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HF Java 3

¥

000 Cyber BeatBox

mssonm  MOCOMO00®M000M000
ClosedHi-Hat M OO OMM O OM OO O™

open Hi-Hat 0O000000000000000

e e

AcousticSnare 1 (1 0 0 880888888808

Crash Cymbal (30100 0000000800000
HandClap (38 E0E8808888888008

HighTom— 38103000 08088880808408

Hi Bongo siniaininiaininininininl [ i_Ia

Maracas MOMOMOMOSOMOMOEO

wniste — 0000080008000000
lowConga OO0 0C0MCOMMOMO00
cowbell — JOOO0000000000000
vibeslzp 0000000000000000

Low-mid Tom (1 G B0 8808088888808

High Agogo (3100800008800 8080

Open Hi Conga (] J M@ OO OO OME& D

/4
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JavaSound API

- JavaSound API
- MIDI (javax.sound.midi I§ 7| X|)

- 97| CIX| & QIE{H O] A(Musical Instruments Digital Interface)

- Sampled
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Sequencer

import javax.sound.midi.*;

public class MusicTest1 {
public void play() {
Sequencer sequencer = MidiSystem.getSequencer();
System.out.printIn(“We got a sequencer”);
}
public static void main(String[] args) {
MusicTestl mt = new MusicTest1();
mt.play();
}
}

S javac MusicTest1.java

MusicTest1.java:5: unreported exception javax.sound.midi.MidiUnavailableException; must be caught
or declared to be thrown

Sequencer sequencer = MidiSystem.getSequencer();
A\

1 error

0.466
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void moo() {
if (serverDown) {
explode() ;
}

class you
didn't write }

your code class you
you didn't write

Now that I
know, I can take
precautions.

My moo()
method will
explode if the

server is down.

I wonder if
that method
could blow up...

didn't write your code

D0.467
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o2l %2 HFHLIS

- 0 2[(exception)
- ZZOH 48 F0| 4E + A= £0|
- 02| X 2[(exception handling) ML
)

=
-
- L7 M| ZES o ZHE 20 2= = V| W0 ZEZF ZE0iX[2 2&H0] L

L—

javax.sound.midi

Class MidiSystem

java.lang.Object
javax.sound.midi.MidiSystem

public class MidiSystem
extends Object

getSequencer

public static Sequencer getSequencer()
. . . 0;” o| gt
0.468 throws MidiUnavailableException =



- 0l2E Mg AY

o
o
i
o
~
0

import javax.sound.midi.*;

public class MusicTest1 { /

public void play() {
try {

HF Java 3Tt 13%t

public void play() throws ~Exception {

Sequencer sequencer = Midisystem.getSequencer();
System.out.printIn(“Successfully got a sequencer”);

} catch (MidiUnavailableException ex) {
System.out.printIn(“Bummer”);

}

public static void main(String[] args) {
MusicTestl mt = new MusicTest1();

mt.play();
}

p.469 }
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Exception St

! Th bl
rowable
/] fleel Y X
| getMessage()
} catch (Exception ex) { printStackTrace()
// =X ol 2
} .
Exception
|OException InterruptedException

0.470
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oflel EX|7|2 &7

- 0|elF BEX|l= 2E
public void takeRisk() throws BadException {
if (abandonAllHope) {
throw new BadException();

}
}

- 9list HAEE o5 E AE
public void crossFingers() {
try {
anObject.takeRisk();
} catch (BadException ex) {
System.out.printIn(“Aaargh!”);
ex.printStackTrace();

}
}

p.471



(=130

—_/ L=

04| 2| (checked exception)

- DEOM O E TTCHH HFEA] HAES

- O2lE BAls HaES
Moisjof &t

D ESHH try/catc

HF

Java 3% 13%

2 =1ge]
MOAASH= 220 A throws 7|2 EE MOF &
=502 1 BE2 IMNAL O HAEOAME 02 &

Exception

I0Exception

InterruptedException

0.472

NOT chetked bY 4:\\6)

o known as (019 surprise heve
Theyre known o £an theow eatth,
e?{jws’ b\l't \!w dOY\'t
% thetk.

RuntimeExteptions 3¢
tompiler:
“unthetked exteptions:
and dec\an R.uh*l:imeﬁ'&b ,
have 1o and the tompiler Won
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HiH 22 252 BASLICL

NullPointerException, DivideByZero &€= 0| 2|0f| CHS{A = 2ff try/catch S5 & AFEOFX| BLt
K7?

- RuntimeException X -1 5t¢|F | 20| £5t= 0| 2l= ZOr A 2{0f| A EOFLHX| R LT,

- HEIY Ol MY B0l o R0 EX7t M7= ZRECHs ZEQ| =2|0f o F/0we = gl

BHe = FH7E 47 80| 2 ETL L
A o
=

- try/catch 252 0|2 &H 0l &=

x2|5t7| 98t 2{0|X| BEC| E2RHE Betst7| 9Bt HE ofl
Ljct,

— —_ A
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try/catch 52| S & |

try {
Foo f = x.doRiskyThing();

int b = f.getNum();
} catch (Exception ex) {
System.out.printIn(“failed”);

}

System.out.printIn(“We made it!”);

ty 22 42 ry S5 &I

S java Tester S java Tester
We made it! failed

We made it!

p.474



- Ole] T Fet JE8l0l 7=

- try & catch =50 retur
Mol SE0| finally 222

try {
turnOvenOn();

X.bake();

} catch (BakingException ex) {
ex.printStackTrace();

} finally {
turnOvenOff();

}

p.475

S

HF Java 3Tt 13%t

HAllgt IE = finally =250...

IO = finally= A E.

HZICHZ} returnE! .

try {
turnOvenOn();

X.bake();
turnOvenOff();

} catch (BakingException ex) {
ex.printStackTrace();
turnOvenOff();

}
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| ZHCHSE BHH: try-with-resources 2%

- &1 URL: https://docs.oracle.com/javase/tutorial/essential/exceptions/tryResourceClose.html

- try (XF 7] ) {...} HEH=E AFE (since Java SE 7)

. X|-_°|L_| Elzl-j -Té Q 9 o = static String readFirstlLineFromFile(String path) throws IOException {
try (FileReader fr = new FileReader(path):
BufferedReader br = new BufferedReader(fr)) {
return br.readline();

}

. Java SE 7 Ol xl__l 9_ | _’_Fl_ — static String readFirstlLineFromFileWithFinallyBlock(String path) throws IOException |
FileReader fr = new FileReader(path);
BufferedReader br = new BufferedReader(fr);
try {

return br.readlLine();
} finally {

br.close();

fr.close();



https://docs.oracle.com/javase/tutorial/essential/exceptions/tryResourceClose.html

HF Java 3Tt 13%t

- O|2IE of2f 7§ HEICHH 2= =40l o[ F & OFoF .
- try =5 OF2f catch =5 E€2°% 0ef 7/i+=EF 28 =.

- catch =50 = 02 ¢ &= 2 U= EF catch =252 =X T

public class Laundry {

:

public void doLaundry() throws PantsException, LingerieException {
/|5 IR H2E BE = A= 3E
}
}

public class Foo {
public void go() {
Laundry laundry = new Laundry();
try {
laundry.doLaundry();
} catch (PantsException pex) {
} catch (LingerieException lex) {

}

p.477 } }
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Of| 2|2t CHE-8: &<l 0|2l = o7 o] A

public void doLaundry throws ClothingException { ... } Exception
try {
laundry.doLaundry(); e ClothingException
} catch (ClothingException cex) { I@i/ﬁ \w«:
/=7 2=
} /\
PantsException LingerieException ShirtException
try { J \w
laundry.doLaundry(); e
} catch (ShirtException sex) { © | (0 /7
= - — , .
| TeeShlrtExceptlon DressShirtException
¢ ﬁead ! / "

First
plumbing

—




try {
laundry.doLaundry();

} catch(TeeShirtException tex) {

} catch(LingerieException lex) {

} catch(ClothingException cex) {

p.480

-l
Dork 8025
try {

laundry.doLaundry () ;

} catch(ClothingException cex) {
// recovery from ClothingException

} catch(LingerieException lex) ({
// recovery from LingerieException

} catch(ShirtException shex) ({
// recovery from ShirtException

}



HF Java

3 13%

- try/catch 252 A= 4 220N 02 E Mol
ol L|C}

A H

EN 02l ME|lS

public void foo() throws ClothingException { // 1w Xli: ReallyBadException

// try/catch 25 S0 I HAE S=
laundry.doLaundry();
}

p.483
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public class Washer {

Laundry laundry = new Laundry();

public void foo() throws ClothingException {
laundry.doLaundry();

}

public static void main(String[] args) throws ClothingException {
Washer a = new Washer();
a.foo();

=TI et

p.484
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: Washer.java

| package cse,oop2.ch13 3:

I=Epublic class Washer {

Laundry laundry = new Laundry():

= public void foo() throws ClothingException { Q. foo() LA S0 A 0f|2] 22]|E sla{m?
.~ laundry.doLaundry(): .

= public static void main(String[] args) throws ClothingException {
~ Washer w = new Washer():
w.Too():

7
2
3
4
5
6
7
3
9

10

11

12

13

14

15

16

17



2% Hclass Laundry

22 |=0  public void doLaundry() throws ClothingException {
23 throw new ClothingException():

4 Ol 22 A0| HMENME

28 EA 02| 2 22|51A] %M VMO
29 [Hclass ClothingException extends Exception { OIS 212]5H2] B3 oA

20 Exceptlon.prlntStackTrace()
31 B public ElnthlngExceptmn{] { Ar23510] 22|t

32 super("ClothingException");

35 L)

P53 O:#lserdjonanimiz *_|+““_|E|:Et|.tl_l._4 -22-J AV M= P2 == java Washer, java
E IHPTIHH In ThrH1d m1|n rSH.HHpL |h1| a VIHThIHJE alflnn ClothingExcept ion

i i 'I:' ! . A = il
PS D:4ls Hr""|nr|:|ru|r|+“ *_l’f“_'*_lh:Ett'._l_l._-l—- 1 SR IH"‘"I-E':::-
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import javax.sound.midi.*;

public class MusicTest1 {
public void play() {
try {
Sequencer sequencer = MidiSystem.getSequencer();
System.out.printIn(“Successfully got a sequencer”);
} catch(MidiUnavailableException ex) {
System.out.println(“Bummer”);

}
}

public static void main(String[] args) {
MusicTestl mt = new MusicTest1();

mt.play();
}
}

0.486
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1. try 20| catchlt finallyPt & == AS
void go() {
Foo f = new Foo();
f.foof();

catch(FooException ex) { }

}

> try®t catch AtO[Of] AEES Fo{EES 4 48
try {
x.doStuff();
}
inty =43;
} catch(Exception ex) { }
p.486
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of| 2|2t 2T E &

3. try FOl& BEEA] catchLt finallyZ7h QLO{OF &

try {
x.doStuff();

} finally { }

4. try FO finallyZh LS ™ 0f| 2 M ASHOF 2t
> 0|2 H2|5t= catch= SIS

void go() throws FooException {

try {
x.doStuff();
} finally { }
}



p.488

Sobg TASHe B

- Sequencer — CD E&|0]0f

- MIDI A|BAAE Tl = s HW/SW EA]
e =9

- Sequence — 50|

- Sequencer?} X4

P A
= 1T -1 O
7HX 1 Y= X2 =
MX I EUUE B2

AlH 2ot M

a1 O

- MidiEvent - Sequencer”t O|si& &= = HA|X|
|

- MIDI IA|X| 2} El(tick) @Al0| EtQ AEHT

HF Java 3Tt 13%t
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JavaSound API
376 | O X|of !

1. Sequencer Bt=1 Z7| NEZE=2N|=
Sequencer player = MidiSystem.getSequencer(); // Singleton pattern

[CE MY

rir

2. MZ& Sequence Bt=7|
Sequence seq = new Sequence(timing, 4);

3. SequenceOf| A MZF Track 7t 27
Track t = seq.createTrack();

4. TrackO| MidiEventE X211 SequenceE Sequencerd &7|7|
t.add(myMidiEventl);
player.setSequence(seq);

5. SequencerOf CH3Y play() HIAE ==
player.start();

p.489
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MiniMiniMusicApp.java

D |
inpore Java.sound.miai s s 0TI ot the i i /

public class MiniMiniMusiclpp {

public static void main{(String[] args) ({ (
MiniMiniMusicApp mini = new MiniMiniMusiclpp():
mini.play():

b A7 ¢lose main

g
public void play() { uﬂ*‘*"aﬂiﬂ Geapent’
ﬁFtiiS‘H' ‘5}
Lan
try { jérHH’{ﬂU“' :jhtiéidﬁ
. Sequencer player = MidiSystem.getSegquencer();
player.openi();
ks 10 B

. Sequence seq = new Sequence (Sequence.PPQ, 4); Dﬂhl'k worry W{“ Just oty
f:;ﬁ____ﬂ, sgqptm“ -inﬁﬂ.&ﬂﬂl-argth“£5

& tick 7
PPQ(PuIse Per Quarter)
0.490 SMPTE(Society of Motion Pictures and Television Engineers, &)
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. Track track = seq.createTrack(); é\* M
the Sequence |
o 3 Track,

ShortMessage a = new ShortMessage(); es in ﬂ"‘! TH‘!'
. a.setMessage (144, 1, 44, 100);
MidiEvent noteOn = new MidiEvent{a, 1);
track,add (noteOn) ; ] Put some MidiEvents into the Track This
is mos{:l':( Rfﬂl}'—hakc tode. The mf'}a‘ {-'h""& '}""‘""
hav:hﬂr:abou{:areﬁhcargw.m{;,{p&t
ShortMessage b = new ShortMe=zsage(); :c{:M::ﬂScf} ht“.'hod. and +h
b.setMessage (128, 1, 44, 100); the MidiEy e arquments {o
MidiEvent noteOff = new MidiEvent (b, 16); idiEvent construetor. We'll look at those
track.add (noteOff) ; drquments on the next page.

player.setSequence (seq) (;--—ﬁwc the scﬁm Lo the Sc%m., (like
player.start () ; putting the CD in the CD ?13\;&3

—
Start()
} catch (Exception ex) | fﬁe&mr (like

ex.printStackTrace () ;
}
} // close play
b/ cle=ss class
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MidiEvent

O =
I Message 2r=7| cf. ShortMessage. {NOTE_ON, NOTE_OFF, -}

ShortMessage a = new ShortMessage();

HIAIXI S&: NOTE_ON (144), NOTE_OFF (128)

HE

2. Message0| X|A|AL -7

a.setMessage(144, 1, 44, 100);

Y 2 C

3. MZ2 MidiEvent TH=7| S=
MidiEvent noteOn = new MidiEvent(a, 1);

cf. 1 tick = 60,000 / (BPM * PPQ) msec
4. MidiEventES E2H0|| =7}

track.add(noteOn);
pp.491-492
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Sequence S

- Sequencer A0 QJ5fi A2 S HEE 7HX| 12 U= A= 7=

PR

public Sequence(float divisionType,
int resolution)
throws InvalidMidiDataException

Parameters:

divisionType - the timing division type (PPQ or one of the SMPTE types)

resolution - the timing resolution
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- M Track ZHA|| 24

- Sequence.createTrack() 2ZZ 7ts

Modifier and Type Method and Description

boolean add (MidiEvent event)
Adds a new event to the track.

MidiEvent get(int index)

Obtains the event at the specified index.

boolean remove (MidiEvent event)

Removes the specified event from the track.

int size()

Obtains the number of events in this track.

long ticks ()
Obtains the length of the track, expressed in MIDI ticks.



HF Java 3Tt 13%t

ShortMessage 22l £

RN,
public ShortMessage()

Constructs a new ShortMessage.'

- setMessage()
public void setMessage(int command,

int channel,
int datal,
int data2)
throws InvalidMidiDataException

Parameters:

command - the MIDI command represented by this message
channel - the channel associated with the message
datal - the first data byte

data2 - the second data byte



CHH HA

static int

static int

static int

HF Java 3Tt 13%

NOTE_OFF
Command value for Note Off message (0x80, or 128)

NOTE_ON

Command value for Note On message (0x90, or 144)

PROGRAM_CHANGE
Command value for Program Change message (0xCO0, or 192)
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MidiEvent (MidiMessage message, long tick)
Constructs a new MidiEvent.

MidiMessage getMessage()

Obtains the MIDI message contained in the event.

long getTick()
Obtains the time-stamp for the event, in MIDI ticks

void setTick(long tick)
Sets the time-stamp for the event, in MIDI ticks
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MiniMusicCmdLine.java

import javax.sound.midi.*;
public class MiniMusicCmdLine { 1 thisf{:f:he first one

public static wvold main(Stringl] args) |
MiniMusicCmdLine mini = new uiniﬁysi:cmdLineqm;
if (args.length < 2} |
System.out.println{*Don‘t forget the instrument and note args”);
} else |
int instrument = Integer.parselnt{acgs[O]};
int note = Integer.parselntiargs(l]));
mini.play{instrument, note);
)

} // close main
public void play{int ingtrument, int note) |
cry |
Sequencer player = MidiSystem.gerSequencer();
player.openi);

Seguence seq = new Sequence (Segquence.PPQ, 4);
Track track = seqg.createTrack():;

p.494
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MidiEvent event = null;

ShortMessage first = new ShortMessage ([}

first.setMessage (152,

l, inscrument, 0}:

MidiEvent changelnstrument = new MidiEwvent (first, 1);
track.add{changsInstoument) ;

ShortMessage a = new ShortMessage();

a.zefMessage (144, 1,

note, 100} ;

MidiEvent noteln = new MidiEventi(z, 1)

track.add(noteln) ;

ShortMessage b = new ShortMessage|();

b.setMessage (128, 1,

nota, 100);

MidiEvent notelQff = new MidiEwvent (b, 1é);

track.add (notelfL);

player.setSequence (seq) .

player.start();

| cateh (Exception ex)
| // clese play
Y /F elose class

{ax.printStackTrace () ;)

Run it with two int args from O
£n117L11ﬁ“UMmeFars{awbw#
Fllg Edn Window Help Allerusia

tjava MiniMusicCmdLine 102 30

$java MiniMusicCmdLine 80 20

tjava MiniMusicCmdLine 40 70



NetBeans IDEO|A{2] AlsH

- Run Main Project (F6) At&3510] A3

m Debug Frofile Team Tools Window Help
4 [» Run Main Project F& @ -
: Test Project (hfjavaz) Alt+F&
= | ,.avE initdin
1% Build Main Project F11 Py E Histor,
% Clean and Build Main Project  Shift+F11 1| package
<default config=
Set Project Browser
e el Project Rl 8 Sulic

HF Java 3Tt 13%t

@J Project Properties - hfjava2

Cateqoties:

----- 2 Sources

----- 2 Libraries

=@ Build
‘:' Caompiling
0 Packaging
0 Deployrnent
o @ Dpcumenting

..... @

2@ Application

Configuration: |<defau|t config:

Runtirme Platform: |F‘r|:|jec:t Platform

Main Class: ||::h1 1.MinikusicCrmdLine

Argurnents: |12Ei 44

[,
bag”

Wiorking Directory: |
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Eclipse IDEO||A{Q] A13H

- Run > Run Configuration &3

I} Run Configurations O *
Create, manage, and run configurations
Run a Java application @
i LY, B & ~ .. . .
O & x| =0 Name: ‘MlnlMusmCmdLlne |

|type filter text M‘\ JRE} & Dependencies} By Source] K
& MiniMusicCmdLine
[ ModifiedBeerSong
@ PhraseOMatic
@ PoorDogTestDrive

~
L
@ ScoreManager
]
L

Program arguments:

102 30

[ SecondExample
@ SimpleDotComGam
@ SimpleDotComTest
@ StreamTestDrive

VM arguments:

[T SwingAppSample Variables...
= TestDr!ve Working directory:
1 TestDrive (1) -
1 TestDrive (2) ® Default: ${workspace loc:java_ec} ;
@ TestDrive (3) !
£ >

Filter matched 76 of 95 ite ‘ Revert ‘ | Apply ‘

@ | Run | ‘ Close ‘
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Ot7|(instrument) 5K &0} H7|

. Xt

O

—Tl— URL https://stackoverflow.com/questions/30718831/midi-midimessage-program-change-with-instrument-from-different-bank

Synthesizer synthesizer = MidiSystem.getSynthesizer();
synthesizer.open();
Instrument instruments = synthesizer.getDefaultSoundbank().getInstruments();
for (Instrument i : instruments)
System.out.println(i);

Instrument: Piano 1 bank #0 preset #0 Instrument: Lasergun bank #256 preset #127
Instrument: Piano 2 bank #0 preset #1 [...]
[...] Instrument: Starship bank #1824 preset #125
Instrument: Applause bank #0 preset #126  Instrument: Carillon bank #1152 preset #14
Instrument: Gun Shot bank #8 preset #127 [...]

Instrument: SynthBass101 bank #128 preset #38 Instrument: Choir Aahs 2 bank #4096 preset #52
Instrument: Trombone 2  bank #128 preset #57

[--.]

Instrument: Machine Gun bank #128 preset #127

Instrument: Echo Pan bank #256 preset #1862

Instrument: String Slap bank #256 preset #1206


https://stackoverflow.com/questions/30718831/midi-midimessage-program-change-with-instrument-from-different-bank
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