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Chapter 1: Introduction to Deep Learning in

Go
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expressionGraph
2 A x b(%e, %¥1) :: Vector float32
Op A x b :: Matrix a » Vector a » Vector a
Shape (2)
Overwrites Input -1 Data On: CPU
Vector (2) [1]
value [9.4 3.4]
/ | \
5] W :: Matrix float32 1 % :: Vector float3z
. Shape (2, 2) Shape @)
DTSRRI WNE =1 Data( (e )CDU Overwrites Input -1 Data On: CPU
Matrix (2, 2),[2 1] f
Value [@.9 @.7] Value VECtOE (2)7[1]
0.4 0.2 [ ]
expressionGraph
4 + false(%3, %2) :: Vector floate4
op + false :: Vector a » a = Vector a
Shape (2)
Overwrites Input 0 Data On: CPU
Vector (2) [1]
Value [12.4  6.4]
1
3 A x b(%e, %1) :: Vector floate4
op A x b :: Matrix a + Vector a » Vector a
Shape (2)
Overwrites Input -1 Data On: CPU
Vector (2) [1]
Value [12.4  6.4]
.d 3+
e el Rtat D Toat ol 1 x i: Vector floate4 b :: float6a
Shape (2, 2) Shape @
OvernitesRInpuy el Data On: CPU [overurites Input -1 Data On: CPU .Shape 0
5 L N Overwrites Input -1 |Data On: CPU
Matrix (2, 2),[2 1] Vector (2) [1]
Value [@.9 @.7] Value [ s 71 Value floate4 3
0.4 0.2
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Chapter 2: What Is a Neural Network and
How Do | Train One?

0 w :: Matrix float64
Shape (3, 1)
Overwrites Input -1 Data On: CPU
Vector (3, 1) [1 1]
value C[-0.168 0441  -1]
1 X i Matrix float64
Shape (4, 3)
0 w :: Matrix float64 Overwrites Input -1| Data On: CPU 2 |y :: Matrix float64 |
Shape (3, 1) Matrix (4, 3) [3 1] Shape (4,1)
Overwrites Input -1 Data On: CPU roo 11 Overwrites Input -1| Data On: CPU
e BRI awe | 101 11 vowe [t 1Y)
1 0 1]
L1 1 1]

0 w :: Matrix float64
Shape (3, 1)
Overwrites Input -1 Data On: CPU
Value Grad

Vector (3, 1) [1 1] .
C[-0.168 0.441 1] /ols(NIL)

Ptr: 0x842351307104x Ptr:
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—

AN
gradients \
7 SizeOf=4(%5) :: float64 d + false(%a, %9) :: float64
Op SizeOf=4 :: Matrixa — a Op +falseta—a—a
Shape () Shape ()
Overwrites Input -1 Data On: CPU Overwrites Input -1 Data On: CPU
Value %Is(NIL Value %Is(NIL)

1 ) /

S

0
Shape

Overwrites Input -1

Value

Vector (3, 1) [1 1]
C[-0.168 0.441 -0.999]

Ptr: 0x842350578400x Ptr: 0xc42025b0c0

w :: Matrix float64

(3,1)

Data On: CPU

Grad

Vector (3, 1) [1 1
S0 0 0
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Chapter 3: Beyond Basic Neural Networks -
Autoencoders and RBMs
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Label: 7, Guess: 7
Label: 1, Guess: 1
[ | abel: 2, Guess: 3
Label:5, Guess 6
Label:3, Guess 3
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Loading Movielens data

Building movie index

Loading and converting per-user ratings
Processing rating 100000 of 1000209
Processing rating 200000 of 1000209
Processing rating 300000 of 1000209
Processing rating 400000 of 1000209
Processing rating 500000 of 1000209
Processing rating 600000 of 1000209
Processing rating 700000 of 1000209
Processing rating 800000 of 1000209
Processing rating 900000 of 1000209

Number of unique users: 6040

Number of unique movies: 3706

3883 movies pruned to index of 3706 unique titles
Testing movie lookup: Erin Brockovich (2000)
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Training RBM...

Training iteration: 1

Training iteration: 101

Training iteration: 201

Training iteration: 301

Training iteration: 401

Training iteration: 501

Training iteration: 601

Training iteration: 701

Training iteration: 801

Training iteration: 901

Generating sample recomendation...
3408 Grumpier 0ld Men (1995)

594 Tom and Huck (1995)

2398 Dracula: Dead and Loving It (1995)
2321 Money Train (1995)

745 City of Lost Children The (1995)
1022 Across the Sea of Time (1995)
1357 Lamerica (1994)

3108 Big Bully (1996)

292 Juror The (1996)

3256 Journey of August King The (1995)
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Chapter 4: CUDA - GPU-Accelerated

Training

ALU ALU | o |
) | | | | o |
Control Unit | | o |
ALU ALU | | | | o [
| | | o |
| | | | o [
| | | o |
Cache | | | | o [
| | | o |
| o o [ |

DRAM DRAM

CPU GPU

GPU Optimizations

Maximum # of
ALUs

FLOPS

memory

Maximum memory
bandwidth

memary
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Memory Access Patterns
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Vector Parallelism Graph Parallelism

> nvidia-smi
sun Jul 15 09:57:05 2018

Driver Version: 390.59

> NVCC --version

nvcc: NVIDIA (R) Cuda compiler driver
Copyright (c) 2005-2017 NVIDIA Corporation
Built on Fri Nov_ 3 21:07:56 CDT 2017

Cuda compilation tools, release 9.1, V9.1.85
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> go run main.go
CUDA version: 90
CUDA devices: 1
Device 0

Clock Rate:
Memory
Compute

elembinop.ptx
elemunaryop.ptx
sigmoid32.ptx
sigmoid64.ptx

10

"GeForce GTX 1060 6GB"
1784500 kHz

6370295808 bytes

6.1
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Chapter 5: Next Word Prediction with

Recurrent Neural Networks

Y(t) Y{t-1) Y(t) Y{t+1)
A [ A
S(-1}) S(t) S{t+1)
RMNM Cell RMNM Cell *  RNN Cell »  RNNCell —»
& [ &
X X1}y X X{+1)
'Rolled' RNN 'Unrolled' RNN
Key:
X - input vector
S - cell state
¥ - output
1 - timestep
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NLL Loss
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Chapter 6: Object Recognition with

Convolutional Neural Networks

Dot Product

Image Filter Weights

011 022 059 100 014 043 058 042 055 011 0.86 | 0.37 | 0.32
085 030 083|022 064 013 033 011 058 073 0.14 | 0.22 | 0.32
022 023 021|072 030 018 031 034 045 043 0.58 | 0.57 | 043
044 065 0596 069 085 03% 025 0281 078 079

013 075 025 068 074 036 085 034 058 051

078 074 037 077 086 087 082 017 074 0.64

046 056 078 033 026 053 052 012 013 072

051 048 020 046 015 078 060 058 027 0.65

094 042 010 030 057 044 088 022 0.57 0.95

048 028 026 078 038 043 025 056 051 0.24
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Image
011 | 022 059 1.00|[ 014 045 058 042 055 011
095 | 030 083 022064 015 033 011 058 075
022 | 023 021 072030 018 031 034 045 043
044 065 056 069 089 039 025 081 078 079
013 075 025 068 074 036 085 034 058 051
078 074 037 077 086 087 083 017 074 0564
046 0596 078 033 026 053 053 012 013 072
051 048 020 046 019 078 060 0598 027 0.65
094 042 010 030 097 044 088 022 057 0395
048 028 056 078 038 049 025 056 051 024

Filter Weights

Dot Product

119

0.83

0.86 | 0.37 | 0.32
0.14 | 0.22 | 0.32
0.58 | 0.57 | 0.45
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Input
096 028|080 014 010 086 064 011 073 0.28
092 020|029 053 045 033 054 011 034 0.59
097 064 034 053 074 020 047 052 042 053
050 052 065 072 098 011 044 044 010 043
069 09 040 056 091 095 098 034 082 082
022 095 035 013 043 093 016 037 062 0.14
0.81 074 046 086 056 057 029 020 045 0.65
0.68 0950 097 094 061 09 052 061 073 0.23
097 091 088 022 046 056 040 012 075 0.87
0.52 064 09 035 063 035 022 042 083 043

MaxPool

0.96
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MaxPool
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Accuracy
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| MVIDIA-SMI 417.35 Driver Version: 417. CUDA Version: 19.0
| ——————————————————————————————— e e +
TCC/WDDM | Bus-Id Disp.A | Volatile Uncorr. ECC
Temp Perf Puwr:Usage/Cap]| Memory-Usage | GPU-Util Compute M.
===============================-t======================-.======================
GeForce GTX 108386 WDDM | ©PP0EePA:01:00.86 On |
P8 14W / 200W | 788MiB / 8192MiB | Default

Insufficient Permissions
. ..6)\Google\Chrome\Application\chrome.
C:\Windows\explorer.exe
..t _cwhnlh2txyewy\ShellExperienceHost.
. .dows .Cortana_cw5inlh2txyewy\SearchUI.
...mmersiveControlPanel\SystemSettings.
..2.0 x64 8Bwekyb3d8bbwe\WinStore . App.
...sktop App\AcWebBrowser\acwebbrowser.
18252 i . ..cal\mattermost\app-4.1.2\Mattermost.
.rogram Files\Microsoft VS5 Code\Code.
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Chapter 7: Maze Solving with Deep Q-
Networks

2019/06/17 22:29:33 width 21, height 11
Matrix (11, 21) [21 1]

n 11111
2
11
|1
11
|1
|1
11
|1
|1
1
{1 o}
true
false
false
false
2019/06/17 22:29:33 episode @, 1st loop
2019/06/17 22:29:44 episode 100, 1lst loop
2019/06/17 22:29:55 episode 200, 1st loop
2019/06/17 22:30:07 episode 300, 1lst loop
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@ 061 06 6 21 06 06 9 @ 061 0 06 0 06 06 0 0 1

1111111111111 111111 1]

2019/06/17 23:11:26 player at: {3 7} best: {-1 0}

2019/06/17 23:11:26 reward @, done false
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Chapter 8: Generative Models with
Variational Autoencoders
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Encoding
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Mean - 8

Log(SD) - 8

Sample - 8
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Sample - 8
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Epoch Standard Variational
Autoencoder Autoencoder
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Chapter 9: Building a Deep Learning
Pipeline
Kubernetes

s M 4 o & &

General File Sharing Disk Advanced Proxies Daemon Kubernetes

2 Enable Kubernetes

Start a Kubernetes single-node cluster when starting Docker Desktop.

Deploy Docker Stacks to Kubernetes by default

Make Kubernetes the default orchestrator for "docker stack" commands
(changes "~/.docker/config.json")

Show system containers (advanced)

Show Kubernetes internal containers when using Docker commands.

@® Docker Engine is running ® Kubernetes is running
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€ - C @ localhost:30080/app/recent-changes

PACH DASH Search Pachyderm
X
Home

L Recent Changes

1 repos * 0 pipelines
D] Recent Changes

/. images
o t‘ 9 ) Manually Ingested Repo
o Repos .\\7 /j Updated a few seconds ago

5 files « 1 dirs - 146.53 MB + 1 commits

1:{_ Pipelines
B  Jobs
o 3 Settings
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© >

e

Home

Recent Changes

Repos

Pipelines

Jobs

Created 3 hours ago

images

Manually Ingested Repo Ingest Data

Last commit: 10 minutes ago o
"\__/

Settings

‘ 5 data files € 1commit

B ! directory N 1branch

o 146.53 MB ! 1 commit tree
Latest content

Commit finished 10 minutes ago
5items afew seconds

BB train

See all...
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