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= SAS’ openness
= How SAS embraces and extends open source
= Demonstration of open source and SAS integration
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EVOLUTION OF ANALYTICS MARKET AND SAS’ OPEN TIMELINE
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NEW OPEN ARCHITECTURE: SAS® VIYA™
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BEING MORE OPEN: Share of Knowledge and Collaborative Work

Gsas .

Products &Solutions  Industries ~ Support  Learn SAS  Partners  Community  About SAS

Welcome to SAS Support Communities

Stuck on a problem? Ask the community for help.
While you're here, get a SAS tip and share what you

| know. This community of SAS experts is here to help
‘ you to succeed!

Community Search
SEP 19; PMET

SAS BLOGS HOME

Latest Activity

'‘Data for good is in the DNA of
@) (i) @ GitHub, Inc. (US) | https://github.com /sassoftware ¢ | ’ CQ'Search U thIS organization'
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Providing software solutions since 1976

SAS Software

Open Source from SAS Software

Cary, North Caralina, US& httpsyfeennascomy github@sscom

QReposiQories People 26 Teams 1z Settings
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support.sas.com Knowledge Base Support Training & Books Store Su

SAS CUSTOMER SUPPORT /

26>

o KNOWLEDGE BASE
*Products & Solutions

A new SAS Support ex|

Check out our beta site, and let us

Explore Our Beta Site

sas-viya-programming Jupyter Notebook %7 U6
Code samples and materials to help you learn to access SAS Viya services by writing » System Reguirements
»Install Center

» Third-Party Software Refarence

» Documentation

programs in Python and other open-source languages

Updated 19 hours ago

unravl s k9 U2 ") ?
UnRAVL is a domain-specific language for testing REST APIs. It is specification-driven and

encoded in JSON, which allows easy test case generation from other tools and directly
embedded JSON request bodies or comparing results to expected JSON test data, UnRAVL
contains a number of useful assertion constructs for validating REST API calls,

»Papers

»Focus Areas

Invite someone




FREE SAS RESOURCES AVAILABLE ONLINE
FREE SOFTWARE, FREE TRAINING

SAS on Demand for Academics

42,956 total registered users

SAS University Edition_
567,955 total downloads

SAS University Edition on AWS

2,638 total subscribers
8,621,212 total usage hours
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= How SAS embraces and extends open source




OPEN DISCUSSIONS...

- Are all your models equal? Or some are more eqgual?
- Spending weeks to build a fraud model vs a couple of hours for propensity.
- Executing the churn detection every day vs a product launch only once.

- Analytical resources are scarce and they have diverse skills
- How to enabling more people to develop many models easily and work
collaboratively? How to allow data scientists to code in their language of choice?

- The speed of deployment brings value in return
- How to move from development to production easily and efficiently with no risk
of making errors? How to deal with massive deployments?

gsas



SAS as an Integrated Open Platform

= Joint development and deep
integration with Hadoop

= Rapid prototyping and utilising all
available resources

» [ncorporating open source models
into the analytical life cycle

= Providing governance and lineage of
data and models

» Scalability and speed in deployment
without any recoding
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= Demonstration of open source and SAS integration
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THE ANALYTICS LIFECYCLE - A Best Practice Open Journey

EMBRACING AND EXTENDING OPEN SOURCE
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CENTRALISED MANAGEMENT ALL MODELS INCLUDING OPEN SOURCE

SAS ® Decision Manager

File Help

=

55 My Tasks
» = Data
» Bt Business Rules

+ 8= Models
Frojects

Fortfolios

Workflows

W Te=
=

Alerts: 0 Total, 0 Mew

LI

Sign Out
HMEQ 8
Properties | Yersions | hModels | Variables | Scoring | Performance | Retrain | Reports | History | Attachments | Come
[ )
Ey M v = ax [Al-]m
| Name Al Role Version Description Model Type Date Publi
EM Redgression 1.0 Classification Oct17, 2014 12:20 ... =as
HFForest 1.0 Classification Qct17, 2014 01:52 . sas
MHeural Met | Charnpion 1.0 Classification Oct17, 2014 12:37 .. sas
R Decision Tree 1.0 Classification har 2, 2015 05:07 PM sasdemo
Regressian Challenger 1.0 Classification Qct17, 2014 12:38 . sas
STAT 1.0 Classification Oct17, 2014 12:40 ... sas
User: SAS Installer 1D
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PERFORMANCE TRACKING AND AUTOMATED RETRAINING

Lift Chart
Y HMEQ: R Decision Tree
e
Model Froperdies | Attachmenis | Comments
=
¥ Yarables Specitc Fropenies = 3
LU Diefault scoring input table: ';E;
Ciufpasd _E
Output Mapping Default scoring output table; 3 2-
¥ Properties Dafaull performance table
e Defauit fabl
efault train fable:
mm 14 I T
System Expiration date 1] 0 40 60 B0 100
Lisar-Defined Percent
sar-Dedine Model labsl
TEEDFII‘IE |—E|| — = ] e o ] e e ]
Halus EUh_IE':t
r
B Function: classification
Modal Files
¥ HIEIII"( Modeler;
Log Tool: FHbiL
Fublizhad T TRtTIar 01
Score code type: DATA step B2
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PUBLISHING IN-DATABASE OR DEPLOYING IN REAL-TIME

Fublish Models x

Publish destination: | SAS Metadata Repository | »
Select one of more m| 945 Metadata Repository rn niame far each model

5453 Channe
Model Type Publish Mame  Date Published
[+ Hadoop 0 Classification |Campaigni Deplaying in Hadoo
Teradata &) Program |
Save » B Run ~ [ Stop | Selected Server: Local = "% | Analyze Program ~ | Export = Send To ~ Create - | [E] Properties
i analytical models in Hadoop; (;)
%indhd run model{INMETANAME=&hadoop folder./meta/&scorein..sashdmd I
O , outdatadir=ghadoop_folder./data/&scorsout
_folder./meta/&scoresout. .sashdmd
adoop_folder./ds2/bgrmodel/&published model..ds2
CORCECVERWRITE=TRUE
$A% Metadata Repository Settings - TRRCETYES):
Location: .
_ Fully automated and parametrised process to
fEhdngd DalaModel bandgooPublisModels .
run scores with no data movement and no i

dependency on IT resources for re-execution in
SECONDS instead of HOURS.
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DEMO SCENARIO:2.5 "\
USING SAS AND PYTHON. TQGETH:
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s_
jupyter
N’

Python is an interpreted, object-oriented, high-
level programming language with modular
libraries that support data extraction and
processing.

python

The Jupyter Notebook is a web application that
allows you to create and share documents that
contain live code, equations, visualizations and
explanatory text.

The notebook has support for over 40 languages
including SAS and Python.

Initial Exp i nd ization of Variabl

= Use e CONTENTS procedins b See e Rames, fipes, labeks of ariabies
= Use e STOIEE peodcedis i Jeale & Rew dataset name xta_base i e WORK dirtory based on s 2cta_base datases found I cor G_DATA Ibrary. Do e same for the Z0TA_Rew dataset

ata=c_dat: a_base; run;
ata=c_data.zcta_base cut=zcta_base;

| & https://github.com/ipython/ipython/wiki/IPython-kernels-for-other-languages

Lasty ewscuted on i, O 30 2015 8

out[3]:

The CONTENTE Frocedurs

IPython kernels for other languages

e mvem Bo edited this page 21 hours ago - 124 revisions
Miember Type

[Engine

Crealed .
= IPython/Jupyter kernels:

Using the ABC method s The Kernel Zero, is of course [Python, which you can get through ipykernel, and still comes (for

In this call we use the followiny now) as a dependency of jupyter. The IPython kernel can be thought as a reference

s 1 i ames implementation, here are other available kernels:

Name Jupyter/IPython Language(s) 3rd party Example
LY -' 1r 2 » | “' R L
- 1 kernel Jupyter 4.0 h 33 Ae94or
sas_kerne upyter 4. on == 3.

| levelss - Py pyt higher
o python 2.7,

IPyKernel Jupyter 4.0 oz 33 pyzmq
Lmez‘q.venormmsozmsu Dulia julia ==0.3
THEEn— IHaskell ghe >= 756
[Ruby ruby == 2.1

nodejs >=

Davascript

0.10




sAs on ) GitHub

«>C 0 | @ https://github.com/sassoftware

his organization Pull requests Issues Gist

SAS Software ©

Open Source from SAS Software

Cary, North Carolina, USA https:/ fwww.sas.com/ github@sas.com
Repositories People 12
Filters =
python-swat Python %5 P2

The SAS Scripting Wrapper for Analytics Transfer (SWAT) package is the Python client to
SAS Cloud Analytic Services (CAS). It allows users to execute CAS actions and process the
results all from Python.

Updated 5 days ago

sas-viya-programming Jupyter Notebook %8 17

Code samples and materials to help you learn to access SAS Viya services by writing
programs in Python and other open-source languages

Updated 10 days ago

SAS kernel for Jupyter Notebook:
https://github.com/sassoftware/sas kernel

SAS Cell Magic for Python:

https://github.com/sassoftware/saspy

SAS Viya Open API for Python:
https://github.com/sassoftware/python-swat
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https://github.com/sassoftware/sas_kernel
https://github.com/sassoftware/saspy
https://github.com/sassoftware/python-swat

/

— Home X y ~ Analysing Customer Rev X \‘\\\, | %te (o |e] 3% |

= C't ‘@ gbrblade5-08.suk.sas.com:8888/notebooks/Analysing%20Customer%20Reviews%20using%205AS%20Text%20Mining%20in%20Python.ipynb# ﬁ’ Qs & 0O :

: jU ther Analysing Customer Reviews using SAS Text Mining in Python Last Checkpoint: a minute ago (unsaved changes)
File Edit View Insert Cell Kemel Help | Python [Root] O

+ ||| B B [ & M B|C || Markdown v 23 | CellToolbar | & | i O

Voice of the Customer: Processing online airline reviews

Loading SAS kernel and SAS Cell Magic for Jupyter Notebook: https://github.com/sassoftware/saspy

In [ ]: %load_ext saspy.sas_magic I

Display available cell magics - %%SAS is one of them.

In [ ]: %lsmagic

Define a SAS library

In [ ]: | %%SAS
libname mylib "/home/sasinst/data";

Import review data from web using python (for demo purpose only)

In [ ]: dimport requests
dls = "http://www.airlinequality.com/review-pages/latest-airline-reviews/all_reviews.x1s"
resp = requests.get(dls)

Antnnt — Aananf 'ainlina rouiowe vie! ‘h'



A POTENTIAL BUSINESS APPLICATION FOR IMAGE PROCESSING
Severity analysis of car damage

Biggest challenge for image processing (as always) : Quality of the data
- Condition of the day (dark, bright)

- Resolution of the image (blurred, zoomed in, out)

- Angle of the capture (alignment, referencing)
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OB 0ok Py 2080 s/ SASH2 0V ya®: 20ima e 208 O e sy

#analyticsx

IR =yl 2

“*@ & @0

- Jju thET SAS Viya Image Processing Demo for Car Damage Last Chackpeim: 20 minutes 3go (unsaved changes)

Fie Edt
B [+
In [35])!

View s Cedl Kermel Help

o

M v M EC vy @ Chdlfwibn & 0 O

Massdown

Apply noise reduction and binarization

s tingTwages’, 'réplace’:True},

(- S, tMage.processTnages(casont=: 'nawe :
od'}).

7
inagetablo={"'nare’ :'inputTakbla_resi
inagefunctionse]

{'options” ;{ "functiontype': "CCRVIRT COLOR'}}, #chaonge color

-
-
Spce

{'options”:('functiontype':"BILATERAL_FILTER', fnoise reductian
"diametler ' 113, "signatolor' 130, "signaspace’ 118}}),

{ " functicntype ' : "THRESHOLD', #image bimarization
"type’:"0180°, "value':225})

{ nptians

i

~

Pytnon [Rox] ©

Calling SAS Viya image
processing actions from
python

J

print(r)
outTable e =.CASTable('rezultingimages')
iveguShon{s, cutTable, @, ninsge)

NOTF: Table THPUTTARIF_RESTTED cartains compressed inapes.

NOTE: 4 out of & imoges were processed successfully and zaved 3z compressed imoges to the Cleud Analytic Services table resulti

relnages.

+ Clagsec: O.4B8s, wser: 1,445, sys: D.9565, nern: 195ab
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MUNICH RE
INSURANCE

"With these new technologies
(Hadoop and SAS Text
Analytics), we are considerably
enhancing our global ability
to combine our customers'’
data with our own findings
and expert knowledge’

Chief Executive Officer

A MAJOR
INTERNATIONAL BANK

"SAS has outpaced any vendor in
its speed and breadth... in moving
with us to open source, they have
turned on a dime on delivering for
us. SAS is data-agnostic, making
analyzing data coming in from
anywhere easy. Management can
now visualize the results of
analytics on our customer data in
seconds”

Chief Data Officer

CUSTOMER SUCCESS STORIES

NORTH AMERICAN
TELCO SERVICE PROVIDER

“The proven capability, security
and the continuity of SAS is its
strength within our organization.
Open source has its place, and
will continue to work in tandem
with our SAS implementation’

Principal Analyst, Business Systems

gsas

THE
POWER
TO KNOW




SAS — MARKET PERCEPTION
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BEST OF BOTH WORLDS: SAS AND OPEN SOURCE
SAS AS AN OPEN PLATFORM

v Quick Access to Intelligence
= Enabling more users
= Operationalising analytics

v Improved Productivity

= Freedom of choice of language
= Utilising all resources
= Collaborative environment

v'Governance and Lineage
= Managing an enterprise ecosystem






