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3D Mode"ing N

In S1 we used AUTODESK INVENTOR to create computer models of basic
shapes and a noughts & crosses game. We will use this again to create more a
complicated object (a mobile phone).

Lets do a little bit of revision first!

Each shape is a new part.

Follow these basic set up guides to
begin each new part

Filez () Standard (me) ot
Mold  Standas rd  Standard Weldment Display Name:  Fart

Select the METRIC template -

" el
sign  Design  (DINLiam (mem.iam V'Iﬂ;rs""_m (BST.iam Units: milmeter
(DIMJiarn (mem.iam FrEmE e Materiak Generic
This template crestes a 20 or 30
E‘] \iil_b &ﬂ Ei'l_ﬁ object compased of features and ooe
or mare bodes.

Weldment Weldment Weldment Weldment
(DIN)iam  (GE)aam  (I5C)aam  (lIS)iam

¥ Drawing - Create an arnatated document

2 2 2 2 B

am_bsi.dw g arn_gb.dwy sm_iso.dwg smjisdwg
2 DENE D

ANS ANS BSldwg BSLidw DIN.dwg DIMNidw GB.dwg

Start a new standard(mm).ipt

Project Fle: [Defoult oy | [ Projects... | [create | [ concel |

To create a any new part we constantly repeat 4 basic steps.
1. Choose to draw a new sketch.
2. Select a workplane (this is like selecting a piece of paper to draw on)
3. Draw a 2D sketch of the shape you want and finish sketch. (like a square)
4. Use 3D modelling tools to make the shape into a 3D form (like a cube)

Choose a new 2D sketch and then click on a workplane to sketch on.

Fam the cument view {click o cancel)

Amber Red




Task

Create the shapes below using the sizes provided. Your teacher will give you a little
reminder on how to get started. Some shapes have hints on how to make the
model faster!

2>

Shape 1 Shape 2

Hint - Sketch and dimension the shape then
you only need to extrude once!

@10

Hint - Try sketching this profile
(adding the correct dimensions) and
using the 3D modelling command
revolve.

Shape 3

Green | Amber || Red



Mobile phone assignment --=—- = === s =

Using AUTODESK INVENTOR we will make a computer
model of a mobile phone and create an advert using DTP.

The follow pages give you all the information you will need to;

* make each part,

» assemble your CAD model,
 produce working drawings,
* design and make the advert.

Parts
There are four separate parts to make and then assemble.

* The casing
* The Insert
* The screen
e The home button

For each part you will need to start a new standard(mm).Ipt, (just as you have
done on the previous tasks), and choose a workplane to sketch on.

Task 1

 Pages 1 to 3 show the complete assembly and an exploded view (with hints
on sketching and modelling) and give the dimensional information for the
parts.

Remember lo-change the materiady and colowr of each part to-make it
more realistic:

Task 2

* Pages 4 to 8 give information on how to assemble your CAD model, adding an
image (DECAL), and making a basic ‘scene’ to make it look more realistic.

Task 3

» Pages 9 to 13 give you the information so that you can replicate (make your
own copy) of the production drawings you used on pages 1 to 3.

Task 4

» Pages 14 to 15 are a reminder on how to use DTP to make an advert with
visual impact.

Green Amber Red
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To join all the parts together we make an |*:

ASSEMBLY.

Follow these basic set up guides to
begin a new ASSEMBLY.

Select the METRIC template

Start a new standard(mm).iam / _

.......

Mold Design

[
=n

File: (g Standard (e iam
Display Rame:  Asserbiy

Units: millmeter

This tempiabe creates a colection of
preceely slgned parts and other
amsembles.

To create an ASSEMBLY we constantly repeat 2 basic steps.

1. Place components (parts).

2. Add Constraints to the components (stick parts together).

2

Place
B

Click on

The computer does not know how many
you want, so it gives you the option to
PLACE as many as you would like. To

stop placing parts press the ESCAPE key |

on the keyboard (top left corner).

You will need to place all four
components.

* The casing

e The insert

* The screen

* The home button

and select the casing of the phone.

O You might need to ROTATE the view to get
the parts the right way up.

This is done by clicking on either the; faces,
edges or corners of the VIEWCUBE.

Red



We are now ready to constrain the parts together. A CONSTRAINT will stop
something moving, in other words it will stick something in place.

To complete our ASSEMBLY we will use 2 different CONSTRAINTS.

Soluton

MATE sticks one face or edge to another face or edge. [ % J| @1 ‘
| Mate I

Solution

< S

| Flush

FLUSH makes one face level with another face.

Your teacher will show you how this can be done. Here are some hints....

» Assemble the home button and screen to the insert first.
» Use the flush command after using the mate command. In other words stick
the parts together before making them level.

If you want to add an image to the screen you will need to have the image saved in
your files!

To start, RIGHT click on the screen in your assembly and select EDIT.
(make sure the only file open in inventor is your assembly file)

When you click edit the other
parts to your assembly will go
transparent. We can now make
changes to the part, such as
adding an image or changing
the shape etc..

Green Amber Red



Model

Select a new 2D sketch then using '& g R 3:; R &
INSERT IMAGE place your picture on T G — J%::,’Z“’. o | "™ @ . o4
the screen.

T | s ModelingView = ¢4

Insert Image

Inserts an image file 0

[t~ [l Decalz 1. Face

Press F1 fopsfiore help = N e

Clicking and
dragging the
corner will allow
you to rotate the
image.

You can click and
drag the image into
position. You can
also rotate and
change the size of
the image.

Clicking and
draging an edge
will alter the size
of the image

We need to project the image onto the screen to =5 =0

- - [ DT @ G Loft . § Coil -IE GL " '\"i - e
make the image permanent. We do this with the ... ... E B (B ®3 B

Derive @Rb BUW{
DECAL command. Click on the little down arrow @ =
next to Create and the decal command appears. %_ 4

We now select the image and the face we want to
project the image onto.

Once you have
added the decal,
RIGHT click on o

: (vermee = S 1 cxce
the surrounding

grey area and [y M o

choose finish
edit.

Amber Red




Lets get a RENDERED IMAGE of our phone. This is a picture with lights and
shadows making the model ‘look’ realistic. We will also add our phone into a ‘scene’
which will help give our CAD model CONTEXT.

First, we will create an image of your phone model.

We will do this using the exact same method as creating the image of the noughts
& crosses game you made in S1 using CAD modelling.

Open the ASSEMBLY file for your phone model.

Now cick on the

ENVIRONMENTS tab and then ¥
select INVENTOR STUDIO. s 5 T e
Convert + | Manag

Next, click on RENDER IMAGE and select B
the RENDER button at the bottom. T 5 scnse

The RENDERED OUTPUT shows us a more pomime E\ i

realistic view of our game with highlights and e || g e
shadows. o

@ Render Output e —

Click the little disc icon to save your
picture.

Remember to save your picture in the
correct folder with a recognisable
name. We will use this picture later in
the Graphics course.

Amber Red
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Lets add CONTEXT to our phone by adding it into a ‘scene’.
4

We need to exit the inventor studio program by clicking |, == . |.

Exit

We need to make the parts and an assembly for the scene. Your teacher will show
you how to do this, following the steps below.

Make a new part.

An extruded rectangle 300mm X 200mm X 5mm.
Change the material to a type of wood.

Save this as “table top”.

Change the material to silver then save as “mirror”.
Start a new assembly file

Place the table top and the mirror as shown opposite.
Place your phone assembly into the scene (onto the
table top in front of the mirror)

9. Save your scenel!

PN AW

Now click on the
ENVIRONMENTS tab and then
select INVENTOR STUDIO.

Next, click on RENDER IMAGE and select e e s
the RENDER button at the bottom. ' i § o L, Oroe

The RENDERED OUTPUT shows us a more |, e K — -
realistic view of our game with highlights and | &=~ i
shadows. i

@ Render Dutput

11 Finished, Total 00:00: 01

Click the little disc icon to save your
picture.

Remember to save your picture in the
correct folder with a recognisable
name. We will use this picture later in
the Graphics course.

Amber Red
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For someone to make the phone we need to give them PRODUCTION
DRAWINGS. This gives the manufacturer (the person making the game) all
the TECHNICAL DETAILS he/she needs.

E.g. 2D drawings showing sizes (ORTHOGRAPHICS) and
3D drawings showing how it goes together (PICTORIALS)

On the first page we have 2 assembly views and then we have a further
2 pages with orthographic detail views of the parts.

Plan

Elevatio,

Eng Elevation -
Plodeq Isometric View
Mobije Phone
To— N\

P
210 Tan

s Xt
T 0.25 x 4r0
Elevatig, s
n
Eng Elevatiop, % E}L
& %g Hlevation
Mobije Phone




On the first page there is a new view you have not used before. It's called an
exploded view. This type of view shows how the parts go together. To do this
type of view we need to create a PRESENTATION FILE (Ipn).

Templates (LHrjaam (mim)iam B

Select to start a new inventor file and
choose STANDARD (MM ).Ipn.

el

Select to create a view |““"| then

¥ Drawing — Create an annotated document

B N & |y

am_bsi.dwg am_din.dwg am_gb.dwg am_iso|
G

- — [F=) = | File: J3 standard (mm).ion
L) @ | ossovrome: rseen

amjisdwa ANSI  ANSI BSldwg BS)
(mm).dwg {mm).idw This template creates an exploded or

W Ed @ S

DINidw GB.dwg GB.idw GOST.dwg GOST.ich|

open your phone assembly file.

/
Select Assemihi #E
F::;edwmﬂydoanmb v] @]
[C nan_enistmgﬁle]
Explosion Method
@) Manual Distance: @] Project Fie: |Default.ip) v [ procts... | [ create | [ camenl
@ o | [
Use the corners of the VIEWCUBE to
rotate your model correctly. Py \ =
r— -
Your teacher will show you how B o2 aam
to ‘tweak’ the component parts N e
to make the exploded view. Lo pral
@ [ o

When you have completed this,
save the file.

Amber Red
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Now that we have all the parts and assemblies we can start creating the production

drawings.

Just as in S1 we begin with a DRAWING TEMPLATE.

Autodesk” Inventor

Click to open a file then
navigate to the
TECHNICAL SHEET
template.

Technical folder

Il'{) CAD files

I-I_':) Technical sheet

To add a VIEW of our phone
we click on BASE VIEW

Wi

Base

Then select the file you want
views of.

R ol

@ Libraries

m Content Center Files

Look in: ‘ L:] P F @&
Date modified

b your search.

P 1 Recent hems
[7] Nam =2

" B Deskiop
) Lbranes

[Our School (V\gs244svr001) O]

Preview not available

[Elkitchen ertho 05/02/2014 16:04

= Hroom 06/06/2008 13:10

T T———— [Ed Technical Sheet blank.newVer 16/03/2014 10:22

| /| B Technical Sheet 04/06/2013 16:06
Filename:  Technical Sheat

Staff (\\gs244svrD01) (P

) Libraries Lookin: J) CAD Fles > @3 = B
(2] Content Center Files ,
[ Name Date modified
(Doase 08/01/2014 14:39
(Hbox side 08/01/2014 14:41

15/01/2014 14:43
04/03/2014 11:31
111172010 10:33

ﬂbox side.newVer
ﬁ(astle presentation sheet
joystick drawings

Files of type: | Autodesk Inventor Files (*iam.” dwg:” idw;"ipt;" ipn;"ide)

Project File: Defaultp)

ocard

Lets start with your exploded
view.

Click here to select
your file.

Green

Red



Once you have selected your presentation file you need to place it on the page.

to rotate it

Remember that once you select your view we can use this button
correctly.

The SCALE of the view is
also very important. If the

scale is too big the overall

‘look’ of the page is effected. =
If the scale is too small we |
won't be able to see enough

Try changing the scale and
choose one that looks to be
in good proportion to the

page.

A scale of 2:1 means the model will be twice its original size.
Whereas a scale of 3:4 means the model will be 34 (75%) its
original size.

Next we need the Elevation, End Elevation and Plan. As before click on BASE VIEW,
this time select your assembly file.

The first VIEW that you need is an ———
ELEVATION (front view). . _
\\‘
M)
Remember that you can use the
rotate button to turn the model — -
to the correct view.
/ e Mobile Phone . — (3} £- J
Drawing View - =

Component | Model State | Display Opticns

|| Representason

T vew e P

Master
[

After placing the ELEVATION view the
computer will automatically allow you to
place the other PROJECTED views

- a ~—o= | (PLAN, END ELEVATION).
Q) s Vet s » @@ o2
o N s



Once you have placed your views, type in the correct view title in the
VIEW IDENTIFIER box, (PLAN, ELEVATION, END ELEVATION,).

prawing View [
Right click on one of your views o e
and select EDIT VIEW. \ ST "B | —
You must make sure that the — Ol =
little ‘light bulb’ is on for this s: 6] Yo 11 L 2 e8® o
information to be displayed! 2 I ) (i

After placing the views we need to add some TECHNICAL DETAIL. Your teacher will
remind you how to add DIMENSIONS, TEXT and CENTRE LINES to your views.

DIMENSIONS, TEXT and CENTRE LINES are part of the ANNOTATE options tab.

/ \

01 ace iew PO IS Tools  Manage  View nyitooments  Get Starte
|‘—‘| N {7 Baselewz @ firange —_@ o Chamfef A
p Y

= J/
I Ordinate - B Retrieve “[®) Punch 7 =+t it ¥ Revision - ' By Standard
Dimension| J° T W Hole and _O Text Meader| = 21 ; *| Create | Pants B Balloon Edit Ll
) {1 Chain - Thread ] Bend Text User  Surface Welding s Sketch | List [T General ' Layers
|> Dimension Feature Notes Text Symbaols Sketch Table Format

Insert TEXT in the Title box at the bottom of the page. You need your NAME,
CLASS and DRAWING TITLE.

You can add DETAIL VIEWS of T s o L S :
areas that are too small to see ol 85 IS finseors B, 39 ] (s 1
clearly. This is a ‘zoomed in view’ == Rl

can allow us to add more R— —
dimensional information etc... @ o

You should now have all the skills
needed to reproduce al three
production drawing sheets.

Green Amber Red



Next we will use DTP to create an advert for your phone. Your teacher will remind
you how to start a DTP document in Pageplus. You WI|| then add a background and
text. Finally you can importimages and S D
your Inventor picture.

Start a new DTP document )

It should be A4 size.

Letter

You can choose your PAGE ORIENTATION either :
PORTRAIT or LANDSCAPE [ |

Using QUICKSHAPES drag
a rectangle shape for the
background. Add colour to
your background using the
SWATCHES tab. You can
use COLOUR PALLETS or
blending colours together as
a COLOUR GRADIENT.

¥~ Gradient Colours

N colour Pallets

Add TEXT and alter the FONT STYLE,
SIZE and COLOUR. Your teacher will
remind you how to do this. They may also
show you how to add an OUTLINE, add
EFFECTS (fx), or WARP the text shape.

Game for Sale

PIFER T — . .
File Edit View Insert Format Table Tools Arange Wind | Color SWChE Tranwarenql .
NSRS QR 40 A @ N~ Ve N EIEN Tt Change thickness of
e - J Eviofe - the Outline.
| E=E. Ii_'|
[ White T
M Refd (1]
rgen o -
Change FONT STYLE and SIZE 'GI \

Add OUTLINESand Change COLOUR of
Change COLOUR of  text.
outline.

Try adding other text to your advert like a slogan or an endorsement.

Eg Slogan - “It won't change your life. It will become your life!”
Endorsement - "My little monsters will love it - Zady Gaga"

Green Amber Red



Now we will IMPORT and MANIPULATE IMAGES to improve the VISUAL
IMPACT of your poster. In S1 you used the DTP editing feature CROP. You can
use this again to remove unwanted backgrounds or parts of images.

'CUT-0OUT STUDIO has been
used to remove the background
from the inventor model image.
Your teacher will remind you how
to use this again.

This image has been imported
using a shaped FRAME.

—] 1

?\T_IEJ@
B4 &P
AVDRY
=

*48 HOUR BATTERY

the IMPORT IMAGE icon. *WATERPREAOS
*SCRATCH REZIETANY (AZIN&

Click on the little arrow next to

Once you have selected the
shape of frame you want. Place it *NEW ‘RUBBER &LREE" TECHNOLOGY
onto your page by clicking &
dragging until you get the size
you want (You can alter the size

afterwards t0o). By clicking on the ‘replace picture’ icon at

!' '!;) H‘;ﬁ} 7| the bottom right corner you can select
[ T

N o
adQ TOATD DAYYEDY :

Green Amber Red




DTP Magazine page Task ---------—-=-=-—-.

Using the skills you have just learned to complete your phone advert we will now
design and make a magazine page.

Your magazine page can be on any topic or hobby that interests you (as long as it’s
appropriate for school!). The example we will run through is about the city of
Glasgow.

Jep!1”" w
The first stage is to design the /_/_,. ?'{-‘(; uﬁ‘fmx
magazine page. This is called a ¢z | v
THUMBNAIL. Good graphics (G AT
designers will produce several 7 et
thumbnails which will use different |
features. This allows the designer to o PP AN
choose the best idea and then they can /.~ WP
improve it. Usually including features A A AR CRe.
they thought of in their other ideas. i A ok
A thumbnail is a quick sketch of the 4\ W
idea with notes on features and colour. (T PN

Once you have your plan (Thumbnail) you need to find the images and text you
want to use in your magazine page.

168 2| Suggested Sites » 2| Free Hotmail 2] Glasgow Onlin

Size of
Image

Hilton Garden Inn Glggs6w City Cent

Right click on
the image and
save into your |2}
My Pictures

eeeeeeeee

When searching for an image to use you must consider the size. If the image is too
small it will PIXELATE (look blurry). A good rule is to only use images bigger than
500 x 500. But even this size may not be good enough if you want to use the
image over half your page size (A4).

Green Amber Red



The next component we need is BODY TEXT. This is all the writing
in the article (apart from any HEADINGS or SUB-
HEADINGS).

aﬁgl.1l!<'-— Heading
g N

You may have written about your topic/hobby ks e  Sub-Heading
as part of another subject (maybe in English).
If so you can use this as part of your article.
Otherwise, as this is about graphic design and
not about article writing, we will download our
body text from the internet.

To download text we first need to find a webpage
with suitable information. We need to copy the
text into Microsoft Office - Word so that it can be
edited easily.

Word is a word processing program. Its main task is editing text. Whereas Serif
Pageplus is a Desk Top Publishing program which is not as good at editing text, but
far better at combining text and images (like a magazine or advert).

[ e ———————]

Select all the text you think you —[=== — "=
need. Then right click and —

choose COPY.

A quick way of doing this
is holding dawn CTRL and
pressing C.

Open up Word.

Right click and choose PASTE. S BTSN I M e g

A quick way of doing this
is holding down CTRL and
pressing V.

[Glasgow (gla:zgou, "glez. /e Seats: Glesca; Scottish Gaelic: Glaschu) is the
largest city in Scotland, and the third largest in the United Kingdom 1 At the 2011 census, it
had a population density of 8,790 per square mile (3,390/km?), the highest of any Scottish
city 21t is situated on the River Clyde in the country's West Central Lowlands. Inhabitants of
the city are referred to as Glaswegians.

Glasgow grew from a small rural settlement on the River Clyde to become one of the largest
seaports in Britain. Expanding from the medieval bishopric and roval burgh, and the later
s ] establishment of the University of Glasgow in the 15th century. it became a major centre of
_J the Scottish Enlightenment in the 18th century. From the 18th century the city also grew as
one of Great Britain's main hubs of transatlantic trade with North America and the West
Indies.

TI p : You WI I | p rOba bly need a fu I | With the onset of the Industrial Revolution, the population and economy of Glasgow and the

surrounding region expanded rapidly to become one of the world's pre-eminent centres of

A4 page Of text' chemicals_textiles and engineering: most notably in the shipbuilding and marine engineering

Amber Red



Using Word, edit the text to what you want. You can also change the FONT STYLE
and SIZE. Body Text is usually either 11pt or 12pt size , but in children’s books it

may be as big as 14pt or 16pt.

You will also need to remove
HYPERLINKS (these are usually blue
text, underlined). To do this, highlight
the hyperlink and right click. Choose
the option to remove hyperlink.

Some hyperlink are false and do not

connect to anything. All you need to
do is change the colour of the text to
black and remove the underline!

Once you have your text edited
(hopefully around a page worth) we will
be able to copy and paste this into
our Pageplus magazine page.

m_mﬁ

2 Find ~

A - i
T pagncenc mabeenc AaBbCi AaBbce AAB asBice zes AaBbCED: ’%33
THormal T No Spadi 2 Title 9

Headingl  Heading 2 Subtitle  Subtle Em Emphasi

i 5]

1 Scots: Glesca: Scottish Gaelic: Glaschu)is the

rgest in the Uniteq “imgdan (14 ‘i;he 2011 census, it
uare mile (3,390 s s y =w- Ao - » ofany Scottish

n the country's West anteal Tawlands. Inhabitants of

a gopy

ment on the River Cl; |
medieval bishopric I =
leow in the 15th centu

century. From the 181,
bsatlantic trade with I 4

one of the largest
h, and the later
a major centre of
. city also grew as
and the West

rrrrrr

tion. the populationa A » f Glasgow and the
become one of the w  #stensiscen: » [nent centres of
st notably in the shipbuilding and marine engineering
tive and famous vessels. Glasgow was the "Second
the Victorian era and Edwardian period, although

Now that we have our plan, text and images we can produce our magazine.

Start a new DTP document

\ et dovouwaTTIoda?
Jicgio pema]
s

PagePlusxs w

Create

J Start: New Publication
| Use Design Template

Import FOF

Get More

It should be A4 size (Portrait)

L Visk Template Store

Letter

Use Quickshapes to design the background (look at your plan for reference)

and add the Heading.

Green Amber
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Now lets add your text to the magazine page.

First - Drag 3 TEXT BOXES to make the columns
for the BODY TEXT.

Next COPY & PASTE your text from the word
document into the FIRST text box.

At the bottom of the text box a little square
symbol appears. If it is red it means that there is
too much text for the size of box.

(It should be red if everything is going to plan!)

If you click on the red square the cursor will
change to a little ‘bucket’ with words pouring out.
Now click in the next text box to ‘pour the words
into it.

You will need to repeat this again to fill the third
text box.

Once you have filled the text boxes you may want
to change the colour of your text so that it is easy
to read.

Flass=uay

1]

N )/

Green Amber

Eile Edit View [nset Format Table JTools Arrange Window Help
DCeBwQl s @ -0 BQl L0

~|B|FlU|

D 52 Computer Graphics ** /) magpage3 * X |

I'l 4 2 o 2 4 [-] 8 10 13
k- g PR VN BUN VO PPUY VR ST IAPI Y PN I DU B BTN ST B B e |

- °:‘

& Text Frame fiyout

+ Click the down arrow to display

A -
%oz ‘ :‘
2] 3

— N

N e}

Red



The first image we will add is in the centre of the page. To make sure the text
‘flows” around the picture we can use TEXT WRAP. Your teacher will show how this
is done.

_ | B[]
'Wrsp Settings

Wrapping Style

= (O [0

Mone  Top &bottom  Square

Right click on the picture
and choose Wrap
settings. Select the
wrap style and the area

Wrap To

you want to wrap to. = = —

You can also Change the —— ot T i Al Both sides Left Right Largestside
. 1 o B3 Copy Ctrl+C | Distance from text

spacing around your LR . ...

Left: 0.159am | Right: 0.159em |2

picture.

Image Cutout Studio...
Edit in PhotoPlus...
Edit in LogoStudio...

Top: 0,159 ¢em |2 Bottom: ©0.159cm 2

Insert Anchor...  Ctri+R

H ink... + r 2 ][
Hyperfinic Culs /4 Bl | Crop object to wrap outine oK [ Cancel l

Format

| fx  Filter Effects...

Flip/Rotate

| °d  Wrap Settings...

SlCatsha et uan chabic £

Next we will add a picture into the background. To do this we will be using
TRANSPARENCY. Your teacher will show how this is done.

Below is an example using an elliptical picture frame and using a gradient ellipse
transparency.

Draw a picture frame Select the TRANSPARENCY Choose the transparency
and import the image.  tab and choose gradient style.
2 transparency.

juatches  Transparency Line [»

You may have to ARRANGE
your image behind the text.

Green Amber Red




S2 Computer Graphics Course

SELF ASSESSMENT SHEET

Name Class

How successful were you in each of the following lessons?

Green Amber Red Comment

1. CAD Basic shapes with

Dimensions.

2. CAD making the parts for

your phone.

3. Using CAD assembly tools

Eg. Mate, Flush.

4. Using Inventor Studio to

create an image.

5. Using Inventor Studio to
create a scene.

6. Creating an exploded view.

7. CAD production Drawings

8. Making an Advert using
pageplus.

9. Designing and researching
text & images for a DTP

magazine

10. Adding text columns to a
DTP magazine.

11. Adding images to your
DTP magazine using text

wrap and transparency.



