Pro Tools Study Notes – MIDI

This is a ”quick study outline” only- it does not contain “everything”. Instead it is a quick summary. Not guaranteed to be complete or to cover everything! This document is not meant to replace class work and detailed study your text books and handouts, which contain more complete information.

Mac COMMAND = Windows CONTROL

Mac OPTION = Windows ALT “all or opposite”
Mac CONTROL = Windows START/WINDOWS

MIDI BASICS

(It’s assumed reader knows basics of MIDI itself)

Audio is Sample based – audio regions – “absolute location” – doesn’t move if tempo changes

MIDI data is “Bar-and-beat” based, “relative location”, i.e. MIDI regions will move if tempo changes in session.  

Also, it’s sometimes said that “MIDI is event based” – an event such as a note-on happens at a specific time.  

Usually use Bars & Beats time base ruler for MIDI:

     Bar number | Beat number | Tick number

960 – the number of ticks per quarter note (that is, very high resolution of recording/playback of performance timing detail)

Conductor Rulers (tempo, meter, markers) – useful for MIDI and Bars-and-beats based editing.

Notes View = “piano roll” view of MIDI notes

Regions View – shows notes, but they cannot be individually edited.  Regions act as “containers” for MIDI events (notes, other MIDI data).

Velocity View – volume “stalks” allow editing of volume of MIDI notes.

Note: A MIDI track can receive input on any and all-16 MIDI channels; however, all channels will be merged into one track. In order to have multiple channels of MIDI trigger different instruments, use one track per channel.

You can assign multiple Outs to a MIDI track.  Hold Control (Start) key while assigning Outputs.

The “meter” on a MIDI track is a Velocity Meter, showing MIDI velocity values 0-127.

Transport window can show optional MIDI Controls.

Wait For Note; Click; Count off; Meter

MIDI Merge – not same as hardware MIDI merge device.  Instead refers to “drum-machine-like” recording where each “pass” adds MIDI data to already recorded MIDI data rather than over-writing previous takes.

Conductor – when selected, Tempo Map for session used.  When de-selected, Manual Tempo setting is used; type in a tempo or use Tap Tempo.

Pro Tools has 4 “virtual MIDI inputs” that can receive MIDI data from software apps, sequencers…

MIDI Thru – used to “forward” MIDI data to sound-generating device for monitoring.  Turn ON via MIDI > MIDI Thru in menu.

Disable LOCAL CONTROL on MIDI keyboards that generate their own sounds, to avoid “double” MIDI notes.  If you don’t, Pro Tools will “forward” notes back to the keyboard, AND the keyboard will also play notes via internal sending of data from its controller (i.e. what you play) to its internal sound generation engine.

MIDI Click – create an AUX track, insert the Click plug-in.  It’ll follow any Tempo changes.  NOTE – you change note value for clicks in Meter dialog box.

Default Meter – you can change Meter (musical “time signature”) anywhere in a session.

You can insert Tempo and/or Meter changes via the Event menu, or via control (Mac) or start (PC) clicking on the tempo/ meter rulers.  If “Conductor” button is unhighlighted, Tempo can only be set manually, and session will ignore any Tempo change events on the Tempo ruler.

Remember that Command (Control)-drag while changing a slider value will allow finer control. 

Tap Tempo: tap using “T” key with # in tempo field of transport window highlighted, OR play any MIDI notes from a MIDI device.  At least FOUR taps required to set tempo.

Virtual Instruments – done through AUX or Instrument tracks. Create an AUX track, use Inserts to select virtual instrument.  Then, create a separate MIDI track and use its Output selector to route the MIDI data to the virtual instrument, or use an instrument track, which combines an aux and MIDI track together (MIDI output is usually automatically routed to VI)

Pencil tool turns into Eraser for MIDI notes by clicking Option (alt) while Pencil to active.

Music Session Preparation
MIDI Setup: On Mac, used to be “OMS”.  Now under Mac OS X, AMS, “Audio MIDI Setup”, replaces it.

Audio MIDI Setup – AMS (Mac Only) – it’s an Apple utility, and available (on Mac OS X only) under Applications>Utilities, or under the Pro Tools Set Up menu.

MSS MIDI Studio Set Up – Similar to AMS but for PC’s. Also under Set Up menu.

You can add devices, attach “virtual cables” to/from devices (to route MIDI data), and change other details.

Click track setup via Aux track and “metronome” icon etc.

Double-click the “metronome” to change “click/ count off settings”.  Use the Aux track and a Click plug-in.  

For click volume changes: in Click plug-in you can change accented note volume and unaccented note volume.

In Meter window, you can also specify alternatives for Click, such as 1/8th notes, or perhaps for a 6/8 song, you may want dotted quarter note clicks.

Tempo- Manual Mode – (“conductor” de-selected) - ignores tempo changes in the Tempo Track.  Set tempo via slider, entering number, or using Tap Tempo.

Tempo- Conductor Mode - (“conductor” selected) – allows tempo changes anywhere in your session.

Press “Enter” (on keypad) to enter a tempo value but not “dismiss” the window, so you can add multiple events more quickly by re-using the Tempo/Meter window without having to explicitly “call up” that window over and over.

Meter: (“time signature”) Change it similarly to Tempo.  Can have meter changes anywhere in session.

Other ways to do a Tempo or Meter change:

Event menu also has “Time Operations” and 

“Tempo Operations”.

Also, tiny icons to the left of the Tempo and 
Meter 

Tracks allow you to do tempo/meter changes.

Or, a control (Start)-click, in Tempo track 
(cursor will change to hand with + sign) will 
bring up Tempo/Meter window so you can 
add a tempo or Meter event

Double-click the actual Meter or Tempo event 
to edit it.


Meter – double-click the meter icon in the 
MIDI


Section of the Transport window

Deleting a Meter/Tempo event:


Select it (or several) in Conductor ruler, press 

DELETE.


Option (alt) click the event (cursor changes to 
a hand with minus sign)

In the Meter/Tempo window, you can specify a bar/beat (location) for the change you are about to enter (apply).

Meter does not have a “manual” mode; it’s always in mode where you can enter meter changes anywhere.

MIDI data is tick-based, Audio data is sample-based.  Bars/Beats is the only “relative” time scale, while Samples, Min:sec, TC, Feet.Frames are “absolute”

Example: length/timing of a MIDI-created quarter note is dependent on tempo of song, while length of an audio sample that happens to be a quarter note, is not dependent on tempo.

Identify Beat

Used to extract tempo/meter info from audio tracks, usually something clearly rhythmic and of a known (or desired) number of measures (bars) in length.

How: Make a selection of a precise # of bars (or beats).  Use loop playback and adjust in/out points if necessary.  Use Event>Identify Beat (command-I) to “tell” Pro Tools how long this piece of audio should be.

Pro Tools will add Tempo events (and Meter, if applicable), to rulers as appropriate for the selection.  It will change the Bars/Beats to be correct for “what you have told it” for the length of this selection of audio.

MIDI Beat Clock – 24 ppq – Pro Tools will send 24 pulses per quarter note, to whatever MIDI devices (or virtual instruments) you specify in MIDI > MIDI Beat Clock menu. Used to synch MIDI sequencers together. Used in conjunction with Song Position Pointer – a MIDI message embedded in MIDI Beat Clock. This specifies what bar the sequence starts playback from. 
Virtual Instruments (VIs)

Two types: Standalone and Plug-in

Plug-in virtual instruments can be:


RTAS – on TDM v. < 6.0, must be on Audio, not Aux track. Will work on Aux track in v.7 but increases latency.


HTDM – can be inserted on any track


TDM- - can be inserted on any track

Standalone VI’s: can be monitored 3 ways:


Through computer’s own built-in sound capabilities


Through Digi hardware (w/o Pro Tools software running)


Through Pro Tools software

Monitor via:

Core Audio (Mac)


WaveDriver (PC) – 2 channels, LE


ASIO (PC) – multi-channel, LE


Rewire

Plug-In Vis: If you use an Aux track, it doesn’t require Voice(s); but OK to put on Audio Track too, especially if the VI will “process” audio, such as a Vocoder.

Typically you control the VI through MIDI tracks that route their output to the VI (e.g. SampleTank Channel x)

Reminder: TDM systems do not allow RTAS plug-ins on Aux tracks (except for v. 7 but follow this rule anyways because of the large amounts of latency that occur!)

Rewire

Up to 64 internal audio streams to Pro Tools

Rewire is compatible with popular app’s such as:


Reason & Rebirth (Propellorhead)


Live (Ableton)


Retro AS-1, Unity DS-1 (Bitheadz)

“Rewire” does not appear in Pro Tools plug-in lists, instead, the app that uses Rewire appears (such as “Reason” or “Live”) appears.

So to use a Rewire-compatible VI, create an Instrument, Aux or Audio track (depending on LE vs TDM, etc.) – and insert the instrument (application) such as Reason. The application will start, and Rewire will come up automatically.

Then, create a MIDI track, and route its output to one of the Reason “instruments” such as NN19 or Redrum.

Make sure MIDI > MIDI Thru is enabled.

Reason Adapted

Reason is another whole big topic – too much to cover all the details in these notes.  It’s a full-fledged “audio system” – with mixer, patching, inserts, sends, effects, sample players, synths, drum machines, on and on.

It has 64 “inputs”, but by default it uses only two, since it has its own virtual mixer which mixes all the modules down to a stereo output, which is patched to its Audio Ins numbered 1 and 2, which goes to two Pro Tools inputs on your track.

“Turn the rack around” using the Tab key

To use multiple streams from Reason into Pro Tools:

    Route modules to individual Input(s) in Reason via “virtual patch cables” connected to the Reason Hardware Interface

    Create Audio (or Aux) tracks for each input or pair of ins

    Insert Rewire app on each created track (e.g. Reason)

    Change input(s) on ReWire to be the input(s) from 

Reason that you want (such as 3 & 4 etc.)

Rewire, and related apps or stand-along VIs, have some limitations:

App’s data (song, etc.) stored outside of Pro Tools


Therefore you need to open settings, song data,



Etc. from within the app after it’s running


Can’t use Pro Tools automation, since the app



Has its own automation (0-127, MIDI)

VIs that are Plug-Ins (e.g. Mach 5, SonicSynth) have advantages that are the “opposite” of the limitations listed above for stand-along VIs:


Data stored with Pro Tools session (MIDI)


Can take advantage of hi-resolution Pro Tool automation

Automation: Pro Tools automation is higher-resolution and lower latency than MIDI automation.


Click “auto” button in Insert

    Or
Command-Control-Option click (Mac)

    Or
Control-Start-Alt click (PC)

The control you wish to automate, such as an oscillator level or any other synth function/control!

It’ll work just like automating a level or Hz control in a normal preset like an EQ or compressor!

Routing and Recording MIDI
MIDI data from MIDI controller device to MIDI track, then to Virtual Instrument (VI) via MIDI track’s output setting, then VI’s audio goes through the Audio or Aux or Instrument track.

MIDI data “signal flow” is separate from audio signal flow.

If you want to record audio (a “disk file”) from MIDI output, you bus the Instrument or Aux track’s audio output to yet another Audio track, and let this track record the AUDIO from the VI – after which you could delete or deactivate the associated MIDI and Instrument tracks.  The audio is “printed” to the file.  But of course you can’t edit audio like MIDI so only do this after editing, quantizing, etc. is finished This could be done to free up CPU resources (such as the overhead RAM of running complex VIs).

Note: just deactivate the MIDI tracks and associated VI plug-ins instead of deleting them after printing the audio in case you ever want to go back to the “raw” MIDI data to re-edit it!

Of course, MIDI data can be routed to a physical MIDI OUT and therefore to an external MIDI instrument (such as a sound module or MIDI keyboard with sounds).

Note: The MIDI track’s output will NOT show a VI until you actually insert a VI on a track (or start a standalone VI).  So, if you create a MIDI track only, you will not be able to (yet) route its output to a VI until you create an insert (a VI) on an Aux or Audio track.

If you delete the Audio or Aux track that contains the VI, the MIDI track’s Output to it will become “disabled”.

MAC ONLY: Use MIDI > MIDI Inputs to enable various MIDI ins (devices) – same as AMS

Pro Tools has 4 virtual MIDI ports. Each has 16 MIDI channels (total = 64).

Option > MIDI Thru” must be ENABLED to monitor MIDI data.  Disable “Local Control” if your MIDI device is a MIDI keyboard with its own sounds, to avoid it playing double notes (one from Pro Tools and one via its own internal routing of MIDI data to its sound generation circuitry).

Setups > Preferences > MIDI: allows setting a “default MIDI Thru” instrument – which will receive ALL MIDI data, even if no track is set up to receive MIDI data.  It will allow you to monitor MIDI data coming in.  Once you have MIDI tracks routing MIDI data elsewhere, the “default MIDI Thru instrument” no longer applies.

Event > MIDI > MIDI Input Filter – allows you to record “all”, “all except” or “only” various types of MIDI data.

MIDI Pitfalls (“watch-outs”) Omni mode; 16 channels; Local Control “OFF”, LEDs, MIDI Thru turned off, Rec Enable the MIDI track, Track Volume, Soloing MIDI and track with VI.

Solo-Safe: Command (control) Click solo button

You can Input Quantize, or Quantize after recording.

Wait for Note – just what it says!

MIDI Merge – not related to hardware MIDI merging!  Used for Loop Playback “building” of MIDI tracks, similar to drum-machine recording where rhythm tracks are built up in pieces:


Kick & Snare


Then add high Hats


Then add a Tom Fill


Then add a Crash cymbal


Etc.

In Loop PLAYBACK mode, MIDI Merge “does its thing”.

In Loop RECORDING mode, “MIDI Merge” has no effect.  Loop Recording of MIDI works almost exactly like Loop Recording of audio. 

Working with MIDI Data
If your selection includes the START point of a note, that note will be included in any copy/clear/cut/paste operation.

If however the note’s END point is included but not its START, the note will not be included in cut/copy/etc.

If you have Smart Tool selected, you can grab, trim, move notes.  Same if you have Pencil tool selected; it “acts like” a Smart Tool (move, trim a note’s start, end, etc.)

Eraser: Option (Alt) turns Pencil into an Eraser.

When using Smart Tool, Control (Start) turns it temporarily into a Pencil; Add the Option (Alt) to turn this into an Eraser – all the while with Smart Tool as your main (selected) tool.

Transpose selected notes (up to whole track)

Hold Shift while moving notes to restrain to same pitch (so you can move a note forward/back without having to worry about accidentally changing its pitch).

Event> MIDI Operations > Change Duration of selected notes – brings up very sophisticated dialog box w/lots of options!  Try it!

Event > MIDI Operations> Change Velocity – similar to Change Duration in that it has a lot of options!  Try it.

Velocity editing – lots of options – go into Velocity view first, then edit “velocity stalks” in a variety of ways, with Pencil or Grabber.  Draw “velocity curves” by hand even!

Pencil Velocity- try Line, Triangle, Square, Random too!

Trim Velocity – similar to editing automated Volume changes – vertically changes velocity stalks of selected notes (not same as trimming start/end of notes).  

Continuous Controller (CC) data – similar to Automation data but not the same.  These available by default:


Volume


Pan


Pitch Bend


Aftertouch (channel / mono)


MIDI controllers 0-127 (any/all of them!)

Volume (#7) and Pan (#10) are like Automation data, and therefore can be automated from Mix window, just like Mute.

Command (ctrl) click on CC type (name) and these CC types will be suspended (like any Automation type)

“Trick” – Vol and Pan can be suspended like any Automation data, but other MIDI continuous controllers (such as Breath, Pitch Bend, Mod Wheel, etc.) will ALWAYS play even if all automation is suspended!

Continuous Controllers work a lot like Automation data, with editable breakpoints.  But “stair-stepped”, i.e. no “interpolation” of values between points as with automation data.  In contrast, any Pro Tools automation data is “vector” based and will interpolate between breakpoints.

IMPORTANT: CC Events can be “trimmed” up and down, “drawn” and “erased” with Pencil, cut, copied, pasted, nudged, shifted, etc.

Event List Window
3 ways to open it:

      Event > Show MIDI Event List 

      Control (Start)-double-click Track NAME to bring up 

      Event List window.

      Option (alt)-Equals: toggles view of Event List window

“Options” menu in the Event List brings up many options, including a View Filter, which works a lot like the MIDI “Input Filter” (show ALL, ALL EXCEPT, ONLY…)

Insert event: click on “Insert”, select event type, enter values as needed.

Event List: Command (Ctrl)-M is “insert another MIDI event of same type”

When inserting events, you can enter some of the “data” from a MIDI keyboard, such as a Note value (play the note), a Pitch Bend amount (engage the pitch bend control on the keyboard), etc.  You’ll see values change.  Have DEFAULT MIDI THRU enabled in Preferences to hear notes as you play them.

Quantizing – can be used to adjust existing MIDI data as well as quantizing “as-you-play”.  See p.89 or the dialog box for the many details you can adjust.

It’s done to the Quantize grid – specified in the dialog box by note value (half, quarter, eighth, etc.) and tuplets etc., plus adjustments for offset and “swing” factors.

Groove Quantize – adjusts MIDI notes via “groove template”.  

You can “pre-process with Quantize” before Groove is applied.  You can adjust Timing, Duration and/or Velocity, by % percentage amounts from 0-200%.

You can “break the rules” by applying grooves from one meter to another, don’t start on downbeat, etc.

Restore Performance- restores the following back to pre-adjusted values:


Timing (quantization)


Duration


Velocity


Pitch

Be careful on how this works: (1) Pro Tools actually saves previous values WITH the session, so even after a Save, you can still “restore performance”.  However, it does NOT restore all changes you made manually (such as timing changes made with Pencil), cut/copy/paste operations.

It DOES restore from operations like Quantize, Groove, Change Duration, Change Pitch, and Change Velocity.

Flatten Performance – sort of like “flush the restore performance buffer” – it locks in the CURRENT MIDI data, creating new “base state” for Restore Performance to restore to.

SIDE ISSUE – many of these commands under the MIDI menu, bring up a dialog box called the “MIDI Operations Window”, with its own pull-down that lets you select between various items normally in the MIDI menu.

Select Notes – allows another way to Select MIDI notes, by pitch, notes within chords, etc.

ESPECIALLY USEFUL for Drum MIDI tracks, so you can (for example) select all the C1 “notes” which are really the Kick Drum or similar – so you can alter them all in some way such as Quantize, apply a Groove Template, Change Velocity etc.

Split Notes – like Select Notes, but lets you copy/cut the specially selected notes.  Example: select then Cut all the notes played with left hand (say, below C3) so you can copy them onto a new Track so they play a different sound or VI etc.

Program Change – default program change is set via Program button in Edit/Mix windows.  Insert them anywhere by changing to Program Change display (instead of “notes” or whatever) – you can move, copy, paste ‘em.

Patch Names (Mac only) – p.96, shows how you can use XML to store/import Patch Names.  Many common devices have .midnam files already installed by Digi.  Accessed via Change… button under Program button.

Sys Ex (System Exclusive) – such events can be recorded but cannot be edited.  They can, however, be copied, pasted, moved, nudged, deleted.

MIDI Track timing – large H/W Buffer settings may cause MIDI notes to be delayed compared to Audio tracks.

Preferences > MIDI has “Global MIDI Playback Offset” allowing # of samples to be entered as delay amount.  Can be negative or positive.  Affects all MIDI tracks.

Rule of thumb: set Global MIDI playback offset to negative # that is same # as HW Buffer Size.

Event > Show MIDI Track Offsets – to adjust individual tracks for slow VIs, etc.  Negative 10,000 to positive 10,000 are possible values.  Shows equivalent in milliseconds, but the msec field cannot be edited.

Hint: one way to measure latency is to record MIDI track to an Audio track, then zoom way in and use Ruler set to Samples, and actually “count” the delay in Samples between the start of the MIDI note and the start of the audio waveform!
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