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1. The Unit Testing Framework now returns performance test results as arrays of TimeResult objects.

warning if runperf doesn't meet statistical objectives.
results = runperf('preallocationTest’, "Name’, '*Indexing®")

Running preallocationTest

Done preallocationTest

results =
1x2 TimeResult array with properties:

Name

Valid
Samples
TestActivity

Totals:
? Valid, @ Invalid.
2.4858 seconds testing time.

Run performance tests for all the elements that contain "Indexing' in the name. Your results might vary, and you might see a

Slide 1 of 238

runperf

Run set of tests for performance measurement collg

Syntax

results = runperf
results = runperf(tests)
results = runperf(tests,MName,Value)

Description

results = runperf nuns all the tests in your current folder for performance measurements and returns an array of
matlab.perftest.TimeResult objects. Each element in results corresponds to an element in the test suite.

The performance test framework runs the tests using a variable number of measurements to reach a sample mean
with a 0.05 relative margin of error within a 0.95 confidence level. It runs the tests four times to warm up the code, and
then between 4 and 256 times to collect measurements that meet the statistical objectives. If the sample mean does
not meet the 0.05 relative margin of error within a 0.95 confidence level after 256 test runs, the performance test
framework stops running the test and displays a warning. In this case, the matlab.perftest.TimeResult object
contains information for the 4 warm-up runs and 256 measurement runs.

The runperf function provides a simple way to run a collection of tests as a performance experiment.
results = runperf(tests) runs a specified set of tests.

results = runperf{tests,Name,Value) runs a set of tests with additional options specified by one or more
Name, Value pair arguments.
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What’'s New in MATLAB
(the really good bits
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Cast (in order of appearance)

* Projects

* Git Integration

* Live Tasks

* Function Argument Validation
* Live Controls

* AppDesigner Adaptive Layout
* Web Apps
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In which Ned learns about
Projects




Send

Cc...

Subject Weird data!

Hi Joe:

Run the attached file.

plot therm data.mlx

Ned.
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New Open Save 1=l Compare 52| Go To Text Code —- Control 43 [ Section r=4t Run and
bl v * = Print Ly Find = .L_E_l Refactor = Break {24 Runto Er
FILE MAWVIGATE TEXT CODE SECTION

=l S b wrnathworksdevel » sandbox ® gulley * share » uk2019 * helpers

B Live Editor - \\mathworks\devel\sandbox\gulley\share\uk201% helpers\plot_therm_data.mh *

SpatCo Thermostats

This data is a mess. What can | do?

1 load therm data.mat
2 plot therm data(t cmd, t measured)




SpatCo Thermostats

This data is a mess. What can | do?

load therm data.mat

Error using load
Unable to read file "therm data.mat’'. No such file .

plot therm data(t cmd, t measured)

o o

] @



simout.yout{l}.Values.Time;
simout.yout{1l}.Values.Data;

Make timetables
t_measured = timetable(hours(t),y);

t _measured = retime(t_measured,newTime, 'linear’
t cmd = retime(t_cmd,newTime, 'linear’);

lot_therm_data(t_cmd, t_measured);

nrecognized function or variable
plot therm data’'.




% Make timetables

t _measured = timetable(hours(t),y);

t _measured = retime(t_measured,newTime, "linear’
t cmd = retime(t_cmd,newTime, "linear’);

plot therm_data(t_cmd, t measured); (1]

gh input arguments.

sim_script>plot_therm _data (line 47)
(t_measured.Time,t measured.y, 'Marker', 'x',
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SpatCo Thermostats

1 [t _cmd,t _measured,t _actual] = get therm _data(sys);
This is what it should look like in a zero-noise situation. | expect the data to look like this.

2 plot_therm data(t_cmd, t_actual)
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I.'L':} O = Weird data! - Message (HTML)

[
E L
Send . :

Subject Weird data!

Hi Joe:

Here’s the project URL.

https://github.com/HotStuff/SpatCo

Ned.
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4\ New Project From Source Control

Source control tool:

Repository path:

Sandbox:

.....................................................................................................................................................................................................................................................................................................

ChUsers\joe\MATLAEProjects\untitled

Source control information: Tg perform branch merges, you must have command-line Git installed.

If you do not have command-line Git installed already, follow the instructions here.

Retrieve

Cancel




A\ Mew Project From Source Control

Source control tool:

Repository path:

Sandbox:

Git

http.r.:.ffir15idElahs-git.rﬂathwnrki.cnmfgulleyfuklﬂ'lﬂ'l

ChUsers\joe\MATLABProjects\untitled

Source control information: Tg perform branch merges, you must have command-line Git installed,

If you do not have command-line Git installed already, follow the instructions here,

St

Change...

Retrieve

Mew -

Cancel




4\ Mew Project From Seurce Control

Source control tool:

Repository path:

Sandbox:

Source control information: Tg perform branch merges, you must have com

Git

https://insidelabs-git.mathwerks.com/gulley/u 1]19|

ChUsers'joe MATLABProjects\untitled

and-line Git installed,
If you do not have command-line Git installed already, follow the instructions here.

R

Change...

Retrieve

Mew -

Cancel
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Source control tool:

Repository path:

Sandbox:

Git
http.r.:.ffir15idElahs-git.rﬂathwnrki.cnmfgulleyfuklﬂ'lﬂ'l

ChUsers\joe\MATLABProjects\untitled

Source control information: Tg perform branch merges, you must have command-line Git installed,

If you do not have command-line Git installed already, follow the instruction

St

Change...

Retrieve

Mew -

Cancel
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Live Tasks

Find Local Extrema

- Local maxima in PeakSig

Select data

Input data | PeakSig v | X-axis | default v

Define local extrema

Extrema type | Maxima ¥ | Flatselection | Center |

IMax. num. extrema 1000 Min. prominence mg

Min. separation Prominence window | Centered T | | 10[]'%]

Visualize results

Local maxima Input data




Live Tasks

% Find local maxima
maxIndices = islocalmax(PeakSig);

% Visualize results

clf

plot{PeakSig, ‘Coleor’',[189 185 226]/255, 'DisplayName’, 'Input data')
hold on

% Plot local maxima

plot{find(maxIndices),PeakSig{maxIndices), ™", Color',[217 83 25]/255,...

‘MarkerFaceColor®,[217 83 25]/255, 'DisplayName’, 'Local maxima')
title([ 'Number of extrema: ' num2str(nnz(maxIndices))]}
hold off
legend

Find Local Extrema

= Local maxima in Peak5ig

Select data

Input data | PeakSig v | X-axis | default v

Define local extrema

Extrema type | Maxima ¥ | Flatselection |Center w |

Max. num. extrema 1000 s Min. prominence ne

Min. separation Prominence window | Centered v | | 100'%]

Visualize results

Local maxima Input data




Eunction [t_cmd, t _measured,t_actual] = get_therm data(sys)
% Set up the simumlation
tFinal = 100;

simin = Simulink.SimulationInput('therm 19b');
simin = simin.setModelParameter ('StartTime’, '0', "StopTime’ , num2str (tFinal));
% simin = simin.setHDdelParameter('therm_lgb\StaEESpace\A',sys.AJ

% Pick some random times to change the commanded temperature

t = sort(tFinal*rand(10,1});
t(l) = 0:

cmd = randi (20,size(t)) + 10;
t_cmd = timetable (hours(t),cmd);

de = 0.1;
newlime = hours(0:dt:tFinal)';

t_cmd = retime(t_cmd,newTime, 'previous');
% Run the simulation

simin = simin.setExternalInputt[hDuIstt_cmﬂ.TimE}, t_cmﬂ.cmﬂ]}:

simout = sim(simin);

% Find local maxima
maxIndices = islocalmax(Peaksig);

% visualize results

clf

plot(PeakSig, "Color',[189 185 226]/255, 'DisplayName’, 'Input data')
hold on

% Plot local maxima

plot(find(maxIndices),PeakSig{maxIndices), """, "Color',[217 83 25]/255,...
‘MarkerFaceColor®,[217 83 25]/255, 'DisplayName’, 'Local maxima')

title(['Number of extrema: ' num2str(nnz{maxIndices))])

hold off

legend

ybad = t_actual.y;

% noise
vbad = vbad + 3*randn(size (ybad));

% drop-outs
ixbad = rand(size (ybad))>0.8;
vbad (ixbad) = 0;

% missing
ixbad = rand(size(vbad))>0.4;

vbad (ixbad) = NaN:

t_measured.y = ybad;

Find Local Extrema
= Local maxima in Peak5ig
Select data

Input data | PeakSig

Define local extrema
Extrema type |JMaxima

Max. num. extrema

Min. prominence

¥ | Xaxis | default v

v | Flatselection |Center ¥ |

Min. separation ma Prominence window | Centered

v

1002

Visualize results

Local maxima Input data




I:E'.:mc:t,ion [t_cmd, t_measured,t_actual] = get_therm data(sys)

% Set up the simmlation

]
I—Ive | aS kS o
simin = Simulink.SimulationInput ('therm 1%k');

simin = simin.setModelParameter ('Start

e, "0, "StopTime " , num2str (tFinal) )

% simin = simin.setModelParameter | 't'.’.e:rr._'_Qh"-.Stat,eSpace'  SYS.R)

% Pick some random times to change the commanded temperature
t = sort (tFinal®*rand(10,1));

t(l) = 0:

cmd = randi (20,size(t)) + 10;

t_cmd = timetable (hours(t),cmd);

dt = 0.1;
newTime = hours (0:dt:tFinal)';

t_cmd = retime (t_cmd,newlTine, 'previous');
% Run the simulation

simin = simin.setExternallnput ([hours(t_cmd.Time), t_cmd.cmd]);

simout = sim(simin);

Find Local Extrema @
= Local maxima in Peaksig

Select data

Input data | Peaksig v | Xeaxis [default v

Define local extrema

Extrema type | Maxima v | Flatselection [Center w

Min. prominence
Min_ separation Prominence window | Centered v

Visualize results

Max. num. extrema

[+/] Local maxima 7] Input data

ybad = t_actual.y;

% noise
vbad = vbad + 3*randn(size(vbad));

% drop-outs
ixbad = rand(size (ybad))>0.8;
vbad (ixbad) = 0;

% missing
ixkad = rand(size(ybad))>0.4;

vbad (ixbad) = NaN:

t_measured.y = ybad;
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This is what it should look like In a zero-noise situation. | expect the data 1o look like this.

w
]

2 plot_therm data(t_cmd, t_actual)

n
]

But this is what it actually looks like. Instead, it's a mess, as shown below.

w
(]

3 plot_therm_data(t_cmd, t_measurad)
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1 [t_cmd,t_measured,t_actual] = get_therm_data(sys): 4
5
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SpatCo Thermostats
1 [t_cmd,t_measured,t_actual] = get_therm_data(sys):

This is what it should look like in a zero-noise situation. | expect the data to look like this.
2 plot_therm data(t_cmd, t_actual)

But this is what it actually looks like. Instead, it's a mess, as shown below.

3 plot_therm_data(t_cmd, t_measurad)

I need help trying to recapture what true temperature profile is.

7| Clean Qutlier Data

cleanadData| =

Select data

Filled outliers in t_measured.y using the linear interpolation method

Input data |:I_measured v | |y v | Xeaxis |:t_mea5ured v | [.Time

Specify cleaning method

Cleaning method \'Filluulhers v [Linearinlerpulal\on A

Define outliers

Detection method |‘Mediar| ¥ | Threshold factor

Visualize results

Filled outliers Cleaned data Input data Outliers Outlier thresholds [ | Qutlier center

L

Temperature (deg Celsius)

5
&

e
-]

o

Time hr

Number of outliers: 79

Input data
Cleaned dala
Outliers.
Filled outhers

20

40 B0 80 100
hr

script




linear interpolation method

t_measured v | | Time

IS

Dutlier thresholds || Qutlier center

35

25T

15

LALUALAEL I, 0 AR

G0 B 100

1] 20

40

Ti

e

hir

-_——
— .
.

Number of outliers: 79

Input data
Cleanad data
= Qulliers
#  Filled oullers

Cutlier threshokds |

T -

hir




linear interpolation method Time r

Number of outliers: 79

Input data

Cleanad data

= Qulliers

#  Filled oullers
Cutlier threshokds |

Hall

t_measured v | | Time

.
—

25T

i)
20 b 1 KR~

15t

1= | |

——
-—

Dutlier thresholds || Qutlier center




L LU NRE W LT

@ : 0 20 40 80 80 100
linear iﬂtEprIElT.iﬂl‘l method Time fir
- Number of outliers: 79
Input data
t measured L Time v Cleanad data
- | [ £ 1 * Ouiliers
1 *  Filled oulliers
1! . ﬂi Outlier threshokis
25T L ) E
l :l | R | ". "
200 I . . |
f l all l' Jl
I
15 | f

-‘_ 'Wﬂ‘

) \ |

Dutlier thresholds || Qutlier center




LALAL AL, 0 IR0

. 1]
O : o 20 40 B0 BO 100
linear iﬂtEprIElT.iﬂl‘l method Time fir
- Number of outliers: 79
Input data
t measured L Time v Cleanad data
- | [ £ 1 * Ouiliers
1 #  Filled oulliers
1! . ﬂi Outlier threshokds,
25T L )
l :l | R | ". "
200 I . . |
f l < ll
I
15 | f

) \ |

Dutlier thresholds || Qutlier center

fr




El Live Editor - L\ADropbox\UK talk\Neds Stuff\sim_script.mlx =

LIVE EDITOR INSERT VIEW

HI]:I ™~ [ Find Files Normal = Task = =] Run Section D @»

0] £ L4

= = ] = - b=
Voo rm S =l Compare 5 Go To Text B ,I UM Code Control Section Run and Advance Run Fan R
= = =4 E Print ({ Find = : z @ Refactor Break Iy Runto End =
FILE MAVIGATE TEXT CODE SECTION RUN —
sim_script.mlx *
Thermostat Data -

SpatCo Thermostats
1 [t_cmd,t_measured,t_actual] = get_therm_data(sys):

This is what it should look like in a zero-noise situation. | expect the data to look like this.
2 plot_therm data(t_cmd, t_actual)

But this is what it actually looks like. Instead, it's a mess, as shown below.

3 plot_therm_data(t_cmd, t_measurad)

I need help trying to recapture what true temperature profile is.

7| Clean Qutlier Data

cleanadData| =

Select data

Filled outliers in t_measured.y using the linear interpolation method

Input data |:I_measured v | |y v | Xeaxis |:t_mea5ured v | [.Time

Specify cleaning method

Cleaning method \'Filluulhers v [Linearinlerpulal\on A

Define outliers

Detection method |‘Mediar| ¥ | Threshold factor

Visualize results

Filled outliers Cleaned data Input data Outliers Outlier thresholds [ | Qutlier center

L

Temperature (deg Celsius)

5
&

e
-]

o

Time hr

Number of outliers: 79

Input data
Cleaned dala
Outliers.
Filled outhers

20

40 B0 80 100
hr

script




|§| Live Editor - LADropbox\UJK talk\Neds stuff\sim_script.mlx

SpatCo Thermostats
1 [t_cmd,t_measured,t_actual] = get_therm_data(sys):

This is what it should look like in a zero-noise situation. | expect the data to look like this.
2 plot_therm data(t_cmd, t_actual)

But this is what it actually looks like. Instead, it's a mess, as shown below.
3 plot_therm_data(t_cmd, t_measurad)

I need help trying to recapture what true temperature profile is.
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Thermostat Data -
SpatCo Thermostats
1 [t_cmd,t_measured,t_actual] = get_therm_data(sys):

This Is what it should look like in & zero-noise situation. | expect the data to look like this.
2 plot_therm data(t_cmd, t_actual)
But this is what it actually looks like. Instead, it's a mess, as shown below.

3 plot_therm_data(t_cmd, t_measurad)
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SpatCo Thermostats
1 [t_cmd,t_measured,t_actual] = get_therm_data(sys):
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8
2 plot_therm data(t_cmd, t_actual) é"
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But this is what it actually looks like. Instead, it's a mess, as shown below. g
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¥ | Clean Outlier Data @
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Select data
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% Fill outliers

[cleanedData2,outlierIndices, thresholdLow, thresholdHigh] = ...
filloutliers(t_measured.y, "linear’, 'movmedian’,days(1),...
‘ThresholdFactor',2.5, 'SamplePoints’',t _measured.Time);

% Visualize results

clf

plot(t_measured.Time,t_measured.y, "Color’',[109 185 226]/255,...
‘DisplayName’, 'Input data')

hold on

plot(t_measured.Time, cleanedData2, 'Color’,[0 114 189]/255, 'Linelidth',1.5,...

‘DisplayMame’, 'Cleaned data')

# Plot outliers

plot(t_measured.Time(outlierIndices),t _measured.y(outlierIndices), 'x',...
‘Color',[64 64 64]/255, 'DisplayName’, 'Outliers")

title([ 'Number of outliers: ' num2str(nnz(outlierIndices))])

% Plot filled outliers
plot(t_measured.Time(outlierIndices),cleanedData2(ocutlierIndices),".", ...

‘Markersize',12, "Color',[217 83 25]/255, ‘DisplayName’, 'Filled outliers')

% Plot outlier thresholds
plot{[t_measured.Time(:); missing; t_measured.Time(:)],...

[thresholdHigh(:); missing; thresholdLow(:)], 'Color',[145 145 145]/255,.
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% Fill outliers i 1 W
[cleanedData2,outlierIndices, thresholdLow, thresholdHigh] = ... 25 | 11' Lol TR
filloutliers(t_measured.y, 'linear’, 'movmedian’,days(1),... l Ll > | L 0s ® .
‘ThresholdFactor',2.5, 'SamplePoints’',t _measured.Time); 20 " I" } L ] | .
' H' Jr ‘ 'H‘ J[ |
% Visualize results 1 ! #1
clf “ VY I
plot(t_measured.Time,t_measured.y, "Color’',[109 185 226]/255,... b wr M, | L el St d
'DisplayName’, 'Input data’) 5 i L) e i
13 hold on Tre
14 plot(t_measured.Time, cleanedData2, 'Color’,[0 114 189]/255, 'Linelidth',1.5,... 0 .
'DisplayName’, 'Cleaned data') o 2 “© 50 8 "::10
0
# Plot outliers
13 plot(t_measured.Time(outlierIndices),t _measured.y(outlierIndices), 'x',...
‘Color',[64 64 64]/255, 'DisplayName’, 'Outliers")
28 title([ 'Number of outliers: ' num2str(nnz(outlierIndices))])
% Plot filled outliers
23 plot(t_measured.Time(outlierIndices),cleanedData2(ocutlierIndices),".", ...
‘Markersize',12, "Color',[217 83 25]/255, ‘DisplayName’, 'Filled outliers')
% Plot outlier thresholds
27 plot{[t_measured.Time(:); missing; t_measured.Time(:)],...
[thresholdHigh(:); missing; thresholdLow(:)], 'Color',[145 145 145]/255,... ¥
4 » -
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cleanedData2| = Filled outliers in t_measured.y using the linear interpolation method
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% Fill outliers

[cleanedData2,outlierIndices, thresholdLow, thresholdHigh] = ...
filloutliers(t_measured.y, "linear’, 'movmedian’,days(1),...
‘ThresholdFactor',2.5, 'SamplePoints’',t _measured.Time);

# visualize results

clf

plot(t_measured.Time,t measured.y, "Color’',[109 185 226]/255,...
‘DisplayName’, 'Input data‘)

hold on

plot(t_measured.Time, cleanedData2, 'C

‘DisplayMame’, 'Cleaned data')

# Plot outliers

plot(t_measured.Time(outlierIndices),t_measured.y(outlierIndices), x’
‘Color',[64 64 64]/255, 'DisplayName’, 'Outliers’)

title([ "Number of outliers: ' num2str(nnz(outlierIndices))])

% Plot filled outliers
plot(t_measured.Time({outlierIndices),cleanedData2(outlierIndices),".", ...
‘Markersize',12, "Color',[217 83 25]/255, ‘DisplayName’, 'Filled outliers')

% Plot outlier thresholds
plot({[t_measured.Time(:); missing; t_measured.Time(:)],...

or',[@ 114 189]/255, 'Linelidth',1.5,...

[thresholdHigh(:); missing; thresholdLow(:)], 'Color',[145 145 145]/255,...
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% Fill outliers

5 [cleanedData2,outlierIndices, thresholdLow, thresholdHigh] =
filloutliers(t_measured.y, "linear’, 'movmedian’,days(1),...
‘ThresholdFactor',2.5, 'SamplePoints’',t _measured.Time);
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% Visualize results .
18 clf bt )
11 plot(t_measured.Time,t_measured.y, "Color’',[109 185 226]/255,... N L

‘DisplayName’, 'Input data') [ p
13 hold on o™
14 plot(t_measured.Time, cleanedData2, 'Color’,[0 114 189]/255, 'Linelidth',1.5,... 0 .
'DisplayName’, 'Cleaned data') o 2 “© 50 8 00
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# Plot outliers

13 plot(t_measured.Time(outlierIndices),t _measured.y(outlierIndices), 'x',...
‘Color',[64 64 64]/255, 'DisplayName’, 'Outliers")

28 title([ 'Number of outliers: ' num2str(nnz(outlierIndices))])

% Plot filled outliers
23 plot(t_measured.Time(outlierIndices),cleanedData2(ocutlierIndices),".", ...
‘Markersize',12, "Color',[217 83 25]/255, ‘DisplayName’, 'Filled outliers')

% Plot outlier thresholds
27 plot{[t_measured.Time(:); missing; t_measured.Time(:)],...
[thresholdHigh(:); missing; thresholdLow(:)], 'Color',[145 145 145]/255,... ¥
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Thermostat Data

SpatCo Thermostats
1 [t_cmd,t_measured,t_actual] = get_therm_data(sys):

This is what it should look like in a zero-noise situation. | expect the data to look like this.
2 plot_therm data(t_cmd, t_actual)

But this is what it actually looks like. Instead, it's a mess, as shown below.

3 plot_therm_data(t_cmd, t_measurad)

I need help trying to recapture what true temperature profile is.
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Thermostat Data

SpatCo Thermostats
1 [t_cmd,t_measured,t_actual] = get_therm_data(sys):

This is what it should look like in a zero-noise situation. | expect the data to look like this.
2 plot_therm data(t_cmd, t_actual)

But this is what it actually looks like. Instead, it's a mess, as shown below.

3 plot_therm_data(t_cmd, t_measurad)

I need help trying to recapture what true temperature profile is.

» cleanedData2 = Filled outliers in t_measured.y using the linear interpolation method

34 mis
@ missing Create m "i"g values
@ mislocked Determine if function or script is locked inm...
(/] misdata and
Clean Missing Data Find, fill, or remove missing data

Temperature (deg Celsius)

40

35

30

I
=]

o

Time

Number of outliers: 79

hr

Input data
Cleaned dala
Outliers.

Filled outhers

¥ ‘“”“L‘"\-_ ol
['] 20 40 60 a0 100
hr
script Ln 34  Col




El Live Editor - L\ADropbox\UK talk\Neds Stuff\sim_script.mlx =

INSERT

LIVE EDITOR

,fljj ™ [l Find Files | 4 o
- = - -
Compare 5 Go To Text -B I UM Code = Control Section

El Run Section
Run and Advance

i Normal = Ta;k'

D @P L

Run Step  Stop

w
&

This is what it should look like In a zero-noise situation. | expect the data 1o look like this.

g

2 plot_therm data(t_cmd, t_actual)

wature (deg Celsius)
r
=

B

But this is what it actually looks like. Instead, it's a mess, as shown below.

mis

Mew Open Save .

= = =4 Print ({ Find = z @ Refactor Break Iy Runto End
FILE MAVIGATE TEXT CODE SECTION RUN —

sim_script.mlx * Ml + }

Thermostat Data (=
SpatCo Thermostats s - E
a0 =
1 [t_cmd,t_measured,t_actual] = get_therm_data(sys): L]

/2 missing
/2| mislocked
/5| misdata

—= Clean Missing Data

Create missing values
Determine if function or script is locked in m
Feconstruct missing input and output data

Find, fill, or remove missing data

script Ln 34

Col 1




El Live Editor - L\ADropbox\UK talk\Neds Stuff\sim_script.mlx =

LIVE EDITOR INSERT VIEW

HI]:I ™~ [ Find Files Normal = Task = =] Run Section D @»
] -
= - 1 = - [
Voo rm S =l Compare 5 Go To Text B ,I UM Code = Control Section Run and Advance Run Fan R
= = =4 E Print ({ Find = =g @ Refactor Break Iy Runto End =
FILE MAVIGATE TEXT CODE SECTION RUN —
sim_scriptmbe * 2| 4 ‘
5
SpatCo Thermostats z
2 50
1 [t_cmd,t_measured,t_actual] = get_therm_data(sys): :.’,25
=)
This is what it should look like In a zero-noise situation. | expect the data to look like this. g 20 =
2 « )
2 plot_therm_data(t_cmd, t_actual) % 15
o}
&

But this is what it actually looks like. Instead, it's a mess, as shown below.
3 plot_therm_data(t_cmd, t_measurad)

I need help trying to recapture what true temperature profile is.

» cleanedData = Filled outliers in t_measured.y using the linear interpolation method

v | Clean Missing Data
Find, fill, or remove missing data

Select data

Input data | select v | Xeaxs cefsul v
Specify method

Cleaning method  Fill miz=ing v

Visualize results

40

35

30

I
=]

o

Time

Number of outliers: 79

! ii.“.._ f

100
hr

Input data
Cleaned data
Outliers.

Filled outhers
Outlier threshokds

script




El Live Editor - L\ADropbox\UK talk\Neds Stuff\sim_script.mlx =

LIVE EDITOR

INSERT VIEW

Select data

Input data | cleanedData ¥ | X-axis | default v
Specify method
Cleaning method | Fill missing v | | Linear interpolation ¥

Visualize results

Cleaned data Filled missing entries

Cleaned data
*  Filled missing entries.

400 B00 BOD

1200

HI]:I ™~ [ Find Files Normal = B Task % % E =] Run Section D @» »
= - ] = - b=
Voo rm S =l Compare 5 Go To Text BI UM Code = Control & = Run and Advance Run Fan R
- - - Print Find + E H Refactor~ 'E‘l Run to End -
=] Q : S
FILE NAVIGATE TEXT CODE SECTION RUN A
sim_scriptmbe * 2| 4 ‘
SpatCo Thermostats “ Number of outliers: 73
Input data
1 [t_cmd,t_measured,t_actual] = get_therm_data(sys); 35 e W gfl:::‘ dats
W r’ § v Filled oulbers
This Is what it should look like in & zero-noise situation. | expect the data to look like this. 30 " 1 ! Outlier threshokis
| 1 f W,
2 plot_therm_data(t_cmd, t_actual) 25 “ kl Li .hl “ L pr
> 1, *
i | | ’ AL .
But this is what it actually looks like. Instead, it's a mess, as shown below. 20 ' |’| l | r' J g{H‘l \
3 plot_therm_data(t_cmd, t_measurad) s { ) I T "
10
I need help trying to recapture what true temperature profile is. M~ ‘ o A [1_.-‘"‘-.:‘»
5 o i B
L
L
» cleanedData = Filled outliers in t_measured.y using the linear interpolation method 0
0 20 40 80 80 100
fir
* Clean Missing Data @
- Filled missing data in cleanedData using the linear interpolation method . Number of filled missing entries: 583

script

Ln 51

Col




El Live Editor - L\ADropbox\UK talk\Neds Stuff\sim_script.mlx =

LIVE EDITOR INSERT VIEW
HI]:I ™~ [ Find Files Normal = Task = E =] Run Section D @»
0] £ L4
= - ] - o b=
Voo rm S =l Compare 5 Go To Text B ,I UM Code Control Section Run and Advance Run Fan R
= = =4 E Print ({ Find = =g @ Refactor Break Iy Runto End =
FILE MAVIGATE TEXT CODE SECTION RUN —

+ |

sim_script.mlx *

hr

SpatCo Thermostats

. Number of filled missing entries: 583

1 [t_cmd,t_measured,t_actual] = get_therm_data(sys):
Cleaned data
Filled missing entries.

This is what it should look like In a zero-noise situation. | expect the data 1o look like this.

2 plot_therm data(t_cmd, t_actual)
But this is what it actually looks like. Instead, it's a mess, as shown below.
3 plot_therm_data(t_cmd, t_measurad)

I need help trying to recapture what true temperature profile is.

» cleanedData = Filled outliers in t_measured.y using the linear interpolation method

» cleanedData2 = Filled missing data in cleanedData using the linear interpolation method o 200 400 &00 8OO 1000 1200
¥ | Smooth Data @
smoothedData| = Smoothed noisy data in cleanedData2 using the moving mean method s nput data
Smocthed data
Select data
Input data | cleanedDataz ¥ | X-axis | default v

Specify method and parameters

Smoothing method | Moving mean v

[smoothing factor v | | 0.35

Visualize results

Smoothed data Input data s
0 200 400 800 800 1000 1200

script




El Live Editor - L\ADropbox\UK talk\Neds Stuff\sim_script.mlx =

LIVE EDITOR INSERT VIEW

HI]:I ™~ [ Find Files Normal = Task = % % E =] Run Section D @»
0] % L4
= - T = - =
Voo rm S =l Compare 5 Go To Text B ,I UM Code = Control & = Section Run and Advance Run Fan R
= = =4 E Print ({ Find = =g @ Refactor Break Iy Runto End =
FILE MAVIGATE TEXT CODE SECTION RUN —

sim_scriptmbe *

+ |

hr -

SpatCo Thermostats

. Number of filled missing entries: 583

1 [t_cmd,t_measured,t_actual] = get_therm_data(sys): Cleaned data
Filled missing enlries

This is what it should look like In a zero-noise situation. | expect the data 1o look like this.

2 plot_therm data(t_cmd, t_actual)
But this is what it actually looks like. Instead, it's a mess, as shown below.
3 plot_therm_data(t_cmd, t_measurad)

I need help trying to recapture what true temperature profile is.

» cleanedData = Filled outliers in t_measured.y using the linear interpolation method

» cleanedData2 = Filled missing data in cleanedData using the linear interpolation method 0 e 400 o £ 1000 120
» smoothedData = Smoothed noisy data in cleanedData2 using the moving mean method 15
Input data
Smocthed dala

0 200 400 B00 BOD 1000 1200

script Ln 62 Col 1



El Live Editor - L\ADropbox\UK talk\Neds Stuff\sim_script.mlx =

LIVE EDITOR

INSERT VIEW

'ﬂj ™~ [ Find Files Normal ~ Task ¥ % % E =] Run Section D @
] o L
=] - ) = - =]
Voo rm S g Compare 5 Go To Text B ,I UM Code = Control & = Section Run and Advance Run Fan R
= = =4 E Print (L Find ~ =g @ Refactor Break Iy Runto End =
FILE MAVIGATE TEXT CODE SECTION RUN —

sim_scriptmbe *

+ |

E

ol URLIE ‘#“H.l” It =

1 [t_cmd,t_measured,t_actual] = get_therm_data(sys); 20

SpatCo Thermostats » 0,
I 1)
[t

This is what it should look like In a zero-noise situation. | expect the data 1o look like this.

2 plot_therm data(t_cmd, t_actual) b Wty A _— MRS
W) b T
5 1 ik
But this is what it actually looks like. Instead, it's a mess, as shown below. ‘ o)
0
E plot_therm data(t_cmd, t measured) o 2 “« 50 8o 1'::10
1
I need help trying to recapture what true temperature profile is. . Number of filled missing entries: 583
Cloaned data

Ned, I've added these three data cleaning steps. Why
don't you take a look at them and see if you think they
are appropriate?

Eilled missing erirks

» cleanedData = Filled outliers in t_measured.y using the linear interpolation method
» cleanedData2 = Filled missing data in cleanedData using the linear interpolation method

» smoothedData = Smoothed noisy data in cleanedData2 using the moving mean method

35

Input data
Smoothed data

0 200 400 600 BOD 1000 1200

script Ln 62 Col 1



In which Joe
validates function arguments




Argument Validation

function showTempData( fileName, maxDataPoints )

blah
blah

g2 &2 T



Argument Validation

function showTempData({ fileMame, maxDataPoints )

arguments

fileName (1,1) string

maxDataPoints (1,1) double { mustBePositive } = 10080
end

blah
blah

a2 of



Argument Validation

function showTempData({ fileMame, maxDataPoints )

arguments
filelame| (1,1) string
maxDataPoints (1,1) double { mustBePositive } = 10080

end

blah
blah

a2 of



Argument Validation

function showTempData({ fileMame, maxDataPoints )

arguments
fileName |[(1,1)| string
maxDataPoints (1,1) double { mustBePositive } = 10080

end

blah
blah

a2 of



Argument Validation

function showTempData({ fileMame, maxDataPoints )

arguments
fileName (1,1)|string
maxDataPoints (1,1) double { mustBePositive } = 10080

end

blah
blah

a2 of



Argument Validation

function showTempData({ fileMame, maxDataPoints )

arguments
fileName (1,1) string
maxDataPoints| (1,1) double { mustBePositive } = 100880

end

blah
blah

a2 of



Argument Validation

function showTempData({ fileMame, maxDataPoints )

arguments
fileName (1,1) string
maxDataPoints|(1,1)|double { mustBePositive } = 10080

end

blah
blah

a2 of



Argument Validation

function showTempData({ fileMame, maxDataPoints )

arguments
fileName (1,1) string

maxDataPoints (1,1) le|{ mustBePositive } = 100080

end

blah
blah

a2 of



Argument Validation

function showTempData({ fileMame, maxDataPoints )

arguments
fileName (1,1) string
maxDataPoints (1,1) double |{ mustBePositive }|= 100680
end
% blah
% blah



MATLAB Validation Functions

MATLAB defines functions for use in property validation. These functions support common use patterns for validation and provide descriptive error messages. This table lists the

MATLAB validation functions, their meanings, and the MATLAB functions used by the validation functions.

Name

mustBePositive(value)
mustBeNonpositive(value)
mustBeFinite(value)
mustBeNonhan(value)
mustBeNonnegative(value)
mustBeNegative(value)
mustBeNonzero{value)

mustBeGreaterThan(value,c)

mustBelessThan(value,c)
mustBeGreaterThanOrEqual (value,c)
mustBelessThanOrEqual{value,c)
mustBeNonempty(value)
mustBeNonsparse(values)
mustBeNumeric{value)
mustBeNumericOrLogical (value)
mustBeReal(value)

mustBelnteger{value)

mustBeMember(value,s)

Meaning

value > @

value <= B8

value has no NaM and no Inf elements.
value has no NaM elements.

value >= B

value < @

value ~= B

value > C

value < ¢

value »= ¢

value <= ¢

value is not empty.

value has no sparse elements.
value IS AUMETIC.

value is numeric or logical.
value has no imaginary part.

value == floor(value)

value is an exact match for a member of 5.

Functions Called on Inputs

gt, isreal, isnumeric, islogical
ge, isreal, isnumeric, islogical
izsfinite

iznan

ge, isreal, isnumeric, islogical
1t, isreal, isnumeric, islogical
eq, isnumeric, islogical

gt, is=scalar, isreal, isnumeric,
islogical

1t, isreal, isnumeric, islogical
ge, isreal, isnumeric, islogical
le, isreal, isnumeric, islogical
isempty

issparse

izsnumeric

isnumeric, islogical

izreal

isreal, isfinite, floor, isnumeric

islogical

ismember



Argument Validation

function showTempData({ fileMame, maxDataPoints )

arguments
fileName (1,1) string

maxDataPoints (1,1) double { mustBePositive Y = 102886

end

blah
blah

a2 of



Argument Validation

function showTempData({ fileMame, maxDataPoints )

arguments

fileName (1,1) string

maxDataPoints (1,1) double { mustBePositive } = 10080
end

blah
blah

a2 of



4\ MATLAB R2019b
HOME PLOTS PROJECT PRCOUJECT SHORTCUTS
o 3 | < " E?;? @: [ Project Path
Mew Open Add Unsaved Share | Search Customn Run References Details L?]L_ Startup Shutdown Git Refresh it & Push E; Branches
- - Files Changes - Tasks * Checks ™ Details =L F'ul
FILE TOOLS ENVIRONMENT SOURCE CONTROL
Workspace Current Folder [=] Live Editor - L
Views All| Project (24) | Modified (3) 2T Layout: Tree ~ @~ | - | showTempD
Mame ~ Git Size Date Modified Status
i Dependency Analysis resources 0/24/2019 1250 PM - fu
slprj - 9/24/2019 12250 PM v [

f‘ﬂ clean_therm_data.m @& 1EKEB 972420191250 PM - =
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In which Ned
s a function




4\ Project - UK 2019

PROJECT PROJECT SHORTCUTS

=R B E < 4 W @p [ Project Path

¥ Fetch
@ ) 5] Remote

it Dys
Mew Open Add Unsaved Share Search Custom Run References Details E.Startupﬂhutdnwn ommit “ Push HEranchE
e e Files Changes = Tasks* Checks~ D =L Pull
FILE TOOLS EMVIROMNMENT SOURCE DUE:HTFLCIL
Views All| Project (24) | Modified () Pull
Mame = Status Classification
U{E Dependency Analysis helpers .
resources .
slprj =
trash .

fﬂ clean_therm_data.m

fﬂ get_therm_data.m v Design
&l hq-square,jpg v

ﬂ makeColorMap.m v Design
fﬂ officeSelected.m

H plant.mat v Design
& plot_spatco_floorplan.m v Design
fﬂ plot_therrm_data.m v Design
| | README.md v




All| Project (24) | Modified (5) Pull

_ Mame = Status Classification

2 helpers
rESOUrCces .
slpr] v [
trash .

E clean_therm_data.m

jEl get_therrn_data.m v Design
@ hg-square.jpg v

jEl makeColorMap.m v Design
jEl officeSelected.m

HE' plant.mat v Design
jEl plot_spatco_floorplan.m v Design
jEl plot_therm_data.m v Design
| | README.md v

'l showTempData.m o [Design

@ showTernpData_movie.mpd

E sim_script.mlx v Design
E spatco.mlx v Design
@ spatco.png v

% spatco_app.mlapp v Design

spatco_hg.csv
I‘. " F ol

.
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SpatCo Headquarters Data

showTempData

at! ;|||| hill




SpatCo Headquarters Data

showTempData

Error using showTempData

Invalid input argument list. Not enough input
arguments.

Function requires 1 input(s).

T W

it



@

SpatCo Headquarters Data

showTempData()

showTempData(Filename,maxDataPoints)]
A\

Enter a value for filename

af] (]




SpatCo Headquarters Data

5howTempData("5patco_hq.csv",h

(©

showTempData(Filename,maxDataPoints)]

N\

Enter a value for maxDataPoints (Optional)

at! ;|||| hill




SpatCo Headquarters Data

showTempData("spatco hqg.csv",-1)|

atl



SpatCo Headquarters Data

showTempData("spatco_hg.csv",-1)|

Error using showTempData

Invalid input argument at position 2. Value must
be positive.

T W

it



SpatCo Headquarters Data

showTempData("spatco hg.csv",10000)

Loading 1€08e data points from spatco_hqg.csv

. Thermostat Data

—w—Measured

407 Desired

Temperature (deg Celsius)
5 @ 8 & 8 &
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it
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In which Ned uses
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IE' “mathworks\devel\sandbox\gulley\share\uk2019\floor_viz.mlx ™

LIVE EDITOR INSERT
EE:I ™ [ Find Files v E‘ Mormal = Task > o E‘ =] Run Section [> @>
N 0 |J_.,_'_I Compare E>|] GoTo * E Control * 2 L] E Run and Advance
ew Open Save Text Code =) Section Run Step  Stop
= = ~ = Print L Find « @ Refactor = Break 3] Runto End =
FILE MAVIGATE TEXT CODE SECTION RUN <
Specify the floor and visualize ==
5]
1 floor_index = 4; =]
2 h = plot_spatco floorplan(gca);
3 color _offices(h,floor_index,room_temp,colors);

script Ln 1 Col 16



Iil “mathworks\devel\sandbox\gulley\share\uk2019\floor_viz.mlx ™

- [m] X
LIVE EDITOR
r Ea Find Files & = Mormal = Task ™ = @ Run Section d
o [ Eene 0O ] em B, 5] Bweae g
B - 3 Y -
Mew Open Save El e el Text L Code — ontre =) Section 4 nunan vance Run Step  Stop
= = ~ = Print L Find « = % @Refactor' Break 3] Runto End =
FILE MAVIGATE TEXT CODE SECTION RUN =

11}
i

i) (1)

Specify the floor and visualize

1 floor_index = 4;
2 h = plot _spatco fl

3 color offices(h,flo emp,colors);

script Ln 1 Col 16




|E| Ywmathworks\ develsandboxgulleyshareuk2 0T % floor_viz.mbx ™

LIVE EDITOR IMSERT
= B Lq] Find Files v = Normal » Task > o = (E] Run Section
NE::::I o [z Compare 5 GoTo = E Control = b I_I E,g Fun and Advance
ew Open Save Text Code . & = Section
= = * = Print L Find = .@ Refactor = Break Run to End
FILE MAVIGATE TEXT CODE SECTICMN ry
Specify the floor and visualize —
=
1 floor_index = 4; 1=
2 h = plot spatco floorplan(gca);
3 color_offices(h,floor_index,room_temp,colors);




h = plot_spatco_floorplan(gca);
color_offices(h,floor_index,room_temp,colors);

script

& \\mathworks\devel\sandbox\gulley\share\uk2019\floor_viz.mlx * — a X
LIVE EDITOR INSERT VIEW L (2 N
Find Files - = ' Normal ¥ Task v = Run Section
o T3 [ @i |4 ¥ | e [l B > & O
New! Open Swve [zl Compare 5[ GoTo ¥ Text .B )[ UM Cole == Control ¥ &3 [ Section P2l Run and Advance Ron Step  Stop
v > v & Print Q Find ¥ =4 L Refactor ¥ Break Run to End -
FILE NAVIGATE TEXT CODE SECTION RUN =
=n
. . . -
Specify the floor and visualize
=
1 floor_index = 4; =

27




27




[Z] \\mathworks\devel\sandbox\gulley\share\uk2019\floor_viz.mlx *

LIVE EDITOR INSERT

3 color_offig loor_index,room_temp,colors);

I%']] ﬁ i:al;ind Files {} ‘% Normal ¥ Taskv % % [;J @ B Section D @
New! Open Swve [zl Compare 5] GoTo ¥ Text BIUM Cole &2 Control v _ & [ Section PZi Run and Advance in Step  Stop
v v v = Print (4 Find ¥ =4 L& Refactor v i Break [Z} Runto End v
FILE NAVIGATE TEXT CODE SECTION RUN x
Specify the floor and visualize
N floor_index = ;
2 h = plot_spai@e floorplan(gca);

‘ color_offices

Ln 1 Col 15




[Z] \\mathworks\devel\sandbox\gulley\share\uk2019\floor_viz.mlx *

LIVE EDITOR INSERT VIEW
Find Files -, =, Normal ¥ Task ¥ = Run Section
P oy [ Drene | 6 ¥ | ] B e 3CE
= v ] -
Nex Opent Save [iz] Compare Go To Tt 31U M Code == Control &3 @ Section {24 Run and Advance Rop Sten' Stop
v v v & Print (4 Find ¥ =4 L Refactor ¥ Break Run to End -
FILE NAVIGATE TEXT CODE SECTION RUN &

Specify the floor and visualize

1 floor_index = 9;
2 h = plot_spatco 4
3 color_offices

script




[Z] \\mathworks\devel\sandbox\gulley\share\uk2019\floor_viz.mlx *

LIVE EDITOR

,{I,:, ™ [EFindFﬂes

INSERT VIEW

. = Normal ¥ Task ¥

[;] F=] Run Section

% & -
= T = Z
New! Open Swve [zl Compare 5[ GoTo ¥ Text .B ‘] UM Code. = Control ¥ & [ Section P2l Run and Adva Stop
v v v & Print (4 Find ¥ =4 L Refactor ¥ Break Run to End
FILE NAVIGATE TEXT CODE SECTION

Specify the floor and visualize =3
floor_index = 9; =

2 h = plot_spatco_floorplan(gca);
3 color_offices(h,floor_index,room_temp,colors);

script



h = plot_spatco_floorplan(gca);
color_offices(h,floor_index,room_temp,colors);

& \\mathworks\devel\sandbox\gulley\share\uk2019\floor_viz.mlx * — a X
LIVE EDITOR INSERT VIEW L (2 N
Find Files = ' Normal v Task ¥ = Run Section
I{PD% rﬁ;ﬂ% = B ruM e [i] g
New Open Save (= Compare Goifo Text * Code - Control 'P_ﬂ = Section L% BunbndiSdvance Run Step  Stop
v > v & Print Q Find ¥ et L Refactor ¥ Break Run to End -
FILE NAVIGATE TEXT CODE SECTION RUN =
=3
Specify the floor and visualize
=
1 floor_index = 9; =

script




@ \\mathworks\devel\sandbox\gulley\share\uk2019\floor_viz.mlx *
LIVE EDITOR

INSERT

EDJ o [qJ Find Files v

‘ color_offices

Ln 1

Col 15

Normal ¥ Task" > = @ Run Section
. i S % =] b s
New! Open Save [zl Compare 5[ GoTo ¥ Text BIUM Cole &2 Control v & [ Section PZi Run and Advance in Step  Stop
v v v & Print (4 Find ¥ =2 L& Refactor v ~ " Break [ZlRuntoEnd -

FILE NAVIGATE TEXT CODE SECTION RUN =
Specify the floor and visualize

1 floor_index = |;,

2 h = plot_spai@e floorplan(gca);

3 color_offig loor_index,room_temp,colors);

&




[Z] \\mathworks\devel\sandbox\gulley\share\uk2019\floor_viz.mlx *

LIVE EDITOR INSERT VIEW
Find Files -, =, Normal ¥ Task ¥ = Run Section
P oy [ Drene | 6 ¥ | ] B e 3CE
= v ] -
Nex Opent Save [iz] Compare Go To Tt 31U M Code == Control &3 @ Section {24 Run and Advance Rop Sten' Stop
v v v & Print (4 Find ¥ =4 L Refactor ¥ Break Run to End -
FILE NAVIGATE TEXT CODE SECTION RUN &

Specify the floor and visualize

17];
o floorplan(gca);
loor_index,room_temp,colors);

1 floor_index =
2 h = plot_spa
3 color_offig

script




[Z] \\mathworks\devel\sandbox\gulley\share\uk2019\floor_viz.mlx *

LIVE EDITOR

,{I,:, & [EFindFﬂes

INSERT VIEW

» W = Normal ¥ Task ¥

[;] F=] Run Section

% & -
= T = Z
New! Open Swve [zl Compare 5[ GoTo ¥ Text .B ‘] UM Code. = Control ¥ & [ Section P2l Run and Adva Stop
v v v & Print (4 Find ¥ =4 L Refactor ¥ Break Run to End
FILE NAVIGATE TEXT CODE SECTION

Specify the floor and visualize —
1 floor_index = 17|; =
2 h = plot_spatco_floorplan(gca);
3 color_offices(h,floor_index,room_temp,colors);

Floor 17

script



Floor 17

& \\mathworks\devel\sandbox\gulley\share\uk2019\floor_viz.mlx * — a X
LIVE EDITOR INSERT VIEW L (2 N
H‘]j ™ IE FindFiles % % ' Normal ¥ Task ¥ % 9 @ P=] Run Section l> @5 ¥ |
New Open e [zl Compare 5[ GoTo ¥ Text BIUM Cole &2 Control v 2 & Section P2l Run and Advance Ron Step  Stop
v > v & Print Q Find ¥ et L Refactor ¥ ~ " Break Run to End -
FILE NAVIGATE TET CoDE SECTION RUN =
Specify the floor and visualize ==
=
1 floor_index = 17|; =
2 h = plot_spatco_floorplan(gca);
3 color_offices(h,floor_index,room_temp,colors);

script




LIVE EDITOR

[Z] \\mathworks\devel\sandbox\gulley\share\uk2019\floor_viz.mlx *

INSERT VIEW

color_offices(h,floor_index,room_temp,colors);

Floor 17

script
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CODE SECTION TEXT IMAGE LINK EQUATION =
Specify the floor and visualize ==
=
floor_index = 17|; E
h = plot_spatco_floorplan(gca);
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ot v Break Contents Example ¥ v
CODE SECTION TEXT IMAGE LINK EQUATION
Specify the floor and visualize
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h = plot_spatco_floorplan(gca);
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v v Break Contents Example ¥ v
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LIVE EDITOR INSERT
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- - Break Contents Example ¥ - .
CODE SECTION TEXT IMAGE LINK EQUATION &
Specify the floor and visualize —~
=
floor_index = 17 L 5
h = plot_spatco_floorplan(gca);
3 color_offices(h,floor_index,room_temp,

Floor 17
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= Break Contents Example = ~
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Specify the floor and visualize —
£
1 floor_index = 18 ; =
2 h = plot_spa’  agrL
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Text to display when code is hidden
Label Floor
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Max 41
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Run On
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LIVE EDITOR

INSERT VIEW
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= Break Contents Example = ~
CODE SECTION TEXT IMAGE LIMNK EQUATION
Specify the floor and visualize —
£
1 floor_index = 18 =
2 h = plot_spa’  agrL
3 color office
Text to display when code is hidden
Label Floor
v VALUES
Min 0
Max 41
Step 1

¥ EXECUTION

Run On

Value changed v ]
Run
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LIVE EDITOR

INSERT VIEW
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Text  Table of Code Image Hyperlink Equation
= Break Contents Example = ~
CODE SECTION TEXT IMAGE LIMNK EQUATION
Specify the floor and visualize —
£
1 floor_index = 18 ; =
2 h = plot_spa’  agrL
3 color office »
Text to display when code is hidden
Label Floor
v VALUES
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Max 41
Step 1
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Run On
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LIVE EDITOR INSERT

Code Control Task Section Text Tableof Code

Image Hyperlink  Equation
v v Break Contents Example ¥ S
CODE SECTION TEXT IMAGE LINK EQUATION a
Specify the floor and visualize =
=
1 floor_index = 18 O ; @_|
2 h = plot _spatco_floorplan(gca);
3 color| offices(h,floor index,room_temp,colors); Hide code
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In which Ned makes an App
with AppDesigner




>> appdesigner




< New to App Designer? Try a 3-minute tutorial.

[ ]
) ) Getling Started pps to Agp Designer | Displaying Graphics in App Designer | Release Notes
| 3 Open. | N 4
- New
Recent Apps
El spatco_app —_—
e | — s, —_—r
£ animator —_—— || J,_/ ™ F— i, ';’/ N =
—_— i SRR — s = -—
EI leaderboard
f3| leaderboard Blank App 2-Panel App with Auto-Reflow 3-Panel App with Auto-Reflow
I-t'_-l animataor
2 random_plot + Examples: General
t& problem_app
#£5 problem_app3 . e o — —
Interactive Tutorial Respond to Numerical Input Respond to User Selections

Embed HTML Content Layout Controls in a Grid



< New to App Designer? Try a 3-minute tutorial.

Getting Started | Migrating GUIDE Apps to App Designer | Displaying Graphics in App Designer | Release Notes

(@oeen. )
- New
Recent Apps
tg| spatco_app ——
e | — s, —_—r
£ animator _—r— 25T = ‘el —
—e— ‘m_____ __/’ = \ _/' i r—
EI leaderboard
fg| leaderboard Blank App 2-Panel App with Auto-Reflow 3-Panel App with Auto-Reflow
& animator A
1| random_plot - . Create a new 2-panel app that automatically
EI Examples: General resizes and reflows its layout to
& problem_app accommodate different screen sizes .
#£5 problem_app3 — -
- o (RS |
LM o4 B M M - — S — ; _'

Interactive Tutorial Respond to Numerical Input Respond to User Selections

Embed HTML Content Layout Controls in a Grid
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In which Joe creates a
Web App.




I Office Heat Explorer X -+

We b C @ Notsecure | ah-joe:9988/webapps/home/session.html?app=0fficeHeatExplorer ¥ -

Apps ——
SpatCo HQ

Thermostats

Floor |~

Office 101>

K A
Show Log o g
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4\ MATLAB Web Apps

C (® Notsecure | ah-joe

MATLAB Web Apps

version 1.0

Ugly Data App

Ugly Data App

Easily clean up your ugly data!

version 1.0

X

+

9888/

wehapps/home/

b Pt
. S

Patients Display

version 1.0
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4\ MATLAB Web Apps ¥ +

C (@ Notsecure | ah-joe:9938/Wehapps/home/

MATLAB Web Apps

by Pt
Pl

app1 Patients Display

version 1.0 version 1.0

Ugly Data App

Ugly Data App

Easily clean up your ugly data!

version 1.0

|4 = apps

Home Share View

U <« MathWorks » webapps » R2019b » apps
Fal
Mame Date modified

D Batter Viscosity Calculator.ctf
D Pancake Density Converter.ctf
D The Spatulator.ctf

9/11/2019 1:25 PM
9/11/2019 1:29 PM
9/11/2019 238 PM

3 items

Type

CTF File
CTF File
CTF File

v O Search apps
Size

1,187 KB
1,550 KB
1,167 KB
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4\ MATLAB Web Apps ¥ +

C (@ Notsecure | ah-joe:9938/Wehapps/home/

MATLAB Web Apps

by Pt
Pl

app1 Patients Display

version 1.0 version 1.0

Ugly Data App

Ugly Data App

Easily clean up your ugly data!

version 1.0

|

Mame

Batter Viscosity Calculator.ctf
D Pancake Density Converter.ctf
D The Spatulator.ctf

3 items

= | apps
Home Share View

™ <« MathWorks » webapps » R2019b * apps

Fay

Date modified
9/11/2019 1:25 PM
9/11/2019 1:29 PM
9/11/2019 2:38 PM

Type

CTF File
CTF File
CTF File

v O Search apps
Size

1,187 KB
1,550 KB
1,167 KB
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C (@ Notsecure | ah-joe:9938/Wehapps/home/

MATLAB Web Apps

by Pt
Pl

app1 Patients Display

version 1.0 version 1.0

Ugly Data App

Ugly Data App

Easily clean up your ugly data!

version 1.0

|

Mame

3 items

D Batter Viscosity Calculator.ctf
Pancake Density Converter.ctf
D The Spatulator.ctf

= | apps
Home Share View

™ <« MathWorks » webapps » R2019b * apps

Fay

Date modified
9/11/2019 1:25 PM
9/11/2019 1:29 PM
9/11/2019 2:38 PM

Type

CTF File
CTF File
CTF File

v O Search apps
Size

1,187 KB
1,550 KB
1,167 KB
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4\ MATLAB Web Apps ¥ +

C (@ Notsecure | ah-joe:9938/Wehapps/home/

MATLAB Web Apps

by Pt
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app1 Patients Display

version 1.0 version 1.0

Ugly Data App

Ugly Data App

Easily clean up your ugly data!

version 1.0

|

Mame

D Batter Viscosity Calculator.ctf
D Pancake Density Converter.ctf
The Spatulator.ctf

3 items

= | apps
Home Share View

™ <« MathWorks » webapps » R2019b * apps

#

Date modified

9/11/2019 1:25 PM
9/11/2019 1:29 PM
9/11/2019 238 PM

Type

CTF File
CTF File
CTF File

v O Search apps
Size

1,187 KB
1,550 KB
1,167 KB
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J‘El plot_spatco_floorplan.m
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tlo HQ
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[] Close dialog after packaging

Office Heat Explorer .crion 2.1

by Med
Therrmal Analysis of SpatCo World Headquarters

" Building..

Edit Project Cancel Packaging
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4\ package
tCo HQ
hermostats i /&
ik " T t
e o i
g __..-': My
Ofice 101

[] Close dialog after packaging

Office Heat Explorer zrion 2.1

by MNed
Therrnal Analysis of 5patCo World Headquarters

Dpen output folder.

Edit Project Close




Web
Apps

| + | OfficeHeatExplorer — O X
Home Share View v ﬂ
T <« theProj » OfficeHeatExplorer v | 0 Search OfficeHeatExplo... 2
MName Date modified Type Size
Q mccExcludedFiles.log 9/25/20199:23 AM  Text Document 1KE
Q OfficeHeatExplorer.ctf 9/25/2019 %23 AM  CTF File 2,052 KB
5 PackaginglLog.html 9/253/20199:23 AM  Chrome HTML Do... 1KE
Q requiredMCRProducts. b 9/25/20199:23 AM  Text Document 1KE

4 items 1 item selected 2.00 MB H=z2| &=
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| = | OfficeHeatExplorer = | apps - = X

Home Share View - ome Share View - 0

Y <« theProj » OfficeHeatExplorer v O ceHeatExplo... 2 + « webapps » R2019b » apps w O Search apps el
Mame Date modified Type Size a Date medified Type Size
| mecExcludedFiles.log 8/25/2019%:23 AM  Text Docun 1KB iscosity Calculator.ctf 9/11/2013 1:25PM  CTF File 1,187 KB
Q OfficeHeatExplorer.ctf 9/25/20199:23 AM  CTFFile 2,052 KB D OfficeHeatExplorer.ctf 9/25/2019 917 AM  CTF File 2052 KB
& Packaginglog.html 9/25/2019 %23 AM  Chrome HTML Do... 1KB D Pancake Density Converter.ctf 91172019 1:29PM  CTF File 1,550 KB
Q requiredMCRProducts.bd 9/25/20199:23 AM  Text Document 1KB D The Spatulator.ctf 911/2019 238 PM CTF File 1,167 KB

ditems 1 item selected 2.00 ME diterns 1 item selected 2.00 MB ===




4\ MATLAB Web Apps * +

W E b C @ Notsecure | ah-joe:9988/webapps/home/

MATLAB Web Apps

Apps

app1 Office Heat Explorer
by Ned
| = | apps - O *
Thermal Analysis of SpatCo World Home Share Wiew v @
Headquark
EER L U <« webapps » R2019b » apps v O Search apps o
e Y eI Mame Date medified Type Size
D Batter Viscosity Calculator.ctf 911/2019 1:25PM CTF File 1,187 KB
B e — F Ugly Data App D OfficeHeatExplorer.ctf 9/25/2019 %17 AM CTF File 2,052 KB
— i = = D Pancake Density Converter.ctf 11/2019 1:29 PM CTF File 1,530 KB
= [] The Spatulator.ctf /1172019 238 PM CTF File 1,167 KB
= ditems 1 itern selected 2.00 MB =S

Patients Display Ugly Data App

Easily clean up your ugly datal

version 1.0 version 1.0

ah-joe9988/webapps/home/session.html?app=Pancake Density Converter
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C @ Notsecure | ah-joe:9988/webapps/home/

We b MATLAB Web Apps
Apps

app1 Office Heat Explorer
by Ned
| = | apps - O *
Thermal Analysis of SpatCo World Home Share Wiew v @
Headquark
EER L U <« webapps » R2019b » apps v O Search apps o
e Y eI Mame Date medified Type Size
D Batter Viscosity Calculator.ctf 911/2019 1:25PM CTF File 1,187 KB
Da et R — | | OfficeHeatExplorer.ctf 9/25/20199:17 AM  CTF File 2,052 KB
— i = D Pancake Density Converter.ctf 11/2019 1:29 PM CTF File 1,530 KB
= [] The Spatulator.ctf /1172019 238 PM CTF File 1,167 KB
— ditems  1item selected 2.00 MB f=2| =

Patients Display Ugly Data App

Easily clean up your ugly datal

version 1.0 version 1.0

ah-joe9988/webapps/home/session.html?app=Pancake Density Converter
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) Web app is up! - Message (HTML)

| To,. ||¢Ned Gulley:

2| [ |

Send

Subject |Web app is up!

Hi Ned:

The web app is complete.

Check it out at

http://ah-joe:9988/webapps/home/

Joe.
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In which Ned
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Git Integration

Live Tasks

Function Argument Validation
Live Controls

AppDesigner Adaptive Layout
Web Apps



Projects

L]

=

< am

< fe e

Y Al Project 23

8 Dependency A

ch st Normal

orgvmaser

Densie

- oo

Mosta 0

[

Creckee

5Pttt

=+ Dl (] S Shsdonn

st
3

Casicaton

2|¥

@




Git Integration

e ~
Branch st Nomal

orgvmaser

Densie

- o Credee

Name

Q

o

Tl

Prject @3 | Modted 0)

@ & 3 prjectpth
Refrnces et [ Saup Shutdown | SOURCECONTROL

2T e e | @0
St Casicaton Gt

4\ New Project From Source Control

[m]
Source control tool: iGit
Repository path: Change... MNew ~
Sandbox: C:\Users\joe\MATLAB\Projects\untitled [}
Seurce control information: g perform branch merges, you must have command-line Git installed.
If you do not have command-line Git installed already, follow the instructions here.
Retrieve Cancel




Live Tasks

k)

Tolk 2 QB @ & 5 projeapan -
5 =D S o, T S i )
s e | st - aY
s Gasiiaion G
% Depecincy s
4\ New Project From Source Control - O X
e
ferta Source control tool: iGit ~
Repository path: ~ | Change... MNew ~
Sandbox: C:\Users\joe\MATLAB\Projects\untitled

L ~
e v
Gt b e
Branch st Nomal

ergvmiser

Densie

Source control information: Tg perform branch merges, you must havy
If you do not have command-line Git insta)

Clean Qutlier Data

cleanedData| = Filled outliers in t_measured.y using the linear interpolation method

Select data

Input data | t_measured v

Specify cleaning method

Cleaning method | Fill outliers

Define outliers

Detection method | Median

Visualize results

+ Filled outliers '+ Cleaned data

y v | X-axis |t_measured ¥ | |.Time

¥ | |Linear interpolation v

v | Threshola factor 3

«IInput data [+ Outliers [v/] Qutier thresholds Quitlier center

-




e

58 Depeneny s

Function Argument

St Cosacanon o
4\ New Project From Source Control - O X
Source control took: ~
Repository path: ~ | Change.. New +
Sandbox: Ci\Users\joe\MATLAB\Projects\untitled
> - Clean Qutlier Data [
Source control information: Tg perform branch merges, you must havy - _
" . cleanedData| = Filled outliers in t_measured.y using the linear interpolation method
If you do not have command-line Git insta) = -
Select data
el Input data | _measured v| [y v | X-axis [t_measured v | | Time v
Specify cleaning method
Cleaning method | Fill outliers v Linear interpolation v
Define outliers

Validation

func

arguments
fileMame (1,1) string
maxDataPoints (1,1) double
end

blah
blah

2 e

tion showTempData( fileName, maxDataPoints )

mustBePositive } = 18868




Live Controls

[EL

o 2 St Shsdonn

St Casicaton Gt

4\ New Project From Source Control

v | Change.. New +

Source control took: iGit
Repository path:
Sandbox: C\Users\joe\MATLAB\Projects\untitled

Source control information: Tg perform branch merges, you must havy
If you do not have command-line Git insta)

Densie

Clean Outlier Data @
cleanedData| = Filled outliers in t_measured.y using the linear interpolation method

Select data

Input data | t_measured v v | X-axis | t_measured \ J Time v

Specify cleaning method

Cleaning method | Fill outliers

Define outliers

¥ | |Linear interpolation v

function showTempData( fileName, maxDataPoints )

Specify the floor and visualize

Floor Number | 31

mustBePositive } = 10808




St Casicaton Gt

4\ New Project From Source Control - O X

[ reomEms Source control tool: iGit H
Repository path: ~ | Change... MNew ~
<] Sandbox: C:\Users\joe\MATLAB\Projects\untitled
= s . | Clean Outlier Data L]
] e Source control information: Tg perform branch merges, you must havy

fyou do not have command-line Git insta cleanedData| = Filled outliers in t_measured.y using the linear interpolation method

Select data

Input data | t_measured v ¥y v | X-axis | t_measured \ J Time v

Specify cleaning method

Cleaning method | Fill outliers ¥ | |Linear interpolation v

4 UlFigure - a x

SpatCo HQ

Thermostats

Define outliers

function showTempData( fileName, maxDataPoil

Specify the floor and visualize

Floor Number [31 ] =———————— ustBel

Floorplan | Thermostat

AppDesigner Adaptive Layout | «
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4\ New Project From Source Control - O X
Source control tool: Git P
Repository path: ~ | Change.. New +
e
Biine]  sandbox: Ci\Users\joe\MATLAB\Projects\untitled
e 2 . 7| Clean Outlier Data @
= ~ Source control information: Tg perform branch merges, you must havy
- - cleanedData| = Filled outliers in t_measured.y using the linear interpolation method
If you do not have command-line Git insta) L -
g
Select data
== Input data | t_measured v| [y v | X-axis [t_measured v | | Time v

Specify cleaning method

Cleaning method | Fill outliers ¥ | | Linear interpolation ¥ =
4 UFigure - o x

SpatCo HQ

Thermostats

Define outliers

function showTempData( fileName, maxDataPoil

Specify the floor and visualize
Floor Number [ 31| _ ustBel

Foor 2
ace | gl

" Office Heat Explorer x  + - o X

C  ® Notsecure | ah- / html?app=OfficeHeatExpl * e

Foorpen | Themostat |

SpatCo HQ

Thermostats

Web Apps

Floor EB
Office

=




Thank you!







