Tutorial to setup coding environment for ML4T

This tutorial will show how to setup the environment for coding the assignments for machine
learning for trading in windows 10 platform. Two different methods will be shown here:

Method 1: Install python and all the required libraries on windows platform directly using
anaconda. However this method will NOT be supported in this class and grading scripts
won’t run.

Method 2: Load Ubuntu 16.04 image using virtualbox on windows and install python and all

the required libraries inside the ubuntu virtualbox. This method will run all the code including
grading scripts without any issues.

Method 1
Install python and all the required libraries on windows 10 platform directly using
anaconda.

1. Install git for windows:

e Download git from https://qit-for-windows.github.io/ and install it with default options.

e Search for git bash in windows search menu:

0O O Filters v

Best match

Git Bash
Desktop app

Command
= git bash
Search suggestions »

L git bash - see web results

£ git bash


https://git-for-windows.github.io/

e In the git bash, go to any folder where you want to clone the ml4t assignments
repository.
e Type the following command to clone the git repo :

git clone https://github.gatech.edu/ML4T/ML4T_2017Fall.git

e The ml4t assignment git repository would have been successfully cloned as shown
below:

MINGW6B4:/c/Users/nitin/Desktop/MLAT_2017Fall — O X

$ cd M4

all (
§ 1s
README .md util.py

2017Fall (

2. Install Anaconda:

Download anaconda 4.4.0 installer (python 2.7 version) from
https://www.anaconda.com/download/#download , either the 64 bit or 32 bit version based
on your machine.

Follow the screenshots below to install anaconda:


https://github.gatech.edu/ML4T/ML4T_2017Fall.git
https://github.gatech.edu/ML4T/ML4T_2017Fall.git
https://github.gatech.edu/ML4T/ML4T_2017Fall.git
https://www.anaconda.com/download/#download

2 Anaconda2 4.4.0 (64-bit) Setup - X

Welcome to Anaconda2 4.4 0
. (64-bit) Setup
:’. Setup will guide you through the installation of Anaconda2
J 4,4,0 (64-bit).

ANACO N DA Itis recommended that you dose all other applications

Powered by Continuum Analytics before starting Setup. This will make it possible to update
relevant system files without having to reboot your
computer,

Click Mext to continue.

Next> { | Cancel

2 Anaconda2 44.0 (64-bit) Setup o x

Select Installation Type

.J ANACONDA  please select the type of installation you would like to perform for
Anaconda2 4.4.0 (64-bit).

(O All Users (requires admin privileges)

Continuum Analytics, Inc, -

<gack | mext> | | Cancel




) Anaconda? 4.4.0 (64-bit) Setup — *

Choose Install Location
J ANACONDA  choose the folder in which to install Anaconda2 4.4.0 (64-bit).

Setup will install Anaconda2 4.4.0 (64-bit) in the following folder. To install in a different
folder, dick Browse and select another folder. Click Next to continue.

Space required: 1.8GB
Space available: 328.6GB

Continuum Analytics, Inc, —

<Back | MNext> | = Cancel

2 Anaconda?2 4.4.0 (64-bit) Setup — X

Advanced Installation Options
J ANACONDA  customize how Anaconda integrates with Windows

Advanced Options

[[] Add Anaconda to my PATH environment variable

Not recommended. Instead, open Anaconda with the Windows Start
menu and select "Anaconda (54-bit)”. This "add to PATH" option makes
Anaconda get found before previously installed software, but may
cause prablems requiring you to uninstall and reinstall Anaconda.

[ Register Anaconda as my default Python 2.7

This will allow other programs, such as Python Tools for Visual Studio
PyCharm, Wing IDE, PyDev, and MSI binary packages, to automatically
detect Anaconda as the primary Python 2.7 on the system.

Continuur Analytics, Inc, —
<Back || mstal | | cancel
2 Anaconda2 4.4.0 (64-bit) Setup - s
g ) ANACONDA  please review the license terms before instaling Anaconda2 4.4.0
(64-bit).

Press Page Down to see the rest of the agreement.

Copyright 2017, Continuum Analytics, Inc.
All rights reserved under the 3-dause BSD License:

Redistribution and use in source and binary forms, with or without modification, are
permitted provided that the following conditions are met:

If you accept the terms of the agreement, dick I Agree to continue. You must accept the
agreement to install Anaconda?2 4.4.0 (64-bit).

Continuum Analytics, Inc, —

<Back | IAgee | @ Cancel




2 Anaconda2 4.4.0 (64-bit) Setup

Installing
ANACONDA  Pplease wait while Anaconda2 4.4.0 (64-bit) is being installed.

Installing: python-2.7.13-1 (into roat)

Show details

Continuum Analytics, Inc,

< Back Next > Cancel

2 Anaconda2 4.4.0 (4-bit) Setup

Thanks for installing Anaconda!

Anaconda is a modern open source analytics platform
powered by Python.

ANACO N DA Share your notebooks, packages, projects and environments

Powered by Continuum Analytics on Anaconda Cloud!

[JLearn more about Anaconda Cloud

[JLearn more about Anaconda Support

<iak |[_Fnsh | | cancel




Open anaconda prompt from windows search menu:

n ® Filters v/
Best match

i Anaconda Prompt

Desktop app
Search suggestions »
anaconda prompt - See web results
anaconda prompt commands
anaconda prompt windows
anaconda prompt download
anaconda prompt mac
anaconda prompt change directory
anaconda prompt pip

0
0
el
0
0
0
0
el

using anaconda prompt

A anaconda prompt

B Anaconda Prompt — O *

s\nitin\Anaconda2) C:\Users\nitin>

3. Create virtual environment:

e |n anaconda prompt, type in the following command to create a virtual environment
named ml4t with specific version of python.

conda create -n ml4t python=2.7.12

Type vy if any prompts appear.



e Type the following command to install all the libraries inside ‘ml4t’ virtual
environment. Type y if any prompts appear

conda install -n mi4t cycler=0.10.0 functools32=3.2.3.2 matplotlib=2.0.2
numpy=1.13.1 pandas=0.20.3 py=1.4.34 pyparsing=2.2.0 pytest=3.2.1
python-dateutil=2.6.1 pytz=2017.2 scipy=0.19.1 six=1.10.0 subprocess32=3.2.7
Type vy if any prompts appear.

e In future, if you want to remove the ‘ml4t’ virtual environment, you can use the
following command:

conda env remove -n mi4t

4. Using virtual environment:

e To start coding in the virtual environment, type the following command:
activate mi4t

You should see ml4t appear in the terminal as shown below:

B Anaconda Prompt — m] bed

(mlat) C:\Users\nitinsg

e To check python version:
python --version

It will print:
Python 2.7.12 :: Continuum Analytics, Inc.



e To verify that the correct version of libraries are installed, type:
conda list

Make sure the appropriate libraries are matching the versions listed here;
http://quantsoftware.gatech.edu/ML4T_Software Installation

e To deactivate from the virtual environment type,
deactivate
However this puts the user out of the anaconda environment itself, and activate

command when typed again won’t be recognized. You can start a new anaconda
prompt to activate the virtual environment again. Refer to image below.

B Anaconda Prompt = [m] X

rs\nitin>activate ml4t

e Before we start running our code, the path to the git repository needs to be added to
PYTHONPATH, as python needs to find the support scripts for grading and util (i.e
grading folder and util.py inside the repo). For this, we need to add the path to
environment variables as shown below:


http://quantsoftware.gatech.edu/ML4T_Software_Installation

Type advanced system settings in windows search menu and select it

(] [} Filters v/
Best match

View advanced system settings
= Control panel

Search suggestions »

L advanced system - See web results

£ advanced system

Click on environment variables:

g

System Properties

Computer Name Hardware Advanced System Protection Remote

You mustbe logged on as an Administrator to make most of these changes

Performance

Visual effects, processor scheduling, memory usage, and virtual memory

Settings
User Profiles
Desktop settings related to your sign-in

Setlings...
Startup and Recovery
System startup. system failure. and debugging information

Settings...

Environment Variables

0K Cancel Apply




Environment Variables

User variables for nitin

Variable
OneDrive
Path
TEMP
T™P

Value

C:\Users\nitin\OneDrive
%USERPROFILE%\AppData\Local\Microsoff\WindowsApps;
%USERPROFILE%\AppData\Local\Temp
%USERPROFILE%\AppData\Local\Temp

New. Edit...
System variables
Variable Value o
ComSpec CAWINDOWS\system32\cmd.exe
NUMBER_OF_PROCESSORS 4
os Windows_NT
Path C\Python27\;C:\Python27\Scripts;,C:\ProgramData‘\Oracle\Jav...
| PATHEXT COM;.EXE;.BAT; CMD;.VBS; VBE;JS; JSE; WSF, WSH; MSC
E PROCESSOR_ARCHITECTU.. AMD&4
: PROCESSOR_IDENTIFIER Intel64 Family 6 Model 142 Stepping 9, Genuinelntel v

New... Edit... Delete

OK Cancel

Click on New.. and type PYTHONPATH in variable name and path to ML4T_2017Fall (the

git repo) in variable value. Select ok.

New User Variable

Variable name:

[PYTHONPATH |

Variable value: | Ci\Users\nitin\Desktop\ML4T_2017Fall ‘

Browse Directory.

Browse File...

Cancel

PYTHONPATH would have been added in environment variables. Select ok.

Environment Variables

User variables for nitin

Variable Value
i OneDrive C\Users\nitin\OneDrive
Path %USERPROFILE%\AppData\Local\Microsoft\WindowsApps;
PYTHONPATH CA\Users\nitin\Desktop\ML4T_2017Fall
d TEMP %USERPROFILE%\AppData\Local\Temp
T™P %USERPROFILE%\AppData\Local\Temp

Edit. Delete
System variables
Variable Value a7
ComSpec CA\WINDOWS\system32\cmd.exe
NUMBER_OF_PROCESSORS 4
oS Windows_NT
Path C\Python27\;C:\Python27\Seripts;C\ProgramData\Oracle\Jav.
| PATHEXT COM;.EXE; BAT,.CMD; VBS; VBE; JS; JSE, WSF, WSH; MSC
S PROCESSOR_ARCHITECTU.. AMD64
| PROCESSOR_IDENTIFIER Intel64 Family 6 Model 142 Stepping 9, Genuinelntel &
New. Edit. Delete

oK Cancel




e Now make sure to open a new anaconda prompt, and activate ‘ml4t’ virtual
environment, then go to the ml4t git repository cloned previously and enter
‘assess_portfolio’ folder and type:

python analysis.py

You should see the following result as shown in image below:

8 Anaconda Prompt

\nitin>activate ml4at

(ml4t) C:\Users\nitin\Desktop\MLAT 2017Fall\assess_portfolio>g




Method 2: Using Ubuntu 16.04 image in virtualbox on windows.

1. Download ubuntu 16.04.3 LTS image from https://www.ubuntu.com/download/desktop .

2. Download and install virtualbox from https://www.virtualbox.org/wiki/Downloads using
default options.

3. Follow the instructions below to load ubuntu 16.04 as virtual machine.

Open virtualbox and click on new.

W7 Oracle VM VirtualBox Manager = O he

File Machine Help

w4

‘ 4 §a3 Details | @ Snapshots
New Settings Discard Start,

Welcome to VirtualBox!

The left part of this window is a list of all virtual machines on your computer. The list is
empty now because you haven't created any virtual machines yet.

&
In order to create a new virtual machine, press the New L4
button in the main tool bar located at the top of the f
window. 2

You can press the F1 key to get instant help, or visit 4—5
e virtualbox.org for the latest information and news. <

~

In the new dialog box, give a name to the virtual box and select type as linux and version as
ubuntu (32 bit or 64 bit accordingly).

Create Virtual Machine

Name and operating system

Frm—

Please choose a descriptive name for the new virtual machine and
select the type of operating system you intend to install on it. The
name you choose will be used throughout VirtualBox to identify this
machine.

Name: |ubuntu_16_D4| |

Type: |Linux | [E

Version: |Ubuntu (64-bit) x

Expert Mode Cancel



https://www.ubuntu.com/download/desktop
https://www.virtualbox.org/wiki/Downloads

Allocate some amount of memory for virtual machine as feasible.

& Create Virtual Machine

Memory size

Select the amount of memory (RAM) in megabytes to be allocated to
the virtual machine.

The recommended memaory size is 1024 MB.

 S—— 4035 5] v

4 MB 16384 MB

et

frrTTR—

Select ‘Create a virtual hard disk now’

& (Create Virtual Machine

Hard disk

If you wish you can add a virtual hard disk to the new machine. You
can either create a new hard disk file or select one from the list or
from another location using the folder icon.

If you need a more complex storage set-up you can skip this step
and make the changes to the machine settings once the machine is
created.

The recommended size of the hard disk is 10.00 GB.
() Do not add a virtual hard disk
(@ Create a virtual hard disk now

() Use an existing virtual hard disk file

Empty

FrTTR—




Select ‘VDI (VirtualBox Disk Image)’

Create Virtual Hard Disk

Hard disk file type

Please choose the type of file that you would like to use for the new virtual hard disk. I
you do not need to use it with other virtualization software you can leave this setting ke
unchanged.

(@ VDI (VirtualBox Disk Image)

T

() VHD (Virtual Hard Disk)
() VMDK (Virtual Machine Disk)

Expert Mode Cancel

Select ‘Dynamically allocated’ .

&= (Create Virtual Hard Disk

Storage on physical hard disk

Please choose whether the new virtual hard disk file should grow as it is used
{(dynamically allocated) or if it should be created at its maximum size (fixed size).

A dynamically allocated hard disk file will only use space on your physical hard disk
as it fills up (up to @ maximum fixed size), although it will not shrink again
automatically when space on it is freed.

A fixed size hard disk file may take longer to create on some systems but is often
faster to use.

(@ Dynamically allocated
() Eixed size

Next Cancel

TR




Choose a name for the virtual hard disk which will store ubuntu 16.04 and select some
amount of storage as feasible. Then select create.

£ (Create Virtual Hard Disk

File location and size

Please type the name of the new virtual hard disk file into the box below or click on the
folder icon to select a different folder to create the file in.

|ubuntu_16_04] | &

7

Select the size of the virtual hard disk in megabytes. This size is the limit on the
amount of file data that a virtual machine will be able to store on the hard disk.

¥ [ uwa

4.00 MB 2.00 TB

A new virtual machine for ubuntu 16.04 would have been created.

N¢ Oracle VM VirtualBox Manager = O X
Eile Machine Help

{::{ i\‘:‘:] ¥y - Q‘_?Detaits 81 Snapshots

New Settings Discard Start

= ubuntu_i6_n4 = General = preview £
@ Powered Off
Name: ubuntu_16_04 -

Operating System: Ubuntu (64-bit)

#| system

Base Memory: 4096 MB

Boot Order: Floppy, Optical,
Hard Disk

Acceleration:  VT-x/AMD-V,
MNested Paging, KVM
Paravirtualization

ubuntu_16_04

& pisplay

Video Memory: 16 MB
Remote Desktop Server: Disabled
Video Capture: Disabled
|zl Storage

Controller: IDE
IDE Secondary Master: [Optical Drive] Empty
Controller: SATA
SATA Port 0: ubuntu_16_04.vdi (Normal, 10.00 GB)

§=  Audio v




Select the newly created virtual machine (ubuntu_16_04) and go to settings.

WA

| S (e

Go to storage.

Shared Folders

C'a ubuntu_16_04 - Settings ? >
s
’—_—_: General General L
m System Basic Advanced Description Encryption
gj Display MName: |ubuntu_16_04— |
e . 7] [E2
@ Storage Type: |Linux | %
Version: |Ubuntu (64-bit) -
Di Audio
[ﬂ Netwaork
@ Serial Ports F
&7 use
Shared Folders |
E User Interface
ok | cancel
L Sa— 5
J @ ubuntu_16_04 - Settings ? X
s
¢ :\gﬁ General Storage L
B P
Ié m System Storage Tree Attributes
P Contr e Mame: |IDE
Q Ry & mtmller IDE | |
— ) Empty Type: PIX4 -]
)
r;/ Storage & Controller: SATA Lise Host (D Cachie
Di Audio ) ubuntu_16_04.vdi
[EJ Network
@ Serial Ports E
@ UsB

User Interface

BEee

oK Cancel

L o



Click on the + sign with disc to add a new optical drive and select the ubuntu iso image
downloaded previously. Then select ok. Back in the main menu, select the ubuntu_16_04
virtual machine and select start.

{3} ubuntu_16_04 - Settings ? X
"- I‘E‘I General ISturage |
il System Storage Tree Attributes
ﬁ | .
B ————1 o
EJ Display ] ntlolle.r.IDE o | |
— (%) ubuntu-16.04.3-desktop-amds4.iso Type: |PIIX4 bt
Storage . @ Emply Use Host I/O Cache
D-'I Audio & controller: SATA
| - | ubuntu_16_04.vdi
!jJ Network & ubuntu_16_04.vdi
fa )
@ Serial Ports
@ use
E Shared Folders
E User Interface
BE&e
L~ 4

A new window with dialog box shown in the following image appears. Select install ubuntu
and follow the instructions in the rest of the images.



“' ubuntu_16_04 [Running] - Oracle VM VirtualBox = O Pt

File Machine View Input Devices Help

You have the Auto capture keyboard option turned on. This will cause the Virtual Machine to automatically capture the  .J) 5

The\n"irmalMacﬁnerepmﬁmaiﬂm:gmstossuppnrlsmmmﬁm;mm-m-ym-dn.mneedm Om
ST .

Espanol d
Esperanto
Euskara
Francgais
Gaeilge
Galego
Hrvatski
S

Islenska

Italiano

Kurdi Try Ubuntu Install Ubuntu

Lakviski

Lietuviskai

Magyar You can try Ubuntu without making any changes to your computer, directly from

Nederlands e

Norsk bokmal Or if you're ready, you can install Ubuntu alongside (or instead of) your current
Morsk nynorsk operating system. This shouldn't take too long.
Polski

Portugués
= £ Bl e You may wish to read the rele

a7 ubuntu_16_04 [Running] - Oracle VM VirtualBox = O X

File Machine View Input Devices Help

You have the Auto capture keyboard option turned on. This will cause the Virtual Machine to automatically capture the 1) [

The Virtual Machine reports that the guest OS supports mouse pointer integration. This means that you do not need to l;) N

Preparing to install Ubuntu

| Download updates while installing Ubuntu

This saves time after installation.

Install third-party software for graphics and Wi-Fi hardware, Flash, MP3 and other media
This software is subject to license terms included with its documentation. Some is proprietary.

Fluende MP3 plugin includes MPEG Layer-3 audio decoding technology licensed from Fraunhofer 1S and Technicolor SA.

Quit Back Continue

oy a—1_I". 8 ] Right ctr




buntu_16_04 [Running] - Oracle VM VirtualBox

File Machine View Input Devices Help

“You have the Auto capture keyboard option turned on. This will cause the Virtual Machine to automatically capture the (.} (3

The Virtual Machine reports that the guest OS supports mouse pointer integration. This means that you do not need to L;) ﬁ

Installation type

This computer currently has no detected operating systems. What would you like to do?

© Erase disk and install Ubuntu
Warning: This will delete all your programs, documents, photos, music, and any other files in all operating systems.

| Encrypt the new Ubuntu installation For security
You will choose a security key in the next step.

Use LWVM with the new Ubuntu installation
This will set up Logical Volume Management. It allows taking snapshots and easier partition resizing.

Something else
You can create or resize partitions yourself, or choose multiple partitions For Ubuntu.

Quit Back Install Now

B @ & o ™ R (5 right cir

“‘ ubuntu_16_04 [Running] - Oracle VM VirtualBox

File Machine View Input Devices Help

You have the Auto capture keyboard option turned on. This will cause the Virtual Machine to automatically capture the (L) (%

The Virtual Machine reports that the guest OS supports mouse pointer integration. This means that you do not need to Qm

Installation type

This computer currently has no detected operating systems. What would you like to do?

© Erase disk and install Ubuntu

Warning: 10

. O
Write the changes to disks?
If you continue, the changes listed below will be written to the disks. Otherwise, you will be able to make Further
changes manually.

The partition tables of the following devices are changed:
SCsI3 (0,0,0) (sda)

The Following partitions are going to be formatted:

partition #1 of 5Cs13 (0,0,0) (sda) as ext4
partition #5 of SCSI3 (0,0,0) (sda) as swap

Go Back Continue

' BEtR T IRSEaIr e

Be®ya ™ 36 E rghtcn




%7 ubuntu_16_04 [Running] - Oracle VM VirtualBox - o X
File Machine View Input Devices Help
= n B o s

Inskall (as superuser)

Where are you?

Atlanta|

Atlanta (Georgia, United States)
Atlanta (Texas, United States)
Atlanta (itinois, United States)
Atlanta (Michigan, United States)

Atlanta (Kentucky, Uniced Seates)
Atlanta Estates (Delaware, United States)
Atlanta (Limon, Costa Rica)

Atlanta Junction (Georia, United States)
Atlanta (North-west, south Africa)
Atlanta (Delaware, United States)

East Atlanta (Georgia, United States)
Atlanta (Attntieo Sur, Nicaragua)

North Atlanta (Georgia, United States)
Atlanta (North-West, South Africa}
Atlanta (Arkanszs, United States)

BOSyE"E DS 3 rgecr

{44 ubuntu_16_04 [Running] - Oracle VM VirtualBox - [=] X
File Machine View Input Devices Help

Install (as superuser)
Keyboard layout

Choose your keyboard layout:
(Ghana)
English (Nigeria) English (US) - Cherokee
(south Africa) English (us) -English (Colemak)
(UK English (Us) - English (Dvorak alternative international no dead keys)
(Us) English (Us)-English (Dvorak)
Esperanto English (US) -English (Dvorak, international with dead keys)
Estonian English (Us)-English (Macintosh)
Faroese English (US) -English (Programmer Dvorak)
Filipino English (Us) -English (U, alternative international)

| Type here to test your keyboard

Detect Keyboard Layout

Continue

BOSra™ e (@ E Rt



Select a username and password. Complete the installation. The installation might require a
reboot.

%1 ubuntu_16_04 [Running] - Oracle VM VirtualBox - (=] X
File Machine View Input Devices Help

and mak 2 305, /un0Nng 9 LK n kE P W

nter integration. This means t & painter your guest 0 — poin e (N

Who are you?

Confirm your password: | @00 08|
Loginautomatically
O Require my password tolog in
Encrypt my home folder

BE® o= ™E DG e

Once the virtual machine is restarted, you will see the following screen, use your previously
entered password to login.

%7 ubuntu_16_04 [Running] - Oracle VM VirtualBox = [u] X
File wInput Devices Help

D W) T49PM {3

FEEF LI

Once inside ubuntu, you will need to install python 2.7.12 and the libraries with correct
versions as mentioned in http:/quantsoftware.gatech.edu/ML4T_Software_Installation .



http://quantsoftware.gatech.edu/ML4T_Software_Installation

You can do that with the following instructions, by opening a terminal (type terminal in Dash
and open it) in ubuntu 16.04.

In the terminal type the following commands:
e Python 2.7.12 already comes installed with ubuntu 16.04
python --version
The above command displays the python version
e Update packages:
sudo-apt-get update

e Type software sources in Dash and open it. Tick the 'community maintained open
source software (Universe)' option. Click close and choose reload from the next
screen.

e Install pip
sudo apt-get install python-pip
e |Install all required libraries for ML4T

pip install cycler==0.10.0

pip install cycler==0.10.0

pip install functools32==3.2.3.post2
pip install matplotlib==2.0.2

pip install numpy==1.13.1

pip install pandas==0.20.3

pip install py==1.4.34

pip install pyparsing==2.2.0

pip install pytest==3.2.1

pip install python-dateutil==2.6.1
pip install pytz==2017.2

pip install scipy==0.19.1

pip install six==1.10.0

pip install subprocess32==3.2.7

e Verify versions of all libraries

pip list



e |Install git
sudo apt-get install git
e Clone the MLA4T git repo:

git clone https://github.gatech.edu/ML4T/ML4T_2017Fall.git

e Run the code for assignment 1:

cd ML4T_2017Fall

cd assess_portfolio

PYTHONPATH=../.. python analysis.py
PYTHONPATH=../:. python grade_analysis.py

You can also create a shared folder between windows host and ubuntu virtual machine by
following this tutorial
http://helpdeskgeek.com/virtualization/virtualbox-share-folder-host-guest/ .



https://github.gatech.edu/ML4T/ML4T_2017Fall.git
http://helpdeskgeek.com/virtualization/virtualbox-share-folder-host-guest/
https://github.gatech.edu/ML4T/ML4T_2017Fall.git

