Environnemental Sensing

llist

Concepts and principles




0 - Main

* Indexed list  Associated tools

e O - Presentation
« 5-Data format

. Objectives « 5 - Exchange format

» Structure optimization » Extension
« | -Structure understanding * 6 - Environmental sensing
« 2 - Structure optimization « 6 - Sensor acquisition

» 3 - Size optimization

* Integrate process
« 4 - Building process
* 4 - Intferface tools
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0 - llist (Indexed list)
What is llist ?

y

\

List of values :

Il Age : [12, 28, 39, 58]

List of indexes :
Name : [Paul, John, Lea, Catf]

City : [Paris, Metz, Rennes, Bollene]

J

Why llist ?

* The majority of work processes are underpinned by Sheets
* The main Open-data format is CSV
» Existing tools process data but not data structures

Such tool daesn’t exist !

_Age
Paul Paris 12
“ John Metz 28
Lea Rennes 39
Cat Bollene 58

Example : csv file, measurement, log, matrix
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0 - llist structure

4 Red :static value N : number of indexes )
Black : dynamic value  m : number of values
variable Index[0] Index[n-1]|
Two levels Name name name name | 1
(string)
- External values fggg&’ E5° values values |...| values | w m
(every kind of object) :
Codec
i 4 codec codec codec
- Internal keys el keys keys keys m
(no duplication) (integer)
Indexed values IndexSet
\_ 4
i Structure analysis h
External Internal
CE oo [0 1[5 KN ENER
name Paul Lea Lea 4% ] 0 0
EXCI m ple indexes  gge 16 15 15 0 ] ]
subject math math english 1 1 0
name values keys
_ 2onfidential C




1 = Structure understanding

- Relationship analysis Index relationship

[ Anne, Paul, John, Paul] [ Anne, Paul, John, Paul] [ Anne, Paul, Anne, John] [ Anne, Paul, Anne, Paul ]

° |ndex QUO“fICOTIOﬂ [25. 26, 15, 26] [25. 25, 15, 25] [25. 25,15, 1] [25, 25, 15, 15]

. . Anne O 25 Anne || O 25 Anne O || O 25 Anne O O 25

* Index relationship - /ﬂw TXEIS EXE
%) 2|

 Data structuration
) COHOHiCOl formO'I' coupled derived linked crossed
« Convergence

15 John

o +o
1 |26 Paul | |
2 2

[ Anne, Paul, Anne, John] [ Anne, Paul, Anne, John] [ Anne, Paul, Anne, John] [Anne Paul Anne John Paul John]

[25, 25, 15, 15] [25, 25, 15, 15] [25, 25, 15, 15] [25, 25, 15, 15, 15, 25]
variable — — — — —
coupled Anne O O 25 Anne O | O 25 Anne O I O 25 Anne O O 25
15 Paul | | 1115 « Paul | ] 11 ‘ Paul | ] >< 1115 » Paul | ] ;? 11
16 2 e John 2 2 25 John 2 John 2 John 2
crossed | ] 1 — B
derived
Primary 14 Anne 3 3 15 Anne 3
18 [gixes unique coupled derived linked crossed
den’vecN crossed —
Codec extension Value extension

17 19

. Convergence
Canonical structure e
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2 - Siructure optimization

®
O,
® @
@ derived
Structured data
Tabular data (canonical or desired)

* Optimization
« minimization of additional data to achieve canonical structure

« Consistency
e |denftification of additional data to achieve the desired structure
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3 - Size optimization

[ Anne, Paul, John, Paul ] CSV formqi’ DefGU" fOI’mCIf Opﬁmized formqt

[25, 25, 15, 25]

[Anne Paul John Paul] [Anne Paul John] [Anne Paul John]

[0,0,1,0] [0,0,1] (relative keys to parent keys)

AnneE_OQS
. |
o [0,1,2, 1] [0,1,2,1]
Canonical structure ..|7 ﬂ _ S R S
2

e Minimal structure

| Anne.Faul Amne, P CSV format  Default format Optimized format
[ ] [ ] () ’ , ,
® MI n I m a I s Ize Anne O 0 25 [Anne Anne Paul Paul] {:n;e] ,P::lu] [Anne Pau] (implicit keys)

e NO mu|1'|p|e value paut [ 1111 |is —— 5.1 25,151 (mplicit keys)

crossed

« Keys optimization

 Exchange format
e Text : JSON format
e Binary : CBOR (RFC 8949)

Example : Open-data - french charging point (EVSE)
7.5 Mo — 11 000 rows — 49 columns
Analysis :
Indexes : 1 coupled, 6 derived, 1 crossed, 41 linked
Canonical format : 1 crossed, 48 derived
File size :
Default : 3.7 Mo
Opftimized : 2.5 Mo
CBOR optimized : 1.7 Mo (gain:77% )
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https://static.data.gouv.fr/resources/fichier-consolide-des-bornes-de-recharge-pour-vehicules-electriques/20220629-080611/consolidation-etalab-schema-irve-v-2.0.2-20220628.csv

4 - Integrate process

( ) ( ) ( )
= |.'| pandas
— % Extraction O learn
E o Aggregation 4 N ‘xarray
Data Exchange Data Interface ﬁ:ﬁ NumPy @
production | ™" | strycturing structuration Data exploitation
\ J \_ \ / J \_ J
« Data production interface Merge
« Exchange format (Json, Bluetooth, CSV) ST m) Allchil indexes
vl vieliue /i”SM 5 index index index index index data
°® Aggregqtlon / merge funcllllons § value value value value value value
. . . data = value  value value value  value value
¢ AdOpTed TO prOJeCTS / Orggnlza-l-lons ilist1 § value value value value value value
d Add informOTion WiThOUT GlTering oo \;7;5:3 A value value value value value value
llist 4
» Export to analysis tools e o
« Canonical structure compatibility == I]vave vawe] .
llist 1 llist 2 Aggregation
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5 - Data format

 Large set of objects
New format (timeslot, property)

* JSON representation
Exchange format

(objec’r) (any)
r N
Value - TimeSlot C(ggglgi;e Property
(composed)

datetime (ggsoi}rsigrr\]) Characteristic
. J
5o (D (D (D D D

Multi-object

Json value

ILIST
structure
INOL\
grammar
JSON / CBOR
format

Exchange format

Coordinate
TimeSlot
Property

NameValue

NameValue
{'Paris’ : [2,4, 48,9] }

Object

{*object name’: object value }

TimeSlot
N .

dl d2 d3 d4

[[[d1.02] ], [ [d3.d4] ] ]
Property
{'char’:"PM10, ‘unit’: ‘kg/m3’, ...}
(Char -> i. e. BLE characteristic)
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6 — llist extension

* Observation
* |list specialization with three main indexes
« Datation index (Timeslot), Location index (coordinate), Property
« Conformance with ISO 19156 : Observation & Measurement

» Sensor acquisition
 Integration of Bluetooth Environmental Sensing Profile (extension in 2021)
 Reduced exchange format for micro-controlers

 Open-data
» Tool to define data structuring (tabular data)
« Consistency measurement tool (tabular data)
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Appendix

Concepts and principles




1 - Index analysis
2 - Matrix generation
3 - Aggregation

4 - Format, storage
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1 - Index categories

Definition :

Values [ Anne, Paul, Anne] [ Anne, Anne, Anne] [ Anne, Paul, Anne] A Default codec :
L 3 3 3 list of different values
ength .
(number of values) Fl{" codec:
0 0 0 list of values
Codec
(row) 1 1 Indicators :
2 Max = len(values)

Type complete unique mixte min = 1
x = len(codec)

Property Rate : 1 Rate : 0 O <Rate <1
Disttomax : 0 Disttomin : 0 m < dist <M Rate: (M-x)/(M-m)
Representation Codec :[Anne, Paul, Anne]  Codec :[Anne] Codec :[Anne, Paul | Distto min : X - m
odec |Anne, raul, Anne odec |Anne . ’ . .
g Keys: implicit (full keys)  Keys: implicit Keys: [0,1,1] Dist fo max : M - x
» Properties A codec defines the correspondence
« An index with full codec is complete between values and keys (e.g.) :
» Full keys is the ordered list from 0 to the length of the index L glanne
 Anyindex have a default codec and a full codec .- 2:John o
- Default is the shortest codec, full is the longest codec A COdeOC may not be bijecfive (e.g.) :
. ANne

1 : Paul
2 : Anne




1 - Relationship categories

@Iues A [ Anne, Paul, John, Paul] [ Anne, Paul, John, Lea] [ Anne, Paul, Anne, Lea ] [Anne, Anne, Anne,

B [25, 26, 15, 26] [25, 25, 25, 12 ] [25, 25, 12, 12] Paul, Paul, Paul]
[25, 12, 25, 12, 25, 12 ] .
0 Indicators :
Codec 0 0 i O >< 0 o o Max = len(i1) * len(i2)
(row) : ] [ 0 1 1 % min = max(len(il), len(i2)
9 / 1 = |~ 1 1 diff = abs(len(i1) - len(i2))
2 2 x = len(index(v1, v2))
3 2
A B ic(:ljeerrii\\/,(defrom A illii?lll((e: from A A B Rg’re . (X— m) / (M _ m)
Dist fo min : x-m
Type coupled derived linked crossed Dist fo coup : 2x - 2m + diff
(asymmetrical) (asymmetrical) Dist to max : M - x
Property Rate:0 Rate : 0 0 <Rate <1 Rate - 1
Disttomin : 0 Disttomin : 0 min < dist < Max  Disttomax : 0
o : : = di i <= diff < mi . .
el - 0 0 < diff <min U= dive=imiy O<=diff<min| pelative derived keys :
Keys B Relative Relative Absolute Matrix order Length:
(equal Keys A) to keys A » length(parent.codec)
Codec.: :[2§, .26, 15, 35] Codec :[2§, 12] Codec :[25, 12] Code<.: :[2§, .1 2] Values:
Keys: implicit Keys: relative Keys: absolute Keys: implicit . Keyder(poren’r.key(i)) —

0,0,0,1 0,0,1,1 0,1,0,1,0,1 ;
k [ ] [ ] (I D key (i
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1 - relationship properties

Type and Indicators are independant of Values (order or value) and dependant of
Codec and Keys

* |f one index is complete, all the indexes are derived or coupled from it
« |f one index is unique, it is derived from all other indexes

« If Ais derived (coupled) from B and B is derived (coupled) from C, A is derived
(coupled) from C

* |f Alis coupled to B, all the relationships with other indexes are identical

« Keys can be deduced with coupled or crossed relationship
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1 - Relationship adjustement

[ Anne, Anne, John, Lea ]

[25, 12, 25, 12]
* Codec reduction / extension Ajusted Ajusted Ajusted Default Default  Default
« Codec changed codec codec codec  codec codec  codec
« Values unchanged
g Anne O O 25 O Anne O N O 25
T 12 o) ><
Reduction is usefull to Anne | | ] ] John | ] i -
minimize codec size John |2 2 | % 2 1 lea |9 /
Lea 12
Extension is usefull to 3 3 3
increase values readibility coupled derived linked
(like csv data) . .
extension reduction
+ Codec adjustement
« Codec is gjusted to the other codec .
] . ; Ajusted
« Ofher index is derived or coupled fo the Default o
ajusfred ir)dex e . codec o0 anne I 5] 25
» If Ais derived from B and if Bis adjusted to  shne [ 0 0 < . 5 N "
C, A'is still derived from B H —p ' - ")
Paul 10 7 1 Paul | 2
Lea 2 2 § 2,1 3
Keys can be deduced Lea

from keys parent
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1 - Relationship adjustement

 Values reduction / extension

[Anne,Paul,Llea ]

« Codec unchanged [25, 25,12 ]

. Values changed 0
1
Extension is usefull to 2
generate matrix

Reduction is usefull to reduction
increase codec readibility

* Propagation
« Values reduction / extension can
be propagated to derived ou

B

[ White, Grey, White, Grey ]
[ Anne, Paul, Anne, Lea ]

coupled indexes [25,25,12,12]
white | 0 0
Extension can’t be grey E 1
propagated to crossed or \ 5
linked Indexes.

[25, 25, 12, 12]

derived linked

[Anne,Paul,Anne,Leq]

[Anne,Paul,Lea,Anne,Paul,Led]
[25, 25, 25,12, 12, 12]

0 0
1 1
2

crossed

extension

[ White, Grey, Grey, White, Grey, Grey ]
[ Anne, Paul, Lea, Anne, Paul, Lea ]

[25, 25, 25, 12, 12, 12]

0

0 — E

AN

i
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1 — Representation

Json Example

« Codec representation

- List of values (or dict key/value) [ ‘Anne’, ‘Anne’, ‘John’, ‘Paul’ ]
« List of unique value + list of keys [[ ‘Anne’, ‘John’, ‘Paul’], [0,0,1,2]]
+ Keys representation
. Absolute : List of integer (index of codec value) [2,2,3] =) [John’, ‘John’, ‘Paul']
» Relative : List of integer (index of other keys)
« Implicit : Automatic list (i.e. with full codec) [0,1,2,3] 4m iffull codec
« lindex /variable Formats
. S|mp|e format (Codec) [ ‘Anne’, ‘Anne’, ‘John’, ‘Paul’, ‘John’] (full)
[ ‘Anne’, ‘John’, ‘Paul’] (default)
« Complete format (codec + keys) [[‘Anne’, ‘John’, ‘Paul’], [0,0, 1,2, 1]]
« Coupled format (codec + parent) [[‘Anne’, ‘John’, ‘Paul’], parent ]
* Derived format (codec + parent + keys) [[ ‘Anne’, ‘John’, ‘Paul’], parent, [0,0, 1,2, 1]]

« Keys = index of parent keys

Anne | o 0| 25 Derived lindex: [ [ 25, 12], parent, [0, 1,0, 1]] (derived)
(A A | Paul, Lea | Anne | 1 1] 12 Parent index : [ Anne, Anne, Paul, Lea ], [0, 1, 3, 2, 3]] (complete)
nne,Anne, Led, rdul, Led
[12, 25, 12, 25, 12 ] or
Paul | 2 0101]
lea B (relative) Parent index : [ [Anne, Paul, Lea ], [0,0,1,2]1, [0, 1,3,2,3]] (complete)
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2 - IndexSet (list of indexes with same length)

Index definition

An index is secondary if it's derived or coupled from at least one other index

An Index is primary if it's not secondary

If the index is secondary, the parent index is the first index with the lowest disttomin in the list
of coupling or derivating indexes

If the index is primary, the parent index is the first index with the lowest disttomin in the list of
primary indexes (or itself if the index is the first crossed primary)

The precursor index is the first Primary index in the indexing tree

IndexSet definition

Dimension : number of primary indexes

Complete : An indexSet is complete if all the primary indexes are crossed with each other
primary index

Properties

The number of values of a full indexset is the product of the primary indexes length

A complete IndexSet can be transformed in a Matrix with the dimension of the indexset
Keys data is unnecessary in a complete indexset whithout derived codec

Dimension can be reduced by codec extension

Dimension can be increased by values extension
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2 — Structure

15

unique

|4
16

: unique
derived Jked

indexes

17 19

coupm derived

18

derived

Canonical structure
(default codec)

Properties

 Each indexset has a canonical structure (at least one primary index)

15

unique

14
16
unique
derived (SR
Primary
indexes
crossed
|7 19
coupm derived

18
derived
Complete structure
(adjusted codec and values)

In a complete format,

Keys are:

* Implicit for Primary,
Unique and Coupled
indexes

* Relative for Derived
indexes

13 14
coupled coupled
coupled coupled

12 15
CSV format

« Complete data is obtained by crossing all the primary indexes (values extension)
« Complete indexset can be transformed in Matrix (full codec for secondary indexes)
« CSV format is a canonical structure with one primary index and any coupled indexes, all indexes

have full codec
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83% almost

crossed

year examen

2 - EXCI m ple IndexSet c:iSZri;VZdGLTzztupled

Data

3 columns are linked

Anne White Anne White skyler grl math 2021 tl 11
« Fullname
- Course Anne White Anne White skyler grl math 2021 t2 13
° EXQ men Anne White Anne White skyler grl math 2021 t3 15
Anne White Anne White skyler grl english 2021 t2 10
3 COIUmnS are derlved Anne White Anne White skyler grl english 2021 t3 12
* FIrST name Philippe White Philippe White heisenberg gr2 math 2021 tl 15
[}
LOST name Philippe White Philippe White heisenberg gr2 english 2021 12 8
« Group . :
Camille Red Camille Red saul gr3 software 2021 t3 17
o Camille Red Camille Red saul gr3 software 2021 t2 18
1 column is coupled
. SurnOme Camille Red Camille Red saul gr3 english 2021 tl 2
Camille Red Camille Red saul gr3 english 2021 12 4
1 COIUmn is Unique Philippe Black Philippe Black gus gr3 software 2021 t3 18
e Year Philippe Black Philippe Black gus gr3 english 2021 t1 6
. coupled T
ratio unique

« Name - Course : 37,5% derived
e Name - Examen : 62,5 %

« Course — Examen : 83,7 %
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2 - Structuration process

Objectives
» Data understanding
» Unconsistent data identification
» Size reduction
« Tranfer to analysis tools (e.g. Pandas, Xarray)

Analysis
* Index characterization
» ldentification of primary indexes
« Association of secondary indexes to primary indexes
* Linked indexes analysis
« Lowrate (i.e.<0,1) = almost derived index
-> fransform to derived index (codec extension)
-> or values correction
« High rate (i.e. > 0,9) = almost crossed index
-> fransform to crossed index
-> or values correction

Data usage
» Dimension reduction (if necessary)
* Primary index merging (rather low rate)
 Export
« Matrix generation
« Storage

/ sriructuration process \

index

Dimension
réduction

characterizatign

[ list

]

coupled
Index

derived primary
Index Index

Data usage

¥

/ DErivefi
cpupled

selectied

indexes

\_




Example : Xarray - mapping

> Xarray
*  Values : data matrix(ex. numpy ndarray)
* Coords : list of indexes: (dims, data, afttrs) : Primary

. . ) Variable Secondary indexes -
*  Dims : names of dimensions indexes

*  Affrs : attribut dictionnary (data or coord)
° Name

> Illst Mapping
Dims : Primary indexes
*  Values : Variable values
*  Coords : Secondary indexes
*  Attrs : Unigue indexes
*  Name : llist name

Datation Location Property

Name, Date, Name Lon, Lat, Name Type

¢ 4

4

Values Coords Dims

12/07/2022
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2 - Example
Anne White Anne White skyler english 2021 t1

Anne White Anne White skyler grl english 2021 t2 10

TO_XC"TO)/ fUﬂCﬂOﬂ . Anne White Anne White skyler grl english 2021 t3 12

= PrimClry Crossed (VO'U@S Anne White Anne White skyler grl math 2021 t1 11

eXTenSion) Anne White Anne White skyler grl math 2021 t2 13

* Secondory COUpled Anne White Anne White skyler grl math 2021 13 15
(full codec) - _ :

O Anne White Anne White skyler grl software 2021 t1 -

%_ Anne White Anne White skyler grl software 2021 t2 -

% Anne White Anne White skyler grl software 2021 t3 -

T unique

In [367]: cours.to xarray(axes=cours.axesmin)
Coordinates:
<xarray.DataArray 'Ilist’ (full name: 4, course: 3, examen: 3)> ingfirst name (full name) <U8 ‘Anne’ 'Camille’ ‘Philippe’ ‘Philippe’
array([[["2", "18", "127], last name (full name) <U5 'White' 'Red' 'Black® 'White®
e sr ol * full name (full name) <U14 *Anne White' ... "Philippe White'
[e2s, 2%, 7210, surname (full name) <U1@ "gus' ‘heisenberg' ‘saul’' ‘skyler
4, 2] group (full name) <U3 ‘grl" "gr3" "gr3’ ‘'gr2°
3 : .?.]: * course (course) <U8 'english’' 'math" 'software’
‘18", *17°]1, * pxamen (examen) <U2 "tl1' "t2' "t3°

S

-2
L
[

[['6', "2, *2'],

B
[2r, "2%, "18°]],
[l-l 8, l-":"l]J
157, 2, 2,
2111, dtype="<U2" Confidential C




3 - Building process

~

AR \

index index index index index data

Merge

value value value value value value

value value _slist4 (recursive function)

value value value value value value

value value iIisT3\

llist 5

value value value value value value

All child data

llist 4

-

O value value value value value value

=

@) data

g o \Dafc use /
“C—) ilist2

= ilis

O

O

(@)

* Process adapted to organizations

- Add information without altering

value value

value value value value

llist 1

st 3

value value

llist 2

- Separation of management and use

Data management (aggregation)
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3 - Example

aw

pwW

cr

IndexSet
course examen
math 2021 t1
math 2021 2 13
math 2021 13 15
english 2021 t2 10
english 2021 t3 12

course 10 examen m

math 2021 t1 15
english 2021 t2 8

course VLI examen m

software 2021 13 17
software 2021 12 18
english 2021 tl 2

english 2021 12

course 'Clg examen m

software 2021 t3 18
english 2021 tl 6

”

total

first name last name JRRTEELS

Anne White
Philippe White
Camille Red
Philippe Black

Anne White skyler grl aw
Philippe White heisenberg gr2 pw
Camille Red saul gr3 cr
Philippe Black gus gr3 pb

total.merge()

first
full name group course
name

Anne
Anne
Anne
Anne
Anne
Philippe
Philippe
Camille
Camille
Camille
Camille
Philippe

Philippe

White
White
White
White
White
White
White
Red
Red
Red
Red
Black

Black

Anne White
Anne White
Anne White
Anne White
Anne White
Philippe White

Philippe White
Camille Red
Camille Red
Camille Red
Camille Red

Philippe Black

Philippe Black

skyler
skyler
skyler
skyler
skyler

heisenberg

heisenberg
saul
saul
saul
saul
gus

gus

grl
grl
grl
grl
gr2
gr2
gr3
gr3

gr3
gr3

gr3

math
math
math
english
english
math
english
software
software
english
english
software

english

2021
2021
2021
2021
2021
2021
2021
2021
2021
2021
2021
2021

2021

examen

tl
t2
t3
t2
t3
tl
t2
t3
t2
tl
t2
t3

tl

13

15
10
12
15
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4 — JSON Representation

llist

Index, Variable « Simple format (without name)
Context Codec Keys [‘Anne’, ‘Anne’ ‘John’, ‘Paul’, ‘John’]
(optional) (optional) > Full codec (e.g. csv format)
« Simple format (with name)
Parent Keys list [team1’, ['Anne’, ‘John’, ‘Paul’]]

(optional) (optional)

-> Default codec (e.g. crossed index)

« Complete format (with name)
['tfeam1’, ['[Anne’, ‘John’, ‘Paul’], [0,0,1,2,1]]
-> Default codec, name, absolute keys

llist: JSON Array (or JSON value if only one value) . .

Index: JSON Array (or JSON value if only one value) CFiUpIeC!I fo[r‘r:at (YVI{I;I T’\ar’nﬁ’) I ‘John'l, 2]
eamil’, nne, Jonhn, Faul, John],

Context: JSON Object (or JSON string if only one value) -> Adjusted codec, parent id

Codec: JSON Array (or JSON value if only one value)

Keys: JSON Array (or JSON value if only one value) - Derived format (with name)

R L ey ailed sting ['tfeam1’, [[Anne’, ‘John’, ‘Paul’], [2, [0,1,2,1]]]

Codec list: JSON Array -> Default codec, parent id, relative keys

keys list:  JSON Array . o

Parent: Integer Umque format

['team1’, ['Anne’]] (with name) ['ANNe’] (without
Format name)

Text (JSON text), Binary (CBOR) -> Default codec (= full codec)
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4 - format

llist format

Dict + Array

y.

Tabular format (csv)
« FEasy to read, duplication data, text only

Json format
« Easy to read, text only
« Not duplication data
« Compatible with NoSQL Database

Bson format
« Compatible with json format
« Binary, structured data (eg datetime)

Binary format
« CBOR (Concise Binary Object Representation)
« Compatible with json format

« Binary, numerical, text, structured (eg datetime,

coordinates)
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data size - simple list versus indexed list

[ o ° °
4 - llist size and indicators -« =
100% @ = - ‘
- Simple list size = nv * sv . . ——
* nv:number of values Lol : L
* SV :.mean value size = SiZeSimple / NV 40% ; ’
20% 3
o Indexed "Sf Size -_— (nV — nC) * SC + nNC * SV 0% 10% 20% 30% 40% ) .51% t. 60% 70% 0% a0%% 100%
* NncC : number of different values

e SC: mean coding size = (size —nc *sv) / (hv —nc)
int

 Gain = (Simple size - indexed size) / simple size = (1 - ul) * (1 - ol)
« OL=sc /sv (objectlightness) [0, 1] (data complexity) coordinate

string(10) (eg. timestamp)

. UI. = NncC / nv (UniC“y Ievel) [0, 1] (dCIfCI quliiy) simple json element (eg key/value)
structured json element (eg coordinates)
complex json element (eg geometry)

* Properties
 |f object lightness and unicity level are low, the indexed list
size is lower than simple list size

« €g.:0L=0.1,UL=0.2 ==Gain=72% E.g. previous example :
* CSV: 2 418 bytes
. . : - json: 1496 byt
* In a llist with data more complex than numerical data, the json . ﬁi‘:,r;,y (CBOR): 697 b;'f::

(or binary) format has a smaller size than a tabular format
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