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Supervisory Control and Data Acquisition J-<isl . (SCADA)
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CUSH 1 g Y 53 200 e T Jlady 58 OV 4S5 e DAQ oel i Al s USB
Gk e laa Aoy 43I, 58 Bk e DAQ ClS el 4 J gl
.PIC18f4550

SCADA 1348 oUsi ¢4 iy
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M“ | e @4_53 Reports ﬁ‘)@ J\Jm\ 9 (’5‘3 9 cL\l.u;.m“’ A ds.ﬁz ‘_g edaw A L@J.\MJ" 3 g LL}L}\,.\.\J\ dhs.u.u\
O Uas &saa die Alarms U_\\J\Aﬂ g acliuall

S labual) e e glaall Jiy o585 3 Juas¥) 3l s s Communication
el 3yl e Juai) gl cn iY) aadieg 8 5 Jue) clid Lile daai ) 5 5 seSll lea
aSailly allaill & A (e (el (Y L Y s 3k g Aie e Jlall A g aladiad a5 e liall
ool

FO e ) QLS sy
35S0 RS sSlaal ali s eyl S Sl 5 s Rt Qs 1,15 58 5 Sl -
USB e e jigaasll ) Gl WS 5 (o5 Sl drly il

bl ey Sl S Kl 5 b QI G AiS 7 ol Jadhy 1 b O
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PIC18F4550 5 i s Sl (5 sing

40
(o]

MCLR/VPP/RE3 —= [] 1 N 40
RAO/ANO <—[] 2 39
RA1/AN1 <—=[]3 38
RA2/AN2/VREF-/CVREF =—[] 4 37
RA3/AN3/VREF+ =—=[] 5 36
RA4/TOCKI/C1OUT/RCV =—=[] 6 35
RA5/AN4/SS/HLVDIN/C20UT =—[] 7 34
REO/ANS/CK1SPP =-—=[] 8 n o 33
RE1/AN6/CK2SPP <—[] 9 23 32
RE2AN7/OESPP =—[]10 31
VDD — [] 11 g?_ g 30
Vss — =[] 12 0O 29
OSC1/CLKI — [] 13 oo 28
OSC2/CLKO/RA6 <——[] 14 27
RCO/T10SO/T13CKI =—=[] 15 26
RC1/T10SI/CCP2/UOE <—[] 16 25
RC2/CCP1/P1A <— [] 17 24
Vusg <-—-=[1] 18 23
RDO/SPP0 <—[] 19 22
RD1/SPP1 <—[] 20 21

] «— RB7/KBI3/PGD

] =— RB6/KBI2/PGC

] «— RB5/KBI1/PGM

] «<— RB4/AN11/KBIO/CSSPP
[J =— RB3/AN9/CCP2(VPO
] -~— RB2/ANS/INT2VMO

] -— RB1/AN10/INT1/SCK/SCL
] «— RBO/AN12/INTO/FLTO/SDI/SDA
] =—— VDD

] =——Vss

] «— RD7/SPP7/P1D

] «— RD6/SPP6/P1C

] =— RD5/SPP5/P1B

1 «— RD4/SPP4

] =— RC7/RX/DT/SDO

1 «— RC6/TX/CK

] =— RC5/D+/VP

] «— RC4/D-VM

] «+— RD3/SPP3

] «+— RD2/SPP2

USB Module Lee|

O paall e s 5iag

Flash program memory 32 Kbytes
Operating Frequency DC - 48 MHz
1/O Ports PortsA,B,C,D, E
Serial Communications Enhanced USART
Universal Serial Bus (USB)Module 1

10-Bit Analog-to-Digital Module

13 Input Channels
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Control And Monitoring of Industrial Processes By LabView & Microcontroller

Eng. Haitham Khairy

Mechatronic Engineer

SIS g S g ,Salall ol plal alasiind s

PORTB (RBO-RB7)

Input ( Digital Sensor )

PORTA (RAO0-RAS5), PORTE (EO-E2) Input ( Analog Sensor )

PORTD ( RDO-RD7) Output (Digital Sensor )
PORTC(RCO-RC2 & RC6-RC7), RA4 LCD
RC4, RC5 USB

QLS (e ol Cndlilal) (e Leead ye cang lead) Jaa silly dualal) 4l Cila sledl)
. Advanced PIC Microcontroller Projectsin C
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1: /#*- Control and Monitor of Industrial Processes By Microcontroller & LabView

B e e i e s e . H QT AN FIRGL B e e i i e
T1 T e e ] Mo At EORI & B 80T e e e e et i
R e e ASTRITE Bl VTR Y == o e s sl e e e

L

6: #include”UsBdsc.c”
i

8

: unsigned char read buff[64] absolute 0x500;
9: unsigned char write buff[64] absolute 0x540;

11: GET_Digital_Data();
12: GET_Analog_Dataf();
13: LCD Write();

14:

15: void interrupt (){

16: USB_Interrupt Proc(); /S USB servicing is done inside the Interrupt
172 4

18:

19: void main () {

20: Led_Init(); S/ Initialize LCD

21: Lcd Cmd (_LCD_CLEAR) ; /S Clear display

22: Led Cmd (_LCD_CURSOR_OFF) ; // Cursor off

23: CMCON = 0x07; // Disable comparators
24: TRISD=0x00; TRISB=0xFF; PORTD=0x00; TRISE=0x0F;

25

26: HID Enable (&read_buff, ewrite_buff); // Enable HID communication

28: while (1) {

29: //Read From UsB

30: HID_Read():;

31: PORTD=read buff[0]:

32: LCD _Write():

33: //Write To USB

34: GET_Digital_Dataf();

35: GET_Analog Data();

36: HID Write (swrite buff,17);
37: delay ms (1)

38: //End Communication

39: Aif(!RE3_bit)HID disable():;

40: }

41: }

42:

43: GET_Analog _Datal() { S7ADC is 10 bit resloution
44: write_ buff[0] = ADC_Read (0); //Read First 8 Bit (1Byte)

45: write_buff[1]
46:

47: write_buff[2] = ADC_Read (1) ;
48: write_buff[3] = ADC_Read (1) >>8;
49:

50: write_buff[4] = ADC_Read (2);
51: write buff([5] = ADC_Read (2) >>8;
523

53: write buff[6]
54: write buff[7]

ADC_Read (0)>>8; //Read Last 2 Bit (ZByte)

ADC_Read (3) ;
ADC_Read (3) >>8;
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62:
63:
64:
65:
66:
67:
68:
69:
70:
i 1
A2
T3
74:
To%
76:
i
78:
3
80:
81:
82:
83:
84:
85:
86:
87:
88:
89:
90:
91:
g2
93:
94:
95:
96:
97:
98:
99:

write buff[12]= ADC_Read (6) ;
write_buff[13]= ADC_Read (6) >>8;

write buff[14]= ADC_Read (7);
write_buff [15]= ADC_Read (7) >>8;
}

GET_Digital Dataf(){ //Binary Represntation of Switches Value

write buff[16]= PORTB ; //0->255 decimal Value(l Byte)
}

LCD Write ()
{
char First Line[16], Second Line[1l&], i=1;
for (1=1;1i<=32;i++)
{
if (i<=16)First Line[i-1]= read buff[i];
if (1>=17) second_Line [i-17]=read_buff[i];
}
Led _Out (1, 1, First _Line) ;
Led_Out (2, 1, Second_Line) ;
}

/S LCD module connections
sbit LCD RS at RA4 bit;
sbit LCD EN at RC7_bit;
sbit LCD D4 at RC6 bit;
sbit LCD D5 at RC2_bit;
sbit LCD D6 at RC1_bit;
sbit 1nCcD D7 at RCO_bit;

sbit LCD RS Direction at TRISA4 bit;
sbit LCD EN Direction at TRISC7 bit;
sbit LCD D4 _Direction at TRISC6E_bit;
sbit LCD D5 Direction at TRISC2 bit;
sbit LCD D6 Direction at TRISC1 bit;
sbit LCD D7 Direction at TRISCO bit;
A/ End LCD module connections
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USB @ (=lall canasill e (s siay 53 descriptor 6

SisasSl) (e Alsisall Gl 0 A5 4 s (63l ppilall iy s 8

S 5aeSH 1 Ll 5l el Bl (1 385 s (21 aiiall iy pa 9

Digital Sensor ~# 3¢ j& Alall ola 585 11

Analog Sensors b 3¢l Alall 228 4 583 12

LCD (e 4USIL Allall oda o g8 13

USB Jiwil ela¥ diuna 3 58 JS Interrupt 15,16,17

(el el 4l 19

LCD Js 50 A 20

LCD 4l e 535 g0 by (sl eane 21

LCD 22

Comparators Juass 23

OutputosSsl PORTD 4’ 4
Input 0S4 PORTB g

USB e 335k oo Juailldigi | 26

Ae JS il ) Sl 33esY While 4l 28
USB i e i gl e Glall Jlinls palall ¢ 5all iy
read_buff il 8 e 335 USB eIl (pe Uil Sl Nl o2a o

Al S Al Y1 atall Jiey S A8 phacas IS e Alad) B o S5 30
4 ginadll pualic andi  LCD o Lo 3l A Jisi jaliall L s PORTD
58 GO JA)a onaal B

PORTD read_buff[0] 4 siaall (e J5Y) aaiall dad s o3 31

read_buff LCD 2

67 85 shaudl i Lea o s 5 LA e
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USB X e el Gl Ju Al

63 p) shaedl A lea 5 s 5 Digital Sensor as sel i Aalal) Al ele xidl 34

37 i) shudl A lea 18 2 s Analog Sensor a8 ssl s Aalaldl Al clexiud 35

4 shiadl)l Jl i ol write DUff 48 sieadll & &) o 555 5 SENSOrS a be) 8 2x

USB 8k e i suaSll 30
Siopalll 5 oLy S Sl G JuaiY) ol S RE3 " 39
Device Manager 3L (1 Sleall slaia] Jaa3l 4
Analog Sensors s 3¢l iy ualall Al 43
4l 238 (a3 5 10bit 1024 0 Analog Sensor 4«

}_}ﬁg_aM\ d;\..\.: M}ﬁbéﬁ Bytedsgw“—‘gLﬁ-‘»“‘)\;‘3.-.’j2Bytedam-’L@—‘:.');:’.L)“‘'3-’\y

write buff[0] Jaly 4iad (s byte Jsl cuiad 5 Js¥) Analog Sensor e se) 3 44

write_buff[1] Anaog Sensor e (x Byte S cp )i
Digital Sensors s 3¢ i alall Al 69
P s255 0 Digital Sensor a8 Jiasi Al 5 PORTB dad (1 35 ol

Digital Sensor JS 4 Juul (S s write_buff[16] (2 ek ) 70
write buff 4ésiadl 0088

LCD 73

e a5 5 Ll L CD (e La e 3l el AUSH (585 s (Al Sl paadiall iy a3

JsY sl e leaa e ol yall il £

32 17 16 0o iyl 4S oa forloop 4skas
LCD ol Lli€ ajall Gog pall of ddaadle e ) ol e | 76
read_buff[32]  read buff[]

LCD First_Line jsidl defidcldh | 81

LCD Second_Line il dad dclil 82

LCD dili Wle Joa sall il jlaY) aas3 | 86-98
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e Sy 5 o ssSaa zali e 438 yall 310Y) YA (10 Descriptor sl 21y
bl alae i 8 adsis o8 5 Tools—> HID Terminal

Terminal Descriptor

VID and PID Report Length Bus power Endpoints pooling int.
vID Input Input
[1231' im'l Bus powered V l1 m3ec.
PID Output Output
(8001 64 50 x2mA 1 mSec.
Strings
Vendor Name

IIEng -Haitham Khairy

Product Name
SCADA Systen

@ mikroC mikroPascal mikroBasic

Save descriptor

VID : Vendor ID 5eaY) ol i aul 48 55 Gl S 1 iy Sleall ¢ j5e ad
GiS jdy Galad) a8 )l ea (S
PID : Product ID al ) e JS e latiall (pe pamll Loy b€ 35 6l ikl o8
A el iy
Report length 64 230 sl Llliinl 5 Ll )l sl ) Bytes
End points Pooling Jara s 4l e 1 o1 406 Ll <y i) dad aua g
int. 4L 3 6 1000
Vendor name device manager & s Al 5 SISyl

Product name Jeall Joa 58 e task bar & edars Al 5 il Al

DAQ S 4 dady Lia Sleall
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Project-Edit Project Configuration bits Juas b

PortB A/D Enable
PORTB<4:0> configured as digital /O on RESET v/

Master Clear Enable
MCLR Disabled,RE3 Enabled :_|

PORTB
C); 9 JaxS FOARE] sReset ) Y il
axll Joca gill s 3 @lalacY) e 2 ) 2 gy

ai Al Jleall aud Task Bar 8 bl sedass slStaall zeali 5 (8 bl gmalipall Josidsi vie
SCADA System s s Descriptor «ile (8 Kiue dziag

i) Found New Hardware
SCADA System

SEWIT 4 @9, 9:23aM

Device Manager 8 bl jebaws Lafl

@ iy Computer
[#]-«<e» Disk drives
& v_é Display adapters
03 {—;} Floppy disk controllers
= & Floppy disk drives
[=1-{8§ Human Interface Devices

{9 HID-compliant device

{9 USB Human Interface Device

[+ IOE ATAJATAPI controllers
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LCD Digital Actuator il sStaall mabi y (o o)) Sas 5
HID Terminal 32Y) (3 )k

#%| mikroElektronika USB (HID) Terminal

| Terminal I Descriptor

HID Devices: Info

SCADA System

Communication

U Hellow UWorld Send
Append CR Send as Typing

Append LF Send as

Format

@ ascIl ) HEX © DEC Clear

b 056t (0 o8 b dia sl Sleall o il o () b QO Jaads Alla S

VISA

INF ile Ll 3ok e Sleall e =5 a3L 5 Device Manager
Driver Wizard
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Control And Monitor of Industrial Pocesses By Microcontroller & LabView

Eng.Haitham Khairy
Mechatronic Engineer

Write Me To LCD

it

AEA
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USB

Control And Monitor

(=T

o' 5 () Wsﬂ-é__l
S B bl [ )

[1.USB Configuralionl

ale Data USB Session 8 sk
¥ISA Open
VISA Dpen timeout (0]
VISA resource name ﬁn_' VISA resource name out
duplicate session [F) - KT
g ACCEsS .-,-i;,[jj J_ efror out

efror in [no error)

Right Click > Instrument 1/0 > VISA > Advanced > Open

Right Click on point > Create > control

VISA resourcename | o i Click on Control > Select VISA Class >1/0

Session > USB Raw

VISA resource name aul) s jdll Jea
Error out A s b Jia g
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¥ISA Enable Event

YISA resource name isa WISA resource name out
J O
event type '
anism [1: V1 QUEL i-'-"ﬁ pomccmacs. @101 OUt

I_LUEUE] |
2I10f in (N efror) et

Enables notification of a specified event type.

Right Click > Instrument 1/0 > VISA > Advanced >Event handling > Enable Event

VISA resource name

Event type

Right Click on point > Create >Constant
Click on Constant > Select USB interrupt

VISA resource out

A Al jally Joa

Error out

A Als jally Jom 5

YISA Wiite
YISA resource name WSAS VISA resource name out
write buffer ~ :: return count
enof in [ho error] = ' error out

Wiites the data from write buffer to the device or interface specified by

¥ISA resource name.

Right Click > Instrument 1/0 > VISA > Write

VISA resource name, Error in

Write buffer

DS 5 Saall (W Ll )T 3 el il Joa 5

VISA resource out, Error out

A Al Joa
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YISA Wait on Event

timeout [0)
VISA resource name VisA

VISA resource name out
event type [all enabled) :} DA LI: event type out
1t class [Generic Event) event
ernor in [no ernor) --'E eror out

Suspends execution of an application thread and waits for an event type for a
time perod not to exceed that specified by imeout.

Right Click > Instrument 1/0 > VISA > Advanced > Event handling >Wait on Event

VISA resource name, Error in

Event class Right Click > Create > Constant
event Adul) As b VISA USB Intr Event
¥ISA USB Intr Event TA_* VISA USB Intr Event out
) < L data buffer
eror in [ho error) R 5115 ik

Retrieves the interrupt data that is stored in a VISA USB interrupt event.

Right Click > Instrument 1/0 > VISA > Advanced > Bus Specific >VISA USB>
Get Intr Data

VISA USB Intr Event event
Data buffer Sl S 5 Sl e Al il e (5 gia
VISA USB Intr Event out A s b Ja i
¥ISA Close
YISA resource name 7isA
eror in [no error) QZ eror out

Closes a device session or event object specified by
YISA resource name.
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A9 A9 Sl ) 58 o3 e Data 2

ks o U Laay) LSy LS 1o 535S o jSulally dlia 5o 3 jgal 8 (8 oSl LSy
8 O A (e 5 53S 5 Sl dla sall L CD

|2. Send Data To Microcontroller|

Wiite Me To LCD
TF
PIN 7

16 LSy 5 i€ 5 Slally dla sall LCD
Data Ji_b aaived) iy ¥ s USB () A el g pall axe (e il oy
LCD
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DS 5 pSulally Alim ga 8 jean] dilally oSl

Right Click > Buttons > Toggle Switch

@ Digital Control

Clusterd zilas 8 z )3 paeni ol 1

Array  Cluster s Jis=3 .2

dda gaall miildall e 1ol 255 0 Array Jis=3 .3
.ASCIl 4 Decimal dama (e ad ) disni 4
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=[]
njn|n|n

=
i

=[]
7|m

-
-

Right Click > Programming > Cluster > Bundle

cluster =e===eBI} array

Right Click > Programming > Cluster > Cluster to
Array

Boolean array JEIs—— number

Right Click > Programming> Numeric >
Conversion > Boolean Array To number

Right Click > Programming > Numeric > Data
manipulation > Type Cast

Right Click > Programming > String > String
Subset
Type (e da )il oy sall o 5 i Jery o585 ik
Sl Ulall gle sl 5oy a4 Jsa Leda A) Cast
8 dasity Janall oo 43Y 3 a8 ) all sl 5 (4 sea Ll
DS 5Kl () el )T &5 (e grilie

LCD

|
0K Button
s

Wiite Me To LCD
[abeH

LCD

Wiite Me To LCD

Refresh Me

7 =

USB

Write Me ToO LCD Jala i e ga = Al (58 dalal) AW 4
AL e (e il Gaill ol ¢ 8 (i Jbs )l &3 Refresh me

Ldaly Ram LCD
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Cfabaad) (i Sl avans

EHED

334 )skad axe e SUN 5 clilll Jsha (e (B8 5 i) (3 ) apant oy

Right Click > Programming > String > Concatenate string

Right Click > Programming > String > String length

Right Click > Programming > String > String Subset

T_]%" Right Click > Programming> Comparison > Select
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Ay A g8l (e g8 U A Data 3
Digital Sensor 4« (= Gauges Analog Sensor 4ed (= e ol
Led @lad e

Le le Teliy A yo Lelalay jualiall 5S35 5 Array 48 shae JS3 e il Jlind &

‘)-‘jﬂsjﬂw\@b)qd;\dadgﬁ(ﬁ

3. Recieve Data
Gauge |From Microcontroller

lipaesal

it

jhsa
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Right Click > Programming > Array > Index Array

o

Right Click > Programming> Numeric > Data
manipulation > Join Numbers
Analog Sensor 1 4ed La 5 2 Byte (e JS gaeady o o

H

12

REE ‘
) i B
T
=3

e |
B o B B B |

Right Click > Programming > Cluster >unbundle
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DAQ <ls ciy o5 4
obaial a5 NI-VISA Gasb e hardware s esl Gl 5 s @ (e Juai¥ o

sdaa p e Uawdl & oS8 5 Virtual Instrument Software Architecture
Lexe Jalrill g O ol Lgiialsl g Abiaiall 5 3ea¥) Cay ya

Driver Wizard g oy 58 <O Jaly SleaS j1g €5 Saall oy il
Start > All Programs > National Instruments > Visa> Driver Wizard

R Driver Wizard
. Examples
35 Remote Server
"/ VISA Interactive Control

USB Jra gl & 53 jlias o

Hardware Bus

_) PXI/PCI Q@ UsB

Duial Al 8 el e oyl 21 (1) Sleall and ) seda (e a2 1L other

Device List _

USB\VID_15d98PID_a4c
USB\VID_64e8PID_a103

;1 fm| »

C [

|| Itisrecommended that you connect your USB device before
4| running the Driver Wizard in order to ensure compatibility with
01 | VISA. Would you still like to install the driver for the unconnected device?

E_Yes 1 [ No |

Descriptor —ale (8 4 5iSall dadll ity Vendor 1D 45S 24 o
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This wizard generates an INF file for use with Windows 2000/XP Vista. The INF file tells the
operating system to allow NI-VISA to control the USB device that you specify here.

USB_ Manufacturer ID (Vendor _ID) _Mamfactl.rer Name
Ox | 1234 Eng.Haitham.Khairy
USB Model Code (Product ID) _Model Name
Ox 0001 Scada System
("] Composite Device? 2 Number of Interfaces
L_a-‘w »S\ I.n O& J]a.. ez
Instrument Prefix (INF file name)
prefix

Directory in which to save the generated files:
C:\Users\Eng-Haitham-Khairy\Desktop

Files to be generated:

C:\Users\Eng-HaithamKhairy\Desktop\prefix.inf
C:\Users\Eng-Haitham-Khairy\Desktop\prefix_vista&7.inf

Run GAUJ”OJS"J“"*JQU"SM"N“JU&?S

© Install the generated files on this computer,

FTP the INF file to a LabVIEW RT system. * Transfer Files
) Take me to the folder containing the generated INI and INF files.
© Do nothing further and exit the wizard.

* The FTP option is enabled only if you have LabVIEW RT installed and you are using the PXI/PCI
hardware bus. If you choose this option, use the Transfer Files button at the right to specify
the FTP parameters and send the files.

Device Manager < il ) seda Jaadli rania (S iy el Capsi (g0 SUU

4§ NI-VISA USB Devices
| L. @ SCADA System
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Al ) slasl) g Lal GliSay NI-VISA el ji g5 aae Al b
s Ay yall ity 0e il &3 s il Hall i ]

o | prefix 3/27/2012 8:54 AN
3 | prefix_icta 227020172 854 AN

Open
Install

Print
" Edit with Notepad++
Open with...
[ Scan selected files with Avira

Update J«= »i Device Manager .2

4 3 Human Interface Devices
- .05 HID-compliant device
0 USB Input Devi .
U5 USB Input Dev Update Driver Software...
> € IDE ATA/ATAPI cg Disable

» %5 Imaging devices Uninstall

b = Keyboards

> a Mice and other pc Scan for hardware changes
» Il Monitors Properties

b &* Network adapters!
w T Dad- r0cARA 21 DT

oy aill (S (e daanll Hlaald a5y 3

< Search automatically for updated driver software

Windows will search your computer and the Internet for the latest driver software
for your device, unless you've disabled this feature in your device installation
settings.

< Browse my computer for driver software
Locate and install driver software manually.
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Cotaall oy el LAl oy 4

Browse for driver software on your computer

Search for driver software in this location:

C:\Windows\inf v | Browse... |

Include subfolders

# Let me pick from a list of device drivers on my computer
This list will shew installed driver software compatible with the device, and all driver
software in the same category as the device.

| Next I[ Cancd]

5o gealls LS Sleal) sl a5

Select the device driver you want to install for this hardware.

Select the manufacturer and model of your hardware device and then click Next. If you have a
: disk that contains the driver you want to install, click Have Disk.

Show compatible hardware

Model
] USB Input Device

SCADA System

USB HID Library

/. This driver is not digitally signed! | Have Disk...

Tell me why driver signing is important
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http://www.youtube.com/channel/UC_Y ERaNMA9pfM|Z5MO0-tLrg
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http://aralbmicro.com/products.php
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