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ns meta-ex.shader
iuse [overtome. Live)
irequire [shadertone.tone :as t)

t/start-fullscreen “resources/shaders/fireball.glsl"

t/start-fullscreen “resources/shaders/sine_danceigls\™
t/start-fullscreen “resources/shaders/electron.glsl”

t/start-fullscreen “resources/shaders/spectrog
33 this puts the FFT data in iChanneld

i: previous frame in iChamnell
itextures |iovertome-audio :

Qlsl"
a3 texture of the

t/start-fullscreen “resources/shaders/menge
33 this puts the FFT data in iChanneld
33 previous frame in iChamhell

t/start-fullscreen “resources/shader
itextures | jovert

glsl"

t/start-fullscreen “resou /shodersfﬁve.olsl" itextures | iovertone-a\
wdio | \
tlsurt-fullscmo..!r&oumlshm"/sth“.glsl'

itextures :overtone-sudio "resources/textures/granite.png" “reso\
urces/textures/towel.png" |

J

t/stop
demo 5 # (sin-osc:kr 0.3) (saw (200 101))

t/start-fullscreen 'mmlshﬁaulswlm.glsl'/i textures [“resour\
ces/textures/buddha_». jpg" | ™\

defsynth vwv

let [a (+ 300 (+ SO (sin-osc:kr (/13)))) - | &
b (+ 300 (* 100 (sin-osc:kr (/ 15)))) - -
- (tap “a" 60 (a2k a))
_ (tap "b" 60 (a2k b)))
(out @ (pan2 (+ (Sin-0sc a)
(sin-osc b))))
def v wwv

t/start-fullscreen "resources/shaders/vwv.glsl® ——
:user-data { “iA" (atom {:synth v :tap “a"})
"i8" (atom {:synth v :tap "b"}) )\

o

kill v
stop

-1 @ee—F2 shader.clj- -~ ALl (8,54) "(Clojure cider [meta-ex
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" ns meta-ex.grusb
o Liuse lovertone Al
. Imet 3 t.mixer| ‘ \
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‘; :) Inspired by an ex e in eoriy .chipter'.. of the :

defsynth grumble speed 6 1 1 out-bus 1
let [snd (mix (map fle ( (o % f k
(+ (1f-noiselikr lag speed 60 ) 3y
(line:kr 1 =1 30 :action FREE)))) /
} 2) 2]1)))
psczkr 50))) 1

/2

(out out-bus (» amp (’f-g°
] !
defsynth grusble speed 6 freg-mul 1 ¢ amp 1 v |
m{w@x(-of('(m(-tf L 100)) .
& (max @ (+ (1f-nois ! speed 60 )
~n * \2 ~ (line: ~1 30 :action PREE))))
\ N3 ;
(out out-bus (» (g

U ;'znm (sin-osc:
\
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Defining Pi Jislg
workshop |
proves big i -
success e’

THE Raspberry Pi and a
group of lucky artists were
the stars of the show at
Cambridge Junction on
Saturday.

A quirky programme
calle?i Dr:zini:gg:’i saw five
chosen artists getting to
unleash their creative sides
by making music with the
device

The workshop, entitled
How To Make Music On
Raspberry Pi, was held as
part of the programme,
which is a collaboration
between Wysing Arts Centre
and the Crucible Network at
Cambridge University.

Cambridge Junction
hosted the event as
of the Festival of Ideas
and Junction University
- an initiative offering

»
.
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Did firework
cause blaze
In copse?

A STRAY firework could have
caused an area of trees to go
up in flames,

One fire crew from Sutton
was called to the blaze in
Nelsons Lane, Haddenham,
at around 7.05pm on Satur-
day.

They arrived to find an
area of trees approximately
20 square metres well alight
and a second crew from
Cottenham was called for
back-up.

Hose reels were used to
extinguish the flames and
the fire was finally brought
under control at 8.15pm,

Crews were due to re.
inspect the site yesterday
morning to determine the
cause of the blaze,

Trailer on A10

short artist-led courses, ove l’t urns
workshops and experiences :
for the public exploring the : A TRACTOR driver had a
intersection of art and life. : lucky escape after the trailer
Sam Aaron, the he was towing overturned on
technical developer of sonic the A10.
pi, led‘tbe workshop and The incident happened at
. the artists who participated the Grange Lane roundabout
© were Richard Healy, Kate in Littleport at around
‘ lf)u:m, R:I;):m:h, (zs\ooc : 9.30am on Saturday,
- Ly 1an and Dan Tombs, :  Emergency services
| Allﬁveartistsm. : attendedbulnobodywas
embarking on learning \ : injured. The road was not
new skills in computer —— [ : as a result of the
, ming in order to incident, although motorists
WMMWM LET'S HEAR IT: The workshop on he to make music us aRnpbenyPi.Top,DvS.mA.mm,wsm did face minor ;
the Raspberry pi, addresses the audience: above right, Sonny Osman, 13, and his mum Janine Woods
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Statement
Duration

play :C
play :E
play :G

Real
Time

Aa+Ab

Aa+Ab+AC




Statement Real Virtual

Duration Time Time
A, play :C  p--=2=--------------—1 Foo=osc b
.................................... O"'Aa 0
A, play :E fe-s==------------ - - - S
.................................... O+Aa+Ab 0
A, play :G | ___ ___J_IZ==¢
e T T T O"'Aa"'Ab"'Ac 0




A formal semantics for sleep

- Abstract interpretation “time system”
* Denotational semantics (via monads)

* Prove “time safety” = prove semantics
sound wrt. time system

Paper has the full details



Simplified Sonic Pi v2.0 syntax




lime system

|—|v : virtual time |—]|t : actual time
P;v=E] =[P+ [E] P;sleept]y =~ (|[P]v+t) max [Pl
[Sleep t]v =1 [P; V = Azt ~ [P]t + [Az]t

AT, =0

e.g. P; sleep 2 where |Pli=1, |P|lv=0

5. |P;sleep 2i= (0 + 2) max 1 = 2
|P; sleep 2|y = 2



lime system

|—|v : virtual time |—]|t : actual time
P;v=E] =[P+ |E P;sleept]y =~ (|[P]v+t) max [Pl
[Sleep t]v =1 [P,U _ Azt ~ [P]t 4 [Az]t
AT, = 0
eg. P;sleepl where |P|i= 2, [P]\=0

. |P; sleep 1lt= (0 + 1) maz 2 = 2
P; sleep 1|, =1




lime system

|—|v : virtual time |—]|t : actual time
P;v=E] =[P+ |E P;sleept]y =~ (|[P]v+t) max [Pl
[Sleep t]v =1 [P; V = Azt ~ [P]t + [Az]t

AT, =0

Lemma 1. For any program P then |Pl; > |P|..



Denotational semantics

4
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Denotational semantics

 State for virtual time

* Read only actual time (updated from OS)

Temporal a = (start time, current time) —
(old vtime — (a, new vtime))

|P|top : Temporal ()

* Paper describes core semantics with Haskell

Temporal a = (Time, Time) —
(VTime — IO (4, VTime))



Time safety

soundness of the denotational semantics

« wrt. virtual time

Lemma 2. |[runTime |P||l, = |P|v

» wrt. actual time (modulo constant sequential overhead)

Lemma 3. [runTime |P||t ~ |Pl:



Temporal monad for you!?

* Reusable for other purposes

+ Code online (http://github.com/dorchard/temporal-monad)

» Generalisations to applicative functor & monoid

* Over-run warnings (hard & soft)


http://github.com/dorchard/temporal-monad

