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Studio 5 is an initiative by the Ministry of Communications
and Information Technology. We cater to youth aged 7-24
in Qatar to facilitate the Digital Revolution within the
Qatari society and community in providing the youth with
knowledge and skills in digital fabrication and emerging
technology. The dedicated space aims to trigger a mindset
shift in the youth in Qatar from consumers to creators and
innovators.
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3D Printing CNC (computer numerical control) Laser Cutter

AND MUCH MORE...
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Dalia Abualtaher llaria La Manna Ayah Elnour Leyla Tawfik Zaid Abusini

Operations Manager S. Education Specialist Operations Coordinator S. EduTech Instructor S. EduTech Instructor

Mahmoud Al-Rawabdeh Jawad Fadlallah Mohammed F. Soumia Dedeche
Technical Supervisor EduTech Instructor Meharmmedructor EduTech Instructor
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Digital Farming concept

By the end of this session, participants willbe able to:

1. Explainin simpletermshowdigital tools help farmers grow plants
and protect plant diversity.

2. Design one basic 3D component of an Agri-Dome using age-
appropriate 3D modeling software.

DAY 2 » 5.

15 FEB
4:00t06:00
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Digital Fabrication

By the end of this session, participants willbe able to:

1. Fabricate and assemble atleastone physical component of the
Agri-Tech Dome using 3D printing and vacuum forming.

2. Integrate basic of electronics usinga simple UV LED lightinto the
model and explain how light helps plants growthrough
photosynthesis.

DAY 3 s
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Bioinformatics in Agriculture

By the end of this session, participants willbe able to:

1. Identify at least one basicgenetic or physicalplant trait (e.g., leaf
shape, water needs, growth speed) using a simple bioinformaticsor
Altool.

2. Sselectand justify an appropriate plant for their Agri-Tech Dome by
explaininghow its traits help itadaptto the dome environment.
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What is your dream job?
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In this module, we will go back to the past to learn from

traditional knowledge and use it to build toward our future.

We begin with the COU ntryside




Countryside

Refers to rural land where people traditionally live close to the land cde )yl O gunylas c ooy o aIb Bulds eldl s G dais ]l @bbill P
farming, raising livestock, and growing local crops shaped by generations A8yaall o0 Ul e cas & ddoeadl Juomadl Gg2 9509 cdiioladl 92109
of knowledge. 45| gell
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As education, jobs, and services expanded in cities, many people left rural areas to seek better opportunities.
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Global population shift from rural to urban

Global Population Distribution (1950) Global Population Distribution (Today)

Urban

Rural
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In 1950, only 30% of the world lived in cities—today, that number has nearly doubled to 55-57%, showing a dramatic global shift from the countryside to urban life.
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Hidden Costs on Agrici
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Migration to cities has accelerated
human development by improving

o~
T
education, income, healthcare, etc. . . . s - o
e Monoculture farming reduces food diversity .
= ® Loss of local crops and weakens climate
= resilience and food security
' ® Lose of traditional knowledge 3
e
e Dependence on global seeds and food \\ R e
systems increases vulnerability ‘ ‘:-\\_\\?
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What is Biodiversity?
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Plants have instructions (genes) that
help them survive in different places.




fle 5 i

Which one has more diverse genes?




For example:

. . . . DESERT TROPICAL WETLAND /
Biodiversity in PLANTS RAINFOREST FLOOD-TOLERANT
PLANTS PLANTS
roots
Root depth vs
branching vs
aeration

(deep, (shallow, highly (roots adapted to
water-seeking roots) branched roots) low oxygen)
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Biodiversity is not only what
we see; it’s linked to layers
of life in both above- and
below-ground living
networks.
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Reduced genetic diversity, makes agriculture more
vulnerable to
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Reimagining Rural Life in Qatar
The “Countryside: A Place to Live, Not to Leave” exhibition in Doha reframes rural landscapes
not as places to abandon, but as spaces for sustainability, innovation, ecological resilience, and
future living, showing why rural life and agricultural diversity matter for sustainable
development.
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Human progress 4wyl 43,20l ¢lds ao
lies in the advancement of modern
cities, while rural knowledge remains
preserved.
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We will explore the Agro-
technology solutions

AGROTECH DOME supports small-
scale, local agriculture and
preserve valuable knowledge and
biodiversity.
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Agro-technology : Bringing Back the Farming Mindset
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Combines countryside knowledge of land, plants,
and seasons with smart technology.

ﬂa es farming accessible, sustainable, and exciting

for everyone.
v U |
\ Y
2

g







Many DIY methods 33 4358 asiual 3k
= | P

Ji



Agro-Tech Dome solution syl L) 2SI dud

e Ladlas KAl daddia ¢ 2SA due ) 3l Ll
5l 4y L) Jaalaall ac i g 40 atl) 46yl

) Al QS g ealay¥) A0 deLakal) aladil,
zebaa s UV 3 _paall,

Our smart, low-cost farming tool preserves
traditional knowledge and supports rare
Qatari crops using 3D printing, vacuum
forming, and small UV lights.
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Our priject is linked to many sustainable development goals

DEGENT WORK AND ; o —— A4 SUSTAINABLE CITIES RESPONSIE LIFE PEACE, JUSTICE PARTNERSHIPS
ECONOMIC GROWTH AND WELL-BEING 101 ANDC NITIES JONSUMPTION 15 ON LAND 16 AND STRONG 17 FOR THE GOALS
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STEP1: 3D Modeling

-Design the body

create a cylinder 1 =71.77 x 71.77 mm

create a hole cylinder 1= 67 x 67 mm

on top of it

create cylinder 2 = 81x81mm

create a hole cylinder 1= 77 x 77 mm

in the middle of cylinder 1

create box hole 82x46 mm space x 38.22mm high
union the shapes

-Design the holder

Tools: Tinkercad
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https://www.tinkercad.com/teachers/3d-printing
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Tinkercad is a free web app for 3D design, electronics, and coding, trusted by
over 100 million people around the world.
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Tinkercad

Welcome back

How do you use Tinkercad?

In school

Educators

Students with Class Code

Student accounts

On your own

Personal accounts

Don't have an account yet?
Join Tinkercad
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SnapGnd 10mm
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Find a local Qatari plant
From the market, you backyard, farm, ...

take the plant with the roots
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Digital Farming concept

By the end of this session, participants willbe able to:

1 . Explainin simpletermshowdigital tools help farmers grow plants
and protect plant diversity.

2. Design one basic 3D component of an Agri-Dome using age-
appropriate 3D modeling software.

DAY 2 » 5.

15 FEB
4:00t06:00
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Digital Fabrication

By the end of this session, participants willbe able to:

1. Fabricate and assemble atleastone physical component of the
Agri-Tech Dome using 3D printing and vacuum forming.

2. Integrate basic of electronics usinga simple UV LED lightinto the
model and explain how light helps plants growthrough
photosynthesis.

DAY 3 s

17 FEB
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Bioinformatics in Agriculture

By the end of this session, participants willbe able to:

1.

Identify at least one basicgenetic or physicalplant trait (e.g., leaf
shape, water needs, growth speed) using a simple bioinformaticsor
Altool.

Select and justify an appropriate plant for their Agri-Tech Dome by
explaininghow its traits help itadaptto the dome environment.
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Digital Farming concept

By the end of this session, participants willbe able to:

1 . Explainin simpletermshowdigital tools help farmers grow plants
and protect plant diversity.

2. Design one basic 3D component of an Agri-Dome using age-
appropriate 3D modeling software.

DAY 2 » 5.
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Digital Fabrication

By the end of this session, participants willbe able to:

1. Fabricate and assemble atleastone physical component of the
Agri-Tech Dome using 3D printing and vacuum forming.

2. Integrate basic of electronics usinga simple UV LED lightinto the
model and explain how light helps plants growthrough
photosynthesis.

DAY 3 s

17 FEB
4:00t06:00

:\.9\))'3\ u."a :\4&;\\ Z\:GLAJM\
Bioinformatics in Agriculture

By the end of this session, participants willbe able to:

1.

Identify at least one basicgenetic or physicalplant trait (e.g., leaf
shape, water needs, growth speed) using a simple bioinformaticsor
Altool.

Select and justify an appropriate plant for their Agri-Tech Dome by
explaininghow its traits help itadaptto the dome environment.
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STEP 2: 3D printing
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3D printing makes real objects layer by layer.
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Y & Prepare & Preview (=] Project
! & Printer (3]
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! Bambu Lab X1 Carbon -
Textured PEI P...
|
Diameter 04 Flow Standard
Project Filaments + - 5 &
| Bl  8rLaBasic ©
S process (Ena) Ovlects advanced @) = %
*0.24mm Dra Q
I Quality Stre
i support
Type tree(auto)
[ style DeTson
Threshold angle 35

On build plate only
Support critical regions only

| Remove small overhangs

1- Slice the STL file

2- Add support if needed

3- Load in the material

4- Send the file to the Printer
5- 3D Print

@ Calibration

Untitled

Slicing Result
Color Scheme

Line Type Percen.

B Inner wall 8m1i3s 10.3%
Outer wal
Overhang wa
parse infill 10m58s
id infill ém43s

2més

Support

Support interface 38s

WM EE BN

filament
292m 8869
272m 8239 421
002m 00 Q@
327Tm
253m
051m
031m
074m
040m
169m
0.10m

C1lm




Untitled - B8

Prepare & Preview 52 Device

[E Project @ Calibration ~  Sliceall Print plate

Printer Slicing Result

g Ill 1 Color Scheme
Lesend

T Bambu Lab A1 Line Type Percent Used filament Display
L Textured PEI St
E Stats
neter 0.4 Flow| -~ Standard ‘
Project Filaments Flishing volimes | 4= = B @)
B ARS ] 2 I8 PLA Basic D)
B PLA Basic © BB PLA Basic ®

£ PLA Basic @ u I8 PLA Basic D)

Process () Ubjects Advanced) ‘= %
* 0. 20mm Standard @BBL A1 B
ality  Strength Speed Others
.ayer height N
ayer height 0.2 m
ritial layer height 0.2
.ine width
refault 0.42
vitial layer 0.5
uter wall 0.42
mer wall 0.45
op surface 0.42
parse infill 0.45
sternal solid infill 0.42
upport 0.42

{
eam position Aligned .
mart scarf seam ,
&
pplication [ L
carf application angle :
B = % ) B S P S T S R T 2
e s \_Q_l

carf around entire wall
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1- Remove your printed parts
2- Gently remove the support
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STEP 3: post 3D printing
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STEP 4: Vacuum former
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One of the oldest and cheapest ways to make everyday
items. Plastic is heated and shaped using suction
over a mold. A positive (male) mold is convex,
shaping the inside of the plastic, while a negative
(female) mold is concave, shaping the outside
accurately.







Acrylic PMMA Sheet Acrylonitrile Butadiene Styrene

1QSdirectory.com 7 IQSdirectory.com
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Place the dome mold in
the vacuum former and
push the sheet down

C‘gﬂ\g.a;.dm\f\l\jy?ﬁ
(Sl
Remove the mold from
the sheet
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Draw a circle line 2 mm
edges around the dome
and cut it
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place the soil and
water tanks molds

(Ja) A 7 sl Ay Ladic
Lag Lidluu gl Adf Ay 1368
once the sheet bend
down, it’s hot enough
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if you allow it to bend
too much it will create
edges , and must be cut
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draw a circle line 2 mm
edges around the
tanks and cut it

st (e BN AY) 3y a8
S,
remove the mold from
the sheet
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make a holein the
small tank and insert a
therob in it

plally 5l ) 34 Sl
By illy el A g,

fill the big tank in
water and fill the small
tank in soil

Lgoany .éjéﬂ‘.“jﬁ‘e.b
JEa) (B sl 498 Eumy,

stack the tanks the bik
in the bottom
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We will divide into two groups, and switch
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STEP 5: Assembly
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place the stacked tanks in your
3D printed body

A i lgh s A g,

place the dome in top of them

Ji



5 ghadlip: Adapead) iyl g St

STEP 6: Simple electronics
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UV Light Matters for Plants:

e Activates plant defense and stress-response genes
e Helps plants adapt to harsh conditions (heat, drought, space-like environments)
e Supports healthier growth in controlled systems like domes and smart farms
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Circuit (How it works

o Ay dayina (3 ) JR LED s AxdD Al b
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A coin cell battery (3V) powers a small UV LED

Positive (+) side of battery = LED long leg (anode)

Negative (-) side of battery = LED short leg (cathode)

A small resistor can be added to protect the LED and control brightness

Ji
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Digital Farming concept

By the end of this session, participants willbe able to:

1 . Explainin simpletermshowdigital tools help farmers grow plants
and protect plant diversity.

2. Design one basic 3D component of an Agri-Dome using age-
appropriate 3D modeling software.

DAY 2 » 5.

15 FEB
4:00t0 6:00
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Digital Fabrication

By the end of this session, participants willbe able to:

1 . Fabricate and assemble at least one physical component of the
Agri-Tech Dome using 3D printing and vacuum forming.

2. Integrate basic of electronics usinga simple UV LED lightinto the
model and explain how light helps plants growthrough
photosynthesis.

DAY 3 s

17 FEB
4:00t06:00
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Bioinformatics in Agriculture

By the end of this session, participants willbe able to:

1.

Identify at least one basicgenetic or physicalplant trait (e.g., leaf
shape, water needs, growth speed) using a simple bioinformaticsor
Altool.

Select and justify an appropriate plant for their Agri-Tech Dome by
explaininghow its traits help itadaptto the dome environment.
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Digital Farming concept

By the end of this session, participants willbe able to:

1 . Explainin simpletermshowdigital tools help farmers grow plants
and protect plant diversity.

2. Design one basic 3D component of an Agri-Dome using age-
appropriate 3D modeling software.

DAY 2 » 5.
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Digital Fabrication

By the end of this session, participants willbe able to:

1 . Fabricate and assemble at least one physical component of the
Agri-Tech Dome using 3D printing and vacuum forming.

2. Integrate basic of electronics usinga simple UV LED lightinto the
model and explain how light helps plants growthrough
photosynthesis.

DAY 3 s
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Bioinformatics in Agriculture

By the end of this session, participants willbe able to:

1.

Identify at least one basicgenetic or physicalplant trait (e.g., leaf
shape, water needs, growth speed) using a simple bioinformaticsor
Altool.

Select and justify an appropriate plant for their Agri-Tech Dome by
explaininghow its traits help itadaptto the dome environment.
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Your Amazing designs!
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We will divide into four groups, and switch
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STEP 7: Bioinformatics

G e shaa agh e Liaeludl e lilaa¥) oS3 5 o gualal) aladind a4 seal) e slaall,

Bioinformatics is using computers and Al to help us understand plant information.
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-1Pick a plant
2- Use Al Plantify App to:
1- identify your plant

2- read clues it

5 ghall7: 4 gualdl Aila glaall

STEP 7: Bioinformatics

Identify

Plant

Diagnose
(29 g

Plant
@ Identify
Mushroom

Care Tools

L J

Plantify
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Scan your plant Identify it by Al

Golden pothos

Scanning..
nog plant » Epipremaum aureum
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STEP 7: Plant!
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connect the UV LED to
the coin paterry

(o2 Al S 3 jilal) aua
JAN A gidal) 4 glal) A8taY)
aial),

place the circuit in the
open circuit container
in the holder

o Aafial) dBaY) aQlLED (3d dadY)
B ets;g.&a\,a.,&\ Jss iyl
aldal)

place the holder with the UV
LED around the dome and push
it to seal the system

Ji
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Digital Farming concept

By the end of this session, participants willbe able to:

1 . Explainin simpletermshowdigital tools help farmers grow plants
and protect plant diversity.

2. Design one basic 3D component of an Agri-Dome using age-
appropriate 3D modeling software.

DAY 2 » 5.
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Digital Fabrication

By the end of this session, participants willbe able to:

1 . Fabricate and assemble at least one physical component of the
Agri-Tech Dome using 3D printing and vacuum forming.

2. Integrate basic of electronics usinga simple UV LED lightinto the
model and explain how light helps plants growthrough
photosynthesis.

DAY 3 s
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Bioinformatics in Agriculture

By the end of this session, participants willbe able to:

1 . Identify atleast one basicgenetic or physicalplant trait (e.g., leaf
shape, water needs, growth speed) usinga simple bioinformatics or
Altool.

2. Selectand justify an appropriate plant for their Agri-Tech Dome by
explaininghow its traits help itadaptto the dome environment.
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Environment Gene Protein Root Trait Adaptive Benefit

Desert DRO1 Root angle regulator Deep, vertical roots Access deep water

MALLQTLLALASAAVLAQTSVETGSLTQSPGTNAEELKQLTKTVASLLHQLGKLSDVVLTPGTEVFRIGHGHSDSQECVSAIIPGSTPHGRFVVONIVVAPNTRVSGLRVWEDVNQILTNPGPDTSEVEQLQKAAEF
GDE

Tropical PIN2 Auxin transporter Shallow, branched roots Rapid nutrient uptake

MDPLTWT MPVMYIFSVWLPLFAVAAIGSIAGGQSSD GOT TSROLRIPGDLSKDTVVAVDKAPVVSEPVAEPFGRKSGNPS QGGRKRTT SKISSVTTTGDEKPLRLVARRWQRGSGGLLLQTARTKPSEVLSVTLE
GIDKLFRFATGAGGASVGIVGGYIYQDPEEVYEYOMQGFKTPYRNLSKGVRYEVATNDNDHTPLVLWVSLGGLLALVWGTLAVLIVGY N

Wetland RBOH NADPH oxidase Aerenchyma Oxygen delivery
(air spaces)

MSSMPQVPTADLKSITHVFEGDVFGRKIPWQLVLNQTRLEHLQGKISLKITPDGLLTLEVPEFGSSSIVDSVPSDSGD YEEIVPQEKEIEAPHFNKLPLYLGLQESSAGIFKVSNVASD LPRLROLLAVSCRLEIYDVD
KSVEMAWQEFNIPDINSAVVFLGSVRDGKED VVVLGVGETTFRKTGNRDLGVPFTRVLEGVGKSTLIVINNDS GNLGFKHVGY ETEGLNEIKIPGSLPEINIFLPPKKL
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Environment Gene Protein Root Trait Adaptive Benefit

Desert DRO1 Root angle regulator Deep, vertical roots Access deep water
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GDE

Tropical PIN2 Auxin transporter Shallow, branched roots Rapid nutrient uptake

MDPLTWT MPVMYIFSVWLPLFAVAAIGSIAGGQSSD GOT TSROLRIPGDLSKDTVVAVDKAPVVSEPVAEPFGRKSGNPS QGGRKRTT SKISSVTTTGDEKPLRLVARRWQRGSGGLLLQTARTKPSEVLSVTLE
GIDKLFRFATGAGGASVGIVGGYIYQDPEEVYEYOMQGFKTPYRNLSKGVRYEVATNDNDHTPLVLWVSLGGLLALVWGTLAVLIVGYN

Wetland RBOH NADPH oxidase Aerenchyma Oxygen delivery
(air spaces)
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