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First, a Poll

Who has used Matlab?
Who has used Python?

Who has used R?

How many have wanted to (or had to) connect
these to compiled libraries?
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Matrix Math and Numeric Libraries

% ] [7] 0 0] [&egen ] [EO]T
X1 0] . I 0 : X¢ o1 K@
= | : ; + : Yt|t—1
| Xi—N1)e 0] 0 ... I] |Xt—nNj—1 _IT‘:{’“J:'_

from http://en.wikipedia.org/wiki/Kalman_filter

* Sho Arrays
— Dense and sparse arrays, from many types
— Data Types: Double, Float, Int, Boolean, Object
— Compact, math-like syntax: x = inv(A.T*A)*A.T*b
— Operations on submatrices: A[:,3] = b
— FAST: many operations speeded up by MKL
* C(Classes for common decompositions
— SVD, LU, QR, Cholesky, Schur, Eigen


http://en.wikipedia.org/wiki/Kalman_filter

Visualization
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Console Features

 Tab Completion an
Intellisense

>>> Forms.Fo<TAB>
FolderBrowserDialog
FontDialog

Form

FormBorderStyle
FormClosedEventArgs
FormClosedEventHandler
FormClosingEventArgs
FormClosingEventHandler
FormCollection

* Doc

=)
Objoct < MorshalByRefObjecd < Component < Control < ScrollableCorirol < ConlainesCantrol | =
& o V| Show Pythan Tipes
Type Prototype Value o
Interfaces
unknown System.CompenentModel IComponent E
unknown System ComponentModel ISynchronizeinvoke
unknown System IDisposable
unknown System. Windows Forms. IBindableComponent
unknown System Windows.Forms. ICortainerCortrol
unknown System. Windows.Forms. IDrop Target
unknown System Windows Forms.I0leControl
unknown System Windows.Forms 10leinPlaceActiveObject
unknown System.Windows.Forms. I0le/nPlaceObject
unknown System Windows Forms.I0leObject
unknown System. Windows. Forms. I0leWindow
unknown System Windows Forms.IPersist
unknown System Windows Forms |Persist PropertyBag
unknown System.Windows. Forms.IPersist Storage
unknown System Windows. Forms.IPersist Stream Init
unknown System. Windows. Forms.IQuick Activate
unknown System. Windows. Forms. ISupportOle Drop Source
unknown System Windows Forms IViewObject
unknown System.Windows. Forms. IViewObject2
unknown System Windows Forms. IWin32Window
unknown System.Windows.Forms. Layout |AangedElement
Constructors
ctor System Windows Forms.Form()
Properties
System Windows_Forms |ButtonCartrol AcceptButton
System.Windows. Forms AccessibleObiect AccessibiltyObject /o]
System.Sting AccessibleDefaultAction Description
System Sting AccessibleDescription
System.String AccessibleName
System Windows.Forms AccessibleRole AccessibleRole
System Windows. Forms Control ActiveControl
System Windows.Forms Form ActiveForm [i/o]
System Windows_Forms Form ActiveMdiChild [r/o]
System.Boclean AllowDrop
System Boolean Allow Transparency
Anchor =

System.Windows.Forms.AnchorStyles
<




How is this Different from Matlab, R, etc.?

MSFT data stack
 Powerful datastructures
 .NET libraries
e Great languages/IDEs
* Excel, SQL, Sharepoint
 LINQ and PLINQ
 Web and cloud access

Typical environment

math & visualization
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The Architecture of Sho

Python-specific CLS libraries
Console Packages
. Plots and
IronPython | Numerics | © "

NET




Sho is .NET All the Way Down

* |ronPython talks directly to .NET
— Instantiate arbitrary .NET objects
— Subclass objects and override behaviors
— Use interfaces, enumerators, etc.
— No wrapping or decoration needed

 Example: Making a Form

>>> £ = System.Windows.Forms.Form()
>>> f.Text = “Hello World”
>>> f.ShowDialog()
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Using a .NET Library from Sho

>>>1oad('C:\\Windows\\...\\System.Speech.d1l') ¢ |,5d the
<Assembly System.Speech, Version=3.0.0.0, Culture=neutral, SpEECh DLL

PublicKeyToken=31bf3856ad364e35>

>>> from System.Speech.Recognition import
SpeechRecognitionEngine, DictationGrammar
>>> sre = SpeechRecognitionEngine() setth'U1e
>>> sre.SetInputToDefaultAudioDevice() recognizer
>>> sre.LoadGrammar(DictationGrammar())
>>> res = sre.Recognize()

the quick brown fox jumped over the lazy dog

>>> res.Text
'the quick brown fox jumped over the least got when'




Using a C# File Directly from Sho

>>> load(“IFilterReader.cs”)

oo A MWyseng >>> import IFilter
utomatic Accompaniment Generation for Voca elodies
Ian Simon Dian Morris Sumit Bazn > > > tXt =
siry of Washingt Microsoft Research icrosof ch

Redmond WA

iofmmtin | mgmimiom IFilter.DefaultParser.Extract
=S (“MySong.pdf”)
>>> print txt[:1000]
MySong: Automatic Accompaniment
Generation for Vocal Melodies
Ian Simon University of
Washington Seattle, WA
iansimon@cs.washington.edu Dan
Morris Microsoft Research
Redmond, WA dan@microsoft.com
SEELEENSLT Sumit Basu Microsoft Research
T Redmond, WA
sumitb@microsoft.com ABSTRACT

ords
Markor Modals
ACM ClacsiNeation Keyworcs
H5.5. Sound and Mesic C

tckniquss, Modaling.
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Using a Web Service from Sho

c:\src\sho\playpen>"c:\Program Files\Microsoft SDKs\Windows\v6.0A\Bin\wsdl.exe"
http://api.search.live.net/search.wsdl?AppID=XXXXXXXX /namespace:livesearch

Writing file 'c:\src\sho\playpen\LiveSear‘chSer*vice.cs'.— get the

>>> load(“LiveSearchService.cs”) web service
>>> from livesearch import LiveSearchService, SearchRequest, SourceType

>>> sc = LiveSearchService() AP

>>> r = SearchRequest() emee—— et up

r

>>> r.AppId = “XXXXXXXX”
- a query
r

>>> r.Sources = System.Array.CreateInstance(SourceType, 1)
>>> r.Sources[0@] = SourceType.Web

>>> r.Query = “Internships at Microsoft Research”

>>> response = sc.Search(r)

>>> for elt 1.n r‘(iseonse.ng.ReiuilL'ts: o o . — print the
print "["+elt.Title+"]", elt.Description, '\n',elt.Url, '\n
results

[Apply for an Internship - Microsoft Research] Intern applicants with strong academic
achievement in fields such as Computer Science, Electrical Engineering, Math, or Social
Sciences with a focus on technology are preferred.

http://research.microsoft.com/en-us/jobs/intern/apply.aspx bl' ‘g



http://api.search.live.net/search.wsdl?AppID=XXXXXXXX
http://api.search.live.net/search.wsdl?AppID=XXXXXXXX
http://research.microsoft.com/en-us/jobs/intern/apply.aspx
http://research.microsoft.com/en-us/jobs/intern/apply.aspx
http://research.microsoft.com/en-us/jobs/intern/apply.aspx
http://blogs.msdn.com/blogfiles/klevereblog/WindowsLiveWriter/Bingishere_A002/bing-logo_2.jpg

Easy to build GUIs

e Create WinForms GUIs in Sho

e Use GUIs built in Visual Studio “
 WPF windows/applications/XAML o o

o2 Sticky Sorter - StickySorter_DemoFile.csv
File Sticky Wiew Help

Sometimes
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Emotional
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say its cooler; [ involve some
Uses paper Uses paper
Her Lots of phone Uses paper

Prints out i workplace: cal for Uses paper
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ey i AT wiork going on e Quick notes, to
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e thinking through

—— Broadband Google is Technology is Searching
Works across everywhere Archiving | not i Sty electronic
applications a searches LS (e Had a problem
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anything locally.




Sho Packages

Released
— Statistics/Random Number Generation
— Optimization
— Signal Processing
— Database (SQL) Access
— Cluster Computing (HPC)
— Cloud Computing (Azure)
To Be Released Soon
— ShoCGlI (dynamic web apps)
— Kinect
Under Development
— Machine Learning
— Image Processing
— Graph Layout




HPC and Azure

# original function with one parameter value and data
directory

>>> res = basisboost.clusterproc( (15,2,1), 0.05,
“c:/researchjournal/briefcase/sentimentdata/cluster”)

# set up cluster

>>> ¢l = HPC.clustersetup("RR1-N13-09-H44",
"//MSR-ARRAYS/SCRATCH/MSR-POOL/@9-H44/redmond/sumitb")

# run on cluster

>>> session = HPC.clusterrun(cl, basisboost.clusterproc,
(15}2)1))

basisboost.createseq( 20*1list(drange(0.05,0.8,0.05))),
"c:/researchjournal/briefcase/sentimentdata/cluster")

# get results
>>> clusterresults = session.getresults()

( Why waste \

only one
computer’s
time when |
could waste
thousands of
computers’

\ time at once”? f




ShoCGl

Create dynamic web applications using
your Sho code with a minimum of extra
work

Cookie support and persistent session
store

Include Sho Plots in your pages

Create multi-page applications with
logins, etc., in a single Python file in
less than a hundred lines of code

A




Kinect for Sho

Based MSR’s KSDK (to be released this spring)
Get real-time skeleton data

Use Sho viz tools to make real-time, animated skeletons in about 50
lines of code
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http://msrweb/~sumitb/tmp/shokinect_labeled.wmv
http://msrweb/~sumitb/tmp/shokinect_redstaff.wmv

Sho and Visual Studio

-:-Ehg‘

60 shoconsole.py” - Microsoft Visual Studi

\[Ele Edit View Project Debug Tesm Data Tools Architecture Test Analyze Window Help

S| % @[ 9-e -8-0] b [Windows Phone 7 Emulator | e

GEREEE Python Tools
sl - : for Visual Studio

=e1f.SavePlotThumbs()

[«

# this needs to be made thread-safe, since it's getting called whenever anything gets printed (e.g., from multithreaded user code)
= def LogOutput(self, output):
if self.outputlogfile and output:
now = System.DateTime.lNow

. . .
#indexstr - "%03d" % self.CommandTndex #2 2 Y S ntaX h I h I I htl n
#logstr = "# " + indexstr + " " +"@" + now.ToString(r yyyy\-MM\-dd\_HH\-mm\-ss") =) y g g g
# This is a test for malformed unicede. If you write malformed . .
# unicode to a file, then all subsequent flush() calls will throw an Y S m a rt I n d e ntl ng
# exception, so we need to avoid doing that.
try:

temp = unicede(output)

except: [} 1
output = "[[TLLEGAL UNTCODE CHAR TN OUTPUT, DELETED]]" n e |Se n Se

-dd\_HH\-mm\-s5")

self.outputlogfile.write(logstr + "\r\n") ° G H b B
pe Y relbtpsiot el o to deTinition
self.outputlogfile.write("\rin"}
self.outputlogfile.flush()

self.outputlogfile.

5 def Add(self, command): e E d Fi n d a I | refe re n Ces

if self.Debuguindow: [T closed

¥091001 3. siojd sanig By

logstr = "#

+"@" + now. ToString(r yyyy\

self.Debughindow.lr ¥ Dispose mand)
v * Cross-language
fl
if command != " @ Equals
#2828 note the index g fiieno command if it's
itk equal to the o o o use that in fl .
##e% Resumescrollin | e u I n
if self.Debugiindow * GetHashCode |
self.Debuginde| ¥ GetType ~ lmmands: %s” % str(self.CurrentCommands))
if self.DebugWindow and self.CurrentCommands and len(self.CurrentCommands) > self.Position and self.Position >= @: [ ) I n S ect th O n a n d
self.Debughindow.Writeline("add: pos: %d CurrCommands[pos]: ¥s, command: %s” % (self.Position, self.CurrentCommands[self.Po:+ '
100% - 4 i, ] b [

__ .net values




PYTHON TOOLS FOR VISUAL STUDIO
DEMO



Using Sho Libraries from C

using ShoNS.Array;

using ShoNS.Visualization; — include the libs

using ShoNS.MathFunc;
namespace CSharpExample

{

class Program

{

static void Main(string[] args)

{
System.Environment.SetEnvironmentVariable("LALDIR", — a line of setup
@“C:/Program Files/Sho",
System.EnvironmentVariableTarget.Process);

// Create an array to work with
DoubleArray x = ArrayRandom.RandomDoubleArray(10, 10); — make an array

X = X ®x.T; =
SVD svd = new SVD(x); do some math

// Create a figure and display a barchart of the

// logs of the singular values

IFigure f1 = ShoPlotHelper.Figure();

DoubleArray logVals = ArrayMath.Log(svd.D.Diagonal + 1.0);

f1.Bar(logVals); — show a pIOt



How Do | Get Started?

* The Site/Blog/Forum/etc.:
http://research.microsoft.com/sho

* The Book:
— In PDF and HTML

* The API Reference:
— MSDN-style docs for C#

The Book of Sho



http://sho/

Take-Home Messages

* Sho has linear algebra, visualization, and
packages, both in the REPL and from C#

e Sho lets you move smoothly between script
and compiled code

* Sho lets you use existing .NET libraries

http://research.microsoft.com/sho
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Format and Logistics

Install Sho and PTVS

— http://research.microsoft.com/sho

— http://pytools.codeplex.com (for editing/debugging)
Option 1:

— Pick one of the following small exercises

— Join up with others interested in the same problem

— Jan and | will wander around helping where needed
Option 2:

— We can walk through the problems together

Code and data for exercises is at
http://research.microsoft.com/~sumitb/shoexercises.zip



http://research.microsoft.com/sho
http://pytools.codeplex.com/
http://research.microsoft.com/~sumitb/shoexercises.zip
http://research.microsoft.com/~sumitb/shoexercises.zip
http://research.microsoft.com/~sumitb/shoexercises.zip
http://research.microsoft.com/~sumitb/shoexercises.zip

EXERCISES



1: Plotting Data

* Plot country populations and areas
* Materials:

— CSV file containing country names, populations, areas
* Goal:

— Plot areas vs. populations

— Add names as labels
— Fit a line/curve to the data and plot it



2: Text Analysis

* Frequency analysis of text files
* Materials

— Small corpus of text files (paper abstracts)

* Goals
— Compute frequency of all words
— Create bar chart of N most frequent words



3: Labeling Tool (GUI)

* Create a labeling tool for labeling sentence
sentiment

* Materials
— File containing sentences to be labeled

* Goal
— Simple GUI for labeling



4: \Joice Calculator

* Do simple math with voice I/0
* Materials:

— Speech recognition and synthesis example loop

e Goal

— Make audio-only calculator allowing commands
like add, multiply, subtract, divide
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