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Important Note

The timing of virtually all music scripts can be improved
by setting Turbo Speed. To do this, select:

Edit & Set Single Stepping... & Turbo Speed
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Progressive Music Examples

No. 1: Playing Notes

Single Script

when .tlickE'vi:i. -

set instrument to Frad e

set tempo to bpm instrurmnent: clarinet, spead: twice normal (60 bprmn) |

play note for beats =

play note for beats ::P":""",’,"
row,

play note for beats QIR I
n DI-Ir_ll

play note for beats "Ecuat"

play note for beats

-

SUGGESTION:
To improve timing, set Turbo Speed: I
Edit -> Set Single Stepping... -= Turbo Speed

See http://scratch.mit.edu. Performamatics is an interdisciplinary project at UMass
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Progressive Music Examples

No. 2: Playing Notes Using Variables

Single Script

st instrument to FEEhd

set tempo to bpm instrurnent: clarinet, speead: twice normal (60 bprm) |

play note G for beats s o
"RD " _|"
play note G for beats Moo,
. III"D':'-'" ”

play note G for beats Mg

play note A for beats Bk

play note B for beats
Scratch is developed by the Lifelong Kindergarten Group at the MIT Media Lab.
See http://scratch.mit.edu. Performamatics is an interdisciplinary project at UMass 7
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Progressive Music Examples
No. 3: Separating Initialization

Two Scripts
(3a) Main Script

-

note the importance of using the "broadcst and I
wait" piece when perfaorming the initialization

st instrument to S

set tempo to bpm instrurnent: clarinet, spead: twice normal (60 bpra) |
play note & for beats

play note & for beats

play note G for beats I

play note for beats

play note for beats

play note for beats

play note for beats

play note for beats I

play note ¢ for hieats stream

play note for beats

continued on next page

See http://scratch.mit.edu. Performamatics is an interdisciplinary project at UMass
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Progressive Music Examples

No. 3: Separating Initialization (cont'd)
(3b) Initialization (“Init") Script

play
play
play

play

play
play
play

play

: hl-"'_l.'.lﬁl'_l:'l::':l!"-.t

note

note

note

note

note

note

note

note

Click the zet of pieces below to test the
variable values by hearing a G major =cale

anl:l wait

; for beats
for beats
for beats

: for beats

D for beats
for beats
F# for beats
G for beats

end of Example 3

See http://scratch.mit.edu. Performamatics is an interdisciplinary project at UMass
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Progressive Music Examples

No. 4: Separating Phrases
Three Scripts
(4a) Main Script

when : =E|iEkEl:i. i _ -

_Hl;le;dcas't Initializ =s. Panibasit note the importance of using the I

"broadest and wait" pieces here

IJI;J-EIdEiIEt Initializ

set Mulnstrumment | to Cladnet

The Scratch instrumment setting is local to

i each zprite, Thus, we set our own wvariable I
BI:J-EIdEESt and wait here and then use that variable to zet the

. Scratch instrurment in the Phrases script

set tempo to bpm

— =

broadcast Gently |and wait

_I:II‘_-D.-EI'dE-EIEt. T'-"|EFr'ii'.~' and wait B

B-_H.T'd it play each phrasze in turn, waiting until 2ach is
roadcast Lifz | and wait done befare plaving the next "

continued on next page

See http://scratch.mit.edu. Performamatics is an interdisciplinary project at UMass
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Progressive Music Examples

No. 4: Separating Phrases (cont'd)
(4b) Initialization ("Init") Script

F¥¢ |to 3
8 Jto

Clarinet | to jgd

"

newly added

-

Click the zet of pieces below to tezt the I
variable values by hearing a G major scale

Bﬁ_adtag't Initialize Mote Walues and wait

play note
play note
play note
play note
play note
play note
play note

play note

G for beats
A for beats
B for beats
¢ for beats
b for beats
E for beats
F# for beats

G for beats

12

continued on next page
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Progressive Music Examples

No. 4: Separating Phrases (cont'd)
(4c) Phrases Script

-

Mote that the instrurmment value is local to a sprite, I .whEn o e

zao it must be set (ar reset) here, play note (6" for beats B

"Map-t
oLl
play note &' for beats M I

III
for beats i
for beats M

"ap-"

for beats SR I
"
for beats )

for beats

"W

far beats nin I
"
for beats :

for beats S

"Kap-"
play note for beats B I

e

play note

o play note

newly added I
play note

e SN play note
- when I receive
| play note

I te G f iy beat
play note or . eats ; o pr—

play note G for beats

play note

[ TR - - - - B - - I = B~ O

play note G for beats " play note

play note A for beats

1 te B for g§ beat "l
fiped A e Ehbe play note G for beats i

| when I receive s

. when I I‘-_E._Cgi:'HEE'._. |

la: te B for [E) beats i :
il e i - ik Pp— play note D for beats
1 te A for [EE) beats [0
play note or - eats ,,LT ) I play note € for beats
awn
s, AT e ::H:E" m play note B for beats I
I te € for [(EE) beat e el "
e or (D beats play note A for beats !
1 te D for B beat
i o . ke play note G for beats
end of Example 4
Scratch is developed by the Lifelong Kindergarten Group at the MIT Media Lab.
See http://scratch.mit.edu. Performamatics is an interdisciplinary project at UMass
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Progressive Music Examples

No. 5: Looping and Fading
Three Scripts
(5a) Main Script

-

note the importance of using the I
"broadest and wait" pieces here

dyviolume | to

Like the Scratch instrurment setting, the Scratch
tt to Rkl b 2
fe_ EI'I.'IPD £ - BER volurne zetting i= also local to each zprite. So
repeat B} again we set our own variable here and then use |
L 2 that variable to set the Scratch volurme in the

broadcast .F:-':L[-'E'"d wait Phrazes script,

w

“h"_ L TR wait play each phrase in turn, waiting until each is
Lo .’_[and e done before plaving the next I

cﬁi;nge Muovalurme

(5b) Initialization ("Init") Script
(same as on page 12)
continued on next page

Scratch is developed by the Lifelong Kindergarten Group at the MIT Media Lab.
See http://scratch.mit.edu. Performamatics is an interdisciplinary project at UMass 1 5
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Progressive Music Examples

No. 5: Looping and Fading (cont'd)
(5c) Phrases Script

- =

Mote that the instrumment value iz local to a sprite, I :__q.iJhél'l I receive |

so it must be set (or rezet] here. t
play note G' for beats

play note G' for beats I

| when I receive Initialize Phrases

; play note &' for beats
set instrument to MyInsbument
¥ play note for beats

play note for beats I

play note for beats

| when I receive
o . play note for beats

set volume to MyVolume %0 Bl
play note G for beats mealy sdded I play note faik beats Jag I
play note G for beats .k play nots ko st

"Row," play note G for beats
play note G for beats "o, : - =

Mo II play note G for -0.33 eats I
play note A for beats "o ur” :

"boat" play note for beats

play note B for beats

| when I receive Lite

play note D for beats E

:._l."J]'Il'E"_I'I I receive

play note B for beats B

"Life"
" : play note € for beats [
fay note (@) F beats [y "hut" I
st MG or e ::L‘;‘“ : I play note B for beats T
play note B for beat= ..thnel"':.n "dream.”

play note A for beats
play note € for beats sHeAm

play note G for beats

play note D for beats

end of Example 5

See http://scratch.mit.edu. Performamatics is an interdisciplinary project at UMass
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Progressive Music Examples
No. 6: Playing a Round with
One Instrument

Three Scripts
(6a) Main Script

when . clicked -

.hrnadcagt Initialize Hote Values | and wait

note the importance of using the I
"broadest and wait" pieces here

hr_u.adcast Initialize Phrazez | and wait
set Mylnstrurment | to  Clarinet

urme | to :

e Tob L E Like the Scratch instrurnent setting, the Scratch

: volurne zetting iz also local to each sprite. So
again we set our own variable here and then use ||
that variable to set the Scratch volurme in the
Phrases script,

when I receive F

-unh—-r tu B e —
H_‘_ repeat NoOfTimesToPlay

___hl:aadcast Ro

repeat until Counter > HNoOfTimesToPlay

i hmadcaEt P 1--rr||" | and wait

_bruadcaEf: Llf-' |.E|m:| wait

Counter =

See http://scratch.mit.edu. Performamatics is an interdisciplinary project at UMass
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Progressive Music Examples
No. 6: Playing a Round with
One Instrument (cont'd)

(6b) Initialization ("Init") Script

-

T Ay Bt i B R T

Initialize Mote Valuesz Click the zet of pieces below to test the I
: variable values by hearing a G major scale

set i_. to |l

set A |to

ay 5 f'.'

et

STE © play note G for beats

s play note A for beats

set play note B for beats

set play note © for beats

sat G play note D for beats

set

play note E for beats

newly added I

play note F# for beats

play note &' for beats

(6¢c) Phrases Script

(same as on page 16)
end of Example 6

See http://scratch.mit.edu. Performamatics is an interdisciplinary project at UMass
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Progressive Music Examples
No. 7: Playing a Round with
Two Instruments

Five Scripts
(7a) Main Script

when ; clicke:i -

note the impartance of using the I
"broadecst and wait" pieces here

MylInztrurmment | to Clarinet

Mylnstrurnent?  |[to Trumpet

set I =] -

Like the Scratch instrurment setting, the Scratch
volume setting iz also local to each sprite. So
again we set our own variable here and then use ||
that variable to set the Scratch volume in the
Phrazses scriph,

set

set tempo to bpm

i:l-_dcj_;dcasi; Parti

-

Part 2 had to be rmoved
to another sprite zo that I

= 5 it could be played with
repeat until . Counter > NoOfTimesToPlay another instrurent.

:hl::radcast Row .and vrait

if Counter = -

::..i;lalzr_dcast_- Pa

| broadcast Gently [and wait
broadcast Marrily | | and wait
| broadcast Life |[and wait

change Counter

See http://scratch.mit.edu. Performamatics is an interdisciplinary project at UMass
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Progressive Music Examples
No. 7: Playing a Round with
Two Instruments (cont'd)

(7b) Initialization ("Init") Script

ATiCS

when I receive Initialize MNote Values

Clarinet | +g

Trurnpet | to b

newly added

Click the zet of pieces belaw to test the
variable walues by hearing a G major zcale

_E.;;;_ad{:agt Init'i.al.iz-': Mote Values and wait
plla;_.r note G for m beats
play note A for beats
play note B for beats
play note [ for beats
play note D for beats
play note for beats

play note F# for beats

play note G' for beats

(7c) Phrases Script

(same as on page 16)

(7d) Part2 Script =

continued on next page

See http://scratch.mit.edu. Performamatics is an interdisciplinary project at UMass
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Progressive Music Examples
No. 7: Playing a Round with
Two Instruments (cont'd)

(7e) Instrument2 ("Instru2”) Script

- L _—
Mote that the instrurnent value iz local to a sprite, I :__'I-"J']'iél'l I receive |
zo it must be set [or reszet] here, L

G for beats Bk

play note
"MEr-"
¢ 2 : _I — play note for beats IR I
. when I peceive Initialize Phrases 2 "
T . : play note for beats d
set instrument to  MyInsbument2
i play note for beats Hid
"Map-"
play note for beats BN I
|||
- T play note for beats 2
1 w_hen I receive
: play note for -III.SS beats M
set volume to MyWolume 90 S "ap-"
i " G f b : nElﬂlll’l added ” pla? note for -|:|.33 beats uin "
play note or eats "
| = . s e play note for -0.34 beats 2
play note G for gEN beats
: "Raw," play note G for beats Bl
play note G for beats NI I % T Y beat "Mer-"
: . ¥ = . Teay" " play note Lo g - 2ats nin "
play note or [if eats [N | : "y
"boat" play note for beats

play note B for beats

when I receive

when I receive ¢ S
P : play note D for beats Bk

lay note B for -D.Eu? beats Mk "Life"
et s play note € for beats SR

lay note A for -0.33 beats EIRD gt
i "L'|?' o I play note B for beats ..a:TI I

awn

lay note B for -III.EJ beats JE " i "

e "t:e . play note A for beats gie
stream

play note C for beats

play note

G for beats

D for beats

play note

end of Example 7

Scratch is developed by the Lifelong Kindergarten Group at the MIT Media Lab.
See http://scratch.mit.edu. Performamatics is an interdisciplinary project at UMass
Lowell funded by the National Science Foundation. See http://performamatics.org.
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Progressive Music Examples

No. 8: Storing Notes and Rhythms
in Lists

Output Window

= =i = =itk

= =itk

=
B

= =itk

= =i

continued on next page

See http://scratch.mit.edu. Performamatics is an interdisciplinary project at UMass

Scratch is developed by the Lifelong Kindergarten Group at the MIT Media Lab. 2 3
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Progressive Music Examples

No. 8: Storing Notes and Rhythms
in Lists (cont'd)

Single Script

-

- when  clicked we must uze a "repeat until" loop with our cwn

e - loop indax (as opposzed to a "repeat n" loop) =0 I
broadcast .Irntl.allze and wait that we have access to the loop index to uze to
E Lot Fin access individual itermns in the list

repeat until = ListIndex > length of Mote:z

play note item ' ListIndex of HMotes for item | ListIndex of Rhythris beats

change ListIn | by

when I receive Initialize |
set Clarinet [to

set instrument to Clarinet

set tempo to bpm

end of Example 8

See http://scratch.mit.edu. Performamatics is an interdisciplinary project at UMass

2 4 Scratch is developed by the Lifelong Kindergarten Group at the MIT Media Lab.
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Progressive Music Examples

No. 9: Playing a Round Using Lists

Three Scripts
(9a) Main Script

we must use "repeat until" loops with our own loop
indexez (as opposed to "repeat n" loops) so that I
i —— we have access to the loop indexes to use in the if
i e piece and to access individual list iterns
when clicked

broadcast Initialize |and wait

set instrument to  Clarinet B

L O — zetting the instrurmnent here affecks only this sprite ||

repeat until ' PlayCounter > HNoOfTimesToPlay

set LiztIndex | to

Irepeat until  ListIndex > length of Motes

P = = -
Lif “ 7 PlayCounter = and © ListIndex = B

o trigger part 2 when thesze I
;_I:"-'B.adca-gt Play Part 2 I conditions become true

play note item | ListIndex of MNotes for item | ListIndex of Rhythmis beats

change LiztIndex |by

. change PlayCounter | by

continued on next page

See http://scratch.mit.edu. Performamatics is an interdisciplinary project at UMass

Scratch is developed by the Lifelong Kindergarten Group at the MIT Media Lab. 2 5
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Progressive Music Examples

No. 9: Playing a Round Using Lists (cont'd)
(9b) Initialization (“Init") Script

when I receive Initialize _'

Zlarinet | to e

Trurmpet . | o
TirnesToPlay (to

tempo to bpm

(9¢) Part2 Script

when I receive FPlay Part 2

et instrument to Trumpet
.r';g_at' HoOfTimesToPlay

| set ListIndexZ |to Bt

_— note the uze of ListIndexZ for this I
i loop instead of ListIndex az before

J‘I'Eﬁl!_alt until = ListIndex2 = length of Mote:

play note item ' ListIndexZ of Motes for item | LlistIndex? of Rhythms beats

change ListIndex= h'h"

end of Example 9

See http://scratch.mit.edu. Performamatics is an interdisciplinary project at UMass

2 s Scratch is developed by the Lifelong Kindergarten Group at the MIT Media Lab.
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Progressive Music Examples

No. 10: Synchronizing Play from Lists

Four Scripts
(10a) Main Script

il;r.‘_'l:l_;élldfa'ﬁt_ Initialize Synched Round .-'-an_d wait
reset timmer -
.I:lm:radc.a5t S = | built-in tirmer used for synchronization ||
fhmadcast Proceszz Part 2 | Iy

note that these are simple broadcasts, I
not broadcast and waits

(10b) Initialization ("Init”) Script

-|.-.rhan I receive Irnh:-l ze E--rul-.--d F--ur.-:l

set tempo to bpn'l

sat RhythmDelta | to m tempu'.' &4
newly added for I
use with tirmer

w

RhythrnDelta is the actual number I C0l77"//7U60’ on
of real seconds per beat
next page
Scratch is developed by the Lifelong Kindergarten Group at the MIT Media Lab.
See http://scratch.mit.edu. Performamatics is an interdisciplinary project at UMass z 7

Lowell funded by the National Science Foundation. See http://performamatics.org.
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Progressive Music Examples
No. 10: Synchronizing Play from Lists
(cont'd)

(10c) Part 1 Script

when I receive FProcess Part 1

set instrument to  Clavinet

set TriggerfextMlote | to m G
s no delay -- begin immediately ||

repeat until . RepeatCounter = i

i set ListIndex |to

repeat until | ListIndex > length of Rhythrz

change TriggerMextiote |by RhythmDelta * item  ListIndex of Rhythrs
lay Single Mote Part 1 .

wait until timer = TriggerMextMote or timer > THggerNextNote

change Listind=x |by

—& order iz critical here!
The wait until piece must |

imrmediately follow the
broadcaszt piece.

- when I receive F'I...a-,- Ei.iru;lie H-éd.:e F'ar+1

play note item ' ListIndex of Motes for item ' ListIndex of Rhythms beats

continued on next page

See http://scratch.mit.edu. Performamatics is an interdisciplinary project at UMass
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Lowell funded by the National Science Foundation. See http://performamatics.org.



Progressive Music Examples
No. 10: Synchronizing Play from Lists
(cont'd)

(10d) Part 2 Script

—

vthen I receive Procesz Part 2

hide

set instrument to Trumpet -
set Triggeriextiote? |to 3 * RhythmDelta delay 4 beats II

wait until timer = TrHggerMextMote?z or  timer = TAggerNextNote2
set RepestCounter? | to E

repeat until . RepeatCounterz > H

| set Listindex2 |to

repeat until . ListIndex2 > length of Rhythrs

change TriggeriextNoteZ |[by RhythmbDelta * item ' LlistIndex? of Rhythms

'.._Er_qadci_l_st Pla

)

wait until ® ° timer = TrggerNextbote? or " timer > TrggerHMextMobe 2

change LiztIn dex2 by P

5 order is critical here!
| change FepeatCounterz h'!l"
S ———— The wait until piece must ||
imrnediately follow the

broadcast piece,

play note item ListIndexZ of Motes for item ' ListIndex? of Rhythmz beats

end of Example 10

See http://scratch.mit.edu. Performamatics is an interdisciplinary project at UMass

Scratch is developed by the Lifelong Kindergarten Group at the MIT Media Lab. 2 9
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Progressive Music Examples

Ideas for Extending the Examples

1. Use a variable to set the tempo.

e Add a slider to the variable so that
you can change the tempo in real time.

e Find all the places you need to use the
variable to reset the tempo when you
change it in real time.

e Which version of playing the round
best stays synchronized when you
change the tempo?

2. Transpose the melody to another key.
e Create a variable to hold a pitch
offset.
e Find all the places you need to use
that variable to play the melody in the
new key.

Scratch is developed by the Lifelong Kindergarten Group at the MIT Media Lab.
See http://scratch.mit.edu. Performamatics is an interdisciplinary project at UMass 3 1
Lowell funded by the National Science Foundation. See http://performamatics.org.



Progressive Music Examples

Ideas for Extending the Examples (cont'd)

3. Increase the number of times that the
round repeats.
e Do the parts stay in synch?

4. Increase the number of parts that play
simultaneously. (Be sure to set Turbo
Speed before you try thisl)

e When should each part "come in"?
e How much should the first beat of
each part be offset?

5. Play the melody backwards.
e Can you play multiple parts backwards,
too?

Scratch is developed by the Lifelong Kindergarten Group at the MIT Media Lab.
3 2 See http://scratch.mit.edu. Performamatics is an interdisciplinary project at UMass
Lowell funded by the National Science Foundation. See http://performamatics.org.



Progressive Music Examples

Ideas for Extending the Examples (cont'd)

6. Make a round using the G-major scale.

e Put the note values for a G-major
scale into a list. See page 10 for code
that initializes and plays a G-major
scale, but remember that you must use
the integer values, not the variable
names, to play notes from a list.

e Start Part 2 when Part 1 plays its
third note (B, MIDI note #59).

e Add Part 3, starting when Part 1 plays
its fifth not (D, #62).

Scratch is developed by the Lifelong Kindergarten Group at the MIT Media Lab.
See http://scratch.mit.edu. Performamatics is an interdisciplinary project at UMass 3 3
Lowell funded by the National Science Foundation. See http://performamatics.org.



Progressive Music Examples

Ideas for Extending the Examples (cont'd)

7. Play random notes in the G-major
scale.

e Start with the list created for the
previous exercise.

e Use the "pick random” piece in the
Operators group to pick a random note
from the list.

e Play each note for 0.25, 0.50, 0.75, or
1.00 beats, also selected randomly.

e Does the result sound musical?

Scratch is developed by the Lifelong Kindergarten Group at the MIT Media Lab.
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Progressive Music Examples

Ideas for Extending the Examples (cont'd)

8. Create a program that can play any
major scale given any starting note.
e Store the starting note in a variable.
e For amajor scale, the number of half-
tones between each note is:
2,2,1,2,2,2,1
e Another way to think about this is:
Do+2>Re+2dMi+1d>Fa+2>
Sol+2° La+2Ti+13 Do
e Create alist containing the changes
between the notes, and then use a loop
to process the list and play the scale.

Scratch is developed by the Lifelong Kindergarten Group at the MIT Media Lab.
See http://scratch.mit.edu. Performamatics is an interdisciplinary project at UMass 3 5
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Progressive Music Examples

Ideas for Extending the Examples (cont'd)

9. Create a program that can play any
harmonic_minor scale given any starting
note.

e For a harmonic minor scale, the
number of half-tones between each
hote is:

2,1,2,2,1,3,1

e Create a new list containing these
changes, but use the same loop that
you created for the previous exercise
to play this scale.

Scratch is developed by the Lifelong Kindergarten Group at the MIT Media Lab.
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Progressive Music Examples

Ideas for Extending the Examples (cont'd)

10. Create a program to play a major
chord.

e A major chord is the 1st, 3rd, and 5th
notes of the scale, usually
complemented by the octave above the
1st note. Thus, a 6-major scale has
notes G (#55), B (#59), D (#62), and
G (#67).

e Another way to think about this is to
compute the half-tone difference
from the starting note: 0, 4, 7, 12.

e Set astarting note and then use a
"broadcast” to play the four notes
simultaneously.
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