
For instance transpose 2 is a transposition of 2 scale1

degrees and delay 4 is a delay of 4 beats.2

4.2 Tiling3

We are now ready to use relative positioning. To do so, we4

will use instructions of the form change c, where c is a5

coordinate change. Such instructions are evaluated by ap-6

plying the transformation associated to c to all the postions7

of the atoms that come after it.8

In this article, programs that contain at least one coordi-9

nate change are called tiles. As we will see, tiles allow10

to specify how the object that come after them should be11

positioned.12

The following code defines two basic tiles eighth and13

quarter, which allow to draw a note at the origin of the14

current coordinate system, and then move the origin of the15

coordinate system by the length of the note. These two tiles16

can be visually represented as a combination of a pattern17

and a coordinate change as in the figure 5.18

eighth = do19
atom (0,0) (1/2);20
change (delay (1/2))21

22
quarter = do23

atom (0,0) 1;24
change (delay 1)25

26
tileA1 = do27

eighth ; --do28
change (transpose 1) ;29
eighth ; -- re30
change (transpose 1) ;31
quarter -- mi32

33
tileA = do34

idle |-> tileA135
proj |-> tileA136

Let us emphasize that we provided the type37

CoordChanges to the polymorphic type Media38

x c d v. This will allow us to use transpose and39

delay within the change instruction.40

0 1

0 eighth

0 1

0 quarter

Figure 5. The tiles eighth and quarter

To combine tiles together, we need to apply the coordi-41

nate change of the first tile to the atoms of the second tile,42

and pass this coordinate change along so that, if we add43

more atoms, they get transformed too. For instance, the44

pattern A1 can be encoded using a combination of eighth45

and quarter tiles. The evaluation of the tile tileA1 is il-46

lustrated at figure 647

tileA1 :: Media Space CoordChanges d Duration48
tileA1 = do49

eighth ; --do50
change (transpose 1) ;51
eighth ; -- re52
change (transpose 1) ;53
quarter -- mi54

By combining tileAl with a tile representing the sec-55

ond bar A2, we can build the pattern A:56

eighth + + eighth + + quarter =

0 1 2

0

1

2

Do

Ré

Mi

Figure 6. Construction of the tile A1 as a combinations of
tiles

tileA2 :: Media Space CoordChanges d Duration57
tileA2 = do58

eighth ; --la59
eighth ; -- per-60
quarter -- drix61

62
63

tileA :: Media Space CoordChanges d Duration64
tileA = do65

tileA1 ; tileA266

We now use the fact that the pattern B is very similar to67

the pattern A: they are exactly the same up to a delay of68

4 beats and a transposition of 2 scale degrees. Since this69

delay and this transposition have been accumulated when70

we built tileA, we only need to combine tileA with71

itself, as shown on figure 7.72

tileAB :: Media Space CoordChanges d Duration73
tileAB = do74

tileA ;75
tileA76
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Figure 7. Construction of tileAB with relative position-
ing

5. HIERARCHY77

As we saw in the previous section, using relative position-78

ing already emphasizes structure. Indeed, we were able to79
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