WHAT (AN THE VISTORIAN DO: A FEATURE OVERVIEW J

The Vistorian is a fool for intecoctive exploration of
MULTIVARIATE , TEMPORAL & GEOGRAPHIC networks.
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The Vistorian con visualize various
properties of networks, such as::
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The Vistorian offers 4 different interactive visuolizotions:
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| WHAT (AN THE VISTORIAN DO A FEATURE OVERVIEL) |

TIME RANGE SLIDER

A linbradar S L
decide when;h.%r you want losal;ok
at your network all at once...
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..ot just at specific ranges of +ime.

Of course, the time range slider is availoble {or all
fouc visualizotion types the Vistorian has 4o offer -
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l(' ’:he loaded doda includes time, thot is.

Filtering lets oij ow hide and
display nodes and'L

+39es, {o have a closer look at
particular 3roups , themes or tfopics.
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You can use all of the interactive {eatures combinad , too!
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(WHAT CAN THE VISTORIAN D0: A FEATURE QVERVIEW

All visuolizotions in +he Vistorian ace olgor‘-’:hmicollg
optimized Ho reveal network structures such as...
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The visualizations ace also fully linked and con be explored side by side.
This allows gou To make the most out of eoch visualizotion's sicengths.

This tecnnique is also called  brushing & Linking.

BRUSHING & LINKING

Highlighting something in one visualization... «.also highlights the selection in the
Other visualizotion.
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The Vistorian is a standalone, open-source application.

Jour personol network dota is kept safely in Y0UR lorowser's
local storage until you delete it.

No account is required and no personal data is transmited
to our servers.

The Vistorion is developed by:
Microsoft*

Research @
Read more about it at vistorian. github.io
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| NODE TABLES AND LINK TABLES

(When working wilth network dalg,
encountes different tgpes of +ol

LINK TABLES

‘e’ou. m\3h+

NODE TABLES

s _ - — e - Name .  Prof et . City
Sender, Receiver, Amounti(K); Year, [ype E -
= a o o e ob Merchant he/him 16 Jedburgh R(Lewes
ab e 10. 1801.Loan Anton Lawver he/him 98 City Walls R Clunie
ob Charles 14 1803 Gift Charles Accountant he/him 30 Rhosddu Rc Fidden
ob Charles 3 1810 Purchase Fred Attorney he/him STCloch Rd St Harmon
Bob Anton 2 1801 Purchase Lily Accountant she/her 81 Peachfield f Challacombe
nton Bob 5 1810 Loan Felix Flight Attendant he/him 78 Seaford Ro: Cumwhinton
hnton Lily 4 1804 Loan ulian Police Officer he/him 46 Marlboroug Southampton
Fharles Rnton 5 1804 Purchase Alex Teacher they/them 39 Foregate StiCodmore Hill
| HP¥ Rilat balbiva 10 0Ockbhaea Do Lot D 4

ln Link tables, each row odlescribes one relationship
between two entities (ie., nodes). For example, +he
macked row hece shows one money transfer Crom
Bob to Charles, where the amount was 4tk
ond it wos a 3&(34

In node toables, each row contains informodion
about one single entity (ie.,node). For example,
the marked row in this fable shows thot Charles
is a0 accountant, goes by helhim, anol lives
at 20 Rhosddu Rood in Fidden.

The main difference between the +wo kinds of tobles
is the way they are used 1o specify netwnorks:

To:r et

Solrce \f -
g inAHGIbates
Node = No = = Mv = . 53 - -
ob Charles 10 1801 Loan Bob Merchant he/him 16 Jedburgh RiLewes
Bob Charles 14 1803 Gift A:toln ;awver :e/:fm 98 C::y \g/:us R C.I:;\ie
Bob Charles 3 1810 Purchase Charles ccountant e/him 30 Rhosddu Rc Fidden
Bob ISRt T 2 1801 Purchase Fred Attorney he/him  51ClochRd St Harmon
Lily Accountant she/her 81 Peachfield F Challacombe
nton Bob 5 1810 Loan = e S

Link tobles can be used. to directly crente a.
network fom them, since all information cloout
the links is there. Visualized, this pact of the
toble could look L“‘:/H"S (or this, if aou include

the Lmk oftributes
CHARLES CHARLES
Bos Bos
ANTON ANTON

LOAN GIFT PURCHASE

If we look at the node toble, however, we see
No dicect network struduce.

We could at best create a visualization thot
Shows how many people have whidn jobs...

AtrogNEs K
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7 AccoonTanT LAWYER

FRED

CHARLES ANTON P

But that is not rcollg pucposeful,
especially in +hisSwase.

LINK TABLE
|

]

—_—

Insteodl, node tables are used
TOGETHER with link tables.

This way, they complement each other, because
Link tobles cannot contain information obout
the entities themselves * (Like nodle +ypes)

Y

NODE TABLE

* well technically...




| NODE TABLES AND LINK TABLES

... Techaically, they couldl - but recoroling dota this way is
w32 D @dreme;? tedious, redundont, and ercor-prone. T
(/0%:\;\\5\ Imaaape‘ﬂq; had to recorol Jchg profession of ench gl u‘;’ your
individual over and over in eadn row: analysis, Since
g here you no
{ Sender . Receiver. have ?wouCha‘ﬁ&-
S 2.2 Profession LT 4.2Profession onc Accountant and
v o -
Merchant Charles Accountant one Acconutont!
Bob Merchant Charles Accountant 1803 Gift
Bob Merchant Charles Acconutant 3 1810 Purchase
Bob Merchant Anton Lawyer 2 1801 Purchase
Anton Lawyer Bob Merchant 5 1810 Loan

So this is why insteod of huvin3 such
a redundaat table, we 90 for...

THE BETTER SOLUTION

..where we outsource the informadion about
the nodes o an extra {olde.

Link TABLE Nooe TaeLe

) he/him 16 Jedburgh Fi« Lewes

Merchant

IBob Charles | 10 1801 Loan Anton Lawyer he/him 98 City Walls R Clunie

lBob Charles 14 1803 Gift Charles Accountant he/him 30 Rhosddu Re Fidden

|Bob Charles | 3] 1810 Purchase Fred Attorney he/him  51ClochRd  StHarmon

l8ob Anton 2 1801 Purchase Accountant she/her 81 Peachfield f Challacombe

IAnton 'Bob I 5 1810 Loan Felix Flight Attendant he/him 78 Seaford Ro: Cumwhinton

Anton Lily 4 1804 Loan ulian Police Officer he/him 46 Marlboroug Southampton

ICharles I'Anton | 2] 1804 Purchase lex Teacher they/them 39 Foregate StiCodmore Hill

Charles Lily 6 1811 Purchase Iliver PilotL h|e/f11.lm 10 Oclft\am Ro East Preiton
Informotion about the entities' Informotion about the entities

relahonships qu'nselves

Just maoke suce thot the node names match in
both tables, so Visualization tools an

interpret them frectly.
Bob —
=

(o}

There ore special cases of tobles thot ace neither
really Link nor node tobles, but con shil be used
alone o form a aetworle .

An exomple would be this Genealogy {able:

oo Gonaon). ) o)
0l

Celine Charles Dave Eve

Ana Fannie Gerd Mike Dianne

Celine Maria Jodo Pedro Ana

Dave Mia Robert Justin Sophie

Mike Clara John G . NanoN\

:::m :;‘:;e' ::;eo j The Vistoran, {or example, would interpret
Laura Tamara Julian D this tole as a node table and inf’(f o
Troy  Natala  Alex different Link type for eadn column.
Victoria _ Celine Oliver Al T 1




HoW TO PREFARE DATA FOR EXPLORATIOM

As soon 05 we have cur raw doto, there ace fwo
coutes of explocation we can tole, dependling on whether we hove o

r RESEARCH QUESTION
o d Lo —

HYPOTHESIS- DRIVEN —— OPEN-ENDED
RESEARCH EXPLORATION

cwhe You hove an iden ol what - where. you go the expetimental path
gou itk s 4o kngw, for example.... and fid ai?eres{ns ms:as clong fe

TN~

Which bers of which

me'?‘hcs lm + mk- oow | wonder
which &Qﬁ of other q’ il w?(: any paerns in
during slok ponrhamml sﬂ-hnss +hese networks?

in edher case, our Sw‘ad(ng
fo.m will be our dotaset,

| collected all these data
olou

let's look ot this example dofaset
obout stuoleals and where {«h&\’
wocked ofter smoluok

Western  California  California Berkeley  A.B. ties Arts ‘

Eocn row woatoins details cloout
one student, For example, this one is

"b.frlsoﬂ Aﬂ\dd who is Western Md.
studied at the Umversdj of California,

But how do we. find
o network steucture

in this?

To do +had, we should first creote a

CONCEP‘I. MAP pld_main Field_2  Field_3  Year_start Year_end H

Name_eng Name_zh Nationality University S

A concept mop shows which enfikies exish in our nekwork @nd how they are celated.
I.ds see whok columns we have ondl which concepts we con find.

“Student " would be an dbvious entidy. This is why such dato ace calied
? ety 4, Jees. ? = DESRIPTIVE DATA

Like ‘Nome' and “Notionalily” describe ‘Skudeat’,
. A Ulllmﬂg Cnly andl Stale” could descrilbe Unwus-lg or
? £ 2 “Field" and Level” could desccive Degree

Note thot there is no eduel column named
student” Hhough. Insicod, the nceph ‘Studenl” is described
by multiple columns in our toble.

TR WE——CE—_——— W W—



HOW TO PREMRE DATA FOR EXPLORATION

After we hove found some entities, we an skekdn

Its impockant 4o kaow that thert is not
our concept map:

olways o single ‘cocredt” solution:
’Degme. could also be. }reoted as desceiptive
dola for ‘Student”, or “Locotien and “Sedor”
could be descriptive dato. [or “Emploger .

Which entities and descriplive data we
concentrale on depends on ouc curcent cesearch

This con end up -
bolfing Lke o Question or focus.
mind m‘lp'- We may also ignore. parls of our toble!

So, Let’s foke an example. reseacch
question aad, plan how our netuwork
could loole Like to arsuwer il.

PREPARING THE DATA

Which alumni from which univecsities
worked {or which emploger ?

Let's Look at the toble ond our

concept map and +ry fo identify In this cose, we dont need more

the minimum amounl of columns than "Nq:.thc-mg", "quve:rSiJBj
(i.e., concepts) that we can and 'Emploger_main ™.
map to nodes.

Let's fry 4o skekch ho
I nekobric aoald. look Lke, How do we map the. UNIVERSITIES ?

?
! ° 2
(Student]) (Student2) (Student3)

We have dicected. Links, with eacw student ,
hoving one employer 0s o “target! Emploger?) (Emploger?

Muppiag studeats ond employers is easy-




LHow TO PREMRE DATA FOR EXPLORATIOE_'

I we add them as nodles .
the network will become ! So instead, we can map them

cluttereol and hard to read... Hhrough the LINK TPE.

University/]  University 2 University 3

Both of these graphs
Show the
SAME INFORMATION!

Technically, you could have your dota
visuolized now. There is just one optional

step Left to do:
OPTIONAL OPTIONAL
If you wont, you coulol add node Such a toble should (ook Like this:
Hypes {or beHer visuol dliskinction: None or 1D Node type
O f\Ode “/
¥
Arnold Julean Student
© StuoenT Arnold_Millard Student
© EMPLOYER Au_Silwing P.C. Student
Avery Eric Student
To do this, you need. to P‘Wide.““ edn Baker John Earl Student
toble Hhat specifies each entily’s +9Pe' Baldwin_Berry O. Student
Barnett_E.E. Student
N 7

And i€ gou have all gour taboles hand )
= you are 0w reod.ﬂ {2 import your da! -~

into o visualization +ool!

4 A\



UPLOADING DATA & CREATING A NETWORK SCHEMA WiTH THE VISTORIAN J

,'m;jurl wm/

(]

This comic uses the (:ouowiﬂg dodosets:

Viscomicolota2 —» (examr)le eneol
viscomicdotoset —b(duh’)sd wth alumni & &employers)
studentnodetypes —» (node types for the alumni dolasel)

But you can also follow oloag wilth gour own data!
See how o prepare your dato. here : @—— L

o

When S{'Orhﬂsm V\S‘Oﬁﬁﬂ, you Wikl
see the following:

node. {able)

r

visualize.

My Networks ]

Create or select a network to

o Marie_Boucher X & J

Ths s your Data View

.

You con click on the buton
"Creote network"
ond create your own netwock...

to uploaal

< 0f you can exploce Hne delault
example dodaset (irsk.

P g o e Wt

You'll have to name Your network...

Enter a name for your network:

Table Format

@ and then Specifj your data {ormad.

D e P Other Format
© Fyour dome o o el gt £ 0 1 O 1 1 o o e 0 4 speciic setmark
[MySfirst.etword] - —

In most coses, you will . Bnd. seleck oy “CSV" Lo
have your dataTn a toble Miccosoft Go +o File > Save As.. the deopdown.
Hhot needs 1o be expor)red Excel _

as a .csv [ile. ; = _:L'ﬁ :NM"—':M —
- = Excel Workbook (*isx)
E— Excel Macro-Enabled Workbook (*xdsm)
ﬁ’o/o‘\:knom now +D '\ - Cotns | bmd-m-ywm(-nsn)
2 e n ste " p
expor# o .csv (fnle, -
\' | _Cwteed & ‘
~ FLd

I (\335) _

Go 1o File, and scroll down..

DoKX
® Num 3 Edit Insert Table MM_:_'-
(s X ] —Tew.. N iy S _
v N 125%v Open.. %0 0 POF...
[view Zoom Open Recent > Save as Template.. .
Close KW Reduce File Size_.. 09
Scaory | save xS gaianced >
DOwN| | Duplicate 0xXS Set Password...
Rename... Print_ xP
.. Yo Dowanload” >

Go 1o File, and scroll down..

Comma-separoted values”

B MyNetworkFile % @ o Makeacopy |V

@ View Insert Format Data Tools Add-ons —————————— .

- Email > : -.

- Share AN - ™ U —
» e : _ Microsoft Excel (xisx)

J|  New > ™% svailable offline OpenDocument format (.ods)
B Ocn oo | SEROLE= ¥ Versionhistoy > | poF gocument (pd)
» Import DOUN - Rename Web page hlni.rbpcd)
: Make a copy .: B Move o
P - & Add shortcut 1o Drive Tab-separated values (Asv, curren]




| UPLOADING DATA & (REATING A NETwRK SCHEMA Wit THE VISTORIAN. |

L @ Then, the Vistorian needs to kaow how links

are represented in your data (i.e., whether you

hove o NODE TABLE or a LINK TABLE

So... which kind af +oble do 9ou have ?

LINK TABLE

¥

NODE TABLE

¥

1. Are links directed?
oves b e =) @ ——P @
om/'

oo ~— _»@—©

NameTeng K Name"zh K Nationality Kl University K State™ K3 Uni"city” B DegreeTsot OD OD
lAbend_Hallet NA Western Stanford California__ Stanford  NA m ‘J m m w
Allman_N.F. NA [western Virginia virginia___|Charlottesvil B.A. > hd hd ATHER VIOIHERE
Allman_Roy G NA Western Virginia Virginia____ Charlottesvil LL.B. Bob —"Ce"n e Charles Dave - Eve -
Anderson_PauR2% _ |Western 'emporia ColléKansas 'emporia__ a8, I i .
Anderson_Pa B2 % Western Pittsburg The Pennsylvani: Pittsburg _ B.D. Ana Fannie Gerd Mike Dianne
IArmour_Wen(N 'NA :
e use your own dota or the AS. Celine use your own doda or the Ana
Amold_ulear®  Qlumni - amplosers exomple dotaset [ Bs. Dave example ganealosg dataset | sophie
Arnold_Julear u_n_ = r
= IMike AT Falala) Ganrma— _Amanda |
You uxll be asked (J ”‘ t 1’0?08 dmp our ( ) Drczqc& olmp 3our .CSV
whether your links Le uplood i
ace d(fCCM s 2. Upload your table 2. Upload your table

@
You will see. a proview ok

your toble. Check whether
it has a header row or not -
you doa t want the nomes
of the columns to be
added as nodes!

-’ll 2

Slanf| Ministry oﬁ:
\Califd Shanghai Td

Mira_|Yole | Liberty Daur
‘ﬂﬂ l‘ ‘!’]:DQ !!gi'ﬂnﬁl ga,,

[ Has header row ?

)\
UNI | tMPLoatR / .

NAME

UNI |

EMPLOYER

Bob  |Slanf]

Ministey of 4|

|Darcy TCatiR

Shanghai Td

Mira. [Yale

Liberty DQ-ft

Martin |Corne

Notional Sout

®) Mace

Eeaallaal

™ Has header row?

b 4

4

Nexd, you need to tell
the Vistorian whidn

columns in your toble
describe your source

and +¢1r3¢).1l nodles.

(Or, simply, which ace
the +wo nodes that
have a relokonshi p)

SOURCE TARGET

0—+0

In our exomple, we want
1o see relotions between
alumni and employers:

Source node label:* l Name_ei (first value is
Target node label:* Employer_main (first valu|

e e
-

@

 —

Next, you need to specify which column of
our toble contains your main nodes, i.e.,
ﬁnose you want to see the relationships of.

In the example geneology, that would
be. the column "'CHILD".

Node [CHILD gfirst v. —
~—Y 0\\; ATHER

E1C-..

THER

r/
%



| 0PLOADING DATA & (RCATING A NETWORK SCHEMA WITH THE VISTDRIAN J

1

Next, there are o {ew optional fields you
con specify if your researda question or
network struckuce requires them

OPTIONAL

LINK ID - in case you have
unique |Ds assignéd 1o gour

. links, which is only reolly
Link ID: C E,) used in special coses.

) LOCATION - if your dota
Location of E contains geagmphir_ol
source node: @ information and you wont

it visualized on o map

Optional fields:

Location of
target node:

LINK WEIGHT - if you hove
numerical volues indicakna
Link weight: E

(see more here:

A LINK TIPE - if you have
Link type: E different kinds of

l relationships.

© (see more hece:

WHETHER A LINK S DIRECTED-
only relevant if you have
both direded and uadirected
Q 9 links in your network, and
a column that specifies
something Like dlirected -
& .'Sesu or ‘!noﬁ

Whether a link is
directed:

'4
<Y

Then, all that's Left to do is fo specily
which other wlumas your main nodes
have a relationship 40 - and how you
want o name them.

Choose a reloted
columa - {or example,
“MOTHER", anal name
the relotion...

Click on the ‘Add
Reladion" - Button :

B0

+ Add relation

Column: [MOTHER first value is “Celine”) v}

Link name (type): |Mother

the “strength“of a connection,

The name yYou choose will au’toma‘mollj
become the name of this relation's Link type,
so you con later find it in the legend easily.

Column: [MOTHER (first value is “Celine) _ v]  Link name (type):

CHILD MOTHER l
o0 —— Mother

-@ Then, you hove to check whether

your links hove associated times - if you waat to
explore your network over +Hime.
e. 9- 1
FEB. 12 MAR.12

il e

You need. to specify al least one type of relation
1o be able to form a network, but you

coan odd as many as you want !

GODFATHER Cohumes: (MOTHER (st vaue & “Cofne) V) Lk name (ypek: [Mother
GODMOTHER —

Colures (FATHER (st voue s “Chares) ) Link ame (et Father |

CHILD MoTieR _—
Colurn: (GOD-FATHER (st valoe s Dave®) v)  Link name (ypet [Godtan

FATHER  Colmwe (GODMOTHER (st vae s Eve) v] Lk name (yper: Godmol

3. Are links associated with time?

® No, my links do not have associated times or
O Yes, each link is associated with a single time

¥
-

Thea, specify which

column contains the

times, and also which
formot they have.

e.g.,
24.03.98 —» %d %m by
March 24,1298 & 4B %d %AY

v

As soon as gou're spcc.(.ad all relotions
that ore ol interest 4o you...




| 0PLOADING DATA & (REATING A NETWORK SCHEMA WITH THE VISTDRIAN J

v v

Lostly, you have the option to
uplood an extra table (asa.csv {ile)
that specifies node types, if you have one.

For the examgle data, you can use this fite:
hngur l.com /S’rudenlnodehdpe.s

Without With

r\ode pe table: node Pe toble:
— UniA4 O Employer — Uni1
— Uni 2 © Student —— Uni 2

Do you have an extro.
table with node types?

¢
w L

@3
Jﬁ\en, drag aad drp your
(ile Like before and chec.k

again if i+ has o heoder row.

The Vistorian also needs 1o
know whicha column of the table
contains the Node 1D (or rather,

the eatities whose type is
specified), and which column
contains the types.

Entities Node Tgpe,s

{

Node ID [0 (first value is "Abend_Hallgt") VJ

Node type [1 (first value is "Student") ¥ VJ

As soon os you have completed
these steps. ..

vuad You con choose one of the 5 visualizakions
ks offeced, and start explonna
Select ‘:]wr ne*mrk

...hope(qllg you will find some
.n&ercshng .nsighis.‘
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