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EXRNAECETiE (SGD)

XM LEPF L (stochastic gradient descent, SGD)
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AdaGrad
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- MERBN B ECKETE (SGD)
- Momentum

- AdaGrad

- RMSProp

- Adam
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Adam (Adaptive Moment Estimation)
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o/ — ATANXZ ~(pitch): stop a note at pitch
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o\[=7 - : change current velocity to value
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Performance RNN

o ./ — A AN Npitch): start a note at pitch
o/ — NATANXZ N(pitch): stop a note at pitch
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https://github.com/tensorflow/magenta/tree/master/magenta/models/performance_rnn

e performance

e performance_with_dynamics

e performance_with_dynamics_and_modulo_encoding
e density_conditioned_performance_with_dynamics

e pitch_conditioned_performance_with_dynamics

e multiconditioned_performance_with_dynamics



https://github.com/tensorflow/magenta/tree/master/magenta/models/performance_rnn
http://download.magenta.tensorflow.org/models/performance.mag
http://download.magenta.tensorflow.org/models/performance_with_dynamics.mag
http://download.magenta.tensorflow.org/models/performance_with_dynamics_and_modulo_encoding.mag
http://download.magenta.tensorflow.org/models/density_conditioned_performance_with_dynamics.mag
http://download.magenta.tensorflow.org/models/pitch_conditioned_performance_with_dynamics.mag
http://download.magenta.tensorflow.org/models/multiconditioned_performance_with_dynamics.mag
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http://download.magenta.tensorflow.org/models/performance.mag
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EFI)IZEEIT D Performance_model.py

default configs = { :E;')l/%*;ﬁ

<4

'performance’': PerformanceRnnConfig (

magenta.protobuf.generator pb2.GeneratorDetails(

protobufZ{ERA U Tid&
snHAN & TEFR

id="performance’
4

<4

description='Performance RNN'),
magenta.music.OneHotEventSequenceEncoderDecoder (
magenta.music.PerformanceOneHotEncoding()),

tf.contrib.training.HParams (

batch size=64, tensorflow®

rnn layer sizes=[512, 512, 512], * tf.contr‘lb.tralnlng.HParams
AVY R2ERBULT

dropout keep prob=1.0, INTIN—INS A—SDIEE

clip norm=3,

learning rate=0.001)),



EFI)IZEEIT D Performance_model.py

'performance with dynamics': PerformanceRnnConfig(
magenta.protobuf.generator pb2.GeneratorDetails(
id="performance with dynamics’',

description="'Performance RNN with dynamics'), ] ]
Performance with dynamicsTI&

magenta.music.OneHotEventSequenceEncoderDecoder( ANOSF1 DINS A—IHED

magenta.music.PerformanceOneHotEncoding(

num_velocity bins=32)),

tf.contrib.training.HParams(
batch size=64,
rnn_layer sizes=[512, 512, 512],
dropout_keep prob=1.0,
clip norm=3,
learning rate=0.001),

num_velocity bins=32),



EFI)IZEEEKRI D Performance_model.py

‘density conditioned performance _with _dynamics': PerformanceRnnConfig(
magenta.protobuf.generator pb2.GeneratorDetails(

id="density conditioned performance with_dynamics',

Density Conditioned
performance with dynamics<TI(d&
Density®D/\S AXA—~hYEh
Density(3iFEIdHIZD DEDEE

description="'Note-density-conditioned Performance RNN + dynamics'),
magenta.music.OneHotEventSequenceEncoderDecoder(
magenta.music.PerformanceOneHotEncoding(
num_velocity bins=32)),
tf.contrib.training.HParams(
batch_size=64,
rnn_layer sizes=[512, 512, 512],
dropout keep prob=1.0,
clip_norm=3,
learning rate=0.001),
num _velocity bins=32,
control signals=|[
magenta.music.NoteDensityPerformanceControlSignal(
window size seconds=3.0,

density bin ranges=[1.0, 2.0, 4.0, 8.0, 16.0, 32.0, 64.0])

1),



EFI)IZEEIT D Performance_model.py

'pitch_conditioned performance with_dynamics': PerformanceRnnConfig(
magenta.protobuf.generator pb2.GeneratorDetails(
id="pitch_conditioned performance with dynamics’,
description="Pitch-histogram-conditioned Performance RNN'),
magenta.music.OneHotEventSequenceEncoderDecoder(

magenta.music.PerformanceOneHotEncoding(

Pitch Conditioned performance
with dynamicsTI(&
PithHistogrambYighil

num_velocity bins=32)),
tf.contrib.training.HParams(

batch _size=64,

i taver sizess[diz, 512, 512, PithHistogram(Z 1 2 EehThliC
BHEIESTIEETEZS

dropout_keep prob=1.0,

clip_norm=3,

learning rate=0.001),
num _velocity bins=32,

control signals=|[

magenta.music.PitchHistogramPerformanceControlSignal(

window size seconds=5.0)

1),
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Performance RNNTCE 4R

BUNDLE PATH=<absolute path of .mag file>
CONFIG=<one of 'performance', 'performance with dynamics', etc., matching the bundle>

performance_rnn_generate \ #python generate.py CHA[EETT

--config=${CONFIG} \

--bundle file=${BUNDLE PATH} \

--output _dir=/tmp/performance_rnn/generated \
--num_outputs=10 \ #4 R

--num_steps=3000 \ #XT VA HAPHETIELLETY
--primer _melody="[60,62,64,65,67,69,71,72]"

ERATYaraAYY R

ERTTE RS EZMNBEE UL TR MNLTEE 6 "[60, 64, 67]”

primer_melody: AT ERD X OT 4 —ZRT NV TEE 0127 /—hFYVIN— A/ —KAT 2/ —AXR2 K
%l: "[60, -2, 60, -2, 67, -2, 67, -2]"

primer_midi : £XJTER5EFZMIDI7 7 1L TIEE CTE 5

Ly

primer_pitches:

notes_per_second : 1 RO EH

ZDflEMelody RNNZR E ERIFRGD TS (gpmR EIEH D FEA)




Performance RNNTCE 4R

python magenta/models/performance_rnn/performance_rnn_generate.py \
--config=pitch_ condltloned _performance with _dynamics \

--bundle file=/CBEHDIRIEIC

BT /NAEE/pitch conditioned performance with dynamics.mag \

--output_dir=/CBBDIRBICELE/NAEE/ \

--num_outputs=1 \
--num_steps=3000 \
--notes _per_second=1 \

--pitch _class histogram="[2, @0, 0, 06, 1, 0, 0, 1, @0, 0, O, 1]"

pitch class histogram

[IfERIT 2EZEEI 2EHN TSIV
RFZNZTNERICEH,ZBIETIEE,

S HDH2 6

EEEAIECmM7 (¢, e, g, b) TCODE

===

notes per second% 1 ICIETE,



Performance RNNTCE 4R
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Performance RNNTCE 4R

python magenta/models/performance rnn/performance rnn_generate.py \
--config=pitch_ condltloned _performance with _dynamics \

--bundle file=/CBEBDIRIBEICEDLE/NAIEE/pitch conditioned performance with dynamics.mag \

--output_dir=/CHEDRIRICELE/NRATEE/ \

--num_outputs=1 \
--num_steps=9000 \
--notes per second=64 \

--pitch_class_histogram=*“[5, 0, 1, 1, 4, 0,1, 3, 0,2, 1, 1]”

J)IL—/— MBI A4 —)L Thotes per second 6 4 |C



Performance RNNTCE 4R
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MEDFEEETILOIERK

Notesequence D1ERX HBXBBZMIDIZ 7L (Ffzl@MusicXMLZ 7 L)

NH3T714 L7 K —DIEE

/

INPUT_DIRECTORY=<folder containing MIDI and/or MusicXML files. can have child folders.>

SEQUENCES_TFRECORD=/tmp/notesequences.tfrecord

convert_dir_to note_sequences \ ‘\\\\\\\\\\\\
——input_dir=$INPUT_DIRECTORY \

——output_file=$SEQUENCES_TFRECORD \ IEEDT« LY MY —(ctfrecord” 7 1 )L % 1ERY
—-—recursive

FREIFtmp 7 A LT —)

NotesequencefERL D ETT



MEDFEETIVOIERK

Sequence Example D{ERK

e

CONFIG=<one of 'performance', 'performance with_dynamics', etc.>

performance _rnn_create dataset \

--config=${CONFIG} \ ) notesequence DIETE
--input=/tmp/notesequences.tfrecord \

--output_dir=/tmp/performance_rnn/sequence_examples \

--eval_ratjo=0.10 T
K\ REFTXTAL TN —DIEE

NL—ZV 07 —% EFHmT —5 DEIG

2 DDtfrecord7 7 1 ILHBMERRENEK T,
No—ZV9J5—% FHliT—45 T,
eval_ratioldFHili7— ¥ DEIS T,
Hl:010=hL—=2957—990%. FHHET—>1 0%

IRFHMelodyRNNZR & & DIE LY




MEDFEEETILOIERK

TTFILDFE & il
configZ 1 DIEE

performance_rnn_traink)/////////////:;”””””,’—§€$i524,L/57F~U-_{D$EEE

--config=%{config} \
--run_dir=/tmp/melody rnn/logdir/runl \
--sequence_example file=/tmp/melody rnn/sequence_examples/training performances.tfrecord \
--hparams="batch_size=64,rnn_layer sizes=[64,64]" \

--num_training steps=2000 \\\\ ‘\\\\\\\\
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configZ 1 DIEE

performance_rnn_traink)/////////////:;”””””,’—§€$f524,L/57F~U-_{D$EEE

--config=%{config} \
--run_dir=/tmp/melody rnn/logdir/runl \

--sequence_example file=/tmp/melody rnn/sequence_examples/training performances.tfrecord \
--hparams="batch_size=64,rnn_layer sizes=[64,64]" \
--num_training_steps=2000 \ \\\\ $\\\\\\\‘
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https://www.nvidia.com/drivers
https://developer.nvidia.com/cuda-toolkit-archive
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https://www.nvidia.com/drivers
https://ja.wikipedia.org/wiki/NVIDIA
https://ja.wikipedia.org/wiki/Graphics_Processing_Unit
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e Added support for the following GPUs:

Quadro P520
Quadro RTX 3000
Quadro T1000
Quadro T2000

NVIDIASTUDIO

e Fixed a bug, introduced in 415.13, that caused audio over DisplayPort to not work in some configurations.
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« CUDA Y—=JLFVY b
TensorFlow (& CUDA 10.0 [EWaULTWET (TensorFlow (& 1.13.0 BIf#) CUPTI (CUDA Profiling Toolkit
Interface) (& CUDA Y—)LF+Y MCAIBUET
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https://developer.nvidia.com/cuda-toolkit-archive

CUDA Toolkit Archive

Previous releases of the CUDA Toolkit, GPU Computing SDK, documentation and developer drivers can be found using the links below. Please select the release you"
from the list below, and be sure to check www.nvidia.com/drivers for more recent production drivers appropriate for your hardware configuration.

Download CUDA Toolkit 10.1 Learn More about CUDA Toolkit 10
Latest Release
CUDA Toolkit 10.1 update2 (Aug 2019), Versioned Online Documentation

Archived Releases

CUDA Toolkit 10.1 update1 (May 2019), Versioned Online Documentation
CUDA Toolkit 10.1 (Feb 2019), Online Documentation

CUDA Toolkit 10.0 (Sept 2018), Online Documentation

CUDA Toolkit 9.2 [May 2018),0nline Documentation

CUDA Toolkit 9.1 (Dec 2017), Online Documentation

CUDA Toolkit 9.0 (Sept 2017), Online Documentation

oolkit 8.0 GA2 (Feb 2017), Online Documentation

I
Toolkit 8.0 GA1 (Sept 2016), Online Doc ntation


https://developer.nvidia.com/cuda-toolkit-archive
http://docs.nvidia.com/cuda/cupti/
https://developer.nvidia.com/cuda-toolkit-archive
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A9>0—RICEFEFHBETT
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https://developer.nvidia.com/rdp/cudnn-download

A>AM=JLUENVIDIAV I hOx7 )\wo—20)\—23 > —BUTWBA S EZCHERESTZEL,
cuDNN64 7.dll D71 )LHVRuvE. TensorFlow (d5edHAFNE T A

CUDA. CUPTI. cuDNN O&A > X b—=JLFeT« LT ~J%Z %PATH% RIEZETENMUET,
e X (E. CUDA W—IL=Fwvw %z C:¥Program Files¥NVIDIA GPU Computing Toolkit¥CUDA¥v10.0 (1> X b—JL L. cuDNN % C:
¥tools¥cuda (C1 > XA h—=JILIDIHZE. %PATHY% ZRDKLDICEFTLUET,

SET PATH=C:\Program Files\NVIDIA GPU Computing Toolkit\CUDA\v10.0\bin;%PATHS

SET PATH=C:\Program Files\NVIDIA GPU Computing Toolkit\CUDA\v10.0\extras\CUPTI\1libx64; $PATH%
SET PATH=C:\Program Files\NVIDIA GPU Computing Toolkit\CUDA\v10.0\include; $PATHS

SET PATH=C:\tools\cuda\bin; $PATH%
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pip CA VAKN—ILTE X,

pip install tensorflow-gpu
pip install magenta-gpu
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tensorflow-gpu D EN{EFESE

# T4 J)LFGPU (device:Q)#3E& TITHIETEE1TS

import tensorflow as tf /

with tf.device(‘/gpu:0'):
a = tf.constant([1.0, 2.0, 3.0, 4.0, 5.0, 6.0], shape=[2, 3], name='a’)
b = tf.constant([1.0, 2.0, 3.0, 4.0, 5.0, 6.0], shape=[3, 2], name="b') YW | 0-6.00 6 DDEXRAEED
c = tf.matmul(a, b)

, ) 2x3 & 3x2 DITHDIER
with tf.Session() as ses\
print (sess.run(c))

EITHaR
[[22. 28.]

[49. 64.]] EFENNIEPUERINTWET



tensorflow-gpu D EN{EFESS

from tensorflow.python.client import device_lib __
device_lib.list local devices()

EITHER

[name: "/device:CPU:0"
device type: "CPU"
memory_ limit: 268435456
locality {

}
incarnation: 4078575508350901766, name: "/device:GPU:0" |

device_type
memory_limit: 9116851241

locality {
bus id: 1
links {
}

}
incarnation: 10344218195456938314

physical _device desc: "device: 0, name: GeForce RTX 2080 Ti/, pci bus
id: 0000:01:00.0, compute capability: 7.5"]

GPUMFRRE 0K
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HACD UL TULNSmnist cnn.py CGPUTODEFEE ZZETL CWZT

EXmydl
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mnist 707 5 L\ TgpuD EN{EFESR

mnistZGPUT

4E:gfdevice:GPU:U with 8694 MB memory) -> I8 GeForce RTX 2080 Ti, pci bus id: 01:00.0, compute
s l

[s 108us/step - loss: 0.2631 - acc: 0.9196 - val _loss: 0.0569 - val _acc: 0.9817

e/ cteph=N| o= (INN87N=" acer (1N973N=va | ¥l o==: val _acc: 0.984;

/B - loss: 0.0635 - acc: 0.9806 - val _loss: 0.036 e
-k 4/12 -
1 3s bbus/step - loss: 0.0548 - acc: 0.9838 - val _loss: 0.0332 - val_acc:

' i 3s Bhus/step - loss: 0.0466 - acc: 0.9856 - val_loss: 0.0288 - val_acc: 0.9906
poch 6712 g g - §
} i 3s BBus/step - loss: 0.0411 - acc: 0.9877 - val loss: 0.0305 - val acc: 0.9895
—poch 7/12

val loss: 0.0269 val acc: 0.9906
: (0.9905 val loss: 0.0277 val acc: 0.9910

. 0.990% - val loss: 0.0270 val acc: 0.9917
: 0.9917 val loss: 0.0253 - val _acc: 0.9923

: 0.9919 val loss: 0.028: val _acc: (.9916

c: 0.9927 val loss: (. val _acc: 0.9926

est |oss: 0,02613335 148522616

est accuracy: U.4Y47b

1epoch3. H5#FE,
12 epochTH4 5. 5#TY,
K1 O0RBEVWSEETEFETCETVWET,
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mnistZzCPUT

019-07-26 23:14:54.372823: O e s S WS (90 W W
oW b lnar YoWas not comp i R

s/step - loss: 0.2736 - acc: 0.9166 - val loss: 0.0604 - val _acc: 0.9796
[:II(: /
;DUUUf 355 3 :uﬁfﬁ.lﬁ = IOSS: :.0391 e [ (R : - ya|_|ﬁgg; :_:: A - VB'_BCCZ :.9355
) UL s/step - loss: 0.065%1 - ace: 0.9810 - val loss: 0.0484 - val acc:
QQ;h 4/17 _ R | |
50000/60000 [ 3= : . oss: 0.0549 acc: 0.9836 - val loss: 0.0332 - val acc:

5 719

poch H/12 o A, -
oss: (0.0474 acc: [.Y85Y val loss: 0.0290 val acc:

oss: (.0427 acc: 0.987( val loss: 0.029¢ val _acc:

oss: 0.0375% acc: 0.9879 val loss: 0.0308 - val acc:

oss: (.0332 acc: (.989/ val loss: 0.029 val _acc:

oss: (.0312 acc: 0.9910 val |oss:

jpoch 10/12
; 100 [ 39s ; o oss: 0.0289 - acc: 0.9913 - val loss:
Eillijilli:ih ] ] ] Y

s0000/60000 [ 3Bz BOBus/step oss: (.025H8 acc: 0.9918 val loss: 0.028¢ val_acc: 0
2 ?f]g ) _ : e
/80000 oss: (. acc: [ val loss: (.0282 val acc: 0.9919

1 epoch3 7 #F E T,
12 epochZEH I B TWVWXRIDT7 22 5MFETT,
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GPUTEX7T—9%250 0H¥FE

boccuracy = 0.6590521, Globz
Accuracy [].6E1}}IJ|, ] obsz
blubjl_. D; eC. / gﬁﬁ?,
Accuracy = H h*]
global _step/ Vi
Accuracy = H hrwrii 4 41330, Loss = 1.08911%4, Perplexit
global step/ J.;f* 15
ﬁccuruuy = U.bL] 4 Step 41340, |Loss 0931076, Perplexit
g|oba|_5tepf56( 2l 5';
ﬁccuracy - U_BB]@&&’, ? DIDE 8_3} - “35:, = ] ” r41 FHIF|P”I+
2| obal “fépﬁSECZ 2.97349
Accuracy = ﬂ RF]“E?&, Global Step = 4360, Loss 1.0882498, Perplexit
global_step/ ..'ﬂgﬂaﬁf?
ﬁccurauu Global Step = 4370, Loss = 1.07/5%5463, Perplexity
-_w = H hlr 9, Global Step 41380, Loss = 1.0751606, Perplexity = 2.9304636 (3.35
zlobal . pﬁzec: 2.98415
uuuu,i_w =0 hhﬂh]w, Global Step = 4390, Los 1.0679458, Perplexit
g|oba| step/ ik et

1 O[ElDZ&EXxT 0T1 00
3. 4¥x1 0T34BEFEETT,
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CPUTE¥T—%%500*E

474323, Global

5508264, Global Step

CCUracs [ 26 4 : l|ub1|
:|Oba|_itcr ec: (. ”hﬁ4

ccuracy = () hq*] 1]. f|nb1|
:III:ZIl:ZI:Eil_Etr:[-, cecC. || h}n I_.

||H[1Lu =1l Pr]}11 : ||”L1|
lubil ep/sec: i] ] 4

ccuracy = 0.65318 :iEé:, G lobal !

| oba ‘+H; :;I 0.597399

"HliLw = (0.662202 Hh, Global Step
| obal }fg::I 0.57040%

1 OElOZ&EXx10T100[
FEIF1 4Mx1 0T2220MIFETT,

Step = 4201,

DSS - ].1?2]493s

21493, Perplex |+
1.1282436, Perplexit

85216, Perplexity =

0925922, Perplexity =

1.0916753, Perplexity



