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o\ MATLAE R2012b
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= MATLAB Function
a estimateSingleDay.m
a myCreateFigure.m
#] myDistFit.m
ra plotCLm
=] MATLAB Script
EnergyForecastAnalysis.m
=l Text Document
| testData.tet
= Microsoft Excel 97-2003 Worksheet
B Januaryxls

Details

HOME @ % £ % ﬁ ﬁ @ = @ISearch Documentation 2 E
New Variable A Code [T Pref; 2
E.:—_::' () L] Find Files & E g New m.a L Analyze (=g @ @ Preferences @ £, community
New MNew Open |{°|Compare Import  Save 2 Open v - ORI RS Simulink Shtt Help = Request Support
Script - Data Workspace [, Clear Workspace ~ (77 Clear Commands ~  Library > =CdParalel v -
FILE | VARIABLE | CODE SIMULINK | ENVIRONMENT | RESCURCES l
'C:' * = E . ¥ & v Documents ¥ MATLAB » - 2
Current Folder Workspace ®
MName = fr > MName = Value
[= File Folder
. Data
. Results

MATLAB
Introducing the New MATLAB Desktop

R2012b
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MATLAB Toolstrip

Find what you need

= Tabs organize commonly used functionality
— Key features placed up front

— Design optimized for HONE

common tasks Gl 00 I rnes | 8
New New Open |-) Compare Import Save
Script v v Data Workspace

FILE VA

= Functionality only appears
when needed
. EDITOR PUBLISH VIEEW

E‘ [> ([_LP L@ [&] Run Section

o GoTo ~ :
Breakpoints Run Runand Runand |, Advance
\4 Find ~ s v Time  Advance
NAVIGATE | BREAKPOINTS RUN
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Quick Access Toolbar

= Place to put commonly

&\ MathWorks:

RO
[} Set Path
Layout Help = Request Support
v =(J Parallel v -

ENVIRONMENT RESOURCES

= Any item from a tab or shortcuts
can be added to the toolbar

- Remains visible when the toolstrip is minimized

2012
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) MATLAB R2012b
PLOT

MATLAB Apps

L (2] (&
E {0} Preferences

[ set Path

f- (28 ==arch Dacumentation

=olx|

g -

[ﬂ ﬁ E .. ¥ H: » Documents » MATLAE » Demos » EnergyForecast » Ay
Current Folder ¥ || Command Window @ || Workspace @
D IName Type L | ﬁs > Mame £ |
forCustomer File Folder :H DayType -
html File Folder -H HoD
%] Thumbs.db Data Base File EE‘ P
B energyGUL fig Figure E R
fa energyGLULm MATLAE Func... E alDays
"a estimateSingleDay.m  MATLAB Func... E averageDayProfile
f."'_\l myCreateFigure.m MATLAB Func... E averageMaonth
] myDistFit.m MATLAB Func... HH oD
] plotcLm MATLAB Func... HH cH
f."'_\l plotEstimate.m MATLAB Func... FH dat
EnergyForecastanaly... MATLAE Script E dayOfivesk
a myscript_template.m MATLAB Script E energyData
a PresenterScript.m MATLAE Script E fileMame
@ DemoSetupSlides.ppt  Microsoft Pow. .. E id
@ February.xls Microsoft Exc... 0 e LI
January.xls Microsoft Exc... Command History &
weF—— 51142012 1:11 PM --%
myDistFit.m (MATLAB Function) T4 4] | +]

4\ MathWorks



4\ MathWorks'
MATLAB Apps

=10 x|
APPS BiBlag
8 8 |

Get More  Install Package 'y FAVORITES
Apps  App App

Search

B & B @ & [
[ﬂ E E i »H:» D Curve Fitting MuPAD MNeural Met Optimization PID Tuning System Fitter De=ign & Image Image Viewer Instrument MATLAB i
Current Folder Notebook Clustering ldentification Analysis Acquisition Control Compiler @
I Mame
MATH, STATISTICS AMD OFTIMIZATION .

forCustomer

hitml = ) -
TR B* 8 B & ® & & o
B energyGUL fig Curve Fitting Distribution MuPAD Meural Net Meural Net Meural Net MNeural Met Time  Optimization
fa energyGULm Fitting Notebook Clustering Fitting Pattern Reco... Series
"a estimateSingleDay.m
1] myCreateFigure.m CONTROL SYSTEM DESIGM AND ANALYSIS o

-~
] myDistFit.m
£l plotcr.m = = = = = =Y
f."'_\l plotEstimate.m — = = = =] =] [E=T]
a EnergyForecastanaly,,| Control System  Fuzzy Logic  Linear System  MPC Design Neuro-Fuzzy PID Tuning System
a myscript_template.m Tuning Design Analysis Design ldentification
D PresenterScript.m
@j DemoSetupSlides.ppt | SIGNAL PROCESSING AND COMMUNICATIONS Tor = _I
-

&) February . xs

@] January.xls ﬁ

Bit Error Rate Eye Diagram Fitter Builder  Fitter Design &  RF Design &  Signal Analysis Wavelet Design  Window Design --3
Analysis Scope Analysis Analysis & Analysis & Analysis
IMAGE PROCESSING AMD COMPUTER VISION TOF &
B 3" ®8 ®
Image Image Viewer Map Viewer  Video Viewer
Acguisition
TEST AND MEASUREMENT TOP &

) W = R
Instrument OPC Client Vehicle CAN
myDistFit.m (MATLAB Functi Control Bus Monitor
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What are MATLAB Apps?

4+ e Ntwork Cluting Toal inctoal = |

r Welcome to the Neural Network Clustering Tool.
Sahe  eAise ing probem with 2 se¥-ceganizing map (SOM) netwcrk

ntroduction Meurs| Hetwork

= Interactive MATLAB programs e e

Far example; market segmentaticn dune by giouping peopie acs rding i
their buying patterns; data mireng can be done by parttioning data inda
relafed subsets; o biinformatic analyss such a5 groupng genes with
reened expression pattems:

.
t h o e
The Neues! Netwerk Clutering Taol will nelp you select data, creste and classity a dataset of vectors with sny Fumber of dimensicns info as

dertton and » o theknpology o the
B eyescope- [ye o]

detmet
Fle Options View Help

Thie et s trained with the SOM baseh sgorthin
Ere Sagram obiect setngs.

Seting Value
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Syrsol e (59 10t
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BP0 Tuner ke
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Pt Step v Respoue Referencetacking - : Show perameters o

= Apps are included in
many MATLAB products . | [ B s

4\ Curve Fiing Tool E=SEoR ~)E

2epsPRiPREL =

Anitute

Fie Fi View Took Desitop Window Help »ax
~ol RAOE | EE) % BO0B0 [
g0
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user-written apps

able of its
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|
MATLAB Apps Gallery

= Tab within the MATLAB Toolstrip

Search

FAVORITES

= Prominently displays both - B
user-written apps and apps . 8

Signal Analysiz  Image Viewer MATLAB Coder MATLAB

Included in MATLAB products

MATH, STATISTICS AND OPTIMIZATION

74 @ by
Curve Fitting Distribution MuP&D Meural Met

| | Makes It easy to flnd and Fitting Notebook Clustering
IaunCh MATLAB apps COMNTROL SYSTEM DESIGN AND AMALYSIS
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Packaging and Sharing MATLAB Apps

= Automatically includes all necessary files
= Documents required products

- Creates single installation file for easy distribution and
Installation into the MATLAB apps gallery

4\ Package App =R (E=R==

ChDocuments\MATLAB\ Untitled].pr) @

Pick main file Describe your app

:

Add main function file (program's
entry point).

Add main file

Files included through analysis

These are the files found through

dependency analysis. .
P - N — Output File
Description

Refresh

G MApp Namemlappinstall

Change cutput folder
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Command Line Suggestions

= Suggested corrections offered for mistyped functions
and variables in the command window

= Press Enter to execute the suggested command,
or Esc to delete it

>» datstr(Date (1))
Undefined function 'datstr' for input
arguments of type 'double'.

Did you mean:
>> datestr (Date (1))

dil3 =

01-Jan-2005 01:00:00

4\ MathWorks
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Getting More Apps

MATLAB Apps

B
£ -

R2012b

Finding

MATLAB®
included iy
MATLAB Ti
apps: thro

Getting £

Apps in

Apps are i
and Contr|
products.

Click on th

Math, Statistics, and Optimization Apps

N

& 0 g &

*

.

Math, Statistics,
and O ptimization

APP

Curve Fitting
Fits curves and surfaces to data.

Distribution Fitting
Fit probability distributions to data

MBC Model Fitting
Craate axperimantal designs and statistical models for model-based calibration

MBC Optimization
Genarate optimal lookup tables for model-based calibration

MuPad Motebook
Pearform and decument symboelic calculations

Meural Met Clustering
Solve clustering problems using self-organizing map (SOM) networks

Meural Met Fitting
Solve filting problems using two-layer
feed-forward networks

Control System Signal Processing and

Image Processing and
Design and Analysis Communications Computer Vision

4\ MathWorks'

AVAILABLE IN

Curve Fitting Toolbox

Statistics Toolbox

Model-Based Calibration

Model-Based Calibration

Symbolic Math Toolbox

Meural Network Toolbox

Meural Netwark Toolbox

12
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Import Tool

= Interactive import of delimited

and fixed-Width teXt fiIeS 4 Import - C:\Documents\MATLAB\testData.tt

Column delimiters:

. . l‘l’aiv Range: |A4:625
= Improved handling of: o < SR
DELIMITERS

SELECTION

— Mixed numeric and text data : - : z i ; :

FileName Date Time Weather Country Website Brand

@ Delimited

MUMBER = MNUMBER > NUMBER ¥ TEXT *MUMBER  *MUMEBEER  ~YMNUMBER ™
— Dates 1 |File Mame Date Time Weather Country Website Brand
2 |autodatal... 7/9/2010 8:29AM Cloudy Malaysia Facebook.c...|Mike
3 |Me. Row Col Status Length Brightness  |x point
ipn 1 1 Pass 6.737102 33478103 0.96309
. . 5k 1 2 FAIL 5.644722 49.280294 0.904393
- Defl ne ruIeS for hand li ng 5 b 1 3 FAIL 1498950 (127427428 |0567636
7 e 1 4 Pass 4.670978 34552988 0.419628

nonnumeric values

= Automatically generate MATLAB code
(scripts and functions) to automate the process

2012
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Command Line Suggestions

= Suggested corrections for mistyped functions and
variables in the Command Window

= Press Enter to execute the suggested
command, or Esc to delete it

2012

>> datstr(Date(1))
Undefined function 'datstr' for input
arguments of type 'double'.

Did you mean:
>> datestr (Date (1))

ans =

|

01-Jan-2005 01:00:00

&\ MathWorks:
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MATLAB

Unit Testing Framework

= matlab.unittest package

= XUnit-style testing framework
for the MATLAB language

— Allows writing and running unit B oot
tests, and analyzing test results lution = [2,11;

testCase.verifyEqual (actSolution,e€

— Includes a set of readily available
gualification methods

— Supports automation, and provides
easy reuse of test-cases

R2013a
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MATLAB

table Data Type

= A new fundamental data type in MATLAB

= Container for mixed-type tabular data

— Holds both data and metadata

@ Variables - patients

4\ Workspace El @

YValue Size
100x9 table 100:8 =

| patients [ |
= Supports flexible indexing 5 100:0 table F
1 2 3 5 i
IDMurmber  LastMame Sex Systolic Diastolic
1 1 1 1 1 "PL-320 'Smith’ ‘Male' 124 93| -
] -
BUIlt In funCtlonaIIty 2 'GLI-532" 'lohnson'  'Male’ 109 rZiln
(merge’ Sort, e’[C_) 3 PNI-258'  'Williams' 'Female 125 83
4 ‘ML-579" 'lones' ‘Femalg' 117 75
: :i:;: 4\ Command Window EI@
I° »>» patients(1:5, {'LastName', 'Age', 'Health'}) =
7 ‘LPL
ans =
1 [ LastHame Age Health
'Smich’ 38 'Excellent’
'Johnson' 43 'Fair'
'Williams" 38 'Good!
>> tableDataImp ‘dones' 40 Fair
'Brown' 49 'Good!
2013 -

4\ MathWorks
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MATLAB

Categorical Arrays

= A new fundamental data type in MATLAB 4\ Command Window E=Een
»» patients.Health(1l:5)
= Container for discrete non-numeric data zoca
— Values drawn from a finite set of A variobles - patients [ |50 )
possib|e values ("Categories”) PLOTS VARIABLE VIEW ® v
2 &l =NORS
_| patients [
.. EH 100:9 table
= More memory efficient than 7 : 9
a cell array of strings B i sofEecsien -
2 1.7500 74Excellent |
4\ Command Window EI@ EEFEW_
- Can be Compared US”’]g :Zspit.ientsz .LastName (patients2.Health « 'Good') ¥/ <4 Poor
logical operators ey
(similar to numeric arrays) ‘Fostes:

ﬁg>>|

2013

=
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Documentation Center and Redesigned Help

L — — ]
G @5 qorx Search Results x| Search Results % SearchResults b + FH [ 5[0]| »

= Content organized by topic

EEEEEEEEEEEEEEEEE i
rather than content type

Paralel Com
Partial Differ Refine hy Product

»

Phased Az
reartmew | WMATLAB
lbox

ot Simulink

sssssssssss

5555555555 *PC Target
SimDriveling

- Browser-like interface, == el
with improved search | | hetn by Catogory

Advanced Software i

— Facets allow users to filter search results

[ata and File Management

- MUItlple tabS VE!VICEk"Crc-ﬂticn

Refine by Type

m

»

m

fx Functions

Blocks

- Documentation installed locally [ coromryrces |

@ Examples and How To

— Option to use the online Documentation Center 55—

Demos are now
“Examples”

2012 .
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MATLAB Production Server

= Incorporate numerical analytics (as packaged MATLAB
programs) into enterprise applicatons

EEEEEEEEEEEEEE

WORKERS

Request < > 4

- Framework contains:
— Server software
= Manages packaged MATLAB programs and worker pool
— Runtime libraries
= MATLAB Compiler Runtime (MCR)

— Lightweight client library ((NET & Java)
= Make requests of MATLAB Production Server

2012

4\ MathWorks
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Centralizing Analytics with MPS

| MATLAB |
Compiler
Web Applications

2

Desktop Applications

Web

) | )]
— |
Pricing
Application
Analytics

Batch Applications

Database Server

22
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MATLAB Production Server

= Directly deploy MATLAB programs into production
— Centrally manage multiple MATLAB programs & MCR versions
— Automatically deploy updates without server restarts

. MATLAB Production Server(s
- Scalable & reliable " etion Server(s)
— Service large numbers of concurrent requests

— Add capacity or redundancy with additional servers

HTML
XML
Java Script .

= Use with web, database & application servers
— Lightweight client library isolates MATLAB processing
— Access MATLAB programs using native data types

Web
Server(s)

2012
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Parallel Computing toolbox

=  Supports unlimited workers
— Previously 12

R2014a

4\ MathWorks

Desktop Computer

26
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GPU Support with Parallel Computing Toolbox

= NVIDIA GPUs with compute capability 1.3 or greater
— (e.g., NVIDIA Tesla C2075 or K20)
— http://www.nvidia.com/object/cuda_gpus.html

- Why we require compute capability 1.3 NVIDIA.
— Support doubles (base data type in MATLAB) TESLA
— Guarantee IEEE compliance
— Provide cross-platform support

= Evolving rapidly —use the latest MATLAB release

2012
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4\ MathWorks

New for GPU Computing with MATLAB

= Performance

— Improvements to GPU-enabled MATLAB functions
(e.g., random number generation for Monte Carlo simulations)

= More GPU-enabled functions

— Including convn, cov, and normest
— Additional support for toolboxes

http://www.mathworks.com/products/parallel-computing/builtin-parallel-support.html

2012

28
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4\ MathWorks'

New Built-in Parallel Support

= Neural Networks Toolbox
— Speedup training and simulation with multicore processors, clusters,
or using a GPU

— Distributed training of large datasets on clusters

i . BlFguret ===
= Signal Processing Toolbox e e—————————
. DEAe | |RRACDRL- 2| | e
— GPU acceleration for xcorr, xcorr?2, . AngeDopplr Response Patam

fftfilt, xcov, and cconv

= Statistics Toolbox 3
— Parallel support in kmeans for multicore process -

Angle (degrees)

29
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Database Explorer

= Replaces querybuilder

>> dexplore

= Native ODBC driver
— Fast access to ODBC
— R2013b

2012

DATABASE EXPLORER

4\ MathWorks:

New Connect

DATA SCURGES

@ (§ wHere  ~ |LCOD

SOL CRITERIA

IMPORTED DATA

¥ & @

it Preferences  Help

INFORT | PREFERENCES | HELP

Badloaee oGRS

[E=SPFER 5]

| MinuteBars |

Database Browser
(5 C:\USERS\DOWEN\WORK.

Data Preview

(329643 X 3) X

25 of 329643 rows

Dates High

733409333 963 96.01] -

733409334 9.33 96.21] M
733,409335 96.39 96.27)
733,409335 9632 96.17]
733,409336 9.27 961
- [ Close 733,409337 96.15 96.11]
2 MSysAccessStorage 733,409338 96.25 96.14
FH MysAccessXML 733409338 96.18 96.1]
5 MSysACEs 733409339 96.16 96.1]
8 MsysComplexColumns 733,40934 9.2 9611

8 MSysIMEXColumns 733,40934 9.2 9616 |

FH MSysIMEXSpecs 733409341 96.16 9612 3
8 MSysNavPaneGroupCategories 733,409342 %613 96.08]
8 MSyshavPaneGroups 733409342 96.28 96.07]
8 MSyshavPaneGroupToObjects 733409383 9612 96,07
8 MSyshavPaneObjectlDs 733409344 96.14 96,09
5 MSysObjects 733409344 96.11 96,06
8 MSysQueries 733409345 96.15 96,09
B3 MsysRelationships 733409346 %6.27 9613
= wi 733409347 9633 9615
733409347 96.36 96.28)

733409348 9645 96.29) | |

733409349 9639 9632 il

31



Financial Instruments Toolbox

Design, price, and hedge complex financial instruments

New Product

— Financial Derivatives Toolbox + Fixed-Income Toolbox

= Merger of:

= New features:

— Cap and floor floating-rate note pricing using trees
— Forward-swap pricing using trees or term structure

— LIBOR market model example

2012

Evolution of the Forward Curve for Trial:1 of LIBOR Market Model

gt

o o

T T R

006 4o

004 T

02 e

sl
15

4\ MathWorks
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Trading Toolbox

=  Submit, Monitor, Modify orders

= Supported Brokers
— X_Trader, EMSX, CQG,Interactive Brokers
Development and testing

Vs

Historical Data

End of Day

Files

Databases

™

Implementation

Live Data

Event-Based

Real-Time Feeds l

R2012b

Vs

Strategy Modeling

Research / Algorithms

Model Development
Calibration

New Product

Back Testing

Profit / Loss

Risk Exposure

Decision Engine

Models
Trading Rules

Execution
Broker API

Order Routing

33



Additional Computational Finance Updates

ert ol et Wind Ll

)]
File Edit View Ins Tools Desktop  Window  Help
NEES | EAASDLAL- 2|08 D

Financial Toolbox
— Conditional Value at Risk (CVaR)

portfolio solver
— Mean-absolute deviation (MAD)
portfolio optimization (R2013b)

Econometrics Toolbox

— ARIMA modeling regression objects
- Datafeed Toolbox
— Added support for IQFEED
= Financial Instruments Toolbox B  ——
1{'3 M. == | T
— Calibration and Monte Carlo simulation ‘j_i,f?ffﬂfimmﬁ| _iif; f‘” E=
for Hull-White, Linear Gaussian & T— - — —
LIBOR market models (R2013a) ‘_f/”'l =

2012

4\ MathWorks
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Optimization Toolbox

Mixed Integer Linear Programming MILP

Power Generation
~‘i =P vw@f;&

Portfolio Management

8
‘%‘r ‘&

nfacturlng / Supply Cham |

R2013b

36



Modeling case study

&\ MathWorks'

= Overview
Requirements Revenue
Item Nuts @ Bolts m per ltem
Gadget E} 5 2 S 3.00
Widget | 3 8 $ 10.00
= Challenge

— Current inventory
— = 29 nuts / 34 bolts

— How many gadgets / widgets to make to
maximize revenue?

37
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This is an optimization problem

= Linear Programming (LP)
— linprog provides the following answer:

3.8235 gadgets
3.2941 widgets
— Could attempt to round up/down
= 4 gadgets
= 3 widgets

= Mixed-Integer Linear Programming (MILP)
— intlinprog provides the following answer:

1 gadgets

4 widgets

=

ol
ol
A

: $44.11

(but not possible)

— $43.00

38



4\ MathWorks

Traveling Salesman Problem

Problem
= How to find the shortest path through a series of points?

Solution
= Calculate distances between all combinations of points

= Solve an optimization problem where variables correspond to trips
between two points

O
O

O O

39
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Other Updates

=  Statistics Toolbox

— Support vector machines (SVMs) for binary classification,
PCA algorithms for missing data, and Anderson-Darling
goodness-of-fit test (R2013a)

— Linear mixed-effects regression models

= Financial Toolbox

2013
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|
Connecting to Low Cost Hardware

4\ Data I/O

&
=

Your application

MATLAB algorithm or
Simulink model

o
1,;//

Ethernet / USB /
Bluetooth

« MATLAB Support
Package for
Raspberry PI™

TETHERED

Write code and communicate
with the board

Quick Start  Downloads

' Raspberry Pi®

TWO MILLION!

« Webcam support
package

* iPhone/Android 2
support

4\ MathWorks:

Low cost hardware

R2014a

42
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