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Day 1

|IOT Platform and Temperature sensor



Setup a 10T (Internet of Things) Platform on your PC Day 1

STEP 1 : Type https://thingspeak.com on Browser URL to go to Thing speak webpage

£t arates - Trngsee W toT Ansptics - Tingsie: < N NN e | i
v -
Ihttps://thingspeak.con w &/ B o

& C ) | @ Secure speak.co N

D Things peak"‘ Channels  Apps  Community  Support ~ CommercialUse ~ HowtoBuy  Signin  SignUp

Understand Your Things

The open |oT platform withaMATLAB analytics.

Get Started For Free \ Learn More }

W/ Collect am Analyze W Act

__Send sensor data privately to the cloud. Analyze and visualize your data with MATLAB. Trigger a reaction.

T € ol e B2 T v H TR

STEP 2 : Click “Get Started for free”


https://thingspeak.com/

STEP 3 : Fill the sign-up form with valid information

/[ Sign Up - TringSpesk LT 3¢\ IeT Analytics - TingSp=: %
|4

C | & secure
CJThingSpeak™

&

b | - e

httpsy//thingspeak.com/users/sign_up

Sign up for ThingSpeak
Itis free to sign up for ThingSpeak. Free accounts offer a fully functional experience on ThingSpeak with limits on certain functionality. Commercial users may sign up fora
time-limited free evaluation. To send data faster to ThingSpeak or to send more data, consider our paid license options for commercial, academic, home and student usage.

To start using ThingSpeak you must create a new MathWorks account, or, click cancel and log in using an existing MathWorks account.

Create MathWorks Account

| Email Address

Malaysia
First Name:

Last Name

Iaccept the Oniine Services Agreement

See our privacy policy for details.

[JThingSpeak™ channeis -

Apps -

Channels Apps Community Support ~

Community Support

L)

o% e OO

CommercialUse  HowtoBuy  Signin Sign Up

DATA AGGREGATION
AND ANALYTICS
CJIThingSpeak-

MATLAB

Commercial Use HowtoBuy  Account -

2l

ALGORITHM DEVELOPMENT

SENSOR ANALYTICS

Sign Out

Email ID: matrollsys@gmail.com

elcome to ThingSy

athWorks account to ThingSpeak

s the following email 1D and its associated MathWorks account password on al

STEP 4: Once information
entry complete, click
“Continue”

Step 5: Go to your email
inbox to verify your email

Step 6: Click “Verify your
email” as shown on the email
message from Thing Speak

Step 7: Click the “Continue”
button on the above page

Step 8: Click “ OK”
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ThingSpeak Usage Intent

1) How are you planning to use ThingSpeak?
© Commercial work (including research)

© Government work (including research)

) Personal, non-commercial projects

© Teaching or research in school

® Student use

2) Tell us something about your project. (optional)

weather Station

STEP 9 : Select “Student use” and type “weather station” as your
project

Step 10 : Click “OK” to continue

[1ThingSpeak™ channeis-  Apps~  Comm

nunity  Support - Commercial Use

My Channels Help

a Collect data in a ThingSpeak channel from a device,
from another channel, or from the web.

Click New Channel to cr:
channel.

to

Click “New Channel “ to Set up new channel to collect data
via the Internet
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STEP 12 : Fill into the New Channel form the information as shown below

|:| Thmg Sp eak™ channels~ Apps~ Community  Support - CommercialUse  HowtoBuy  Account~  Sign

New Channel Help

Channels store all the data that a ThingSpeak application collects. Each channel includes

Name Weather station

eight fields that can hold any type of data, plus three fields for location data and one for

status data. Once you collect data in a channel, you can use ThingSpeak apps to analyze and

Description Collecting weather data real time from sensors visualize it
pd

Channel Settings

Field 1 Temperature v
s Channel Name: Enter 2 unique name for the ThingSpeak channel.

Field 2 Hurmidity ¥ * Description: Enter a description of the ThingSpeak channel.

s Field#: Check the box to enable the field, and enter a field name. Each ThingSpeak
channel can have up to,8 fiefds.

s L *  Click here fo.enter information.for.the field

Field 4 Water Level . s Tags: Enter keywords that identify the channel. Separate tags with commas.
sail Moist 7 s Latitude: Specify the position of the sensor or thing that collects data in decimal
)
Field5 cil Moisture - degrees. For example, the latitude of the city of London is 51.5072.
Field * Longitude: Specify the position of the sensor or thing that collects data in decimal
o
ield 6 - degrees. For example, the longitude of the city of London is -0.1275.
Field 7 = s Elevation: Specify the position of the sensor or thing that collects data in meters. For
€ N example, the elevation of the city of London is 35.052.
Fields =) s Link to External Site: If you have a website that contains information about your
a ThingSpeak channel, specify the URL.
Metadata s Video URL: If you have a YouTube™ or Vimeo® video that displays your channel

information, specify the full path of the video URL.

STEP 13 : Once complete, scroll down the page and click “Save Channel”

Show Status [

Save Channel
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This page will capture the Sensor values from your weather station and displays
it on the chart below

CommerdialUse  HowtoBuy  Account -  SignOut

[JThingSpeak™ channels - Apps -

Weather station

Channel ID: 510511
Author: flow4a
Access: Private

Collecting weather data real time from sensors

Private View Public View Channel Settings Sharing APl Keys Data Import / Export

£ Add Visualizations H 0 Add Widgets " B Data Export MATLAB Analysis MATLAB Visualization

Channel Stats

]
ntries:
Field 1 Chart o # x Field 2 Chart E o #x

Weather station Weather station

e nperatue
Humdity

Date Date
Thimgtessk cam Thigszsak o

You have successfully set-up your |IOT platform to capture data via internet.

For now , log out from Thing Speak.
We will work on the sensors to send its values to this page
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Temperature and Humidity Sensor Connection
DHT11 Sensor

-
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§ DOUT -Pin 5
VCC - +V
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Testing DHT11 Sensor Connection

7 STEMLogic 6 Build: 1602-1. Version 2.7 - = x|

File ChangeShape View Delete Option Control Blocks Comm Help

\ :
E’ E’] ) | V4 @ E I...ﬂl | [vinudi Projects ~| [ porr: [com3 | N IEE | SIEHE ooz RY o2

PROGRAM EXECUTION

C00

&)
&)

L1

Program Speed
Control Panel for Arduino Board interface W E m 4
Servo Motors ——————————— pawmcpmrsss | myFlowARM
Shift Register W
(c'o) = PIN Block Color
. CONTROL PANEL Fin12 " Pin13 ¢ Speed o rao Base -9 1| p| I 123 & Back ~ Tew ¢ Border
v i N o
Comm Port : Im - - ?-Refresh e 78 o Upper -10 « I DI 0
4 » > | r:
ra Lower - 11 4| DII 0
 Digital Dutputs 0 ]
OFinG [ 4Fn? [ 2Fnd [ 3Fn3 [ 4Pni0 [ ;’:I‘;;';'ZSE;‘:;"S =i wit 12 ] -
-5 [HEN | |
DNlDFFl DNlDFFl DNlDFFl DNlDFFl DNlDFFl 0 - Grioper - 13« | »|| 0
5

r7 Speed 4 p” 0 HOME Elock Size

VIRTUAL Finz o dyorr| | P VeI Fin Value DEMO Serial width: | 100 i’
PROJECT v Fin A0 l:l 6 4 ’l I— . - Commad : &0 Heioht R
Fin3 1 . OFF - another Command ank | 100 ZI
FFnar[ [ ] [ Lire
9 ! D I . one at &
time

r~ Digital Inputs Analog Input—————————— - PWM - Analog Wiite

[ XA |

3

ARDUINO : -
Fin4 2 . OFF| | | Pin A2 I:l Fiecent Project Filez
i 4 3
e o .y Y | £ U1 | I [y |
oy
DHJ Sensor - Pin 5 ]
DATA DISFLAY o b
w Humidity : I % Temperature : I *C
s Remove File

. 16% anel - quUEE
)
vy Tmer Panel Test : Line #1 >>| Line #2] >>| >>>>| Flap ALL |

OFF 4LL | -~ Tone - Pin 9/Gnd
’V Pulse —‘ CLOSE

Click on the OPEN button to connect to Arduine board...

User intertace @cu..s\...m..»...,u..-.. .
LI_I 3 . - _ﬂ_nl:_il:J_STE ""LE'EE"I'E:'G

Step 1: Launch FlowLogic 6 and click the Control Panel Icon
Step 2: Connect to the Brain Board and Click “Open”
Step 3: Check at the DHT Sensor segment , Humidity and temperature should appear if the

connection is correct. If not, check the sensor connection again



Develop program to read Humidity and Temperature value from the DHT11

Sensor

% STEMLogic 6 Build: 1602-1. Version 2.7

——0

TR N T———

o @] =

File  Change Shape View

Delete Option Control Blocks Comm  Help

D | & [ | V4 ) E Illﬁlll Vitual Projects  ~| | porr: [com3 - |[EEEIEEE |

Arduino Blocks

e

| DU []

»
]
-]
c
i
z
=

Delay Timer
B TMHCEE
i Shit Ragistar
MEdia Fles
= TONE

ON Delay TH _D-
<Al rgFloetsRi

DHTH Sensor |
Temp , Humidity

Out:put
"Temperature ", Temp

Ouiput
"Humidity :*, Humidity

=

DHT11 Sensor =]

Type in the Yariable names to store the data from the sensor

Variable for Temperature :|T&Mp
Variable for Humidity - |HuUmidity

Cancel

Define Variable as shown above to store the
Temperature And Humidity value

'& Screen = @& PS

Console Window to display the Sensor values
i~
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PROGRAM EXECUTION
Program Speed

Black Color
(v Back " Text O Border

Block Size
Width: =
' a
Height: =
o[ % |

Fiecent Project Files

Remove File
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Send the Temperature and Humidify sensor Value to the

IOT Platform — Weather Station

Note : In order for FlowLogic 6 to send the sensor values to Weather Station 10T Platform We need to first
obtain API key from the Weather Station |IOT Platform

STEP 1 : Go to Thing Speak website
Step 2: Click “Sign In”

& C 1) | & Secure | https://thingspeak.com k¢ En o O o :

m ThingSpeak“ Channels Apps Community  Support ~ CommercialUse  HowtoBuy Signln  SignUp

Understand Your Things

The open |oT platform withsMATLAB analytics.

Get Started For Free ‘ Learn More J

“OCAallact ' ‘\w Analvizn < m<' At

®  DHTiljpg o Ll DigitalThermometer.fzz Show all X
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< C Y | & Secure | hitps//thingspeak.com/login owme O O i

|:| ThingSpeak“‘ Channels  Apps  Community  Support ~ CommercialUse  HowtoBuy  Signin Sign Up

Sign In to ThingSpeak

Email Address

| matrollsys@gmail.con |

Next

New user?
Sign up for the first time

Step 3 :Key in the Email used to setup up the
Weather Station IOT Platform and click “Next”

Community | Documentation | Tutorials | Terms | Privacy Policy £8 & ©2018The MathWorks, Inc.

< C Y | & Secure | https://thingspeak.com/login Lalad -4 oo

|:| ThingSpeak" Channels  Apps  Community  Support ~ CommercialUse ~ HowtoBuy  Signin Sign Up

Sign in to your MathWorks Account

Q

matrollsys@gmail.com

Forgot Password?

New user?

‘Step4: Key in the Password used to setup up the
Weather Station IOT Platform and click “Sign in”

Community | Documentation | Tutorials | Terms | Privacy Policy §MIE S ©2018 The MathWorks, Inc.
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€ C Y | & Secure | https//thingspeak.com/channels

Community Support ~

My Channels Help

Collect data in a ThingSpeak channel from a device,
from another channel, or from the web.

New Channel
Click New Channel to create 3 new ThingSpeak

Name Created Updated channel.

Click on the column headers of the table to sort by the
entries in that column or click on a tag to show
channels with that tag

& \Weather station 2018-06-04  2018-06-04 10:15

Private

Public ‘ Settings | Sharin

APl Keys | Data Import / Export

Learn to create channels, explore and transform
data.

Learn more about ThingSpeak Channels.

Examples

Arduino

Arduino MKR1000
ESP8266
Raspberry Pi

Step 5 : Click “API Keys”

Netduino Plus

Upgrade
Need to send more data faster?

& bHT1Ljpg ~ | U pigitalthermometerfzz

< C (Y | @ Secure | https//thingspeak.com/channels/5

CJ1ThingSpeak™ chann

Japi_keys

Apps~  Community  Supp

| Use How to B

Weather stationStep 6 : Take note of this API keys. Flow Program
ot will reguire this'key to send the Sensor
| Values to this 10T Platform

Private View Public View Channel Settings Sharing AP K Data Import / Export

Write API Key Help

APl keys enable you to write data to a channel or read data from a private channel. API
e keys are auto-generated when you create a new channel.
Y

03G37ZK5KPABSDEF
API Keys Settings

« Write API Key: Use this key to write data to a channel. If you feel your key has
been compromised, click Generate New Write AP| Key.

Read API Keys: Use this key to allow other people to view your private channel
fesds and charts. Click Generate New Read APl Key to generate an additional
read key for the channel,

Read API Keys

Note: Use this field to enterinformation about channel read keys. For example,
add notes to keep track of users with access ta your channel.
Key NPZCSRFOYI790CSI

API Requests
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Step 7 : Expand the Flow program to include the Send Data to Cloud command block . In the
Property window ,type in the API keys obtained from the Weather Station 10T Platform and

select the variables that stores the Sensor values as shown below.
7% STEMLogic6 Build: 1602-1 Version 2.7 W TR T EE————— [= %

File ChangeShape View Delete Option Control Blocks Comm  Help
| | Vinual Projects — ~| [porr:[com3s - |REINEEE | STELLests a 25

NEEE O /s 5 AREERE!
jlpnosnmmcmou
sTART sl

'& Screen = = __23 ﬂ Program Speed

Elock Colar
& Back ¢ Text ¢ Border
Q THING: to cloud =]
/ Fill in [or copy _ paste] the &Pl "WRITE keys from your Channel... _?-
[ |
| | I

APIWRITE Key: IOJGS?ZKEKF'ABSDEF

Select Variable or type valaue for Field Data

DHT1 Sensor
Temp , Humidity

Oufput
“Temperature :", Temp

Elock Size

Output Field1: [Temp -1 it n
ol "Humidity -*, Humidity o z’
PROJECT Field 2 : IHumidit_u vl Height: ﬂ

q Field 3 : I vl
Recent Project Files

Field 4 : I hd l
Delay Timer |
| ’ Field 5 I vl
DATA DISFLAY e
g 10T Platform APl : OJG3 SKPABBDEF

Data = Temp,Humidity.., ' | |
s ata = Temp,Humidity..., ioT Cancel Fiemove File

(= Flow Program Name : WStation
o @STELEG_%

o v W ~| e6ED aaag

Please ENSURE the pc running FlowLogic 6 is connected to internet
RUN the program, the Sensor values will be sent to the Weather Station I0OT platform every 5 sec.
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Step 8 : Click “Private View “ on the Weather Station I0T Platform . The Temperature and
Humidity Chart will be Updated every 15 Sec as shown below.

< C 1Y | & Secure | httpsy/thingspeak.com/channels/510511/private_show Q E e O o

Q ThingS peak ™ Channels ~ =~ Apps ~ Community  Support ~ Commerdal Use HowtoBuy  Account ~  SignOut

Weather station

Channel ID: 510511 Collecting weather data real time from sensors
Author: flowds
Access: Private

Private View Public View Channel Settings Sharing APl Keys Data Import / Export

B Add Visualizations “ B Add Widgets ” B Data Export MATLAB Analysis MATLAE Visualization

Channel Stats

Entries: 0

Weather station Weather station

a0 a0
5
E 50 -
=
B E
E 3
g
7 zazaan 23:24:00 23:24:30 “ Tzzzzan 22:24:00 23:24:20
Date Date
Thingspsak.com ThingSpaak.com

NEXT, lets connect various others sensor to the Weather Station and send the value to the
Weather Station IOT Platform
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Day 2

Weather Station - Gas Sensor



Measure Environment Cleanness using Gas Sensor
Connection Diagram

A-I-- - =0~ ----..A:‘

GND - GND
DOUT -
AOUT - Pin AO
~ WMd) 1V1I91a B8R - VCC - +V

o 2

2
W hU0 N @ O

«
-
-
L
-
-

- - -
‘,n---.-n---.-----llll.-.Q--u-'-
o----------.-------.c-.-.ﬂ'g
L% ® 5 8 8 A S e EEssssEESeESsER0 -
DR B E B o N R RN EE NN EEE NN
L rA N TVeSNe N2 RRgRQNRAINERERS
ll..-. - . . - - . e e - ... I--.!I
+----- - - .. - .- -----+
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Expand Flow Program Wstation to Read and send Gas sensor value to

Weather Station 10T Platform .
F Flow Program - it ezl T T . e = e |

File ChangeShape View Delete Option Control Blocks Comm  Help
| | Vitual Projects | [port: [com3 - |[EIRIEEEE | STEMLogic Ver 2.7

NEEHE© 172 5 B BEERRR

FLOWCHART | PROGRAM EXECUTION
000
tart [ DHT11 Sensor |
st Temp , Humidity .
'& Screen = = 22 Program Speed
Arduino Blocks
| St o | Elock Calar

(¢ Back (" Text ¢ Border

| CIXAY ||

"« ” H
ble as “Gas” for Rin AQ s
THINGS to cloud =) [ f
NN | [
Fill in [or copy _ paste] the AP WRITE keys from your Channel.. &HIT9ADM . 151,154,1
Output .
"Temperatu?e -, Temp API WRITE Key: IOJG3?ZK5KPABSDEF Black Size

4 Select Yariable or tppe valaue for Field Data width: -302 ﬂ
~ Output =~
“Humidity -*, Humidity Field 1 - IiTemp 'I Height: ﬂ

Output Fieid2: [Humid
" Gas 'E' Gas *© ity ud Recent Project Files

Field3: |Gas - |i0t test.mil
Field 4 : I vl
/Z Field 5 : I vl
M ~ N N . . Remove File
Select from the fist |Gas Varlable-fm—I
I Field 3 cos |

DELAY(15) S
I0T Platform API : OJG37ZK5KPABSDEF |

Data = Temp.Humidity, Gas,.

—
TONE
myFlowAR M

User Intertace @\::'cblc ndradenry In:. @
ST'EML.OGICG
e

o » I - | eEED wars

Save and Run the program.
View the chart for Gas sensor data on your Weather Station 10T Platform

Copyright © 2020 Matroll Solutions



Day 3

Weather Station —
Water Level Sensor



Water Level measurement using Water level sensor
Connection Diagram

GND - Gnd
VCC - +V
S - Pin Al
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Expand Flow Program Wstation to Read and send Water Level sensor value to

Weather Station 10T Platform .
%% Flow Program - iot testmll pe = = |

File  ChangeShape View Delete Option Control Blocks Comm  Help

NEEE VN 7 s T BEEBBREBR | D |[Vwaroc | lewwmfcons - |KENEES Slelliors vm2

FLOWCHART i‘ PROGRAM EXECUTION
tart [ DHT1 Sensor | o o
st Temp , Humidity
'& Screen = | = K Program Speed
| AnalogRead( A, Gas) | Hlock Calor

& Back ¢ Test ¢ Border

[ AvelogRead( AT, Wieve) |
Specify Variaple as “WLevel” far PimAl H

L
s 1d cloud @ TR
HEEN 1

Fillin [or copy _ paste] the AP 'WHRITE keys from your Channel... CLLLLELLEL L]
&HE6B2FE 102,178,254

Oui:put
“Temperature =", Temp

API WRITE Key: |O..IG3?ZK5KF'ABSDEF

|| CIAY ||

Block Size
Output Select Variable of type valaue for Field Data width: =
::;}::'_; "Humidity :*, Humidity : ~1
) Field1: |Temp - Height: 55 =
% Output =
ARDUTNG " Gas ", Gas Field 2:  |Humidity -
Recent Project Files
4 Field3: |Gas - B
b st ml
Delay Timer Output '°
- pp— "Wlevel ", WLevel Field4: [Tnem
» by T4HCG3E .
“‘"';:“Y Shit Register b Field5:
1
o

DELAY(15) S

TONE

O T A~
O Deiay Thmer Tyl ovRM

| _ _
Select from the [ist \WLevel Variable fgeer |
1l Field 4

10T Platform API - QJG37ZK5KPABSDEF

|
Data = Temp,Humidity,Gas,,

User Infertace. @u:-mf..,m_e-., e @
: v [~ _&!FEQSTEI\LLE_E‘S_I?‘G

Save and Run the program.
View the chart for Water Level sensor data on your Weather Station IOT Platform
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Day 4

Weather Station —
Moisture Sensor



Soil measurement using Soil Moist sensor
Connection Diagram

AO — Pin A2
GND - Gnd
VCC - +V

c®" A8 an LI R B
g " = s as " = s s
L L I R R I R R I B B

-

ol.l.....ll....ll.
DE 2 8 & 8 8 8 B W8S A S NSNS

|
+
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Expand Flow Program Wstation to Read and send Soil Moisture sensor value to
Weather Station IOT Platform .

'& Flow Program - iot testmll

-

==

File ChangeShape View Delete Option Control Blocks Comm  Help

D @\ 3 o V4 & E |..%.|||Vinualprojects ~| | porr: [ oM 3

tart [ DHT11 Sensar |
— Temp , Humidity

Arduino Blocks

| AnalogRead( A0, Gas) |

T L
pigtaturite | AnalogRead( A1, WLevel) |

%nalogRead(A& SMoist) |

“Temperature ", Temp

[ CICH L]

Ouiput

VIRTUAL "Humidity -*, Humidity
PROJECT |

Output
% " Gas ", Gas
ARDUINO

Output
Delay Timer "Wlevel =, Wlevel
DATA DISFLAY Ouiput

- "Soil Moisture =", SMoist
&

DELAY({15) S
10T Platform AP| : 0JG37ZK5KPABSDEF ,

Data = Temp,Humidity, Gas,WLevel, SMoist

'& Screen = | @& =

B oo [reser |

S5Moist” fol

THING: to cloud =)
JAND J
~\
Fill i [or copy _ paste] the AP WRITE keys from pour Channel..

API WRITE Key: |OJG3?ZK5KF'ABSDEF

Select Variable or type valaue for Field Data

Fild1: [Temp  ~]
Field 2:  [Humidity -
Field3: |Gas -
Fiedd: [wievel  «|
Fied5: [sMost |

AT i;alect frhEmL" i

STEMLogic Ver 2.7
STEM Edition

ﬂ PROGRAM EXECUTION
Program Speed
Block Color
v Back (" Text (" Border

HEN
EEE ]

|
&HE2FFE1 226,255,225

Block Size
width: ﬂ
Height: -55 ﬁ

Fecent Project Files

ok test.mill

Remove File

Smoist Variable for

cicom Stam Az aderry 0z @
v (- _HFBQISTENLLE_EE_I&G

Save and Run the program.
View the chart for Soil Moisture sensor data on your Weather Station 10T Platform
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Day 5

Self Watering Plant and
|IOT Plant Monitoring



Self Watering Plant project
Connection Diagram
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Self Watering Plant project
Connection Diagram

|2C LCD Panel

Gas Sensor

Water Level
Sensor
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Self Watering Plant project
Flow Program

'3 Flow Program - Plant.mll
File Change Shape View Delete Option Control Blocks Comm  Help

NEEE ©C 17 5 5 BEEBBRER @ |[vwarod | leom:[cons | EERESE Sl s 5320

jl PROGRAM EXECUTION
<& %000

‘ digital\Write( 9, ON) ‘ digital\Write( 8, OFF) Program 5peed

L m o -

H AnalogRead( A0, Gas) ‘ ‘ digitalWrite( 10, OFF) ‘ Block Color
W

T |

 Back (" Tewt ( Border
AnalogRead( A1, WLevel) ‘ DELAY( 5)S
¥ (-

AnalogRead( A2, SMaoist) ‘ >.

| digitalVVrite( 8, ON) ‘
$ | a1 !
. ] SHE2FFE1 226,256,225
‘ e ‘ digital\Write( 9, OFF) ‘ e
IOCE, al2&

DHT11 Sensor
Temp , Humidity

T1 = Moisture : & SMoist

|| CLXAY L]

VIRTUAL - width: ﬂ
PROJECT T2 = Humidity : & Humidity f )
[00) digital\Write( 9, OFF) }—)‘ "~ LedWiite i a
ARDUINO LedWrite PC"SO”OUS_ Gas , T2
T, T2 Recent Project Files
iot test.mll
Doy e Plant.ml
DATA DISFLAY
w Analog Data ( Temp )
= FRemove File
\)j
ON Delay Timer
Sent Data o Cloud.

- |OT Platform APl : 01BJVRBDCOF3T3
Data = Temp,Humidity, Gas,WLevel,

Cutput
"Plant Monitoring "

<—| digitalWrite{ 9, ON) i
X MLOGIC

PRI | o Il - | aiEm -&.-d--l--we
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END OF

CAMP # 4
LESSON PLAN




