Maya Scripting tor Noobs

by Qno\xj Latham, age 39
MEI_ VS Python

'Pre’r’rtj rmuch every action in Ha’tja has a MEL command. But MEL
[ nas’nj. So we use 'OVQH 'Ptjﬂwon code instead! Ao i€ You learn
'Pﬁ’rhon, You can do £un ’rh‘\nﬁs outside of Maya too!

Script Editor Basics

. ﬁlwaxjs Mmake sure you tyee 'Pﬁ’rhon code in a 'Ptﬁhon tab rather
than a MEL tab., otherwise Maya will cry,

« You can run Your code b\j pressing the litte double play button on
the toolbar. Don't use the singe play button, \t deletes Your code
and You wil cry,

[ Script Editor
GBS S es S BE S da
« You can h‘\\c)hl‘\\c)h‘r any bit of code and hit to run \')uer
that bit. (select all) followed b\j IS & common

set of shortcuts, equivalent to pressing the double play button.

ﬂxe Anatomy o{:a Maya Python Script

Al Haya 'Ptj’rhon scripts need to start with this line:

import maya.cmds as cmds

This imports all of Hafja‘s cormmands, dllowing us to use them by
Jrﬁ(a'\nﬁ Jrh‘\nﬁs like:

cmds .polySphere(radius = 100)

ave it a 30! Type both of those lines into the script editor and run
them with and . Or use the double play button.

¢ We use a . to access anﬁ’rh'\nﬂ that is a chid of an\j‘rh'\nﬁ else,

+ when we use commands, we PAass arguments to sPec‘\Q\j de tails
(such as the radius of the sphere we want to create). These
must be placed in parentheses and separated with commas,
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Finding Maya Comman&s

often we don't know what command we need to use, Luckily Maya wil
tell us the relevant command ik we rnanually perform our task and
look at what appeears in the script editor. Trﬁ mov\nﬁ the sphere we
Just created and You should see someJrh‘\nS ke this:

move -r @ 39.2 0 ;

uh oh! That's MEU erﬁﬂahhhhh! well no need to Worry, we can
translate this to 'P\j’rhon.

Translating MEL to Python

we can see that the command we want to use is caled ‘move’. Mow
in 'ij’rhon we have to select the "'move" command from the bank of
Haaa cormands that we imported earlier:

cmds .move()

we follow the command with & set of parentheses into which we wil
place our relevant information. Each Maya cormmand is some’rh‘\nﬁ that
in the cod'\nﬁ world we call & function or method or subroutine or...
well there are lots of names, but well stick with “function’. This juet
means & packet of code that does some’rh\nﬁ specific, Functions
Lollow the same kind of form in most Programm\nﬁ languaqes. Youll
4nd that Ieam'\nﬁ one language makes leam'\nﬁ others MUCH easier!

However i we run that command, no+h'\r\3 happensl This is because

we havent told it what to move or where to move it tol This is where

arguments come into play, and we choose those arguments based on

the other information that the MEL script gves us. Let's look at it:

. The r means ‘relative’, and telis Haya fo move something relative
to where is currently is rather than Using absolute coordinates,

» The three numbers at the end are the x, U and 2 values for the
Move.,

How do | know this stu€e? well every command can be looked up

b&j 30'\03 to

. OF \’)usﬁ Google



Qrﬁumerﬁs with & - are called 4 395, To use these 4 395 in 'Pﬁfhon,
we give the same letter Cor its LUl name), followed by to tell
Maya that we want to use it. we also have to put the coordinates
before any q age for this parficular command. So our command
becomes:

cmds .move(@, 39.2, @, r = True)
Trﬁ it out! You rnay notice that it onla works You have the sPhere

selected, \§ we want the command to work without hav\nﬁ the sphere
selected, we need to gve it the sphere’'s name in quotation marks:

cmds.move(@, 39.2, 0, “pSpherel”, r = True)

Phew! That was a lot of nonsense we had to 90 Jrhrouﬁh to translate,
You rnay think that the 'Pa’rhon version looks more complicated than
the MEL version. However a little com\olex'\‘nj here wil make ever\:)’rh'\nﬁ
else a lot easier later on, trust mel

Queryingancj Editing

Some commands can do more than perform operations on objects
in Your scene. Sometimes +h63 can tell You useful information. The
PolgSPhere cormmand we used earlier is one such examele. Hagbe
instead of creating & new sphere, we want to fnd out the radius of
an ex‘\s’r'\r\3 sehere. For this we use a seecial query q 39 ¢ )
to say “hexj Maya, | want to know Some’rh‘\nﬁ“, Lollowed bg the § 39 of
the ’rh'mg we want to know:

cmds .polySphere(“pSpherel”, q = True, r = True)
Notice that we Prov\de the name of the ob\‘)ed we want to know

about foo. Try it! You should see that the script editor tells you the
radiue of the sehere.

whﬁ dont we Jrrﬁ chanﬁ'\nﬁ the radius? we need a different speecial
q 39 for this - the edit 4 39 ¢ ). Now this time, instead of
Juet +e||‘\n3 Haﬁa that the radius is what we're interested in with

, we tell it the radius that we want:
cmds .polySphere(“pSpherel”, e = True, r = 50)
Gve it a 30! You should notice Your s\ohere chanﬁe sizel
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\/ariaHes

’ProSramm‘\nﬁ/cod'\nﬁ/scr‘\(a+inﬁ becomes useful when our code can
rermember ’rh\ngs. Tor this we use variables, \n some lanquages
variables can get a bit complicated, but in ”Ptfrhon Jrheﬁ are nice and
easy, Eas'\callg any fime You want some’r‘n‘\nﬁ to be remembered for
later; Yyou assign it to & variable with a Sign Ccalled the assignment
operator). You can choose any word You like for a variable, just as
long as it doesnt start with & number, For example we could have a
realy bor'\nﬁ variable that Just rermembers the number 2

myBoringVariable = 2

Or we could have a more inferesting one that remembers a word
myFavouriteAnimator = “Andy”

A variable can hold dbsolutely an\j’rh‘\nﬁ ’rhough, not just numbers and

words, \t can hold lists of Jrh'\nﬁs, or objects in Mayg, or ‘rh'\nﬁs that
You have invented 3oursel0.

The ’rh'\n\c) You have to remember in all coo\'\nﬁ is that assignment
happens Lrom r‘ghw“ to let, So whatever You have on the r\3h+ of the
will 3e+ passed to whatever is on the lett, vever the other way

around.,

From Commands to Proper Cochng

we know that we can query details about an object, and we know
we can chanﬁe details about an ob\')ect well how about we combine
the two! Maube we can create a sphere and @ cube and we set the
cube's size to match that of the sehere. wouldnt that be exc\ﬁn37.!

Tirst let's start £rom scratch, Remember to frst import maﬂa's
commands or 3ou're 30'\03 to be scra’rch"\nﬁ Your head later on:

import maya.cmds as cmds

Now Wwe can create a new s(ahere. However this time we wil store
our s(ahere as a variable,

mySweetSphere = cmds.polySphere(r = 20)




S+or'\r\3 it @s a variable means that we can access the SPhQ(‘Q nice
and eas\hj in the future, Okétj 20 let's next create a cube and store
it in another variable:

myCoolCube = cmds.polyCube(w = 10, h = 10, d = 10)
Now, let's QorﬁeJr that we just specified the size of the two shapes.
Have You @orﬁo’r’ren? Gooa.

So to match our cube size fo our sphere size, we need to know the
sphere size, which we currently don't know..rightl.RIGHTY So let's
query the radiusg, and Just for the hell of it lets store it as another
variable, Since we have the sphere stored in our

variable, we wil use that variable name instead of the name of the
sehere itselt

size = cmds.polySphere(mySweetSphere, q = True, r = True)
Notice that we dont need to put the variable name in quotation

mMarks, We use those any time we use a s+r‘\03 ca s\llxj name for a
bit of text data such as an Ob\\QCf name.),

K we want our cube fo be the same size as our sehere, we need to
double the radius to 3e+ the diameter, we can s\m\olﬁ mulﬂ\ohj it b\j 2
and then then save the result into the or'\ﬁ'\nal variable:

size = size * 2

So the size variable now holds a value that is double the schere's
radius..whatever that mystery nuMber mMay be! Mow let's use that
variable to edit the size of our cube:

cmds .polyCube(myCoolCube, e = true, w = size, h = size, d =
size)

So you should have a scriet thats six lines long. Try running it and be
blown dway btj what appeears in the v'\ew(:.or’r!



Lists

A st is a super usekul ’rh‘\nﬁ. \n £act it's one of THE most useful
’rh‘\n\c)s. It i & kind of variable that holds lots of ’rh'\nﬁs at the same
fimme, we can define one like this:

shoppinglList = [“cheese”, “mousetrap”, “disinfectant”]

Or we can create an em\oJra list ke this:

mySkateboardTricks = []

we can append ’rh'\033 to a list with:
shoppinglist.append(“bandaid”)

We can access whatever is in position 3 in the list Cor index) with:
shoppinglList[3]

one realy useful Ha\ja ’rh'\nﬁ that we can do is au’roma‘r'\callkj create a
list of objects of a certain ’r\j\OQ b~j using the 1= command:

objectsInMyScene = cmds.ls(type = “geometryShape™)

There are a huﬂe amount of Jrh'\nﬁs that can be done with lists - too
much to cover here.

|¥Conditions

We can make realltj cool +h'\nﬁs cnerd) when our code can chanﬁe
direction. one WaY we can do this is to use £ and . Take a look:

import maya.cmds as cmds
someVariable = 4
1f someVariable < 10:

cmds .polySphere(r = 20)

print(“Sphere created! Whoop!”)
else:

cmds .polyCube(w = 10, h = 10, d = 10)

print(“Cube created! OMG Yes!”)
Here we create a variable which holds a value, & we gve it & value
that is less than 10, & sphere wil be created, And € we instead
gve it & value of 1o or greater then a cube wil be created, And in
either case a Message wil be output to the script editor. You think
that's cool too, r'\\c)h’rz. oh \og the Wway, i€ You want fo test i€ someJrh‘\nﬁ
is equal to Some’rh'\nﬁ else use ==, Remember, a singe = is the

assignment operator, it does not mean ‘equals'!
6



There are a couple of important ’rh'\nﬁs to note about conditional
’rh‘\nﬁs. First; you may have noticed that each condition line ends, like
any 3ooo\ o\'\ﬁesﬁve system, with & colon. This just has to be there
because reasons.

Second, each branch'\rB ine of code needs to be indented. You can
either do this with & tab or a couple of spaces. The script editor wil
also sometimes au‘romaﬂcallxj take care of it for Yo The important
thing is that You are consistent in the size of Your indentations. &
Youre not, then 'P(;j’rhon wont be haPPH’ Maya wont work, and anyone
Iook'\nﬁ at Your code wil lauﬁh.

I:OI” I_OOPS

Remember | said lists are super useful? wel +he3 are u(aﬁrao\eo\ to
rmega useful when combined with a loop. We can use such a +h‘\n3
to iterate +hrou3h a list, (aer%rm\nﬁ actions on each element in it:
for item in shoppinglList:
cmds .polySphere(name = item)
This '\ncreo\'\bla useful example creates a sehere for each item in
, with each sphere named after the item.

\/\/hile Loops

Eeao\a to crash Haga? Youll do that ?a‘\rlxj requiarly with loops.
Such a loop will iterate over and over aqain until its condition is not
met, so you have to be careful that You don't gve it & condition that
Wil alwags be met, or Your script will run forever!
myVariable = @
while myVariable < 10:

cmds .polySphere(name = item)

myVariable = myVariable + 1
This piece of code sets a variable to hold the number o, The
condition checks i€ the variable is less than 1o, \€ it ig, then it creates
a sphere and adds 1 to the value of the variable before repeaﬂng
the check. As soon as the variable has a value of 1o, the loop ends
and we 4ind 1o seheres in our scene. Just be careful not to ‘?orﬁe’r

the last line!
:’.



Comments

You should leave ‘nel‘o‘?ul MESSAGes 0 Your scripts for Your Luture
selk or others to know what the hell \jou've done., You can do this with
a = and Haﬁa Wl Bnore ever3+h'\nﬁ atter it until the end of the line:

# This 1s a really interesting comment.
Functions

we have met functions before., The commands we use to control
Hégé are all functions. But we can create our ownl Remember on
the last page how we created 4o seheres? well it takes a bit of
head—scra’rch\03 to decide what the code does at frst, Wouldnt it be
useful i€ we could just write instead? wel we
canl First we have to Wrdp our ex'\sﬂnj code Upe In @ function Cwhich
we call a dedinition) and Sive it that very name. And to spice ’rh'\nﬁs
Up, let's also involve & new variable called . well
make this an arﬁumen’r of the funtion.

def MakeMeSomeSpheres(numberOfSpheres):
myVariable = @
while myVariable < numberOfSpheres:
cmds .polySphere(name = item)
myVariable = myVariable + 1

Motice how the number 7o has been replaced with L
we can use the arﬁumen’r to s(aec'\% how rnany seheres fo create,
So now that we have our function defined, it wil Just sit there,
dormant, until we call it ke Batman, at some future eoint in our
script with Just one line. we could create a hundred seheres:

MakeMeSomeSpheres(100)
Then maabe later on we need some more:
MakeMeSomeSpheres(24)

PAs well as passing information into functions, we can also ﬁe’r
information out bxj us'\nﬁ a return value, Let's write a function that
squares a number - because maths is fun:

def SquareNumber(number):

squaredNumber = number * number
return squaredNumber



Motice the last line in which we return the squared number to

wherever we call the function £rom. when we call the function, we

then have the option of using that returned value ¢ €.g. 2aving it as &

variable):

squaredNumber = SquareNumber(8) # Stores the number 64.

« A rue of thumb is € \jou're typing the same code twice, You
should ‘orobabla think about raking & Lfunction.

. QIJrhouﬁh we now have the power to Jurp around our script ke
mad eeople, functions have to be defined before ﬂne\j are used,
which means h‘\ﬁher up in the fle than the code that is caling them.

\/ariable Scope

You rnay notice that | used a variable caled in the
function above, and that | also used the same name outside the
Qunction. Does that mean these are the same variable? well |\ wouldn't
be drawing attention to it i€ that was the casel They are MOT the
same!

variables have some’rh'\nﬁ called scope. This is Just & @ancg way

of saﬁ'\r\g ‘rh83 are only visible to the section of code in which ’rheg
are used. So i we use a variable in a function, that variable is not
visible outside of that function, and vice versa, which is whg’ we use
arﬁumen’rs and return values, \t is Poss\ble to create ﬁlobal variable s
that are visible £rom anawhere in our code, but it iz wise to use
these s‘aar‘\nﬁltj because it becomes easy to acc\o\en’rallﬁ chanﬁe
them. To use them, we type the keﬁworo\ before the variable
name when we frst dedine it

global myVariable = 20

Then i€ we wish to use this variable in a function, before we use it
we have to type (best at the top of the function)

global myVariable

\§ we dont do that, then when we use it wil be treated
ke a brand new local variable and well be all kinds of contused.,



Externa| EJiting, lmporting ancJ Sharing

\& gou have made it this far then You are going fo start getting pretty
fed up with the scriet editor, it's not the nicest Jrh'\nﬁ to use, it's
easy fo acc'\o\enJralltj clear all of Your code, and when Maya inevitably
crashes, 3ou'll 90 apeshit, So h'\ﬁhlx:) recommend that You use an
external editor ik Your code is more than a few lines long,

You can use a nice simple text editor like MOJrQ(oad++ or & more ?U\lla—
featured program like Visual Studio Code, These free programs do

a lot of @ancg Jrh'\nﬁs, but most importantly at this stage, +he3 hele
You spot syntax errors, make code easier to look at, and Jrhetj very
rarely crash! But we need to know how to 3e’r code {rom them into
Maya without Just copying and pasting,

First; you want to ensure that You save your code fles as
gles in Your folder, This ensures that all
versions of Haaa on Your computer can see the scripts You create,

lets pretend we have created a useful animation scriet called
Qn‘\ma’reﬁthcene?orHe.P&j. To import this into Haaa, we need to run
the ?ollow'\nﬁ cormmands in the script editor, or within @ shek button,
or as a hoﬂceﬁ:

import AnimateMySceneForMe
reload(AnimateMySceneForMe)

or i \jou‘re using Haga 2022 with its Swanky 'ij’rhon version 3, you

need these commands (just an extra fine). Because ‘new' means
rMmore work:

import AnimateMySceneForMe
from importlib import reload
reload(AnimateMySceneForMe)

once you have tested that Your code works, You can share it with
other people, Just tel them where to save the scriet and how to
'\mPO(“l‘ it
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Final V\/ords

The stukk \ve written here barely scratches the surface of what
can be done with Python Cor with MEL, i youre one of "those "), and
\ encourage you to learn more. As a s’rar’r\nﬁ Eoint; | Parﬁcularlt’
recommend that You learn about classes as ’rheﬁ are amazingy
powerkul,

Be patient ’rhouﬁh. Youll bash Your head 3gainet your desk, Sou'll use
language you didnt know You knew and 3ou'll hate Your lack of ab‘\l‘\fﬁ...
until suo\o\enlﬁ Your script does what You set out to do and suo\o\enltj
the clouds part and & sunbeam bathes You in glorious 3olo\en I‘\ﬁh’r as
3ou Procla\m 3oursel€ a goDl!

And then Sou'll pass Your script to someone else and +he§j'll
'\mmeo\‘\a’reltj Gnd ten buﬁs.

\m no master of the subject, but \m haPPtj to try to hele with any
questions anyone has.,

En\}oa the world of coo\'\nﬁl

version 14 - danuartj 2022
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