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Introducing Analysis Objects (AOSs)

® An AO contains more than just data

-

Analysis Object

creator
date
IP address

- Numerical data

wctors Provenance |
B Creqt}on date/time Data - software versions
- Additional flags

Additional Processing - Name . .
- Name meta-data history - Algorithm vgr51on
| - Parameter list
- ID number —

- Creation date/time
- Comment

- Input histories
- pipeline file(s) nput histori

- Name
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History

ascii import 1 ascii import 2
Channel x12 Channel etal2

A0l AO2
A03 AO5

Ipsd with 150dB IR bandpass
. 3-100mHz
Kaiser Window
4th order

combine

traceable results

Algorithmic step

input
history
Algorithm
history
input
history
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History tree
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History tree

name

version

m-) history
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History tree

name
version

m-) history —)
histories
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History tree

name Version
version Ingu
histories

m-) history —) params

input
histories

params
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History tree

name
version

Version

Input
histories

m-) history —) params

version

input
histories

params

Version

Input
histories
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History tree

name
version

input
histories

params

Version

Input
histories
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1:index
M M 1 fI=1,J=2)
Itfefroize-=[Ip_filker{noisel+noise])
2:Itfe
I eWI | l g I Sto ry [MFFT=1e+03,
Wik=EH32,
OL&P=0.661,
ORDER=0,
KDES=100,
JDES=1e+03,
LMIN=10, YARIANCE=
noise [Ip_fiternoise]+noise)
/ 4 plus
,/ ) [emp_ty—plist]_
80(FILENAME=-mde2 12 20, / [ enoee) \
COLUMNS~{1 2], ROBUS T-no, V4 7 \
TYPE-tsdats, XUNITS=Ixunz, / A \\
YUNITS = xzet, COMMENT CHAR~ ;’ Exc]?lg%:g:i& \
*, USE_FS~", FILEPATH~") ’ g \
= ) // p_filterffioise] \\
rd 1 \
rd B filter A\
7/ [FILTER=", \
7 GDOFF=[], \
V4 BANK=p_araJIeI] \
setNume(NAME=ol_nl) / _noee \
4 / \
/ , 2 miir \
/ Fi [PZMODEL= \
- r 1x1xpzmodel hist, LY
Zao Trao = 10 an
[WaYEFORM= [V EFORM= [V EFORM=
noise, SIGka= noise, SIGhA= ) noise, SIGkA=
st Yurdy YUNITS ~m) 1,FS=1, 1,FS=1, " v 3,F5=1,
i NSECS=1e+04, NSECS=1e+04, POLESE—]XDZ' NSECS=1e+04,
YUNITS=", YUNITS=Y, YTV YUNITS=4,
A=1,F=123, A=1,F=1.24, UNT o2 4=1,F=1.23,
PHI=0, T0= PHi=0, T0= OUNIT oA, PHi=0, T0=
1970-01-01..., 1970-01-01..., EROS-(]] 1970-01-01...,
v TOFF=0, XUNITS= TOFF=0, XUNITS= TOFF=0, XUNIT S=
_ - 5, BAND_STATE= 3, BAND_STATE= 3, BAND_STATE=
setDescrpton DESCRIPTION - [5.62e+085.21e+08]) [5.62e+085.21e+08]) [5.62e+085.21e+08]) L
Noze outp....) —
sve(FILENAME-o1_nl.xml) == E===3C | === E==0 ] : J : I : J( Il ) ) J[ J [ J [ J J

I I I I I I
| | | e | e | e e =

l .

11 I =] 11 JL

l
Y === | | | | | | | |
ao{FILENAME=/Usershew...) = T : v

1
I R -

| 1

=1 =

Y
setName(NAME-ol)

l

sd(JDES~1¢103, KDES~100,
LMIN=0, WIN=Ixspecwm, OLAP-
0.661, ORDER~0), SCALE-PSD)

l =
whiten] IXMODEL~(], MAXITER~ =
<0, POLETYPE=2, MINORDER~17, —_—
MAXORDER-25, WEIGHTS=2, PLOT-
rue, DISP-true, RMSEVAR-3, ]
FITTOLERANCE~0.05, KDES~100, —
IDES=1e+03, LMIN<0, WIN=1xspecwin,
OLAP=.1, ORDER~0, SCALE-PSD, X
a1 A s Tt
RAND_STATE-2.1¢+05) —
D
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Reliving history

obj.type(<file>)
output commands needed
to rebuild this object

robj = obj.rebuild
rebuild this object
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LTPDA User Objects

® Not only AOs behave in this way:

rational
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Object-oriented programming for beginners
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Object-oriented programming for beginners

Car
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Object-oriented programming for beginners

Car

Properties:
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Object-oriented programming for beginners

Car

Properties: color
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Object-oriented programming for beginners

Car

Properties: color
engine size
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Object-oriented programming for beginners

Car

Properties: color
engine size
cost
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Object-oriented programming for beginners

Car

Properties: color
engine size
cost

Methods:
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Object-oriented programming for beginners

Car

Properties: color
engine size
cost

Methods:  start
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Object-oriented programming for beginners

Car

Properties: color
engine size
cost

Methods:  start
stop
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Object-oriented programming for beginners

Car

Properties: color
engine size
cost

Methods:  start
stop
drive
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Object-oriented programming for beginners

Car object = instance of a class

Properties: color
engine size
cost

Methods:  start
stop
drive

The First LTPDA Training Session - Introduction



Object-oriented programming for beginners

Car object = instance of a class

Properties: color carl Car(‘blue’)

engine size car? Car(‘red’)
cost

Methods: start
stop
drive
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Object-oriented programming for beginners

Car object = instance of a class

Properties: color carl|= Car(‘blue’)

engine SiZe CCII"Z _ Car‘(‘red’)
cost

Methods: start
stop

objects

drive
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Object-oriented programming for beginners

Car object = instance of a class

Properties: colc?r . carl|=[Car(‘blue’)
englne SIZe CCII"Z CCH"(‘I"GCI’)
cost "

objects constructors

Methods: start )

stop
drive
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Object-oriented programming for beginners

Car object = instance of a class

Properties: color carl|=[Car(‘blue’)
engine size car? Car(‘red’)
cost

objects constructors
Methods: start )

stop carl.start
e carl.drive
stop(carl)
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—xercise T

® Now it’s your turn
® Open the MATLAB documentation
® [n the MATLAB terminal
® >> docC
® “Help -> Product Help>"
® Go to section:

® | TPDA Toolbox

® LTPDA Training Session 1
® Topic 1
® Making AOs
® And work your way through

® “Exercise 1 - Your First Analysis Object”
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—Xercise 2 - setting object properties

® AOs have properties, e.g.,
® name
® description
e \Work through:
® Exercise 2 - Setting properties of AOs

>> a.setName( 'Bob")
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—xercise 3 - Viewing the history

e \\le saw earlier that AOs store their processing history.
® Here we learn how to view that history
® \Nork through the section

® Exercise 3 - Viewing the history

1:index
[I=1,J=2]
Itf e(roize- (I p_filt ernoise]+noise))

2:1tfie
[MFFT=1e+03,
WIN=BH32,
OLAP=0.661,
ORDER=0,
KDES=100,
JDES=1e+03,
LiIN=0, VARIAMCE=
no)
noise [Ip_fikernoisel+noise)

4 plus
[ ernply-plist)
Ip_fikernoise] noise

S: gimplify funits
[PREFIXES=
1dogical,
EXCEPTIONS=

Ip_filternoize]
1
G filter
[FILTER=",
GDOFF=]],
BANEK=parallel]

noise

S: miir
[FZMODEL=
1x1xpzmodel hist,

Frao Toao F3=1) 10 3o
WY EFORM= (WY EFORKM= (WY EFORM=
noise, SIGka= noise, SIGA= noise, SIGkA=
1,F5=1, 1,F5=1, 3,F5=1,
NSECS=1e+04, MSECS=1e+04, MSECS=1e+04,
WUMITS=Y, WUMIT 5=, HUNIT =2,
A=1,F=1.23, A=1,F=1.23, A=1,F=1.23,
PHI=0, T0= PHI=0, T0= PHI=0, TO=
1970-01-01..., 1970-01-01..., 1970-01-01...,
TOFF=0, XUNIT 5= TOFF=0, XUNITS= TOFF=0, XUNITS=
3, RAND _STATE= 3, RAND _STATE= 3, RAND _STATE=
[3.62e+08;5.21e+08]) [3.62e+08;5.21e+08]) [3.62e+08;5.21e+08])

2 pzmodel
[MAME=Ip_filter,
POLES=1xpz,
GAlN=10,
IUMITS=",
QUNIT 5=,
ZEROCS=[]]
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=xercise 4 - Making Time-series AOs

® AOs can contain different types of data
® [ime-series data are stored in a tsdata object

® [hey also have properties:

tsdata

tO

Absolute time-stamp
of first sample

xunits

X-axis units

yunits

Y-axis units

® \Nork through section:
® [opic 1

® Making a time-series AO
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8Basic Math

® You can operate on AOs using a large set of methods
® |n particular, many typical Math operations are available
(overloaded)
® Further details at: http://www.lisa.aei-hannover.de/ltpda/
documents/files/operator_rules.pdf
® \Work through the help section
® Jopic 1
® Basic Math with AOs
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http://www.lisa.aei-hannover.de/ltpda/documents/files/operator_rules.pdf
http://www.lisa.aei-hannover.de/ltpda/documents/files/operator_rules.pdf
http://www.lisa.aei-hannover.de/ltpda/documents/files/operator_rules.pdf
http://www.lisa.aei-hannover.de/ltpda/documents/files/operator_rules.pdf

Saving and loading AOs

e All LTPDA User Objects can be saved to (and loaded from),
file In
® XML format
® binary MAT format <zxml version="1.0" encoding="utf-8"z>

. <ltpda_object ltpda_version="2.0 (R2008b)">
® \Nork through help section <object shape="1x1" type="ac">
) <property prop_name="data" shape="1x1" type="fsdata">
o TOp|C 1 <object shape="1x1" type="fsdata">
) ) <property prop_name="t0" shape="1x1" type="time'
o SaV|ng and |Oad|ng AOS <object shape="1x1" type="time">

<property prop_name="utc_epoch_milli" shaqi
<property prop_name="timezone" shape="1x1"
<property prop_name="timeformat" shape="1
<property prop_name="time_str" shape="0x0'
<property prop_name="version" shape="1x53'

</object>

</property>
<property prop_name="navs" shape="1x1" type="do
<property prop_name="fs" shape="1x1" type="doub
<property prop_name="enbw" shape="1x1" type="do
<property prop_name="version" shape="1x55" type
<property prop_name="xunits" shape="1x1" type="

<object shape="1x1" type="unit">

<property prop_name="strs" shape="1x1" tyr
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Reading data files

® You can construct AOs from existing ASCII (raw) data files
® \Work through help section
® [opic 1
® Constructing AOs from data files

a = ao('topicl/simpleASCII.txt")|
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Writing LTPDA scripts

® So far we’ve done everything on the command-line or on the

workbench
® Now we look at writing LTPDA scripts

® There are some subtle differences to standard MATLAB scripts

and some recommended practices
® Read through help section
® [opic 1
® \Writing LTPDA scripts
®** More details on the tfe method later

‘ The First LTPDA Training Session - Introduct

%% Make two test AOs

al = ao(plist('tsfcn', "randn(size(t)
a2 = ao(plist('tsfcn', "randn(size(t)

%% Make TFE with multiple outputs

[t11, t21, t12, t22] = tfe(al,a);
Axx = t12 ./ t21;

%% Make TFE then index with (O

txx = tfe(al,a2);
Axx = txx(1,2) ./ txx(2,1); % <-- BRE

%% Use index method

s\ LAl AT A .




IFO/Temperature example

e \\/e have a data analysis exercise which will develop fully
over the course of the training session
® This is the first part: reading and preparing the data
® \Work through help section
® [opic 1
® |[FO/Temperature Example - Introduction

D
Sped
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