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1 DOCUMENT INTRODUCTION

1.1 TARGETED AUDIENCE

This document is dedicated to Quantyl Software users. This document assumes that the reader has some
minimal notions of data visualization (data tables, scatterplots, bar charts, pie charts, histograms knowledge).

This document is not exhaustive; it gives key features and details on how they are working. Obvious
commands are self-described by “contextual help” (tooptip info. displayed when mouse is moved over an icon).

“Quantyl” will mostly refer to “Quantyl Discovery” product in the document.

1.2 HOW THIS DOCUMENT SHOULD BE USED?

We recommend making a first read of this User Guide document sequentially. Indeed, some concepts
presented in earlier sections are required to understand following sections.

Please, refer to the naming conventions section to get explanations on some terms and acronyms used in this

document.

1.3 SOFTWARE GUIDELINES AND BEST PRACTICES

Quantyl has been designed to maximize the number of capabilities with a minimal feature set that can be
easily filtered, enriched and extended (APIs, Add-in mechanism). Keep in mind that Quantyl gives to the user a
maximum of freedom in features usage and combinations. The user experience is not driven by “Wizard tools”
but organized around independent features and commands that can be combined in a non-sequential manner.

So, this document cannot sweep all possible usages of the product but gives you the keys to understand its
underlying paradigms and logic.

Screen captures

This document is based on a lot of screen captures to illustrate features. Some graphics in the Ul may
differ a little bit from the definitive release but should not be source of confusion.



Software requirements

2 SOFTWARE REQUIREMENTS

2.1 APPLICATION

Requirements

Must have e 0S: Windows 10 (v1607) Anniversary Edition (version10.0; build 14393)
64-bits or higher.

e Memory: 2GB min

e  Disk: 1GB for install

e Mouse with left, right buttons and scroll wheel

e  OpenGL compatible graphic card (>= OGL 1,5)

Quantyl graphic engine is OpenGL based, but NO HIGH-END graphic

card is needed here. Even an integrated Graphics card is ok. Prefer to
invest in fast Multicore CPU with big memory cache to boost Quantyl
performances.

e Minimum Color Depth: 24-bit or higher
e Minimum screen resolution: 1024x768 or higher

Recommended e Memory: 8GB (or >)

e Large and high speed SSD disk (>= 256GB) is highly recommended to speed up I/0.
The Amount of cache on the disk is important. By default, Quantyl user data are
installed in [my documents]\Quantyl folder. This is this folder that needs to be
installed on your highest speed disk

e  Four cores CPU or better, Quantyl performances will scale with the number of cores

e  Screen Resolution: 1920x1080 or higher (2560 * 1440 is perfect)

Notes:

e  High GPU speed and CUDA compatible graphic board are unnecessary
e Multi-touch screen is supported

Memory management is critical in any high-performance computing process as it directly impacts on
computing speed & amount of data processed. Memory has always been a critical resource when we aim the
best performances.

64-bit systems became cheap enough to consider in-memory technology where it was impossible with 4GB
barrier on 32bits machine. Quantyl works exclusively on x64 windows system.
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2.2 INSTALLATION

Quantyl installation is straightforward. It has few dependencies already packed with Quantyl app.

e Certified Microsoft application, all in one install
e No external database pre-requisites
e No permanent internet connection required, except for licensing activation

You will be prompted during the first launch to download and install demopack containing multiple
Workspaces and data examples.

2.3  GRAPHICS CARD(S)

Important

Professional laptops are generally equipped with a specific graphics card to complete integrated
graphics. If you have a 3D / OpenGL graphic card on your machine, be sure that Quantyl application
benefits from it by adding the program in your graphic card option.

2.4 HiGH DPI pEVICES (HDPI) AND WINDOWS SCALING

Though Full HD (1,920 x 1,080) and higher displays are much more common, and 4K UHD (3,840 x, 2,160)
displays are arriving on an increasing number of machines.

High resolutions are great, but when they’re packed into smaller displays, on-screen items can become very
small and thus hard to see and use. This is measured by looking at PPI (often named DPI).

By default, Quantyl Discovery application is “system DPI aware”, it means it will adapt its user interface (font,
icons, graphs) depending on the current Windows Scaling ratio you are using. This default mode lets you
benefit of your full resolution without bitmap scaling the full application.

If you want to bitmap scale the full application, an option exists in the application (see screenshot below). It
may be handy in some rare scenarios to optimize graphical performances or power consumption (4K to 2K).
Texts will be blurry in this mode if you are using a fractional Windows scaling value, and you won’t benefit of
the native resolution of your device.

In both modes avoid fractional scaling if you can, prefer 100% (no scaling) or 200%.

In both modes, you can adjust texts and glyphs size in the graphical area by changing manually PPl settings
inside the app.
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Display
Windows HD Colour
Get a brighter, more vibrant picture in HDR and WCG videos,

games and apps.
Windows HD Colour settings

Scale and layout

Change the size of text, apps and other items
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150%
175%
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225%
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Figure 1 Windows scaling, system settings
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Software requirements
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Figure 2 Full bitmap scaling option in Quantyl Discovery
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Figure 3 Custom PPI adjustment in Quantyl Discovery
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3 GETTING STARTED

3.1 WHATIS QUANTYL DISCOVERY?

Data have insights to deliver, stories to tell. The mission of Quantyl Discovery is to assist you to explore them.

More pragmatically, Quantyl Discovery is a standalone application that extracts dimensions and measures from
tabulated data to provide a rich set of interactive tools to filter, explore, aggregate, visualize and animate those
data. It’s a self-service exploration tool to get valuable data insights where visualization-authoring and
consumption are merged. Quantyl Discovery is designed to be agile, ease to use, non-intrusive and serverless.

Data preparation / aggregation process is not required, everything is performed on the fly, leveraging memory
cache and multicore CPU architecture on commodity Windows machine. Quantyl is designed to scale up on
multi-core CPUs. You open/import your data directly in the application and start to work.

Quantyl is non-intrusive (non-destructive workflow), it extracts needed data in memory and saves in its own
format (a mix of binaries and .xml). Quantyl does NOT modify your data, they are read-only. The content (your
study) created in Quantyl (workspaces and views) may be updated when input data has changed.

A workspace captures all needed data (except contracts) and content, without external reference. You may
archive your workspace in a compact zip-archive to share it or for later use. It is self-contained.

Unlike BI tools, it is not focused on data Aggregation, it is not focused on dashboard usage. You can still work
on fine grain records without performances drop, visualizing several millions of data points sorted in different
layers, on a standard 64-bits OS-Window machine like a tablet, a laptop or a desktop PC. Of course, you still can
filter and aggregate data in any dimension you need, like you would do in a Bl tool.

From a technology point of view, Quantyl has more to share with game engines than D3.js or any web
technology which are mainstream in data visualization. Quantyl Discovery is designed to support many charts
with ease, all charts interactively connected with cross selection, dynamic filtering, animation. This emphasis
on multiple charts and performances offers new way to explore data.

Its user experience and flexibility make it unique on the market for exploring data in the most efficient ways.
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3.2 NAVIGATION & SELECTION COMMANDS

Depending on the context defined by the object under the mouse when action is started, navigation is
performed on:

The chart itself

The complete chart area (press Ctrl key to force this mode)
Axis of the chart (Timeframe, X, Y...)

Graph area

W e

Mouse button and Ctrl key combinations are quite standard ones (Similar to Microsoft© Office ones)

Command Description

I Objects are highlighted under mouse cursor

a

.

Mouse move

Unselect previous selection, and select object under mouse

Left click

Touch: tap

) Add object to the current selection

Left click + Ctrl key

Add object to the current selection if it is not yet selected, else remove

1
] it from the current selection

Left click + Shift key

Zoom / Unzoom object under mouse, it may be:

H
Double left click e  Chart itself

e Time frame axis (fit time frame)

e  Price Axis (fit prices)

Touch: double tap e Bar (fit around bar timeframe)

e/" 'I"I Drag object, depending on the drag zone identified when button has
been pressed, it may be:
+ Left pressed and e Chart move
move e Chart resize

e Timeframe pan
e  Prices rescale if price axis under the mouse
e 3D rotation (3D heatmaps)

Touch: drag
If no specific drag zone on charts is identified, then pan the view

) ti/_l Pan the view

Ctrl key + + Left
pressed and move

) 'I'-I Drag a Copy of the current chart(s), if dragging has been started on
/ / title or drag chart zone

Ctrl key + + Left

pressed and move
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CTRL 8§ C

»

Copy chart(s) selection (in the Quantyl clipboard)

CTRL = V

b

Paste chart(s) selection (from the Quantyl clipboard)

@

Right click

Touch: slow tap

Popup a menu depending on the object zone:
e Title menu
e Axis menu (X and Y axis may be independent)
e Graph menu
e Selection menu

1
+ Right pressed and
move

Touch: pinch / spread with 2
fingers

Zoom window depending on timeframe identified under the mouse:

e Timeframe if identified,
e Else zoom all charts area

Important:
e Drag from left to right to zoom IN

e Drag from right to left to zoom OUT

Zoom in (left to right):

Uniferm scale

Zoom out (right to left):
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Lat vs Long 78 901 records in Zip

»

Zoom fit all:

If you zoom out a little zone on the left, a specific cursor indicates you
that the whole timeframe or view will be fitted:

Lat vs Long 78 901 records in Zips

1-80 -79 -78 -77 -76 -75 74 -7
Long

69 -68 -67 -64.9

6.6
+ Right pressed and
move + Ctrl key

Zoom window on all charts

Important:

e Drag from left to right to zoom IN
e Drag from right to left to zoom OUT

()

Mouse wheel

Touch: pinch / spread with 2
fingers

Zoom / Unzoom depending on timeframe identified under the mouse:

e Timeframe if identified
e Else zoom / unzoom all charts (the virtual charts desktop)

Important: by default, zoom is directional, the position of the cursor is
considered as center of the zoom.

If you want to keep the last time displayed unchanged, you have to
enable this option in selection manager:
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Options (user) ng

OH
Lt Paths ~
L Cmd

£x Property

L& Selection

L Output
ke
x
ke
x

% Renderer

X MP 8threads

% Units display (currency, datetime, digits precision.)
X Thread

v
Q workspac..| B system | & pata | i views | all cnarts % options (..

Selection LR
O g dd v
£ General

Design mode (Unlock charts lay... [7] True

Selection filtering ## none ##

ULitems.Max 5000

Keep last time unchanged durin.
Cursor sensitivity (in pixels) 12
Tap.Slow.Lag 200 ms

() Zoom / Unzoom all charts area (the virtual charts desktop)

Mouse wheel + Ctrl key
@ i Refit all charts to the view

Double right click on
the viewport (no charts under the
cursor)

— If charts are not fitted to their parent, they will be fitted.
[ D If charts are already fitted, they will be “Rolled” in a tiling pattern
=
L *  Roll left
Arrow e Rollright

depending on the key pressed:
keys e Rollup

e Roll down

This command takes care of the charts currently selected to be able to
tile and roll those charts inside groups. If no charts are selected, then
root charts are tiled and rolled into the view

Fit global timeframe

Space bar

Synchronize / Desynchronize charts timeframes.
5

—
0 - & Home e OF - ?'ﬂ[}s?w Z-@ P@®

S key +¥ Sync charts timeframe (5" or T key)

—_— Synchronize all charts on the same
timeframe. The charts will be
synchranized only if they allow it

T [see chart title menu to modify this
T key property when it makes sense}

EEEEE— When multiple charts are under the mouse, pressing tab key roll the
them front to back changing they layer property

Or

fab

Tab key
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Lc 78 901 records in Zips

*E~timatedPopulation vs State 78 901 records in Zips
. 1 .

Show only
Hide
L Zoom Fit / Unzoom (dbl click)
Add to selection (Ctr key)
Select parent (Lat vsLong 78901 records in Zips)

Bring to frent
Send to back (Tab key on pointed charf)

>

(chart menu: right-click on graph background or axis)...

Background

Legend
Duplicate (Ctrl +C, Ctrl + V)

Add PRecords analytics...
Close (‘Suppr' key)

EstimatedPopulation vs State 78 901 records ..

Figure 4 Layering, Bring to front / Send to back commands

When you drag an object on top of another it is automatically drawn in
front of others. If it not the desired result you want, it is possible to
draw object in its parent background, using the “Send to back”
command.

f delete

!

LR

Suppr key
Or
Delete key

Remove selected charts

Abort current task if any
Unselect all objects

Go to next or previous view

a S - Mixed @ o O3 m- v |

> Next view

Go to Next view in commands
history (Mext Page key in the view)
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3.3 SAMPLES

Getting started

Quantyl is installed with multiples samples, that you may explore, copy and modify to experiment some of the

capabilities of the product on different use cases. A large part of the screenshots in this document comes from

those samples. Do not forget to explore the different views when you open a Workspace!

Important

Most samples are geo-localized data oriented to facilitate data / features understanding.

Quantyl is not geo-data specific.

Those samples are standard workspaces in read-only. Double-click on drag & drop the workspace in the

viewport to load it:

= ft France
@ 3D height animation
Workspaces (3 Agg dark amber
@ Brown
o | 0 & @) By dept
@ Colored
= 4 Discovery demo ) Colored 2
ool () Custom filter
I @ Cyan
Airports (r @ CGyan2
= Fl oA ) Default
O Belted (1) B Default 2
G Births (1) @ Defautt 3
Cami ) Density
G Carrier movement (r) & Bplode
C Doctor (1) g gven;
- Tey_3
C Fifa(r) @ Gy H
& France (r) gsveyﬁ,z
. H
G Miami (1) ) Height Distrib
MY rats_sightings (r @ Heights
E —sightings (1) @) Heights_2
O Titanic (r) @ Hist
© UK accidents (1) g Hist 2
Hist 3
€ World cities ( 2.1M rows ] (1) B ian
Zip codes (1 £} Mixed (current view)
Q zZip b @ Mixed2
= 4 Edge demo (preview) @ Muti
@ Demo (costs disabled) (r) @) Multi facets
() No scope filtering
(3 Opacity mapping
) Pop sort
i [No command stack - s ("BETAVI0.02722*) France. Mixed - Quantyl

Home | Data  Publsh  Styles  Window

+ Spread Lo B v [
de. 1300010

LY e A :
080 i
S Doctor i

YR £ | I Ll
| Airports et | = [ICarrier movement] Demo (costs disa...

im.‘Fq o "‘JE e

© Miami (1) e 7% e s 8 032 a9

INY rats_sightings|

Q NV rats_sightings (1 OsOnsO0«0sO«20xn00s — 500

Q Titanic (1) Os O»n0Oe 020« o s

©Q UK accidents (r) 200

© World cities (3.1M rows) (1) Height vs Dept. 36 567 records in villes_france

€ Zip codes (1) Height O
& & Edge demo (preview) 1759|—|-O T O -

Figure 5 Demo workspaces and workspace’s views

Explore the different views of the current workspace:

Potential

RWB.

46l o ‘e 27 3 308
A Cole 3 Davis Neto A Conway K. Mori  Vinicius A. Conti ). Cruz Pedro Santos
Name Name Name Name
oM
o o
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3.4 QUICK START SCENARIO

Create a new Workspace (by default, Quantyl opens the last one)

E Il [Ho command stact 0 e s rTBETAVIO0ZTZ ™) France. Mixsd - Quantyl

D R Recent Documents

e

do BET

&Y

i)

R

2
e f

X et

Drag & drop a .csv file(s) into the application or use File/Import command

el Mo commanda stack S0 O 3 (TTBETAVIO0ZIR™™) France. Mised - Quantyt

Recent Documents

© o i Pwdeo BHED=WE

x|
©) import table from text file X
Join (f previously selected)
None join @
Colums:
[ARecordNumber ~
Zicode
[|ZpCodeType
Haty
]state
[lLocatonType
Lat
© Import ASCIl data... X Bien
[]exis N
Select the converient data file content: [ vaxis
[ zexis
@ Table of records. Each Ine is a record with separated fields befWorldRegion v
(felds may be numeric, string, bool or dates) Toggle selection
Op#ars (OHLC V...) or Ticks time series
* Data sampiing: %
*Read only % rows of the table, using an uniform random distribution of row number.
Note: Text fil(s) need to be ASCII fil, but notnecessary csv fik(s). Separator, fields, Rows order Is stl preserved. Rows parsing may differ from ane import o another.
format, firstine description if available... are automatically detected.
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Ready for your data discovery journey? Some pertinent charts are created by default
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Check table and fields

L
¥ Adapters ~
5 & Data
& [ Tables
£ 7 zipcodes
RecordNumber
Bata  ag Zipcode
ZipCodeTy¥
% = B8 City
W Adapters A State
£ & Data LocationType
1 [ Tables Lat
© T Zipcodes & Long
RecordNumber Xaxis

Vaxis
Zaxis

WorldRegion
Country
LocationText
Location
Decommisioned
TaxRetumsFiled
EstimatedPopulation
TotalWages

Zipeode:
ZipCodeType
City

State
LocationType
Lat

Long

WorldRegion

H#*
"
a
a
a
a
"
H#*
"
®
#*
a
a
a
a
m
®
#*
#®
a

Country
£ AUD_USD
Decommisioned = EUR_CHF
TexReturnsFiled = EUR GBP
EstimatedPopulation = EURUSD v

Q workspaces| # System & Data | (3 Views Charts | £¢ Options (u..|

#

"

a

a

a

a

#

"

#

H Yais
#

a

a

a L
a

m
#

#

#

a

Zipcode g
5 Fau
£ AUD_USD Bl
8 EUR CHF PName Zipcode
£ EUR_GBP . Zioend
£ EURUSD < hanes
= Gapusp PType (undo at risk if value chan... Int32
el ey v PUnit #% none #2
© Workspaces| s System & Data | () Views | ill Charts | £ Options (u..| PDimension [JFalse
zipcodes LN RRELEC
PDistinctValuesCount 42522
o & & &) PDiversity 52%
= General PMergeAble [ True
Name Zipcodes PCategory [ Fields ]
ImportFileName D:\Dev\DATASETS\CSVizipcodes.csv PRank 1
SOLQuery E Creation
Sampling 00 % PAutoGenerated [ False
Rows (records) 78248 B Use
Columns (fields) 20 Plgnored [ False
Native columns (non generated) 20 pStat & True
Cells (data points) 1564960 PVizAble & True
& Time PTooltipAble [ True

Wain datetime Hindef
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Add new chart or duplicate existing ones with chart contextual menu

s ("*BETAV1.0.0.2722 ™) Workspace 11 . Default” - Quantyl

E [ | cmd prop. (Area). MLJ
Home Data Publish Styles Window

- P E " w|]
R

MBS
Q

BB t Mkt sessions s Display res. |1 min M1}~ ot
= oa ontracts
M~ e 't §|urco @ Loaded res. 11
Selection Navigate Group Timeframe OHLC bars loading & resolution OHLC bars charts
Data ® E1 | Records COUNT(RecordNumber) by LocationType in zipcodes
L} -] fz:d
Hatve lann TR D4R rararde in zip s
O Show only 5 |
# Hide o .
% Zoom Fit / Unzoom (dbl click)
.

v Matrixtiling
B Roll Horizontal (left-right arrow keys)
B+ Roll Vertical (up-down arrow keys)
Background opacity (50 %
~ Background
*E  (chart menu: right-click on graph background or
Legend
Duplicate (Ctrl +C, Ctrl + V)

g, Add PRecords analytics.
[X] Close (Suppr key)

Select all visible charts (Ctrl+A with at least one chart selected)

[t] Keep last price B, History |1

ais)..

Drag charts from chart library into the viewport

Il |cmd prop. (Areal.. B3 :

(** BETAv1.0.0.2722 ***) Workspace 11. Default” - Quantyl

Home | Data  Publish  Styles  Window

B L w|HH| BT
% 8|k (B8
o

Selection

ate | Group
Charts
E¥ £ dh
= ol Charts library
E ' PRecords analytics
s Scatter (records)
A Distribution (records)
€, Pie/ Bar - measure by record dimension
33 Line (records)
X. Timeseries (records)
B, Correlation (records)
B Generic

= fe Contract Indicators
i Priceline
fi Spread
Ji Volumes
i Slippage
Jfi PRANGE (price range)
i Price Volume Distribution
Ji MA (Moving average)

Jfi MACD (Maving Average Canvergence Divergence)

Jfe Min Max prices

J& Nearest Top Bottom lines

Jfe Last Top Bottom lines

Jfe BOL (Bollinger bands)

Jf& BOLRM (2.*%b-ollinger - 1)
Jfe BOLR (36b Bollinger)

Ji BOLW (Bollinger band width)
Jfe Momentum

[t] Keep last price = B History | V1

=
t] % Mkt sessions Display res.| 1 min (1) ~

Load Contract:
't P uco - Loaded res.|¥1

Timeframe OHLC bars loading & resolution 1

2 B [ Records COUNT(RecordNumber) by Locatio

53%

COUNT(RecordNumber) along LocationType

asa1g|

£ ODS (Raric Dnink nar Carand rahirn snasdl

ces| % system | & Data | @
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Getting started _

Modify charts properties from the property page or from the different chart menus (title, axis rulers, graph
area...)
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Getting started
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You may also drag directly dimensions and measures from table tree to charts and axis

Getting started

Data % B | Records COUNT{RecordNumber) by LocationType in zipcodes

] Adapters ~
g & Data
= [ Tables
B T zipcodes

# RecordMumber

#

2 ZipCodeType
City
State
LocationType
Lat
Kaxis
Yaxis
Leng
Zaxis
WorldRegion
Country
LocationTesxt
Location
Decommisioned
TaxReturnsFiled
EstimatedPopulation
TotalWages
Motes

Ol ke ke

oo o EEHHELOL D

Try different pre-defined styles through the style ribbon category or build your own one
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Getting started

Aggregate data if you need
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Getting started

Scale graph as you need by using mouse wheel and mouse right drag
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Double click on any chart to zoom in / out

Getting started
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Getting started _

Navigate: use Ctrl + mouse wheel and right mouse click window to zoom-in / zoom-out inside charts
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Getting started

ok e 710 O % CBTAABATTI™) Wakspace 1 Otos- it = %
[P PRV — @0 @b C0> 08 R-Tt Z-u pe
@ PG = KA (BT M enmm =) . B | el e
% . mE | Rl * o= [ e
o (B . -

vt
B TR tvenge T Rarge)

4D [avenge Dections Movesmt)
T ——

T o [ Womet e »

LI T ¢ e 0w [T T

Werkapace 11 DMMAY eacy.  UTC K P/ B - mewnins by ecard dimemsen Oesgnmote darin

Search, select and filter specific data through powerful search and formulas

@ search &filter... X

Search anything: data, charts, workspaces.... (by name, property, property value).

() Put a space between words for a combined search.
(i) Boolean math. expressions containing numerical properties are supported
(ex: height < 1000 and rang = 3)

EstimatedPopulation > 20000 T

Stop Search [ continuous search Valid math expression.

String search options Math expression helpers

[JAND operator (each word has to be found) # |EstimatedPopulation -
s
[match whole word

[[]search in selection only

Max results displayed (1024) 10 501 ebjects
13 Zpcode = 7093 ZipCadeType
Recordhumber = 114 Zipcode = 7 033 ZpCodeType
Recordhumber = 115 Zipcode = 7 675 ZipCodeType
Recordhumber = 116 Zpcods = 7 675 ZpCodeType = STANDARD City =
Recordhumber = 117 Zipcode = 7 675 ZpCodeType = STANDARD City
Recordhumber = 118 Zpcode = 7 675 ZipCad=Type = STAN
Recordhumber = 12 648 Zpcode = 8 037 ZipCodeType = STANDARD City = HAMMONTO
Recordhumber =8 037 ZipCodeType = STANDARD Ci
Recordhumber
Recordhumber 81037 ZipCodeType = STANDARD City = BLUE ANCHC ,
Search complete,
Math expression,
[ Your_new_field_name | [ SELECT orly |
#=|  Addanencoumn | L ADD (unior) I
Y. | Gesteameth e fier ®
- ‘_T [ OR EXCL (outer)
Bo - c0> BT R T L-u B0 ‘ =
L Based on current selecton: @ NSELECT (ight)
£ Search and filter... (Ctrl+ F) Y. | Createa SMART fiter e [ =
Search anything you want (in datz, -
charts, quantyl objects etc), add A Create a SET fiter
results to the selection or create
fifters. You can also create fiters %|  ceateasdectonset.. | 9 | reswe | [ o |
based on expression
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Getting started

Filter dynamically through selection, try to drag the selection contour (selection brushing)
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Create static filters, directly from the charts

B K o, #1587,

% &  Group by (## none ##) >

% #  Colorby... (EstimatedPopulation ) >

| ® Opacity mapping (ON)

g% Density map (OFF) {

/ i~ Colors max count (32) s P

glog Color log scale (OFF) ?, 7
Z{m Size by... (¥% none #2) % ‘

Plot size (5) >

R
N
NN

N
W
N

R

N

Shape by... (#2 none #)

Trend curve (#2 none %) >

3D (OFF)

Play a property-window animation >

Play a growing property animation >

ZipCodeType
City

Filter by measur

Facet by dimension... >
LocationType

Facet by messure... >
Facet by measure (log scale)... > WordRegion
o Country
2 Facet colors by 10 dimension VARIABLES i
2" Facet colors by 10 measure VARIABLES e
[ SwapX/Y e Decommisioned

B, Legend Notes
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Getting started

-
s
S m [
.o
el
Sptm
bl
=~
=
AT Sym et (¥t b)) Fane
e
S
prremm———
o tnchude x Zero
Ocsgnmote. Lt

e e o T

Werkapae 1. Dett s £ UTC B et v, r o des. €73 g

q Copyright© 2018-Present Quantyl® technologies corp.



Getting started
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Use faceting command to display variable(s) facets

& Group by (# none #2) >
#  Color by... (EstimatedPopulation ) >
®  Opacity mapping (ON)

S Density map (OFF)

jii~ Colors max count (32) i

Color log scale (OFF)

Bl Sizeby. (#2 none#2) >
Plot size (5) >
Shape by... (2 none #£ ] >

* Trend curve ( £ none %) >
3D (OFF)
Play 2 property-window animation >
Play 2 growing property animation >
Filter by dimension... >
Filter by measure... >
Facet by dimensi >
Facet by measure. >
Facet by measure (log scale)... >

™ Facet colors by 10 dimension VARIABLES

s Swep XY
B, Legend

q Copyright© 2018-Present Quantyl® technologies corp.



Getting started

Group/ungroup charts using their handles
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Getting started
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Getting started

Create as many views as you wish, each view captures your current chart configuration

‘ELB = |pefaut ROD OF R-Yt Z-u PO

<

Switch to presentation mode and navigate or play the views

ol Cndomae Pumetiend O O v
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Getting started

Publish some images in .png format

H Cmd prop. [Opacity mappine = | M) (& 5 (" BETA v1.0.0.2722 ***) Workspace 11. Aggregates® - Quantyl

Home Data Publish Styles Window
= | uHD32 | A = i - = 4
[—] ulty
] E3
= a = = X
Toggle Wiews . Capture Save Save allviews Resolution | Print current  Print Create an Export
layout HD 17 screen | image.  images. view .. views.. | archive selection
Screen [user) Publish image Print Publish data
Views o [l | Records COUNT(RecordNumber) by State in zipcodes
s add B '
[=I Publish 7
Venport rescuton
NH

Custom resolution NV
6403 430

200 % 600 1
1024 x 768

1280 % 1024

1920 x 1024
2560 x 1440

Save the workspace or create an archive to share your workspace

E el |cmd prap. (Opatity mappinc €

(+* BETA V1002722 ") Workspace 1. Aggregates* - Quantyl

Recent Documents.

D New workspace .

(M Open aworkspace (from its folder)

1Workspace 11

2 France
v 3 Docte
§1| ovena avansaarcve.. 3 Bodtor
4Fifa
E BB 5 Defautt
z &Doc
2N, Save as
1Zip codes

8 NY rats_sightings
Save current workspace as a .zip archive file.

Em| Createanarchive .. [

() Imeort o update data from text fils)

ows
7ip archive file is a self contained )

workspace which may be
exchanged or used as
compressed backup archive.

) EC T e R

Export selection ..

BEP Frint current view

N¥taxis
an1
Vancouver Crime

UFOsighting
D) Reset user settings ..

0 User guide

@© Licensinginfo ...

X Exit
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Fundamentals [N

4 FUNDAMENTALS

User should be familiar with the following key data visualization concepts (most of them are not Quantyl
specific).

4.1 SELECTION

Powerful selection mechanisms are central to any data manipulation and data transformation process. Quantyl
user interface is based upon selections: selection of charts, data, managers etc. Selection may be simple or
multiple, implicit or explicit.

4.2 PROPERTIES

A property is a value associated to a string identifier. Property also owns different attributes (is it a dimension
or a measure? what is the unit? etc.). Properties of the selection may be displayed and modified, depending on
the context.

A chart owns properties, a table owns properties, a table field owns properties, a record (row) owns properties
etc.... In Quantyl, almost any selectable object exposes properties. There are more than a thousand available
properties, only on Quantyl objects (charts, options etc.).

When you select multiple objects, their properties are aggregated (when possible), to be displayed as a whole.

Properties are at the core of the Quantyl data model, and they can be extended. The common types of
property are:

e BOOL

e STRING
o FLOAT64
° FLOAT32
e INT32

e INT64 //!< Datetime

[26 020 objects selected | x|
5 Fa
£ [Fields]

# RecordNumber
Zipcode

H

@ WorldRegion
@ Country

H TaxReturnsFiled
H  EstimatedPopulation
H TotalWages

Figure 6 Selection properties
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4.3 DIMENSIONS AND MEASURES

Any property is defined as a Measure or a Dimension.

e Dimensions values cannot be aggregated (like a sum): symbol name, date, month, DOW, any tag
category etc. Dimensions are generally presented as categories (string), but numerical values may also
be dimensions like rank number

e Measure are numerical values that can be aggregated; they may also be aggregated with a function
(sum, avg, min, max, stdev..)

Dimension and measure choices are generally available in the contextual menu of the different analysis chart
axis. Quantyl is very flexible, and generally you can choose either dimensions or measures as parameters of a
chart, and the graph of the chart will adapt automatically to the nature of the choices you have made.

4.4 TABLE, RECORDS AND FIELDS

A table is a collection of data rows where each row has the same number of fields (aka columns).
Each field is represented by a property value, which can be a dimension or a measure.

In Quantyl, each row is called a “record”. Records are objects that you can select, visualize and aggregate.
When you select or highlight a record, its properties are displayed (in tooltip, property page, grids...). If multiple
records are selected, you can display the sum, the average etc. of their different measures for example.

At the start of any study, you have to acquire data. Data may be collected as Tables coming from text files or
data bases.

Those records and their relative properties are at the core of data discovery: Filter, aggregate, visualize,
interact, animate... all those processes are working on records and properties.

Data G|
C-] =
+ B Adapters ~
- E Data

- [ Tebles

- T accidents 2009_to 2011

8 Accident_lndex

# Location_Easting OSGR

# Location_Northing_OSGR

# Longitude

# Latitude

4 Police_Force

$d Accident_Severity

# Number_of Vehicles

$ Number_of_Casualties

- B, Date

Date Year (generated)
Date Year quarter (generated)
Date Year month (generated)
Date Quarter (generated)
Date Month (generated)
Date DOW (Day Of the Week) (generat
Date Day (generated)
Date Hour (generated)

$td Day_of_Week

a Time

$4 Local_Autherity_(District)

@ Local Authority_(Highway)

$£4 1st_Road_Class

# 1st_Road_Number

Figure 7 Table: dimensions and measures
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4.5 AGGREGATING (GROUP BY...)

When data are aggregated, groups of records are replaced with summary statistics based on measures that are
combined with an aggregation function. Aggregation is often performed on a dimension criterion: Group by
state, Group by year etc. Some charts (pie, bar) are working on aggregates only, they need at least a dimension
to be able to work.

Aggregating commands are contextual. Scatter plot chart and bubble chart are the same chart, the difference is
that you have used the “group by” command to get a “bubble” chart display, like in screen capture below.
When records are grouped, new commands appear to choose an aggregation function (for each axis, color, size
etc.). You can group by multiple dimensions (by Year / by Type for example).

Group by ( #2 none #£) ## none &8
ZipCodeType
City

State

Color by... ( EstimatedPopulation )
Opacity mapping OFF

Density map OFF
LocationType

WorldRegion

Celors max count [ 32)

Color log scale OFF
Country
Size by... (£ none #2)

Plot size (3}

LocationText

LSV I « VI« B ¥ BV VI

Location

Shape by... (## none #£) Decommisioned

3D OFF blotes

Play a property-window animation
Play a growing property animation
Filter by dimensicn...

Filter by measure...

Figure 9 Example of aggregation result: a bubble chart (Group by State)
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31Ze by... SUMI EstimatedHopulation |
Size aggregation func. ( SUM)
. Sizes max count (32)

Size log scale OFF
Shape by... COUNT(## none #%)
3D OFF

Play property-window animation

Play property-growing animation

Filter by dimension...

matec

L 4

r

¥ Filter by measure...

¥ Filter by measure (log scale)..
-

=¥ Facet by dimension..

Facet by measure...

Facet by measure (log scale)...

Facet colors by 10 dimension VARIABLES
Facet colors by 10 measure VARIABLES

/¥ swap

Legend

CT DE IA IL

Figure 10 Aggregation function

4.6 FILTERING

Y IR R BRI T
> SUM l} i

>

AVG
MIN
MAX
RAMGE

MID-RANGE

STDEV

l

MEDIAN

Q3

COUNT

COUNT DISTINCT (unique values)
MODE

nH @@
NV

Fundamentals

Filtering is any process that generates a subset of a records collection. You can filter records by measure or

dimension values, by interactive selection in a chart (cross filtering) or define a mathematical expression to

combine different properties in a Boolean result (to keep or not the record).

By default, a filter is based on an include criteria. But in some cases, it may be more convenient to define it as

an exclude criteria.
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4.7 CHARTS AND GRAPHS
In Quantyl, a chart is a rectangular window which may contain different graphical information. Depending of
the properties of the chart, the graph(s) may change.

We make a difference between chart and graph:

e A graph is always associated to a chart, it is graphically represented in a sub-area of the chart: the
graph area
e A chart may have multiple graphs

*
#
B8
#
’
(]
°
(]
A
e
o
LS
@

Figure 12 The same chart with different properties and graphs
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4.8 VIEWS

A view is the composition of multiple charts on the same display, it’s basically what you see. A single current
view is valid at a time. A view captures each visible chart property. You can create as many views as you wish
in a workspace and navigate between them.

Selection is kept when you navigate between views, and the time to switch from a view to another is designed
to be very quick. Views may be even played to tell a story if you need to.

. iva':gwmrg

3D height ani... Agg dark am.. \

IHeight Distrib| &Helghts! l ights_. P Hist_ 2 i i
Multi| Multi facets, ilte... Pop sort
y i PR | :

l'l‘&

e W T ? %3 W
Lo | 41.2 \ 41.2 i i i j
-1 01 2 3 4 56 7 8953 5-4-3-2-101 2 3 4 5 6 7 8953 5-4-3-2-101 2 3 4 56 7 80953
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Figure 13 Navigation between views
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4.9 BRUSHING

When you select records (chart, grid etc.), data brushing mechanism highlights the corresponding data values

in the other charts. Depending on the chart, it may be displayed differently, but the goal is always the same:
give insight on selection vs all records.

w || Records COUNT(.Field0) by Survived in Ti.. &

9%,

Records COUNT(.Field0)
Records COUNT(.Field0)

5 x . [a1%
Survived Survived Survived

Records COUNT(.Field) by Age in Titanic / ¥ = Records COUNT(.Field0) by Sex in Titanic -

male (Sex)

Records COUNT(.Field0) = 468
62 % total
(468 measures)

male (Sex) selected only

Records COUNT(.Field0) = 468
62 % total
100 % of male
(468 measures)

[

_Age Distribution_756 records Sel. 62 % in Titanic

38
35

30
25
20

15—
10 oRa)

- 202%0, od
:@ /7@%%%

Records count

Figure 15 Selection brushing combined with filtering
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Fundamentals [ZZZNN

Aesthetical properties in graphs (color by, size by, shape by) may be defined by dimension(s) or measure(s)

values.

Lat vs Long 78 901 records in Zips

N

ENENEEEEEOEO0O

Group by ( # none )
Color by...(Zipcode]

Opacity mapping OFF

Density map OFF

Colors max count (32)

Color log scale OFF

Size by... (#% none #2)

Plot size (5)

Shape by.. (22 none =2

3D OFF

Play o property-window animation
Play 2 growing property animation
Fiter by dimension...

Filter by measure.

Facet by dimension.
Facet by measure..

Facet by measure (log scale)..

Facet colors by 10 dimension VARIABLES
Facet colors by 10 measure VARIABLES.

XV swap

Legend

H
v
a
a
a
El

#

=

#
#
H
a
a
El
a

o # HH

RecordNumber
Zipcode
ZipCodeType
City

State
LocatienType
Lat

Long

Xaxis

Yaxis

Zaxis
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Notes
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4.11 SCALING

Scaling properties generally define a property range: min, max and limits. For measures, it also defines if semi-
log scale is applied when a property is visualized.

Uniform scaling implies that 2 different measures will be represented by the same length on screen. It is useful
when representing (longitude, latitude) data-points in scatter plots.

Mouse wheel and right drag zoom window in the graphical area of a chart automatically disable auto-scale of
the chart. When auto-scaling is disabled, some new glyphs are displayed in the chart to allow navigation inside
the graph.

33.2625 <= Lat < 48.5425 # 190.0675

18.4978 <= Lat < 56.502 # -130.769 <= Long < -63.9849

EstimatedPopulation

IoEEEEEEEOO

X (Long)

Play a Long-window animation
Play 2 growing Long animation

Filter Long

Facet by 10 dimension VARIABLES

Facet by 10 measure VARIABLES

X PDF (Probability Density Function) (OFF)

X Quartiles (OFF)

e —————
X log scale (OFF) N
Uniform scaling (1X = 1Y) (ON)

Include X Zero (OFF)

Autoscale (dbl click on axis rulers)

Figure 17 Scaling commands in axis menu
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4.12 SCOPING <>

Scoping allows you to limit filtering and legend to a subset of charts. In Quantyl, scoping is strongly coupled to
grouping (chart structure).

Est
=}
e
]
[l
an
.
8
2

Figure 18 Filter grouped with a single chart

=} L]
-] L]
] L]
] e
o L]
a L]
a L]
] "

Figure 19 Detached filter applied to each chart

Important

g Put the mouse over a filter or a legend title to display scoped chart.
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4.13 DATA DISCOVERY

In your data discovery process, you will create and organize multiple charts in views to filter and visualize
records. You will aggregate them through different dimensions. You will perform Aesthetic data mapping by
assigning dimension or a measure to some graphical properties like color, size or shape. It will be also possible
to animate properties to see data in motion (like time progression etc.)
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5 USER INTERFACE PARADIGMS

The Microsoft Windows® ribbon style interface organizes elements improving the accessibility, usability, and
discoverability of its functionality. The Ribbon is designed to help you quickly find the commands that you need
to complete a task. Commands are organized in logical groups, which are collected together under tabs
(categories).

Visualization, navigation and interactions are based on 5 pillars:

1. Morphic User Interface: Group/dock charts (including indicators) in a natural manner with drag &
drop. A hierarchical structure of charts allows to perform scoping (filters, legends) and adaptive view
layout (Tile & Roll + Autofit mode)

2. Zoomable User Interface: Thanks to ZUI capability, chart display may be adapted to any device
resolution, and you won’t miss any detail in a view

3. Selection / properties core mechanism (data brushing: cross selection, cross highlight etc.). Property
change are undoable. Properties may depend on the current context.

4. Contextual menus: menus may differ depending on what is selected, chart state, chart area etc.

5. Persistency and replay: Workspace and Views capture everything

To avoid losing context, many commands are animated (zoom, property change, views etc.). Interpolation
needed for animation is performed on data, not graphics. If you change aesthetical data mapping like the
number of colors used, or number of bins in histograms, you will experiment the true interpolated states, with
anything related updated (like legend). This seems like a detail, but this demonstrates coherency and
capabilities of the architecture.

There are not a lot of specialized dialog boxes in the application. Property page, contextual menus on charts
(axes properties), and some combo boxes in ribbon are completely property-driven (not blocking, not modal);
they are preferred to static Ul components like Wizard dialogs. Depending on the objects & properties exposed
to the system, you get different UL.

When you put the mouse over a command and wait a second, a tooltip is displayed to describe it.

WYSIWYG (What You See Is What You Get): You get highlighting and tooltips on almost every displayed
graphical representation with a cross feedback in the different charts (cross selection, cross highlight, scope
links, etc.).

Ul may be customized as de-facto standard ribbon user interfaces.
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5.1 MORPHIC USER INTERFACE

5.1.1 CHARTS TRANSFORMATIONS
Quantyl implements some of the powerful and visionary concepts of Morphic Ul to group and transform charts
in a natural manner (see Working with charts section).

Morphic is a graphics system which uses graphical objects for simplified GUI-building which allow for a great
degree of flexibility and dynamism.

Morphic Ul are responsive by design; they can adapt to any device resolution.

Views
 "EZPH HA Siioa e 53.9 s
@ RGB af s
@ SEPIA S0 3
@ Sepia spark 49
@ Spark 48 =
@ Spark 2
@ Styles $ 47 =4
@ Yellow % 46/
@ Yellow 2 - =
@ colors &l
@ colors 2 44 22
@ colors 3 | 43
@ colors 4 | 48
= @ dolls (current view) 139 !
G Viewport ] 8-76-5-4-3-2-101 234356 7 8 910111301 |g 47
& ol Charts | Longitude 2
=) [ Facets by multiple variables. liRé S 46
= Zip Fleld 9 3
53.9 i 51.08 2 e
H 49
2 44
% Scatter (records) ) #
% Scatter (records) “ 4l 3
%o Scatter (records) g s " |
‘e Scatter (records) S 42/ i " 1
% Scatter (records) K ‘ 3§ . |
5 %o Scatter (records) 41|
A Scatter (records)
Filter 40
@ inlay 0 200 500 700 1000 1igwem 1787
@ orenge Height
@ red T A R O S R S I U S 38.6
v 5 -3 -101234567 953 5 -4 -3 -2 -1 0 1 2 3 4 5 6 7 8 0953
) o..| # System | & Data (@ Views [ all Charts | ¥ Optio Longitude Longitude

Figure 20 Morphic Ul

Morphic Ul has been introduced by John Maloney and Randy Smith for the Self programming language, starting around
1993 (Published under “Directness and Liveness in the Morphic User Interface Construction Environment” in 1995).

5.1.2 ADAPTIVE LAYOUT
Through drag & drop grouping, and autofit modes that applied both on groups and viewport, multiple chart
display may adapt automatically without losing any space in the viewport, with desired consistency.

5.1.3 TRANSPARENCY AND CHARTS INTERACTIONS

When charts are stacked and have no background or are drawn in the back of the parent, it is possible to pick
through them, this is really “true” transparency that goes beyond boundaries of classical windows: the
“sensitivity” of content has priority on window background. You can force child charts to be drawn in the
parent background if you wish (“Send to back” or “Tab” key).

= Long < -60.4721
Show only 78 901 records :n
Hide

L Zoom it / Unzoom (dbl click)
Add to selection (Ctrl key)
Select all visible charts (Ctrl+A with at least one chart selected)
Select parent (Lat vsLong 57 324 records in Zips)
Bring to front (Tab key)
Send to back (Tab key) N
Background opacity (50 %)
Background

(chart menu: right-click on graph backgreund or axis)...

20 798 (EstimatedPopulation color map.) HITH “ § AXY
-84.45 (Long X map) Il‘m]A MN NC NJ OH RI X G Legend

il Vg cStais Duplicate (Ctrl =€, Ctrl = V)

Recordumber = 22 829

Zipcode = 40 502 Add PRecords analytics...

ZinCodType = STANDARD k

City = LEXINGTON Close {'Suppr key)
State = KY

¥ LocationType = PRIMARY
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5.1.4 DUPLICATING
Copy is a very simple and powerful tool; you can copy charts from libraries or copy existing running objects by
simple drag & drop. Then, by modifying properties, you can achieve what you want to display.

ilat vs Lona
Show only

Show with childs only

Hide

Zoom Fit / Unzoom (dbl click)

WEB DO

Select all visible charts (Ctrl+ A with at least one chart selected)
Select parent (Groug)

Matric tiling

He e E

Roll Horizontal (Ieft-right amow keys)
Roll Vertical (up-down arrow keys)

[=:]
B

Bring to front (Tab key)

Send to back (Tab key)

Background opacity (50 %) >
Background

(chart menu: right-click on graph background or aisl...

Legend
1 Duplicate (Ctrl +C, Ctrl + V) N

B 5 < LW

Add PRecords analytics... >
Close (‘Suppr' key)

X &

5.2 ZoOMABLE USER INTERFACE (ZUI)

A Zooming user interface or zoomable user interface (ZUI, pronounced zoo-ee) is a graphical environment
where users can change the scale of the viewed area in order to see more detail or less. A ZUl is a type of
graphical user interface (GUI). Information elements appear directly on an infinite virtual desktop (usually
created using vector graphics), instead of in windows. Users can pan across the virtual surface in two
dimensions and zoom into objects of interest.

Chart area (AKA viewport) is fully ZUl:

e  Ctrl + mouse Wheel to zoom

e  Ctrl + Left button to pan

e  Ctrl + Right click to zoom window

e Double click (double tap) as universal way to Zoom or Unzoom (if already fitted). Top-right glyph
display the current position of the camera in the view, you can double-click it too to fit all.

Note: Zooming on a chart or a part of chart is NOT scaling. Scaling is generally interactive in the charts: if you
perform a zoom in the graphical area of a scatter plot, scaling will change on X and Y axis. Uniform and log
scaling are accessible through axis contextual menus or property page of the chart.

During zooming, you will see a bird eye view of your position in the view in the top right corner. Double-click on
it to re-fit your position.

Figure 21 ZUI glyph
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Reflexibility

One of the well-known drawbacks of ZUI is that at some points, user may be lost: accidental pan,

zoom-in or zoom-out, double click to fit a chart etc. It’s why Quantyl puts Zoom fit all as a reflexive

command when double click is performed. It means that a series of double click that starts to zoom will
always end-up by a zoom fit all when it zoom-in makes no sense at all.

Dragging a zoom-out window from right to left is also a reflective command.

5.3 SELECTION AND PROPERTIES

Property mechanism is at the core of the user interface and data model.

Every setting, parameter, variable, output result is managed through properties. This mechanism is open and
extensible, so custom charts may expose dedicated properties that are manipulated, saved as any default
property of the system. Several hundreds of different properties are available by default.

Property mechanism is closely linked to the selection mechanism. When you select multiple objects, the
properties of the selection are aggregated. You can modify property of multiple objects with the same
command. For example, you can select 10 charts and change background color or aesthetic mapping with a
single change in the convenient property page field. Selecting records, charts, managers, viewport etc. follows
the same process and Ul.

Important

You can modify property of multiple objects with the same command.

When you right-click on a chart to open its menu, commands will happen on the selection of the
charts

5.3.1 SELECTION-FIRST PARADIGM

When a command works on a selection (like grouping), you have to set the selection before invoking the
command. If nothing is selected, or selection is not compatible with the command, the command will not be
accessible (disabled in the Ul). You can generally combine new selection to the previous one by pressing SHIFT
key or performing selection from right to left (there is a feedback).

5.3.2 TEMPLATES (DEFAULT PROPERTIES)

Charts are based on dynamic libraries that can be extended. Default properties for any chart type (class) may
be modified and saved as a template. Any new chart created from the same class will get those properties by
default.

Those default properties are shared by all workspaces and stored at user level by default.

5.3.3 SEARCH

There is a single search command in Quantyl, but it works on any object that exposes properties. You can
search and find workspaces, charts, records and almost anything that handle a property. Making a choice in the
dynamic list selects the object and displays the corresponding tree if needed.

It is a powerful search as everything is based on properties (name or value). Obviously, this mechanism will
work with all custom objects you introduce through the framework, at 0 cost.

5.3.4 UNDO/REDO
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Almost all actions and change in Quantyl are based on commands objects that are undoable. Undo stack is a
powerful tool as it allows user to perform exploration and “what if” scenarios and then undo those non-
permanent modifications.

5.4 CONTEXTUAL MENUS

Contextual menus are displaying commands when you mouse right click an object. This object may be a chart, a
graph ruler, a specific area of a graph, a selection, a node in a tree window etc.

More often, menu commands are contextual, depending on charts properties, dimensions or measures, single
or multiple selection etc.

When multiple objects are selected, the command will be applied to the complete selection if possible.
5.5 PERSISTENCY
Workspace and views are capturing every state of your current study.

If you close and re-open a Workspace, you should be exactly in the same state (except selection). Everything is
saved in the workspace folder which can be archived, copied or shared.
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6 USER INTERFACE, WINDOWS PRESENTATION

« File » Menu I/O
commands

Ribbon
categories

Quick commands I

Views

[ Application title: Workspace name. }

(]
.
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m

AFPARE
stnnnunna

cweFmirromNEuNS

Figure 22 Discovery Ul

Quick commands

Properties i Progress Design, Autofit modes

o Copyright© 2018-Present Quantyl® technologies corp.



User interface, windows presentation

If some Ul window is not accessible, you can display it with the dedicated commands in View category:

s ("™ BETAVI.0.0.2722 %) MN¥taxis . Gold* - Quantyl

|l |€md prop. (Selection contar = | )

Haome Data Publish Styles Window
— UHD 32" | A" . - b Design mode
= e = i f O R B $ B F @ = 4
oHD 27" | AT 2 AutaFit made
Toggle Views . Workspaces Data Selection Charts Indicators Views System Currencies | Property Text Plables | Render Options [(units, Monitor
HD 17 sets default page outputs paths, etc)
Windows User options Expert / Dev Modes

layout
Workspace trees & settings

Screen [user)

Figure 23 Ul Display
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6.1 WORKSPACES AND VIEWS

When you change properties, launch commands in the Ul, change occurs in memory.

A single Workspace is opened in memory. Loading a new workspace unloads current one. But you can run
multiple Quantyl.exe sessions with different loaded workspaces.

Saving is a manual action that needs to be performed or validated by the user. Fortunately, if you attempt to
quit or load a new workspace or a view, you are prompted to save.

For further details on views, see Views section.

Workspaces

o &0«

= 4 Discovery demo
a 212
oo workspace category
Q Airports

O Belted
© Births
& Carrier movement

Q Doct i
S <[ workspaces list }
Q France

& FranceARchive
2 Miami
C NY rats_sightings
0 New Workspace
Q Titanic
© UK accidents
& World cities { 3.1M rows )
= 4 Zip codes

@ D

&) IDEW

) 3D pop

4

(3) AVG pop

(&) Analytics-up

33 Animate ZIP . .
() Blue views in the current workspaces
(=) Blue_ 2

(=) Bright
& Count
3) Default

System | & Data | &V

current workspace }

2 workspa...

6.2 RIBBON AND CATEGORIES

Ul is Microsoft Ribbon style. Categories are self-explained, and tooltip on each command helps you to
understand what their purpose is.

Category Description
Home Chats navigation and display
Data Data import / export / update, calculated column adding
Publish Image generation / print
Styles Charts and viewport styles change as a whole
View Ul windows display
Monitor (dev) Debug/dev mode. Log options (verbose levels)

Right click in a ribbon to customize user interface.
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6.3 TREES

Trees are supporting node right click, double click, drag & drop inside the same tree, between trees, and drag &
drop to the viewport.

Tree Description

Workspaces Workspaces management

System System management, loaded contract and default currency rates
Data Tables and fields

Historical data management

Views Chart and view management

Views and chart hierarchical structure of the current view. It reflects what is
currently displayed in the viewport

Charts Chart library
Simply drag & drop them into charts or viewport

Options User options

Set your preferences (units etc.)

Tree nodes are objects that you can select and modify through the property page. Some nodes seem to be only
tree structure nodes but are managers’ nodes. Some properties, like bar color preferences, have no commands
in the Ribbon UL. If you select the corresponding manager in the charts tree, you discover new properties you
can interact with. Hundreds of properties are available, that allow high level of customization.

6.4 PROPERTY PAGE

Property page is essential to modify and consult object(s) properties. Even if some properties have different
ways to be modified (through commands in ribbon for example), properties are always handled by object(s)
you select.

Property page supports multiple objects selection and modification; it’s very helpful when you want to assign
the same property to multiple objects in a single shot (like changing background color of multiple charts etc.).

When multiple objects are selected, measure properties are aggregated, and you can choose what kind of
aggregation function you want to apply.
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ion 39 322 records Sel. 2.9 % in ..

FREIGHT vs PASSENGERS 39 322 recordt

Figure 24 Properties aggregation function

H FREIGHT
H MaL
# DISTANCE
Hd YEAR
a cLass

Last property change may be re-called on a new selection through F4 command.

A Property page is always synchronized with the selection.

6.5 VIEWPORT

Viewport is where charts are drawn, where the current view is displayed. You can put viewport full screen if

needed.
- Distribution (runs}
Distribution (trades)
| Equity curve (NLV)
) Filter FREIGHT vs PASSENGERS

e ¥ bl ¥
Cwo.. | Besys. | Soata imVie.. [slich. [Bop... |
Viewport B
Ogf @
=) General

View area (-17.9746, -16.1462) (307.45...
Matrix tiling True
1= Aesthetic (canvas)
Background color I:‘ e5e2e0
Background foot color True
Background foot color . 2d2922

Figure 25 Viewport background properties
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6.6 GRID

Grid displays records and properties. You can select records directly in the grid. You can also sort them by
property. The grid window is unique, and it is dynamically linked to the chart-table selected.

Grid supports unlimited number of rows.

PASSENGERS| FREIGHT — MAIL | DISTANCE| UNIQUE_I}ARRIER|AIRLINE_ID‘ UNIQUE_CARRIER_NAME | UNIQUE_
1626 118432 0 3608 AT 19536 Royal Air Maroc
s o
N
o e | w |
T KE
E s | o T
620 19936 3096 5293 UA 19977 United Air Lines Inc.
2566 22554 1] 241 CM 19770 Compania Panamena (Copa)
919 5842 0 4249 RMNQ 20278 Mytravel Airways
1253 55 1] 2624 TA 19574 Taca International Airlines
< I

= carrier_movement_Year2000 records grid (5000 of 39323) | aOutput |

Figure 26 Grids

Important

Dynamic selection filtering is also applied on charts and grids.

6.7 OuTPUT

Output is complete log of your session; you can increase or decrease information displayed with verbose levels
available in the monitor category.
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7 WORKING WITH SELECTION AND PROPERTIES

7.1 PROPERTY PAGE SYNCHRONIZATION

Property page always reflects the properties of the selected objects. If multiple objects are selected, and the
different values of the same property are different, the field appears blank.

Important

Property page aggregates properties of the different objects in case of multiple selections. Through the
A property page, you can modify properties of the entire selection in a single step.

Some properties are conditional; it means that properties appear only in some states.

In this example, enabling “3D” will display “3D height ratio...”:

Scatter (records) El  scatter (records) £
5 & a - 5 & a v
. X PDF (Probability Density Func... [/] True - /% ¥ PDF (Probability Density Func... (7] True -
& YPDF {Probability Density Func... [] False & YPDF {Probability Density Func... [] False
HE K Avg. [ False HE K Avg. [ False
fa ¥ Avg. [ False fa ¥ Avg. [ False
HH K Quartiles [ False HH K Quartiles [ False
0 ¥ Quartiles [ False 0 ¥ Quartiles [ False
Plot background ] True Plot background ] True
Highlight plot background if neces... [ ] False Highlight plot background if neces... [ ] False
=l Filter =l Filter
tr Sync. timeframe ("t" time filteri... [ False tr Sync. timeframe ("t" time filteri... [ False
= Scaling = Scaling
D [ False 3D [ True
T_ﬁ Uniform scaling (1X = 1Y) [ False 3D height ratio (based on bbox} 2. % I
-8 Include X Zero [r=alse ﬂ Uniform scaling (1X = 1Y) [ False
2 Include ¥ Zero [JFalse 2 Include X Zero [ False
leg ¥ log scale [ False " -2 Include ¥ Zero [ False "
3D height ratio (based on bbox)

PMame |d. "3D.Height.Ratic"

7.2 MULTIPLE AND ADDITIVE SELECTIONS

Quantyl support standard Windows mechanism to perform multiple selections with Ctrl and Shift key pressed.
It works in trees, grids, charts and records.

When you perform a window selection by dragging a selection window from right to left, it is generally an
additive selection (scatter, distribution, “by” charts).
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+ Add to current selection

21 994 records

Figure 27 Additive selection (right to left)

7.3 MULTIPLE REPRESENTATIONS

An object may have several representations: it may appear in multiple trees, grids, and charting area. Object
can be selected through all those representations and feedback of the selection is updated in each of its
representation occurrence. And of course, property page is updated consequently.

7.4 DRAG & DROP

You can experiment drag & drop of symbols, charts, fields inside the same tree, between trees, or from trees to
charts area, or axis. Let’s try it!

7.5 CONTEXTUAL MENU (RIGHT CLICK / TAP AND HOLD)

Contextual menu is enabled through right click (or touch maintained) on a selection. Contextual menu works
on the complete selection if it makes sense; for example, if multiple charts are selected, the right click menu
commands displayed on title of the charts is applied to multiple selected charts.

The menu may also be contextual to a zone in a chart, as when you “right click” on X or Y axis of scatter chart,
or it graph area.

7.6 SELECTION BRUSHING (CONTOURS)

Scatter, distribution and lines charts offer a specific feature to drag previous selection through the entire area.
You have no specific command to invoke, just drag the mouse over the contour of the last selected area (it will
be highlighted) and move the selected region by drag & drop. You may combine this powerful feature with
selection filtering to dynamically see how values area continuously (or not) change in different charts.
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Field 11

rds count

0

H 900 1000 1100 1200 1300 1400 1500 1600 1779
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250000 300000 330000 372862

Figure 29 Selection brushing (distribution chart)
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7.7 SELECTION SETS

You can capture a selection in a selection set to reuse it latter, or perform operation between selections
(intersection, union, unselect etc.).

‘Data
8|8 =

@ @ Adapters
£ & Data
= [ Tables
= T WorldPop
a Country
a ciy
2 AccentCity
$4 Region
# Population
# Latitude
# Longitude
i Selection sets
= [ Fx
@ = AUD_USD .y, Create a set Filter...
= EUR_CHF [ Intersect with a selection set /// NO available set !
= EUR_GBP
& = EURUSD
@ = GBP_USD Invert selection (‘' key)
@ = NZD_USD [ Select all records (Ctrl + A with at least one record selected)

@ £ USD_CAD :
@ = USD_CHF v Keep only selected records in the table

= USD_IPY X Remove selected records from the table (‘Suppr' key)

& [ STK
@ = AAPL

24 673 (Population color map.)
A0i7 (eatok X e
;w(m‘v»mv_.’

51.

Y. Create a smart filter from selection

R

Export selection...

Figure 30 Creating a selection set with a right menu click on the selection

‘Data g
8|8 & &
@ @ Adapters
= & Data
&) [ Tables ti. Create a selection set...
= T WorldPop
a Country
a City
& AccentCity
#4 Region
# Population
H Latitude
# Longitude
i Selection sets
= [ FX
# £ AUD_USD
= EURCHF
= EUR_GBP
£ EUR_USD
@ £ GBP_USD
= NZD_USD
@ = USD_CAD
@ = USD_CHF
® £ USDPY
= [ STK
& = AAPL

:

Selection sets is a working tool that you may use at any moment to perform operations with the current
selection:
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Data 2 B4 | Latitude vs Longitude 3 173 958 records in WorldPop
8|8 & W
@ @ Adapters A
= & Data
=) [a Tables
= ¥ WorldPop
a Country 70
a City
a  AccentCity
4 Region
$ Population
H Latitude
H Longitude
= election sets 50

i Canada (5 521 records)
SELECT only (Dbl click or draglb
ADD (union)

INTERSECT (inner)
OR_EXCL (outer)
UNSELECT (right)
LEFT

82.5

60

30/

M ADO® @

Create a set Filter

X

Remove selection set (‘Suppr' key) 20|
o

Figure 31 Selection set available in the data tree

7.8 CopY/PASTE

You can copy/paste charts in Quantyl inside the same view or from view to view.

Important

You can copy selection (Ctrl + C) of any records collection from Quantyl and paste them in a text
editor or any application that accepts text from the windows clipboard.

7.9 UNDO/REDO

Undo/redo mechanism is implemented on any property change and almost all commands. Commands are
stored in an undo stack, you can undo multiple commands in your history by a simple selection in the undo
stack combo box, this will undo last commands including the selected one

To save some memory, you can modify the number of maximum undoable commands through command
manager property (user options).

E = md prop. (Color by... month}D o) x5 (™BETAv1.0.02722 %) Births . Home* - Quantyl
He Cmd prop. [Color by.. month) )
Q = <1> Cmd prop. [Color by... month) ue -
B <2: cmd prop. (¢ min scale 1963).. b ant -
Toggle Vie i -
et VI8 <3» Cmd Grouping Lturation
5 <4> Cmd chart [Area) bing colors

«5> Cmd chart (Area) = = -
Workspaces irths) by state
«6> Cmd chart (Heat max color (heatmaps) Color (221 208 214 / 255))..
“
o & D <7> Cmd chart (Heat max color [heatmaps) Color (246 182 86 / 255])..

<8= Cmd Grouping

<%= Cmd chart [Area)

Figure 32 Undo stack
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8 DATA

You may import data from different data sources:

e Text (comma separated values)

e Any database which offers ODBC 64-bits connector
e Custom adapter provided by a plugin

e  Scripts (Python, R, etc.)

OHLC timeseries used in finance benefit of a specific data management in Quantyl. The reason is that they may
be very data intensive and specific in their manipulation and representation (indicators etc., time resolution);
they need specific data management to be efficient.

e Tables are attached and embedded in the workspace
e Market data (OHLC bars) are shared by all workspace

You can import data in different manners:

Simple drag & drop of the file(s) on Quantyl app
From file menu Import...
From data ribbon category

S

Command line

When you import data from a file, you are first prompted to know what kind of data you are importing:

@ Import A5Cl data... e
Select the convenient data file content:

(®) Table of records. Each line is a record with separated fields
(fields may be numeric, string, bool or dates) L\\)

(O Bars (OHLC V...) or Ticks time series

Note: Text file(s) need to be ASCII file, but not necessary .csv file(s). Separator, fields,
format, firstline description if available... are automatically detected.

8.1 IMPORTING TABLE(S) FROM FILE(S)

Separator, data types, datetime format etc. are automatically detected, the import process is very
straightforward. Filter what columns you want to import and that ‘it.

If there are too much data to import, you can decide to import a subset of those data. It is called data
sampling. Simply enter a ratio in [0% 100%] of data you want to keep for your study. Rows data will be picked
from the file through a uniform random function that matches your ratio. A row will be imported a single time
or not. Data sampling is an interesting tool to get a quick overview on huge data.

At the end of the import, some charts associated to the new table are displayed, depending on the type and
cardinality of dimensions and measures in the table.
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©) Import table from text file x

Join (if previously selected)

None join on

Columns:

Accident_Index ~
Location_Easting_OSGR.

Location_Merthing_OSGR

Longitude

Latitude

Police_Force

Accident_Severity

Mumber_of_Vehides L\\)

Mumber_of _Casualties

Date

Day_of_Week

| Time: w

RREEREEERIEEE

Toggle selection

* Data sampling: %

*Read only % rows of the table, using an uniform random distribution of row number.
Rows order is stil preserved. Rows parsing may differ from one import to another.

Cancel

Figure 33 Column import and data sampling
Quantyl supports UTF8 code texts.

Limitation

A UNICODE symbols are not yet correctly displayed in the viewport (charts, notes in tooltips etc.)

8.2 INSTALLING QUANTYL ADD ‘IN EXPORTER FOR MICROSOFT EXCEL

It is possible to install a Quantyl macro to export MS Excel current working sheet directly in Quantyl through
excel add ‘in mechanism. The add ‘in file is quantyl.xlam, it is copied in Quantyl document folder.

The macro automatically generates a temporary .csv file which is then opened in Quantyl.

Quick summary of the installation procedure:

Check that you have privileges to install macros on your computer

Copy [my documents]\Quantyl\quantyl.xlam into [user]\AppData\Roaming\Microsoft\Add-ins
Enable Quantyl Add ‘in in Excel/File/Options/Add ‘in/Manage-Add ‘in-Go

Finally, add a custom button or shortcut associated to the ExportToQuantyl macro:

P wnN PR

Excel/File/Options/Customize ribbon/Add commands — macro category

Please see the documentation of your specific version of MS Excel about installing macro for precise
instructions.
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8.3 |IMPORTING AND TRANSFORMING DATA WITH SCRIPTS

Scripts integration is an important feature to customize data support and tailor the solution to your specific
needs.

See Scripts chapter for more information.
8.4 |IMPORTING TABLE(S) FROM DATABASE WITH ODBC 64-BITS CONNECTOR
Database import is based on ODBC standard connectors installed on your machine.

Use Microsoft Windows ODBC 64-bits data source tools to create your desired data source.

Important

Quantyl is a 64-bits application only, a 64-bits version of the needed ODBC connector has to be
installed on your machine.

E = - s France. Mixed* - Quantyl Discovery Studio (please connect before 9 Apr 2019, Tue UTCt
Recent Documents
D Mew workspace ..
1 France

m Open a workspace (from its folder) .. 2 Kickstarter campaigns

_— I 3 Demo [costs disabled)
Cpen a guantyl archive ...

4 Zip codes

Y
f
H Save 5 Workspace 75
"
\ Save as ...
T Workspace 74

ED)| Create an archive ... 8 Fifa

B UK accidents

= Export selection ...

E# Print current view ...
Y
G/ Run Quantyl bench ...

c Reset user settings ...

0 User guide

© About..

0 Import table from an ODEC 64-bit data source ...

.E Licensing, online purchase and application update ...

011

9 Miami
0 Import or update data from files (.csv, xlsx, .zip etc) in the current workspace ...
10 Airports
e N
0 Import files with python .., Bing
Workspace

Import from an ODBC data s

compatible data source

ource
o Import a table through an CDEC
TOTT CIres 1 3. 1 M rows |

X Exit
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Retrieve the data source you created with ODBC 64-bits tool:

ctionner la source

Source de données fichier Source de données machine |

Mom de la source de données | Type | Description -
SAKILA DB Lttilisat ...
Sample Amazon Redshift DSN~ Systéme  Sample Amazon Redshft DSN
SOCCER Lttilisat ...
SQLite3 Datasource Systéme
Warld Lttilisat ...
Ltiisat...
World Uniq,de Lttilisat ...
WorldDev_5GLite Systéme
< >

MNouveau... |

Une source de données machine est spécifique & cette machine et ne peut pas étre
parttagée. Les sources de données « utilizateur » sont spécifiques & un utilisateur de
cette machine. Les sources de données « systéme » sont utilisables par tous les
utilisateurs de cet ordinateur ou par un service global au niveau systéme.

0K I Annuler Aide

Figure 34 ODBC 64-bits data source

©) Import table from SOL data source X

Database name:

| world ~ |

Table name:

| world. zipcodes |

world.” test quantyl”
world.city
world.country
world.countrylanguage

world.auan&l

(=]
=N
-
E}
=
@

City ~
Country

Decommisioned

EstimatedPopulation

Lat

Location

LocationText

LocationType

Long

Motes

Recordhumber

State o

EREEEREERREIE

Toggle selected columns
Editable SQL query:

SELECT * FROM zipcodes

[]s

*Read only % rows of the table, using an uniform random distribution of row number.,
Rows order is stil preserved. Rows parsing may differ from one import to another.

*Data sampling:

Cancel

Figure 35 Data extraction
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8.5 UPDATING AND JOINING TABLE(S)

You may:
1. Import data again, if new table seems to match an existing one, you will be prompted
2. Launch update command from table menu
3. Launch table(s) update from data ribbon category
4. Launch update command line on the desired workspace to update
Data L x |
% & B i E
W Adapters A
= & Data I cmd prop. view areal ML) 5 (™" BETAv1.00.2722 ™) UK accidents . Severity™ - Quantyl
= [ar Tables Home | Data | Publish  Styles  Window
= & accidents_2009 to_2011 r | = - e
H#= Add a column... I}, ‘ xml o o - =L o 0 S -fix) L
R Open workspace | Import Update Import | Load Unload | Save Import Import |Update| Add Export
folder (text files) all Folder Mkt all records | ODBC 64-bit (text files) tablesy column | selection
& Update iGR Workspace Bars data Tah\eJ}
£ Update or Join with... Data a1 P Update tables
X Remove L RS | B e
ali  Show charts ! Adapters = S
#  Hide charts
ulr,  Add PRecords analytics... >

$. Date Year (generated)
& Date Year quarter (generated)
= Date Year month (generated)
T4 Date Quarter (generated)
$. Date Month (generated)
Ft4 Date DOW (Day Of the Week) (generated)
ity Date Day (generated)
¥4 Date Hour (generated)
Hd Day_of Week
2 Time
$d Local_Authority_(District)
d  Local_Authorty_(Highway)
4 1st_Road Class
H 1st_Road_Number
d Road_Type
Hd Speed_limit
2 Junction_Centrol
4 2nd_Road_Class
H 2nd Road_Number
d  Pedestrian_Crossing-Human_Contraol
2 Pedestrian_Crossing-Physical_Facilities
d Light_Conditions
& Weather_Conditions
& Road_Surface_Conditions
2 Special_Conditions_at_Site W
* S

ystem = Data | (&) Views | ill Charts | £¥ Options...

0 Worksp...

You are then prompted to choose an update action:

© Import table H

s

Update existing accidents_2009_to_2011 table ?

UPDATE existing table..

JOIN to existing table..

Cancel CREATE a NEW table..

Figure 36 Table update prompt

Then the process continues as a classical table import, except if you have to choose a join command:

o Copyright© 2018-Present Quantyl® technologies corp.



©) Import table from text file x

Join (if previously selected)

on ‘ Accident_Index ~

APPEND join ~
FULL join

Location_Merthing_OSGR

Longitude

Latitude

Police_Force

Accident_Severity

Mumber_of_Vehides

Mumber_of _Casualties

Date

Day_of_Week

| Time: w

RREEREEERE

Toggle selection

* Data sampling:

*Read only % rows of the table, using an uniform random distribution of row number.
Rows order is stil preserved. Rows parsing may differ from one import to another.

Cancel

Figure 37 Table Join
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8.6 WORKING WITH TABLES

You can browse table and columns in the data tree, modify table structure and their column properties. Some
columns are autogenerated to facilitate data mapping. Datetime fields are decomposed in sub-dimensions to
isolate year, month, quarter etc. You have also the capability to add new calculated columns based on
mathematical expression containing fields as variables.

8.6.1 TABLE FIELDS

Data ? B crossstreet x|
b ® Ba&E s &g al v
@ Adapters # || 5 General
= = Data PMame Cross.Street. 1

& [ Tables PLabel Cross Street 1
= FF Rat_Sightings PType (undo at risk if valu... String
(= ,@ Created Date PUnit String
Created Date Year (generated) PMathExpr
Created Date Year quarter (generated) PDistinctValuesCount 1646
Created Date Year month (generated) . I
PDiversity 4.6 %
Created Date Quarter (generated)
Created Date Month (generated) PAggregatable True
Created Date DOW (Day Of the Week) (genel Clgzlin jue
Created Date Day (generated) Mgy e
Created Date Hour (generated) PRank 1
H Unique Key Creation
A Closed Date PAutoGenerated [ False
2 Agency Use
d Agency Name Plgnored [ False
2 Complaint Type PStat True
2 Descriptor PVizAble True
8 Location Type PTooltipAble True
H  Incident Zip
2 Incident Address
& Street Name
2 Cross %ee’( 1
2 Cross $reet 2

a

Intersection Street 1

‘ Field type

Native table data

3 String (dimension)
w1 Boolean (dimension)
i Numerical measure
Ha Numerical dimension
E@ Date (dimension)

String generated

Numerical dimension generated

Numerical generated

Date generated

Math expression (numerical measure)

In the table tree, you can still modify some properties of the fields (post-import).
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8.6.2 TABLE COLUMNS, PROPERTIES AND COMMANDS

Data ® B accidents 2009 to_2011 x|
= & & F 5 & d v
¥ Adapters # ||| = General
= & Data Name accidents_2009_to_2011
= E Tables Import.FileName D:ADeviDATASETS\CSW\Kagglelaccidents_2009_to_2011.c...
= T accidents_2009_to_2011 50L.Query
2 Accident_Index Sampling 100 %
H Location_Easting_O5GR Fas (femss) 260 442
H Location_Morthing_0SGR Tefirmrs (LS 0
# Loﬁg\tude Native columns (nen generated) 32
H Latitude -
1 Dolia B C.E”S (data points) 18 777 680
Hd Accident_Severity ERline
Main datetime Date

4 Number_of_Vehicles
4 Number_of_Casualties
= B, Date

I Date Year (generated)
& Date Year quarter (generated)
& Date Year month (generated)
H4 Date Quarter (generated)
#t4 Date Month (generated)
i1 Date DOW (Day Of the Week) (generated)
Hy Date Day (generated)
#1: Date Hour (generated)

Hd Day_of_Week

Figure 38 Table tree with fields

You can launch many commands from the table and fields popup menus:

Data 2 B accidents 2009 to_2011 x|
Y ERE 5 Fa v
¥ Adapters # ||| 2 General
= & Data Name accidents_2009_to_2011
&= [ Tables Import FileName D:\DeviDATASETS\CSViKaggle\accidents_2009_to_2011.c...
= T accidents_2009_to_2011 |]D| SOL.Query
#:  Adda column... Sz 100%
8 Update % Rows {recnrd 5) 469 442
&  Update or Join with... Colemns (filds) 40
Native columns (nen generated) 32
& s Cells (data points) 18777 680
all  Show charts = Time
W Hide charts Main datetime Date
alr  Add PRecords analytics... > Scatter (records)
=

Distributi d
H4 Date Year (gener: ErbitolE )

4 Date Year quarter
2 Date Year month Line (records)
4 Date Quarter (ger Timeseries (records)
i Date Month (gen
t: Date DOW (Day O.
$5 Date Day (generated)
Ht4 Date Hour (generated)
e Day_of_Week

Pie / Bar - measure by record dimension

Correlation (records)

Figure 39 Table popup menu

o Copyright© 2018-Present Quantyl® technologies corp.



Data

# =] ==

¥ Adapters

= 2 Data

= [ Tables
= T} accidents_2009_to_2011

2 Accident_Index
H Location_Easting_OSGR
H Location_Morthing_0SGR
H Longitude

H Latitude \I
T4 Police For IL

D Play property-window a malk i

Lil Play property-growing animation

V. Filter

#:z  Add a column.., a9
aly  Add chart )

X Remove

Date DOW (Day Of the Week) (generated)
Date Day (generated)
Date Hour (generated)

e Day_of_Week

Figure 40 Filed popup menu

| Police_Force

5 & &
~ || = General

PName
Plabel
PType (undo at risk if value change)
PUnit
PDimension
PMathExpr
PDistinctValuesCount
PDiversity
PAggregatAble
PMergetble
PCategory
PRank

= Creation
PAutoGenerated

= Use
Plgnored
PStat
PVizAble
PTooltipAble

Police_Force
Police_Force
Int6d

# none #F

True

51

0.011 %
True
True
Fields
5

[ False
[ False

True

You can drag & drop columns directly on specific chart area, to modify X, Y or color mapping for example:

[l cmd prop. ¥ min scalz 4.00 ¥ | ) 5 ("™ BETAv1.0.0.2722 ") UK accidents . Time Severity” - Quantyl

Home Data Publish Styles Window

% oo #® | E

Open w Import Update Import Load Unload
fol ftext files)  all Folde Mkt all
Norkspace Bars data

Data

L} =1 w
'] Adapters
= E Data
o (@ Tables
o T accidents_2009 to 2011
&  Accident_Index
F Location_Easting_OSGR
H Location_Morthing_OSGR
H Longitude
H Latitude
1t Police_Force
4 Accident_Severity
4 Mumber_of Vehicles
4 Mumber_of Casualties
= B, Date
Date Year (generated)
Date Year quarter (generated)
Date Year month (generated)
Date Quarter (generated)
Date Month (generated)
Date DOW (Day Of the Week) (generated)
Date Day (generated)
Date Hour (generated)
Ftd Day_of Week
2 Time
Tt Local_Authority_(District)
2 Local_Autherity_(Highway)
4 1st Road_Class
H 1st_Road_MNumber
2 Road_Type
Fd Speed_limit

= O O gy

Impart Import Up
ODBC 64-bit [text files) tabl
Tables

2 B | Latitude vs Longitude

O
k=,

=
=
b=

©
|

5

Data Views

Figure 41 Table column drag & drop
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8.6.3 ADDING COLUMNS (CALCULATED MATHEMATICAL EXPRESSION)

You are not limited to the columns of the table; you can also add calculated ones with mathematical

expressions.

=l |cmd chart (arzal ML I

Data

Workspace 41 . Default” - Quantyl Discovery Studio (please connect before 11 Jul 2013, Thu UTC to renew your offline license)

Home Data Publish Styles Window

O 0°% F !
Import Import Import  Save Unload Load
[text files) all Folder bars all Mkt

OHLC bars data

Ll ~ |

= History

xml
‘Waorkspace
folder
Workspace

Display res.
Load
Loaded res.

Data
N

1 . Scrints (Puthan R .. |

1 min (M1}  ~

Import

Tables

Import
(text files) ODBC &4-bit tables

eD
Import files Export selection
with Python ... to script env.
Script tools (Python, R, ...)

¥
5]
Update

column’

Add |Unpivot Export

selection ...

Search

repare

Records

4=+ Add a column
=1(X) kdda computed column to the
selected table (math, expression.

e Add a computed column.. to "accidents_2009_to_2011"

MName:;

| Your_new_field_name

H= Enter your mathematical expression with desired numerical properties:

Mumber_of Vehides = 2

+  Pick numerical properties: Pick instructions and

math functions:

Valid expression.

Location_Easting_O5GR
Lacation_Morthing_OSGR
Longitude

Latitude

Palice_Force
Accident_Severi

— Arithmetic -

P

Number of Casualties

~

—- Inequality —
<

1=
<>

o= =

— Scope — if
4

ot

-— Instructions —

switch

Examples:

r+xfy)=&-v/x)

var xt=FieldD *2; var y:= Field0 =2; x+y;

sqrt{1 - (x2))

var x:=Field0; for(var i:=0; i<4; i :=i+1) {3 :=%%2; }; 5;
if{{(x +2) ==3)and ({y +5) <=9), 1 +w, 2/2)

Figure 42 Add a column

Now, you can use the new column as any other measure or dimension.

NEFE: FEEE
Hd 1st_Road_Class Al | B General
#  1st_ Road_Number PName
2 Road_Type Plabel
$ Speed_limit PType (undo at risk if value cha...

2 Junction_Centrol

4 2nd_Road_Class

# 2nd_Road_Number
& Pedestrian_Crossing-Human_Control

& Pedestrian_Crossing-Physical_Facilities
2 Light_Conditions

2 Weather_Conditions

& Road_Surface_Conditions

2 Special_Conditions_at_Site -
2 Carriageway_Hazards

[ Urban_or_Rural_Area

2 Did_Police_Officer_Attend Scene_of Accident

@ LSOA_of_Accident_Location
He Year

1= Vour_new_fieid_name!

=

b

FX

= AUD_USD
UR_CHF
UR_GBP

PUnit
PDimension
PMathExpr
PDistinctValuesCount
PDiversity
PMergehble
PCategory
PRank

Creation
PAutoGenerated
Use

Plgnored

PStat

PVizAble
PTaltipAble

Vour_new_field_name

Your_new_field_name
Float32 (simple precision)
## none ##

[1 False
Number_of_Vehicles > 2
L]

100 %

[A True

1187

[ False
[ False |
[ True

A True
A True

UR_USD
GBP_USD v

€ worksp...| B system & pata | ol charts | i views | £ options...
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8.6.4 CLEANSING DATA

From the current selection menu (or the ribbon data category), you may keep only or remove rows from their
relative tables. When you remove rows, those are physically and definitively removed from the table extract
stored in the Workspace.

1- Use the large panel of tools to select data you want to remove
2- Keep only or Remove records (aka rows)

You can remove rows from interactive selection, search, selection sets etc.

[ | cmd chart (view area) -\@) o s Discovery demo\ UK accidents . Severity” - Quantyl Discovery Studio (please connect before 11 Jul 201, Thu UTC to renew your offline license)

Home | Data | Publish  Styles  Window

= istory = = Ag B fE % Hy
* o'o® 3 & 0 ‘0o 3G 0 = WHE¥ & Y3506

Display res. |1 min (M1}~ -

Workspace| Import Import Import Save | Unload Load Load Import  Import Update | Importfiles Exportselection | Add Unpivot — Export 5 Search

folder | fextfiles) all Folder bars all Mkt aaeriies T ftext files) ODEC 64-bit tables | with Python... toscriptenv. | column selection ... | %[,
Workspace OHLC bars data Tables Seript tools (Python, R, .. Prepare mcards
Data Y : | X Remove selected records

A Remove selected recards from
n B ‘ e Q O*‘ 59.7| table(s).
w ) Seripts (Pvthon, R. .. ~
yEUnnVANG RO AVE [ G08L) 182840

Neacinn  Mmain_category  Technology
A ave(Pledged) 21752.7

[ ‘ ................. M coUNT(#racords) 8938
design: raphy oo gn-wEme S VITEDT
rtorogted S N v e :

Create a smart filter that contains current selection (if possible)

Create a set Filter...

& Video Levis

v
ﬁ’ -

Create a selection set...
video Actio
Invert selection I key) agy
Select all records (Ctrl + A with at least one record selected) G:nmes ve Games
Keep only selected records in the table :il\ ental
Remove selected records from the table ('Suppr' key) b Journalise
ult

Export selection...

Makes selection available in script env,

>

Specific tools are provided to identify duplicated rows in the data ribbon category, as it is a common purpose
of cleansing data. It may be case sensitive or not.

el |cmd chart (view area) - & s Discovery deme\ UK accidents . Severity” - Quantyl Discovery Studio (please connect before 11 Jul 2018, Thu UTC to renew your offline license)

Home | Data | Publish  Styles  Window

- History| 1 s =+ =: [Aa L[ % B
"E"" o o @ = i Display res. |1 min (M1}~ o o # F‘o 2 =f(x) 1:’ ,I} v T &
b 4

Workspace| Import Import Import Save | Unload Load Lload Import  Import  Update | Importfiles Exportselection | Add  Unpivet Export Search
folder | ftextfiles) all  Folder bars all Mkt Loaded res. | ¥1 [text files) ODBC 64-bit tables | with Python ... toscriptenv. | column selection.. % 4
Warkspace OHLC bars data Tables Seript tools (Python, R, .. Prepare Records
Data L ] Aa Select duplicated rows (case sensitive)
A, 60. 7 Select duplicated rowsyoumay |
neldd ol remore,

1 . Scripts (Python, R. ...) -
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8.6.5 UNPIVOTING COLUMNS

You can transform selected columns into attribute-value pairs where columns become rows.

It may be necessary to perform this transformation in scenarios where data values (dimensions or
measures) have been placed as column header. In this case, field name IS the data value.

See the example below to understand how it works:

Data 2 Bl ars1980-2018 (181 915 records)
% B | LN 8  Name 4 1980 |#kd 1981 |#kd 1982 |Hd 1983 |Hd 1984 |Hd 1985 |Hd 1986 |8
@ Scripts (Pythen, R, ... ~ A 0 0 0 0 0
& S Dats ARACO 0 1 0 0 ] ] ]
5 (i TABLES AAARICK 1 0 0 0 0 0 0
= T gars1980-2018
AABAN 0 0 0 0 ] ] ]
a Name
41980 A ABDULLAH 0 0 0 0 1 0 0
e 1981 AABED 0 0 0 0 ] ] ]
#1982 AABEL 0 0 0 0 0 0 0
3: :ﬁ AABID 0 0 0 0 ] ] ]
i m AADAM 0 0 0 0 ] 0 0
41986 ARDAM M. 0 0 0 0 ] ] ]
#1987 ke AADAN 0 0 0 0 ] 0 0
1 1983 AADAS 0 0 0 0 [) 0 0
EED AADAVAN 0 0 0 0 ] 0 0
141990
41991 AADEN 0 0 0 0 0 ] ]
#1002 AADENAKNVA 0 0 0 0 0 0 0
#1993 AADEN LOU 0 0 0 0 0 ] ]
SR AADEN MIG... 0 0 0 0 0 0 0
#1995
o 1905 AADEN PIER.. 0 0 0 0 0 ] ]
4 1997 AADEN ROB... 0 0 0 0 0 0 0
#1998 AADEN RO.. 0 0 0 0 ] ] ]
4 1999 AADESH 0 0 0 0 0 0 0
LR AADESHVIR 0 0 0 0 ] ] ]
H4 2001 2
4 2002 AADHARSH 0 0 0 0 0 0 0
4 2003 AADHAV 0 0 0 0 ] ] ]
Fhi 2004 v AADHI 0 0 0 0 0 0 0

Data a El gars1980-2018 (181 815 records)
neldd o 8 Name ¢ 1980 [Ho 1981 |Ho 1982 |# 1983 [Hfo 1984 |Ho 1983 |#f 1036 |#
@ Scripts (Python, R, ... ~ A 0 0 0 0 0 1 0
o & Data AaACO 0 1 0 0 [ [} [}
= ;‘Mim . AAARICK 1 0 0 0 0 0 0
B b AABAN 0 0 0 0 0 ] ]
8 Neme
4 1980 A AEDULLAH 0 0 0 0 1 0 0
44 181 AABED 0 0 0 0 [ [} [}
. AABEL 0 0 0 0 ) 0 0
1#  Unpivot selected columns... % S o 0 0 0 0 o o
(8 Play property-window animation AADAM 0 0 0 0 o 0 0
[ Play property-growing animation AADAM M... 0 0 0 0 0 0 0
Y, Fiter AADAN 0 0 0 0 ) 0 0
AADAS 0 0 0 0 [ [} [}
= Adda column..
AADAVAN 0 0 0 0 0 0 0
Add default chart
AADEN 0 [ [ [ [} [} [}
Add Records analytics... >
AADENAKVA O 0 0 0 0 0 0
Remove
AADEN LOU 0 [ [ [ [} [} [} © Unpivot table x
:: :g [AADEN MIG. 0 0 0 0 0 0 0
New key pivot name {old column header):
14 1896 AADENPIR.. 0 [] [] [ [] 0 0
3 1057 AADENROS. O 0 0 0 B 3 3
nl AADEN RO... 0 ° ° ° o o o New column value name:
Gl AADESH 0 0 0 0 o 0 0
12 2000
.0 AADESHVIR.. 0 0 0 0 [ [} [}
1 2002 AADHARSH 0 0 0 0 o 0 0
44 2003 AADHAV 0 0 0 0 [ [} [} [
Ho 2004 v AADHI 0 0 ] 0 ) 0 0
Warving: 1o undo! Cancel
<
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Result of the command :

Data # Bl gars1980-2018 (7 094 685 records)
“E|®Y o 8 Neme |4 Year |4 Oty
) Scripts (Python, R, .)

[ STK
[ Portfolios

o e N NN N o o N N o NN N PN N N R
8
oo oo oo ooo0oo0oooo 0o oo e oo

Quw. So.[@vi[ilic. &5 [xo.|

Now, it is possible to build this chart (not possible before unpivoting):

SUM(Qty) along Year b 1 ars1980-2018

Instead of using the right-click menu, you can use the command in the data ribbon:

=] ) % Workspece 41. Defeult* - Quantyl Discovery Studio (please connect before 11 Jul 2019, Thu UTC to renew your offline license)

Home Data Publish Styles Window

Data I

® | e fe ® A Gl o H 5 |
m o0BFE wE i 0 © @ o  HE-© &
Workspace| Import Import Import Save | Unload load Load Import  Import  Update | Import files Export selection | Add |Unpivat Export Search
folder | ftextfiles) all Folder bars all Mkt 103'““'95- (texct files] ODBC 64-bit tables | with Python... to scriptenv. | column selection ...
‘Workspace OHLC bars data Tables Script tools (Python, R, ..} Prepare Records
Data 2 B gars1980-2018 (7 094 685 records) 1- Unpivot selected table fields ear | gi
Unpivot fields selected in the
d | d
“a — |# - _‘ Sota tree Junderteble node
I A T
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8.7 OHLC TIMESERIES

There is no limitation in the way you navigate in your loaded OHLC bars. You can zoom and unzoom inside
charts as you wish, there is no timeframe limitation linked to the OHLC bar resolution. The bar resolution of
data displayed may be static or dynamic; you are never limited in your navigation by display constraints. You
can either display different charts at different resolution or synchronize all charts on the same timeframe.

8.7.1 OHLC BARS IMPORT
Quantyl can work with any contracts that match currency pair trading model or stock trading model.

Contract Description

Forex (FX) Foreign exchange currency pairs. Symbol name contains both currencies separated with ‘_’

Stocks (STK) Stocks

Quantyl organizes historical data in flat files .qylrec (records):

e Binary files loaded quickly in memory are not compressed
e Single file per contract, per month (continuous 1s data file 24h/24h for a 1-month file size is ~123MB)

e Filename identify symbol, contract, month and year

e Single resolution chosen by the user (usually the finest: second bars), upper resolution are computed
by “on the fly” down sampling. Loading is fast enough to avoid multiple resolution files on the same
data.

e Different resolutions can be mixed for the same contract

Importing large ASCII files containing OHLC or ticks values is generally a painful process. Date-time formats,
separators, field identification etc. are many sources of error. And if data are compiled from different sources,
they may even change by contract.

Quantyl analyses files to detect automatically fields and how those fields are formatted. It is based on the study
of different ASCIl formats that you can find on the market: Metatrader, Metastock, NinjaTrader, Dukascopy,
Pepperstone, Disktrading, Histdata, Kibot, Yahoo etc.
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©) Import bars or ticks A5CH files... s

Data Timezone

uTC (0) v

E e Data manager properties

Data Daylight Saving Time

[ Mo DST ~]
Target UT (maximum resolution in Quantyl database) Data [l x |
1s(51) - L\\, 5 5 = ~
= General
Overwrite existing records if imeframes are colliding Lookback min bars (used to get... 20
Display demo workspaces True
Those parameters are stored in data manager properties. Quantyl stores data at UTC =l Export

time {without any DST options). If you need to change those parameters after import,

you need to impart again your data. Data Export.Connection

= Filter
Please note that those parameters are CRITICAL if you use time filtering. Spike filter ratio (remove bar if (.. 10%

= Import
Symbals names are detected from the filenames, the mapping table may be modified 0 4 . de i T
[Quantyl data Rec]\Alias.txt Mote that forex symbols need to be separated by '_' VEMWTITE PrEVIOUS records i ne... fue
between base and counter currendies in the Symbols. bt file. Lead UT resclution M1

Timefone UTC (0)
The content of each ASCII file will be analysed to automatically detect fields, timestamp Davlight Savin Mo DST
format and date formats. Check output window to see how files are parsed. See data : yig 9
manager properties for more impart options. Timestamp on bar open (on ba.. True
= L R i L2 ) i o o
Save parameters (current workspace) Default tick files if automatic id... [ ] False 1

_Dafault dteformt f atomat.._ YMD

- - -
| [om] | Ol

Load UT resolution 1 min (M1)

If there is not enough data in the file to identify
fields, those default settings are used
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For each file, a first scan is performed to identify:

e  Skip useless line (first generally)
e Separator(s)
e Fields:
= Date or datetime
= Time
= OHLC prices or any LHOC, HLOC.. combination
=  Bid/Ask or Ask/Bid
= Volumes or Bid/Ask size
= Sort order in the file
e Date format
e Time format
e Datetime format

One assumption is that Volumes are following prices.

You can either import large tick data (in GB) or OHLC-V bars data.

The result of identification is displayed in the output window for each file.

Imported fields are the one that match unified bar structure: OHLC, spread and volumes (V1 & V2).
Simple rules are the following ones:

1 Name of the contract is extracted from the filename
Unknown currency pairs need to be separated by a ‘_’ in the filename.

3 Automatic fields detection simplifies a lot the process, and let user to set some minimal parameters
that cannot be automatically deducted from the file

Tick size is deducted from loaded data.
When you import files, symbol name is deducted from the filename with the following process:

File extension is ignored
Numerical characters are ignored
Filename is translated in uppercase

P wnN PR

«

Alias.txt file is used to match name with or without string and replace pieces of strings in the

filename
5. Known symbols (coming from Contracts.xml dictionary) are tested against filtered filename to find

potential match
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8.7.2 DATA MODEL
Quantyl works on a “unified” bar model, used for ticks and bars:

e Bar finest resolution is 1us. A bar can represent a single tick (O=H=L=C)

e Bartime open (TO) and bar time close (TC) are stored in the bar

e  OHLC prices

e Maximum spread during the bar timeframe is stored into the bar

e V1 & V2 Volumes. They may represent bid and ask size, or down and up ticks, as well as volume
traded (V2 =0)

Quantyl supports non-uniform and non-continuous bar timeframe in data series (but APIs like SMA are not
time weighted). It saves a lot of memory for non-traded periods.

8.7.3 FLOATING PRECISION & MEMORY FOOTPRINT
Prices, volumes and spreads are stored in 32bits simple floating format (7 digits precision).

Bar size in memory is 56 Bytes:

e 2 * 8 Bytes for timestamps
e 8 * 4 Bytes for prices, spread and volumes
e 8 Bytes to store a pointer on data bar extension

Theoretical memory footprint is ~19 Million bars / GBytes (without samples).

32 bits float values are only used in bars for obvious memory reasons; Computing (indicators etc.) is perform in
64-bits.

All API are 64-bits double floating precisions (even bar interfaces).
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9 WORKING WITH CHARTS

This section describes how to work with any kind of chart in a general manner. This section does not provide
deep details on the different charts and their specific features.

9.1 DESIGN MODE

Design mode allows you to transform charts as you desire: move, scale, align borders etc. In design mode,
handles and alignment lines are displayed when mouse is moved over it.

Important

Design mode is a key mode to know when you work with Quantyl user Interface. Design mode state is
A saved at user level (not attached to the workspace).

Design mode does not forbid you to launch simulation and work as you want; but to prevent any
transformation or handle display, or boring highlighting in some cases, this mode can be disabled.

Design mode is enabled by default (bottom right of the app).

. press ESCAPE key To abort.

25F You| (M Desion mode (Ctri+D) il ]

Design mode allows to maove, scale
and group charts using different
handles 3

—
BDesign m Eg)\utofit E : T

Figure 43 Design mode

In Design mode, charts display different handles or lines when mouse is moved over them; they allow different
behaviors through simple dragging:

e Chart move
e  Chart resize
e  Multiple borders dragging (single or multiple charts)

When a chart is moved on a top of another one, its layer property is automatically updated to be displayed on
top.

9.2 CREATING AND DUPLICATING CHARTS

Charts may be created implicitly or explicitly:

e When you ask to show a specific chart type from ribbon “home”

e When you ask to add a specific chart type from ribbon “home”

e When you drag & drop charts from the chart library or a chart tree

e When you duplicate charts (Ctrl-C/Ctrl-V or Duplicate menu, drag a chart with Shift pressed)
e When you create charts from a menu (table, existing chart, viewport, see below)

e When you group charts (group creations)

e When you launch a Faceting command
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E =] I:l M) O 5 Discovery dema \ France . Mixed - Quantyl Discovery Studio (please connect before 11Jul 2019, Thu UTC to renew yo!

Home | Data  FPublish  Styles  Window

Q- F = || T |[t] Frepmstoice 18 |l O & | w1 ~|m] ﬂ'
i =]l a 08 Be | t] £ Mt sessions I o+ K| ®eey
T oo o Crossiltering
w |moom v @ | @
Selection Navigate | Group Time OHLC bars Animate Filter
Data L < |
nEleE o
= & Date ~
© [ TABLES
= T villes_france

et et e T £ rooOrdS I INSUBNCE
Show only

Hide

Zoom Fit / Unzoom (dbl click)

Select all visible charts (Ctri+A with at least one chart selected)

Select parent (Group)

Matrix tiling

Rall Harizontal (eft-right arrow keys)

Roll Vertical (up-down arrow keys)

Background opacity (50 %] 5
Background

(chart menu: right-click on graph background or axis)...

Legend
Duplicate (Ctrl +C, Ctrl = V)

B 5 [ BAL ,E BmO

Scatter (records)
[X] Close (Suppr key) Distribution (recards)

Pie / Bar - measure by record dimension
Line (records)
Timeseries (records)
Correlation (records]

Figure 44 Create chart from a chart menu (properties of the current chart are used)

COUNT(point_latitude) county
O 4315 © 85610872 [ | WAKULLA COUNTY to WASHINGTC
[V Matixtiling @) e © 67810790 [] UNION COUNTY to VOLUSIA COU
EJ Roll Horizontal (columns) 0 657 [] SUWANNEE COUNTY to TAYLOR O
B¢ Roll Vertical (rows) © 414to518 [ ] ST JOHNS COUNTY to SUMTER C
88 Bxplode © 28810 403 SARASOTA COUNTY to SEMINOLE
0B Organize © 15210268 [ PUTNAM COUNTY to SANTA ROSA
o 110135 [ PINELLAS COUNTY to POLK COUN
50 Autofit mode [C]  PALM BEACH COUNTY to PASCO C

Q. Zoom Fit (dbl click)

aly, Add PRecord | Scatter (records)
R . C=otion fecods) tude Distribution_ 36 634 records 1. eonEict o DTN 6 S TacordSn Ty oint_latitude vs point_longitude 36 634
W, Add Trades analytics... >|  Pie/Bar- measure by record dimension | e i
aly Add Runs analytics.. > Line (records) =
| Timeseries (records)
Correlation (records) I -

Figure 45 Create charts from viewport menu

Charts are automatically structured in the charts tree depending on how you are organizing them in the
viewport (see Charts grouping section).

Select the charts and press Delete/Suppr key or use “close” in the title menu to remove a chart. You can also
directly close charts in the tree with same right-click menu, or pressing delete or suppr key.

There are at least 4 ways to copy a selection of charts. If multiple charts are selected, the complete charts
selection is copied:

Press Ctrl key and drag an existing one from its title handle or move handle
Drag & drop it from the tree to the view

Ctrl + C, Ctrl V (only valid in the same workspace)

Use “Duplicate” command from chart menu.

s wnN e

q Copyright© 2018-Present Quantyl® technologies corp.



Working with charts _

Important

A You can copy and paste charts between different views in the same workspace.

9.3 CHARTS LIBRARY AND CHARTS TEMPLATES

When a chart is created, it is always initialized from an existing one. This chart may be an existing chart in the
current view (duplication) or a chart template in the library. A chart template, or chart default, is simply an
instance of the chart type in the charts library.

Context Used template (default properties)

Duplicate Chart source

From scratch (ex nihilo) Instance of the chart type in the library

The properties of the different chart types stored in the chart library are shared by all workspaces. You can
define default properties (aka templates) for any chart type: contract charts, analytics charts, indicators etc.
When you apply style through style ribbon category, you may choose if you want to modify charts default.

Charts = B seatter (records) + 8
E Aol 5 & =
= all Charts library = General @
5 1 PRecords analytics Name. Scatter (records)
e Scatter (records) Graphtitle
_ Distribution (records) & Group by #2 none #%
€, Pie / Bar - measure by record dimension Hox Undef.
2 Line (records) "y Undef.
L. Timeseries (recerds) # Colorby... Undef.
i, Correlation (records) B Sizeby.. ## none ##
5 | Generic < Shapeby... #2 none ##
5] Group = Aesthetic data mapping
&% Facets group Heat max color (heatma... [[] ffc000
I Contract Heat min color (hestma... [ 33252¢
E :95”‘1 % Color space Hue neutral
o fii- Colors maxcount 32
= Ji Contract Indicators
: . ® Opacity mapping [ False
f Priceline
% Spread 8 Density map [ False
¥ Veimmes Min plot size (in pixels) 5
Pl Siippee Max plot size (in pixels) 20
Ji PRANGE (price range) % Sizes max count 32
i Price Volume Distribution Shapes max count 6
i MA (Moving average) Cardinality mapping [ ralse
i MACD (Moving Average Convergence Diverger = Aesthetic (canvas..)
e Min Max prices Coler [ ese2ed
J Nearest Top Bottom lines Opacity 100 %
Ji Last Top Bettom lines Background foot color [ False
e BOL (Bollinger bands) # Background opacity  50%
Jx BOLRM (2."%b-ollinger - 1) Force Width/height ratio.. -1
ke zgm‘“’éb“%”‘"ﬂ:ﬂ . Text color [
I (Bollinger band width) Shape Disk
4 D Right side axis [ Fakse
Ji BPS (Basis Point per Second, return speed) 5 Display
Ji RS (Relative Strength Index) v ':‘
: sibili
J RSIA(Relative Strength Index Average) = 7
itle
i Stochastic
e CCI (The Commodity Channel Index) iradkaiend
e ROC (Rate Of Change) X axis
fe Williams's R ¥ axis
fe ATR (Average True Range) Grid
J ADX (Average Directional Movement) Frame
Jx ER (Kaufman's Efficiency Ratio) Background
Jf PDEVR (Price Deviation Ratic) # Trend curve #2 none 22
fi PMDEVR (Mobile Price Deviation Ratio £ % PDF (Probability De... [] False
ity
f PMEANDEV (Deviation frem the mean) Y PDF (Probability De... [] False
Jfi PSTDEV (Standard deviation) 4 XAvg [ False
= Jx Equity Indicators [ ¥ Avg. [ False
Jv Drawdown 2 X Quartiles [ False
4 DrEemm et @ ¥ Quartiles [ False
Ji Run-up Plot background & True
2 B Highlight plot backgrou... [] False
: ghlight p g
J Drawdown & Run-up 5 e
e S L i LT Sync. timeframe ('t" .. [] False
i NLV (Net Liquidation Value) s' |'y :
S MV (Market Value) =
% Cash [30jE0] [ False
fi Commissions il Uniform scaling (1X... []False
-2 Include X Zero [ False
-2 Include ¥ Zero [ False
log X log scale Oralse
[1 X Autoscale [A True
[ Xminscale 1

1 Xmaxscale -1

"
~

Figure 46 Chart library (default)
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Important

When you drag & drop a chart from the tree library on a chart in the viewport, the new chart copy
properties of the existing chart (color mapping etc.).
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9.4 CHART AREAS AND POPUP MENUS

Chart has multiple sensitive areas dedicated to interactive behaviors. You can drag or right click the highlighted
zones to perform specific behaviors. We make a distinction between the chart (the whole object) and the
graphical representations (in the graph area of the chart).

Important

A If multiple charts are selected, the commands of the contextual menu are applied to the selection.

Visibility and some other basics commands are available from the right click menu in the chart title bar as in the
capture below:

k atitida y g ®
Show only

Show with childs only
Hide
X Zoom Fit / Unzoom (dbl click)

Background

Sync. timeframe ("t" time filtering)

(chart menu: right-click on graph background or axis)...

Legend
Duplicate (Ctrl +C, Ctrl + V)

Add PRecords analytics...
Close (‘Suppr' key)

1108 -05 -0.1 05 0.8 1.1 16
Longitude

Chart area (aka canvas)

Figure 47 Title area

e 469 442 records in accidents_2009_to_2011
s s

e

&  Group by (## none ##) > f

I & Colorby... ( Speed_limit) >

k ©  Opacity mapping ON
& Density map OFF
iii~  Colors max count (32) > P
V  Cardinality mapping ON
~  Color log scale ON
R Sizeby.. (#2 none ##) >
< Shapeby... (## none 2#) >
3D OFF
D  Play property-window animation >
[l Play property-growing animation >
Y Filter by dimension... S 7/
¥ Filter by measure... >

Filter by I le)... > H H

. ety s o ccae) Graph area (where the graphical representations stand)
27 Facet by dimension... >
¥ Facet by measure... > 1.6
27 Facet by measure (log scale)... > >

Facet colors by 32 dimension VARIABLES
Facet colors by 8 measure VARIABLES
Autoscale (dbl. clic on axis)

"

5 X/Yswap
1Y Sync. timeframe ('t" time filtering) ON

B Legend

Figure 48 Graph area with contextual menu
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Group by (2 none 22) > §
Color by... (Speed_limit) >
Colors max count (32) >
Cardinality mapping (ON)
Color log scale (ON)

3 Opacity mapping (ON)
Density map (OFF)
Size by... (## none #2) >
Plot size (3) >
Shape by... (#% none #%) >
Trend curve ( % none #2) >
Clustering (K-means applied on selection) >
3D (OFF)
Play a property-window animation >
Play a growing property animation >

Figure 49 Graph area direct menu

# ¥ Lattude)
B Ftey propety-vindom animation Play propety-window snimation
D) Play property-growing anmation

Ld

o

Facet by 32 dimension VARABLES
Facet by 8 messure VARIABLES

Facet by 22 dimension VARIABLES
Facet by B messure VARIABLES

#
o
DI Pay property-growng animation
o
£

Logzaale
Autoscale (dbL. chc on s
Unfon cle = )
POF (Probabilty Densty Function)
Average e (with +-2 stdev. ines)
Quotties

Log scsie
Autoscale dbl.dic on ais)

¥ Uniform scele (txs Ty)
POF (Probabiity Density Function)
Average ine (with +-2 st lines)
Quartles

XY swap XY swap.

Figure 50 X axis area with contextual menu Figure 51 Y axis area with contextual menu
e ————— - - o
A% g
53..

Figure 52 Scaling area (pan inside the graph) Double-click to zoom fit

In design mode only, some handles appear when you mouse moves over them:
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Vs Longitude 469 442 records in accidents_2009_to 2011

Figure 53 Resizing handles (design mode)  Figure 54 translation handles (design mode)

Latitude vs Longitude 469 442 records in accidents_2009_to 2011

16

30 (Speed_limit)

Records COUNTI(Location._Easting_OSGR) = 304851
65 9% total
(304 851 measures)

Create a smart filter from selection

Create 2 set Filter.

Create a selection set...

Invert selection (1 key)

Select all records (Ctrl + Awith at least one record selected)

Keep only selected records in the tzble

Remove selected records from the table (‘Suppr' key)

Expert selection...

Figure 56 Selection area and selection menu
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9.5 COPYING PROPERTIES BETWEEN CHARTS

You can use the chart title menu to copy properties from another chart, or use copy / paste command in the
property page toolbar:

a>

B | »wlx1 - @B
Play
Grow
Animate

£3 Show only
® Hide
@ Zoom Fit / Unzoom (dbl click]

Treemap (records n

[ Selectall visible charts (Ctrl+A with at lezst one chart selected) Pl ) g
S ¥ Matrix tiling B] E’Iﬂ Eﬁ ﬁj i

B Roll Horizontal (left-right arrow keys) =2 G | ~

Roll Vertical (up-down arrow keys) Mame | = Copy properties

Graph tit Copy properties of the selection

Background opacity (50 %)

Background

- -
5 = Dimension Country
(chart menu: right-click on graph background or axis)... .
= # Color by... Region
Assign properties from another chart
Legend H Measure Population
| Duplicate (Ctrl +C, Ctrl + V) E Aggregation func, SUM

= Aesthetic data mapping
Heat max color (heatma |:| edecdf
Heat min color (heatmaps) . 00272c

Add PRecords analytics.
Close (‘Suppr’ key)

Color space HCL
W= Colors max count 16
I=I Aesthetic (canvas..)
Color [] e5e2e0
Opacity 100 %
o e —e

9.6 NAVIGATION AND SELECTION

Please, see Navigation & selection commands at the beginning of the document.
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9.7 MULTI-TOUCH SUPPORT

Multi-touch (1 or 2 fingers) screen is fully supported in charts area (viewport). It is not a simple emulation of
mouse behaviors; specific support of multi-touch has been implemented:

Specific touch feature Command

Single tap (slow) Open contextual menu on object selected

Zoom 2 fingers (pinch / spread) Zoom in the selected chart

9.8 AUTOFIT MODE

In autofit mode, charts are automatically tiled when a new chart is added (new contract loaded) or charts
become visible (after a simulation, equity curve may be displayed).

View captures autofit property as well as other chart manager properties. If you want to prevent a refit at load
of the view, you have to disable this mode in the view.

Autofit mode (A" key) I

Automatically fit charts in the view if
necessary

Design mode |Autofit
"

Note: group charts have also their own autofit property (see group section).

9.9 TILING AND ROLLING

It is possible to tile and roll selected charts in their respective groups and in the view with simple commands. If
no charts are selected, only “root” charts are tiled and rolled. Root charts are charts without parents (see
Charts grouping section).

Charts may be tiled and rolled on X and Y with those 2 simple commands, that you can use multiple times to
obtain the desired layout:

H Mo command stack =4 B (™ BETAv1.0.0.2722 ") France . Colored_2
E Home Data Publish Styles Window
li A P *x = @ D_;‘ [t] Keep last price = §®Hi:t-:nr,' 1
Q% DE El% t] Mkt sessions Lond Display res. |1
R g8 T #uco M " Loaded res.|Y1
Selection Group Timeframe OHLC bars loading &
Charts E; Tile and Roll charts rows (up/down arrow keys))
E? .ﬁ" Ill Tile selected charts in the view, roll

= alll Charts library
= PRecords analytics
w* Scatter (records)

charts rows if they are already fitted
[press Up or Down arrow key in the
viewport], Press multiple times to
obtain the desired layout.

You can also use arrows keys to tile & roll your selection in the different directions.

o Copyright© 2018-Present Quantyl® technologies corp.



Working with charts

Roll X (columns) Roll Y (rows)

( N\ (
Chart 1 Chart 2 Chart 3 Chart 1
N
*

Chart 4

~ )

Y

|

|

Y4

*
*
Chart QOV

. N\ N\ J

Chart 7

g

Figure 57 Tiling and rolling

9.10 ZUI: ZooM IN / OUT IN THE VIEW

The viewport, the area where charts are displayed, is a true virtual window on the charts. It means that you
can navigate (pan and zoom) in the viewport itself without decreasing quality of the charts. It is a fully
zoomable user interface (ZUl).

Imagine a board with all charts pinned on it, you can zoom on a portion of this board, pan your position, refit all
your charts etc. It seems complex to explain but very intuitive to experiment:

o Double click on the chart fits the view to chart if it is not already fitted. Double click again on the same
chart and view fits all visible charts

e  Press Ctrl key during mouse dragging to “pan” the view

o Press Ctrl key during mouse wheel scrolling to “zoom” in or “zoom” out the view

o  Press arrows keys at any time to refit and roll from the selected charts

It is a true virtual chart environment that you can customize, save and invoke as you wish with views.

r———1 Oesmnote. st
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o
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Double click to zoom fit all.

9.11 CHART TRANSFORMATIONS

Enable Design mode, then:

e Drag & drop a “move” handle to translate chart(s)
e Drag & drop a “resizing” handle to resize chart
e Dragline(s) to align border or move multiple borders together.
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9.12 GROUPING, DOCKING AND TILING CHARTS

Each chart (except indicators) has the capability to accept other charts as child. When a chart is a child, it
follows all transformations made to its parent (move, resize). Parent-child link relationship creates a branch.
There are no limits to the number of charts in a branch. Root charts are charts without parent.

Charts can be grouped implicitly or explicitly.

Implicit grouping: Simply drag a chart on another one; it must be in the entire area of the targeted parent to
create the link. To break the relation, child chart may be dragged outside its parent (on another parent or on
the background).

When you are dragging a chart, you may also see “target glyph” display at the center of underlying chart or
groups. Use them to dock chart on a specific place. It creates automatically groups. There is no limit on the
deep of the hierarchy you are creating. You can put groups into groups etc., creating multiple level hierarchy of
charts.

]
=] a
]
] s
| =]
o L]
] o
] a8
] 'l
[ ] a
] e}

Figure 58 Group target display when dragging
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4

" i
G Styles
@ Yellow
@ Yellow_2
@ colors
@ colors 2
@ colors 3
@ colors 4
@ dolls (current view)
J Viewport
= ol Charts
e Scatter (records)
=) [W Facets by multiple variables
& [§ Group
[ Legend
%o Scatter (records)
= [§] Group
= [ Group
= [ Group
= [ Group
%o Scatter (records)
%o Scatter (records)
%o Scatter (records)

e Scatter (records)
%o Scatter (records)
%o Scatter (records)
Y Filter
@ inlay
@ orange
@ red

v

ata

J

Figure 59 Multiple level hierarchy

Explicit grouping :
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e Create an empty group and drag charts inside it

e orselect charts you want to group and launch the group chart command
e or use Group command(s) from the right click menu on a chart title (multiple charts need to be

selected first):

Home Data
- P =
=
(=3
Selection
Views
L3 1]

= & Views
(5) Perspective

Lﬂ Mo command stack

Publish
"
bt

roa

(]

a

Mavigate

Styles

L

02

oo
oo

Group

s (PTBETAv1.0.0.2722 %) Zip codes . Home - Quantyl

Window
Bl
4 t] Mkt sessions

P utc -
Timeframe

# Keep last price

= B History | ¥1
Display res. [1 min [M1)
Loaded res. |Y1

OHLC bars loading & resolution

[El

Figure 60 Explicit group command

Group charts (Ctrl+G)

901 records in Zips

Group selected charts, if there are

no charts in selection, create an

empty group. This command enables

design mode.
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Working with charts

s

O Showenly
# Hide

- Zoom Fit / Unzoom (dbl click)
Remeve from selection (Shift key)
Select all visible charts (Ctrl+A with at least one chart selected)
Tile charts in 3 group
Group charts
Background opacity (50 %)
Background

(chart menu: right-click on graph background or axis)...

Legend
i Bl Gl 140 -130 -120 -110 -100 -90
Add PRecords analytics... Long

Close (‘Suppr’ key)

Lat vs Long 78 901 records in

71.3

Figure 61 Multiple chart selection, grouping command

When a group becomes useless (childs deleted or removed, single child etc.), group is automatically deleted.
Of course, you can select and remove group manually as any other chart.

Group charts have their handles closer the border to facilitate selection of the group. Groups are the key to
organize charts exactly as you wish.

Press mouse right button to open the roll menu that allows you to tile and roll charts inside the group.
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7/

[ Gy T(.Field0; B black i ioetorContacts §

%//

_Field0) by sex in uz,ms,//

7222402
~Records COUI

‘ Records COUNT.Field0) by sex in Doctor
7 )

,/,,

r

Records COUNT(.Field0) by health in

f;s;w /

rd

Figure 62 Group handles are closer the borders

Important
A Group handles are closer the border.

By default, groups are in autofit mode. The way charts are automatically organized in this mode is called tiling.
You may decide to have rows and columns, a single row, or a single column.

Rolling command “roll” charts in the desired direction. Experiment the different commands to find the desired
result. Create sub-group (group inside groups) to achieve any structure you like.

| Records COUNT(.Field0) by black i..

O Show only
Hide
W Zoom Fit / Unzoom (dbl click)

5] Select all visible charts (Ctrl+ & with at least one chart selected)

Select parent (Group)
Matrix tiling
EL] Roll Herizontal (left-right an§w keys)
EL Roll Vertical (up-down arrow keys)

#  Background opacity (50 %) »

Background

{chart menu: right-click on graph background or axis)...

Legend
Duplicate (Ctrl +C, Ctrl + V)

Add PRecords analytics...
Close ('Suppr' key)

Figure 63 Tiling and rolling
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9.13 SELECTION MODES (CONTOURS)

Scatter charts have multiple type of selection, the selection type is saved with the view. Those 3 selections
support right to left dragging additive selection, and support +Ctrl and +Shift key too.

x
= - severity c @ [ = %) Q]} Pt

]

X

-

+ Add to current selection

Figure 64 Lasso selection

20 648 records

Figure 65 Box selection

Add to current selection

15 857 records

Figure 66 Circle selection

Important

A Right to Left and Counter Clock Wise lasso are additive selection (previous selection is kept in the
new one)
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Important
g Last selection contour is draggable in most of the charts

Important
A When an aggregate is selected, underlying records are selected.

SUM(EstimatedPopulation) vs State by STATE __54 State Sel. 1.9 % in Zips.

POPULATION density

38 278 906 (SUM(EstimatedPopulation) color map.)
38 278 906 (SUM(EstimatedPopulation) size map.)

FL (State X map.)
38 278 906 (SUM(EstimatedPopulation) Y map.)

L

State = FL
SUM(EstimatedPopulation) = 38 278 906

g5 0

Long

EstimatedPopulation (log)

AE AL AR CA CT Dﬁ,A A IL KS LA N

Figure 67 Aggregate selection

In 3D scatter plot chart, default behavior of the mouse left button is camera rotation. To temporary switch to
selection mode, you need to select one of the selection available (rectangle, disk or lasso).
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9.14 SELECTION BRUSHING

When you have performed a selection rectangle, lasso or disk in a scatter chart, the contour of this selection
remains active to be dragged after the command. This feature is available for scatter, distribution and line
charts. This is interesting to combine selection dragging with dynamic selection filtering and use the selection
contour as a brush tool.

1760 bitns Distrioution B 515 records Sel, 100 % in Birthdays

807|

700 "

Figure 68 Selection brush dragging

9.15 SELECTION SETS: CAPTURING SELECTIONS

Selection set capture the current selection (right mouse menu on selection). It is basically a set of records.

18 686 (EstimatedPopulation color map.)

-118.68 (Long X map.)
34.51 (Lat Y map.)

RecordNumber = 45 647
Zipcode = 91 384

ZipCodeType = STANDARD

City = SANTA CLARITA

state = CA

LocationType = ACCEPTABLE

Lat = 34.51

Long = -118.68

Xaxis = -0.39

Yaxis = -0.72

Zaxis = 0.56

WorldRegion = NA

Country = US

LocationText = Santa Clarita, CA
Location = NA-US-CA-SANTA CLARITA
D = NOT D
TaxReturnsFiled = 9 552
EstimatedPopulation = 18 686
TotalWages = 581 437 888
Notes = Undef.

Create a smart filter from selection

Create a set Filter...
Create a selection set..,

Invert selection ('I' key)
Select all records (Ctrl + A with at least one record selected)

v Keep only selected records in the table

X Remove selected records from the table (‘Suppr' key)

Export selection...

Figure 69 Creating a selection set
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B Zipcode = 97 420
ZipCodeType = STANDARD
= COOS BAY

LocationType = PRIMARY.
Lat = 43.37
Lo 2414

3
LocationText = Coos Bay, OR

Location = NA-US-OR-COOS BAY
Decommisioned = NOT Decommisioned "False”
TaxReturnsFiled = 11 549

EstimatedPopulation = 19 802

Total\Wages = 298 406 152

Notes = Undef,

D Create a selection set...

Enter the set name:

[[West coast

3
130 EERm-120

ton.

Data Lat vs Long 78 901 records Sel. 26 % in Zips

% = 8
= @ Adapters
= S Data
21 [ Tables
o T Zips
# RecordNumber
# Zipcode
ZipCodeType
City
State
LocationType
Lat

Long
Kaxis

Yais

Znis

WorldRegion

a Country

a LocationText
Location

i1 Decommisioned

# TaRetumsFiled

# EstimatedPopulation
# TotalWages

8 Motes

cH#HH#oD D D

EstimatedPopulatio

o

election sets

W SELECT only (Dbl click or drag in a chart)
W ADD (union)

B INTERSECT (inner)
0 OREXCL (outer)
=]
Ll
Y,

o
=)
=]
(=]
=]
=]
o
|
ic

UNSELECT (right)
LEFT

Create a set Filter - -190 -180 -170 -16 -150 -140 -130

X Remove selection set (‘Suppr’ key)

Lat vs Long 78 901 records Sel. 26 % in Zips Lat vs Long 78 901 records Sel. 26 % in Zips EstimatedPopulation

You can save as many selections as you wish, they are saved with the workspace. You can then invoke them or
perform Boolean operation against your current selection.

Important

ﬁ Selection sets reference each record, they do not store the command that performed the selection.
If you need to capture the selection command, use filters or smart filters instead.
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9.16 CHARTS LIST

As we have seen in fundamentals, aggregation is generally performed through dedicated contextual
commands. This reduces the number of charts, because each chart is more flexible and polyvalent, thanks to
their aggregating capabilities and both dimensions and measure acceptance.

For example, scatter charts accept dimension or measure in both X or Y axis, and it’s possible to group data
through any dimension. At any time, you can switch to a 3D view, or add density map. Line charts accept both
dimensions and measure as X values etc.

Depending of their different properties and their nature (dimension, measure), charts graphs will adapt to
something that makes sense to you, grouping by dimension if necessary, displaying violin histogram or box
plots along the same dimension if possible (scatter chart). Combinate the different possibilities as you wish to
obtain the desired insights.

78 901 records in Zips imatedPopulation vs State 78 901 records in Zips

MI

EstimatedPopulation vs State 78 901 records in Zip:

Figure 70 Same scatter plot chart with different X / Y parameters

Lot us Long 77 843 records in Zips v
224935 <= Lat < 61,9978 ¢ -180.912 <= Long < -33.3195

| S |

EstimatedPopulation

B s 29ney
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+ Spread I » B *E" ]

- fna | W, g L4
Contracts AN

€ B
OHLC bar charts Table(s) analytics Filter

Figure 71 Charts
Charts L=
(2 [

=l Charts library

= PRecords analytics
e Scatter (records)
A Distribution (records)
€., Pie / Bar - measure by record dimension
33 Line (records)
‘E.\ Timeseries (records)
[, Correlation (records)
B Heatmap (records)
= Treemap (records)

= Generic
[HE Group
28 Facets group
I Contract
B Legend
Y Filter

= Jr Contract Indicators
Je Price line
Jv Spread
J Volumes
Je Slippage
S PRAMNGE (price range)
Je Price Volume Distribution
Je MA [Moving average)
S MACD (Moving Average Convergence Diverger
Je Min Max prices
Je Mearest Top Bottom lines
Jf¢ Last Top Bottom lines
Jfe BOL (Bollinger bands)
Je BOLRM (27%b-ollinger - 1)
Jf BOLR (%b Bollinger)
e BOLW (Bollinger band width)
Je Momentum
S BPS (Basis Point per Second, return speed)
Jfe RSl (Relative Strength Index)
Je RSIA(Relative Strength Index Average)
S Stochastic
e CCl (The Commedity Channel Index)
Je ROC (Rate Of Change)
S Williams's R
Jfe ATR (Average True Range)
Je ADX (fwerage Directional Movement)
Jv ER (Kaufman's Efficiency Ratio)
Je PDEVR (Price Deviation Ratio)
Je PMDEVE (Mobile Price Deviation Ratio)
S PMEANDEV (Deviation from the mean)
Je PSTDEV (Standard deviation)

= Jv Equity Indicators
Jft Drawdown
J Drawdown ratio
Je Run-up
Jfv Run-up ratio
J Drawdown & Run-up
J Drawdown & Run-up ratios
S WLV (Met Liquidation Value)
Je MV (Market Value)
Je Cash
Jfr Commissions I,\\,

< »
8 wor.| & syst |3 & Data ol Cha | £x Opti...

Figure 72 Chart library (that can be extended through plug'ins)
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Charts table

Chart type

Main Features (sub-graphs declination)

Scatter

Scatter plots

Bubbles (group by)

Density map

3D (2D + height based on color mapping)
Violins (dimension as axis)

Boxplots (dimension as axis)

PDF histograms (on axis)

Averages lines (on axis)

Quartiles (on axis)

Trend line (polynomial)

Distribution

Stacked or not

Dimension or measure as variable
PDF and normal

CDF

Quartiles

By (Pie or Bars)

Pie chart

Bar chart single dimension

Bar chart with main and secondary dimension (color by)
Grouped bar charts

Compare relative % selection between different slices of a pie
Sorting by measure or dimensions

Tops and Bottom:s filtering

Line Multi-lines (color by)
Measure / measure
Measure / dimensions with aggregation
Trend line (polynomial)
Timeline Multiple time series (color by)
Heatmap Heatmap between any measures or dimensions
2D aggregation bins (2D histogram)
3D heatmap (height as aggregation measure)
Treemap Treemap with 1 or 2 dimensions and measure aggregation
Sankey Sankey diagram (up to 7 dimensions)
Correlation Measures correlation table
Contract Bars
Candlesticks
Spread

Market hours
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o Multiple indicators available

Indicators « Multiple contracts indicators available

- fe Contract Indicaters

fe Priceline

Ji Spread

S Volumes

Ji Slippage

S PRANGE (price range)

Jfi Price Volume Distribution

fe MA (Moving average)

Ji MACD (Maving Average Convergence Divergence)

S Min Max prices

Jfe Nearest Top Bottom lines

f Last Top Bottom lines

J BOL (Bollinger bands)

Ji BOLRM (2%%b-ollinger - 1)

J BOLR (%b Bollinger)

Jfi BOLW (Bollinger band width)

Jr Momentum

Jfi BPS (Basis Point per Second, return speed)

Ji RSl (Relative Strength Index)

Jfi RSIA(Relative Strength Index Average)

Jr Stochastic

Jfi CCI (The Commedity Channel Index)

Jr ROC (Rate Of Change)

Ji Williams's R

Ji ATR (Average True Range)

Jfi ADX {Average Directional Movement)

fe ER (Kaufman's Efficiency Ratio)

Ji PDEVR (Price Deviation Ratia)

Jfe PMDEVR (Mobile Price Deviation Ratic)

Ji PMEANDEV (Deviation from the mean)
@) v PSTDEV (Standard deviation)

Group « Rolling and tiling
e Matrix, row or column structure

Legend o Legend any chart(s)
o Scoping

Filter o Filter dimension(s) or measure(s) on any chart
o Scoping

Group e Group charts and organize them in matrix, row or column

Facet Group o Charts placed in a facet group are sharing the same scaling
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ot P e ) O 3 BETAVLBOZTR ™ MY o iptings, A6 s - G - 8 x
e st s s

gt A hare . UK R 130T st secnd]
't in Rat_Sight:

Latitude vs Longitude 161 208 records sel. 34 % in Rat_sights

77, I .
%
Z L2z,

Figure 73 Different type of charts and parameters based on the same data table
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P ot COUNTiircidet Zip) = 10313

% o1 30 Pay A, By
015 meamres)

T 34 Pamiy At Buing (caman Tyom / Locatin oe)

Figure 74 Relative % of the selection

Lat along Long by ESTIMATEDPOPULA

s 3ilm

53

23.7453 <= Lat < 54.3499 # -127.155 <= Long < -62.8748

52
51
50
49
g "
Gk 1
< - .
45
e
43
42
N
o
5 3y

38

37

Figure 75 Heatmap between measures (bins)
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e Hour al datetime DOW Of the TRIP_DURATION 7 trip_duration in NYtaxis Py

SEN P ‘

22|

21

20|

pickup_datetime Hour (generated)

Figure 76 Heatmap between dimensions

Figure 77 Heatmap measures (3D)
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Lattude vs Lengitude 3 173 958 records Sel. 11 % in WorkdPop

Almost si cities in the world... (x2)
831
8

[ A o | oa | _ us /0

1.79123e+08

100 <80 7060 -50 40 30 2010 0 10 20 30 40 50 € 70 100110120130140 150160 182
Longitude

e it ite com cio Gih MEmics aiio sico Bie i  gend Moo o whe e ik cmocizaas J

Figure 79 OHLC bars (candlesticks) and some indicators
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A view captures all properties needed to display any custom charts configuration in the viewport. Views are
useful to save and invoke custom charts configuration. They capture displayed charts with hundreds of
properties and restore them in a snap.

A workspace owns multiple views that you can create, modify and remove. A current view is always active.
What you see in the viewport is saved in the current view when you save the workspace. The current view
during workspace saving will be the view loaded at workspace loading (home view).

Views are not shared between workspaces.

o Views navigation and
Chart structure inside the

. creation commands
current view

asEEEmEaEs
BEE¥EREYIRTE

grsEsERBIIInra

Cooooooocooooooooo

Weehe s | 3100 o | mun-uﬁw!qmur-mwﬁ =i -
Figure 80 Views
Leg wo Liues pup
Inl
- {} big cities 3 (current dashboard) H E '::fh e
? Viewport P Goto vi;]}
- 2 Charts
Measure by record dimension M Savess
Distribution (runs) I} Duplicate - .
Distribution (trades) A
X Remove view(s)
Equity curve (NLV)

— oy CRarte

Heatmap (runs]
P (runs) Measure by record dimension

Line (records)
Return by ... (based on equity curve)
- ali Group
— uln Scatter (records)
all Scatter (records)
i Legend
Scatter (runs)
Scatter (trades)
Target map (runs)
5y distrib latitude
=) green

Distribution (runs)
Distribution (trades)
Equity curve (NLV)
Heatmap (runs)
Line (records)
Return by ... (based on equity curve)
- all Group
— ol Scatter (records)
ol Scatter (records)

ol Legend
Scatter (runs)
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10.1 WHAT IS CAPTURED IN A VIEW?

A view captures:

e Visible and non-visible charts with all their properties (for each chart: visibility, position, AES mapping
settings etc.)

e Viewport properties (background colors etc.)

e Chart manager properties

Views are capturing different states of data visualization; you can see them as “dashboards” if you like.

Note that selection is not captured in the view. When you switch from a view to another, selection is preserved
(and so dynamic selection filtering).

- X
L4 PO

1)
-

@ & - Home cities R > O3

) Create a view (Alt+V)

Views are the different dashboards
you have created for the current
workspace, If you create a new view,
it will be initialized by capturing the
— current displayed environment

Almost all cities in the world.. (x2)

@) Create a view... X

Enter the view name:
Create a new view

‘ Home dties_2_3

.
N
Create an empty view
2] Restore current view
Cancel M Save current view

10.2 NAVIGATION BETWEEN THE VIEWS

You can easily invoke a view through the gallery, or simply navigate by using previous/next commands (page
down/page up keys) or drag them from the tree view into the viewport. Those commands take care of the
previous view that you opened, like an undo stack. And you can also navigate beyond views already visited. The
views are loaded very quickly, and it is very easy to go back and forth in the view stack.

You can also play them automatically, in a story telling fashion (play button in the view commands).

— X
(o] & - Home cities 3 % [ » == [ 4 P-4 P B

& Next view

Go to Next view in commands
history (Next Page key in the view)

Figure 81 Views navigation

You can define the order of the views in the view tree, simply drag & drop views in the tree to organize them as
you wish.
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Views o

]
= &= Views A
¢ 3D
= ¢} Home (current view)
L Viewport
= ol Charts
£ W] Group
. Scatter (records)

"

# Scatter (records)

® Scatter (records)

* Scatter (records)

= W Group
= %* Scatter (records)

H Legend
"+ Scatter (records)

¥ Filter

3 3D BW

oEEn
= 4

23 AVG pop

(23 Analytics-up
(53 Animate ZIP
=) Blue

33 Blue_ 2

(%) Bright

=y Count

(=3 Default

() Distrib

(%) Facets

& Grey

) Grey 3 w

Q Wor...| % Syst..| = Data (53 Views | oll Charts| £¢ Opti...

Figure 82 Drag the views in the tree to set the desired order
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10.3 STYLES

You can tweak each chart color property if you like, they are independent. You can modify background color,
color mapping, viewport color of each chart as desired. You can copy and paste aesthetical properties from

chart to chart if needed.

Scatter (records) R x|
> #aq 5
0 G |
Paste aesthetical properties
Mame & prop
. Paste last aesthetical properties copied

Graph title from the selection or last properties

& Group by changed.

"X Longitude

H v Latitude

# Colorby... Population

Rl Size by... ## none ##

< Shape by... ## none #%

Figure 83 Paste aesthetical properties (property page)

Do you need some quick and simple good-looking pre-defined styles? you can use tools and commands of the
style ribbon. You also have commands that allows to modify all colors properties as a whole in the current
view. You may decide to apply style to default values, new charts created will adopt the style.

&7 oo v R CEE S C | EEEEE E D o

E i o command stack -
Home  Data  Publsh | Shies

@1
il
+ 44
I

o

o
i
=
2
i
e

. lr —1
£ [* o
b
b
- »
- =
—
»
cmanon

e o a5 o - aP s

Sacerss cont

Figure 86 Dark brown style
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!
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Figure 87 Dark amber style

You can also create your own custom style by simple capture of the charts. Modify charts color as you wish,
then capture and rename it as a custom style (10 available slots).

e el
o Capture

User styles |}

Figure 88 Custom styles creation

10.4 PERSISTENCY

Only current view is resident in memory. When you save a view, it is really “hard” saved. Use and abuse of
views, they are cheap.

10.5 PRESENTATION MODE AND STORY TELLING

“Presentation mode” is the combination of 2 features:

1. Switch to full-screen mode
2. Disable design mode

Design mode (Ctrl+D)

Design mode allows to move, scale and

group charts, When mouse is moved

aver chart sensitive zones, spedialized

handles or alignment lines will

automatically appear to drag and drop
- X them.

B9 F -|Hamoe ey DE R-Yt Z-a PO

) by sex in DoctorContacts | Records COUNT(.Fids#0) by health in DoctorContacts

esign mode | Autofit
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Figure 89 Presentation mode

a4

-

£l

|

I TR,

|

[ ——

Figure 90 Standard mode (windows and ribbon are not hidden)

In presentation mode, it is often interesting to navigate between the views or play them automatically. See the
view section know how to organize them.

- X
B9 & - Health22 O ||]||;| R-Tt Y-aq PO
| by sex in DoctorContacts Records COUNTHIEalANY by kaslth in DastarCantacte
| O Piay views (infinite)
Click to stop
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Search is a very powerful tool that allows you to select and create custom filters.

You have many operators available to combine the search results to the current selection. With successive
search you may combine different results. If cross filtering is enabled, the selected chart is used as the master.

"31**%) World cities (3.1M rows ) . Home cities” - Quantyl =
@5 & -|Homeaties lcos D mR-vt %Z-u »

‘price | wm B istory |11 e D + | [ A spread | I e b B w71 Y 8 |kt -|msur V
! - = ] = [ P o ow
ions Display res. |1 min (M1} ~ = .]’ J Ind. A X |_T| H mﬂay

Load Contracts Selection

= Loaded res. Y1 or <€ ] 34 Grow
OHLC bars loading & resolution OHLC bars charts Table{s) analytics Filter Animate

wude vs Longitude 3 173 958 records Sel. 0.29 % in World

X

© Almost all cities in the world.. (x2) | @ Sesrch&fiter..

Search anything: data, charts, workspaces... (by name, property, property value).

(i) Put a space between words for a combined search
(ii) Boolean math. expressions containing numerical properties are supported
(ex: height < 1000 and rang = 3)

contiuous search String search.
Search options Math expression helpers

|| AND operator (each word has to be found) # III
e w
[IMatch whole word

[search in selection only

e

""" : ) look in =@ X

Max results displayed (1024) 9 130 objects

property value] AccentCity ((Saint Anns Wells)) "CQylPRecord” (PRecord ) ~
-operty v: AccentCity Abbeville-Saint-Lucien "CQylPRecord” (PRecord ) '
property value] AccentCity Abergement-Saint-Jean "CQylPRecord” (PRecord ) -
-operty vi AccentCity Ablain-Saint-Nazaire "CQylPRecord” (PRecord )
operty v AccentCity Ablois-Saint-Martin "CQylPRecord” (PRecord )
property value] AccentCity Agets-Saint-Brice "CQylPRecord” (PRecord )
property value] AccentCity Airon-Saint-Vaast "CQylPRecord” (PRecord )
-operty value] AccentCity Albaret-Sainte-Marie “CQylPRecord” (PRecord )
property value] AccentCity Alise-Sainte-Reine "CQylPRecord” (PRecord )
1 operty v: AccentCity i "CQylPRecord” (PRecord ) v
Latitude vs Longitude 3 173 958 records Sel. 0.29 % in Wor. . : . : soachsuchual_AcconiCi: Al Cakate {DDacacd )
Search complete (25 364 ms 663 s ).

Math expression...
Your_new_field_name | L} SELECT

only k
L | ADD (union)

B [ e |
o
=]
Ls]

Based on current selection:

UNSELECT (right)

|

Y. Create a SMART filter

| a

Figure 91 Search & Filter dialog box (CTRL + F)

q Copyright© 2018-Present Quantyl® technologies corp.



Search and filter kS

3 O 1.
© Search &filter.

Search anything: data, charts, workspaces... (by name, property, property value). ‘ 3 o

(i) Put a space between words for a combined search
(ii) Boolean math. expressions containing numerical properties are supported
(ex: height < 1000 and rang = 3)

[ Fieldzs < 100
Search [A continuous search Valid math expression.
SR feibomesa et 43 2101 2 3456 7 9716 5432101234567 9
[JAND operator (each word has to be found) # [Height (Field25) = Longitud Longitude
[OMatch case .
func. :
Divetch ol word vl ¥ i
[ search in selection only " -
lookin =&l »
Max results displayed (1024) 14 199 objects

Design mode (Unlock charts layout) = Design mode (Unlock charts layout) "True™ Selectior A
Field 0 = 1075 Dept. = 2 Field 2 = itancourt City = ITANCOURT Field 4 = itancourt Field -
Field 0 = 1076 Depi 2Field 2 = brie-02 City = BRIE Field 4 = brie Field 5 = Brie Field €
Field 0 = 1077 Dep! 2Field 2 = hinacourt City = HINACOURT Field 4 = hinacourt Fielc
Field 0 = 1078 Dept. = 2 Field 2 = atilly City = LATILLY Field 4 = latilly Field 5 = Latily Fi
Field 0 = 1079 Dept. = 2Field 2 = holnon City = HOLNON Field 4 = holnon Field 5 = Holr
Field 0 = 1 186 Dept. = 2 Field 2 = froidmont-cohartille City = FROIDMONT-COHARTILLE
Field 0 = 10 051 Dep! 7 Field 2 = ezy-sur-eure City = EZY-SUR-EURE Field 4 = ezy st
Field 0 = 10 052 Dept 7 Field 2 = landin City = LE LANDIN Field 4 = le landin Field 5 =
Fieﬂ 0 = 10 053 Dept. =27 Fle’:i 2= wuerpare-guenou\:lle City = HONGUEMARE-GUE ,
SAld N = 10 AEANAnE o AT Einld 2 dnwdinecf s senbbe il Cibe =

Search complete (191 ms 298 ps ).

Math expression...

[ Your_new_field_name

T
%[ coeamnom.me |

L}

SELECT only

ADD (union)
INTERSECT (inner)

OR EXCL (outer)
Based on current selection:

.
B[ coneomesmu. |

UNSELECT (right)

[= B == N ]

L]
E
:

Figure 92 Search with mathematical expression based on dimension or measure
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Filtering is a core capability in data discovery. Quantyl offers multiple ways to filter your data.

12.1 STATIC FILTERS

You have to create filtering chart, aka “filter”. Those filters are applied to all charts in the filtering scope. Filter

applied to its sibling charts in the view hierarchy. With this simple mechanism, you can apply filter to a single
chart, a group of charts, or to all chart by simple drag & drop of the filter on the desired target. You can detach
filters from a chart and apply it to another.

The filter is applied only when the filter chart is visible. Filtering charts inherit of chart’s common behavior: you

can move, duplicate, remove them as you wish.

You can create filter from different area of a chart through right mouse menu:

Latitude vs Longitude 101 914 records in Rat_Sightir

40,913
40.9

Group by (2% none #2)
Color by... (City)

Opacity mapping (OFF)
Density map (ON)

Density opacity ratio (. %)
40.¢ li~ Colors max count (32)

Cardinality mapping (OFF)
log Color log scale (OFF)

Bl Sizeby.. (£ none#%)
Plotsize (2)

Shape by... (#% none #%)

Trend curve (#2 none 22
3D (OFF)

Play a property-window animation

2Q 8 x ¢

Latitude
Play a growing property animation

Filter by dimension..
Filter by measure.

Facet by dimension.

Facet by measure...

Complaint Type
Descriptor

Location Type

Incident Address

Street Name

Cross Street 1

Cross Street 2

Intersection Street 1

Intersection Street 2

Address Type

City

Lendmark

Facility Type

Status

Due Date

Resolution Action Updated Date

@ Community Board

o N LT HHT LT OO ODOO0DD000 0D

Borough
Park Facility Name
Park Borough

School Name

School Number
School Region

School Code

School Phone Number
School Address

School City

School State

School Zip

School Not Found

Location

Unique Key Year (generated)

Unique Key Year quarter (generated)

Unique Key Year month (generated)

Unique Key Quarter (generated)

Unique Key Month (generated)

Unique Key DOW (Day Of the Week) (generated)
Unique Key Day (generated)

Unique Key Hour (generated)

Created Date Year (generated)

Created Date Year quarter (generated)

GS

'

b
»
TN

L

¥

p

’Z,f}!"

Ty

119

O e ) @ Crested Date Year month (generated)
5" Facet colors by 76 dimension VARIABLES B G (o)
=" Facet colors by 5 measure VARIABLES Ft Created Date Month (generated)
£ Created Date DOW (Day Of the Week) (generated)
1Y  Sync timeframe ("t" time filtering) (ON) Hd  Crested Date Day (generated)
I Swspt Ha  Created Date Hour (generated)
@, Legend £ Closed Date Vear (generated)

Figure 93 Filter by dimension from graph area menu
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# Y (Latitude)

D Play a Latitude-window animation
[l Play a growing Latitude animation

O —

" Facet by 76 dimension VARIABLES
u®  Facet by 5 measure VARIABLES

. Y PDF (Probability Density Function) (ON)
B Y Quartiles (OFF)
Y Avg. (OFF)
log Y log scale (OFF)
£1.  Uniform scaling (1X = 1Y) (ON)
.0 Include Y Zero (OFF)
. Autoscale (dbl click on axis rulers)

% Swap X/Y

Figure 94 Create a filter from an axis menu

Latitude vs Longitude 31 681 records in

Figure 95 Dragging a rectangle to select or deselect multiple values

As for standard selection, rectangle selection from right to left is additive when applied on check
boxes.
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POPULATION density

Figure 96 Double click on measure range filter to create a new range

Important

g To switch to an exclude filter, you have just to check the exclude filter property of the filter chart:

Filter L |
5 & ™
= General
Name Filter
Graph title
A Sortby... Descending dimension
Exclude filter MTre |

12.2 DYNAMIC SELECTION FILTERING (CROSS FILTERING / DRILLDOWN)

Dynamic selection filtering (also known as cross filtering) is a way to filter your data “on the fly” when you
select records in your charts. As selection is volatile, the created filter is in a “temporary” state. The power of
the tool is that you can drill down in your data by performing successive selections in different charts to affine
your target (drilldown). As long as the selection is maintained, dynamic filtering is applied.

Cross filtering is a mode that is saved with the view.

[=] - s (™" BETAV1.0.0.2723 ™) Zip codes. Home - Quantyl
Home | Data  Publsh  Styles  Window
& - *x = | Iq " B 5 [t] B, History 1 spread » MY
[ oo ®
fal 2| ia [E B tl s Display re - Ind. b 4 Pla
Load Contracts

[~ e 't §urco - % Loaded res.[v1 - - Grow
Selection Group Timeframe OHLC bars loading Animate

Workspaces 78 901 records in Zips wp* Crossfiltering filtering mode
o@D & g en a selection is performed in

a chart, other charts synchronize
their content with the current
selection, depending an the
scoping mode, The chart

= 4 Datatables
C} 10000 trades

Q1M highlighted in blue is driving the

160K selection. When disabled,
selection appears in its full

Q 2tables context {brushing).

L PR

Figure 97 Cross filtering mode

If you want to capture the current filter as a permanent filter, you may create a smart filter based on this
selection.
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Figure 99 Lass selection result with selection filtering
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12.3 Scori

NG MODES

There two scoping modes:

1. one for static filters context
2. and one for dynamic section filtering

E ¢%®_;a (RIS E‘ @ (@] 8 (IR
C filteri ’ ?+ . e C filteri ! % .d; e
Cross-filtering A . Cross-filtering A -
© "‘ il =Il' “ "‘ il =Ii
Filter Table(s) analytics Filter Table(s) analytics

i9 442 reco

@; Scope selection filtering mode

Local group selection filtering.
‘When a selection is performed in a
chart, only other charts of the group
filter their content with the current
selection

469 442 record @ Scope filtering mode

Limit the scope of filkers inside the
chart-scope of filters (group, parent
or child)

Filter

123

Scoping mode

Filtering

enabled Scoping is defined by the charts grouping structure
disabled There is no scoping, the complete view is filtered
Important

A Put the mouse over the chart title to display scope context.

6° & s (¢ 0D D@
“ b By =
P Emy
.
e am —vT e ™ Fa 11
. 78 527 1785

5%
p 1700 held 12
# s
= 1600
2 s
5
5 1500

seztasscsuvgyegy §

7 :
36 1000

H

Trswgs

432101234567 953 5432101234567 953
Longitude Longitude

eight i Weloht
¥ L?im

s e

e
S4B 01234567 95
inenon

7

B ¥ & 8 508 3 %3

Figure 100 Scoping enabled
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Figure 101 Scoping mode disabled
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12.4 SCOPING DISPLAY: WHICH IS FILTERED BY WHICH?

Lat vs Long 3 330 records in Zips

Figure 102 Filtered graph have a filter glyph in top right corner

As it will follow, there are different type of filters, with different scope. Some indicators help you to understand
relationship between filters and filtered objects.

nAQ

7z z : HHEE8E8E!

5Ej

2] 2

{ulalalalalalalafciulal ] 1]
e

+
O «
a
g w
g
O o
0
o
O ea
a
a
g o
0 c
a
(5]
o
a
a
a a
a a

Figure 103 Mouse over a filter title to see scoped chart(s)
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26 005 records in Zips

I

swensimanied, 3 ¢ o
]

..--.-—-., -
!

|
A 3

Figure 104 Mouse over a chart title to see its filter(s)
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12.5 MATH EXPRESSION FILTERS

You can create filters based on mathematical formulas containing numerical fields.

You can add a static filter based on columns that you have added to the table (with math expression) or you
can directly add a filter based on a math expression through the Search & filter window.

Search anything: data, charts, workspaces... (by name, property, property value).

(i) Put a space between words for @ combined search.
(i) Boolean math, expressions containing numerical properties are supported
(ex: height < 1000 and rang = 3)

Longitude > -140 and Longitude < -30

Stop Search [ continuous search Valid math expression.

String search options Math expression helpers

[ AND operatar (sach word has to be found) #
Cruoce
[(IMatch whole word

[[]search in selection anly

Max results displayed (1024) 444 374 dbjects

Country = d City = abanico AccentCity = Abanico Region = & Population = Undef. Latitu A
d City = abarca AccentCity = Abarca Region = 11 Population = Undef. Latituc
City = abranquil AccentCity = Abranquil Region = 11 Population = Undef, Lz
City = abtao AccentCity = Abtao Region = 14 Population = Undef. Latitude
City = achacala AccentCity = Achacala Region = 16 Population = Undef. La
City = achacollo AccentCity = Achacollo Region = 16 Population = Undef, Lz
City = achao AccentCity = Achao Region = 14 Population = Undef, Latitude
City = achau AccentCity = Achau Region = 14 Population = Undef. Latitude
City = achuelo AccentCity = Achuelo Region = 16 Papulstion = Undef. Latib
d City = achupallas AccentCity = Achupallas Regi Populaf = Undef. |

Cotimvires — A Ciko Ao AccembCin o Acoei Docian — 14 Do ClindaE

Search complete.

v

Math expression...

| Your_new_field_name | n | SELECT only

#=|  addanewcolumn | .| ADD (urion) |

L

Based on current selection:

i Create a SMART filter n

Create a selection set....

L]

Restore | [ ur |

Math expression(s)
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12.6 SMART FILTERS

Smart filter is more a command than a filter. The purpose of the smart filter creation is to analyze current
selection to create a filter based on a minimal set of dimensions that contains the current selection. The result
of a smart filter is always larger or equal to the current selection it is built upon.

After the creation of the filter, you can still affine your filter by removing dimensions values that you want to
exclude.

The huge benefit of smart filter is to simplify the process of filter creation. It allows to capture dynamic
selection filtering in a snap.

B  wix1 - @B
1 Play
anaiytics i fittering Grow
Table(s) analytics Filter Animate

i i T
~ V. Create a smart filter from selection
P x 1 MR ¥, Create asetFilter..
Play B Intersect with a selection set /// NO available set!
4k Create a selection set..
Grow
o % Invert selection (1 key)
Eniniaic [ Select allrecords (Ctrl « A with at least one record selected)
- .
e, O 7+ Create a smart filter ! ¥ Keep only selected records in the table
Create a smart filter that contains % % Remove selected records from the table (‘Suppr’ key)
current selection (if possible]. Export selection...
- -

Figure 105 Create a smart filter from selection menu or from the command in the ribbon

P Search & filter...

Search anything: data, charts, warkspaces... {(by name, property, property value).

(i) Put a space between words for a combined search.
(i) Boolean math. expressions containing numerical properties are supported
{ex: height < 1000 and rang = 3)

| canadal

Stop Search continuous search String search.

String search options Math expression helpers
AND operator (each word has to be found) # [Longitude

[IMatch case

[(IMatch whole word

[]5earch in selection only

func. | like ~

Max results displayed (1024) 576 objects

[property value] AccentCity Alcanadas "CQyIPRecord” (PRecard ) "
[property walue] AccentCity Canada "CQylPRecord” ( PRecord )
[property value] AccentCity Canada "CQylPRecord” ( PRecord )
[property value] AccentCity Canada "CQylPRecord” (PRecord)
[property walue] AccentCity Canada "CQylPRecord” (PRecord )
[property value] AccentCity Canada "CQylPRecord” ( PRecord )

(

(

(

(

‘

[property value] AccentCity Canada "CQylPRecord” (PRecord )
[property value] AccentCity Canada "CQylPRecord”  (PRecord )
[property value] AccentCity Canada "CQylPRecord”
[property value] AccentCity Canada "CQylPRecord”
7 SV | =

P e A

PRecord )
PRecord )

Ofccaed ) Y

oo Fonde

Search complete.
Math expression...

Your_new_field_name [ ] SELECT only
= Add a new column L ] ADD (union)
Y. | Create amath expr. filter [C] INTERSECT (nner)

[n] OR EXCL (outer)
Based on current selection: [=" UNSELECT (right)
Create a SMART filter Lo LEFT

Create a SET filter J_|
Create a selection set... a Restore qQum

Figure 106 Create a smart filter from Search and filter window
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12.7 SELECTION SET FILTERS

Those filters are based on selection set. This is the finest grain of filter you can apply because they are
referencing row numbers in tables. This is a double-edged sword; those filters are not robust to table rows

change.
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12.8 TIME

Time dimension benefits of specific features. Time dimension is automatically decomposed in sub-dimensions
to facilitate its use in charts and filters:

Data o

t] e =4
+ W Adapters
- = Data
- [@F Tables
- TF Rat_Sightings
- E:g Unigue Key
$t4 Unique Key Year (generated)
2 Unique Key Year quarter (generated)
& Unique Key Year month (generated)
4 Unique Key Quarter (generated)
$4 Unique Key Month (generated)
H4 Unique Key DOW (Day Of the Week) (i
#4 Unique Key Day (generated)
4 Unique Key Hour (generated)
- ﬂo Created Date
$t4 Created Date Year (generated)
o Created Date Year quarter (generated)
& Created Date Year month (generated)
4 Created Date Quarter (generated)
$t4 Created Date Month (generated)
$4 Created Date DOW (Day Of the Week)
H4 Created Date Day (generated)
H4 Created Date Hour (generated)
- B Closed Date
$4 Closed Date Year (generated)
& Closed Date Year quarter (generated)
& Closed Date Year month (generated)
$t4 Closed Date Quarter (generated)
$4 Closed Date Month (generated)

Figure 108 Time decomposition (orange fields are automatically generated)

You can filter by time as any measure or dimension, but you can also decide to synchronize charts to the same
global time range in a view.

Some charts like contracts, are timeline based, they need a time dimension to display something. When you
navigate along time in those charts, you may desire to synchronize all or some of the other charts to the time
range you modify. It is not exactly a “time filter” because it may scale other time windows instead of simply
filter the display and manipulate all time dimensions as a single time reference.

Time synchronization is both a global and a local property.
When time is not synchronized, you can see time range prints in different charts and modify them.

When a time property is available, it unlocks chart time filtering and time synchronization capabilities.

I [cmd prop. (svnc. timeframe * | ) s (™BETAV1.0.02722™) NY rats_sightings . Home" - Quanty|

Home Data Publish Styles Window

- P, *x w | Jq " | B F | [t] 7 keeplastprice = B history V1 Spread I e b fh MB[x1 v | Elur
g | a O B | t] Mkt sessions "= Display res.[1 min (M1) fr Ind. a A X D Fay
o Load Contracts AN
[~ T #|urco - Loaded res. |11 €, @ Grow
Selection Timeframe OHLC bars Ioading & resolution OHLC bars charts Table(s) analytics Animate
Waorkspaces 2 B || Records COUNT(Incident Zip) by City / City in R.. Records COUNT(Incident Zip) by Creat| [J Toggle Time Sync All/None de
o Toggle timeframe filtering on all
o9& 0 & R charts. For individual settings, see
Q Timeseries ~ — P charts properties/menu Tsync
© UFQsiahting ———— 4.8 U 18000
- X
G5 & -Home ¢ 02 R-Y[t] Z-a ©

't Sync charts timeframe (5" or ‘T key)

Synchronize all charts on the same
timeframe. The charts will be
synchronized only if they allow it
[see chart title menu to modify this
property when it makes sense].

o Copyright© 2018-Present Quantyl® technologies corp.



Filter PRkt

PIE chart (ON)

Top (200)
Bottom (#2 none ##)

Sort by... ( Ascending measure)
Dimension ( Location Type)
Measure (Incident Zip )
Aggregation func. (COUNT)
Color by... (Location Type)

Colors max count ( 16)

Play 2 property-window animation
Play a growing property animation

Filter by dimension...

4 80 Fo @80 A D [

Filter by measure...

Facet by dimension...
Facet by measure (log scale)...

Facet by measure...

Facet colors by 76 dimension VARIABLES

Figure 109 Time synchronization

2678 d 8 h Range 0.429996 Growth 1. %

Py

2009

Latitude over Created Date in Rat_Sightings
i 0.41 Grdwth p.99 %

I

—
v
I
v

39 Apr 2011, Sat‘s:u:;z utc

Figure 110 Interactive shadow timeframe in case of multiple time charts
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12.9 FACETING

Faceting commands allow to create multiple charts to compare dimensions or measures values. The faceting
process may automatically compute a different filter per chart, or map color to a different property.

For example, it may be interesting to create the same chart for each dimension value (the year, the month
etc.). You may achieve successive faceting command to combine filters: facet by year, then facet the charts
created by month.

PRr—

B Saeby (#% ncnese)
O Supeby. (8 noness)
m oo

B Facet cokes by § messuse VARIABLES ! g

B WYsmep
AT Sync timeframe Ct bme fiksing] ON
@ Legend

Figure 111 Faceting by colors

Some faceting commands may create filter(s) that are encapsulated in the chart. A text describing
A the filter is automatically displayed in the graph area. It happens when you facet a single variable to
display all its different categories.
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12.10 ANIMATING

You can animate any dimension or measure. It is very interesting with datetime. The animation process creates
temporary filters for each visible chart, those filters are update at each animation frame.

This filter may be a window or a growing range of values.

e Window play translate both limit of the range, the range is still the same
e  Growing play translates only superior value of the range, range is growing

78 801 records in Zips

Group by (## none #2)

Color by... { EstimatedPopulation )
Opacity mapping OFF
Density map OFF
i Colors max count (32)
Color log scale OFF
Size by... (## none #%)
Plot size (5)
Shape by... (2% none #2 )
3D OFF =10 -10
Recordumber
Zipeod
Z\p(ndi%pe
City
State

Play 2 property-window znimation
Play a grewing property animation
Filter by dimension.

Fiter by measure...

Facet by dimensian.. Locationype

Lat

¥ (Lt
Facet by measure. (=
¥ Facet by measure (log scale)... Long D Play aLat-window animatien|

Ll Play a growing Lat animation

™ Facet colors by 10 dimension VARIABLES Haxis

Facet colors by 10 measure VARIABLES Yaxis Y Filter Lat

Zaxis 2" Facetby 10 dimension VARIABLES

WorldRegion m¥  Facet by 10 measure VARIABLES
Country

XY swap
Legend -150 -140 -13
i Log scale
LocationText

-
H
H
a
a
a
a
H
k3
k=4
H
k=4
a
a
a
a

v Autoscale (dbl. clic on axis)
Location
v Uniform scale (1x = 1y)

Decommisioned
TaxReturnsFiled PDF (Probability Density Function)
EstimatedPopulation Average line (with +-2 stdev. lines)

TotalWages Quartiles

o HHFH

Notes B XY swap

Figure 112 Animate menu from the graph area or an axis

Data L |
8|8 E
+ W Adapters ~
- 2 Data
- [ Tables
- T Zips

# RecordNumber

1 Fineod
D  Play property-windday animation
Il Play property-growing animation
¥ Fitter
#: Add 2 column.
X Remove

# Yaus

Figure 113 Animate from table fields

Important

A Animation filter overrides existing filters that target the same property during the animation.
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Aesthetical and axis faceting

It is possible to automatically create a collection of charts to explore multiple dimensions or measures. This
faceting does not create filters but declines the same chart with the different available properties.

<
Dept .
) -
49|
i
& Group by ( #% none##) >
#  Colorby... (Dept.) >
;%@ Opacity mapping OFF
S Density map OFF
Y i~ Colors max count (16) >

Cardinality mapping OFF
Color log scale ON

m <

Size by... (## none ) >
Plot size (5) >

Shape by... (#2 none 22 >
3D OFF

Play 2 property-window animation
Play a growing property animation
Filter by dimension...

Fiter by measure...

s w420 H ¢

Facet by dimension... >
Facet by measure... >

Facet by measure (log scale)... >

ot

B XYswep

Facet colors by 12 dimension VARIABLES

8 Legend

Figure 114 Color faceting command

Figure 115 Color faceting applied on available measures
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Aesthetical and axis faceting

¥ (Latitude )

Play a Latitude-window animation
Play a growing Latitude animation
Filter Latitude

Facet by 12 dimension VARIABLES

Log scale

Autoscale (dbl. clic on axis)
Uniform scale (1x = 1y)

PDF (Probability Density Function)
Average line (with +-2 stdev. lines)
Quartiles

B XVswap

Figure 116 Axis faceting

Figure 117 Y-axis faceting on all available measures
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Publish

= |No command stack - | Wy o s (PYBETAV1.002722 %) France. Mixed - Quantyl

Home Data Publish Styles Window

= | UHD3Z | A" | = R =, | B
—] iy
QHD 27" | AT % ¢ X
Toggle Wiews § Capture Save Save all views Resolution | Print current  Print Create an Export
layout HD 17 screen | image.  images.. view ..  views.. archive selection
| screen (user) Publish image Print Publish data

You can print or generate images for the current or each view of the workspace. Note that .png will be
generated with a transparency background which may be quite helpful in image integration:

vo

17.1548 <= Lat < 54.8044 ¢ -178.305

You text here, through .png

EstimatedPopulation
o s B nmnses B amesm o
0 s W ssuoses W 57eah
@ ne " o Wsetlin s

| smwnm B 210 B 14062 6814
B nmuusy w3 @ 101 s os
B omunyll wmena B sseinm
B woswsn W %zonm B 5w70ssHs
_ESmuen B Bwanmm B 0005w
Tl wwnew B owmonw B melos
/ B mewn W 2use0@

B soiessy Bosmerw

LatvsLong 78901 recorcs i Zps

| Estimatedropuistion vs State 78 901 records in Zips Latvsiong 73193 records i Zips
: gt 26.4767 <= Lot < 51,4954 # -119.025 <= Long < 62829

Lotusiong 78501 records in Zps
7. "

Figure 118 .png transparency
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Scripts integration (Python, R, unknown)

15 SCRIPTS INTEGRATION (PYTHON, R, UNKNOWN)

15.1 IMPORTING AND TRANSFORMING DATA WITH SCRIPTS

Quantyl provides a simple but efficient mechanism to run scripts from the application. Those scripts may be
written in Python, R or any script language with a command line interpreter that accepts multiple arguments. It
is important to note that the implementation as separate processes allows the use of different interpreter

versions of your choice.
Those scripts have 3 different goals:

1- Importing and updating data in the Quantyl session
2- Transforming data or part of the data loaded in the Quantyl session
3- Exchanging data between a Quantyl session and a decorrelated script session

Python / R scripts are the way to go to extend data support. Scripts may connect to any data base you need
through standard or specific Python or R connectors for example.

Important
To be displayed in the Quantyl user interface, your scripts have to be placed in:

A [my documents]\Quantyl\Scripts folder. You still may add different scripts paths, one by one, in the
user interface (data tree):

Data 1B
B | IR m
Sl Scripts (Python, 1 A~
o & APl <+» Add a script
a quantyl. Add an existing script path

Helpers-API modules are provided for both Python and R, they are automatically copied in

[my documents]\Quantyl\Scripts You may copy those files and derived them for your own purpose.

Quantyl APl module
quantyl.py
Arguments: /v ParseAres()
/ *  Read()
seript path Write(dataframe)
Action /
Import i A
™ 4
* ! m_selectioh
File in path / U ot
y { ser scri
_ File out path » P
./.7 .\. 4
Quantyl "
) Y . > Interpreter.exe process
session User runs the script from Quantyl
‘ Wait for script complation.

AN S

Figure 119 How script works in Synchronous mode from Quantyl
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15.2 PYTHON INSTALL

You can point the path of your version of Python or use a stripped version downloaded by Quantyl. If Python is
not found, you will be prompted to choose which version you want to use or install at script execution.

e Quantyl APl module is copied in [my documents]\Quanty/\Scripts\quantyl.py
e Example of python script use is copied [my documents]\Quantyl\Scripts\qyl_adapter.py

n B[R e =2
= - Scripts (Python, R, )L} M
= # APl .
Lo quantyl.py I—|
R quantyl.r
= 4 Custom

| qyl_adapter.py
R qyl_adapter.r
B Adapters
= & Data
= [ar Tables
= T ks-projects-201801
# D
d name
2 category
2 main cateaorv

B Works...| (8 Views & Data | all Charts | B System | X Optio...

W

Scripts R x|

c F#aad v

[ Scripts
] PYTHON path folder __ [DA\ Python36 |
(& scriptsDatapath | C:\Users\jduga\Documents\Qua... |
L Script Editor [ D:\Program Files\Notepad--+\not..

15.3 R INSTALL

R install is not part of the Quantyl installation process. R has to be installed on your own.
Then you have to point the path where your R version is installed.

e Example of R script use is copied [my documents]\Quantyl\Scripts\qyl_adapter.r
15.4 UNKNOWN SCRIPTS TYPES
Quantyl support unknown scripts type as long as they parse arguments as:

interpreter.exe script_path action_type in_path out_path

In case of unknown scripts, the interpreter.exe path has to be specified in the script property page.
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15.5 WORKING WITH SCRIPTS FROM QUANTYL
By default, scripts and APl module(s) are located in [my documents]\Quantyl\Scripts
The integration of Python and R is not tight to allow you to work with your version of Python or R. Quantyl runs

the interpreter with specific arguments depending on what kind of task you want to achieve. That’s the reason
why you have to specify what action you are making when invoking the scripts.

The interpreter is launched from Quantyl as a separate process each time you are invoking a script.

Based on their file extension, Python (.py) and R (.r) scripts will be identified as such, and the convenient
interpreter (python.exe or rscript.exe) will be searched on the specified path. | you want to work with unknown
script types, you can specify the interpreter .exe in the script properties as in the screen captures below.

1t oE| R m tE|AE w| m
o Scripts (Python, R, ...} A =0 Scripts (Python, R, ...) Fy
= 4 API - 4 API
) quantyl.py # quantyl.py
R guantyl.r ) R quantyl.r
= 4 Custom I/\\> r =) 4 Custom
[ qyl_adapter.py ' @ qyl_adapter.py I]—_\_II
R qyl_adapter.r »  Run/Import L\\)_I 1
+ @ Adapters B Run/ImpertFile.. \ J
= Data
€ [ Tables P Run/ Transform Table (current table is transfered as a dataframe)
= T ks-projects-201801 p  Run/ Transform Selection (current selection is transfered as a datafi
# 0 < Edit
d name X
3 category =5 Open scripts folder..,
d main cateaory & % Remove
0 Works... | (8 Views & Data | all Charts | % System | %X Optio — e S — o - .
quantyl.r i x| qyl_adapter.py L |
c Faad v v
=l General = General
] Script path C\Users\jduga\Documents\Qua... ] Script path C\Users\jduga\Documents\Qua...
8 category API 8 category Custom

[ Interpreter full .exe path
4 Action Import

Figure 120 Running a script directly from the tree

[ Interpreter full .exe path
4 Action Import

The interpreter must understand the command line as:

interpreter.exe script_path action_type in_path out_path

argument

interpreter.exe

Script interpreter full exe path

script_path

Script full path

action_type

It may be one of those choices:
e import
e transform
e transform_selection

in_path

Path of the file to import if any

out_path

Path of the .csv file to export from the script
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15.6 WORKING WITH SCRIPTS FROM EXTERNAL ENVIRONMENTS

Running script from Quantyl launches the interpreter process each time you invoke a script.

When you are working in a Python environment like Spyder or R environment with R Studio for example, you
are in different scenarios:

e From your current process you want to inject data into a new Quantyl session or into the current
Quantyl Workspace

e Or you should be able to retrieve data from the current Quantyl session into your current script
environment

Solution

Command line You may launch a new Quantyl session with the input file as parameter, using the
Quantyl command line

quantyl.write() API You may simply export data (as .csv) in a specific folder monitored by Quantyl. Data
will be automatically imported in the current workspace of the running session. You

quantyl.py can use quantyl.write() API provided for Python and R users. There is no specific action

uantvlr required to import data in Quantyl when it is placed in this folder, the parsing process

q vl is automatic ( [my documents]\Quantyl\TmpExchange\Import\ )

quantyl.read() API Within an external script, you can read the temporary specific folder where Quantyl
may have exported data.

quantyl.py

quantyl.r

‘ ‘ Quantyl
Interpreter.exe process > . v
‘ ‘ session

Command line to import a file

Command line

Quantyl APl module
quantyl.py TmpExchange
Folder /
*  Write(dataframe)

Quantyl
session

Interpreter.exe process

Figure 121 Use of [my documents]\Quantyl\TmpExchange\Ilmport\ folder (asynchronous mode)
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I [No commandstace  v|#) O« = Kickstarter campaigns . DT_3 - Quantyl Discovery Studio (please connect before 9 Apr 2019, Tue UTC to renew your of
Home Data Publish Styles Window
> =l | | (A | e
= o0 ® F| S wE oipiayres [rmpay <] | D o (glim
Open workspace | Import Update Import Save | Unload Load Load Import  Import  Update | Add Import file: Makes selection
folder ftextfiles) all Folder bars all Mkt Loaded m‘ ftext files) ODBC 64-bit tables | column | with Python . available in script apy,
Workspace OHLC bars data Seript
Data _p— o= |
nelfo)l= R
5 @ Scripthggdfion, R, .} N (see quantyl.read() in quantyl.py)
o @ APl I
) quantyl.py
R quantyl.r
= 4 Custom
@, qyl_adapter.py
R qyl_adapter.r
@ Adapters
= & Data
1 [ Tables
B T ks-projects-201801
# D
a name
a category

Figure 122 Export current data in a temporary file to be read by an external script asynchronously
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User options are not saved with the workspace.

16.1 PATHS

o ¥ 5 FE&
* Paths = General
£t Cmd Aute saving mode (do not prompt) [ False
XX Property Desktop shorcut [ True
£ Selection Name France
* Qutput Category Discovery demo
¢ Renderer Path Ch\Users\jdugaiDocuments\Quantyl\Data\Workspaces...
L& MP 8threads to save current WS)
£t Units display (currency, datetime, digits precision..) y
£t Thread rds.Datapath
L &
%) Default.Datapath

Q Wor..| # Syst...| & Data | (@ Views| ol Cha.. 2X Opti..|

16.2 COMMANDS

e =) = & &l

£ Paths =
Q Undao stack Cmd prop. (View area)
* Property = General

Selection Max commands in the undo stack (memory impact) 25

el e

Output Undo-able selection False
L2 Outp O
£t Renderer
X MP Sthreads
£t Units display (currency, datetime, digits precision..)
LX Thread

2 Tst

Q Wor..| # Syst...| & Data | (@ Views| ol Cha.. 2X Opti..|

16.3 PROPERTIES

o & 5 # &

£t Paths =l General
Q Cmd Properties.Known.Count 882

* Property Ul.lterns.Max 100 000
* Seledionk E Aggregation func. SumM
£ Output

£t Renderer

£t MP 8threads

L2 Units display (currency, datetime, digits precision..)

L2 Thread

2 Tst

Q Wor..| # Syst...| & Data | (@ Views| ol Cha.. 2X Opti..|
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16.4 SELECTION

o ¥ 5 & &
* Paths = General
£ Cmd Design mode (Unlock charts layout) [ True
£t Property Selection filtering ] True

i Selection filtering type Global

£t Output Ulltems.Max 5000
X Renderer Keep last time unchanged during zoom wheel [ False
£ MP 8 threads Cursor sensitivity (in pixels) 12
* Units display (currency, datetime, digits precision..) Tap.Slow.Lag 200 ms
£ Thread
£ Tst

Q wor..| # Syst..| & Data | (& Views| oll Cha... 2% Opti..|

16.5 OuTtpPuT

Y= 5 F & &
¢ Paths = General
£ Cmd Verbose level 1
£t Property Log file ] True
£t Selection Generate html report after run [ False
L2 Output Focus on output window during threads (run, load)  [] False
* Rendeh
£ MP 8threads
¢ Units display (currency, datetime, digits precision..)
£ Thread
£ Tst
© wor..| # Syst..| & Data | (& Views| ll Cha... £t Opti..|

16.6 UNITS

Unit manager defines how property values are displayed when unit is known. It is just a formatting display

mechanism; it doesn’t modify the way values are internally managed and persisted.

o ¥ o & & &
L2 Paths = General
* Cmd Float significant digits ]
L1 Property Thousands separator
* Selection Export periods in IS0 format (if false, export in ps) [ False
£t Output =l Currency display
£t Renderer Currency display (Warning: it may differ from acco... USD § (U.S. dollar)
Lx MP 8threads Currency min digits 2
* Units display (currency, datetime, digits precision..) Rate to account currency 1
£t Thread S Datetime
£ Tst TimeZone UTC (0)
= Ratio
Ratio % (percent)
Ratio min digits 2
Q Wor..| ® Syst..| & Data | (& Views| oll Cha... X Opti..|
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16.7 RENDERING OPTIONS (TEXTS SIZE, SELECTION COLOR ETC.)

Some graphical parameters are not saved with the view, they are part of user preferences.

o [ 5 @ &
¢ Paths = General -
X Cmd [T FPS (Frames Per Second) expected 7
X Property [Ld Display FPS (overlay) [] True
¢ Selection FSAA (Full Screen AA) [A True
¢ OQutput Use parallelism in vizualization processes (indicators, ... [ True
1% Renderer = Aesthetic (canvas..)
¢ MP 8 threads Selection color I:‘ ffc000
¢ Units display (currency, datetime, digits precision..) Selection filter color . 00cOff
£ Thread Teesfif (e ol s [] eactia
1 Tst Tootip text color . 000000
Glyph min resolution (like trade size) 8
Glyph max resolution (like trades) 16
Spline resolution (in pixels) 20
Chart padding 3
Group padding 3
Graph padding 10
Apply style as default [] True
= Animation
¥ Play speedup ratio 100 %
P Charts Transitions 500 ms
¥ Fadelnlag 300 ms
¥ Animaticn Blur effect [] True
} Blur ratio 67 %
= Charts
27 Max facets 2
::“ MNumber of facets by measure 6
Max details 4096
= Screen settings (DPI)
e R . L Screen size (Inch) 27
O Worksp..| # System | & Data | @ Views | il Charts M L Sereen width poels .
L Screen height pixels 1440
& opi 108.786
= Texts
T Height margin ratio 5%
T Width margin ratio 5.%
T Min dynamic resolution (texts in charts) 12
T Max dynamic resolution (texts in charts) 16
T Static resclution (like texts in tooltips) 12
T Title resolution 14
T Global resolution factor (static & dynamic texts) 1
= Thumbnails
Thumbnail min size (Ul} B4
Thumbnail max size(Ul) 128
v

16.8 MULTI-PROCESSING

You can define here how much processing power (cores) you are allocating to Quantyl.

e b =2 gl &l
* Paths = General
Q Cmd Max possible threads 8
£ Property Max threads, if == 0 Quantyl will define it automati...
* Selection Threads nesting [ False
¢ Output Use parallelism in vizualization processes (indicators... [/ True
Q Renderer
£t MP 8threads
£t Units display i iai
* Thread Max pussible.threads: 8 ) o
* Tst Max threads, if == 0 Quantyl will define it automa ...

Q Wor..| # Syst...| & Data | (@ Views| ol Cha.. 2X Opti..|
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Monitor ]

[l |Cmd chart Mimeframed Apr =) @ 5 (""BETA10.0.2722") NY rats_sightings . double timeline® - Quantyl

Home  Data  Publish  Styles  Window | MONITOR (dev)

A B oog 2 » == Undo stack (™ Redo Sursampling [ T N obj. 707 589 FPS|59.72 im/s
= m B o x| = & & ! ‘ |
g & B Cmd chart (Timeframe 4 Apr. ~ ¥ Undo B Downsampling N bars|o
Logls) Log Run  Tests  SDK | Crash Kil | Batch Random Random ZigZag Refresh views Refresh | Cache | Memory Memory FPS
folder file tests selection help test threads| mode Tables Data Data thumbnails  view | profile (L1.) | Clear Report TWE‘“ display’ Dmﬂ‘ihﬂ im/s ‘
Log Integration tests System Integrity Data generation views Memory Frame rate

This ribbon category provides debugging tools to mainly monitor memory usage, frame rate, logs, and
integration tests.

The verbose level defines how much information you can get in Output Window. Please note that verbose level
may degrade performances a lot if too much information is generated.
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18 OPEN ARCHITECTURE

Architecture of Quantyl is largely based on XML files (Input / Output) that can be easily handled by third party
applications. Data model based on generic property mechanism is a guaranty of its simplicity.

18.1 DATABASE / FILESYSTEM

Quantyl data are structured in a standard file system (not a database) in [my documents] folder.

If you look in the file structure, you will see that many objects have their own dedicated xml file (each manager,
each chart etc.). This simple modular approach facilitates partial loading, sharing, and reuse. Through dedicated
APIs, data I/O may be replaced by custom database access to store and request those pieces of data.

18.2 FILES SYSTEM
A workspace is a non-compressed folder; it has its own files structure under the root.

Copying files and views between workspaces is possible, if you want to spread some view configurations in
multiple workspaces.

» CePC » Documents » Quantyl » v @
C MNom - Modifié le Type Taille

: Data Dossier de fichiers

Default Dossier de fichiers
‘ments License Dossier de fichiers
= Log Dossier de fichiers

Options Dossier de fichiers

Styles Dossier de fichiers

<D Systern.xml T XML Document 1Ko
Default structure:
Folder or file Description

[My documents] Data paths and last workspace used.
\Quantyl\system.xml
[My documents] Logs, you will find here.
\Quantyl\Log\
[My documents] User settings (cross workspaces).
\Quantyl\Options\
[My documents] User default (charts default).
\Quantyl\Default\
[My documents] Contract data (Forex, Stock quotes) are shared between workspaces.
\Quantyl\Data\Rec
[My documents] Workspaces data. 1 sub-folder per workspace. The name of the folder is
\Quantyl\Data\Workspaces the name of the workspace.
[My documents] Scripts and APl modules (quantyl.py)
\Quantyl\Data\Scripts
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v Workspaces
v 9m [})
Alphas
PTables
Runs
v Views
> Default
v Home
Charts
> Home_2
> Hours
> TSync
» Airports
> Belted
> Births
> Carrier movement
» Demo (costs disabled)
> Doctor
> Fifa
> France
> Miami

> NY rats_sightings

> Titanic

> UK accidents

» World cities { 3.1M rows )
> Zip codes

Figure 123 Workspaces structure

18.3 DATAPATH

Some datapath are used to retrieve default data without specifying the complete path. Those paths are
exposed as properties of the current workspace. In fact, they are common to all workspaces. They can be
changed to redirect on different sources.

Those properties are stored in [my documents]\Quantyl\System.xml file:

Property Description
Workspaces.Datapath Default workspaces folder
Records.Datapath Default data records folder
Import.Datapath Default import folder
Default.Datapath Default templates folder
[Default]\Charts
Options (user preferences) B | France B
o ¥ 5 & &l v
£ Paths = General
£t Cmd Aute saving mode (do not prompt) [ False
LX Property Desktop shorcut True
* Selection Name France
* Qutput Category Discovery demo
£ Renderer Path C:\Users\jduga\Documents'Quantyl\Data\Workspaces...
* MP & threads [z Gobal datapaths (close 8 reopen application to makes changes happen. no need to save current WS)
L2 Units display (currency, datetime, digits precision.) = C:\Users\jduga\Documents\Quantyl\Data\Workspaces
L2 Thread = C:\Users\jduga\Documents\Quantyl\Data\Rec
o Tst [ C:\Users\jduga\Documents\Quantyl\Data\lmport
= C:\Users\jduga\Documents\Quantyl\Default
Q wor...| % Syst..| & Data | (8 Views| oll Cha... 2L Opti..|
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18.4 ENVIRONMENT VARIABLES

Variable Description
QUANTYL_WORKSPACES_PATH Paths directories for workspaces. It may be empty or not defined.
QUANTYL_PLUGINS PATH Paths directories for *Plugin*.dll. It may be empty or not defined.

18.5 FILES TYPES

File extension Type Description

xml UTF8 XML plain text XML files are used to save system objects which hold properties.
As all inputs, managers, alpha parameters, simulation settings,
trades results, reports, charts etc. are managed through
properties, it made all those data as open formats.

Those files may be parsed or generated by third party applications
with no license restriction. They are themselves “Open” format.

.qylrec Binary OHLC Record data (no compression)
.qyldf Binary Dataframe (table records)
.qyleq Binary Equity curve data (no compression)
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18.6 DICTIONARY AND ALIAS FILES

Files

Description

[Rec]\Contracts.xml

This file contains contract description, contract currency (ies) etc.
This is a kind of dictionary.

[Rec]\Alias.txt

This file contains alias used when you import data files.

Example:

SampleStringToReplace=EUR_USD,
USD_CAD,

USD_CHF,

USD_JPy,

EUR_CHF

18.7 UNICODE SUPPORT

Quantyl is UNICODE (UTF8) string based. Filenames and path containing UNICODE symbols are supported.

Limitation

A UNICODE symbols are not yet correctly displayed in the viewport (charts, notes in tooltips etc.)

18.8 VERSIONS NUMBER DESCRIPTION

Version number of Quantyl application (exe) and components (dll) is decomposed as:

Major . Minor . Build Number [Beta]

Number Description

Major Major release
Features change, Features adding, New APIs, Ul organization may change
Potentially API change

Minor Minor release
Features adding, Potentially New APIs

Build Number Change at each Build.

Possible minor feature(s) adding (completion of existing ones).
If it’s the only number to change: no API change

Fix are complete refresh of the applications. As they are new installs, they do
not require installing previous fixes (already included in the complete
refresh).

[Beta] optional

Beta versions have “Beta” in their version name.
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18.9 BATCH COMMAND LINE

Open architecture

Launch Quantyl.exe Ul

Quantyl.exe [worskpace_name | worskpace_path |
Delimited text file(s) to import as table(s) (.csv .txt
etc.)]

Launch Quantyl Ul.

If no WorkspacesPath is provided, the most recent
workspace is opened by default.

Several Quantyl.exe sessions may coexist in memory.
Nevertheless, there is no control on potential
mismatched read/write operations that may occur (2
Quantyl working on the same workspace, same
import etc.).

As Quantyl.exe is a windows application with user interface, it returns immediately prompt if you launch it
through a batch. It is why QuantylCmd.exe exists: it returns only after tasks performed.

Command line option []

Description (available results)

QuantylCmd.exe <WorkspacePath> -update

Workspace data tables are updated and workspace is
saved.

QuantylCmd.exe <WorkspacePath used for import
parameters> -importtickbars <file to import>

Import OHLC bars or tick data

Limitation

L

If you have not access to QuantylCmd.exe, you can still use same command line options with
Quantyl.exe, it will perform the task but returns immediately.

A log file [My documents]\Quantyl\log.txt is generated during the batch.

18.10 LoG

Please see monitor section.
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19 NAMING CONVENTIONS

You find below a sum-up of terms and objects used both in Quantyl user interface and in this document. Some

terms are commonly used in trading but are described here in the context of Quantyl usage to avoid possible

confusion.

Object Description

(by close

domains)

AKA also known as

Add-in Add-in are external software components that can modify, add or remove features in Quantyl

AKA plug-in application(s).  Add-in mechanism allow customers and third-parties to extend Quantyl
capabilities.

Table A table is an arrangement of data in rows and columns

Tabular data

Contract Any instrument (Forex or Stock)

Each contract is identified by a unique symbol (like “EUR_USD”, “AAPL”)

Analytics Data Analytics is a multi-dimensional discipline. There is extensive use of mathematics and
statistics, the use of descriptive techniques and predictive models to gain valuable knowledge
from data—data analysis.

Manager Root objects to manage specific tasks.

Each manager has its own properties and manages its children (Chart manager children are
charts, data manager children are tables, contracts etc.)

STK Stock contracts

FX Foreign Exchange currency pair

Portfolio List of contracts identified with a single name identifier

Symbol Compact name to identify either contract or portfolio

Market List of symbols names, which can be either contracts or portfolio

Time A timestamp is way to reference date and time in an absolute manner. Timestamp is generally a

Timestamp large number which counts the number of seconds since 1.1.1970 at UTC time (posix).

Quantyl uses extended timestamp: number of us since 1.1.1970 UTC.
We talk about time in a very large manner in Quantyl and in this document. It is often date and
time.

Prices Prices design STK prices as well as FX exchange rate.

Bid Bid price

Ask Ask price (Bid + spread)

Mid (Bid+Ask)*0.5
We also combine OHLC bar prices with Bid, Ask and Mid. H ask is highest ask price of the bar, L
bid, the lowest bid, etc.

OHLC bar Bar with the following information:

OHLCV bar

0 Open price
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Object
(by close
domains)

Description

H High price

Low price

C Close price

TO Time open in us (posix extended timestamp)

TC Time close in ps (posix extended timestamp)

Vv Volume

Spread max between TO & TC

Library

List of objects templates (that can be copied), that are used to extend Quantyl capability:

e Library of charts to extend or customize existing charts
Etc.

Plug-in

Plug-in are dll loaded at the launch of Quantyl. This is through Add-in mechanism that custom
objects can be provided to Quantyl.

QyIPlugin.dll is the main dll that provides system and managers. Other *Plugin.dll found are used
to extend libraries.

Factories are used to create objects.

Property

Any distinct property exposed by an object.
Each property has:

e Asingle name identifier (like “Color”)
e Avalue (not necessary numerical, it may be anything)
e An optional unit (Currency, duration etc.).

Property has other attributes, like the label displayed, that can be different than the property
name, etc.

Properties are displayed in the property page when objects are selected.
Any objects settings or variable parameters are managed through properties.
Several hundreds of properties are available by default.

Property may be used as a specification or a result.

PStat

Property that can be used as a result statistic

Timeframe

Date-time window with a start date and an end date.
Max resolution of a timeframe is 1ps.

uT
AKA time period
AKA time interval

Units of time (measured in pseconds)

Generally manipulated and displayed with those compact naming:

e Ynfornyears

e MTHn or Mon for n months (as 30.5 days)
e  Wn for n weeks

e Dnforndays

e Hnforn hours

e  Mn for n minutes
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Object Description
(by close
domains)

e Snfor nseconds
e msn for n milliseconds

UT are generally used to define bar’s period, displayed resolution.

] B History |¥2 ;_E] 4
-
Display res. |1 min{M1) |~ -
Load S
Loaded res.| Native UT AL

OHLC bars loadin{ 4 ¢ (1) l
fades SUM(NEL Pn s s (s5)
105 (510)
155 [S15)
305 (530)
h 1 min (M1}
5 min (M5)
10 min (M10)
15 min [M15)
30 min (M30)
1 h (H1)
2h[H2)
4h [H)
6 h [HE}
12 h (H12)
Day (D1}
Week [W1)
Month (MTH1)

Year

4 i
Resolution Highest resolution has finest precision.

Lowest resolution has rough resolution.

Resolution on data time series is defined by its UT.

e Native data resolution is the resolution of data files.
e Loaded data resolution is the data resolution in memory.
Displayed resolution is the resolution used to display data.

Sample (data | Data at a given UT resolution in memory.

sample)

Down sampling Process that reduces resolution of data (down sample UT < Initial UT).
DOW Day Of the Week:

e SUNDAY =1,

e MONDAY =2,
e TUESDAY =3,

e WEDNESDAY =4,
e THURSDAY =5,
e FRIDAY =6,

e SATURDAY =7.

DST Daylight Saving Time (DST) is a way of making better use of the natural daylight by setting your
clock forward one hour during the summer months, and back again in the fall.

Viewport Drawing window where charts are visualized
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Object Description
(by close
domains)
View A view stores the properties of:
e each chart
e charts manager
e viewport
Views are not cross workspaces, they are owned by the current workspace.
Views can be created, removed, invoked in the same workspace.
To pan Make a panoramic view, by moving the mouse
Highlighting Object under mouse is drawn in a distinctive manner, with a lighter selection color. A tooltip may
AKA “Mouse | be displayed.
over”
Tooltip Contextual information displayed during highlighting.

Contextual menu

Mouse Right click menu (or press and hold on a touchscreen)

Renderer Manager that orchestrates drawing refresh.

ul User Interface.

UX User eXperience.

Morphic Ul Morphic user Interface.

ZUl Zoomable User Interface.

OGL OpenGL (2D & 3D graphical Ul).

Command A command is usually launched when user click on a button of the user interface to perform an
action.

Mode A mode is an option that is applied to some commands

1/0 Intput/Output

FS Files System
Refers generally to Quantyl files 1/0 instead of database 1/0.

Callback In computer programming, acallbackis a piece of executable codethat is passed as

an argument to other code, which is expected to call back (execute) the argument at some
convenient time.

In Quantyl callbacks are managed through C++ inheritance model.

Horizontal scaling
AKA scaling out

Horizontal scalability is the ability to increase capacity by connecting multiple hardware or

software entities so that they work as a single logical unit.

Vertical scaling
AKA scaling up

Vertical scalability increases capacity by adding more resources, such as more memory or an
additional CPU, to a machine.

MapReduce MapReduce is a programming model and an associated implementation. It is used for processing
and for generating large data sets with a parallel, distributed algorithm (usually in a cluster).

[Quantyl] Quantyl installation path.

[my Quantyl | Documents Quantyl path.

documents]

GPU Graphics Processing Unit. GPU technologies are also used in high performance parallel
computing.

GB Giga Bytes.

MB Mega Bytes.
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Object Description

(by close

domains)

API Application Programming Interface.

Framework A software framework, in computer programming, is an abstraction in which common code

providing generic functionality can be selectively overridden or specialized by user code
providing specific functionality.
Frameworks are similar to software libraries in that they are reusable abstractions of code
wrapped in a well-defined API. Unlike libraries, however, the overall program's flow of control is
not dictated by the caller, but by the framework. This inversion of control is the distinguishing
feature of software frameworks.

SDK A software development kit (SDK or "devkit") is typically a set of development tools that allows a
software engineer to create applications for a certain software package, software framework.

OLAP OLAP is an acronym for online analytical processing.

AES Aesthetical properties, generally used for color, size or shape data mapping.

PDF Probability density function

CDF Cumulative density function

Stdev Standard deviation
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20 FAQ (Frequently Asked Questions)

The complete FAQ is here: https://www.quantyl.com/faq/

How to benefit
from GPU power?

How many rows
are supported?

How to deal
with huge data?

Is it possible

to import large tick
files data

(several GBytes)?

I got a crash at

launch,

my workspace is
corrupted?
Display is slow,

what happens?

Quantyl current release is not GPU accelerated.

GPU parallelism is an awesome tool when you want to speed up intensive parallel
computation with low branching. It’s not good for all but really shines in this area.

GPU acceleration is one of the main R&D axes; so future release will certainly
benefit of GPU speed-up.

It is not possible to answer without specific data and hardware spec (CPUs,
memory, cache...). The number and the nature of columns matter a lot, and
number of charts and their types must be taken in account too.

Instead of answering this question, we offer free trial on your own data and a
bunch of interesting data samples. We think that the nature and size of those
samples (up to 3.1M rows) will give you a good taste on how Quantyl is performing
in those kinds of context, in your environment.

Avoid importing irrelevant/unnecessary columns you don’t care of.

String type columns are far more computing intensive than numerical ones;
especially when text strings cardinality is high.

Use sampling if possible, when you import data.

Yes, Quantyl performs import per chunk of data file. The complete file is not
completely loaded in memory to avoid memory peak.

Delete [my document\Quantyl\system.xml] file that point on the corrupted
workspace and launch Quantyl again.

You can modify the responsiveness in renderer manager properties (increase FPS
“Frame per second”), it will display less info when you move the mouse.
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How to avoid
“animations” or
change their speed?

“Cold start”:
First load in Quantyl

is sometimes
slower?
Quantyl is frozen

during a long time
when launched?

If a Quantyl.exe is
already  launched,
new Quantyl.exe are
opening “blank”?

Is there a limit of
number of multi-
cores supported?

Is this document
exhaustive?

FAQ (Frequently Asked Questions)

This is a property of renderer manager that you set to 0 (no animated transitions)

It is always fastest to re-load data previously loaded because you benefit from the
disk cache.

Quantyl cartographies Import\ folder and Rec\ folders recursively at each start.
Depending on the number of files and folders to scan, it can spend time. Move or
erase non-necessary data if needed, or reference other import folder as below:

You can also modify directly [my documents]\Quantyl\System.xml

This is a normal behavior and a security to avoid opening 2 occurrences of the
same workspace in memory. It is not forbidden but avoided by default. If your
workspace crashes at launch for any reason, it also avoids locking and repeating
the systemic crash at launch.

Yes, there is a hard-coded Ilimit for the number of threads (256
QYL_MAX_THREADS). It is used to cache some data per thread in vectors. It can be
stretched easily in the next releases.

No, this document gives key features and details on how they are working. Some
obvious commands are self-described themselves by their tooltip.
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https://www.quantyl.com/support/
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22 Credits

* This product includes GAlib, a library of genetic algorithm components. Copyright Massachusetts Institute of
Technology and Matthew Wall. (please check [Install]\Doc\ThirdPartyComponents\GALIB_COPYRIGHT.txt).

* This product includes QuantLIB library (please check
[Install]\Doc\ThirdPartyComponents\QUANTLIB_LICENSE.txt).

* This product includes FANN library, the Fast Artificial Neural Network Library (fann), under the terms of the
GNU Lesser General Public License (LGPL)

* This product includes RapidXMLlibrary under MIT license (please check
[Install]\Doc\ThirdPartyComponents\RapidXML_LICENSE.txt)

* This product includes C++ Mathematical Expression Toolkit Library (Arash Partow (1999-2017)) under MIT
license (please check [Install]\Doc\ThirdPartyComponents\MIT_LICENSE.txt)

* This product includes fastapprox library Copyright (C) 2011 Paul Mineiro (please check
[Install]\Doc\ThirdPartyComponents\fastapprox_LICENSE.txt)

* This product includes some templates of SGL library, a Scene Graph Library from Scott McMillan, under the
terms of the GNU Library General Public License v2

* This product includes 7-Zip 7z.exe under the terms of GNU Lesser General Public License v2.1 (please check
[Install]\Doc\ThirdPartyComponents\7-ZIP_LICENSE.txt)

* This product includes csvtk (Wei Shen) under MIT license (please check
[Install]\Doc\ThirdPartyComponents\MIT_LICENSE.txt)

* This product includes Intel® TBB (Threading Building Blocks) under the terms of Apache 2.0 license

* This product may install a stripped version of Python® (please check
[Install]\Doc\ThirdPartyComponents\PYTHON_LICENSE.txt)

"Python®" is a registered trademark of the Python Software Foundation
/// Included data (as data demo samples): ///

* [UK accidents demo...] This product includes some data coming from public sector information licensed under
the Open Government Licence v3.0.

* [World cities demo...] This product includes some data created by MaxMind, available from
http://www.maxmind.com/

* [Rats sighting...] This product includes some data under CCO 1.0 Universal (CCO 1.0) Public Domain Dedication

* [Airports demo...] This product contains some data under Database Contents License (DbCL) v1.0
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* [Fifa demo...] This product contains some data under Attribution-ShareAlike 4.0 International (CC BY-SA 4.0),
Creative Commons, license (https://creativecommons.org/licenses/by-sa/4.0/)

*[911 demo...] This product contains some data under Open Database License (ODbL) v1.0
(https://opendatacommons.org/licenses/odbl/1.0/)
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