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1 Introduction

This project started as a desire to create a customizable MIDI step-sequencer that could be used
with the LIVID Block MIDI controller in both a studio and live environment. Due to the power and
flexibility of MAX/MSP, the program was chosen as the platform to build the sequencer.

The result was a monophonic 32-step MIDI sequencer that had all functionality accessed from
the LIVID Block as well as a GUI built into the MAX patch itself. The sequencer can control
external MIDI instruments as well as receive a master MIDI clock that allows it to be synchronized
to external devices.

The sequencer is a fantastic live tool as it can store multiple sequences that can be recalled at
any point in time with the push of a button — essentially allowing the user to combine multiple
32-step sequences to create larger chains of patterns in real time.

The sequencer can also serve as a compositional tool in the studio as it can create a variety of
sequences that can be stored in external MIDI files that can be processed and altered for a variety
of compositional needs.

The above descriptions of the device are just highlighted features. The pages that follow serve as
a way to explain the build philosophy, document the sequencer’s schematics and build, and explain
its uses in full detail while suggesting further improvements that can be made in the next iteration.



2

Features

The following features are integrated into the sequencer:

MASTER ON/OFF

MIDI TO

MIDI IN (external clock)

15 storable presets

Clear presets button

Number of active sequences (up to 16 sequences per preset)
Active sequence editing selection
Pitch/velocity /duration editing

Active sequence ON/OFF

Sequence playback (forward/backward/rotate)
START/STOP step selection

Timing division

LIVID Block integration (faders/knobs/buttons/lights)



3 Overview

3.1 GUI

The Graphical User Interface (shown in Figure 1) allows the user to access all of the features of the
device.

To begin, the user first turns on the device with the 'MASTER ON/OFF’ button. The user
then selects which device to send MIDI information to by selecting the appropriate device from the
"MIDI TO’ dropdown menu. Next, the user selects which parameter will be edited by selecting the
"EDIT’ dropdown menu. The user can choose from the following options:

e Pitch

e Velocity

e Duration

e Extral (Assignable)
e Extra2 (Assignable)

It is possible to alter the chosen sequence using a mouse and the graphical keyboard sequencer as
shown. To do so, simply click the selected step (red / blue boxes) and drag them to the desired value
shown. The red squares represent the ”downbeat” of each sequence (1, 5, 9, etc). When changing a
step’s pitch, the note value is given on the far left of the sequencer’s window (shown with a virtual
piano keyboard). When changing a step’s duration or velocity, the value is shown with a series of
vertical lines (each corresponding to an individual step). After programming a series of notes and
velocities, the user can select the sequence playback direction using the 'DIRECTION’ dropdown
menu.
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Figure 1: GUI (Shown editing note values)
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Figure 2: GUI (Shown editing velocity values)

It is also possible to start and stop the sequences from any step. The ’active’ region of the sequence
is shown in the graphical keyboard sequencer as the WHITE REGION. The GRAY REGION of the
graphical keyboard sequencer is the 'inactive’ region of the sequence. Therefore, Figure 1 shows the
sequence starting on step 1 and ending on step 7. Figure 2 shows the sequence starting on step 3
and ending on step 9. Where the sequence starts and stops is chosen by the user.

For example, if the user wants the sequence to start on the third step and stop on the ninth step
(shown in Figure 2 and Figure 3), the user would:

e PRESS GREEN 0 BUTTON (START)
e PRESS 3 ON NUMBER PAD

e PRESS RED 1 BUTTON (STOP)

e PRESS 9 ON NUMBER PAD

Each preset and its corresponding sequences can be stored using the 4X4 grid (16 presets total).
To save a preset hold down the SHIFT button while clicking the desired preset square (SHIFT +
CLICK).

NOTE: Only 15 presets are available when using the sequencer with the LIVID
Block controller!
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Figure 3: GUI (Starting sequence on step 3 and ending on step 9)

If it is desired to have more than one sequence playing at any given time, the 'NUMBER OF
SEQUENCES’ dropdown menu should be changed from 1 to the desired number of sequences (up
to 16). The 'EDIT’ dropdown menu is then used to select which of the sequences are to be edited.
The graphical keyboard sequencer will only show the values of the current selected sequence. If the
user wishes to deactivate any of the programmed sequences, the 'SEQ ON/OFF’ button is used.

Note: When using the LIVID Block MIDI controller, only one active sequence is
available for any preset at a given time!



3.2 LIVID Block MIDI Controller

Nearly all features but the ability to select and program multiple sequences per preset are accessible
from the LIVID Block MIDI controller. The functionality of the different components are as follows:

e Knobs K1 - K8: Step Parameter Selection (Pitch/Velocity/Duration...)
e Button F1: Knob edit (STEPS 1 - 8)

e Button F2: Sequence START POINT

e Button F3: Knob edit (STEPS 9 - 16)

e Button F4: Sequence END POINT

e Button F5: Knob edit (STEPS 17 - 24)

e Button F6: Knob edit (STEPS 25 - 32)

e BPM Button: Knob edit (note / velocity)

e Slider S1: Tempo

e Slider S2: Sequence playback (forward/backward/rotate)

e Grid G1 - G32: Step selection (backlit buttons to show active step)
o Grid G33 - G60: RECALL (Presets 1-15)

e G37 - G63: SAVE (Presets 1-15)

e G60: MASTER CLOCK START/STOP

e G64: CLEAR ALL PRESETS

STEP EDIT
3
K1 K2 K3 K4 K5 K6 K7 K8
vy FI F2 Gl G2 G3 G4 G5 G6 G7 G8
=z 4
< Fa
m G9 G0 GI1 GI12 GI13 G4 GIS GI6
& F5 5 STEP SELECTION
- GI7 GI8 GI19 G20 G21 G2 G23 G24
[/ B BPM
TEMPO G2s G26 G27 628 1629 G30 G31 G32
G33 G34 G35 G36 | G37 G38 G39 G40
2 G4l G42 G43 G444 | G45 Ga6 G47 G48
PRESET RECALL| PRESET STORE
G49 G50 G51 G52 | G53 G54 G55 GS6
S] S2 G657 Gs8 Gs9 Geo | Ger Ge2  Ge3 G4
DIRECTION START CLEAR

Figure 4: LIVID Block layout



4 Design

Figure 5 shows the completed ’sky-view’ design broken into separate main modules. Each main
module has seperate sub-modules that will be explored in more detail. However, the main modules
shown in Figure 5 are as follows:

e Internal clocking module

e Step START/STOP module

e Timing selection module

e Keyboard Module

e Livid Block controller module

e Step sequencer / external clock module

e GUI module

rternel Clreding Mocell.

Forward

Livid Bl Cotrol

NOTE: FOR THIS PATCH TO WORK THE FOLLOWING MIDI SETTINGS MUST BE SET:
OPTIONS > MIDI SETUP >

INPUT BLOCK CONTROLS: (A)
INPUTTO MAX 1: (D)

INPUT FROM MIDI EXTERNAL KEYBOARD: (2)
QUTPUT BLOCK CONTROLS: (C)

OUTRUT FROM MAX 1: (8)

Figure 5: Design overview



4.1 Internal Clocking Module

The internal clocking module provides the necessary timing circuit to advance the sequencer by a
specified time interval. A closer look of the module is given in Figure 6. The main components of
this module are the following objects:

e metro

e transport
e pack

e prepend

The module uses the 'metro’ object to act as a metronome which outputs 'bangs’ at a regular,
specified interval. This object interfaces with MAX/MSPs 'Global Transport’ master clock via the
‘transport’ object. The ’transport’ object converts the bangs coming from the 'metro’ object into
musical BARS, BEATS, RESOLUTION (ticks per beat), and TEMPO values to be used by the
"live.step’ object. These values are then packaged via the 'pack’ object and attached via 'prepend’
object to a message delivered to the ’live.step’ object (the main graphical step sequencer of the
GUI). This information serves to advance the sequencer step-by-step according to the selected timing
interval.

( [ open GlobalTransport ]

FROM EXTERNAL CLOCK

aMDo set tempo in bpm —\ = oD
timesig 4 4 § timesig 34 N timesig 68 set time signature

r timing_selection
= l T

efro erva active guantize 120

O

raw ticks

state

List Contents

456004 480. 4 4 prepend

Figure 6: Internal Clocking Module



4.2 Step START/STOP Module

This module allows the sequencer to begin and end at any point within a sequence (such as in Figure
3). A closer look at the module is given below in Figure 7. The main components of this module
are the following objects:

e gswitch
e messages
e return objects (r)

e send objects (s)

0 1

lcadmees 1 || loadmaes 32

start_stop_point

Icadmess 1 loadmess 32
1 v ]

pak116

é.atarl_s-mpjaint loop $1 82

Figure 7: Step START/STOP Module

Each individual message number (1 - 32) is connected to its own 'r’ object (r sl - r s32). Each
r’ object receives a message from the LIVID Block Controller module (MIDI data from the con-
troller) and activates the corresponding step number message if that button is pressed on the LIVID
Block. Therefore, LIVID Block buttons B1-B32 correspond with the number messages 1-32 of
this sub-module. This allows the LIVID Block to choose which step is selected for the individual
START/STOP points of the sequence being edited.

NOTE: THE ’s’ OBJECT IS ONLY USED TO REMOTELY SEND’ THE STEP
NUMBER VALUES TO THE ’gswitch’ OBJECT TO HELP ELIMINATE PATCH
CABLE CLUTTER!)

If the green 0’ button (START) is pushed on the GUI (or button F2 of the LIVID Block), the
live.step’ object will START on the following number selected. If the red '1’ button (STOP) is
pushed on the GUI (or button F4 of the LIVID Block), the ’live.step’ object will STOP on the
following number selected.



For example, if the user wants the sequence to start on the third step and stop on the ninth step
(shown in Figure 3), the user would:

¢ PRESS GREEN 0 BUTTON (F2 on LIVID Block)
¢ PRESS 3 ON NUMBER PAD (G3 on LIVID Block)
e PRESS RED 1 BUTTON (F4 on LIVID Block)

e PRESS 9 ON NUMBER PAD (G9 on LIVID Block)

4.3 Timing Selection Module

The Timing Selection Module allows the user to subdivide the clock by a predetermined set of
values. This module is used for more artistic and creative approaches rather than a purely scientific
approach as behavior can be hard to detect. A closer look at the module is given below in Figure 8.
The main components of this module are the following objects:

e button
e message

e send object (s)

5 timing_salection

ol

quantize 1820 N puaniize 960 N.guantize 480-8 quaplize 220 N guantize 120

280 &40 320

quantize 1280~ guantize 640 || guantize 320 || guantize 160 | guastize A0

Figure 8: Timing Selection Module

When the user clicks on any of the buttons of this module, the various 'quantize’ messages are
activated. The messages are then sent to the 'metro’ object of the Internal Clocking Module (as
shown in Figure 9) via the ’s’ (send) object. Each ’quantize’ message contains a different argument
number that is used to determine 'metro’ behavior. The following list loosely explains the behavior
of each button value (for creative efforts):

e 1920: Plays only the 1st and 5th step at half-speed
e 1280: Plays 1st and 9th step at half-speed

e 960: Plays 1st and 9th step

e (640: Plays 1st and 5th step at half-speed

10



e 480: Plays 1st and 5th step
e 320: Plays 1st and 9th step
e 240: Skips every other step
e 160: Plays 1st and 5th step
e 120: Plays every step

o 80: Plays every other step

NOTE: There are four buttons that have redundant functionality (160/480 and
320/960). For this reason, only eight buttons appear on the GUI rather than ten.

NOTE: The timing selection module is currently not supported by the LIVID Block
MIDI Controller!

| rtiming_saebecton

matro @ineraEi icks @actve 1 @quantize 120

Figure 9: Sending timing division internal clock ('metro’)
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4.4 Keyboard Module

The keyboard module allows the user to click on any key of the 'kslider’ object to hear a desired
tone for easier programming of the step sequencer. The output of the ’kslider’ object is routed to the
‘makenote’ object of the Step Sequencer / External Clock module. The 'notein’ object also allows
for the use of an external MIDI controller to trigger the ’kslider’ object.

- bendin z
nul":.'l n 1 I o
0 0

bendout b

ALY AL

Figure 10: Keyboard Module

12



4.5 LIVID Block Controller Module

The LIVID Block Controller Module is used to incorporate the hardware successfully into the patch.
This module is broken down into 5 ’sub-modules’ as follows:

e BLOCK FADERS
BLOCK KNOBS

BLOCK LIGHTS
BLOCK GRID

e BLOCK SIDE BUTTONS

p BLOCK_FADERS

- - - - - - - store 1 store 2 store 3 store 4
s3] | 282 =383 ssd 535 538 s5s7  ss8 =280 2310 as1! 8812 8313 a3sld  as815 =316

store5  store§  store 7 store B
8817 || 2818 (2510 | 3820 | 2821 ||8822 | 2223 [ 5224 | 8505 | 8226 (8827 | 2228 | 5820 | 5830 | sad | 5232
store8  store 10 store 11 store 12

store 13 store 14 store 15 | clearall

= pattams

p BLOCK_SIDE_BUTTONS

= start 3 atop

Figure 11: LIVID Block Controller Module
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4.5.1 BLOCK FADERS

This sub-module is used to accept CC values from the LIVID Block’s two faders (S1 and S2). Two
CC values are used when receiving information from the controller’s faders to control the patch:

e CC value assigned to that particular fader (9 for S1 / 8 for S2)
e CC value representing range of motion within each fader (0 -127)

Slider S1 modifies the tempo (speed of the sequencer master clock). Slider S1 corresponds to CC
value 9. This value is received via the ’ctlin 9’ object, which then takes the values (0 -127) received
from the LIVID Block that represent the position of the fader and routes the signal to the MASTER
TEMPO of the Internal Clocking Module.

Slider S2 allows the user to change sequence playback. The left S2 slider of the LIVID Block
corresponds to CC value 8, received by the object ’ctlin 8. The ’select’ objects select discrete values
throughout the range of the fader (0 -127). If any of the four pre-defined values are received from
the fader (0, 45, 90, 127) the 'DIRECTION’ drop down menu object of the User Interface Module
will change from Forward/Backward/Back and Forth/Rotate.

LEFT FADER RIGHT FADER

select0  select45  select90  select 127

LEFT FADER: TEMPO

RIGHT FADER:UP/DOWN/ROTATE

Figure 12: Block Faders Submodule
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4.5.2 BLOCK KNOBS

This sub-module allows the user to change all 32 individual step parameters (pitch and velocity)
using the 8 knobs of the LIVID Block controller. This is done by dividing the 32 steps into four
banks of 8 steps per bank. Which steps are controlled with the knobs is determined by the current
bank as follows:

e Button F1 (STEPS 1 - 8)
e Button F3 (STEPS 9 -16)
e Button F5 (STEPS 17 -24)
e Button F6 (STEPS 25 - 32)

The ’midiin’ object receives MIDI data from the LIVID Block controller. That data is then
sent to the ’select’ objects by parsing and unpacking the MIDI information via the 'midiparse’ and
‘unpack’ objects. Because F1, F3, F5, and F6 are momentary switches, the ’stripnote’ object is used
to ”latch” the value of the buttons to 1 when pressed. Without the ’stripnote’ object, the button
press would always fall to 0 once it is released rather than remaining at 1 (which is needed to activate
the buttons that activate the ’radiogroup’ object at the bottom of Figure 12). This 'radiogroup’
object is then connected to the 4-channel 'gswitch’ objects of the Pitch and Velocity sections of the
sub-module that determine which step group is sent out to the Graphical Step Sequencer.

midiin a
midiparse ___

0 unpack 0 0

a_t!ipﬂmé

salect&d  select86  salect 71 salact 68

set 31, bang

Figure 13: Bank Selection Section
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The pitch and velocity of the individual steps are controlled from the 8 knobs of the LIVID Block
controller via the Pitch and Velocity sections shown in Figure 13 and Figure 14. The separate ’ctlin’
objects of each of the section receive data from the 8 knobs of the controller (CC3 corresponds to
K1 and CC2 corresponds to K2, etc)

The ’scale’ objects of the Pitch Submodule scale the input from the knobs (0 -127) to values
between 36 (MIDI value for LOW C) and 84 (MIDI value for HI C). This essentially gives the user
a total of 4 octaves that can be reached with a single control knob of the LIVID Block.

There are 32 'prepend’ objects in each of these two sections as well as a four-channel ’gswitch’
object. "Prepend’ objects 1 - 8 correspond to steps 1 - 8 and are therefore connected to the first
”channel” of the 'gswitch’ object (blue wires of figure 13).

The ’gswitch’ object is controlled by pressing either of the four buttons on the LIVID Block
(F1/F3/F5/F6). Therefore, when button F1 is pressed on the Block, only the data sent by the
'prepend’ objects 1 - 8 get routed to the output to control the ’live.step’ object (Graphical Step
Sequencer) of the GUT

scale 0 127 36 §4 scale 0 127 36 84 scale 0 127 36 84 scale 0 127 36 84 scale 0 127 3684 scale 0 127 36 84 scale 0 127 36 84 scale 0 127 36 83

57 56 :eo :‘54 55 163 '_'n 0
6’ spend pitch 6

rrepend piich 1 ;_}epend Pich-Z [_repend pitch 8

I }epend pitch 2 [:repend pitch 3 Y spend pitch 4 ﬁ'epend pitch 5

L i p epend pitch 14 F P 3 .
repend pitch 10 frepend pitch 11 i frepend siicn 13 fespsnd proh 1= B id.pitch 16

prepend nitch 17 brepend pitch 18 sperd pitch 19 = frepenﬂ piteh 27 5_:repend pitch 23

\ispend pitch 9

prepend pitch 24

prepdntpitch 25 prepend pitch-31 prepend pitch 32

Figure 14: Pitch Section

T ctiin & -
= cifin 7

prapend valocity 1 ! seity 3 prapend velocity 4 pi velocity 5 prapend vaiocity B prepend velocity 7 prapend velocity B

prapond velocity @ 5 y 10 - y prepend velocit 3 y 13 prepend velocity 14 | Prepend \ 5 prapend velocity 16

prapend velocity 23

prepend velocity 17 r ¥ ity pr y prepand v I \ hy prepand velocity 22

prapend w

prepand velocity prepand velocity 28 pr velocity 289 prepend velocity 30 prepend velocity 31 prepend veio

Figure 15: Velocity Section
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The final component of this submodule is the Pitch/Velocity Select. This section receives input
from the BPM button of the LIVID Block (large square button) and uses the button press to toggle
between having the K1-K8 knobs control either pitch or velocity.

The two inputs to the 'gswitch’ object are the two separate Velocity and Pitch sections (Figure
13 and Figure 14) explained in the previous section.

The ’'mididselect’ module accepts input from the LIVID Block BPM button (MIDI note value
64) and uses the 'unpack’ object to send either a 0 (OFF) or a 64 (ON) to the ’select’ object, which
in turn activates a button and the 2-channel ’gswitch’ object.

o BPM Button press 1: Pitch data is output to the Graphical Step Sequencer

e BPM Button press 2: Velocity data is output to the Graphical Step Sequencer

r[_lidiin a

midiselect @note 64 @ch 1

un pack

64 AL

s.__élar::t EE

Figure 16: Pitch/Velocity Select Section
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4.5.3 BLOCK LIGHTS

This module controls the grid lights of the LIVID Block controller. The system allows the user to
view which step is active while also interpreting tempo information via the 32 LEDs of the LIVID
Block. When a step is active, the light corresponding to that step value is turned ON via the brown

message corresponding to that light.

For example, the top left light (button G1) is turned ON using the following message: (144, 0,

60) and is turned OFF using the following message: (144, 0, 0).

The light is turned off using the ’delay object’ (set to an interval of 50 ms) immediately after

the light is turned on. This prevents the lights from ’sticking’.

grid buttons are:
0O, 8, 16, 24, 32, 40, 48, 56
1, 9, 17, 25, 33, 41, 49, 57
26, 34, 42, 50, 58

»

OOAQN

7,

10, 18,
11, 19,
12, 20,
13, 21,
14, 22,
15, 23,

BPM:

64

27, 35,
28, 36,
29, 37,
30, 38,
31, 39,

function 1-6:

69
66
71

&8

. 70,
1 E?l

Figure 17: Block lighting system CC values
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The Block Lights Module receives individual step value input from the output of the ’live.step’
object (the Graphical Step Sequencer). This information comes into the Block Lights Module
via the large "1’ object (a return object). This data then increments a 'counter’ object which in
turn increments the ’select’ object. When the various stages of the ’select’ object are activated,
each individual LIGHT ON message is activated (turning on the active step’s LED), followed by
activation of the LIGHT OFF message. The control structure is as follows:

e SELECT 1 ACTIVATED
e OUTPUT TURNS ON G1 LIGHT (activates message (144, 0, 60))

e SELECT 1 output also activates a ’delay 50° object
e OUTPUT of ’delay 50° TURNS OFF G1 LIGHT (activates message (144, 0, 0))

o/

munter 132

-f.-f.

ﬂE|EIE‘l1 234567 EI'EHI:IH 121314151617 18182

NISNTSIST

delay 50 | delay 30 | delay 50 | delay 50

Figure 18: Block lighting clock input / control structure
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5 row_two
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5 row_three

144, 3, B0 144, 11, 60 144, 18, 60 144, 27, 60 144, 35, 60 144, 43, 60 144, 51,60 144, 58, 60

144, 3,0 144, 11,0 144,19,0 144,270 144,35, 0 144, 43,0 144, 51,0 144,58, 0

3 row_four

Figure 19: Block light grid

The output of the 'message’ objects that control the lighting are routed to four unique ’s’ objects
(sends) that correspond to the four rows of eight LEDs of the controller. These ’s’ objects are

connected to the 'r’ objects wirelessly (shown in Figure 19) which then send the message data to
the LIVID Block controller via the 'midiout’ object.

I MO Oinee

rrow_two

rrow_threa

rrow_four

midicut ¢

Figure 20: Light ON/OFF data sent to LIVID Block
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4.5.4 BLOCK GRID

This patch receives input from each of the LIVID Block’s 64 grid buttons and sends the button push
data to multiple points of the patch for use in the START/STOP functions as well as PRESET
SAVE/RECALL functions of the sequencer. The ’'midiin’ objects receive the MIDI information
from the LIVID Block’s individual grid buttons and the data is then routed to the corresponding
‘midiselect’ objects. Each 'midiselect’ object will only pass data that corresponds to the arguments
given in the object.

For example, the left-most 'midiselect’ object has arguments @note) and @ chl. This means
that that particular object will only pass data through if the note value received from the LIVID
Block is 0 on MIDI Channel 1. A quick reference to Figure 9 shows that the note value for the top
left grid button is in fact 0.

Because there are 64 grid buttons on the LIVID Block controller, this patch actually contains 64
different sub-circuits shown in Figure 20 (which shows 4 of the 64 sub-circuits). This object then
sends the data to be unpacked via the 'unpack’ object.

Each button press is separated into two 'number’ object boxes. When each button is pressed, it
sends a number 64 for ON and 0 for OFF. Therefore the two number boxes for each button represent:

e LEFT NUMBER: Control Value (Button Value)
e RIGHT NUMBER: 64(ON) or 0 (OFF)

r_:_!idiin a8 r_:_!idiin a8 r_:_!idiin a r_:_yidiin -1
midiselect @nota 0 @ch 1 midisslect @nols B @ch 1 midiselect @nots 16 @ch 1 midiselect @nots 24 @ch 1
I;J..;1P-Elﬂk ) L:i.ﬁpack ) I;J..;1PEIEH ) l:l-j'lpilﬂk )

0 0 L 0 1]

salect &4 ,_'!'?|Hm [ salect &4 salect 54

Figure 21: Block Grid Submodule

21



4.5.5 BLOCK SIDE BUTTONS

The final sub-patch of the LIVID Block Controller Module is the Block Side Button sub-module.
This patch receives input from the LIVID Block’s F2/F4 control buttons and routes them to the
START and STOP feature (allowing the user to choose the beginning and end of each sequence).
As shown in Figure 21, it functions exactly like the Block Grid sub-module discussed in the previous
section.

midiin a

Figure 22: Block Side Buttons Submodule
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4.6 Step Sequencer / External Clock Module

The Step Sequencer External Clock Module is the final module of this sequencer. Its purpose is
to interface with the ’live.step’ object (Figure 23) as well as receive external MIDI clock from an
external device (such as Ableton Live). This allows the sequencer to play at the same rate specified
by the external piece of equipment.

The patch is composed of the ’live.step’ object which is then sent to an 'unpack’ object that splits
the data coming from the 'live.step’ object into five discrete numbers (Step/Pitch/Velocity /Duration/Extral).
These values are then sent to a 'noteout’ object that creates and sends a MIDI message out of the
patch to an external MIDI device.

The external clock submodule utilizes a ’'rtin’ object that receives incoming MIDI real time
messages transmitted from a specified MIDI input device. The next 'timer’ object reports elapsed
time between two events. The timer starts keeping time when a bang is sent to the left inlet. The
right outlet reports elapsed time in milliseconds. This timing value is then rounded and converted
into a number that is sent to the ’transport’ object within the Internal Clocking Module (which
controls the master clock of the sequencer).

unpack 000 0.00 E&{Mﬁdf{;tgaéf

$1ticks Btib

random 1-:|E'

=0

gate

makanots 64 @rapaatmods 1

midiinfo

AUDLSS... ~

noleout b 5 ext_tamp

tempo §1

Figure 23: Step Sequencer/External Clock Module

Figure 24: ’live.step’ object

23



5 Future Improvements

Although the LIVID Block Step Sequencer works wonderfully for its intended design there are many
features that will be added in the future. The improvements are as follows:

e Polyphony

e Addition of 32 steps (64 total)

e Swing

e Time signature selection

e Ability to clear individual presets

e Timing division using LIVID Block controller

e Multiple sequence programming using LIVID Block controller
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