L/S Srries B
/P BERIES e
8/T Seres R
- g " e

mL/min
UM 2.3 wnugiiuana Flow rate Wiguiutudildiaguansitanu
3) \@an Pump Head, Tubing and Drive

Pump Head - i51anansasdensidulimunziunisldaulavaigdssim
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M1919% 2.1 AuaudRveshduusazyile

Flowrate | Number Multichannel | Housing/roller | Special

mbL/min of rollers | of stackable | Materials features
Low cost,

high

precision

Type

and
accuracy.
Best

choice for

Lowest :
Yes, stack up PC/CRS,
0.06
3 to PC/SS, or

Q)+ | Highest:
:9./;/ e 4 heads PPS/SS
: 2900

Standard

dispensing
applications.
One head
accepts one
tubing size.

Easiest
tubing
changes
with

Lowest : automatic

0.06

Yes, stack PP and
3 up to nylon/

Highest :
8 4 heads CRS or SS
2900

retention
same side

tubing

entry/exit.
Mount and
tools or

hardware.

Same as
Fasy-l oad”
(below) but

with

automatic

Easy-Load® L] Lewest
Yes, stack
0.06 PPS/CRS or

. 4 up to
Highest : PP&/55 _
4 heads tubing

2900 .
retention,
adjustable

occlusion.




A15199 2.1 AasandivewiUuusazyile (se)

Type

Flowrate

mL/min

Number

of rollers

Multichannel

of stackable

Materials

Housing/roller

Special

features

Easy—Load®

Lowest :
0.06

Highest :
2300

Yes, stack
up to
4 heads

PSF/CRS,
PSF/SS or
PPS/SS

Very fast
tubing
changes.
One head
accepts
many tubing
sizes.
Change
tubing
without
dismounting
pump head

from drive.

®

=

High-

Performance

Lowest :
0.9
Highest :
3400

No

Polyester, SS,
PPS/SS

Accepts all
high-
performance
precision
tubing sizes.

Offers
highest flow
rate of any
L/s° pump
head.
Tubing
enters and
exits same

side of

pump head.




A19197 2.1 puandRresiluudazaiin (fo)

Type Flowrate Number | Multichannel | Housing/roller | Special
mL/min of rollers | of stackable | Materials features
Synchronous
flow from
up to 32
T channels
without
Multichannel 9'0026‘ Yes, stack cartridges.
ﬂ Hligzsg : 3o0r6 up to Aluminum/SS | Two-stop
er | 32 channels tubing sets
channel) el
to load with
no
adjustment
needed.
Synchronous
flow rates
from each
channel.
G, Cartridges
Multichannel | 4 ggg5 snap in and
cartridge | yighest ; 34,6 | Yes 1to12 | PSF/SS or _OUt
- 1700 or 8 channels PSF/RuLon® iy o
\.ﬁ% o~ multichannel
S applications.
More rollers
reduce
pulsation in
the
output flow.




2.2 ET-BASE PIC40

ET-BASE PIC40 ({luua’n Microcontroller lunsega PIC vua 40 PIN @aluiiesduil
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f o (-
TT a ‘E: l&Frm.

FATR
cacaes F[]C[raau-_--.
|

sU# 2.4 ET-BASE PIC40

2.2.1 puanlRvoueia
- 5995uMsl¥u Microcontroller 9um 40 PIN fa PIC16F877 ,PIC18F458
ey PIC18F4620
- deyfy1euuniing Crystal Oscillator ¥un 10 MHz
- 1/0 Port 4w 10 PIN) $7u7U 4 Wi
- 1/O Port a11@ 5 PIN §71u7u 1 wasn
- 472995 Driver RS232 13y 1 Wosn
- ﬁmawim’m‘iwamwLLiqﬁuﬁ’l (Low Voltage Programming)

o

- Prsaunsanuln VCC wag GND



(2]

o 1[4 7R} = RESERVED
5‘_-_|¢ Im g%-gm%%]

Q

—©
éli> PIC16F877 / 18F458 / 18F4620 o
ET-BASE FIc40 [ 04 [ 22 | e2 | PORT-RE0.3] | n
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mer BlEREE] ©F oo g@ERgs —1 6
®—i 3O w o
= | g |B Uakes __@
|:| > 7aLso7 b Imm_m
ET-PSPI DOWNLOAD i
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—| |m*m RCT $ RXD] E_
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gﬂ'ﬁ 2.5 las9as1auasa ET-BASE PIC40
4 a -l 1 uc?ll
91NUN 2.5 85U IWALIDYARTUMIIBLIAYAIN AU
- yuea 1 sewnasangla
- yeaY 2 Microcontroller PIC 40 PIN 5895U PIC16F877, PIC18F458
wae PIC18F4620
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PORT-RA , PORT-RB, PORTRC waz PORT-RD m1ua1nu lagagdnig
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RAN] RA[M] RBO] | B H | RE1]
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R4 ||EH B | RAS] RB[4] ] B | rEs
NC H BH| NC RE] [ @ H| RET]
vee | B GNP i 76 GND
PORT-RC[D..5] PORT-RO..7]
RC[0] RC[1] RO[C] | EN RO[1]
RC[2] | | RC[2] RD[2] || RO3]
RC[4] ]E B | RC5] ROM4] ||A B | RDB5)
NC H| NC ROE] [ @ E| ROT
veo | B @ | GND vee | A SND

JUN 2.6 nsTaTeandyguvedudaynein
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- MInelaY 7 wesm RS232 Jaiseadnyaynousall

RS-232 Port

GND
TXD
RXD
VCC

TID=ROG  AND=ACT

sUl 2.7 RS-232 wain

- WNNeLaY 8 Adfyead PORTE

GHO
RE2
RE1
RED
5V

PORT-RE[D. 3]

SUT 2.8 11dgyayIns PORT-RE
- vaneaw 9 Jumper W@annsideu PIC MCU Tagdaansadianld 2 wuy
loun 16F A Microcontroller 40 PIN a3 PIC16F877 uag 18F fe
Microcontroller 40 PIN (ua3 PIC18F458 uay PIC18F4620

16F 18F
sUf 2.9 Unsiden JUMPER 1 2 wuu

- e 10 wesndaadiniuaniilvaalusunsy

- yu1eaY 11 LED wansaniuzvesinasdnglineluuain

- wWelaY 12 @30Y RESET lUsunsu

- yneaw 13 Saneuvasdnglil dwmsuldsauduvesa ET-BASIC /O

i v , . .
2.3 nsdedsvayaLUUaYNsY (Serial Communication)
Tumsiasauuuil fayavzgndsnenuitazdnseninadanaryniv Bamsdedoya
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2.3.1 wasgulunisdeanstoyauvueynsy

nﬁﬁams‘ﬁaﬁgaLLuuaqﬂiuﬁ'L"ifqwuag’luﬂﬁlﬁ;ﬁuﬁu ladin1simuaunsgu
mssudseyalinansuuumeiy uiiildsunnudemihinldnuetrmnn fie nisieasdeya
WUUBUNTUAMIATEIN RS-232C  uazfiunsgruiifuiifomilesnniluszuumsdeans
foyailluniaslilasroufiunes 1BM PC fadu Computer Aifllfograunsnarsunaneds
uialagiu mmgwumiﬁamsﬁlumiaamwuLﬁaaéfu §eenuuudmiunsidousady
wivosludy Judugunsaifldnisdearstoyasewin Computer duvnsanelnsdim Suhli
Snsnsfudsdoyagninialiiidniideudnesh wasgiu Rs-232¢ Hldeanuuuliiilaseadns
msfomaduuuugaregainty

2.4 Microcontroller

PIC #® microcontroller Sﬂmisgawﬁd gou191NANI  Peripheral Interface
Controller &3 concept U84 microcontroller mszgaﬁﬁﬁa wmmu‘smmmﬂaﬂwLaﬁﬂu
o9 Lty PROGRAM MEMROY, RAM, EEPROM, SERIAL, 12C, PWM, A/D “a+ Tagli
Sudusiosiogunsaiiaiuainasuen ludves PIC sediflsidudlilunisyseuiana St
yieaud deinliidnuasmiioutu CPU fmiluasiiRen

2.4.1 AU5IYes PIC
aAvasAR A N Jagtuanunsovhdygnuuniinileil 20 MHz
Fovnlotwiladdana PIC Mnaniftes 0.25 usec ussehslsinuldiiusdniulagodaing PIC
911 microchip wagldada chip Arudaldunnaindudulusn

2.4.2 ¥UIAIUINVDY PIC

TuafinntieAnudves PIC azAsudelas Feagsyning 512 words 4 4K words
uilutlagiu U Microchip Safudrves PIC Ifaiunauvialsk Memory w8 PIC fluun
Hunaneduilalud waziifivininezversldlvg@udes ludssresnsifuauinves
MieAL118e PICsulivilouund Tneft wilsddmes PIC ssiivuia 14 bits fatuis
98138n71 1 word ¥84 PIC 9¢iaunn 14 bits 19y PIC16F84A szydriimisemnusy 1 K (@
e 1 Kword deuamliifuwuu 1 byte = 8 bit 9¢la37 1 x 1,024 x 14 = 14,336 bits
satfuitiio 14,336/(8 x 1,024) = 1.75K bytes tfitos

2.4.3 ga1daunssuves PIC
= Ly s ' = ' = 4:"1} L '
aoulll 3 a1endng alunouliuAaed ADTUAUME 16xxx, 17 Wagln
d1gafie 180x dmad anaudinmilendndusntesaallinngaifie 16 -> 17 -> 18
A& assembly w89 17uayil 18 9zilunnnin 16 ilAdsulusunsuladiendy saAveg
U v |A AQ
nwie winluideuifensena 16xx
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2.4.4 uudfa aandaenssuves PIC

PIC esdafiamsesnuuuiiisamnedwlily chip dudoalaglidosio
gunsnila andunaiinuinideusuisasgivuindn waggunsaiildazliuin vnany
p199zldun PIC Wsadudenlaglisiodld Chip Susniiuiuiesy dRennauniARiawas PIC
Fetlagliumaneusminan Microcontroller ASuneiaudunuuuunmei uAvneg1agouil
foide 11199910 concept ﬁ%smnﬂaamlﬂu chip A& ¥i1lw Program memory wag Data
memory ldannsaverelagldiu Memory meuanls (unangud] v03a59ila widadld
wmafiaidntos delidon) PIC Samunsdwmiunudng Lilvanulngq Adeddnisiunn uay

memory LUDg

2.4.5 Flash Program Memory

'
= =i

Flash memory Wuituimiasainusidmsuifiv Program isudeviu dadl
2u1n1,024 words fauiraglifilwiiielvitu McU doyafifiveglu Flash memory fig
livngly gausumas Flash memory fifaunsadeuiudilulmilivas afadednauads
vegiusvann 1000 Ay

2.4.6 Microcontroller PIC16F877
Microcontroller asna PIC YauTumlalasin (Microchip) Ineiawziues
PICI6F87T7\HL Microcontroller  #ifadaldsuairuiisnagrsunsnatsiissainiiu
Microcontroller LLU‘ULLSﬂ"‘]ﬁﬁﬂﬂsﬂixmawauuu RISC Processor (RISC : Reduced
Instruction Set Computer ) Tnglddinisuszmaanaiiios 33 - 35 fmdagldinatlunis
Uszanadadivs 1 wie 2 machine cycle safdaviniunstszananaddadudnuay
Pipe Line Aamzdszinanamdausnazynisinansdedaluunniouselivilinisvaud
ﬂm%mmanmﬂﬁgﬂuéfﬂmqa%’waé’wi:ﬁnauﬁaam%mn%ﬁaﬁ%’uiuwém%’u‘lﬁmuﬁmw
ﬁiﬁa‘]mmflalﬁun%ma Analog to Digital Converter , USART , Timer / Counter , SPI ,
Compare / Capture / PWM,JZCLfJuﬁuIaJ@ammﬁé’quLﬁu%mﬂmuaﬂm'ﬁcﬂﬁﬁwlﬂ’h’muiﬁ
© ethavannmanedszneudufiiedesilielunmsiauniiisunden dmsudnuairves PICLEFSTT

uazlasaasig LLamﬁquﬁ 2.10 LLaaﬁgUﬁ 2.11

sU#l 2.10 PIC16F877
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PDIP
1 Fi
TCLR /28— [] 1 Y4 [T) e SETPGD
RAJAND [T 2 3¢ [[] - SEAPGC
RA1TANT @[] 3 38 [ »—e =85
RAIANINVRES. e [ 4 37 [[] =—== =&
RABANINVRES+ -—e [ 5 36 [ =—e REIPGV
RASTICH! - [ 5 3¢ [] =—= SE2
7

34 []=—= mB7

32 [ =— SBIINT
32 [ =— vou

31 [ -— iz

30 [ e movoser
26 [ - mpEPSPE

28 [7] w——a RDZ/PEPS

PIC16FB77/874

Uil 2.11 Tassa¥s Microcontroller PIC16F877

2.4.7 amugulAvas Microcontroller PIC16F877

- fifdsluntw Assembly 35 Fds

~Tdfaa1ud Oscillator lﬁq\‘iﬁjﬂ 20 MHz

- fiymiaeAuslusinsy Flash Memory 2u1a 8 K word ( 14 - bit words)
- fimhgaudrtoyauuu RAM 368 Bytes

- indgmnuinvayawuy EEPROM 256 Byte

- finsmauawes Interrupt saviun 14 uves

- annsaidensesiumslesiudaya (Code Protection) 1ot

- flyaUsendandaanu (Sleep Mode)

- gwsndenuuasdyginuninalavaisluun  XT RC uwag Oscillator
W& IUs

- iR TunsSawatissninnisineulaun POR, PWRT, OST, BOR uay
wWOT

- MSWJSUASHAITNMUY ICSP (ICSP: In-Circuit Serial Programming)

_ gnnsavhauiiliidsnesaaus 2.0 Vi 5.5V

- 2esN /O usiasiansasunasUasenseualegean 25 mA

- {iluga Timer / Counter Iauitmun 3 #

- filuga CCP (CCP : Compare / Capture / PWM ) 3117u 2 90

- filuga Analog to Digital Converter AuazIdEAYUIN 8 Unuas 10 n
17U 8 vasneludTn

vﬁiuaaﬁamiauﬂimmu USART  (USART:  Universal ~ Synchronous

Asynchronous Receiver / Transmitter)
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- 1wosn 170 s7uau 5 woswlewnwasna, B, C, D, way E {21 1/0 suAu 33
ynfailie
PORTA § 5 91 RAQ fi4 RA5
PORTB & 8 91 RBO 914 RB7
PORTC it 8 w1 RCO iis RC7
PORTD it 8 v RDO #s RD7
PORTE it 3 w1 REO #s RE2

2.5 nsldaunesnaunsu RS-232C

nsdeansuuusunsufuindauddasienistdau  Microcontroller 11n sy
annsaldutlufiuiiagaaninues Computer Wu Input waz Output lun1sinsiansaniuny
Microcontroller fhedeygraipenetioaiiie 3 uwiniu A

1. aedsdnyyed (TX)

2. aedudygnd (RX)

3. @18n519% (GND)
TneUnfnesnaunsy RS-232C asannsndeaslfen: 50 WalagUsual Jusgfuriinuas
ABFYYIN TTELNNUALUTUUAYINTUNIY @TMFUNISINUIE YY1 UBINDSABYNTY RS-
232C warmiiivesusasudyaauansldfmnsiai 2.2

P 9) v v
M13790 2.2 N159A1U84 Connector E)‘lgﬂ'SlILL“U'U DB9 LLaBMu’mm’{L‘UMU

Pin No (DB9) Description Type
1 Data Carrier Detect (DCD) Input
2 Received Data (RXD) Input
3 Transmitted Data (TXD) Output
4 Data Terminal Ready (DTR) Output
5 Signal Ground (GND) Input
6 Data Set Ready (DSR) Input
7 Request To Send (RTS) Output
8 Clear to Send (CTS) Input
9 Ring Indicator (RI) Input

2.5.1 n1siweuriegunsainieuanidiu Computer Ad8d18 DBY
) = i e DY) % v
dmsunisieusiagUnsalnieuanidriu Computer lagldaty DBY audvany
i | ) | v v oW <l = [ ol
nsdeusavdeygasineg Wasefudagui 2.12 Saduuuu Null modem uagdsgui 2.13
\Hunsiwenseduwuuldans 3
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3 TXD S TXD 3
2 RAxD R=D &
¥ BIS RTS ¢
g LT5 CTS 8
4 OTR DTR 4
& DSR DSRH 6
5 GHND GHD &

= = | s i
UM 2.12 mswennegunsntguenW1y DBY WUy Null modem

d Tab=——sy TxD 3
2 RxD RxD 2
7 RTS HLS 7
SN CIS-8
4 DTH DTH 4
6 DSH D5H B
B g N IENDC

] ol I L3 ' b4
3Un 2.13 nsiwonmagunsainnguankiiy DBY WUy 3 iy

2.5.2 M5¥11971UYR9YE Y10 DBY

dmsuudryaaeneg ves DBY axiivthitlunisiaudaseluil

XD Huiildddoya

RXD unitldutioya

DTR uaasanMewasniInlalyauy

DSR ais3veeuImesniidnsesedaaguiol

- ledanesnoynsu 91 DTR 9z ON ifleligunsalldfunsuindesnis
Annaey

- luvamiigaiuisgnTiageus DSR Sgunsainieumiolsl

RTS uansangnasnitfensadaya

CTS nsavdeuimesniiinsaagfosnisddayaniel

- Lﬁﬂﬁﬁ@dﬂ’liﬁx‘l‘ﬁ@%ﬁ‘ﬂ’l RIS 98 ON uavazdedoyaseniiun 1XD iilads
\@3anay OFF

- luvnisiafufiesmsaeaeunn CTS Ingunsaliesnisilazdstoyandolsl
GND (Hu1 ground

2.5.3 3nsnsdedaya (Baud rate)
snsmsdetoya fe AraTiveansiu-dudoys Wudwaudndeiud
300 1,200 2,400 4,800 9,600 14,400 19,200 38,400 56,000 Uusiu nsidandnsinisds
%agaﬁuaaﬁwﬁmaamaﬁcymﬂm SrEEMLasUIUUAYYINTUNIU
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2.6 lUsunsy Microsoft Visual Studio 2010

Visual Basic faidulusunsuniwiaeuiumesimisdelinnuanunsalunisiaud
ﬂé’ﬁaﬁ'umwmauﬁama%ﬁuq W C , PasCal , C++, C# uafiannuwana1eduiiniw Java an
ﬁmﬁuﬁuu'1Lﬁalﬁlaﬁ'mulﬁuuwuuuﬁﬂﬁnﬁlmﬂﬁlfﬁ’fr’ﬁ'u DOS, Windows95, WindowsXP,
Linux 38 UNIX uaglulagdudaunsoldnuldlugunsallianela nihaalusunsy
Microsoft Visual Studio 2010 LLamdﬁdgﬂﬁ o4

—— )
O Visual Studio 2010 professions

Thes product i beensed to:
vy

Vome

§‘Uﬁ 2.14 wi9lUsunsy Microsoft Visual Studio 2010

2.6.1 masulusunsulaeld Visual Basic.NET
2.6.1.1 Fuuardnuazvasiusunsy
Visual BasicNET ifunmwiiwmunsiasin Visual Basic 6.0 wiageniniu
Visual Basic Version 7 Ssvenedaauannsadl Visual Basic iinlaiansavinld
Tneamzluisemoimsiiunwudeingegsuriade vivlilassaiiantvives Visual
Basic NET - ufianuasyseiunniu wingemaduayuguuuunindeunuuinlily
maehul,ﬁammasm'mﬁm%'uQ’ﬁs’hamﬂ Visual Basic Version fouwnthijuniy
Visual BasicNET Tng Visual BasicNET (unrwdnnestunisiieglugainiaiie
Microsoft Studio.NET Taeagld IDE (Integrated Development Environment) 574
funwdudn 3 aw eglugeiedosilef deldur Visual C#, Visual C++ uav
Visual J#
2.6.1.2 UaRwad Visual Basic program
1. Simple Aadenisileulusunsy ileswnlufifauys Pointer waziinaln
lun1sdnmsiumheauiilngonluda
2. Plateform independent anunsnluvhauuussuuufiRnnsauls T
ﬂmﬁuﬁ’ﬁi‘%‘ﬂﬂﬁﬂ “Write once run anywhere”
Object Oriented Programming \fumsideulusunsuidaing
4. Dynamic ansau¥undsudiudy Library salddne



und 3
N1SATUILLAZNTES

Tun1soenuUUsEUUASITABUATsarats Tull saduazdeeinanudalafuafy
nann1siulunmsineesseuunew NAvannisvinaueeals ddwuseneulataiasus
avduiiwihitednels dmduuniazesutsfmannnsvhaulagsuuessEuy MIeBNRUUNNS
FRIUYDITYUU adaureantinee Interface TUsunsy LLazqﬂﬂmh%mialﬂé’a%n

3.1 YBULUANITHINTUYBITLUU

Tassaddlumsvineruvesyaniugu Tnsasvhmsdersne laidesdunsdedmesn
msfnse n1sReAdaTUETBITNLs ALY msfmuanailunsmugumsda-Uatuuazns
damsmuguanuiheedumedina Saiauniulaglusuns Visual Basic.NET Tnifuseingg
figniaanly szgndslueynaruaushumesneyn RS-232 Fameluused Microcontroller
uay MAX 232 Fudenldifuuesaduiaguues PIC16FET7 ileyinnisuszanauazsinsants
vhawwestusoludegud 3.1

Peristaltic pump

AOLN MBS NABIAIUAN

(M) AINTIWNITVINUVDITZUY
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NavInNINY T

Connector
15 pin

I
1
I
|
I
I
|
|
|
D-Sub D-Sub
|
USBto } Connector | ) MAX 232 [ M:cq%c:g;?ller Connector
|
|
I
I
|
I
I
I
|
|

| ' RS.232 | | + Pump 2

Computer |
9 pin 15 pin

' D-Sub
“4 Connector
15 pin

+ Pump3

() S19a21BERIUA1IY VRYAAIUAY
= v o
5UM 3.1 lassaalumsmaugnaaugu

3.2 NM3AIUAYN Peristaltic pump

ANNNSAUANNTEUIUNSTLA 3 B89 fe
S msmuqum'ﬁm{u—wqmmu‘uad%m (Start/Stop)
2 m'iﬂ’mﬂuﬁﬂmﬁnﬁwywm%u (Rotation Direction)
3. MINIVANAIINTI (Speed Control)
fauuuuannsnidennualdaesisie
LATUANANIULENAIUAL
2.AUALNIY Analog Interface
dmunisrauAury Control panel uansiagui 3.2

3.2.1 NIAUANHTULNIAIUAN

4 Starting the pump

I 1 Set the required speed cn the
l 2-digit speed selector.
mMa 99 = 100 rpm or 160 rpm
fian IFB' @ e {max. revolution)
= The rotation speed can be adjus-
ted while the pump is running.

MREGLO

2 Choose the rotation direction

3 Start the pump with the main switch
= run/stop function

4 Qverload indicator (red LED}

d =l 1
E‘U‘VI 3.2 INYASLBYANTTIATUANNTULNIAIUAL
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3.2.2 NMIAUANEIUBUIABNBUAD TN

n13A2uANNSA-Ua (Start/Stop)

msuaunsilin-Unazld PIC dmsuda-ro Pin vasduas Seanunsamunuldlag
msiWousion Pin 3 1§y Pin 1 (GND) iieidumsidatly

N15AIUANTANIIN1TVYU (Rotation Direction)

nsauauiann1sla-Uaiduludnwasideafuiunisavaunismyu fe
doyauiidansivyumudvionyumuduanain PIC SnifadoyauiiFesmnitluaunu
Aludrygnalvl Ground Wudsfu mIdersstaesuianieudy

nsAUANAMSITUNITML (Speed Control)

Tumsmuauanusatunmsmuliidenmuauainunsalasnisuiurumaumsaiuay
w8303 (Control Panel) astasvinmsifousion Pin 13 iy Pin 1 (GND) riey

dmdusiums Pin usias Pin wazs1easidun wansdisgui 3.3 wazansned 3.1

speed IN direction

+20VDC I - start

-I I ——remota

8765432 1—GCGND
oNoRoNoNoRoNo o
0Q00QO00
151413121110?

b

internal speed +5VDC

JU# 3.3 dumis Pin dwsunisaauAusy Analog Interface
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A1319% 3.1 Swazidea Pin U89 Analog interface

| Pin 1, GND (ground) Pin 5, speed IN Pin 10, +5Vpc
| Reference potential for all ather inputs | External speed control About +5 Vi are available. \
(0-5V, 0-10V, 0-20mA, 4-20mA) {max. current 0.1 A) |
| Input impedance and input range can
Pin 2, remote | be selected via a dip-switch inside the  pin 13, internal speed
For changing between manual contrel | pump (see p. 22) Analog interface activated
and analog interface. For activating {Pin 2 on GND) |
~ the analog interface, pin 2 mustbe | Input impedance - Pin 13 apen: The rotation speed is |
connected with pin 1 (GND) | 0.5V 18 kQ adjusted via pin 5 (speed IN).
0..10V 38k - Pin 13 on GND:The rotation speed
0..20mA 270Q can be adjuste by the speed selector |
| Pin 3, start 4..20mA 270 Q on the control panel of the pump.
| In remote operation {pin 2 to GND) the | ;
| pump starts when connected topin 1| pin 7, +20Vpc
| {GND) About +20 Vpc are available {max.
current 0.2 A),
| Pin 4, direction E
' In the open position the pump turns | pin 9, speed OUT
counter-clockwise; when connected to FfE‘QUE’I‘IC:{ proportional to the rotation
pin 1 (GNDJ) it turns clockwise, speed;

! 2 channels: 0-8 kHz, 3.2-160 rpm
| 4 channels: 0-5 kHz, 2.0-100 rpm
|
i
|
\

3.3 nsdade Pin vastluas Ground Tag Microcontroller

msmuauﬁmhu Microcontroller ~ 31191nKUAAILAANIIMIN Pin Tagndanaa
Ground Pinugesiidnglsiifeatiu Ground tuiie ‘0 Volt dauSah Ground veatly
vnq fsndeusieliniy Ground was Microcontroller samiuiden Port 10 wnstariiudy
Tnedly 1 fesld Pin o9 Microcontroller 2 Pin sthautiudait 1 14 PIN_AO fiu PIN_A1
Tag PIN_AO 1WuiSesvasnisillavieln dau PIN_AT ifuiFesesiians dufumsazdsdeya
971 Visual Basic 1n8fa Microcontroller 34l48nvsz 4 ¢ dlannsaauautia 1 agratutiu
W7l 1 asldnuse A, B, C uay D #fl 2 A E, F, G uae H 1Jusu 1ile Microcontroller 14y
dnuszanfavinisussananalagiindnniifie output low()  lunisfen Pin - westuas
Ground wag output_float() Tunsthiuwestueen Ground 31 output_float() Azn1slvum
fifualy Output aglulymn Open drain (ulnunfinudumugannaunseualsiing
p

Wutadoun1sul Pin v89U499n37n Ground @Sun1si@ausavUuit1iu Microcontroller
o 5'/ U A l:J o s
wagnsusznanamdnelulanaiagui 3.4 uazgui 3.5 nuddiu



:
NC }g Pumpl
Ne [ -
NC Gud
O/VREF+/CN2/RBO qc.%g—— oo
/VREE-/CN3/RB1 <<ag——— 2
AN2/SST/ICN4/RB? <% !
N3/INDX/CNS/RB3 (<52 2
QEAICT/CN6RBA <5 Gnd
‘QEB/ICS/CNT/RBS <52
ANG/OCFA/RB6  <is=— ki
AN7/RB7 <3!%;r—~ UE
ANS/RBS jerti— 1
2
)
JIATX/CNI/RCI3 -q§>5— Gad
JIARX/CNORRC14 q<i—
‘fSS Y
42 _—l—_
OCUICUINTI/RDO  farz=— Yo
OC2/1C2/INT2/RD1 (“'%1— ;

5UM 3.4 n13me Peristaltic pump 11U Microcontroller

21



char str;

v
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Tu 111l

1 e

& o
Vi 1 Hygun Iy

& o
YRR TRV

(1) Main function

(Interrupt condition occur)

Start

str = getc()

(@) Interrupt function

End

JUT 3.5 unudsninhdneszunyszanananiglu Microcontroller
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3.4 n3a39YanALITAe Visual Basic.NET
Tumswaungeniaslagld Visual Basic.NET uwiseenidu 2 dwu fe
1. mseenuuumstiensiesudsidoyaanngld sauisnismununszuiuntsse s
wie Interface Tagn3a1n Control object #1199 uimmdisenwuuls Tagld Visual
Basic.NET
2. 38y Code iU Control object 1lafl Event 1

3.4.1 N159DARUUNLIIDD GUI (Graphic User Interface)

windldosnuuunszuaunsingluminuauuds fussneuiiasdou Code fio
#319m1199 Interface  Impaunsavilalasain Control object 11719 Window form
mugﬂﬁ 3.6

(St command | ﬁ \\\\\\\[W‘*
S = —
o N —

Y -,

w:iiﬂé’s :

WIZIIEEIIZI
L:::I@ﬁ

= A e —

c oo

5 & oM

Gow 012 -

Me == o P T

Lo [omtr | [Lowee ] [oez] IMii

B B ,.m

N2 o

wzlﬁlﬁ g

Ui 3.6 vl Interface
13U 3.6 Aowthee Interface Fsayvimihiisumdanglfnunaediluss Peristaltic
pumplagass SednvaemMaheuRedensuutuiidensld wasdoudd wy firmanns
Muuﬂaq%nj, Sauteumvha, swegnanlnuaztn Saamrsamuguiudasyliuinian
8 Ty uadu 3 dwfte
uduusnidunisidendaglitusalavi waramnsamualudnunsiouaen
weniuli Tneidenldgean 8 Tu fequit 3.7
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gﬂﬁ 3.7 #1989 Sequential command

Tudu Set up 2edilTdmsulifldnussyunounisiin ssesnattunisauaz
Uavesln  lagagdlituirnunieudunazvgairaundouiuld wasdidlddonis

o

= o a1 v a4 | v o v o <
wWasuuUasia viemdsineg fansnsaldiedesdieluduidlfideuslulaiug dsuil 3.8

Y

gﬂﬁ' 3.8 N199 Set up
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! : : & <
Tudugavireiunis Display uuu Real time vaty inelvifldsmuiunnsiunis
o £ a k4 . P | A
vhanwestuyndnldluvaeiliou uasssydomsiniiviomsazaod Input wae Output

& 1 a o d
vosluusagila fagui 3.9

[Real Time Monitoring |

SN m—] o —

=N
St 1] ey
[T

Pumps [ |[4]

:a;ﬂﬁ 3.9 111199 Real time monitoring

3.4.2 yaAnaaniely Visual Basic.Net
| v & o " dAd N =& Qv a
nsdsteyarenneineynuagly Control object 931 SerialPort Fslddwiunas
doansmanesmeynaulneiidnuuedgui 3.10

# SerialPortl

g‘tl‘ﬁ 3.10 Control SerialPort
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as

nsnarandeulAnliide Form load uun Tnevinldweil
SerialPort1.PortName = "COM1"
SerialPort1.BaudRate = 9600
SerialPort1.DataBits = 8
SerialPort1.Parity = Ports.Parity.None
ﬂ?iLﬂﬂWB%G}auﬂiﬁJ‘lﬁﬁﬂf‘h
SerialPort1.0pen()
nsdasdayasanweinoynsuldma
SerialPort1.Write (Text As String)

3.4.2.1 nstlouida

1
o =

msteumdliusingluéa Listbox Tnefiguuuunsldei]
ListBox.Items.Add(Text As String)
3.4.2.2 n1TAUAIEe

\denddsiifiaamsazausniunals Delete 19 wsen RemoveAt Tnefiguuuunis

ListBox.Items.RemoveAt(Index)

) . P o ¢ I a v
AT index vunelie l@YTAUAN Integer Fudumiarsuressionis Ndaenisau

panvINABLINTA ListBox

3.4.2.3 N384 Run Uy

Tun15&s Run Yuiflasanniitu 8 # nselusdasivineulaedudassranulaiiy
90178 Multi Thread 101978 Tag Multi Thread Aan1sviaviangs Thread luanfeafu
Tu 1 Process niunsguaunIsuanIasUi 3.11



Start

v

¥4 Thread -8

o, =

95U Thread1-8

End

JUY 3.11 unudan1sdaiulnns 8 Anseuny

dmFunisatne Thread Wends
Dim Thread_Name As New Threading.Thread(AddressOf Sub Name)
dm3unsaniin Thread T4Ada
Thread Name.Start()
lufitiiflusunsuges (Sub Routine ) o¢ 8 Wsunsuledn PStart1() - Pstars()
Tneavaia Thread vaavi 8 TWsunsudes udavinnsdalivinausad
Dim mythreadl As New Threading. Thread(AddressOf Me.PStart1)
Dim mythread2 As New Threading. Thread(AddressOf Me.PStart2)
Dim mythread3 As New Threading. Thread(AddressOf Me.PStart3)
Dim mythreadd As New Threading. Thread(AddressOf Me.PStart4)
Dim mythread5 As New Threading. Thread(AddressOf Me.PStart5)
Dim mythreadé As New Threading.Thread(AddressOf Me.PStart6)
Dim mythread7 As New Threading.Thread(AddressOf Me.PStart7)
Dim mythread8 As New Threading. Thiead(AddressOl Me.PSLarl8)
mythread1.Start()
mythread?2.Start()
mythread3.Start()
mythread4.Start()
mythread5.Start()
mythreadé6.Start()
mythread7.Start()
mythread8.Start()

27
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ilold Method Start() ves Thread ¥ 8 9siinavinlilusunsugoess 8 Wsunsy

YUnSounueg19dasy
dmsunelulusunsuegasyia 8 lsunsuaziinisuguinesumds lnelivunaun

wamegy 3.12

i < list1.listcount

On

Cew

y

iy /
(@4 B

3
Hyua Ty

(m

)

/L

1
n-q‘umunlu
(@)

/

=

Mid(Listl.List(i), 3, 5)

12 = Mid(List1.List(i), 6, 5)

y

4

WAL i

WU 2 M

l

h 4

End

JUM 3.12 unwrian159u Loop 81UAAY




29

3.5 YAAIUAL

dmiuyamuauUsznaume nasamuay, aguuas USB to RS-232, @ D-SUB
Connector 2 %1 91U 8 1du fag 3.13 - 3.15 auaiy

(@) AN (4) ANUNAY

A U
JU# 3.13 nassAIum
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BnA1a9N18 U Microcontroller

9

#include <16F877.h>

#use delay(clock=10000000)

H#fuses HS,NOWDT

#use rs232(baud=9600,parity=N,xmit=PIN_C6,rcv=PIN_C7,bits=8)

boolean flg_int;

char str;

#int_RDA

void RDA isi()

{

str=getc();

flg_int=true;

}

void main()

{

flg_int=true;

enable_interrupts(INT_RDA);

enable_interrupts(global);
while(true)
{
if(fle_int)
{  if(str=="A)
{output_low(Pin_A0);}
else if(str=='B)
{output_float(PIN_A0);}
else if(str=="C)
{output_low(Pin_A1);}
else if(str=="D))
{output_float(PIN_A1);}
else if(str=="E")
{output_low(Pin_A2);}
else if(str=="F')
{output_float(PIN_A2);}
else if(str=='G)
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{output_low(Pin_A3);}
else if(str=="H
{output_float(PIN_A3);}
else if(str==")
{output_low(PIN_CO0);}
else if(str==")")
{foutput_float(PIN_CO);}
else if(str=='K)
{output_low(PIN_C1);}
else if(str=="L")
{output_float(PIN_C1);}
else if(str=="M)
{output_low(PIN_C2);}
else if(str=="N")
{output_float(PIN_C2);}
else if(str=='0)
{output_low(PIN_C3);}
else if(str=="P')
{foutput_float(PIN_C3);}
else if(str=='Q")
{output_low(PIN_BO);}
else if(str=='R)
{output_float(PIN BO);}
else if(str=='S)
{output_low(PIN_B1);}
else if(str=="T")
{output_float(PIN_B1);}
else if(str=="U")
{output_low(PIN_B2);}
else if(str=="V")
{output_float(PIN_B2);}
else if(str=="W')
{output_low(PIN_B4);}
else if(str=="X")
{output_float(PIN_B4);}
else if(str=="Y")
{output_low(PIN_DO0);}
else if(str=='7)

42



{output_float(PIN_D0);}
else if(str=="1)
{output_low(PIN_D1);}
else if(str=="2')
{output_float(PIN_D1);}
else if(str=="3")
{output_low(PIN_D2);}
else if(str=='4)
{output_float(PIN_D2);}
else if(str=='5')
{output low(PIN D3);}
else if(str=='6)
{output_float(PIN_D3);}
else if(str=='7")
{output_float(PIN_AO0);
output_float(PIN_A1);
output_float(PIN_A2);
output float(PIN_A3);
output_float(PIN_BO);
output_float(PIN_B1);
output_float(PIN_B2);
output_float(PIN_Ba);
output_float(PIN_CO);
output_float(PIN_C1);
output_float(PIN_C2);
output_float(PIN_C3);
output_float(PIN_DO);
output_float(PIN_D1);
output_float(PIN_D2);
output_float(PIN_D3),}
elsef}

flg_int=false;
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AMANUIN U

1
o/

YAAHILUSUNTY Visual Basic.NET

& v a W a wa . o o 1%
TUsunsu Visual Basic.NET fiasreairauanndiatuuussuuyujuAnig Windows iiedsuly

° v o . . v o o v
Microcontroller yinuiniaiuay Peristaltic pump vihaumunssuIunIsneanis

Imports System.lO

Imports System.Threading

Public Class Form1

Dim listgot As ListBox = ListBox1, chkdouble As ListBox, tpgbP1 As String, tpgbP2
As String, tpgbP3 As String, tpgbP4 As String, _

tpgbP5 As String, tpgbP6 As String, tpgbP7 As String, tpgbP8 As String

Dim tpl As String, tp2 As String, tp3 As String, tpd As String, tp5 As String, tp6 As
String, tp7 As String, tp8 As String

Dim roll As String, rol2 As String, rol3 As String, rol4 As String, rol5 As String, rol6 As
String, _

rol7 As String, rol8 As String, x1 As Integer, x2 As Integer, x3 As Integer, x4 As Integer,
x5 As Integer,

X6 As Integer, x7 As Integer, x8 As Integer, y1 As Integer, y2 As Integer, y3 As Integer,
y4 As Integer,

y5 As Integer, y6 As Integer, y7 As Integer, y8 As Integer, countP1 As Integer,
loopstartP1 As Integer,

countP2 As Integer, loopstartP2 As Integer, countP3 As Integer, loopstartP3 As Integer,
countP4 As Integer, loopstartP4 As Integer,

countP5 As Integer, loopstartP5 As Integer, countPé As Integer, loopstartPé As Integer,
countPT7 As Integer, loopstartP7 As Integer, _

countP8 As Integer, loopstartP8 As Integer,

intTimel As Integer = 0, intTime2 As Integer = 0, intTime3 As Integer = 0, intTimed As
Integer = 0, intTime5 As Integer = 0, _

intTime6 As Integer = 0, intTime7 As Integer = 0, intTime8 As Integer = 0, tpebAll As
Integer

Dim k1 As Integer = 1, k2 As Integer = 1, k3 As Integer = 1, kd As Integer = 1, k5 As
Integer = 1, k6 As Integer = 1, k7 As Integer = 1, k8 As Integer = 1

Dim z1 As Integer, z2 As Integer, z3 As Integer, z4 As Integer, z5 As Integer, z6 As
Integer, z7 As Integer, z8 As Integer
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Dim countcountP1 As Integer, looploopstartP1 As Integer, countcountP2 As Integer,
looploopstartP2 As Integer,

countcountP3 As Integer, looploopstartP3 As Integer, countcountP4d As Integer,
looploopstartP4 As Integer,

countcountP5 As Integer, looploopstartP5 As Integer, countcountPé As Integer,
looploopstartP6 As Integer,

countcountP7 As Integer, looploopstartP7 As Integer, countcountP8 As Integer,
looploopstartP8 As Integer

Dim g1 As Integer, g2 As Integer, ¢3 As Integer, g4 As Integer, ¢5 As Integer, g6 As
Integer, ¢7 As Integer, ¢8 As Integer

Dim gt1 As Integer, gt2 As Integer, gt3 As Integer, gtd4 As Integer, gt5 As Integer, gt6 As
Integer, gt7 As Integer, gt8 As Integer

Dim ul As Integer = 0, u2 As Integer = 0, u3 As Integer = 0, ud As Integer = 0, u5 As
Integer = 0, u6 As Integer = 0, u7 As Integer = 0, u8 As Integer = 0

Dim utl As Integer = 0, ut2 As Integer = 0, ut3 As Integer = 0, utd As Integer = 0, ut5
As Integer = 0, uté As Integer = 0, ut7 As Integer = 0, ut8 As Integer = 0

Dim m_event33 As New AutoResetEvent(False) 'pl

Dim m_event34 As New AutoResetEvent(False)

Dim m_event35 As New AutoResetEvent(False) 'p2

Dim m_event36 As New AutoResetEvent(False)

Dim m_event37 As New AutoResetEvent(False) 'p3

Dim m_event38 As New AutoResetEvent(False)

Dim m_event39 As New AutoResetEvent(False) 'pd

Dim m_eventd0 As New AutoResetEvent(False)

Dim m_event41 As New AutoResetEvent(False) 'p5

Dim m_event42 As New AutoResetEvent(False)

Dim m_event43 As New AutoResetEvent(False) 'p6

Dim m_eventd4 As New AutoResetEvent(False)

Dim m_event45 As New AutoResetEvent(False) 'p7

Dim m_eventd6 As New AuloReselEvenl(False)

Dim m_eventd7 As New AutoResetEvent(False) 'p

Dim m_event48 As New AutoResetEvent(False)

Dim mythreadl As Threading. Thread = New Threading.Thread(AddressOf Me.PStart1)

Dim mythread2 As Threading.Thread = New Threading. Thread(AddressOf Me.PStart2)

Dim mythread3 As Threading. Thread = New Threading.Thread(AddressOf Me.PStart3)

Dim mythread4 As Threading. Thread = New Threading. Thread(AddressOf Me.PStart4)
)

Dim mythread5 As Threading.Thread = New Threading. Thread(AddressOf Me.PStart5
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Dim mythread6é As Threading.Thread = New Threading. Thread(AddressOf Me.PStart6)
Dim mythread7 As Threading.Thread = New Threading. Thread(AddressOf Me.PStart7)
Dim mythread8 As Threading.Thread = New Threading. Thread(AddressOf Me.PStart8)
Dim m_eventl As New AutoResetEvent(False) 'pl

Dim m_event2 As New AutoResetEvent(False
Dim m_event3 As New AutoResetEvent(False
Dim m_eventd As New AutoResetEvent(False
02
Dim m_event6 As New AutoResetEvent(False
Dim m_event7 As New AutoResetEvent(False

)
)
)
Dim m_event5 As New AutoResetEvent(False)
)
)
Dim m_event8 As New AutoResetEvent(False)

)

Dim m_event9 As New AutoResetEvent(False) 'p3
Dim m_event10 As New AutoResetEvent(False)
Dim m_event11 As New AutoResetEvent(False)
Dim m_event12 As New AutoResetEvent(False)
Dim m_event13 As New AutoResetEvent(False) 'pd
Dim m_event14 As New AutoResetEvent(False)
Dim m_event15 As New AutoResetEvent(False)
Dim m_event16 As New AutoResetEvent(False)
Dim m_eventl7 As New AutoResetEvent(False) 'p5
Dim m_event18 As New AutoResetEvent(False)
Dim m_event19 As New AutoResetEvent(False)
Dim m_event20 As New AutoResetEvent(False)
Dim m_event21 As New AutoResetEvent(False) 'p6
Dim m_event22 As New AutoResetEvent(False)
Dim m_event23 As New AutoResetEvent(False)
Dim m_event24 As New AutoResetEvent(False)
Dim m_event25 As New AutoResetEvent(False) 'p7
Dim m_event26 As New AutoResetEvent(False)
Dim m_event27 As New AutoResetEvent(False)
Dim m_event28 As New AutoResetEvent(False)
Dim m_event29 As New AutoResetEvent(False) 'p8
Dim m_event30 As New AutoResetEvent(False)
Dim m_event31 As New AutoResetEvent(False)
Dim m_event32 As New AutoResetEvent(False)
Public Delegate Sub delcw _ccwP1(ByVal str As String) : Public Delegate Sub
delon_offP1(ByVal str As String)



Public Delegate Sub delcw_ccwP2(ByVal str As String) : Public Delegate Sub
delon_offP2(ByVal str As String)

Public Delegate Sub delcw_ccwP3(ByVal str As String) : Public Delegate Sub
delon_offP3(ByVal str As String)

Public Delegate Sub delcw_ccwPd4(ByVal str As String) : Public Delegate Sub
delon_offP4(ByVal str As String)

Public Delegate Sub delcw_ccwP5(ByVal str As String) : Public Delegate Sub
delon_offP5(ByVal str As String)

Public Delegate Sub delcw_ccwP6(ByVal str As String) : Public Delegate Sub
delon_offP6(ByVal str As String)

Public Delegate Sub delcw ccwP7(ByVal str As String) : Public Delegate Sub
delon_offP7(ByVal str As String)

Public Delegate Sub delcw _ccwP8(ByVal str As String) : Public Delegate Sub
delon_offP8(ByVal str As String)

Public Delegate Sub delpgbP1(ByVal str As String) : Public Delegate Sub
delpgbP2(ByVal str As String)

Public Delegate Sub delpghP3(ByVal str As String) : Public Delegate Sub
delpgbP4(ByVal str As String)

Public Delegate Sub delpgbP5(ByVal str As String) : Public Delegate Sub
delpgbPé6(ByVal str As String)

Public Delegate Sub delpgbP7(ByVal str As String) : Public Delegate Sub
delpgbP8(ByVal str As String)

Public Delegate Sub delpgbP1x(ByVal str As String) : Public Delegate Sub
delpgbP2x(ByVal str As String)

Public Delegate Sub delpgbP3x(ByVal str As String) : Public Delegate Sub
delpgbPdx(ByVal str As String)

Public Delegate Sub delpgbP5x(ByVal str As String) : Public Delegate Sub
delpgbPéx(ByVal str As String)

Public Delegate Sub delpgbP7x(ByVal str As String) : Public Delegate Sub
delpgbP8x(ByVal str As Slring)

Private Sub MyListBox_GotFocus(ByVal sender As Object, ByVal e As
System.EventArgs) Handles ListBox1.GotFocus,

ListBox2.GotFocus, ListBox3.GotFocus, ListBox4.GotFocus, ListBox5.GotFocus,
ListBox6.GotFocus, ListBox7.GotFocus,

ListBox8.GotFocus

listgot = sender

End Sub



Private Sub btnCw_Click(ByVal sender As System.Object, ByVal e As
System.EventArgs) Handles btnCw.Click

If listgot Is Nothing Then

MessageBox.Show("\dondauandnau”, "', MessageBoxButtons.OK,
MessageBoxlcon.Information)

Else

Select Case listgot.Name

Case "ListBox1"

ListBox1.ltems.Add("cw")

Case "ListBox2"

ListBox2.Items. Add("cw")

Case "ListBox3"

ListBox3.Items.Add("cw")

Case "ListBox4"

ListBox4.ltems. Add("cw")

Case "ListBox5"

ListBox5.Items.Add("cw")

Case "ListBox6"

ListBox6.ltems.Add("cw")

Case "ListBox7"

ListBox7.Items.Add("cw")

Case "ListBox8"

ListBox8.Items.Add("ew")

Case Else

End Select

End If

End Sub

Private Sub btnCcw_Click(ByVal sender As System.Object, ByVal e As
System.EventArgs) Handles btnCew.Click

Il listgol Is Nothing Then

MessageBox.Show("Lﬁaﬂﬁauaﬂsﬁﬂ'au", ", MessageBoxButtons.OK,
MessageBoxIcon.Information)

Else

Select Case listgot.Name

Case "ListBox1"

ListBox1.ltems.Add("ccw")

Case "ListBox2"

ListBox2.Items.Add("ccw")



Case "ListBox3"
ListBox3.ltems.Add("ccw")
Case "ListBox4"
ListBoxd.Items.Add("ccw")
Case "ListBox5"
ListBox5.Iltems.Add("cew")
Case "ListBox6"
ListBox6.Items.Add("ccw")
Case "ListBox7"
ListBox7.Items.Add("ccw")
Case "ListBox8"
ListBox8.Items.Add("ccw")
End Select

End If

End Sub

Private Sub btnDelete Click(ByVal sender As System.Object, ByVal e As

System.EventArgs) Handles btnDelete.Click

If listgot Is Nothing Then

MessageBox.Show("LﬁaﬂﬁaUEm‘Eﬁau", ", MessageBoxButtons.OK,
MessageBoxlcon.Information)

Else

Select Case listgot.Name

Case "ListBox1"

If ListBox1.Selectedindex <> -1 Then
ListBox1.ltems.RemoveAt(ListBox1.Selectedindex)

Else

MessageBox.Show("Lﬁaﬂlammﬁ%auﬁau", "', MessageBoxButtons.OK,
MessageBoxIcon.Asterisk)

End If

Case "LislBox2"

If ListBox2.SelectedIindex <> -1 Then
ListBox2.ltems.RemoveAt(ListBox2.Selectedindex)

Else

MessageBox.Show("Lﬁaﬂlamu‘ﬁl%auﬁau", ", MessageBoxButtons.OK,
MessageBoxlcon.Asterisk)

End If

Case "ListBox3"

If ListBox3.SelectedIndex <> -1 Then
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ListBox3.ltems.RemoveAt(ListBox3.Selectedindex)

Else

MessageBox.Show("LgaﬂlaquﬁﬁlzaUﬂ'au", " MessageBoxButtons.OK,
MessageBoxIcon.Asterisk)

End If

Case "ListBox4"

If ListBox4.Selectedindex <> -1 Then
ListBox4.ltems.RemoveAt(ListBox4.Selectedindex)

Else

MessageBox.Show("Lﬁaﬂlamuﬁﬂsauﬁau", ", MessageBoxButtons.OK,
MessageBoxIcon.Asterisk)

End If

Case "ListBox5"

If ListBox5.Selectedindex <> -1 Then
ListBox5.ltems.RemoveAt(ListBox5.Selectedindex)

Else

MessageBox.Show("\danlemuiiazauneu’, " MessageBoxButtons.OK,
MessageBoxlcon.Asterisk)

End If

Case "ListBox6"

If ListBox6.Selectedindex <> -1 Then
ListBox6.Items.RemoveAt(ListBox6.Selectedindex)

Else

MessageBox.Show("LﬁanlameﬁﬁlxaUﬂ"e]‘u", " MessageBoxButtons.OK,
MessageBoxlcon.Asterisk)

End If

Case "ListBox7"

If ListBox7.Selectedindex <> -1 Then
ListBox7.ltems.RemoveAt(ListBox7.Selectedindex)

Else

MessageBox.Show("LﬁE}ﬂlammﬁ%aUﬂ'a‘u", " MessageBoxButtons.OK,
MessageBoxlcon.Asterisk)

End If

Case "ListBox8"

If ListBox8.SelectedIndex <> -1 Then
ListBox8.Items.RemoveAt(ListBox8.SelectedIindex)

Else
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MessageBox.Show("idanlamuiivzaunou’, "', MessageBoxButtons.OK,
MessageBoxlcon.Asterisk)

End If

End Select

End If

End Sub

Private Sub btnClear_Click(ByVal sender As System.Object, ByVal e As
System.EventArgs) Handles btnClear.Click

If listgot Is Nothing Then

MessageBox.Show("tdandauangnau’, "', MessageBoxButtons.OK,
MessageBoxIcon.Information)

Else

Select Case listgot.Name

Case "ListBox1"

ListBox1.ltems.Clear()

Case "ListBox2"

ListBox2.Items.Clear()

Case "ListBox3"

ListBox3.Iltems.Clear()

Case "ListBoxd"

ListBox4.Items.Clear()

Case "ListBox5"

ListBox5.ltems.Clear()

Case "ListBox6"

ListBox6.Items.Clear()

Case "ListBox7"

ListBox7.ltems.Clear()

Case "ListBox8"

ListBox8.Items.Clear()

End Select

End If

End Sub

Private Sub btnOn_Click(ByVal sender As System.Object, ByVal e As
System.EventArgs) Handles btnOn.Click

Dim textl As Object

Select Case txtOn.TextLength

Case 5

textl = txtOn.Text



Case 4

textl = "0" & txtOn.Text
Case 3

textl = "00" & txtOn.Text
Case 2

textl = "000" & txtOn.Text
Case 1

textl = "0000" + txtOn.Text
Case O

textl = "00000" + txtOn.Text
End Select

If textl <> "00000" Then

If listgot Is Nothing Then
MessageBox.Show("ldandauandnau’, ', MessageBoxButtons.OK,
MessageBoxIcon.Information)

Else

Select Case listgot.Name

Case "ListBox1"

ListBox1.Items.Add("on " & text1 & " s")
Case "ListBox2"

ListBox2.ltems.Add("on " & textl & " s")
Case "ListBox3"

ListBox3.ltems.Add("on " & textl & " s")
Case "ListBoxd"

ListBoxd.ltems.Add("on " & textl & " s")
Case "ListBox5"

ListBox5.ltems.Add("on " & textl & " s")
Case "ListBox6"

ListBox6.ltems.Add("on " & textl & " s")
Case "LislBoxT7"

ListBox7.ltems.Add("on " & textl & " s")
Case "ListBox8"

ListBox8.Items.Add("on " & textl & " s")
End Select

End If

End If

End Sub
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Private Sub btnOff Click(ByVal sender As System.Object, ByVal e As
System.EventArgs) Handles btnOff.Click

Dim text2 As Object

Select Case txtOff. TextLength

Case 5

text2 = txtOff Text

Case 4

text2 = "0" & txtOff Text
Case 3

text2 = "00" & txtOff. Text
Case 2

text2 = "000" & txtOff Text
Case 1

text2 = "0000" & txtOff. Text
Case O

text2 = "00000" & txtOff. Text
End Select

If text2 <> "00000" Then

If listgot Is Nothing Then
MessageBox.Show("laandauendnau”, ", MessageBoxButtons.OK,
MessageBoxlcon.Information)

Else

Select Case listgot.Name

Case "ListBox1"
ListBox1.ltems.Add("off " & text2 & " s")
Case "ListBox2"
ListBox2.Items.Add("off " & text2 & " s")
Case "ListBox3"

ListBox3.ltems. Add("off " & text2 & " s")
Case "ListBox4"
ListBox4.ltems.Add("off " & text2 & " s")
Case "ListBox5"

ListBox5.Items. Add("off " & text2 & " s")
Case "ListBox6"
ListBox6.ltems.Add("off " & text2 & " s")
Case "ListBox7"

ListBox7.Items.Add("off " & text2 & " s")
Case "ListBox8"
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ListBox8.Items.Add("off " & text2 & " s")

End Select

End If

End If

End Sub

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

Dim text3 As Object

Select Case txtLstart.TextLength

Case 5

text3 = txtLstart

Case 4

text3 = "0" & txtLstart. Text

Case 3

text3 = "00" & txtlLstart.Text

Case 2

text3 = "000" & txtLstart.Text

Case 1

text3 = "0000" & txtLstart.Text

Case 0

text3 = "00000" & txtLstart.Text

End Select

If text3 <> "00000" Then

If listgot Is Nothing Then
MessageBox.Show("l@andauandneu’, ™ MessageBoxButtons.OK,
MessageBoxIcon.Information)

Else

Select Case listgot.Name

Case "ListBox1"

ListBox1.Items. Add("Repeal " & lexl3 & " limes")
Case "ListBox2"

ListBox2.ltems. Add("Repeat " & text3 & " times")
Case "ListBox3"

ListBox3.ltems.Add("Repeat " & text3 & " times")
Case "ListBox4"

ListBoxd.ltems.Add("Repeat " & text3 & " times")
Case "ListBox5"

ListBox5.ltems.Add("Repeat " & text3 & " times")



Case "ListBox6"

ListBox6.ltems.Add("Repeat " & text3 & " times")

Case "ListBox7"

ListBox7.ltems.Add("Repeat " & text3 & " times")

Case "ListBox8"

ListBox8.ltems.Add("Repeat " & text3 & " times")

End Select

End If

Eret IF

End Sub

Private Sub btnLstop_Click(ByVal sender As System.Object, ByVal e As
System.EventArgs) Handles btnlLstop.Click

If listgot Is Nothing Then

MessageBox.Show("l@andguangnau’, ™, MessageBoxButtons.OK,
MessageBoxlcon.Information)

Else

Select Case listgot.Name

Case "ListBox1"

ListBox1.ltemns.Add("Repeat(End) ")

Case "ListBox2"
ListBox2.ltems.Add("Repeat(End) "
Case "ListBox3"
ListBox3.ltems.Add("Repeat(End) "
Case "ListBoxd"
ListBox4.ltems.Add("Repeat(End) ")
Case "ListBox5"
ListBox5.Itemns.Add("Repeat(End) "
Case "ListBox6"
ListBox6.ltems.Add("Repeat(End) ")
Case "LislBox7"
ListBox7.Items.Add("Repeat(End) "
Case "ListBox8"
ListBox8.Items.Add("Repeat(End) ")

End Select

End If

End Sub

Private Sub btnStart_Click(ByVal sender As System.Object, ByVal e As
System.EventArgs) Handles btnStart.Click

~—

~

~—

RS
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Dim mythreadl As Threading.Thread = New Threading.Thread(AddressOf Me.PStart1)
Dim mythread2 As Threading.Thread = New Threading.Thread(AddressOf Me.PStart2
Dim mythread3 As Threading.Thread = New Threading. Thread(AddressOf Me.PStart3
Dim mythreadd As Threading. Thread = New Threading. Thread(AddressOf Me.PStartd

Dim mythread7 As Threading. Thread = New Threading. Thread(AddressOf Me.PStart7

)
)
( )
Dim mythread5 As Threading. Thread = New Threading. Thread(AddressOf Me.PStart5)
Dim mythreadé As Threading. Thread = New Threading. Thread(AddressOf Me.PStart6)
( )
( )

Dim mythread8 As Threading.Thread = New Threading. Thread(AddressOf Me.PStart8

mythread1.Start()
mythread?2.Start()
mythread3.Start()
mythread4.Start()
mythread5.Start()
mythreadé.Start()
mythread7.Start()
mythread8.Start()
btnStart.Enabled = False
btnReset.Enabled = False
bntStartP1.Enabled = False
bntStartP2.Enabled = False
bntStartP3.Enabled = False
bntStartP4.Enabled = False
bntStartP5.Enabled = False
bntStartP6.Enabled = False
bntStartP7.Enabled = False
bntStartP8.Enabled = False
Timer9.Enabled = True
End Sub

Public Sub cw_cewP1(ByVal slr As Slring)

ListBox1.5electedindex = x1
If str = "cw" Then
SerialPort1.Write("C")

roll = "cw"
Else
roll = "ccw"

SerialPort1.Write("D")
End If



End Sub

Public Sub on_offP1(ByVal str As String)
ListBox1.Selectedindex = x1

If str = "off" Then

SerialPort1.Write("B")

PictureBox1.ImageLocation

1l

"c:\program files\peristaltic pump\reference\anigif.gif"

"c:\program files\peristaltic

I}

PictureBox9.Imagelocation
pump\reference\anigif ccw_arrow.gif"

PictureBox10.Imagel ocation = "c:\program files\peristaltic
pump\reference\anigif_cw_arrow.gif"

Else

SerialPort1.Write("A")

If roll = "cw" Then

PictureBox1.ImagelLocation = "c:\program files\peristaltic pump\reference\cw.gif"
PictureBox9.Imagelocation = "c:\program files\peristaltic
pump\reference\cw_arrow.gif"

PictureBox10.Imagel.ocation = "c:\program files\peristaltic
pump\reference\cw_arrow.gif"

Elself roll = "cew" Then

1

PictureBox1.Imagel.ocation = "c:\program files\peristaltic pump\reference\ccw.gif"

"c:\program files\peristaltic

PictureBox9.Imagelocation
pump\reference\ccw_arrow.gif"
PictureBox10.Imagel.ocation = "c:\program files\peristaltic
pump\reference\ccw_arrow.gif"

Else

PictureBox1.Imagelocation

"c:\program files\peristaltic pump\reference\ccw.gif"

'defaul ccw

1

PictureBox9.Imagelocation = "c:\program files\peristaltic
pump\reference\ccw_arrow.gif"
PiclureBox10.ImagelLocalion = "c:\program files\peristaltic
pump\reference\ccw_arrow.gif"

End If

End If

End Sub

Public Sub cw_ccwP2(ByVal str As String)
ListBox2.SelectedIndex = x2

If str = "cw" Then

SerialPort 1. Write("G")



rol2 = "cw"

Else

SerialPort1.Write("H")

rol2 = "cew"

End If

End Sub

Public Sub on_offP2(ByVal str As String)

ListBox2.Selectedindex = x2

If str = "off" Then

SerialPort1.Write("F")

PictureBox2.Imagel.ocation = "c:\program files\peristaltic pump\reference\anigif.qif"
PictureBox11.Imagelocation = "c:\program files\peristaltic
pump\reference\anigif ccw_arrow.gif"

PictureBox12.ImagelLocation = "c:\program files\peristaltic
pump\reference\anigif cw_arrow.gif"

Else

SerialPort1 Write("E")

If rol2 = "ew" Then

PictureBox2.ImagelLocation = "c:\program files\peristaltic pump\reference\cw.gif"
PictureBox11.ImagelLocation = "c:\program files\peristaltic
pump\reference\cw_arrow.gif"

PictureBox12.ImagelLocation = "c:\program files\peristaltic
pump\reference\cw._arrow.gif"

Elself rol2 = "ccw" Then

PictureBox2.ImagelLocation = "c:\program files\peristaltic pump\reference\ccw.gif"
PictureBox11.Imagelocation = "c:\program files\peristaltic
pump\reference\ccw_arrow.gif"

PictureBox12.ImageLocation = "c:\program files\peristaltic
pump\reference\ccw_arrow.gif"

Else

PictureBox2.ImagelLocation = "c:\program files\peristaltic pump\reference\ccw.gif"
'defaul

PictureBox11.Imagelocation = "c:\program files\peristaltic
pump\reference\ccw_arrow.gif"

PictureBox12.ImagelLocation = "c:\program files\peristaltic
pump\reference\ccw_arrow.gif"

End If

End If



End Sub

Public Sub cw_ccwP3(ByVal str As String)

ListBox3.SelectedIndex = x3

If str = "cw" Then

SerialPort1.Write("K")

rol3 = "cw"

Else

SerialPort1.Write("L")

rol3 = "ccw”

End If

End Sub

Public Sub on_offP3(ByVal str As String)

ListBox3.SelectedIindex = x3

If str = "off" Then

SerialPort1.Write("J")

PictureBox3.ImagelLocation = "c:\program files\peristaltic pump\reference\anigif.gif"
PictureBox13.ImagelLocation = "c:\program files\peristaltic
pump\reference\anigif ccw arrow.gif"

PictureBox14.ImagelLocation = "c:\program files\peristaltic
pump\reference\anigif cw arrow.gif"

Else SerialPort1.Write("l")

If rol3 = "cw" Then

PictureBox3.ImageLocation = "c:\program files\peristaltic pump\reference\cw.gif"
PictureBox13.Imagelocation = "c:\program files\peristaltic
pump\reference\cw_arrow.gif"

PictureBox14.ImagelLocation = "c:\program files\peristaltic
pump\reference\cw_arrow.gif"

Elself rol3 = "ccw" Then

PictureBox3.ImageLocation = "c:\program files\peristaltic pump\reference\ccw.gif"
PiclureBox13.Imagelocalion = "c\program files\peristallic
pump\reference\ccw_arrow.gif"

PictureBox14.ImageLocation = "c:\program files\peristaltic
pump\reference\ccw_arrow.gif"

Else

PictureBox3.Imagel.ocation = "c:\program files\peristaltic pump\reference\ccw.gif"
'defaul

PictureBox13.ImageLocation = "c:\program files\peristaltic

pump\reference\ccw_arrow.gif"
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PictureBox14.ImagelLocation = "c:\program files\peristaltic
pump\reference\ccw_arrow.gif"

End If

End If

End Sub

Public Sub cw_ccwP4(ByVal str As String)
ListBoxd.Selectedindex = x4

If str = "cw" Then

SerialPort1.Write("0")

rold = "cw"

Else

SerialPort1.Write("P")

rold = "ccw"

End If

End Sub

Public Sub on_offPd(ByVal str As String)
ListBoxd.Selectedindex = x4

If str = "off" Then

SerialPort1.Write("N")

PictureBox4.Imagelocation = "c:\program files\peristaltic pump\reference\anigif.gif"

PictureBox15.Imagel ocation = "c:\program files\peristaltic
pump\reference\anigif ccw_arrow.gif"
PictureBox16.ImagelLocation = "c:\program files\peristaltic
pump\reference\anigif cw_arrow.gif"

Else SerialPortl.Write("M")

If rold = "cw" Then

PictureBox4.ImagelLocation = "c:\program files\peristaltic pump\reference\cw.gif"
PictureBox15.Imagelocation = "c:\program files\peristaltic
pump\reference\cw_arrow.gif"
PictureBox16.ImagelLocation = "c:\program files\peristaltic
pump\reference\cw_arrow.gif"

Elself rold = "ccw" Then

PictureBoxd.Imagel.ocation = "c:\program files\peristaltic pump\reference\ccw.gif"

PictureBox15.Imagelocation = "c:\program files\peristaltic
pump\reference\ccw_arrow.gif"
PictureBox16.Imagelocation = "c:\program files\peristaltic
pump\reference\ccw_arrow.gif"

Else
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PictureBox4.Imagelocation = "c:\program files\peristaltic pump\reference\ccw.gif"
'defaul

PictureBox15.ImagelLocation = "c:\program files\peristaltic
pump\reference\ccw_arrow.gif"
PictureBox16.Imagelocation = "c:\program files\peristaltic
pump\reference\ccw_arrow.gif"

End If

End If

End Sub

Public Sub cw_ccwP5(ByVal str As String)
ListBox5.5Selectedindex = x5

If str = "cw" Then

SerialPort1.Write("S")

rol5 = "cw"

Else
SerialPort1.Write("T")
rol5 = "cew”

End If

End Sub

Public Sub on offP5(ByVal str As String)

ListBox5.5electedIndex = x5

If str = "off" Then

SerialPort1.Write("R")

PictureBox5.ImageLocation = "c:\program files\peristaltic pump\reference\anigif.gif"
PictureBox17.Imagelocation = "c:\program files\peristaltic

pump\reference\anigif ccw_arrow.gif"

PictureBox18.ImageLocation = "c:\program files\peristaltic

pump\reference\anigif cw_arrow.gif"

Else

SerialPorl1.Write("Q")

If rol5 = "ew" Then

PictureBox5.ImageLocation = "c:\program files\peristaltic pump\reference\cw.gif"
PictureBox17.ImagelLocation = "c:\program files\peristaltic
pump\reference\cw_arrow.gif"

PictureBox18.ImagelLocation = "c:\program files\peristaltic
pump\reference\cw_arrow.gif"

Elself rol5 = "ccw" Then

PictureBox5.ImagelLocation = "c:\program files\peristaltic pump\reference\ccw.gif"



PictureBox17.Imagelocation = "c:\program files\peristaltic
pump\reference\ccw_arrow.gif"
PictureBox18.ImageLocation = "c:\program files\peristaltic
pump\reference\ccw_arrow.gif"

Else

PictureBox5.ImagelLocation = "c:\program files\peristaltic pump\reference\ccw.gif"
‘defaul

PictureBox17.ImagelLocation = "c:\program files\peristaltic
pump\reference\ccw_arrow.gif"
PictureBox18.ImagelLocation = "c:\program files\peristaltic
pump\reference\ccw_arrow.gif"

End If

End If

End Sub

Public Sub cw_ccwP6(ByVal str As String)
ListBox6.5electedIindex = x6

If str = "cw" Then

SerialPort1.Write("W")

rolé = "cw"

Else

SerialPort1.Write("X")

rolé = "cew"

End If

End Sub

Public Sub on_offP6(ByVal str As String)
ListBox6.SelectedIndex = x6

If str = "off" Then

SerialPort1.Write("V")

PictureBox6.Imagel.ocation = "c:\program files\peristaltic pump\reference\anigif.gif"
PiclureBox19.Imagelocatlon = "c:\program files\peristaltic
pump\reference\anigif ccw_arrow.gif"
PictureBox20.Imagelocation = "c:\program files\peristaltic
pump\reference\anigif cw_arrow.gif"

Else

SerialPort1.Write("U")

If rolé = "cw" Then

PictureBox6.Imagelocation = "c:\program files\peristaltic pump\reference\cw.gif"
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PictureBox19.ImagelLocation = "c:\program files\peristaltic
pump\reference\cw_arrow.gif"
PictureBox20.ImagelLocation = "c:\program files\peristaltic
pump\reference\cw_arrow.gif"

Elself rolé = "cew" Then

PictureBox6.ImagelLocation = "c:\program files\peristaltic pump\reference\ccw.gif"
PictureBox19.Imagelocation = "c:\program files\peristaltic
pump\reference\ccw_arrow.gif"
PictureBox20.ImagelLocation = "c:\program files\peristaltic
pump\reference\ccw_arrow.gif"

Else

PictureBox6.Imagelocation = "c:\program files\peristaltic pump\reference\ccw.gif"
'defaul

PictureBox19.ImagelLocation = "c:\program files\peristaltic
pump\reference\ccw_arrow.gif"
PictureBox20.Imagelocation = "c:\program files\peristaltic
pump\reference\ccw_arrow.gif"

End If

End If

End Sub

Public Sub cw_cecwP7(ByVal str As String)
ListBox7.Selectedindex = x7

If str = "cw" Then

SerialPort1.Write("1")

rol7 = "cw"

Else

SerialPort1.Write("2")

rol7 = "ccw"

End If

End Sub

Public Sub on_offP7(ByVal str As String)
ListBox7.Selectedindex = x7

If str = "off" Then

SerialPort1.Write("Z")

PictureBox7.Imagelocation = "c:\program files\peristaltic pump\reference\anigif.gif"
PictureBox21.Imagelocation = "c:\program files\peristaltic

pump\reference\anigif ccw arrow.gif"
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PictureBox22.Imagelocation = "c:\program files\peristaltic
pump\reference\anigif cw_arrow.gif"

Else

SerialPort1.Write("Y")

If rol7 = "cw" Then

PictureBox7.ImagelLocation = "c:\program files\peristaltic pump\reference\cw.gif"
PictureBox21.ImagelLocation = "c:\program files\peristaltic
pump\reference\cw_arrow.gif" '
PictureBox22.Imagelocation = "c:\program files\peristaltic
pump\reference\cw_arrow.gif"

Elself rol7 = "ccw" Then

PictureBox7.ImagelLocation = "c:\program files\peristaltic pump\reference\ccw.gif"
PictureBox21.Imagel.ocation = "c:\program files\peristaltic
pump\reference\ccw_arrow.gif"
PictureBox22.Imagel.ocation = "c:\program files\peristaltic
pump\reference\ccw_arrow.gif"

Else

PictureBox7.ImagelLocation = "c:\program files\peristaltic pump\reference\ccw.gif"
'defaul

PictureBox21.ImagelLocation = "c:\program files\peristaltic
pump\reference\ccw_arrow.gif"
PictureBox22.Imagelocation = "c:\program files\peristaltic
pump\reference\ccw_arrow.gif"

End If

End If

End Sub

Public Sub cw_ccwP8(ByVal str As String)
ListBox8.5electedIndex = x8

If str = "cw" Then

SerialPort1.Wrlte("5")

rol8 = "cw"

Else

SerialPort1.Write("6")

rol8 = "cew"

End If

End Sub

Public Sub on_offP8(ByVal str As String)
ListBox8.5electedindex = x8



If str = "off" Then

SerialPort1.Write("4")

PictureBox8.ImageLocation = "c:\program files\peristaltic pump\reference\anigif.gif"
PictureBox23.ImagelLocation = "c:\program files\peristaltic
pump\reference\anigif ccw_arrow.gif"

PictureBox24.Imagelocation = "c:\program files\peristaltic
pump\reference\anigif cw_arrow.gif"

Else

SerialPort1.Write("3")

If rol8 = "cw" Then

PictureBox8.Imagel.ocation = "c:\program files\peristaltic pump\reference\cw.gif"
PictureBox23.ImageLocation = "c:\program files\peristaltic
pump\reference\cw_arrow.gif"

PictureBox24.Imagel.ocation = "c:\program files\peristaltic
pump\reference\cw_arrow.gif"

Elself rol8 = "ccw" Then

PictureBox8.ImagelLocation = "c:\program files\peristaltic pump\reference\ccw.gif"
PictureBox23.ImagelLocation = "c:\program files\peristaltic
pump\reference\ccw_arrow.gif"

PictureBox24.Imagelocation = "c:\program files\peristaltic
pump\reference\ccw_arrow.gif"

Else

PictureBox8.Imagel ocation = "c:\program files\peristaltic pump\reference\ccw.gif"
'defaul

PictureBox23.Imagelocation = "c:\program files\peristaltic
pump\reference\ccw_arrow.gif"

PictureBox24.Imagelocation = "c:\program files\peristaltic
pump\reference\ccw_arrow.gif"

End If

End If

End Sub

Public Sub pgbP1x(ByVal str As String)
intTimel =0

ProgressBarl.Value = 0
Timerl.Enabled = 0
SerialPort1.Write("B")
SerialPort1.Write("D")



ListBox1.SelectedIndex = ListBox1.ltems.Count - 1
End Sub

Public Sub pgbP2(ByVal str As String)
tpgbP2 = str

ProgressBar2.Value = 0
Timer2.Interval = 1000
Timer2.Enabled = 1

End Sub

Public Sub pgbP2x(ByVal str As String)
intTimez2 = 0

ProgressBar2.Value = 0
Timer2.Enabled = 0
SerialPort1.Write("F")
SerialPort1.Write("H")
ListBox2.Selectedindex = ListBox2.ltems.Count - 1
End Sub

Public Sub pgbP3(ByVal str As String)
tpgbP3 = str

ProgressBar3.Value = 0
Timer3.Interval = 1000
Timer3.Enabled = 1

End Sub

Public Sub pgbP3x(ByVal str As String)
intTime3 =0

ProgressBar3.Value = 0
Timer3.Enabled = 0
SerialPort1.Write("J")
SerialPort1.Write("L")
ListBox3.Selectedindex = ListBox3.ltems.Count - 1
End Sub

Public Sub pgbP4(ByVal str As String)
tpgbP4 = str

ProgressBar4.Value = 0
Timerd.Interval = 1000
Timer4.Enabled = 1

End Sub

Public Sub pgbPdx(ByVal str As String)
intTimed = 0
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ProgressBard.Value = 0
Timerd.Enabled = 0
SerialPort1.Write("N")
SerialPort1.Write("P")
ListBox4.SelectedIndex = ListBoxd.ltems.Count - 1
End Sub

Public Sub pgbP5(ByVal str As String)
tpgbP5 = str

ProgressBar5.Value = 0
Timer5.Interval = 1000
Timer5.Enabled = 1

End Sub

Public Sub pgbP5x(ByVal str As String)
intTime5 =0

ProgressBar5.Value = 0
Timer5.Enabled = 0
SerialPort1.Write("R")
SerialPort1.Write("T")
ListBox5.Selectedindex = ListBox5.ltems.Count - 1
End Sub

Public Sub pgbP6(ByVal str As String)
tpgbP6 = str

ProgressBar6.Value = 0
Timer6.Interval = 1000
Timer6.Enabled = 1

End Sub

Public Sub pgbP6x(ByVal str As String)
intTimeé = 0

ProgressBar6.Value = 0
Timer6.Enabled = 0
SerialPort1.Write("V")
SerialPort1.Write("X")
ListBox6.SelectedIndex = ListBox6.Items.Count - 1
End Sub

Public Sub pgbP7(ByVal str As String)
tpgbP7 = str

ProgressBar7.Value = 0
Timer7.Interval = 1000
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Timer7.Enabled = 1

End Sub

Public Sub pgbP7x(ByVal str As String)

intTime7 =0

ProgressBar7.Value = 0

Timer7.Enabled = 0

SerialPort1.Write("Z")

SerialPort1.Write("2")

ListBox7.SelectedIndex = ListBox7.ltems.Count - 1
End Sub

Public Sub pgbP8(ByVal str As String)

tpegbP8 = str

ProgressBar8.Value = 0

Timer8.Interval = 1000

Timer8.Enabled = 1

End Sub

Public Sub pegbP8x(ByVal str As String)

intTime8 = 0

ProgressBar8.Value = 0

Timer8.Enabled = 0

SerialPort1.Write("4")

SerialPort1.Write("6")

ListBox8.SelectedIndex = ListBox8.ltems.Count - 1
End Sub

Public Sub pgbP1(ByVal str As String)

tpgbP1 = str

ProgressBarl.Value = 0

Timerl.Interval = 1000

Timerl.Enabled = 1

End Sub

Private Sub Timerl Tick(ByVal sender As System.Object, ByVal e As System.EventArgs)
Handles Timer1.Tick

intTimel = intTimel + 1

If intTimel <= CInt(tpgbP1) Then
ProgressBarl.Value = (intTimel / Cint(tpgbP1)) * 100
Else

Timerl.Enabled = 0

ProgressBarl.Value = 0
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intTimel =0

End If

End Sub

Private Sub Timer2_Tick(ByVal sender As System.Object, ByVal e As System.EventArgs)
Handles Timer2.Tick

intTimeZ2 = intTime2 + 1

If intTime2 <= CInt(tpgbP2) Then

ProgressBar2.Value = (intTime2 / Cint(tpgbP2)) * 100

Else

Timer2.Enabled = 0

ProgressBar2.Value = 0

intTime2 =0

End If

End Sub

Private Sub Timer3_Tick(ByVal sender As System.Object, ByVal e As System.EventArgs)
Handles Timer3.Tick

intTime3 = intTime3 + 1

If intTime3 <= Cint(tpgbP3) Then

ProgressBar3.Value = (intTime3 / Cint(tpgbP3)) * 100

Else

Timer3.Enabled = 0

ProgressBar3.Value = 0

intTime3 =0

End If

End Sub

Private Sub Timerd Tick(ByVal sender As System.Object, ByVal e As System.EventArgs)
Handles Timerd.Tick

intTimed = intTime4 + 1

If intTimed <= Cint(tpgbP4) Then

ProgressBard.Value - (intTimed / Cint(tpgbP4)) * 100

Else

Timerd.Enabled = 0

ProgressBar4.Value = 0

intTimed = 0

End If

End Sub

Private Sub Timer5_Tick(ByVal sender As System.Object, ByVal e As System.EventArgs)
Handles Timer5.Tick
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intTime5 = intTime5 + 1

If intTime5 <= CInt(tpgbP5) Then
ProgressBar5.Value = (intTime5 / Cint(tpgbP5)) * 100
Else

Timer5.Enabled = 0

ProgressBar5.Value = 0

intTime5 = 0

End If

End Sub

Private Sub Timer6_Tick(ByVal sender As System.Object, ByVal e As System.EventArgs)
Handles Timer6.Tick

intTime6 = intTime6 + 1

If intTimeé6 <= Cint(tpgbP6) Then

ProgressBar6.Value = (intTimeé / Cint(tpgbP6)) * 100
Else

Timer6.Enabled = 0

ProgressBar6.Value = 0

intTime6 = 0

End If

End Sub

Private Sub Timer7_Tick(ByVal sender As System.Object, ByVal e As System.EventArgs)
Handles Timer7.Tick

intTime7 = intTime7 + 1

If intTime7 <= Cint(tpgbP7) Then
ProgressBar7.Value = (intTime7 / Cint(tpgbP7)) * 100
Else

Timer7.Enabled = 0

ProgressBar7.Value = 0

intTime7 =0

End If

End Sub

Private Sub Timer8_Tick(ByVal sender As System.Object, ByVal e As System.EventArgs)
Handles Timer8.Tick

intTime8 = intTime8 + 1

If intTime8 <= CInt(tpgbP8) Then

ProgressBar8.Value = (intTime8 / Cint(tpebP8)) * 100
Else

Timer8.Enabled = 0



ProgressBar8.Value = 0

intTime8 = 0

End If

End Sub

Private Sub PStart1()
KT =0

m_eventl.Reset() 'P1
m_event2.Reset()
m_event3.Reset()
m_eventd.Reset()
m_event33.Reset()

m_event34.Reset()

Dim it As Integer, t_OffP1t As Integer, t OnP1t As Integer

Dim loopstartt As Integer, jt As Integer, countt As Integer, ctl As Integer, ct2 As
Integer, ct3 As Integer, ctd As Integer, ct5 As Integer

Dim dt1 As Integer, dt2 As Integer, dt3 As Integer, dtd As Integer, dt5 As Integer
Dim countcountP1t As Integer, looploopstartP1t As Integer, kt As Integer
tpgbP1 =0

For it = 0 To ListBox1.ltems.Count - 1

Select Case Len(ListBox1.Iltems(it))

Case 10 'on

t_ OnP1t = Cint(Mid(ListBox1.ltems(it), 4, 5))

tpgbP1 = tpgbPl + t OnP1t

utl =0

Case 11 'off

t_OffP1t = Cint(Mid(ListBox1.Itemsf(it), 5, 5))

tpgbP1 = tpgbPl + t OffP1t

utl = 0

Case 2 'cw

tpebP1 - tpebl1

utl=0

Case 3 'ccw

tpgbP1 = tpgbP1

uti =0

Case 18

countt =0:ctl =0:ct2=0:ct3=0:ctd=0:ct5=0

loopstartt = Mid(ListBox1.Items(it), 8, 5)

While countt < loopstartt
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For jt = it To 10000

Select Case Len(ListBox1.ltems(jt))

Case 18

If jt > it Then

utl =1

countcountPlt =0:dtl =0:dt2=0:dt3=0:dtd=0:dt5 =0
looploopstartP1t = Mid(ListBox1.Iltems(jt), 8, 5)
While countcountP1t < looploopstartP1t

For kt = jt To 10000

Select Case Len(ListBox1.ltems(kt))

Case 2

gtl = dtl + 1

Case 3

dt2 = dt2 + 1

Case 10 'on

t_OnP1t = CInt(Mid(ListBox1.Items(kt), 4, 5))
tpgbP1 = tpgbP1 + t OnP1t

di3 =dt3+ 1

Case 11 'off

t OffP1t = Cint(Mid(ListBox1.Items(kt), 5, 5))
tpgbP1 = tpgbP1 + t OffP1t

dtd = dtd + 1

Case 13

countcountP1t = countcountP1t + 1

dt5 =dts + 1

kt = 10000

End Select

Next

End While

jt =jt + (dtl + dt2 + dt3 + dt4 + dt5) / looploopstartP1t
gtl = (dtl + dt2 + dt3 + dt4 + dt5) / looploopstartP1t
Else

utl =0

End If

'Case 2

tpgbP1 = tpebP1

ctl =ctl +1

Case 3
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tpgbP1 = tpgbP1

ct2=ct2+1

Case 10 'on

t OnP1t = CInt(Mid(ListBox1.ltems(jt), 4, 5))
tpgbP1 = tpgbP1 + t OnP1t

ct3=ct3+1

Case 11 'off

t OffP1t = Cint(Mid(ListBox1.ltems(jt), 5, 5))
tpgbP1 = tpgbP1 + t OffP1t

ctd =ctd + 1

Case 13

countt = countt +1

cth=cth+ 1

jt = 10000

End Select

Next

End While

If utl = 1 Then

it =it + (ctl + ct2 + ct3 + ctd + ct5) / loopstartt + gtl
Elself utl = 0 Then

it =it + (ctl + ct2 + ct3 + ct4 + ct5) / loopstartt
End If

End Select

Next

Dim t_OffP1 As Integer, t OnP1 As Integer, SendCwP1 As String, SendCcwP1 As String,

SendOnP1 As String, SendOffP1 As String
SendCwP1 = "ecw" : SendCcwP1 = "ccw" : SendOnP1 = "on" : SendOffP1 = "off"
Dim pgb1 As New delpgbP1(AddressOf pgbP1)
Me.Invoke(pgb1, tpgbP1)

x1 = @ "mmmmmmm—n—n—"g et

For Me.x1 = 0 To ListBox1.ltems.Count - 1
Select Case Len(ListBox1.ltems(x1))

Case 10 'on

t_OnP1 = CInt(Mid(ListBox1.ltems(x1), 4, 5))

Dim d As New delon_offP1(AddressOf on_offP1)
Me.Invoke(d, SendOnP1)



Dim m_wait As TimeSpan = TimeSpan.FromSeconds(t_OnP1)

m_eventl.WaitOne(m_wait, False)

x1 = xxx1()
Ll =0
Case 11 'off

t_OffP1 = CInt(Mid(ListBox1.ltems(x1), 5, 5))

Dim d As New delon_offP1(AddressOf on_offP1)
Me.Invoke(d, SendOffP1)

Dim m_wait As TimeSpan = TimeSpan.FromSeconds(t_OffP1)

m_event2 WaitOne(m_wait, False)

x1 = xxx1()
ul =0
Case 2 'cw

Dim d As New delcw_ccwP1(AddressOf cw_ccwP1)
Me.Invoke(d, SendCwP1)

x1 = xx1()
ul =0
Case 3 'ccw

Dim d As New delcw_ccwP1(AddressOf cw_ccwP1)
Me.Invoke(d, SendCewP1)

x1 = xx1()
ul s @
Case 18

Dim c1 As Integer, c2 As Integer, ¢3 As Integer, c4 As Integer, c5 As Integer
countPINSN0 gt A0 : 2 0N S0 Ve | (85 20

loopstartP1 = Mid(ListBox1.ltems(x1), 8, 5)

countPl = zzaL{)

While countP1 < loopstartP1

For Me.yl = x1 To 10000

Select Case Len(ListBox1.ltems(y1))

Case 18

If yl > x1 Then

ul =1

Dim d1 As Integer, d2 As Integer, d3 As Integer, d4 As Integer, d5 As Integer
countcountPl = Q3dl =0:d2=0:d3=0:dd=9:¢b =0
looploopstartP1 = Mid(ListBox1.ltems(y1), 8, 5)

countcountPl = zzzzzz1()

While countcountP1 < looploopstartP1
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For Me.z1 = y1 To 10000

Select Case Len(ListBox1.ltems(z1))

Case 2

Dim d As New delcw_ccwP1(AddressOf cw_ccwP1)
Me.Invoke(d, SendCwP1)

dl =dl +1

z1 = yyyyyy1()

countcountP1 = zzzzzz1()

Case 3

Dim d As New delcw_ccwP1(AddressOf cw_ccwP1)
Me.Invoke(d, SendCcwP1)

d2=d2+1

z1 = yyyyyy10

countcountPl = zzzzzz1()

Case 10 'on

t OnP1 = Cint(Mid(ListBox1.ltems(z1), 4, 5))

Dim d As New delon_offP1(AddressOf on_offP1)
Me.Invoke(d, SendOnP1)

Dim m_wait As TimeSpan = TimeSpan.FromSeconds(t OnP1)
m_event33.WaitOne(m_wait, False)

d3=d3 +1

z1 = yyyyyy1()

countcountPl = zzzzzz1()

Case 11 'off

t_OffP1 = CInt(Mid(ListBox1.Items(z1), 5, 5))

Dim d As New delon_offP1(AddressOf on_offP1)
Me.Invoke(d, SendOffP1)

Dim m_wait As TimeSpan = TimeSpan.FromSeconds(t OffP1)
m_event34.WaitOne(m_wait, False)

dd =d4 + 1

z1 = yyyyyy1()

countcountPl = zzzzzz1()

Case 13

countcountPl = countcountPl + 1

ds=d5+1

z1 = 10000

End Select

Next
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End While

yl =yl +(dl + d2 + d3 + d4 + d5) / looploopstartP1
gl = (dl +d2 + d3 + d4 + d5) / looploopstartP1
Else

bl =0

End If

Case 2

Dim d As New delcw_ccwP1(AddressOf cw_ccwP1)
Me.Invoke(d, SendCwP1)

cl=cl+1

yl = yyy10

COUNtP1 = zz21)

Case 3

Dim d As New delcw_ccwP1(AddressOf cw_ccwP1)
Me.Invoke(d, SendCecwP1)

2=gg§Fl1

yl = yyyl0

countP1 = zzz1()

Case 10 'on

t_ OnP1 = CInt(Mid(ListBox1.ltems(y1), 4, 5))

Dim d As New delon_offP1(AddressOf on_offP1)
Me.Invoke(d, SendOnP1)

Dim m_wait As TimeSpan = TimeSpan.FromSeconds(t_OnP1)
m_event3.WaitOne(m_wait, False)

3=c3+1

yl = yyyl(

countP1 = zzz1()

Case 11 'off

t OffP1 = CInt(Mid(ListBox1.ltems(y1), 5, 5))

Dim d As New delon_offP1(AddressOf on_offP1)
Me.Invoke(d, SendOffP1)

Dim m_wait As TimeSpan = TimeSpan.FromSeconds(t_OffP1)
m_eventd4.WaitOne(m_wait, False)

c4=c4+1

yl = yyy1()

countPl = zzz1()

case 19

countPl = countPl + 1
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ch=e5+1

yl = 10000

End Select

Next

End While

If ul = 1 Then

x1 =x1+(cl +c2+c3+cd+c5)/ loopstartPl + gl

Elself ul = 0 Then

x1 =x1+(cl +c2+c3+ cd + c5) / loopstartP1

End If

End Select

Next

PictureBox1.Imagelocation = "c:\program files\peristaltic pump\reference\anigif.gif"
PictureBox9.Imagel.ocation = "c:\program files\peristaltic
pump\reference\anigif ccw_arrow.gif"

PictureBox10.ImagelLocation = "c:\program files\peristaltic
pump\reference\anigif cw arrow.gif"

Dim pgblx As New delpgbP1x(AddressOf pgbP1x)

Me.Invoke(peb1x, tpebP1)

k1=1

End Sub

Private Sub PStart2()

k2 =§

m_event5.Reset() 'P2

m_event6.Reset()

m_event7.Reset()

m_event8.Reset()

m_event35.Reset()

m_event36.Reset()

Dim it As Integer, t_OffP2t As Integer, t OnP2t As Integer

Dim loopstartt As Integer, jt As Integer, countt As Integer, ctl As Integer, ct2 As
Integer, ct3 As Integer, ctd As Integer, ct5 As Integer

Dim dt1 As Integer, dt2 As Integer, dt3 As Integer, dtd As Integer, dt5 As Integer
Dim countcountP2t As Integer, looploopstartP2t As Integer, kt As Integer
tpebP2 = 0

For it = 0 To ListBox2.ltems.Count - 1

Select Case Len(ListBox2.Items(it))

Case 10 'on



t_OnP2t = CInt(Mid(ListBox2.Items(it), 4, 5))
tpebP2 = tpebP2 + t OnP2t

ut2 =0

Case 11 'off

t_OffP2t = CInt(Mid(ListBox2.Items(it), 5, 5))
tpgbP2 = tpgbP2 + t OffP2t

ut2 =0

Case 2 'cw

tpgbP2 = tpgbP2

2 =0

Case 3 'ccw

tpgbP2 = tpgbP2

ut2 =0

Case 18

countt #0": ctle=-0-rct? = 0 5ctd= 07/ ctdh = 034t = 0
loopstartt = Mid(ListBox2.ltems(it), 8, 5)
While countt < loopstartt

For jt = it To 10000

Select Case Len(ListBox2.Itemsi(jt))

Case 18

If jt > it Then

ut2 = 1

count@obntP2t= 0 : @tD= 0 diZX=\ 0getd = 0/;/@td =0 ;dts)=0
looploopstartP2t = Mid(ListBox2.ltems(jt), 8, 5)
While countcountP2t < looploopstartP2t

For kt = jt To 10000

Select Case Len(ListBox2.Items(kt))

Case 2

dtl =dtl + 1

Case 3

dt2 = dt2 + 1

Case 10 'on

t_OnP2t = CInt(Mid(ListBox2.Items(kt), 4, 5))
tpgbP2 = tpghP2 + t OnP2t

dt3 =dt3 + 1

Case 11 'off

t_OffP2t = Cint(Mid(ListBox2.ltems(kt), 5, 5))



tpgbP2 = tpgbP2 + t OffP2t

dtd = dt4 + 1

Case 13

countcountP2t = countcountP2t + 1

dt5 =dt5 + 1

kt = 10000

End Select

Next

End While

jt=jt + (dtl + dt2 + dt3 + dtd + dt5) / looploopstartP2t
gt2 = (dt1 + dt2 + dt3 + dt4 + dt5) / looploopstartP2t
Else

ut2 =0

End If

'Case 2

tpgbP2 = tpebP2

ctl =ctl +1

Case 3

tpgbP2 = tpgbP2

ct2 =ct2+ 1

Case 10 'on

t_ OnP2t = Cint(Mid(ListBox2.Items(jt), 4, 5))
tpgbP2 = tpgbP2 + t OnP2t

ct3 = GR+"]

Case 11 'off

t_OffP2t = Cint(Mid(ListBox2.Items(jt), 5, 5))
tpgbP2 = tpegbP2 + t OffP2t

ctd=ctd + 1

Case 13

countt = countt + 1

cth=ctb +1

jt = 10000

End Select

Next

End While

If ut2 = 1 Then

it = it + (ctl + ct2 + ct3 + ctd + ct5) / loopstartt + gt2
Elself ut2 = 0 Then
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it =it + (ctl + ct2 + ct3 + ctd + ct5) / loopstartt
End If

End Select

Next

|||||||||||||||||||||||||||||||||||||||||||||||||||||| T R TN TR N LA TR AT AR IR

Dim t_OffP2 As Integer, t OnP2 As Integer, SendCwP2 As String, SendCcwP2 As String,
SendOnP2 As String, SendOffP2 As String

SendCwP2 = "cw" : SendCcwP2 = "ccw" : SendOnP2 = "on" : SendOffP2 = "off"
Dim pgb2 As New delpgbP2(AddressOf pgbP2)
Me.Invoke(pgb2, tpgbP2)

X2 = Q mmmmmmm————ig et

For Me.x2 = 0 To ListBox2.ltems.Count - 1

Select Case Len(ListBox2.ltems(x2))

Case 10

t_ OnP2 = CInt(Mid(ListBox2.ltems(x2), 4, 5))

Dim d As New delon_offP2(AddressOf on_offP2)
Me.Invoke(d, SendOnP2)

Dim m_wait As TimeSpan = TimeSpan.FromSeconds(t OnP2)
m_event5 WaitOne(m_wait, False)

X2 = xxx2()

uz2 = @

Case 11

t OffP2 = Cint(Mid(ListBox2.Items(x2), 5, 5))

Dim d As New delon_offP2(AddressOf on_offP2)
Me.Invoke(d, SendOffP2)

Dim m_wait As TimeSpan = TimeSpan.FromSeconds(t_OffP2)
m_event6.WaitOne(m wait, False)

X2 = Hee2l)

uz =20

Case 2

Dim d As New delew_ccwP2(AddressOf cw_ccwP2)
Me.Invoke(d, SendCwP2)

%2 = soedd(u2 =0

Case 3

Dim d As New delcw_ccwP2(AddressOf cw_ccwP2)
Me.Invoke(d, SendCcwP2)

X2 = 3l

u2 =20
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Case 18

Dim c1 As Integer, c2 As Integer, c3 As Integer, c4 As Integer, c5 As Integer
CoitP2=0:8l=0:¢2=0: 883 =0:cli=0:5=0
loopstartP2 = Mid(ListBox2.Items(x2), 8, 5)

countP2 = zzz2()

While countP2 < loopstartP2

For Me.y2 = x2 To 10000

Select Case Len(ListBox2.Items(y2))

Case 18

If y2 > x2 Then

uz =1

Dim d1 As Integer, d2 As Integer, d3 As Integer, d4 As Integer, d5 As Integer
countcountPgl=d0 : dl = U e 2 NGB\ QA0 <0-d5 = 0
looploopstartP2 = Mid(ListBox2.Items(y2), 8, 5)
countcountP2 = zzzzzz2()While countcountP2 < looploopstartP2
For Me.zZ = y2 To 10000

Select Case Len(ListBox2.ltems(z2))

Case 2

Dim d As New delcw_ccwP2(AddressOf cw_ccwP2)
Me.Invoke(d, SendCwP2)

dl =dl +1

z2 = yyyyyy2()

countcountP2 = zzzzzz2()

Case 3

Dim d As New delcw_ccwP2(AddressOf cw_ccwP2)
Me.Invoke(d, SendCcwP2)

d2=d2+1

22 = yyyyyy2()

countcountP2 = zzzzzz2()

Case 10 'on

t OnP2 = CInt(Mid(ListBox2.Items(z2), 4, 5))

Dim d As New delon_offP2(AddressOf on_offP2)
Me.Invoke(d, SendOnP2)

Dim m_wait As TimeSpan = TimeSpan.FromSeconds(t_OnP2)
m_event35.WaitOne(m_wait, False)

d3=d3+1

72 = yyyyyy2()
countcountP2 = zzzzzz2()



Case 11 'off

t OffP2 = CInt(Mid(ListBox2.ltems(z2), 5, 5))

Dim d As New delon_offP2(AddressOf on_offP2)
Me.lnvoke(d, SendOffP2)

Dim m_wait As TimeSpan = TimeSpan.FromSeconds(t_OffP2)
m_event36.WaitOne(m_wait, False)

dd =dd +1

22 = yyyyyy2()

countcountP2 = zzzzzz2()

Case 13

countcountP2 = countcountP2 + 1

ds5=d5+1

z2 = 10000

End Select

Next

End While

y2 = y2 + (dl + d2 + d3 + d4 + d5) / looploopstartP2
g2 = (d1 + d2 + d3 + dd + d5) / looploopstartP2
Else

uz =0

End If

Case 2

Dim d As New delew_ccwP2(AddressOf cw_ccwP2)
Me.Invoke(d, SendCwP2)

cl=cl %l

y2 = yyy2()countP2 = zzz2()Case 3

Dim d As New delcw_ccwP2(AddressOf cw_ccwP2)
Me.Invoke(d, SendCcwP2)

c2Z=c2+1

y2 - yyy2()

countP2 = zzz2()

Case 10

t_ OnP2 = Cint(Mid(ListBox2.Items(y2), 4, 5))

Dim d As New delon_offP2(AddressOf on_offP2)
Me.Invoke(d, SendOnP2)

Dim m_wait As TimeSpan = TimeSpan.FromSeconds(t_OnP2)
m_event7.WaitOne(m_wait, False)

c3=c3+1
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y2 = yyy2()

countP2 = zzz2()Case 11

t_OffP2 = CInt(Mid(ListBox2.ltems(y2), 5, 5))

Dim d As New delon_offP2(AddressOf on_offP2)
Me.Invoke(d, SendOffP2)

Dim m_wait As TimeSpan = TimeSpan.FromSeconds(t_OffP2)
m_event8.WaitOne(m_wait, False)

cd=cd+1

y2 = yyy2()

countP2 = zzz2()

Case 13

countP2 = countP2 + 1

c5=ch+1

y2 = 10000

End Select

Next

End While

If u2 = 1 Then

%2 = x2 + (cl + c2 + c3 + c4 + c5) / loopstartP2 + g2
Elself u2 = 0 Then

x2 = x2 +(cl +c2+ c3 + cbd + c5) / loopstartP2

End If

End Select

Next

PictureBox2.Imagelocation = "c:\program files\peristaltic pump\reference\anigif.gif"
PictureBox11.Imagelocation = "c:\program files\peristaltic
pump\reference\anigif ccw arrow.gif"
PictureBox12.Imagelocation = "c:\program files\peristaltic
pump\reference\anigif cw_arrow.gif"

Dim pgb2x As New delpgbP2x(AddressOf pebP2x)
Me.Invoke(pgb2x, tpgbP2)

k=1

End Sub

Private Sub PStart3()

k3 =0

m_event9.Reset() 'P3

m_event10.Reset()

m_eventl1.Reset()



m_eventl12.Reset()
m_event37.Reset()

m_event38.Reset()

Dim it As Integer, t_OffP3t As Integer, t OnP3t As Integer

Dim loopstartt As Integer, jt As Integer, countt As Integer, ctl As Integer, ct2 As
Integer, ct3 As Integer, ctd As Integer, ct5 As Integer

Dim dt1 As Integer, dt2 As Integer, dt3 As Integer, dtd As Integer, dt5 As Integer
Dim countcountP3t As Integer, looploopstartP3t As Integer, kt As Integer

tpgbP3 = 0

For it = 0 To ListBox3.ltems.Count - 1
Select Case Len(ListBox3.ltems(it))

Case 10 'on

t OnP3t = Cint(Mid(ListBox3.Items(it), 4, 5))
tpgbP3 = tpgbP3 + t OnP3t

ut3 =0

Case 11 'off

t OffP3t = CInt(Mid(ListBox3.ltems(it), 5, 5))
tpebP3 = tpgbP3 + t OffP3t

ut3 =0

Case 2 'cw

tpgbP3 = tpegbP3

ut3 =0

Case 3 'ccw

tpgbP3 = tpebP3

ut3 =0

Case 18

countt =0 : A0 i ct@/=0 : ct3 =0 ctd = 0 : ct5e= 0

loopstartt = Mid(ListBox3.Items(it), 8, 5)
While countt < loopstartt

Forjl =it Tu 10000

Select Case Len(ListBox3.ltems(jt))
Case 18

If jt > it Then

uti=1

eaUNfeauntPs3t = B adbleml) - g2 = 8- dide= 0 dtd =90 - dis =90
looploopstartP3t = Mid(ListBox3.Items(jt), 8, 5)

While countcountP3t < looploopstartP3t
For kt = jt To 10000
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Select Case Len(ListBox3.Items(kt))

Case 2

dtl = dtl + 1

Case 3

dt2 = dt2 + 1

Case 10 'on

t OnP3t = CInt(Mid(ListBox3.Items(kt), 4, 5))
tpgbP3 = tpgbP3 + t OnP3t

dt3=dt3 +1

Case 11 'off

t OffP3t = CInt(Mid(ListBox3.Items(kt), 5, 5))
tpgbP3 = tpgbP3 + t OffP3t

dtd = dtd + 1

Case 13

countcountP3t = countcountP3t + 1

dt5 =dts + 1

kt = 10000

End Select

Next

End While

jt = jt + (dtl + dt2 + dt3 + dtd + dt5) / looploopstartP3t
gt3 = (dtl + dt2 + dt3 + dt4 + dt5) / looploopstartP3t
Else

ut3 = 0

End If

‘Case 2

tpgbP3 = tpgbP3

ctl =ctl +1

Case 3

lpgbP3 = tpebP3

ctZ=ct2 +1

Case 10 'on

t_ OnP3t = CInt(Mid(ListBox3.ltems(jt), 4, 5))
tpgbP3 = tpgbP3 + t OnP3t

ct3 = ct3 + 1

Case 11 'off

t_OffP3t = CInt(Mid(ListBox3.Iltems(jt), 5, 5))
tpgbP3 = tpgbP3 + t OffP3t
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ctd =ctd + 1

Case 13

countt = countt + 1

cis = ¢th + 1

jt = 10000

End Select

Next

End While

It wts = 1 Ther

it =it + (ctl + ct2 + ct3 + ctd4 + ct5) / loopstartt + gt3

Elself ut3 = 0 Then

it =it + (ctl + ct2 + ct3 + ctd + ct5) / loopstartt

End If

End Select

Next

Dim t_OffP3 As Integer, t OnP3 As Integer, SendCwP3 As String, SendCcwP3 As String,
SendOnP3 As String, SendOffP3 As String

SendCwP3 = "ew" : SendCcwP3 = "ccw" : SendOnP3 = "on" : SendOffP3 = "off"
Dim pgb3 As New delpgbP3(AddressOf pgbP3)
Me.Invoke(pgh3, tpebP3)

X3 AR N2t

For Me x3 = 0 To ListBox3.ltems.Count - 1

Select Case Len(ListBox3.ltems(x3))

Case 10 'on

t_ OnP3 = CInt(Mid(ListBox3.ltems(x3), 4, 5))

Dim d As New delon_offP3(AddressOf on_offP3)
Me.Invoke(d, SendOnP3)

Dim m_wait As TimeSpan = TimeSpan.FromSeconds(t_OnP3)
m_evenl9.WailOne(m_wail, False)

X3 = 0030)

ud =0

Case 11 'off

t OffP3 = CInt(Mid(ListBox3.Iltems(x3), 5, 5))

Dim d As New delon_offP3(AddressOf on_offP3)
Me.Invoke(d, SendOffP3)

Dim m_wait As TimeSpan = TimeSpan.FromSeconds(t_OffP3)

m_event10.WaitOne(m_wait, False)



x3 = xxx3()
u3 =0
Case 2 'cw

Dim d As New delcw_ccwP3(AddressOf cw_ccwP3)
Me.Invoke(d, SendCwP3)

x3 = xxx3()
ud =0
Case 3 'ccw

Dim d As New delcw_ccwP3(AddressOf cw_ccwP3)
Me.Invoke(d, SendCcwP3)

x3 = xxx3()
LUz =0
Case 18

Dim c1 As Integer, c2 As Integer, c3 As Integer, c4 As Integer, c5 As Integer
COUNtPI =0 : Clum=@ 07 = QRSN 2011130 N6 =3
loopstartP3 = Mid(ListBox3.Items(x3), 8, 5)

countP3 = zzz3()

While countP3 < loopstartP3

For Me.y3 = x3 To 10000

Select Case Len(ListBox3.ltems(y3))

Case 18

If y3 > x3 Then

u3 =%

Dim d1 As Integer, d2 As Integer, d3 As Integer, d4 As Integer, d5 As Integer
countcolnP3¥ @ dl = (¢ &5 &/ A8 i< 7d¥ =0
looploopstartP3 = Mid(ListBox3.ltems(y3), 8, 5)
countcountP3 = zzzzzz3()

While countcountP3 < looploopstartP3

For Me.z3 = y3 To 10000

Select Case Len(ListBox3.ltems(z3))

Case 2

Dim d As New delcw_ccwP3(AddressOf cw_ccwP3)
Me.Invoke(d, SendCwP3)

dl=dl+1

23 = yyyyyy3()

countcountP3 = zzzzzz3()Case 3

Dim d As New delcw_ccwP3(AddressOf cw_ccwP3)
Me.Invoke(d, SendCcwP3)
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d2=d2 +1

z3 = yyyyyy30

countcountP3 = zzzzzz3()

Case 10 'on

t OnP3 = CInt(Mid(ListBox3.ltems(z3), 4, 5))

Dim d As New delon_offP3(AddressOf on_offP3)
Me.Invoke(d, SendOnP3)

Dim m_wait As TimeSpan = TimeSpan.FromSeconds(t_OnP3)
m_event37.WaitOne(m_wait, False)

d3=d3 + 1

z3 = yyyyyy3()

countcountP3 = zzzzzz3()

Case 11 'off

t OffP3 = CInt(Mid(ListBox3.ltems(z3), 5, 5))

Dim d As New delon_offP3(AddressOf on_offP3)
Me.Invoke(d, SendOffP3)

Dim m_wait As TimeSpan = TimeSpan.FromSeconds(t_OffP3)
m_event38.WaitOne(m_wait, False)

dé=dd+1

z3 = yyyyyy3()

countcountP3 = zzzzzz3()

Case 13

countcountP3 = countcountP3 + 1

ds=ag% ?

z3 = 10000

End Select

Next

End While

y3 =y3 + (dl + d2 + d3 + d4 + d5) / looploopstartP3
g3 =(dl 1 d2 1 d3 1 d4 | d5)/ looploopstartP3
Else

ud=0

End If

'Case 2

Dim d As New delcw_ccwP3(AddressOf cw._ccwP3)
Me.Invoke(d, SendCwP3)

cl=cl+1

Y3 sy B() OIS gy
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Case 3

Dim d As New delcw_ccwP3(AddressOf cw_ccwP3)
Me.Invoke(d, SendCcwP3)

c2=c2+1

y3 = yyy3(

countP3 = zzz3()

Case 10 'on

t_ OnP3 = CInt(Mid(ListBox3.ltems(y3), 4, 5))

Dim d As New delon_offP3(AddressOf on_offP3)
Me.Invoke(d, SendOnP3)

Dim m_wait As TimeSpan = TimeSpan.FromSeconds(t OnP3)
m_event11.WaitOne(m_wait, False)

c3=c3+4

y3 = yyy30

countP3 = zzz3()

Case 11 'off

t OffP3 = CInt(Mid(ListBox3.ltems(y3), 5, 5))

Dim d As New delon_offP3(AddressOf on_offP3)
Me.Invoke(d, SendOffP3)

Dim m_wait As TimeSpan = TimeSpan.FromSeconds(t_OffP3)
m_event12.WaitOne(m_wait, False)

cd=cd+1

y3 = yyy30

countP3 = zzz3()

Case 13

countP3 = countP3 + 1

ch=¢c5+1

y3 = 10000

End Selectl

Next

End While

If u3 = 1 Then
x3=x3+(cl+c2+c3+cd+ch)/ loopstartP3 + g3
Elself u3 = 0 Then

x3 =x3 +(cl +c2 +c3 + cd + c5) / loopstartP3
End If

End Select



Next

PictureBox3.Imagelocation = "c:\program files\peristaltic pump\reference\anigif.gif"
PictureBox13.Imagelocation = "c:\program files\peristaltic

pump\reference\anigif ccw_arrow.gif"

PictureBox14.ImagelLocation = "c:\program files\peristaltic

pump\reference\anigif cw_arrow.gif"

Dim pgb3x As New delpgbP3x(AddressOf pgbP3x)

Me.Invoke(pgb3x, tpghbP3)

k3 =1

End Sub

Private Sub PStart()

kd =0
m_event13.Reset() 'P4
m_eventl4.Reset()
m_event15.Reset()
m_eventl6.Reset()
m_event39.Reset()
m_eventd0.Reset()

Dim it As Integer, t_OffP4t As Integer, t_ OnP4t As Integer

Dim loopstartt As Integer, jt As Integer, countt As Integer, ctl As Integer, ct2 As
Integer, ct3 As Integer, ctd As Integer, ct5 As Integer

Dim dtl As Integer, dt2 As Integer, dt3 As Integer, dtd As Integer, dt5 As Integer
Dim countcountP4t As Integer, looploopstartPdt As Integer, kt As Integer
tpgbP4 = 0

For it = 0 To ListBox4.ltems.Count - 1

Select Case Len(ListBoxd.Items(it))

Case 10 'on

t_OnP4t = Cint(Mid(ListBoxd.Items(it), 4, 5))

tpgbP4 = tpgbP4 + t OnP4t

utd = 0

Case 11 'off

t_OffP4t = Cint(Mid(ListBoxd.ltems(it), 5, 5))

tpgbP4 = tpgbP4 + t OffPdt

utd = 0

Case 2 'ew

tpgbP4d = tpghP4

utd = 0

Case 3 'ccw



tpebP4 = tpgbP4

utd =0

Case 18
countt=0:ctl=0:ct2=0:ct3=0:ctd=0:cth =0
loopstartt = Mid(ListBox4.ltems(it), 8, 5)

While countt < loopstartt

For jt =it To 10000

Select Case Len(ListBoxd.Items(jt))

Case 18

If jt > it Then

utd =1

countcountP4t =0 : dtl = 0:dt2=0:dt3=0:dtd=0:dt5=0
looploopstartPdt = Mid(ListBox4.ltems(jt), 8, 5)

While countcountP4t < looploopstartPat

For kt = jt To 10000

Select Case Len(ListBoxd4.Items(kt))

Case 2

dtl = dt1 + 1

Case 3

dt2 = dt2 + 1

Case 10 'on

t OnP4t = CInt(Mid(ListBoxd.ltems(kt), 4, 5))

tpgbP4 = tpgbP4 + t OnPdt

dt3 =dt3 + 1

Case 11 'off

t_OffP4t = Cint(Mid(ListBox4.Items(kt), 5, 5))

tpgbP4 = tpegbP4 + t_OffP4t

dtd = dtd + 1

Case 13

countcountP4t = countcountP4t + 1

dts = dt5 + 1

kt = 10000

End Select

Next

End While

jt = jt + (dtl + dt2 + dt3 + dt4 + dt5) / looploopstartPat
gtd = (dtl + dt2 + dt3 + dt4 + dt5) / looploopstartP4t
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Else

utd = 0

End If

‘HHHHHHAFH A R A R A
HAHHAHHHA

Case 2

tpebP4 = tpgbP4

ctl =ctl +1

Case 3

tpebP4 = tpebP4

ct2 =ct2 + 1

Case 10 'on

t OnP4t = CInt(Mid(ListBox&.Items(jt), 4, 5))

tpgbP4 = tpgbP4 + t OnP4t

ct3=ctF #1

Case 11 'off

t_OffP4t = Cint(Mid(ListBoxd.Items(jt), 5, 5))

tpsbP4 = tpgbP4 + t OffPat

ctd =ctd + 1

Case 13

countt = countt + 1

cth = ctb+1

jt = 10000

End Select

Next

End While

If utd = 1 Then

it =it + (ctl + ct2 + ct3 + ctd + ctb) / loopstartt + gtd
Elself utd = 0 Then

it =it 1 (ctl 1 ct2 1 ct3 1 ctd 1 ct5)/ loopstartt

End If

End Select

Next

Dim t_OffP4 As Integer, t OnP4 As Integer, SendCwP4 As String, SendCcwP4 As String,
SendOnP4 As String, SendOffP4 As String

SendCwP4 = "cw" : SendCcwP4d = "ccw" : SendOnP4 = "on" : SendOffP4 = "off"
Dim pgb4 As New delpgbP4(AddressOf pgbP4)
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Me.Invoke(pgbd, tpebP4d)

il = [ TR et

For Me.x4 = 0 To ListBox4.ltems.Count - 1

Select Case Len(ListBox4.Items(x4))

Case 10 'on

t OnP4 = Cint(Mid(ListBox4.Items(x4), 4, 5))

Dim d As New delon_offPd4(AddressOf on_offP4)
Me.Invoke(d, SendOnP4)

Dim m_wait As TimeSpan = TimeSpan.FromSeconds(t_ OnP4)
m_event13.WaitOne(m wait, False)

x4 = xxxd()

0 =0

Case 11 'off

t OffP4 = Cint(Mid(ListBox4.ltems(x4), 5, 5))

Dim d As New delon_offP4(AddressOf on_offP4)
Me.Invoke(d, SendOffP4)

Dim m_wait As TimeSpan = TimeSpan.FromSeconds(t_OffP4)
m_event14.WaitOne(m_wait, False)

X4 = xxxd()

ugd =0

Case 2 'cw

Dim d As New delcw_ccwP4(AddressOf cw ccwP4)
Me.Invoke(d, SendCwP4)

x4 = xxxa()

ud =0

Case 3 'ccw

Dim d As New delcw_ccwPd(AddressOf cw_ccwP4)
Me.Invoke(d, SendCewP4)

x84 = xxxd()

ud - 0

Case 18

Oim c1 As Integer, c2 As Integer, c3 As Integer, c4 As Integer, c5 As Integer
countPd =0:¢€l=0:¢2=0:c3=0:c4=0:c5=0
loopstartPd = Mid(ListBox4.ltems(x4), 8, 5)

countPd = zzz4()

While countP4 < loopstartP4

For Me.yd = x4 To 10000

Select Case Len(ListBox4.ltems(y4))



Case 18
If yd > x4 Then
gl =

Dim d1 As Integer, d2 As Integer, d3 As Integer, d4 As Integer, d5 As Integer

couritcountPd = Urdl =0:d2=0:d3 =2 0ndl =0:d5=0
looploopstartP4 = Mid(ListBox4.ltems(y4), 8, 5)
countcountP4d = zzzzzz4()

While countcountP4 < looploopstartP4

For Me.zd = y4 To 10000

Select Case Len(ListBoxd.ltems(z4))

Case 2

Dim d As New delcw_ccwPd(AddressOf cw_ccwP4)
Me.Invoke(d, SendCwP4)

dl=dl +1

24 = yyyyyy4()

countcountPd = zzzzzz4()

Case 3

Dim d As New delcw_ccwP4(AddressOf cw_ccwP4)
Me.Invoke(d, SendCcwP4)

d2 = 82 x9]

24 = yyyyyyd()

countcountP4 = zzzzzzd()

Case 10 'on

t OnP4 = CInt(Mid(ListBox4.Iltems(z4), 4, 5))

Dim d As New delon_offP4(AddressOf on_offP4)
Me.Invoke(d, SendOnP4)

Dim m_wait As TimeSpan = TimeSpan.FromSeconds(t_OnP4)
m_event39.WaitOne(m_wait, False)

d3=d3+1

z4 = yyyyyy4()

countcountPd = zzzzzz4()

Case 11 'off

t OffPd = Cint(Mid(ListBoxd.ltems(z4), 5, 5))

Dim d As New delon_offPd(AddressOf on_offP4)
Me.Invokeld, SendOffPa)

Dim m_wait As TimeSpan = TimeSpan.FromSeconds(t OffP4)
m_eventd0.WaitOne(m_wait, False)

dd =dd + 1

94



a5

24 = yyyyyyd()
countcountP4 = zzzzzz4()

Case 13

countcountP4 = countcountP4 + 1

d5=d5+1

z4 = 10000

End Select

Next

End While

y4 = yd + (d1 + d2 + d3 + d4 + d5) / looploopstartP4
gd = (d1 + d2 + d3 + d4 + d5) / looploopstartPd
Else

ud =0

End If

Case 2

Dim d As New delcw_ccwP4(AddressOf cw _ccwPd)
Me.Invoke(d, SendCwP4)

cl=cl+1

y4 = yyy4()

countP4 = zzzd()

Case 3

Dim d As New delcw_ccwPd(AddressOf cw_ccwP4)
Me.Invoke(d, SendCewP4)

c2=c2+l1

y4 = yyya0)

countP4 = zzz4()

Case 10 'on

t_OnP4 = CInt(Mid(ListBox4.ltems(y4), 4, 5))

Dim d As New delon_offP4(AddressOf on_offP4)
Me.Invoke(d, SendOnP4)

Oim m_wait As TimeSpan = TimeSpan.FromSeconds(t_OnP4)
m_event15.WaitOne(m_wait, False)

c3=c3+1

y4 = yyya()

countP4 = zzz4()

Case 11 'off

t_OffP4 = Cint(Mid(ListBox4.ltems(y4), 5, 5))

Dim d As New delon_offP4(AddressOf on_offP4)
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Me.Invoke(d, SendOffP4)

Dim m_wait As TimeSpan = TimeSpan.FromSeconds(t_OffP4)
m_event16.WaitOne(m_wait, False)

cd=cd+1

y4 = yyy40

countPd = zzz4()

Case 13

countP4 = countP4 + 1

ca=ch+1

y4 = 10000

End Select

Next

End While

If ud = 1 Then

x4 = x4 + (cl +c2 + c3 + c4 + c5) / loopstartP4 + ¢4
Elself ud = 0 Then

x4 = x4 + (cl + c2 + c3 + c4 + c5) / loopstartP4

End If

End Select

Next

PictureBox4.ImageLocation = "c:\program files\peristaltic pump\reference\anigif.gif"
PictureBox15.ImagelLocation = "c:\program files\peristaltic
pump\reference\anigif ccw _arrow.gif"
PictureBox16.Imagel.ocation = "c:\program files\peristaltic
pump\reference\anigif cw_arrow.gif"

Dim pgbdx As New delpgbPadx(AddressOf pgbPdx)
Me.Invoke(pgbax, tpgbP4)

ki = 1

End Sub

Private Sub PStart5()

k=0

m_event17.Reset() 'P5

m_event18.Reset()

m_event19.Reset()

m_event20.Reset()
m_eventd1.Reset()
m_event42.Reset()

Dim it As Integer, t OffP5t As Integer, t OnP5t As Integer



Dim loopstartt As Integer, jt As Integer, countt As Integer, ctl As Integer, ct2 As
Integer, ct3 As Integer, ctd As Integer, ct5 As Integer

Dim dtl As Integer, dt2 As Integer, dt3 As Integer, dtd4 As Integer, dt5 As Integer
Dim countcountP5t As Integer, looploopstartP5t As Integer, kt As Integer
tpgbP5 =0

For it = 0 To ListBox5.ltems.Count - 1

Select Case Len(ListBox5.Items(it))

Case 10 'on

t OnP5t = Cint(Mid(ListBox5.Items(it), 4, 5))

tpgbP5 = tpgbP5 + t OnP5t

utb =0

Case 11 'off

t OffP5t = Clnt(Mid(ListBox5.Items(it), 5, 5))

tpebP5 = tpgbP5 + t OffP5t

utb = 0

Case 2 'ew

tpgbP5 = tpghP5

utb =0

Case 3 'ccw

tpgbP5 = tpgbP5

utb'=0

Case 18

coungt® O ctl =00 g2 10 : 3,20 : €4 =05 = §

loopstartt = Mid(ListBox5.Items(it), 8, 5)

While countt < loopstartt

For jt = it To 10000

Select Case Len(ListBox5.Items(jt))

Case 18

If jt > it Then

utsb =1

countcountPst = 0 &l =02 =0 i3 =0 dd =0 cdt5 =0
looploopstartP5t = Mid(ListBox5.Items(jt), 8, 5)

While countcountP5t < looploopstartP5t

For kt = jt To 10000

Select Case Len(ListBox5.ltems(kt))

Case 2

dtl = dt1 + 1



Case 3

dt2 = dt2 + 1

Case 10 'on

t_OnP5t = CInt(Mid(ListBox5.Items(kt), 4, 5))
tpgbP5 = tpgbP5 + t_OnP5t

dt3 =dt3+1

Case 11 'off

t OffP5t = CInt(Mid(ListBox5.Items(kt), 5, 5))
tpgbP5 = tpgbP5 + t_OffP5t

dtd = dtd + 1

Case 13

countcountP5t = countcountP5t + 1

dt5 = dt5 + 1

kt = 10000

End Select

Next

End While

jt = jt + (dtl + dt2 + dt3 + dt4 + dt5) / looploopstartP5t
gt5 = (dt1 + dt2 + dt3 + dt4 + dt5) / looploopstartP5t
Else

uts =0

End If

'Case 2

tpegbP5 = tpgbP5

ctl =ctl +1

Case 3

tpebP5 = tpgbP5

ctZ2=ct2+1

Case 10 'on

t_OnP5t = CInU(Mid(ListBox5.Items(jl), 4, 5))
tpgbP5 = tpgbP5 + t OnP5t

ct3=ct3 +1

Case 11 'off

t_OffP5t = CInt(Mid(ListBox5.Items(jt), 5, 5))
tpgbP5 = tpgbP5 + t OffP5t

ctd =ctd + 1

Case 13

countt = countt + 1
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ctb =cth +1

jt = 10000

End Select

Next

End While

If ut5 = 1 Then

it =it + (ctl + ct2 + ct3 + ctd + ct5) / loopstartt + gt5

Elself ut5 = 0 Then

it =it + (ctl + ct2 + ct3 + ctd + ct5) / loopstartt

End If

End Select

Next

Dim t_OffP5 As Integer, t OnP5 As Integer, SendCwP5 As String, SendCcwP5 As String,
SendOnP5 As String, SendOffP5 As String

SendCwP5 = "cw" : SendCcwP5 = "ccw" : SendOnP5 = "on" : SendOffP5 = "off"
Dim pgb5 As New delpgbP5(AddressOf pgbP5)
Me.Invoke(pgb5, tpgbP5)

x5 § f§ "L g gl

For Me.x5 = 0 To ListBox5.Items.Count - 1

Select Case Len(ListBox5.ltems(x5))

Case 10 'on

t_OnP5 = CInt(Mid(ListBox5.Items(x5), 4, 5))

Dim d As New delon_offP5(AddressOf on_offP5)
Me.Invoke(d, SendOnP5)

Dim m_wait As TimeSpan = TimeSpan.FromSeconds(t_OnP5)
m_event17.WaitOne(m_wait, False)

5= g5l

us =0

Case 11 'off

t OffP5 = CInt(Mid(ListBox5.Items(x5), 5, 5))

Dim d As New delon_offP5(AddressOf on_offP5)
Me.Invoke(d, SendOffP5)

Dim m_wait As TimeSpan = TimeSpan.FromSeconds(t_OffP5)
m_event18.WaitOne(m wait, False)

%5 =es])

us=1>0

Case 2 'cw
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Dim d As New delcw_ccwP5(AddressOf cw_ccwP5)
Me.Invoke(d, SendCwP5)

x5 = x¢5()
us =0
Case 3 'ccw

Dim d As New delcw_ccwP5(AddressOf cw_ccwP5)
Me.Invoke(d, SendCcwP5)

x5 = xxx5()
ub=0
Case 18

Dim c1 As Integer, c2 As Integer, c3 As Integer, c4 As Integer, c5 As Integer
countP5 =0 clf P c2 = QeI ON\d /0 768 >0
loopstartP5 = Mid(ListBox5.Items(x5), 8, 5)

countP5 = zzz5()

While countP5 < loopstartP5

For Me.y5 = x5 To 10000

Select Case Len(ListBox5.Items(y5))

Case 18

If y5 > x5 Then

us =1

Dim d1 As Integer, d2 As Integer, d3 As Integer, dd As Integer, d5 As Integer
courfit@oumiiP S sl N |7 Puedi2 S0 HE3=-0-Lad =0 diT> [
looploopstartP5 = Mid(ListBox5.ltems(y5), 8, 5)
countcountP5 = zzzzzz5()

While countcountP5 < looploopstartP5

For Me.z5 = y5 To 10000

Select Case Len(ListBox5.ltems(z5))

Case 2

Dim d As New delcw_ccwP5(AddressOf cw_ccwP5)
Me.Invoke(d, SendCwP5)

dl=dl +1

z5 = yyyyyy5()

countcountP5 = zzzzzz5()

Case 3

Dim d As New delcw_ccwP5(AddressOf cw._ccwP5)
Me.Invoke(d, SendCcwP5)

d2 =d2 +1

z5 = yyyyyy5()
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countcountP5 = zzzzzz5()

Case 10 'on

t_OnP5 = CInt(Mid(ListBox5.Items(z5), 4, 5))

Dim d As New delon_offP5(AddressOf on_offP5)
Me.Invoke(d, SendOnP5)

Dim m_wait As TimeSpan = TimeSpan.FromSeconds(t_OnP5)
m_eventd1 WaitOne(m_wait, False)

d3=d3+1

z5 = yyyyyy5()

countcountP5 = zzzzzz5()

Case 11 'off

t_OffP5 = CInt(Mid(ListBox5.ltems(z5), 5, 5))

Dim d As New delon_offP5(AddressOf on_offP5)
Me.Invoke(d, SendOffP5)

Dim m_wait As TimeSpan = TimeSpan.FromSeconds(t_OffP5)
m_eventd2 WaitOne(m_wait, False)

dd =da + 1

z5 = yyyyyy5()

countcountP5 = zzzzzz5()

Case 13

countcountP5 = countcountP5 + 1

d5=d5+1

z5 = 10000

End Select

Next

End While

y5 =y5 + (dl + d2 + d3 + d4 + d5) / looploopstartP5
g5 = (d1l + d2 + d3 + d4 + d5) / looploopstartP5
Else

ub =0

End If

'Case 2

Dim d As New delcw_ccwP5(AddressOf cw_ccwP5)
Me.Invoke(d, SendCwP5)

cl=cl+1

y5 = yyy5()

countP5 = zzz5()

Case 3
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Dim d As New delcw _ccwP5(AddressOf cw _ccwP5)
Me.Invoke(d, SendCcwP5)

c2=c2+1

y5 = yyy50)

CHUntP5 = #2250

Case 10 'on

t_ OnP5 = CInt(Mid(ListBox5.Items(y5), 4, 5))

Dim d As New delon_offP5(AddressOf on_offP5)
Me.Invoke(d, SendOnP5)

Dim m_wait As TimeSpan = TimeSpan.FromSeconds(t OnP5)
m_event19.WaitOne(m wait, False)

3=c3+1

y5 = yyy5()

countP5 = zzz5()

Case 11 'off

t OffP5 = CInt(Mid(ListBox5.ltems(y5), 5, 5))

Dim d As New delon_offP5(AddressOf on_offP5)
Me.Invoke(d, SendOffP5)

Dim m_wait As TimeSpan = TimeSpan.FromSeconds(t_OffP5)
m_event20.WaitOne(m_wait, False)

cd=cd+1

y5 = yyy5()

countPy =2zz5()

Case 13

countP5 = countP5 + 1

cS=ch+1

y5 = 10000

End Select

Next

End While

If us = 1 Then

x5 =x5+(cl +c2+ 3+ c4 + c5) / loopstartP5 + ¢5
Elself u5 = 0 Then

x5 =x5+(cl +c2 + c3 + c4 + c5) / loopstartP5

End If

End Select

Next

PictureBox5.Imagelocation = "c:\program files\peristaltic pump\reference\anigif.gif"



PictureBox17.ImageLocation = "c:\program files\peristaltic
pump\reference\anigif ccw_arrow.gif"
PictureBox18.ImagelLocation = "c:\program files\peristaltic
pump\reference\anigif cw_arrow.gif"

Dim pgb5x As New delpgbP5x(AddressOf pgbP5x)
Me.Invoke(pgb5x, tpgbP5)

ks =1

End Sub

Private Sub PStart6()

k6 =0

m_event21.Reset() 'P6

(
m_event22.Reset(
m_event23.Reset(

(

)

)

)

m_event24.Reset()

m_eventd3.Reset()

m_eventdd.Reset()

Dim it As Integer, t OffP6t As Integer, t OnP6t As Integer

Dim loopstartt As Integer, jt As Integer, countt As Integer, ctl As Integer, ct2 As
Integer, ct3 As Integer, ctd As Integer, ct5 As Integer

Dim dt1 As Integer, dt2 As Integer, dt3 As Integer, dtd4 As Integer, dt5 As Integer
Dim countcountPét As Integer, looploopstartPét As Integer, kt As Integer
tpgbP6 = 0

For it = 0 To ListBox6.Items.Count - 1

Select Case Len(ListBox6.Items(it))

Case 10 'on

t_ OnP6t = CInt(Mid(ListBox6.Itemsf(it), 4, 5))

tpgbP6 = tpgbP6 + t OnP6t

uté = 0

Case 11 'off

t_OffP6t = Cint(Mid(ListBox6.Items(it), 5, 5))

tpgbP6 = tpgbP6 + t_OffP6t

uté =0

Case 2 'cw

tpgbP6 = tpgbP6

uté =0

Case 3 'ccw

tpgbP6 = tpebP6

uté = 0
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Case 18

countt=0:ctl =0:ct2=0:ct3=0:ctd=0:ct5 =0
loopstartt = Mid(ListBox6.Items(it), 8, 5)

While countt < loopstartt

For jt =it To 10000

Select Case Len(ListBox6.ltems(jt))

Case 18

If jt > it Then

uté =1

countcountPét = 0 ; dtl = 0 ; iBee ST " Gueglid = 0 : ct5 = 0
looploopstartPét = Mid(ListBox6.ltems(jt), 8, 5)

While countcountPét < looploopstartPét

For kt = jt To 10000

Select Case Len(ListBox6.Items(kt))

Case 2

dtl = gtl + 1

Case 3

dt2 = dt2 + 1

Case 10 'on

t_OnP6t = Cint(Mid(ListBox6.ltems(kt), 4, 5))

tpgbP6 = tpgbP6 + t OnP6t

dt3 =dt3 + 1

Case 11 'off

t OffP6t = Clnt(Mid(ListBox6.ltems(kt), 5, 5))

tpebP6 = tpgbP6 + t OffP6t

dtd = dtd + 1

Case 13

countcountP6t = countcountPét + 1

dt5 = dt5 + 1

kt = 10000

End Select

Next

End While

jt=jt + (dtl + dt2 + dt3 + dtd + dt5) / looploopstartPét
gt6 = (dtl + dt2 + dt3 + dtd + dt5) / looploopstartPét
Else

utb =0

End If



'Case 2

tpgbP6 = tpgbP6

etl. =il 1

Case 3

tpebP6 = tpgbP6

ct2=ct2+1

Case 10 'on

t_OnPét = CInt(Mid(ListBox6.Iltems(jt), 4, 5))
tpgbP6 = tpgbP6 + t OnP6t

ctdi= et 1

Case 11 'off

t OffP6t = Cint(Mid(ListBox6.Iltems(jt), 5, 5))
tpgbP6 = tpgbP6 + t OffP6t

ctd =ctd + 1

Case 13

countt = countt + 1

cth =cth + 1

jt = 10000

End Select

Next

End While

If uté = 1 Then

it =it + (ctl + ct2 + ct3 + ctd + ct5) / loopstartt + ¢t6
Elself uté = 0 Then

it =it + (ctl + ct2 + ct3 + ctd + ct5) / loopstartt
End If

End Select

Next
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Dim t_OffP6 As Integer, t_ OnPG As Integer, SendCwP6 As String, SendCewP6 As String,

SendOnPé6 As String, SendOffP6 As String

SendCwP6 = "cw" : SendCcwP6 = "ccw" : SendOnP6 = "on" : SendOffP6 = "off"

Dim pgbé As New delpgbP6(AddressOf pgbP6)
Me.Invoke(pgb6, tpgbP6)

R N B e

For Mex6 = 0 To ListBoxé.ltems.Count - 1
Select Case Len(ListBox6.ltems(x6))

Case 10 'on
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t_ OnP6 = Cint(Mid(ListBox6.ltems(x6), 4, 5))

Dim d As New delon_offP6(AddressOf on_offPé)
Me.Invoke(d, SendOnP6)

Dim m_wait As TimeSpan = TimeSpan.FromSeconds(t_OnP6)

m_event21.WaitOne(m_wait, False)

x6 = xxx6()
ué =0
Case 11 'off

t OffP6 = Cint(Mid(ListBox6.Items(x6), 5, 5))

Dim d As New delon_offP6(AddressOf on_offPé)
Me.Invoke(d, SendOffP6)

Dim m_wait As TimeSpan = TimeSpan.FromSeconds(t_OffP6)

m_event22.WaitOne(m_wait, False)

x6 = xxx6()
ué =0
Case 2 'acw

Dim d As New delew_ccwP6(AddressOf cw_ccwP6)
Me.Invoke(d, SendCwP6)

x6 = xxx6()
ue = @
Case 3 'ccw

Dim d As New delcw ccwP6(AddressOf cw_ccwPé6)
Me.Invoke(d, SendCcwP6)

x6 = xxx6()
u6 =0
Case 18

Dim c1 As Integer, c2 As Integer, c3 As Integer, c4 As Integer, c5 As Integer
countP6 = 0: cl =B %R = ": ¥ @ 36l~ 0 a] B0

loopstartP6 = Mid(ListBox6.ltems(x6), 8, 5)

countPé = 2226()

While countP6 < loopstartPé

For Me.y6 = x6 To 10000

Select Case Len(ListBox6.Items(y6))

Case 18

If y6 > x6 Then

ue =1

Dim d1 As Integer, d2 As Integer, d3 As Integer, d4 As Integer, d5 As Integer
courtceuntPs =0:dl =0:d2=0:d8=0:dd:=0:d5=0
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looploopstartP6 = Mid(ListBox6.Items(y6), 8, 5)
countcountP6 = zzzzzz6()

While countcountPé < looploopstartP6

For Me.z6 = y6 To 10000

Select Case Len(ListBox6.ltems(z6))

Case 2

Dim d As New delcw_ccwP6(AddressOf cw_ccwPé)
Me.Invoke(d, SendCwP6)

dl=dl+1

z6 = yyyyyy6()

countcountPé = zzzzzz6()

Case 3

Dim d As New delcw_ccwP6(AddressOf cw_ccwPé6)
Me.Invoke(d, SendCcwP6)

d2 = dZ2fr 4

26 = yyyyyy6()

countcountPé = zzzzzz6()

Case 10 'on

t OnP6 = CInt(Mid(ListBox6.ltems(z6), 4, 5))

Dim d As New delon_offP6(AddressOf on_offP6)
Me.Invoke(d, SendOnP6)

Dim m_wait As TimeSpan = TimeSpan.FromSeconds(t_OnPé6)
m_eventd3.WaitOne(m_wait, False)

d3=d3+1

26 = yyyyyy6()

countcountPé = zzzzzz6()

Case 11 'off

t OffP6 = Cint(Mid(ListBox6.ltems(z6), 5, 5))

Dim d As New delon_offP6(AddressOf on_offP6)
Me Invoke(d, SendOffP6)

Dim m_wait As TimeSpan = TimeSpan.FromSeconds(t_OffPé)
m_eventdd4. WaitOne(m_wait, False)

dd =dd + 1

z6 = yyyyyy6()

countcountP6 = zzzzzz6()

Case 13

countcountPé = countcountP6 + 1

d5 =d5 + 1
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z6 = 10000

End Select

Next

End While

y6 = y6 + (dl + d2 + d3 + d4 + d5) / looploopstartP6
g6 = (d1 + d2 + d3 + d4 + d5) / looploopstartP6
Else

u6 =0

End If

Case 2

Dim d As New delcw_ccwP6(AddressOf cw_ccwP6)
Me.Invoke(d, SendCwP6)

cl=cl+1

y6 = yyy6()

countP6 = zzz6()

Case 3

Dim d As New delcw_ccwP6(AddressOf cw_ccwP6)
Me.Invoke(d, SendCcwP6)

c2=¢c2¥1

y6 = yyy6()

countPé = zzz6()

Case 10 'on

t OnP6 = CInt(Mid(ListBox6.Iltems(y6), 4, 5))

Dim d As New delon_offP6(AddressOf on_offP6)
Me.Invoke(d, SendOnPé)

Dim m_wait As TimeSpan = TimeSpan.FromSeconds(t OnPé)
m_event23.WaitOne(m_wait, False)

c3=c3+1

y6 = yyy60

countPé = zzz6()

Case 11 'off

t_OffP6 = CInt(Mid(ListBox6.Items(y6), 5, 5))

Dim d As New delon_offP6(AddressOf on_offP6)
Me.Invoke(d, SendOffP6)

Dim m_wait As TimeSpan = TimeSpan.FromSeconds(t OffP6)
m_event24.WaitOne(m_wait, False)

cd=cd+1

y6 = yyy6()
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countP6 = zzz6()

Case 13

countP6 = countP6 + 1

ch=ch+1

y6 = 10000

End Select

Next

End While

If ué = 1 Then

x6 = x6 + (cl + c2 + c3 + c4 + c5) / loopstartP6 + g6

Elself u6 = 0 Then

X6 = x6 + (cl + c2 + 3 + c4 + c5) / loopstartP6

End If

End Select

Next

PictureBoxé6.Imagelocation = "c:\program files\peristaltic pump\reference\anigif.gif"
PictureBox19.Imagelocation = "c:\program files\peristaltic
pump\reference\anigif_ccw_arrow.gif"

PictureBox20.ImageLocation = “c:\program files\peristaltic
pump\reference\anigif cw arrow.gif"

Dim pgbéx As New delpgbPéx(AddressOf pgbP6x)

Me.Invoke(pgbéx, tpebP6)

k6 =1

End Sub

Private Sub PStart7()

k7 =0

m_event25.Reset() 'P7

m_event26.Reset()

m_event27.Reset()

m_evenl28.Resel()

m_eventd5.Reset()

m_eventd6.Reset()

Dim it As Integer, t OffP7t As Integer, t OnP7t As Integer

Dim loopstartt As Integer, jt As Integer, countt As Integer, ctl As Integer, ct2 As
Integer, ct3 As Integer, ctd As Integer, ct5 As Integer

Dim dtl As Integer, dt2 As Integer, dt3 As Integer, dtd As Integer, dt5 As Integer
Dim countcountP7t As Integer, looploopstartP7t As Integer, kt As Integer
tpgbP7 = 0



For it = 0 To ListBox7.ltems.Count - 1
Select Case Len(ListBox7.ltems(it))

Case 10 'on

t OnP7t = Cint(Mid(ListBox7.Iltems(it), 4, 5))
tpgbP7 = tpgbP7 + t OnP7t

ut7 =0

Case 11 'off

t OffP7t = CInt(Mid(ListBox7.Items(it), 5, 5))
tpebP7 = tpebP7 + t OffPT7t

ut7 =0

Case 2 'cw

tpgbP7 = tpgbP7

ut7 =0

Case 3 'ccw

tpebP7 = tpgbP7

ut7 =0

Case 18

couptiy ="0% clly= @ttt OR/Che ) OBaibee RC athV\S/0

loopstartt = Mid(ListBox7.Items(it), 8, 5)
While countt < loopstartt

For jt = it To 10000

Select Case Len(ListBox7.Items(jt))

Case 18
If jt > it Then
UEf = 1

courttcountP7Re 8 dblfAeD : dt2 = 0 : dt3 = 0 : dth= 0. Et5 =0
looploopstartP7t = Mid(ListBox7.ltems(jt), 8, 5)

While countcountP7t < looploopstartP7t
For kt = jt To 10000

Select Case Len(ListBox7.ltems(kt))

Case 2

dtl = dtl +1

Case 3

dt2 = dt2 + 1

Case 10 'on

t_ OnP7t = CInt(Mid(ListBox7.ltems(kt), 4, 5))
tpgbP7 = tpgbP7 + t OnPTt
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dt3 =dt3 + 1
Case 11 'off

t OffP7t = CInt(Mid(ListBox7.ltems(kt), 5, 5))

tpebP7 = tpgbP7 + t OffP7t

dtd = dtd + 1

Case 13

countcountP7t = countcountP7t + 1
dt5 = dt5 + 1

kt = 10000

End Select

Next

End While

jt =jt + (dtl + dt2 + dt3 + dtd + dt5) / looploopstartP7t
gt7 = (dtl + dt2 + dt3 + dt4 + dt5) / looploopstartP7t

Else

ut7 =0

End If

Case 2

tpgbP7 = tpgbP7
ctl = jctl=4.1
Case 3

tpgbP7 = tpgbP7
ct2 =ct2 + 1
Case 10 'on

t_ OnP7t = CInt(Mid(ListBox7.Items(jt), 4, 5))

tpgbP7 = tpgbP7 + t OnPTt
ct3=ct3 +1
Case 11 'off

t OffP7t = CInt(Mid(ListBox7.Iltems(jt), 5, 5))

tpgbP/ = tpgbP/ + t OHP/t
ctd=ctd + 1

Case 13

countt = countt + 1
cth=cth+1

jt = 10000

End Select

Next

End While
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If ut7 = 1 Then

it =it + (ctl + ct2 + ct3 + ctd + ct5) / loopstartt + gt7
Elself ut7 = 0 Then

it =it + (ctl + ct2 + ct3 + ctd + ct5) / loopstartt

End If

End Select

Next

L e R R TR A AT

Dim t_OffP7 As Integer, t OnP7 As Integer, SendCwP7 As String, SendCcwP7 As String,
SendOnP7 As String, SendOffP7 As String

SendCwP7 = "cw" : SendCcwP7 = "ccw" : SendOnP7 = "on" : SendOffP7 = "off"
Dim pgb7 As New delpgbP7(AddressOf pghP7)

Me.Invoke(pgb7, tpgbP7)

X7 = 0 "™ Pa ""set

For Me.x7 = 0 To ListBox7.ltems.Count - 1

Select Case Len(ListBox7.ltems(x7))

Case 10 'on

t OnP7 = CInt(Mid(ListBox7.ltems(x7), 4, 5))

Dim d As New delon_offP7(AddressOf on_offP7)

Me.Invoke(d, SendOnP7)

Dim m_wait As TimeSpan = TimeSpan.FromSeconds(t_OnPT7)

m_event25.WaitOne(m_wait, False)

X7 = xxx7()
u7 =0
Case 11 'off

t_OffP7 = CInt(Mid(ListBox7.Items(x7), 5, 5))

Dim d As New delon_offP7(AddressOf on_offP7)
Me.Invoke(d, SendOffP7)

Dim m_wait As TimeSpan = TimeSpan.FromSeconds(t_OffP7)
m_event26.WaitOne(m_wait, [alse)

% = st

ur =0

Case 2 'cw

Dim d As New delcw_ccwP7(AddressOf cw_ccwP7)
Me.Invoke(d, SendCwP7)

X7 = xx7()

u7 =0

Case 3 'ccw
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Dim d As New delcw_ccwP7(AddressOf cw_ccwP7)
Me.Invoke(d, SendCcwP7)

X7 = xxx7()
u7 =0
Case 18

Dim c1 As Integer, c2 As Integer, c3 As Integer, c4 As Integer, c5 As Integer
countP7=0:¢1=0:¢2=0:c3=0:c4=0:c5=0
loopstartP7 = Mid(ListBox7.ltems(x7), 8, 5)

countP7 = zzz7()

While countP7 < loopstartP7

For Me.y7 = x7 To 10000

Select Case Len(ListBox7.Items(y7))

Case 18

If y7 > x7 Then

L=

Dim d1 As Integer, d2 As Integer, d3 As Integer, d4 As Integer, d5 As Integer
countgountP7 2 Degic210 Bl = 0x d3eH \d2 = 0 a5 BT
looploopstartP7 = Mid(ListBox7.ltems(y7), 8, 5)
countcountP7 = zzzzzz1()

While countcountP7 < looploopstartP7

For Me.z7 = y7 To 10000

Select Case Len(ListBox7.ltems(z7))

Case 2

Dim d As New delcw _ccwP7(AddressOf cw_ccwP7)
Me.Invoke(d, SendCwP7)

dl =dl +1

1 = yyyyyy70

countcountP7 = zzzzzz7()

Case 3

Dim d As New delcw_ccwP7(AddressOf cw_ccwP7)
Me.Invoke(d, SendCcwP7)

d2=d2+1

z7 = yyyyyy7()

countcountP7 = zzzzzz7()

Case 10 'on

t_OnP7 = CInt(Mid(ListBox7.ltems(z7), 4, 5))

Dim d As New delon_offP7(AddressOf on_offP7)
Me.Invoke(d, SendOnP7)



Dim m_wait As TimeSpan = TimeSpan.FromSeconds(t_OnP7)
m_event45.WaitOne(m_wait, False)

d3=d3+1

z1 = yyyyyy?()

countcountP7 = zzzzzz7()

Case 11 'off

t OffP7 = CInt(Mid(ListBox7.Iltems(z7), 5, 5))

Dim d As New delon_offP7(AddressOf on_offP7)
Me.Invoke(d, SendOffP7)

Dim m_wait As TimeSpan = TimeSpan.FromSeconds(t OffP7)
m_eventd6.WaitOne(m wait, False)

dd =dd +1

z7 = yyyyyy7()

countcountP? = zzzzzz7()

Case 13

countcountP7 = countcountP7 + 1

dS5=d5+1

z7 = 10000

End Select

Next

End While

y7 = y7 +(dl + d2 + d3 + d4 + d5) / looploopstartP7
g7 = (d1 + d2 + d3 + d4 + d5) / looploopstartP7
Else

u7 =0

End If

'Case 2

Dim d As New delcw_ccwP7(AddressOf cw._ccwPT)
Me.Invoke(d, SendCwP7)

cl=cl+1

y7 = yyy7()

countP7 = zzz7()

Case 3

Dim d As New delcw_ccwP7(AddressOf cw_ccwPT)
Me.Invoke(d, SendCcwP7)

c2=c2+1

y7 = yyyT()

countP7 = zzz7()
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Case 10 'on

t OnP7 = CInt(Mid(ListBox7.Items(y7), 4, 5))

Dim d As New delon_offP7(AddressOf on_offP7)
Me.Invoke(d, SendOnP7)

Dim m_wait As TimeSpan = TimeSpan.FromSeconds(t_OnP7)
m_event27.WaitOne(m_wait, False)

3=¢3+1

yT = yyy?()

countP7 = zzz7()

Case 11 'off

t OffP7 = CInt(Mid(ListBox7.ltems(y7), 5, 5))

Dim d As New delon_offP7(AddressOf on_offP7)
Me.Invoke(d, SendOffP7)

Dim m_wait As TimeSpan = TimeSpan.FromSeconds(t_OffP7)
m_event28.WaitOne(m wait, False)

cd=cd+1

y7 = yyy7()

countP7 = zzz7()

Casg 3

countP7 = countP7 + 1

c5 5 @ +°

y7 = 10000

End Select

Next

End While

If u7 = 1 Then

X7 =x7 + (cl +c2 + c3 + c4 + c5) / loopstartP7 + ¢7
Elself u7 = 0 Then

X7 = X7 + (cl + c2 + c3 + c4 + ¢5) / loopstartP7

End If

End Select

Next

PictureBox7.ImagelLocation = "c:\program files\peristaltic pump\reference\anigif.gif"
PictureBox21.Imagelocation = "c:\program files\peristaltic
pump\reference\anigif ccw arrow.gif"
PictureBox22.ImageLocation = "c:\program files\peristaltic
pump\reference\anigif cw_arrow.gif"

Dim pgb7x As New delpgbP7x(AddressOf pgbP7x)
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Me.Invoke(pgb7x, tpgbP7)
k7 =1

End Sub

Private Sub PStart8()

k8 =0

m_eventZ9.Reset() 'P8

(
m_event30.Reset(
m_event31.Reset(

(

)

)

)

m_event32.Reset()

m_eventd7.Reset()

m_eventd8.Reset()

Dim it As Integer, t_OffP8t As Integer, t OnP8t As Integer
Dim loopstartt As Integer, jt As Integer, countt As Integer, ctl As Integer, ct2 As
Integer, ct3 As Integer, ctd As Integer, ct5 As Integer

Dim dtl As Integer, dt2 As Integer, dt3 As Integer, dtd As Integer, dt5 As Integer
Dim countcountP8t As Integer, looploopstartP8t As Integer, kt As Integer
tpgbP8 = 0

For it = 0 To ListBox8.ltems.Count - 1

Select Case Len(ListBox8.ltems(it))

Case 10 'on

t_OnP8t = Cint(Mid(ListBox8.Iltems(it), 4, 5))

tpgbP8 = tpgbP8 + t OnP8t

ut8 = 0

Case 11 'off

t_OffP8t = CInt(Mid(ListBox8.Iltems(it), 5, 5))

tpgbP8 = tpgbP8 + t OffP8t

ut8 = 0

Case 2 'cw

tpgbP8 = tpgbP8

ut8 = 0

Case 3 'ccw

tpgbP8 = tpgbP8

ut8 = 0

Case 18

countt =0:ctl =0:ct2=0:ct3=0:ctd=0:ctb=0
loopstartt = Mid(ListBox8.Items(it), 8, 5)

While countt < loopstartt

For jt = it To 10000
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Select Case Len(ListBox8.Items(jt))

Case 18

If jt > it Then

ut8 = 1

countcountP8t =0;:dtl =0;dt2=0;dt3=0:dt4=0:dt5=0
looploopstartP8t = Mid(ListBox8.ltems(jt), 8, 5)
While countcountP8t < looploopstartP8t

For kt = jt To 10000

Select Case Len(ListBox8.Items(kt))

Case 2

dtl = gfl + 1

Case 3

dt2 = dt2# 4

Case 10 'on

t_OnP8t = CInt(Mid(ListBox8.Items(kt), 4, 5))
tpgbP8 = tpgbP8 + t OnP8t

di3 =dt3 +1

Case 11 'off

t_OffP8t = CInt(Mid(ListBox8.Items(kt), 5, 5))
tpgbP8 = tpghP8 + t_OffP8t

dtd = dtd + 1

Case 13

countcountP8t = countcountP8t + 1

dt5 = dt5 + 1

kt = 10000

End Select

Next

End While

jt = jt + (dtl + dt2 + di3 + d1d + dL5) / looploopsLar LP8L
gt8 = (dtl + dt2 + dt3 + dtd + dt5) / looploopstartP8t
Else

ut8 = 0

End If

‘Case 2

tpebP8 = tpgbP8

ctl =ctl + 1

Case 3
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tpgbP8 = tpgbP8

ct2 =ct2 + 1

Case 10 'on

t_OnP8t = CInt(Mid(ListBox8.ltems(jt), 4, 5))
tpgbP8 = tpgbP8 + t OnP8t

ct3=ct3 +1

Case 11 'off

t_OffP8t = Cint(Mid(ListBox8.Items(jt), 5, 5))
tpgbP8 = tpghP8 + t OffP8t

ctd =ctd + 1

Case 13

countt = countt + 1

ctb=cth+ |

jt = 10000

End Select

Next

End While

If ut8 = 1 Then

it =it + (ctl + ct2 + ct3 + ctd + ct5) / loopstartt + gt8
Elself ut8 = 0 Then

it =it + (ctl + ct2 + ct3 + ctd + ctb) / loopstartt
End If

End Select

Next
Dim t_OffP8 As Integer, t OnP8 As Integer, SendCwP8 As String, SendCcwP8 As String,
SendOnP8 As String, SendOffP8 As String

SendCwpP8 = "cw" : SendCcwP8 = "ccw" : SendOnP8 = "on" : SendOffP8 = "off"
Dim pgb8 As New delpgbP8(AddressOf pgbP8)

Me.Invoke(pgb8, tpgbP8)

xg = Q Mmoot

For Me.x8 = 0 To ListBox8.ltems.Count - 1

Select Case Len(ListBox8.ltems(x8))

Case 10 'on

t OnP8 = CInt(Mid(ListBox8.Items(x8), 4, 5))

Dim d As New delon_offP8(AddressOf on_offP8)

Me.Invoke(d, SendOnP8)

Dim m_wait As TimeSpan = TimeSpan.FromSeconds(t OnP8)
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m_event29 WaitOne(m_wait, False)

x8 = xxx8()

ug =0

Case 11 'off

t_OffP8 = CInt(Mid(ListBox8.ltems(x8), 5, 5))

Dim d As New delon_offP8(AddressOf on_offP8)
Me.Invoke(d, SendOffP8)

Dim m_wait As TimeSpan = TimeSpan.FromSeconds(t_OffP8)
m_event30.WaitOne(m_wait, False)

x8 = xxx8()

ug =0

Case 2 'cw

Dim d As New delcw_ccwP8(AddressOf cw_ccwP8)
Me.Invoke(d, SendCwP8)

x8 = xxx8()

ug =0

Case 3 'ccw

Dim d As New delcw._ccwP8(AddressOf cw_ccwP8)
Me.Invoke(d, SendCcwP8)

x8 = xxx8()

ud =0

Case 18

Dim ¢l As Integer, c2 As Integer, c3 As Integer, cd4 As Integer, c5 As Integer
countFg % 0gTl = 0CGc2= 0. 533\0 #¥as 0 /25 0
loopstartP8 = Mid(ListBox8.ltems(x8), 8, 5)

countP8 = zzz8()

While countP8 < loopstartP8

For Me.y8 = x8 To 10000

Select Case Len(ListBox8.ltems(y8))

Case 18

If y8 > x8 Then

ug =1

Dim d1 As Integer, d2 As Integer, d3 As Integer, d4 As Integer, d5 As Integer
countcountP8 =0:d1=0:d2=0:d3=0:dd4=0:d5=0
looploopstartP8 = Mid(ListBox8.Items(y8), 8, 5)
countcountP8 = zzzzzz8()

While countcountP8 < looploopstartP8

For Me.z8 = y8 To 10000
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Select Case Len(ListBox8.Iltems(z8))

Case 2

Dim d As New delcw_ccwP8(AddressOf cw_ccwP8)
Me.Invoke(d, SendCwP8)

dl=dl +1

z8 = yyyyyy80

countcountP8 = zzzzzz8()

Case 3

Dim d As New delcw_ccwP8(AddressOf cw_ccwP8)
Me.Invoke(d, SendCcwP8)

d2=d2+1

z8 = yyyyyy8()

countcountP8 = zzzzzz8()

Case 10 'on

t OnP8 = CInt(Mid(ListBox8.ltems(z8), 4, 5))

Dim d As New delon_offP8(AddressOf on_offP8)
Me.Invoke(d, SendOnP8)

Dim m_wait As TimeSpan = TimeSpan.FromSeconds(t OnP8)
m_eventd7.WaitOne(m wait, False)

d3 = @3 p~l

z8 = yyyyyy8()

countcountP8 = zzzzzz8()

Case 11 'off

t_OffP8 = Cint(Mid(ListBox8.Iltems(z8), 5, 5))

Dim d As New delon_offP8(AddressOf on_offP8)
Me.Invoke(d, SendOffP8)

Dim m_wait As TimeSpan = TimeSpan.FromSeconds(t OffP8)
m_event48.WaitOne(m_wait, False)

dd=d4 +1

z8 = yyyyyy8()

countcountP8 = zzzzzz8()

Case 13

countcountP8 = countcountP8 + 1

ds=d5 +1

z8 = 10000

End Select

Next

End While



y8 = y8 + (d1 + d2 + d3 + d4 + d5) / looploopstartP8
¢8 = (d1 + d2 + d3 + dd + d5) / looploopstartP8
Else

ug =0

End If

Case 2

Dim d As New delcw_ccwP8(AddressOf cw_ccwP8)
Me.Invoke(d, SendCwP8)

cl=cl+1

y8 = yyy8()

countP8 = zzz8()

Case 3

Dim d As New delcw_ccwP8(AddressOf cw_ccwP8)
Me.Invoke(d, SendCcwP8)

c2=c241

y8 = yyy8()

countP8 = zzz8()

Case 10 'on

t OnP8 = Cint(Mid(ListBox8.Items(y8), 4, 5))

Dim d As New delon_offP8(AddressOf on_offP8)
Me.Invoke(d, SendOnP8)

Dim m_wait As TimeSpan = TimeSpan.FromSeconds(t OnP8)

m_event31.WaitOne(m_wait, False)

3=c3+1

y8 = yyy8()

countP8 = zzz8()

Case 11 'off

t_OffP8 = Cint(Mid(ListBox8.ltems(y8), 5, 5))

Dim d As New delon_offP8(AddressOf on_offP8)
Me.lnvoke(d, SendOfTP8)

Dim m_wait As TimeSpan = TimeSpan.FromSeconds(t_OffP8)

m_event32.WaitOne(m_wait, False)
cd=c4+1

y8 = yyy8()

countP8 = zzz8()

Case 13

countP8 = countP8 + 1
c5=ch+.1
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y8 = 10000
End Select

Next

End While

If ug = 1 Then

x8 = x8 + (cl + c2 + ¢3 + ¢4 + c5) / loopstartP8 + g8

Elself u8 = 0 Then

x8 = x8 + (cl + c2 + ¢3 + ¢4 + ¢5) / loopstartP8

End If

End Select

Next

PictureBox8.ImageLocation = "c:\program files\peristaltic pump\reference\anigif.gif"
PictureBox23.ImagelLocation = "c:\program files\peristaltic
pump\reference\anigif ccw arrow.gif"

PictureBox24.Imagelocation = "c:\program files\peristaltic
pump\reference\anigif cw arrow.gif"

Dim pgb8x As New delpgbP8x(AddressOf pgbP8x)

Me.Invoke(pgb8x, tpegbP8)

k8 =1

End Sub

Private Sub bntStartP1 Click(ByVal sender As System.Object, ByVal e As
System.EventArgs) Handles bntStartP1.Click

Dim mythreadl As Threading.Thread = New Threading. Thread(AddressOf Me.PStart1)
mythread1.Start()

bntStartP1.Enabled = False

btnStart.Enabled = False

btnReset.Enabled = False

Timer9.Enabled = True

End Sub

Private Sub bntStartP2_Click(ByVal sender As Object, ByVal e As System.EventArgs)
Handles bntStartP2.Click

Dim mythread2 As Threading.Thread = New Threading. Thread(AddressOf Me.PStart2)
mythread2.Start()

bntStartP2.Enabled = False

btnStart.Enabled = False

btnReset.Enabled = False

Timer9.Enabled = True

End Sub
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Private Sub bntStartP3 Click(ByVal sender As Object, ByVal e As System.EventArgs)
Handles bntStartP3.Click

Dim mythread3 As Threading. Thread = New Threading. Thread(AddressOf Me.PStart3)
mythread3.Start()

bntStartP3.Enabled = False

btnStart.Enabled = False

btnReset.Enabled = False

Timer9.Enabled = True

End Sub

Private Sub bntStartP4_Click(ByVal sender As Object, ByVal e As System.EventArgs)
Handles bntStartP4.Click

Dim mythreadd As Threading.Thread = New Threading. Thread(AddressOf Me.PStartd)
mythread4 . Start()

bntStartP4.Enabled = False

btnStart.Enabled = False

btnReset.Enabled = False

Timer9.Enabled = True

End Sub

Private Sub bntStartP5 Click(ByVal sender As Object, ByVal e As System.EventArgs)
Handles bntStartP5.Click

Dim mythread5 As Threading.Thread = New Threading.Thread(AddressOf Me.PStart5)
mythread5.Start()

bntStartP5.Enabled = False

btnStart.Enabled = False

btnReset.Enabled = False

Timer9.Enabled = True

End Sub

Private Sub bntStartP6 Click(ByVal sender As Object, ByVal e As System.EventArgs)
Handles bntStartP6.Click

Dim mythread6 As Threading. Thread - New Threading. Thread(AddressOf Me.PStart6)
mythreadé.Start()

bntStartP6.Enabled = False

btnStart.Enabled = False

btnReset.Enabled = False

Timer9.Enabled = True

End Sub

Private Sub bntStartP7_Click(ByVal sender As Object, ByVal e As System.EventArgs)
Handles bntStartP7.Click



124

Dim mythread7 As Threading.Thread = New Threading. Thread(AddressOf Me.PStart7)
mythread7.Start()

bntStartP7.Enabled = False

btnStart.Enabled = False

btnReset.Enabled = False

Timer9.Enabled = True

End Sub

Private Sub bntStartP8 Click(ByVal sender As Object, ByVal e As System.EventArgs)
Handles bntStartP8.Click

Dim mythread8 As Threading. Thread = New Threading. Thread(AddressOf Me.PStart8)
mythread8.Start()

bntStartP8.Enabled = False

btnStart.Enabled = False

btnReset.Enabled = False

Timer9.Enabled = True

End Sub

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

SerialPort1.Write("7")

ListBox1.Items.Clear()

ListBox2.Items.Clear()

ListBox3.ltems.Clear()

ListBox4d.Items.Clear()

ListBox5.ltems.Clear()

ListBoxé.ltems.Clear()

ListBox7.Items.Clear()
ListBox8.ltems. Clear()
txtLstart. Text =
txtOn.Text ="

B Tt = ™
TextBox1.Text = "
TextBox2. Text = ™
TextBox3.Text = ™
TextBox4.Text = ™
TextBox5. Text:= "
TextBox6.Text = ™
TextBox7.Text ="
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TextBox8.Text =
TextBox9.Text = "
TextBox10.Text = "
TextBox11.Text ="
TextBox12.Text = "
TextBox13.Text = ™
TextBox14.Text = ™
TextBox15.Text = ™
TextBox16.Text = ™
SerialPort1.Write("7")

End Sub

Private Sub Form1_Load(ByVal sender As System.Object, ByVal e As
System.EventArgs) Handles MyBase.Load
SerialPortl.PortName = "COM1"
SerialPort1.BaudRate = 9600
SerialPort1.DataBits = 8
SerialPort1.Parity = Ports.Parity.None
SerialPort1.0pen()
Me.AutoScroll = True
GroupBox1 .Visible = True
GroupBox2.Visible = True
GroupBox3.Visible = True
GroupBox4.Visible = True
GroupBox5.Visible = True
GroupBox6.Visible = True
GroupBox7.Visible = True
GroupBox8.Visible = True
GroupBox1.Left = 0
GroupBox2.Left = 187 * (1)
GroupBox3.Left = 187 * (2)
GroupBox4.Left = 187 * (3)
GroupBoxb5.Left = 187 * (4)
GroupBox6.Left = 187 * (5)
GroupBox7.Left = 187 * (6)
GroupBox8.Left = 187 * (7)
Timerl.Enabled = False
Timer2.Enabled = False
Timer3.Enabled = False
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Timerd.Enabled = False
Timer5.Enabled = False
Timer6.Enabled = False
Timer7.Enabled = False
Timer8.Enabled = False
Timer9.Enabled = False
Timerl10.Enabled = True
Timerll.Enabled = True
Timerl.Interval = 100
Timer2.Interval = 100
Timer3.Interval = 100
Timerd.Interval = 100
Timer5.Interval = 100
Timer6.Interval = 100
Timer7.Interval = 100
Timer8.Interval = 100
Timer9.Interval = 100
Timer10.Interval = 100
Timerl1l.Interval = 100
End Sub

Public Function xxx1() As Integer """ g ! it
Return x1

End Function

Public Function yyy1() As Integer

Return y1

End Function

Public Function zzz1() As Integer

Return countP1

End Function

Private Sub btnStopP1_Click(ByVal sender As System.Object, ByVal e As
Systemn.EventArgs) Handles btnStopP1.Click

z1 = 10000
countcountP1 = looploopstartP1
yl = 10000

countP1 = loopstartP1
x1 = ListBox1.Iltems.Count - 1
btnStopP1.Enabled = False



Timerl.Enabled = 0
ProgressBarl.Value = 0
intTimel = 0
SerialPort1.Write("B")
SerialPort1.Write("D")

PictureBox1.ImageLocation = "c:\program files\peristaltic pump\reference\anigif.gif"

PictureBox9.Imagelocation = "c:\program files\peristaltic
pump\reference\anigif ccw_arrow.gif"
PictureBox10.Imagelocation = "c:\program files\peristaltic
pump\reference\anigif cw_arrow.gif"

m_event33.5et()

m_event34.Set()

m_event1.Set() 'P1

m_event2.Set()

m_event3.Set()

m_eventd.Set()

End Sub

Public Function xxx2() As Integer
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stop
Return x2

End Function

Public Function yyy2() As Integer

Return y2

End Function

Public Function zzz2() As Integer

Return countP2

End Function

Private Sub btnStopP2_Click(ByVal sender As System.Object, ByVal e As

System.EventArgs) Handles btnStopP2.Click

z2 = 10000
countcountP2 = looploopstarP2
y2 = 10000

countP2 = loopstartP2

x2 = ListBox2.ltems.Count - 1
btnStopP2.Enabled = False
Timer2.Enabled = 0
ProgressBar2.Value = 0
intTime2 = 0
SerialPort1.Write("F")
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SerialPort1.Write("H")

PictureBox2.ImagelLocation = "c:\program files\peristaltic pump\reference\anigif.gif"
PictureBox11.Imagelocation = "c:\program files\peristaltic
pump\reference\anigif ccw_arrow.gif"
PictureBox12.ImagelLocation = "c:\program files\peristaltic
pump\reference\anigif cw_arrow.gif"

m_event35.5et()

m_event36.5et()

m_event5.Set() 'P2

m_event6.Set()

m_event7.Set()

m_event8.Set()

End Sub

Public Function xxx3() As Integer

IR O T R AR AR RA LN

stop3
Return x3 ‘
End Function

Public Function yyy3() As Integer

Return y3

End Function

Public Function zzz3() As Integer

Return countP3

End Function

Private Sub btnStopP3 Click(ByVal sender As System.Object, ByVal e As
System.EventArgs) Handles btnStopP3.Click

z3 = 100§0
countcountP3 = looploopstartP3
y3 = 10000

countP3 = loopstartP3

x3 = ListBox3.ltems.Count - 1

btnStopP3.Enabled = False

Timer3.Enabled = 0

ProgressBar3.Value = 0

intTime3 =0

SerialPort1.Write("J")

SerialPort1.Write("L")

PictureBox3.ImageLocation = "c:\program files\peristaltic pump\reference\anigif.gif"
PictureBox13.Imagelocation = "c:\program files\peristaltic

pump\reference\anigif ccw_arrow.gif"
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PictureBox14.Imagelocation = "c:\program files\peristaltic
pump\reference\anigif cw_arrow.gif"

m_event37.5et()

m_event38.Set()

m_event9.Set() 'P3

m_event10.Set()

m_eventl11.Set()

m_event12.Set()

End Sub

Public Function xxx4() As Integer

PO [ TR AR SRR R AN AT RY TN

stopd
Return x4

End Function

Public Function yyyd() As Integer

Return y4

End Function

Public Function zzz4() As Integer

Return countP4

End Function

Private Sub btnStopP4 Click(ByVal sender As System.Object, ByVal e As
System.EventArgs) Handles btnStopP4.Click

z4 = 10000
countcountP4 = looploopstartP4
yd = 10000

countP4 = loopstartP4

x4 = ListBoxd.ltems.Count - 1

btnStopP4.Enabled = False

Timerd.Enabled = 0

ProgressBard.Value = 0

intTimed =0

SerlalPort 1. Write("N")

SerialPort1.Write("P")

PictureBox4.Imagelocation = "c:\program files\peristaltic pump\reference\anigif.gif"
PictureBox15.Imagelocation = "c:\program files\peristaltic
pump\reference\anigif ccw_arrow.gif"
PictureBox16.ImagelLocation = "c:\program files\peristaltic
pump\reference\anigif cw_arrow.gif"

m_event39.Set()

m_event40.Set()
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m_event13.Set() 'P4

m_event14.Set()

m_event15.5et()

m_event16.5et()

End Sub

Public Function xxx5() As Integer """ 'stop5"
Return x5

End Function

Public Function yyy5() As Integer

Return y5

End Function

Public Function zzz5() As Integer

Return countP5

End Function

Private Sub btnStopP5 Click(ByVal sender As System.Object, ByVal e As

System.EventArgs) Handles btnStopP5.Click

z5 = 10000
countcountP5 = looploopstartP5
y5 = 10000

countP5 = loopstartP5

x5 = ListBox5.ltems.Count - 1

btnStopP5.Enabled = False

Timer5.Enabled = 0

ProgressBar5.Value = 0

intTime5 = 0

SerialPort1.Write("R")

SerialPort1.Write("T")

PictureBox5.ImagelLocation = "c:\program files\peristaltic pump\reference\anigif.gif"
PictureBox17.Imagelocation = "c:\program files\peristaltic

pump\reference\anigif ccw_arrow.gif"

PictureBox18.ImageLocation = "c:\program files\peristaltic

pump\reference\anigif cw_arrow.gif"

m_eventd1.Set()

m_event42.Set()
m_event17.Set() 'P5
m_event18.Set()
m_event19.Set()
0

m_event20.5et
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End Sub
Public Function xxx6() As Integer

UL R TR R LT R RN R R LT ]

stopb
Return x6

End Function

Public Function yyy6() As Integer

Return y6

End Function

Public Function zzz6() As Integer

Return countP6

End Function

Private Sub btnStopPé6 Click(ByVal sender As System.Object, ByVal e As
System.EventArgs) Handles btnStopPé6.Click

z6 = 10000
countcountPé = looploopstartP6
y6 = 10000

countP6 = loopstartP6

x6 = ListBox6.ltems.Count - 1
btnStopP6.Enabled = False
Timeré6.Enabled = 0
ProgressBar6.Value = 0
intTime6 = 0
SerialPort1.Write("V")
SerialPort1.Write("X")
PictureBox6.Imagelocation = "c:\program files\peristaltic pump\reference\anigif.gif"
PictureBox19.Imagelocation = "c:\program files\peristaltic

pump\reference\anigif ccw_arrow.gif"

PictureBox20.ImagelLocation = "c:\program files\peristaltic

pump\reference\anigif cw_arrow.gif"

m_eventd3.Set()

m_eventdd Set()
m_event21.Set() 'P6
m_event22.Set()
m_event23.Set()
m_event24.Set()
End Sub

Public Function xxx7() As Integer

nennn TIIIIIIIIIITIITIIHIIlITllllllTlllllllllllllT

stop
Return x7

End Function
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Public Function yyy7() As Integer

Return y7

End Function

Public Function zzz7() As Integer

Return countP7

End Function

Private Sub btnStopP7_Click(ByVal sender As System.Object, ByVal e As
System.EventArgs) Handles btnStopP7.Click

z7 = 10000
countcountP7 = looploopstartP7
y7 = 10000

countP7 = loopstartP7

X7 = ListBox7.ltems.Count - 1

btnStopP7.Enabled = False

Timer7.Enabled = 0

ProgressBar7.Value = 0

intTime7 =0

SerialPort1.Write("Z")

SerialPort1.Write("2")

PictureBox7.ImagelLocation = "c:\program files\peristaltic pump\reference\anigif.gif"
PictureBox21.Imagelocation = "c:\program files\peristaltic

pump\reference\anigif ccw_arrow.gif"

PictureBox22.ImagelLocation = "c:\program files\peristaltic

pump\reference\anigif cw_arrow.gif"

m_eventd5.Set()

m_eventd6.Set()
m_event25.5et() 'P7
m_event26.5et()
m_event27.Set()
m_event28.5et()
End Sub

Public Function xxx8() As Integer """"""""'stgpg""
Return x8

End Function

Public Function yyy8() As Integer

Return y8

End Function

Public Function zzz8() As Integer
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Return countP8

End Function

Private Sub btnStopP8 Click(ByVal sender As System.Object, ByVal e As
System.EventArgs) Handles btnStopP8.Click

z8 = 10000
countcountP8 = looploopstartP8
y8 = 10000

countP8 = loopstartP8

x8 = ListBox8.Items.Count - 1

btnStopP8.Enabled = False

Timer8.Enabled = 0

ProgressBar8.Value = 0

intTime8 = 0

SerialPort1.Write("4")

SerialPort1.Write("6")

PictureBox8.ImagelLocation = "c:\program files\peristaltic pump\reference\anigif.gif"
PictureBox23.ImagelL ocation = "c:\program files\peristaltic
pump\reference\anigif ccw arrow.gif"
PictureBox24.ImageLocation = "c:\program files\peristaltic
pump\reference\anigif cw arrow.gif"

m_eventd7.Set()

m_eventd8 Set()

m_event29.Set() 'P8

m_event30.5et()

m_event31.Set()

m_event32.Set()

End Sub

Public Function yyyyyyl() As Integer

Return z1

End Function

Public Function zzzzzz1() As Integer

Return countcountP1

End Function

Public Function yyyyyy2() As Integer

Return z2

End Function

Public Function zzzzzz2() As Integer

Return countcountP2



End Function

Public Function yyyyyy3() As Integer
Return z3

End Function

Public Function zzzzzz3() As Integer
Return countcountP3

End Function

Public Function yyyyyyd() As Integer
Return z4

End Function

Public Function zzzzzz4() As Integer
Return countcountP4

End Function

Public Function yyyyyy5() As Integer
Return z5

End Function

Public Function zzzzzz5() As Integer
Return countcountP5

End Function

Public Function yyyyyy6() As Integer
Return z6

End Function

Public Function zzzzzz6() As Integer
Return countcountPé6

End Function

Public Function yyyyyy7() As Integer
Return z7

End Function

Public Function zzzzzz7() As Integer
Relum countcountP7

End Function

Public Function yyyyyy8() As Integer
Return z8

End Function

Public Function zzzzzz8() As Integer
Return countcountP8

End Function
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Private Sub btnStop_Click(ByVal sender As System.Object, ByVal e As
System.EventArgs) Handles btnStop.Click

btnReset.Enabled = True

SerialPort1.Write("7")

LA RN RN AR R AR AT

z1 = 10000
countcountP1 = looploopstartP1
z2 = 10000
countcountP2 = looploopstartP2
z3 = 10000
countcountP3 = looploopstartP3
z4 = 10000
countcountP4 = looploopstartP4
z5 = 10000
countcountP5 = looploopstartP5
z6 = 10000
countcountP6 = looploopstartPé
z7 = 10000
countcountP7 = looploopstartP7
z8 = 10000

countcountP8 = looploopstartP8
yl = 10000

countP1 = loopstartP1

x1 = ListBoxl.ltems.Count - 1
y2 = 10000

countP2 = loopstartP2

x2 = ListBox2.ltems.Count - 1
y3 = 10000

countP3 = loopstartP3

x3 = ListBox3.ltems.Count - 1
y4 = 10000

countP4 = loopstartP4

x4 = ListBoxd.ltems.Count - 1
y5 = 10000

countP5 = loopstartP5

x5 = ListBox5.ltems.Count - 1
y6 = 10000
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countPé6 = loopstartP6

x6 = ListBox6.ltems.Count - 1
y7 = 10000

countP7 = loopstartP7

x7 = ListBox7.Items.Count - 1
y8 = 10000

countP8 = loopstartP8

x8 = ListBox8.Items.Count - 1
Timerl.Enabled = 0
Timer2.Enabled = 0
Timer3.Enabled = 0
Timerd.Enabled = 0
Timer5.Enabled = 0
Timer6.Enabled = 0
Timer7.Enabled = 0
Timer8.Enabled = 0

ProgressBarl.Value = 0

intTimel =0
ProgressBar2.Value = 0
intTimeZ = 0
ProgressBar3.Value = 0
intTime3 = 0
ProgressBard.Value = 0
intTimed = 0
ProgressBar5.Value = 0
intTime5 = 0
ProgressBar6.Value = 0
intTime6 = 0
ProgressBar7.Value = 0
intTime7 =0
ProgressBar8.Value = 0
intTime8 = 0

btnStop.Enabled = False

SerialPort1.Write("7")

PictureBox1.Imagelocation = "c:\program files\peristaltic pump\reference\anigif.gif"
PictureBox9.Imagelocation = "c:\program files\peristaltic

pump\reference\anigif ccw_arrow.gif"
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PictureBox10.ImageLocation = "c:\program files\peristaltic

pump\reference\anigif cw_arrow.gif"

PictureBox2.ImagelLocation = "c:\program files\peristaltic pump\reference\anigif.gif"
PictureBox11.ImagelLocation = "c:\program files\peristaltic

pump\reference\anigif ccw_arrow.gif"

PictureBox12.ImageLocation = "c:\program files\peristaltic

pump\reference\anigif cw_arrow.gif"

PictureBox3.ImagelLocation = "c:\program files\peristaltic pump\reference\anigif.gif"
PictureBox13.Imagelocation = "c:\program files\peristaltic

pump\reference\anigif ccw_arrow.gif"

PictureBox14.Imagelocation = "c:\program files\peristaltic

pump\reference\anigif cw_arrow.gif"

PictureBox4.Imagelocation = "c:\program files\peristaltic pump\reference\anigif.gif"
PictureBox15.Imagelocation = "c:\program files\peristaltic

pump\reference\anigif ccw_arrow.gif"

PictureBox16.Imagelocation = "c:\program files\peristaltic

pump\reference\anigif cw_arrow.gif"

PictureBox5.Imagel.ocation = "c:\program files\peristaltic pump\reference\anigif.gif"
PictureBox17.ImageLocation = "c:\program files\peristaltic
pump\reference\anigif ccw arrow.gif"

PictureBox18.ImagelLocation = "c:\program files\peristaltic

pump\reference\anigif cw_arrow.gif"

PictureBox6.ImageLocation = "c:\program files\peristaltic pump\reference\anigif.gif"
PictureBox19.ImagelLocation = "c:\program files\peristaltic

pump\reference\anigif ccw_arrow.gif"

PictureBox20.ImagelLocation = "c:\program files\peristaltic

pump\reference\anigif cw_arrow.gif"

PictureBox7.Imagelocation = "c:\program files\peristaltic pump\reference\anigif.gif"
PictureBox21.Imagelocation = "c:\program files\peristaltic

pump\reference\anigif ccw_arrow.gif"

PictureBox22.ImageLocation = "c:\program files\peristaltic

pump\reference\anigif cw_arrow.gif"

PictureBox8.ImagelLocation = "c:\program files\peristaltic pump\reference\anigif.gif"
PictureBox23.ImagelLocation = "c:\program files\peristaltic

pump\reference\anigif ccw_arrow.gif"

PictureBox24.ImagelLocation = "c:\program files\peristaltic

pump\reference\anigif cw_arrow.gif"

If k1 = 0 Then



m_event33.Set()
m_event34.Set()
m_eventl.Set() 'P1
m_event2.Set()
m_event3.Set()

0

m_eventd.Set

Else

End If

If k2 = 0 Then
m_event35.5et()
m_event36.5et()
m_event5.Set() 'P2
m_event6.Set()
m_event7.Set()
m_event8.Set()
Else

End If

If k3 = 0 Then
m_event37.5et()
m_event38.5et()
m_event9.Set() 'P3
m_event10.Set()
m_eventl11.Set()
m_event12.Set()
Else

End If

If k4 = 0 Then
m_event39.5et()
m_event40.Set()
m_event13.Set() 'P4
m_event14.Set()
m_event15.5et()
m_event16.Set()
Else

End If

If k5 = 0 Then
m_eventdl.Set()
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m_event42.Set()
m_event17.Set() 'P5
m_event18.Set()
m_event19.Set()
m_event20.Set()
Else

End If

If k6 = 0 Then
m_event43.Set()
m_eventdd.Set()
m_event21.5et() 'P6
m_event22.Set()
m_event23.Set()
m_event24.Set()
Else

End If

If k7 = 0 Then
m_eventd5.Set()
m_event46.Set()
m_event25.Set() ‘P7
m_event26.5et()
m_event27.Set()
m_event28.5et()
Else

End If

If k8 = 0 Then
m_event47.Set()
m_event48.Set()
m_event29.Set() 'P8
m_event30.Set()
m_event31.Set()
m_event32.Set()
Else

End If

End Sub

Private Sub Button20 Click(ByVal sender As System.Object, ByVal e As
System.EventArgs) Handles btnExit.Click
Dim result As DialogResult
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Beep()

result = MessageBox.Show(" Close the software 7", ", MessageBoxButtons.YesNo,
MessageBoxlcon.Warning, MessageBoxDefaultButton.Button2)

If result = Windows.Forms.DialogResult.Yes Then

SerialPort1.Write("7") 'reset

End

Else

End If

End Sub

Private Sub Timer9 Tick(ByVal sender As System.Object, ByVal e As System.EventArgs)
Handles Timer9.Tick

Dim i As Integer, p(8) As Integer, tpgbAll As Integer

i=1
tpegbAll = 100
Fori=1To 8
p(1) = ProgressBarl.Value
p(2) = ProgressBar2.Value
p(3) = ProgressBar3.Value
p(4) = ProgressBard.Value
p(5) = ProgressBar5.Value
p(6) = ProgressBar6.Value
p(7) = ProgressBar7.Value
p(8) = ProgressBar8.Value
(

If p(i) <> 0 Then

If tpgbAll >= p(i) Then
tpgbAll = pfi)

End If

Else

tpgbAll = tpgbAll

End If

Next

ProgressBar9.Value = tpgbAll
If tpgbAll = 100 Then
ProgressBar9.Value = 0

End If

If ProgressBar1.Value And ProgressBar2.Value And ProgressBar3.Value And

ProgressBard4.Value _
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And ProgressBar5.Value And ProgressBar6.Value And ProgressBar7.Value And
ProgressBar8.Value = 0 Then
ProgressBar9.Value = 0

End If

End Sub

Private Sub Timer10_Tick(ByVal sender As System.Object, ByVal e As
System.EventArgs) Handles Timer10.Tick
If k1 + k2 + k3 + k& + k5 + k6 + k7 + k8 = 8 Then
btnStop.Enabled = True
btnStart.Enabled = True
btnReset.Enabled = True
bntStartP1.Enabled = True
bntStartP2.Enabled = True
bntStartP3.Enabled = True
bntStartPd.Enabled = True
bntStartP5.Enabled = True
bntStartP6.Enabled = True
bntStartP7.Enabled = True
bntStartP8.Enabled = True
Timer9.Enabled = False
ProgressBar9.Value = 0

Else

End If

If k1 =1 Then

btnStopP1.Enabled = True
bntStartP1.Enabled = True

Else

End If

If k2 = 1 Then

btnStopP2.Enabled = lrue
bntStartP2.Enabled = True

Else

End If

If k3 = 1 Then

btnStopP3.Enabled = True
bntStartP3.Enabled = True

Else

End If



If kd = 1 Then

btnStopP4.Enabled = True
bntStartP4.Enabled = True

Else
End If
If k5 = 1 Then

btnStopP5.Enabled = True
bntStartP5.Enabled = True

Else
End If
If k6 = 1 Then

btnStopP6.Enabled = True
bntStartP6.Enabled = True

Else
End If
If k7 = 1 Then

btnStopP7.Enabled = True
bntStartP7.Enabled = True

Else
End If
If k8 = 1 Then

btnStopP8.Enabled = True
bntStartP8.Enabled = True

Else
End If
End Sub
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Private Sub SaveToolStripMenultem_ Click(ByVal sender As System.Object, ByVal e As

System.EventArgs) Handles SaveToolStripMenultem.Click

Dim t, t1 As String, t2 As String, t3 As String, t4 As String, t5 As String, t6 As String, t7

As String, t8 As String

If FolderBrowserDialogl.ShowDialog = Windows.Forms.DialogResult.OK Then
t = FolderBrowserDialogl.SelectedPath

tl =t & "\PL.txt"
t2 = t & "\P2.txt"
t3 = t & "\P3.txt"
t4 = t & "\Pd.txt"
t5 = t & "\P5.txt"
t6 = t & "\P6.txt"



t7 = t & "\P7.txt"

t8 = t & "\PB.txt"

Dim P1 As New |0.StreamWriter(t1) "P1

For i As Integer = 0 To ListBox1.ltems.Count - 1
P1.Write(ListBox1.Iltems(i) & vbNewLine)

Next

P1.Close()

Dim P2 As New |O.StreamWriter(t2) "P2

For i As Integer = 0 To ListBox2.ltems.Count - 1
P2 Write(ListBox2.Items(i) & vbNewLine)

Next

P2.Close()

Dim P3 As New |O.StreamWriter(t3) "P3

For i As Integer = 0 To ListBox3.ltems.Count - 1
P3.Write(ListBox3.ltems(i) & vbNewLine)

Next

P3.Close()

Dim P4 As New |O.StreamWriter(t4) "P4

For i As Integer = 0 To ListBox4.ltems.Count - 1
P4.Write(ListBoxd.ltems(i) & vbNewLine)

Next

Pd.Close()

Dim P5 As New |0.StreamWriter(t5) "P5

For i As Integer = 0 To ListBox5.ltems.Count - 1
P5.Write(ListBox5.ltems(i) & vbNewLine)

Next

P5.Close()

Dim P6 As New |O.StreamWriter(t6) "P6

For i As Integer = 0 To ListBox6.ltems.Count - 1
P6.While(LislBox6.Items(i) & vbNewlLine)

Next

P6.Close()

Dim P7 As New |O.StreamWriter(t7) "P7

For i As Integer = 0 To ListBox7.ltems.Count - 1
P7.Write(ListBox7.Items(i) & vbNewLine)

Next

P7.Close()

Dim P8 As New |0.StreamWriter(t8) "P8
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For i As Integer = 0 To ListBox8.ltems.Count - 1

P8.Write(ListBox8.Items(i) & vbNewLine)

Next

P8.Close()

Beep()

MessageBox.Show("TufinAdalud " & t & " Fuudesuds’, ™, MessageBoxButtons.OK,
MessageBoxlcon.Information)

End If

End Sub

Private Sub OpenToolStripMenultem_Click(ByVal sender As System.Object, ByVal e As
System.EventArgs) Handles OpenToolStripMenultem.Click

Dim t, t1 As String, t2 As String, t3 As String, t4 As String, t5 As String, t6 As String, t7
As String, t8 As String

MessageBox.Show("LﬁaﬂIWame‘ﬁmiﬁﬁ’]ﬁﬁ", " MessageBoxButtons.OK,
MessageBoxIcon.Information)

If FolderBrowserDialogl.ShowDialog = Windows.Forms.DialogResult.OK Then
t = FolderBrowserDialogl.SelectedPath

End If

t1 = t & "\P1.txt"

12 tES NP2 IR

t3 =&t 1 WP3.ixte

t4 = t & "\Pd.txt"

t5 = TR \Phelxt”

t6 = t & "\P6.txt"

t7 = t & PRP,

t8 = t & "\P8.txt"

If 10.File.Exists(t1) Then "P1

Dim P1 As New |0O.StreamReader(t1)

Dim txt1 As New TextBox

txt1.Text = P1.ReadTokEnd

ListBox1.Iltems.Clear()

For i As Integer = 0 To txtl.Lines.Count - 2

ListBox1.ltems.Add(txt1.Lines(i))

Next

P1.Close()

End If

If 10.File.Exists(t2) Then "P2

Dim P2 As New |0.StreamReader(t2)
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Dim txt2 As New TextBox

txt2.Text = P2.ReadToEnd
ListBox2.ltems.Clear()

For i As Integer = 0 To txt2.Lines.Count - 2
ListBox2.ltems.Add(txt2.Lines(i))

Next

P2.Close()

End If

If 10.File.Exists(t3) Then "P3

Dim P3 As New |0.StreamReader(t3)

Dim txt3 As New TextBox

txt3.Text = P3.ReadToEnd
ListBox3.Items.Clear()

For i As Integer = 0 To txt3.Lines.Count - 2
ListBox3.Items.Add(txt3.Lines(i))

Next

P3.Close()

End If

If 10.File.Exists(t4) Then "P4

Dim P4 As New |O.StreamReader(t4)

Dim txtd4 As New TextBox

txtd.Text = P4.ReadToEnd
ListBox4.Items.Clear()

For i As Integer = 0 To txt4.Lines.Count - 2
ListBoxd.ltems.Add(txt4.Lines(i))

Next

P4.Close()

End If

If 10.File.Exists(t5) Then "P5

Dim P5 As New 10.StreamReader(t5)

Dim txt5 As New TextBox

txt5.Text = P5.ReadToEnd
ListBox5.Items.Clear()

For i As Integer = 0 To txt5.Lines.Count - 2
ListBox5.ltems.Add(txt5.Lines(i)

Next

P5.Close()

End If
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If 10.File Exists(t6) Then "P6

Dim P6 As New |O.StreamReader(t6)

Dim txt6 As New TextBox

txt6. Text = P6.ReadToEnd
ListBox6.Items.Clear()

For i As Integer = 0 To txté.Lines.Count - 2
ListBox6.Items. Add(txté.Lines(i))

Next

P6.Close()

End If

If 10.File.Exists(t7) Then "P7

Dim P7 As New |0.StreamReader(t7)

Dim txt7 As New TextBox

txt7.Text = P7.ReadToEnd
ListBox7.ltems.Clear()

For i As Integer = 0 To txt7.Lines.Count - 2
ListBox7.Items.Add(txt7.Lines(i)

Next

P7.Close()

End If

If 10.File.Exists(t8) Then "P8

Dim P8 As New |0.StreamReader(t8)

Dim txt8 As New TextBox

txt8.Text = P8.ReadToEnd
ListBox8.Iltems.Clear()

For i As Integer = 0 To txt8.Lines.Count - 2
ListBox8.ltems.Add(txt8.Lines(i)

Next

P8.Close()

End If

End Sub

Private Sub HelpFileToolStripMenultem_Click(ByVal sender As System.Object, ByVal e
As System.EventArgs) Handles HelpFileToolStripMenultem.Click
Form2.Show()

End Sub

Private Sub Timerl11l Tick(ByVal sender As System.Object, ByVal e As
System.EventArgs) Handles Timer11.Tick
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If listgot Is Nothing Then

Else

Select Case listeot.Name

Case "ListBox1"
ListBox1.BackColor = Color.Wheat
ListBox2.BackColor = Color.White
ListBox3.BackColor = Color.White
ListBox4.BackColor = Color.White
ListBox5.BackColor = Color.White
ListBox6.BackColor = Color.White
ListBox7.BackColor = Color.White
ListBox8.BackColor = Color.White
Case "ListBox2"
ListBox2.BackColor = Color.Wheat
ListBox1.BackColor = Color.White
ListBox3.BackColor = Color.White
ListBoxd.BackColor = Color.White
ListBox5.BackColor = Color.White
ListBox6.BackColor = Color.White
ListBox7.BackColor = Color.White
ListBox8.BackColor = Color.White
Case "ListBox3"
ListBox3.BackColor = Color.Wheat
ListBox2.BackColor = Color.White
ListBox1.BackColor = Color.White
ListBoxd.BackColor = Color.White
ListBox5.BackColor = Color.White
ListBox6.BackColor = Color.White
ListBox7.BackColor = Color.White
ListBox8.BackColor = Color.White
Case "ListBox4"
ListBox4.BackColor = Color.Wheat
ListBox2.BackColor = Color.White
ListBox3.BackColor = Color.White
ListBox1.BackColor = Color.White
ListBox5.BackColor = Color.White
ListBox6é.BackColor = Color.White
ListBox7.BackColor = Color.White
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ListBox8.BackColor = Color.White
Case "ListBox5"
ListBox5.BackColor = Color.Wheat
ListBox2.BackColor = Color.White
ListBox3.BackColor = Color.White
ListBox4.BackColor = Color.White
ListBox1.BackColor = Color.White
ListBox6.BackColor = Color.White
ListBox7.BackColor = Color.White
ListBox8.BackColor = Color.White
Case "ListBox6"
ListBox6.BackColor = Color.Wheat
ListBox2.BackColor = Color.White
ListBox3.BackColor = Color.White
ListBox4.BackColor = Color.White
ListBox5.BackColor = Color.White
ListBox1.BackColor = Color.White
ListBox7.BackColor = Color.White
ListBox8.BackColor = Color.White
Case "ListBox7"
ListBox7.BackColor = Color.Wheat
ListBox2.BackColor = Color.White
ListBox3.BackColor = Color.White
ListBoxd.BackColor = Color,White
ListBox5.BackColor = Color.White
ListBox6.BackColor = Color.White
ListBox1.BackColor = Color.White
ListBox8.BackColor = Color.White
Case "ListBox8"
LIstBox8.BackColor = Color.Wheat
ListBox2.BackColor = Color.White
ListBox3.BackColor = Color.White
ListBox4.BackColor = Color.White
ListBox5.BackColor = Color.White
ListBox6.BackColor = Color.White
ListBox7.BackColor = Color.White
ListBox1.BackColor = Color.White
Case Else
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End Select
End If
End Sub
End Class
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