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BRI RIRE BIE: HHIEERY JSON 4RiSHR

[“tine” : ("$date”:"2615-07-13718:01:35.0002"},| Timestamp
[fic” = 1975.0, "kff1225" : 100.65293, "kffi25a” : 110.36619, .| Values

"vehicles id": {"$01d"‘"55a3fe3569702d5c5c800@20"}

"kc” 2@00 9, "kff1225" : 109. 65293 "kff125a" : 115.36619,

"vehicles id": {"$o0id":"55a4193569702d115b000001"}
"time":{"$date":"2015-07-12T719:04:04.000Z"}
"kc":2200.0, "kffl1225" : 112.65293, "kff125a" : 112.36619,
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1 2 v g3 Timetable

timestamp value key
15-Jan-2015 22:12:23'{ "_id" : { "$oid" : "55a41cb069702d115b058ee0" }, "trip_id" : { "$oid"... '55a41cb069702d115b055ede"
15-jJan-2015 22:12:24'{ " id" : { "$oid" : "55a41cb069702d115b058eel" }, "trip_id" : { "$oid"... '55a41cb068702d115b055ede"
15-jJan-2015 22:12:25'{ "_id" : { "$oid" : "55a41cb069702d115b058ee2" }, "trip_id" : { "$oid"... '55a41cb068702d115b055ede"
15-jan-2015 22:12:26'{ " id" : { "$oid" : "55a41cb069702d115b058ee3" }, “trip_id" : { "$oid"...'55a41cb069702d115b059ede’

F VS B LN R

Timetable
t = 4647x40 timetable
| trip_id VIN k1001 k1005 ktt100& k1220 kft1221 kff1222 kff1223 kff125a
1 Sun Jul 12 16:18:41 UTC 2015 | 55a3(€356... | 55a3(e356... 17.1000  -84.9323 45.4704 NaN NaN NaN NaN 59.0434
2 Sun Jul 12 16:18:42 UTC 2015 | 55a3(e356... | 55a31e356... | 171000  -84.9322 45.4704 NaN | NaN | NaN NaN | 57.8609
3 SunJul 12 16:18:43 UTC 2015 | 55a3fe356... | 55a3fe356... | 18.9000  -84.9322|  45.4705| NaN | NaN | NaN | NaN 527147
4 Sun Jul 12 16:18:44 UTC 2015 | 55a3(e356...  55a3fe356... | 18.9000  -84.9322 45.4705 NaN NaN | NaN | NaN | 51.1983
5§ Sun Jul 12 16:18:45 UTC 2015 | 55a3(e356... 55a3fe356... | 18.0000  -84.9321,  45.4706 | NaN | NaN | NaN | NaN  49.1095
& SunJul 12 16:18:13 UTC 2015 | 55a31e356... 55a3fe356... | 58.5000  -84.9305 45.4686 NaN | NaN | NaN | NaN | 73.2005
7 SunJul1216:19:14 UTC 2015 | 55a3fe356... 55a3fe356.. = 56.7000  -84.9304  45.4685| NaN | NaN | NaN | NaN|  75.3612
& Sun Jul 12 16:18:15 UTC 2015 | 55a3(e356...  55a3fe356... | 57.6000  -84.9304 45.4683 | NaN | NaN | NaN | NaN | 707542
s SunJul1216:19:16 UTC 2015 | 55a3(e356... 55a3fe356.. = 56.7000  -84.9303  45.4682| NaN | NaN | NaN | NaN|  62.8340
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Timetable
t = 4647x40 timetable
trip_id ViIN k1001 kff1005 ktf1006 kff1220 kif1221 kff1222 k1223 kff125a
1.Sun Jul 12 16:18:41 UTC 2015 | 55a3fe356... |55a3fe356... 17.1000 -84.9323 45,4704 NaN NaN NaN NaN 59.0434
2 Sun Jul 12 16:18:42UTC 2015 | 55a3fe356... |55a3fe356... 17.1000 -84.9322 45.4704 NaN NaM NaN NaN 57.8609
3 Sun Jul 12 16:18:43 UTC 2015 | 55a3fe356... |55a3fe356... 18.9000 -84,9322 45,4705 NaN NaN NaN NaN 52.7147
4 sunJul 12 16:18:44 UTC 2015 | 55a3fe356... | 55a3fe356... 18.9000 -84.9322 45.4705 NaN NaMN NaN NaN 51.1983
5 SunJul 12 16:18:45 UTC 2015 | 55a3fe356... | 55a3fe356... 18.0000 -84.9321 45.4706 NaN NaN NaN NaN 49,1095
6 Sun Jul 12 16:19:13 UTC 2015 | 55a3fe356... |55a3fe356... 58.5000 -84.9305 45,460 Nkt | nant | Rkt | Mot 72 anne |
7 Sun Jul 12 16:19:14 UTC 2015 | 55a3fe356... |55a3fe356... 56,7000 -84,9304 45,46t Preprocess data
8 SunJul 1216:19:15UTC 2015 | 55a3fe356... | 55a3fe356... 57.6000 -84.9304 45.46¢
9 Sunul 12 16:19:16 UTC 2015 | 66a3(e356... |55a3(e356... | 667000  -84.9303 (5.6 = sortrows(t);
t = rmmissing(t, "MinNumMissing',width(t)-2);
T
v =S Perform windowed calculations
naiﬂE
v iggi '< t.Speed = movmedian(t.SpeedGPS,3);
v EE t.D1 = [0;diff(t.SpeedGPS)];

[tmin,tmax] = bounds(t.time);
tnew = tmin:seconds(10):tmax;
N~ countsByTime = retime(t(:, 'Event'),tnew,@histcounts);
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| athenaQuery.mix | + |

2 MATLAB

Access the data in S3 l - l Py

Bring up the AthenaClient 5
athenaClient = aws.athena.Client(); AV\éS — LN

athenaClient.Database = 'trainingdata’; S
athenaClient.initialize();

{0

Create a query and submit

athenaClient.submitQuery('SELECT * FROM "trainingdata"”."sampledata” limit 100','s3://fleettrainingdata‘)
Fetch data as a table for easy analysis

ds = datastore('s3://fleettrainingdata/*.csv');

ds .NumHeaderLines = 2;

data = table(ds);

Your usual MATLAB workflow goes here

A S A A A S
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MATLAB H % Fm{= 5y

4 Classification Leamer - Paraitel Coorsinates Plot - o x

2 3 4 5
time SpeedGPS  AccelerationSensorXAxis AccelerationSensorYAxis AccelerationSensorZAxi
Mon May 11 04:03:15 UTC 2015 10.8360 -0.6996 0.6014

Wed May 06 19:09:48 UTC 2015 27.8280 0.1419 0.9035
Sun May 17 17:09:19 UTC 2015 6.5520 0.9986 -0.0761
Fri Jan 16 20:38:37 UTC 2015 39.6128 0.0999 0.8000
Sat May 02 14:00:37 UTC 2015 61.1280 0.4006 -0.4022
Mon Apr 27 17:54:27 UTC 2015 37.7640 0.1527 0.4666
Sun May 03 21:00:42 UTC 2015 17.2440 1.0235 0.0815
Mon May 04 11:30:33 UTC 2015 19.6560 0.1336 0.8932

FRICEH —

PeA
504 dsmnian
< >

Evaluating tall expression using the Spark Cluster;
- Pass 1 of 2: Completed in 11 sec

- Pass 2 of 2: Completed in 2.3333 min
Evaluation completed in 2.6167 min

Scale up

tt = tall(data); % test tall array

i -—= — | .
Pee = -l 1}I|2§
*r E Scale to out of memory data _ o i . *ﬁé

tt = tall(ds); —

tt = preprocessData(tt); P i s

model = TreeBagger(5@,tt, 'Event'); e S| 1 u i
save machinelLearningModel model =3 ‘s.%' ‘-..; ‘%\ % ‘mﬁ;’ ‘sk AN

Gte et s Dseeions SATEY S S8 et 18 _ i Boert._ e Qi ekt ekt Vol ith 25 bk ot

JEEREY
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| CLASSIFICATION LEARNER

H— § Eh o
Tl & B £
Fe PCA All Quick-To- All All Linear Fine Tree
Train

= Current Model
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4 R BRI A FoBRBVETB) 3R

PN MR

18:01:10 55a3fd 1975 MATLAB
18:10:30 55a3fe 2000 109 115 Function
18:00:00 18:10:00 | 55a3fd 5
18:05:20  55a3fd 1980 105 105 55a3fe
18:10:45 55a3fd 2100 110 100 552419
18:10:00  18:20:00 | 55a3fd 7
18:30:10 55a419 2000 100 110 MATLARB
: 55a3fe 7
18:35:20 55a419 1960 103 105 Function 552419
18:20:40 55a3fe 1970 112 104 LEZ0RAD | ERE0R0D | Bhedte
55a3fe 4
18:39:30 55a419 2100 105 110
55a419
18:30:00 55a3fe 1980 110 113 MATLAB 18:30:00 18:40:00 55a3fd
18:30:50 55a3fe 2000 100 110 Function S5a3fe 5
55a419 8
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| calculateScores.mix ] + |

Develop a Streaming Function

function new_state = calculateScore'(car_id, current_data,l old_state,l resultsStore)I

Preprocess and perform calculations &tﬂgﬁ%
current_data = preprocessData(current_data);

S AR
Predict driving events Al | 'lk?n%

current_data = predictEvents(current_data);

Count events for each ten second window gﬁﬁﬁ&tﬂﬁﬁ
countsByTime = countEvents(current_data);

Write discrete data to mongodb
updateResultsStore(car_id,countsByTime,resultsStore);

Update new state

new_state = updateState(countsByTime,old_state);
end

MATLAB EXPO 2018
23
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- MATLAB A& 7 AL IR B/ 3

| calculateScores.mix ¢ ] +] l

Develop a Streammg Function function current_data = preprocessData(current data)

. = % Preprocess and perform calculations
function new_state = calculateScores(car_id, current_data

% Remove records with all missing data

Preprocess and perform calculations L . o .
current_data = rmmissing(current data, 'MinMumMissing',width(current _data)-1);

current_data = preprocessData(current_data); _
#% Smooth and calculate approximate gradients

Predict driving events current_data.Speed = movmedian(current_data.kffleel,5);
current_data.D1 [@;diff(current data.kffle81)];
current_data.D2 = [8;0;diff(current_data.kffle61,2)];

current_data = predictEvents(current_data);

Count events for each ten second window

countsByTime = countEvents(current_data);

R TSR B %

Write discrete data to mongodb
updateResultsStore(car_id,countsByTime,resultsStore);
Update new state

new_state = updateState(countsByTime,old_state);
end

MATLAB EXPO 2018
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| calculateScores.mlx ] +]

Develop a Streaming Function ER485F 3] App SJERIRE

function new_state = calculateScores(car_id, current_data, old_state, resultsStore)

Preprocess and perform calculations

function current _data = predictEvents(current_data)

% Predict events for current data based on machine learning model

predictorNames = {'kfflees’, 'kfflees’, 'kff125a", k18", "kf+1249°, 'Speed’,’'D1",'D2",...
"kffleel', "kfflz22e', "kff1221°", "kff1222", "kff1223°,...

k47", "kff124d'};

current_data = preprocessData(current_data);

Predict driving events

current_data = predictEvents(current_data); _

Count events for each ten second window

countsByTime = countEvents(current_data);
Write discrete data to mongodb
updateResultsStore(car_id,countsByTime,resultsStore);

Update new state

new_state = updateState(countsByTime,old_state);
end

MATLAB EXPO 2018
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| calculateScores.mix :..-.11 +]

Develop a Streaming Function
function new_state = calculateScores(car_id, current_data, old_state, resultsStore)

Preprocess and perform calculations
current_data = preprocessData(current_data);
Predict driving events
current_data = predictEvents(current_data);

Count events for each ten second window

countsByTime = countEvents(current_data); E% Mon g o) &iﬁﬁ .
Write discrete data to mongodb : ggﬁ%ﬁiﬁiﬁﬂ_;ﬁ

updateResultsStore(car_id,countsByTime,resultsStore);

—

Update new state

new_state = updateState(countsByTime,old_state);
end

MATLAB EXPO 2018
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consume.m calculateScores.m -

1 function new state = calculateScores(car_id, current_data, old_state, resultsStore) [a]

2 [

3 %% Preprocess and perform calculations

4 - current_data = preprocessDatalcurrent_data);

5

5] s Predict driving events

7 - current_data = predictEvents(current_data);

8

a %% Count events for each ten second window

10 - countsByTime = countEvents(current_data);

11

12 %% Write discrete data to mongodb

13 - updateResultsStore(car_id, countsByTime, resultsStore); L
14 b
Command Window @
fx =>

calculateScores Lh 17 Col 1

&\ MathWorks:
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Tableau

%% Linear programming solution with subtour|
A = spalloc(0,lendist,0); % Allocate a spar
b= [];
while numtours > 1 %
% Add the subtour
b = [b;zeros(numtours,1)];
A = [Asspalloc(numtours, lendist, nStops)
for stopCount = 1:numtours

rowldx = size(a,1)+1;

4 Compier
G ricston Compler

Hadoop Compler
L]

Uibeary Compller
88 5

Command vindow

Jx >> deploytool
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= Data Analytics with MATLAB

= MATLAB Production Server
= MATLAB Compiler SDK

= Statistics and Machine Learning Toolbox

= Database Toolbox
= Mapping Toolbox

- MATLAB with TIBCO Spotfire

- MATLAB with Tableau
- MATLAB with MongoDB

MATLAB EXPO 2018

4\ MathWorks

‘\MathWorks-- Products Solutions Academia Support Community Events

Reference Architecture

Scalable Analytics with TIBCO
Spotfire and MATLAB Production
Server

Resources and Spohcire extension to scale MATLAB anc:|yiic5 for
use with Spotfire applications

MATLAB Production Server™ Interface for TIBCO®

- : . .
Spotfire” Software is a Spotfire extension that provides a MOBILE

DESKTOP

link to a robust and scalable MATLAB® analytics engine. | || || jpeperts

This extension supports advanced analytics processing for
multiple concurrent users within the Spotfire environment.

=
MATLAB

PRODUCTION
SERVER

TIBCO SPOTFIRE 4
Request the Extension & Download the Free WEB PLAYER oa mﬂﬁf‘sg
. . . . Mathworks MPSExtension r 4
Getting Started Guide Technical Brief )

. ) e
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https://www.mathworks.com/solutions/data-analytics.html?s_tid=srchtitle
https://www.mathworks.com/products/matlab-production-server.html
https://www.mathworks.com/products/matlab-compiler-sdk.html
https://www.mathworks.com/products/statistics.html
https://www.mathworks.com/products/database.html
https://www.mathworks.com/products/mapping.html
https://www.mathworks.com/products/reference-architectures/tibco-spotfire.html
https://www.tableau.com/about/blog/2017/8/put-your-matlab-models-and-algorithms-work-tableau-74016
https://www.mathworks.com/help/database/ug/import-and-analyze-data-from-mongodb.html

