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instrumentation:

flute/piccolo
cor anglais
b-flat clarinet/b-flat bass clarinet
bassoon
french horn
computer (2-channel)
solo alto saxophone
two violins
viola
cello
double bass

duration:

c. 11 minutes





key to symbols
• round white with dot noteheads in the sax part indicate subtones (e.g. middle C at letter D)
• x noteheads indicate:

• wind: slap tongue/pizzicato (choose the best type of slap effect for the given dynamic but always 
          ensure the indicated pitch is audible; if the slap is pp, then it is more of a tongue click than a slap proper)

• strings: battuto
• diamond noteheads in the flute indicate aeolian sounds 
• a triangle pointing up indicates:

• flute: whistle tones 
• horn: hand on mouthpiece slaps ("mouthpiece pop": undefined pitch)

• a vertical up/down arrow in the strings indicates longitudinal tremolo (along the string); this should be 
  quite fast and vigorous, producing a lot of bow noise (e.g. cello bar 1)
• a half-moon indicates fingernail pizzicato (e.g. viola at letter G)
• accents on tied notes in the wind indicate a diaphragm accent (smorzato)

notes
• the whole ensemble is to be amplified; an 'electric' sound is the goal, not merely transparent amplification; 
  the computer part should be mixed into the same front-of-house speakers that the instruments are 
  projected from.
• sing:gliss:up in the sax part means sing/growl whilst playing a tone then glissando up on the sung note; 
  sing by itself means just sing/growl whilst playing a tone but hold the sung note steady; in both cases the
  the pitch of the sung note is ad libitum but the effect in every case should be a wild, raucous tone 
  (think Archie Shepp).
• sax at letter G: the held pp multiphonics should not be spectrally static, rather they should change colour 
  during the whole duration; they should also not be dissonant but very gentle instead, even 'covered' if 
  necessary.
• when a string double stop tremolo is followed by a single note/stop, be sure to 'fade out' the double stop 
  pitch furthest away the following single pitch.
• a wind slap tongue tied to a normal note---or any non-short slap---always implies that the slap attack is 
  followed by a normal tone, without reattack. 
• horn glissandi: an embouchure and/or hand gliss should be used as appropriate; it is not expected that in 
  every case the gliss falls completely smoothly between the full range of the two indicated notes; what 
  should be avoided though is the typical "harmonic gliss rip" that is a (fantastic, but here unwanted) special 
  feature of the horn.

computer
Requirements: laptop running MaxMSP (version 7 or above; no licence required); high-quality stereo output
sound card (no inputs necessary); MaxMSP patches and sound files (available upon request by sending an email
to michael@sumtone.com).

Notes: The computer part indicates when a stereo sound file should be triggered.It is the performer's choice
whether to use a standard MIDI keyboard attached to the computer or simply to trigger the sound files
sequentially from the computer keyboard by pressing the space bar.

If using a MIDI keyboard, play the indicated pitches and change "sound banks" by pressing low C# (C#2) to
ascend and low C to descend. Changing banks does not affect sounds already playing. It doesn't matter how long
the notes are held for (note off is ignored). A 4-octave keyboard is required (C2-C6).

If using the computer keyboard, simply press the space bar every time you see a note. The software interface
allows you to move around in the score in various ways for rehearsal purposes or should you become out of
sequence.

In both cases, the triggered sound file may contain any or no pitches, may start immediately or not, and may be
very short or very long, i.e. the indicated rhythms and pitches merely show when the trigger happens, not the
triggered sound file's duration or pitch. 

programme note
Hinting at something a little more coarse, the title HOTPO is in fact a completely innocent reference to the Collatz
Conjecture. This mathematical proposition, also known by other names, refers to a succession of numbers called
the hailstone sequence (or wondrous numbers), because their values usually ascend and descend like hailstones
in a cloud.

Though the mathematical proof of the conjecture is complex, the proposition is very simple: Take any positive
whole number; if it is even, divide it by two; if it is odd, multiply it by three and add one (hence the acronym Half
Or Three Plus One: HOTPO); repeat the process with the result and you will find that no matter which number
begins the process, you will always, given enough iterations, reach one. 

The algorithm is easy to programme and experiment with plus it produces rather nice images when given different
starting numbers and plotted over various iterations. I used the algorithm in this piece to generate section lengths
and repeated structures from nine basic rhythm sequences, hence my sequence was 9 28 14 7 22 11 34 17 52
26 13 40 20 10 5 16 8 4 2 1. The piece alternates sections opposing mixed materials (odd section numbers) with
obsessively repeated material (even). The numbers are also used for the generation of the sound files triggered
during the performance.

Despite the rather abstract nature of the generative procedure, the results of the algorithms were developed
intuitively and the piece as a whole arises out of and proceeds through a maelstrom of events fitting to the
imagery of a hailstorm.  
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214 218
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pizz.

arco

pizz. arco
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B--C
B+E

C-5
B-5

B-C
B+E
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gliss.
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arco
col	legno	and	sul	tasto	(until	H)	
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pizz.

pizz.

pizz.

solo

E-3
E-2

E+c3
B-5+c3

C-3+c3+8B-2,6 E-3

↕︎

without	vibrato	unless	
otherwise	directed
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↕︎ ↕︎ (pizz	ord.)
without	vibrato	unless
otherwise	directed
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gliss.
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arco	(col	lengo)	 arco

col	legno	and	sul	tasto	(until	H)	 arco	(col	lengo)	
arco

E-2 B-2,6
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E-3 E-2
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vib.	molto	 arco

arco vib.	molto	 arco
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E-2
B-2,6

E-3 E-2
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pizz.	(ord.)	
pizz.	(ord.)	

arco	con	crini	 pizz.

senza	sord.
pizz.	(ord.)	

arco	con	crini	 pizz.

senza	sord.
pizz.

arco arco arco

senza	sord.
pizz.

arco arco arco

B+E
B-C

E+c3
E+c3,c5

B-5 E+c3
E+c3,c5

C-5

B-5
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arco
pizz. arco pizz.

arco

pizz. arco
pizz.

arco arco

arco arco

B-5+c3
E+c3

C-3+c3+8
B+c3

B-C
B+E

B-6
B-5,6

B+E
B-C

E+c3 B+E

E+c3
B-5+c3

C-3+c3+8
B-5,6
B-6

B+E
B-C

E+c3
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302 303 304 305 306 307 308

arco pizz. arco

arco
pizz. arco

arco
arco

arco

arco arco

B-C B+E E+c3 B-5+c3 E-3 E-2
B-2,6

B-5+c3
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pizz.
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arco
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pizz.	(ord.)	 arco pizz. arco
pizz.

Bank	4

E+c3
B-5+c3

C-3+c3+8
B+c3

B-5+c3
E+c3

C-3+c3+8
B+c3

B-5+c3
E+c3 B-C

B+E
B-5+c3

E+c3
B-6
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arco

C-5
B-5 B-5+c3

E+c3

B-6

E+c3
B-5+c3

E+c3

C-3+c3+8
C-5

B-5

B-6
B-5,6

B-C
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arco pizz. arco pizz. arco

E+c3
B-5+c3

C-3+c3+8
B+c3

E+c3,c5

B-5+c3
E+c3

C-3+c3+8
B+c3

E+c3,c5
B-C
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↕︎
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gliss.

gliss.

gliss.
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Tempo	I slower 	=	126

faster 	=	134
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Tempo	I slower 	=	126

faster 	=	134





slower 	=	126
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Tempo	I slower 	=	126

faster 	=	134





slower 	=	126


328
329 330

331

332

pizz.
arco

pizz. arco

pizz.
arco pizz.

arco pizz. arco

pizz.
arco

pizz.
arco

E+c3,c5
E+c3

B-5+c3
B-5,6

E+c3
B-5+c3

C-3+c3+8

B-5+c3

↕︎ ↕︎ ↕︎
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gliss.

gliss. gliss. gliss.
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 faster 	=	134




Tempo	I
slower 	=	96

faster 	=	134

335 337 338

339 340

341

pizz. arco pizz. arco pizz.
arco

pizz. arco

C-3+c3+8
B+c3

B--C
B+E

B-5
C-5

E+c3
E+c3,c5

C-5 E+c3
B-5+c3

↕︎ ↕︎

↕︎ ↕︎

gliss.

gliss.

gliss.
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senza	sord.

pizz.
arco

pizz. arco
pizz.

arco
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B-6 B-5+c3
E+c3 E+c3

B-5+c3
C-3+c3+8

B+c3
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↕︎ ↕︎ ↕︎

gliss. gliss. gliss.

gliss.

gliss.
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I
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E+c3
B-5+c3

C-3+c3+8
B+c3

E+c3 B-5+c3
E+c3

C-3+c3+8
B+c3 E+c3

B-5+c3
C-3+
c3+8

gliss. gliss.

gliss. gliss.

gliss. gliss.

gliss. gliss.
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cresc.	poco	a	poco

pizz. arco

pizz. arco

pizz. arco

B+c3
E+c3

B-5+c3
C-3+c3+8
B+c3

E+c3
B-5+c3

E+c3
C-3+c3+8
B+c3

gliss. gliss.

gliss.
gliss.

gliss. gliss.

gliss. gliss.

40 HOTPO
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c.a.	in	F

clar	in	B♭

bsn
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pizz. arco
pizz.

arco

pizz.
arco

pizz.

arco

pizz.
arco

pizz.
arco

E+c3
B-5+c3

C-3+c3+8

B+c3
E+c3

B-5+c3
C-3+c3+8
B+c3

E+c3

gliss.

gliss.

gliss.

gliss.

gliss.

41HOTPO
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B-5+c3
E+c3

C-3+c3+8
B+c3

E+c3
B-5+c3

B+c3
E+c3

B-5+c3
C-3+c3+8
B+c3

gliss.
gliss.

gliss. gliss.

gliss. gliss.

gliss.
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c.a.	in	F

clar	in	B♭
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hn	in	F
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E+c3
B-5+c3

E+c3
C-3+c3+8

E+c3
B-5+c3

C-3+c3+8

B+c3

gliss. gliss.

gliss.
gliss.

gliss. gliss.

gliss
.

gliss.
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384

pizz.

pizz.

pizz.

E+c3
B-5+c3

C-3+c3+8
B+c3

B-5+c3
E+c3

C-3+c3+8
B+c3

gliss.

gliss. gliss.

gliss.
gliss.

gliss.
gliss.
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391

dim.	poco	a	poco

arco

arco

arco

E+c3
B-5+c3

C-3+c3+8

B+c3

E+c3
B-5+c3

C-3+c3+8
B+c3

E+c3
B-5+c3

E+c3
C-3+c3+8

(senza	gliss)

(senza	gliss)

(senza	gliss)
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pizz. arco

pizz. arco

pizz.
arco

E+c3
B-5+c3

C-3+c3+8
E+c3

B-5+c3
C-3+c3+8
B+c3

E+c3

(battuto	followed	
seamlessly	by	tratto)

(battuto	followed	
seamlessly	by	tratto)

(battuto	followed	
seamlessly	by	tratto)

gliss.

gliss.

gliss.
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pizz. arco pizz.

pizz. arco pizz.

pizz.
arco pizz.

(hand	on	mouthpiece	slaps)

B-5+c3
E+c3

C-3+c3+8
B+c3

E+c3
B-5+c3

C-3+c3+8

B+c3
E+c3

B-5+c3
C-3+c3+8
B+c3
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arco pizz.

arco
pizz.

arco
pizz.

E+c3 B-5+c3
E+c3

C-3+c3+8
B+c3

E+c3

B-5+c3 B+c3

(no	2nd	pizz	when	slurred)

(no	2nd	pizz	when	slurred)

(no	2nd	pizz	when	slurred)

gliss.

gliss.

gliss.
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L'istesso	tempo 












 L'istesso	tempo














 L'istesso	tempo




( )

( )

( )

picc421 425 426 428

arco pizz.

arco pizz.

arco pizz. arco

arco pizz.
arco

arco pizz. arco

E+c3
B-5+c3

C-3+c3+8
B+c3

E+c3
B+E
B-C

E+c3
E+c3,c5

B+E
B-5+c3

E+c3
C-3+c3+8
B+c3

IV molto	vib.

molto	vib.

J

J

J
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sing:gliss:up







429 430 431 432 433 434 435 436

arco
pizz.

arco pizz.

pizz.

pizz.

pizz.

B-5+c3
E+c3

B-C
B+E

gliss.
gliss.

gliss.

gliss.
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 slower 	=	96

( )


 Tempo	I

( )

( )

( )


 slower 	=	96


 Tempo	I

sing:gliss:up sing:gliss:up


 slower 	=	96 

 Tempo	I

438 439 440 441 442

arco pizz. arco pizz. arco

arco pizz.
arco

pizz.
arco

arco

arco

arco

B-C
B+E

E+c3
B-5+c3

E+c3,c5
E+c3

B-5

C-5 B-5,6

↕︎

↕︎

gliss.
gliss. gliss.

gliss.

gliss. gliss.
gliss.

K

K

K
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444 445 446 447 448

B+E
B-C

E+c3
E+c3,c5

E+c3
E+c3,c5

B-6 B-5 B+E
B-C

C-5
B-5

B-6
B-5,6

B-C
B+E

E+c3,c5B-C

sim:>
B+E

B-5,6
E+c3
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449 450 452 453

cresc.

cresc.

cresc.

cresc.

cresc.

cresc.

B-5,6
B-6

E+c3,c5
E+c3

C-4
C-4

B-5 B-6 B-5
C-5

C-4 B-C
B+E

B-5,6 C-4
C-4 E+c3,c5

E+c3B-
5,6

53HOTPO
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454 458

E+c3,c5
E+c3

B-5,6

B-6 B-5,6
C-5

B-5 B-6 trill	B
B-5

C-5 C-4
C-4

B+E E+c3,c5
E+c3

B-C

B+E C-4 E+c3
E+c3,c5

B-6
B-5,6

54 HOTPO
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sing sing







459 460 462 463

cresc.

cresc.

cresc.

cresc.

cresc.

cresc.

B-5,6
B-6

C-4
C-4

B-5,6
B-6

B-C
B+E

trill	-C,E
C-4

C-4 C-5
B-5 trill	c5

E+c3,c5 C-5
B-5

C-4
C-4

E+c3,c5

B-6
B-5,6 E+c3,c5

E+c3
B-5,6
trill	5
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sing sing sing

464 465 466 467 468

C-4
C-4

C-5
B-5 B+E

trill	-C,E

C-5
B-5

C-4 B+E
B-C

B-5,6
C-4

C-4

E+c3
E+c3,c5

trill	5
B-6

E+c3
E+c3,c5

B-5,6
C-4
trill	C

gliss.
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sing







469 471 472 473
474

cresc.

cresc.

cresc.

cresc.

cresc.

cresc.

Bank	5

C-5
B-5

B+E
B-C C-5

trill	B

B-5 C-4
C-4

B-5,6
E+c3

E+c3,c5 C-5
B-5

C-4
C-4

B-5,6
E+c3

E+c3,c5 C-5
B-5

C-4
C-4

57HOTPO




















picc

c.a.	in	F

clar	in	B♭

bsn

hn	in	F

Comp.

A.	Sax.

vln	1

vln	2

vla

vc

db

         




 
  


 


   


  


 


  


 


  


 

 



  





 

   


  





 

  





 

   


 

 

  


 





  

  


 


  










  

 

 




 


  





 


 

 





  

 

  


 

 




 


  


 




 

   





 

  


  


  





  


  







 

   




  

 

  









     















 





 







 



    







   

  











 


 




    

    

    

    

    


















































475 478 479

B-5,6
E+c3

E+c3,c5

trill	C
C-4

B-C
B+E

B-5,6
B-6

trill	-C,E
B-6
B-5,6

C-4
C-4

E+c3 C-4
C-4

E+c3
E+c3,c5

add	more	and	
more	'sing'	to	L
E-3
E-3,6

C-5
B-5

C-4

58 HOTPO
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sing sing

480 481 482 483 484

cresc.

cresc.

cresc.

cresc.

cresc.

cresc.

cresc.

cresc.

cresc.

B-5
C-5 E--3

E-3,6

B+E C-4
C-4

B+E
E-3
E-3,6

B-6
B-5,6

C-4
B-5,6
B-6 E-3

trill	6

C-5
B-5

C-4
C-4

B-5
trill	B
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sing sing:gliss:up




To	Fl.485 486 488 489 490

solo	(with	horn) sempre	tenuto

solo	(with	clarinet) sempre	tenuto

E-3,6
E-3

B-C
B+E

C-4
trill	C

B-C

B+E

C-4

C-4 E-3,6
trill	6

G+c1
trill	-C,E
B+E B-2,6

E-2

poco	sul	pont	e	
senza	vibrato sempre	tenuto

poco	sul	pont	e	
senza	vibrato sempre	tenuto

poco	sul	pont	e	
senza	vibrato

sempre	tenuto

gliss.

gliss.

gliss.

L

L

L

60 HOTPO
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slower 	=	126 faster 	=	160





 

 slower 	=	126 faster 	=	160





 

 slower 	=	126 faster 	=	160

491 494 495 497 498

pizz. arco

pizz.
arco

pizz.
arco

trill	6
E-3

E+c3,c5
E+c3

C-4 E+c3
trill	c5

E+c3,c5
trill	c5

E+c3
trill	c5

E+c3
E+c3,c5

B-5,6

only	downbows	until	M

only	downbows	until	M

only	downbows	until	M

gliss.

gliss.

gliss.

gliss.
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	sub.










499 500 501 502 504 506 507

pizz.
arco pizz.

arco

pizz. arco

pizz.
arco

G+c1 E-3
E-3,6

B-6
B-5,6

C-4 B-5,6 B-6 E+c3
E+c3,c5
E+c3
trill	c5

B-5,6

only	downbows	until	M
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