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JAaHHBIH MOMEHT TPYOHO aalTHPOBATHECA K YEMY-TO
WIA KOMY-TO HOBOMY. 3ybuamvle, HeposHble TMHUH
BBISIBILIIOT JIEP30CTh M BPaKACOHOCTh. A €CIi JIMHUN
niaguvle, OKpyenvle — TO BBl YEIIOBEK MSTKHH, CITO-
KOWHBINA, MIyIIUA Ha KOMIpOMHUCC. [ pybvie nunuu
XapaKTEePHBI JJIs YeJIOBeKa, HAXOISIIErocs B SMULEH-
TPE CII0KHOTO KOH(IUKTA HITH POOICMEI.

Cuna nascuma. C moMOIIBIO HAXKUMa MOXKHO OIle-
HUTh XapakTep BHEIIHUX SMOIMOHAIbHO-BOJEBBIX
TIPOSIBIICHUI aBTOpa (pHuC. 3).

Puc. 3. Ananu3 o HaXXUMY

Kak B modepke, Tak U B pUCYHKE CUTbHbBIL HAACUM
MPUCYII JIIOJSM SMOIIMOHAIBHO aKTUBHBIM, SHEPTUY-
HBIM. Te, KTO puUcyeT co crabvim Haxcumom, mpedbl-
BalOT B OMOIIMOHAJIBHO CHI)KEHHOM HACTPOEHUH, HE

0c000 AaKTHUBHBI B 3MOLMOHAIBHBIX ITPOSBICHUAX.
Hmnynvcuenuiii, nenocmoanHulll yKa3plBa€T HA HEPB-
HOCTb, WMITYIbCHBHOCTb, JIMIIHIOK 3MOLHOHAIb-
HOCTh NpPU NPHUHATHU >KU3HEHHO BAKHBIX PELICHUMH,
HOPBIBUCTOCTb.

3akJouenue

Takum 00pazoM, MBI MOXEM BHJETb, YTO PHCY-
HOK — 3TO BCErJa KaKoe-TO COOOIICHHUE, 3amudpo-
BaHHOE B 00pazax. Kaaplif 2IeMeHT U 3aBUTOK HECET
B ce0e KaKyo-1r00 MH(DOPMAIHIO 0 XapaKTepe aBTO-
pa u ero SMOIMOHAJIBHOM HacTpoe. [losToMy pucy-
HOK — 3TO OJWH W3 CIOCO0OOB 3ariITHYyTh BO BHYTPCH-
HUH MUp 9eJI0BEKa U TIyOXKe IMMOHATH CaMOTO ceOsl.
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Introduction

It is undeniable that web technologies are very
popular and they have very big impact on many sec-
tors of human activity. These technologies allow us to
send big arrays of data across the web and store and
show it in a proper way. But it is very difficult for
scientists to analyze raw data. So, we have to find
ways to represent data in an aesthetically pleasing and
comprehensible form. Instead of using boring excel
tables, data can be presented in a more creative format
with the help of visualization tools.

As the power of web browser increases, the crea-
tion of complex visualization of data via the web be-
comes possible. So, now we can easily visualize our
data in a very effective way. But it is difficult to find
an ideal framework, because each of them has its own
specific features. People prefer libraries with the fol-
lowing features: reliability, quality of support and
documentation, popularity, efficiency in information
binding, appearance, performance, simple API,
weight of library, etc.

The most recognized visualization frameworks in
the world are RGraph, Canvas,js, Highcharts, Google
charts, Dygraphs, D3JS. Let’s consider pluses and
minuses of each one in detail. Here you can see ex-
ample of the standard chart (fig. 1).
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Fig. 1. Example

Rgraph

One of the most popular frameworks is RGraph. It
isafree HTML5 and Javascript based library, it uses
the HTML5 canvas tag and it leads to smaller page
sizes, lower costs and faster pages loading. Rgraph
provides high performance. This product is reliable,
because it was created in 2008 and has been develop-
ing until now. It also provides many supported tech-
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nologies, simple drawing APl and a lot of tutorials,
20+ chart types.

One of the main features is dynamic update, be-
cause data changes every time and chart has to simul-
taneoudly change itself with the data. Also, it has in-
tegration with MySQL and PHP, it allows usersto get
data from databases and instantiate and draw a chart
according to this data. By using AJAX requests users
can easily fetch data from an XML or JSON file.

D3JS

A famous and efficient visualization library uses
the wide range of technologies: HTML5, JavaScript,
Scalable Vector Graphics (SVG), CSS3 technologies.
This library is used by companies such as: “The New
York Times”, “Datameer”, “OpenStreetMap Founda-
tion” and others. D3 allows you to bind data to a
Document Object Model (DOM), and then apply da-
ta-driven transformations to the document. As a sim-
ple example, you can use D3JS to create an HTML
table from a JSON data. Or, you can use the same
data to create an interactive SV G pie chart with visual
effects.

It supports many charts, and a lot of effects, non-
standard plots, but it has really low performance,
which makes areally big minusto thislibrary.

CANVASJS

CanvaslS is an easy to use JavaScript library,
which was built on HTML5 canvases. It supports all
devices: iPhone, iPad, Android, Windows Phone, Mi-
crosoft Surface, Desktops, etc. This alows you to
create powerful charts that work on each device,
without additional maintenance or functionality of
your web application. CanvaslS has many beautiful
themes and it is faster than Flash and SVG Charts —
result of this is lightweight, beautiful and responsive
dashboards.

CanvasJS has alot of chart types:|Areal|Bar)|Bub-
[ble][Column][Doughnut][Line][Pie][Spline]| Spline Ar-

lea] [Scatter (Point)| [Stacked Area| [Stacked Bar
Stacked Column]|Step Line] Some features of Can-
vasJS are: the library has a ssmple APl and beautiful
themes, which are set, by changing one parameter; the
performance is very high— Canvas]S processes
100,000 Data-Points per just around 100 milliseconds.
It’s really good if you need high speed of data pro-
cessing.

To sum up, CanvasJS is very simple to use, well
documented, it works across all devices and browsers,
has awesome performance, and is supported directly
by developers.

Highcharts

Highcharts is a charting library written in
HTML5/JavaScript, offering intuitive, interactive
charts to your web application. Library works across
many devices, but it has problems with mobile brows-
ers.

It has a lot of charting tools, some of them: Line,
Spline, Area, Area spline, Column, Bar, Pie, Scatter,
Angular gauges, Arearange, Areasplinerange, Column
range, Bubble, Box plot, Error bars, Funnel, Waterfall
and Polar.

Charting tools use SVG for the graphics rendering.
Additionally Internet Explorer graphics are drawn
using VML.

Highcharts is solely based on native browser tech-
nologies and does not require client side plugins like
Flash or Java. Setting the Highcharts configuration
options is very easy; you can be a not experienced
user to make it. Through working with your web ap-
plication, you can add, remove and modify series and
points or modify axes at any time after chart creation.
Sometimes you want to compare variables that are not
of the same scale - for example temperature versus air
pressure. If you turn on exporting module, your users
can export the chart to PNG, JPG, PDF or SVG for-
mat by the click of a button, or print the chart directly
from the web page. By zooming in on a chart you can
see directly what you need.

Google Charts

Google Charts is an extremely powerful library
that can effectively visualize data on your web appli-
cation. It is completely free for all purposes. commer-
cial, persona, educational or even governmenta. It
provides many chart types like line charts, bar charts,
pie charts, Venn diagrams and complex hierarchical
tree maps.

Google Charts is highly customizable, so you can
easily change the style of your chart by selecting its
size and colors and ignore these options to draw a
method. It makes charts more attractable and under-
standable for users. Charts are highly interactive and
exposdeventslto interact with users.

It has really full and readable documentation; it
supports many technologies such as JSON, XML and
AJAX to load data. It has alot of tutorials, demos, big
user community, so, it is not difficult to find a solu-
tion to your problem. Google Charts has a class
DataTable which provides a lot of methods to work
with databases and representation of data. Charts are
rendered using HTML5 and SV G technology to create
scalable charts with resolution independence and pro-
vide cross-browser compatibility (including VML for
older |E versions) and cross platform portability to
iPhones, iPads and Android.

Dygraphs

Dygraphs is a flexible open source JavaScript
charting library that produces interactive, zoomable
charts of time series. It allows exploring and interpret-
ing dense data sets. It supports many technologies like
CSV, AJAX, JSON and XML. Dygraphs is highly
compatible. It means that it works with all popular
browsers (including Internet Explorer 8) and modern
mobile devices such as tablets or smartphones. But
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http://canvasjs.com/docs/charts/chart-types/html5-area-chart/
http://canvasjs.com/docs/charts/chart-types/html5-bar-chart/
http://canvasjs.com/docs/charts/chart-types/html5-bubble-chart/
http://canvasjs.com/docs/charts/chart-types/html5-bubble-chart/
http://canvasjs.com/docs/charts/chart-types/html5-column-chart/
http://canvasjs.com/docs/charts/chart-types/html5-doughnut-chart/
http://canvasjs.com/docs/charts/chart-types/html5-line-chart/
http://canvasjs.com/docs/charts/chart-types/html5-pie-chart/
http://canvasjs.com/docs/charts/chart-types/html5-spline-chart/
http://canvasjs.com/docs/charts/chart-types/html5-spline-area-chart/
http://canvasjs.com/docs/charts/chart-types/html5-spline-area-chart/
http://canvasjs.com/docs/charts/chart-types/html5-scatter-chart/
http://canvasjs.com/docs/charts/chart-types/html5-stacked-area-chart/
http://canvasjs.com/docs/charts/chart-types/html5-stacked-bar-chart/
http://canvasjs.com/docs/charts/chart-types/html5-stacked-column-chart/
http://canvasjs.com/docs/charts/chart-types/html5-step-line-chart/
https://developers.google.com/chart/interactive/docs/events
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there are few types of charts, just area, bar, candle-
stick and line charts.

There are many companies which use dygraphs
such as NASA, Wikimedia Foundation, Eutelsat and
Google. Although it has active developing communi-
ty, the community is smal. However, dygraphs li-
brary isfully tested in many cases, so there are alot of
examples. Furthermore, you can find well-
documented API and many demonstrative tutorials on
the site.

It is capable of handling huge data sets. You can
easily bind millions of points without errors and bags.
Furthermore, it is highly interactive, so you can attach
many events to charts like zoom, pan, mouseover.
Finaly, one of the main features is that the library is
lightweight, because it allows pages to load faster.

Summary

To sum up, we have to say that al libraries have
their own good sides. But, first of al, we want to un-
derline two charting tools. Google charts, and
rGraph,. They are more optima in terms of all fea
tures, because other libraries, for example, Canvas.js
can boast their performance, but its other aspects are
very poor developed, D3 has awesome visualization
but low performance. If we consider that javascript

and jquery are executed on the client side (browser),
we can have big problems with the speed of opera-
tion. Google charts and rGraph are the most suitable
in each aspect of the features. Google charts has date
time axis and it can combine charts, another good
feature is a data table class, which enables to work
with data and change the view of this data easily, it
supports query class for work with databases, whichis
not the feature of RGraph. However, if we need high-
er performance, RGraph is more suitable to solve this
problem.
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Beenenne

Wuctutyt xubepnernxu (MK) obpasosan B 2010
TOJly B paMKax CTPYKTYpHBIX npeobpazoBanuii TIIY B
CBS3U C IIPHUCBOCHHEM €My CTaTyca HaI[OHAJIBHOIO
uccienoBarenbekoro yaneepeurera. MK ocHoBan Ha
6aze mHCcTHTYTa «KMOEpHETHUECKMH IIEHTP» W psaa
MOApa3/ieIeHUHi MAIIMHOCTPOUTEIBHOTO U 3JIEKTPO-
¢usmueckoro QaxynpTeToB. V3MeHeHHs B opraHu3a-
IIMOHHOW CTPYKTYpe MHCTUTYTa HOTpeOOBanyu OOHOB-
JIEHUs. PEKIaMHOW NpoAyKUMH. Pexnamnas nponyk-
st UK paspabateiBaeTcst ii HECKOJIBKHX KaTero-
puii JTrozieit: abUTYpHUEHTHI, MapTHEPH! U T.1. B cBs3n
¢ yeM B pykoBoacTBo MK mpemmoxmin pa3paboTats
HOBBIM (PUPMEHHBIN CTHIb M Pa3paboTaTh «CBEXHUIIN
OykJieT st abUTYpUEHTOB BCEX HANpaBlICHUH WHCTU-
TyTa. Bykiner nmomkeH OBITh y3HaBaeM M JJOCTaTOYHO
IpocT B rpaduiyeckoM OTOOpakKEHHH, a TaKXKe OTpa-
xKath crenuduky paborsl (Muccus WHctuTyTa Ku-
6epuetukn TITY — co3manue, pacnpocTpaHeHHE H
NpUMEHEHHE 3HAHUH B 00J1aCTH MPUKIIAIHOW MaTeMa-
THKH, BBIYUCIHUTEILHON TEXHUKH, NHPOPMAILIMOHHBIX
TEXHOJIOTHH W CHUCTEM YIPABJICHUS B TPOIECCE BHI-
MOJTHEeHUS (PYHIAMEHTAIBHBIX M MPUKIATHBIX HCCIe-
JIOBaHUH, MOJITOTOBKH W IEPENOATOTOBKH HHXKEHEp-
HBIX W HAYYHBIX KaJPOB).

IIpouecc co3nanus

bykinier paspabarbiBasicsi B rpad)MueckoM pejax-
tope Corel Draw ot Havasa, 10 KoHIa. BaxkHoi ua-
CTBIO CO3/1aHHs OyKIIeTa SBJSUIOCH COXpaHEHHE LBETa
WHCTUTYTa M JIOTOTHIIA, HO OYKJIeT He MOJDKEH OBLI
UMEThb XOJIOJHOW TaMMBI WM OBITh MPAYHBIM U Ce-
peiM. OOBIYHO BCE MPOEKTHI MPHHSATO HAYWHATH C 3C-
KM3a WJIM 3apHUCOBKH, HO B JaHHOM CcIydae Bce
HaOpOCKH Iiesecoobpa3Hee ObLTO IeiaTh cpasy B Ipa-
(hudeckoM pemakTope, BBHIOMpas KOMIO3MIMOHHBIE
peuicHus, MEHAS BCE DJICMCHTBI MECTaMU. OcHOBHOM
AKIICHT B 6yKHCTC CTaBHUJICA HAa MAaKCHUMAJIbHOEC KOJIHU-
4eCTBO HATJSIIHOM nHpOopManny.
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Puc. 1.1. HayanpHeiii BapuaHT Oykiera
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