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VISUALIZING XBRL ELEMENTS
IN HYPERBOLIC SPACE

ABSTRACT

The speeding evolvement of financial information technology is demanding for
higher level of cluster and visualization as well. Thus, Focus + Context technique is
put forward by experts. Visualizing large hierarchical data with hyperbolic tree which
is based on the Focus + Context technique is an appropriate solution for visualization
of enormous trees. We apply a hyperbolic tree viewer to display large hierarchical
data of XBRL business report and distinguish the extended elements. A brief history
of the development of the implementation of XBRL is presented in the first part of
this article. Several current techniques of visualizing large hierarchical data are
introduced next. Then, we compared three common hyperbolic mapping models —
Klein model, the upper-half plain model and the Poincare disc model. Our hyperbolic
tree viewer is an application to visualize and navigate large trees in hyperbolic space
mapping with Poincare disc model. It includes Focus + Context viewing, elements
display and navigation, allowing large trees to fit within a limited screen space.

Key words: large hierarchical data visualization, Focus + Context, hyperbolic tree, XBRL
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SRR AR T, &M E T XML S I SEEL GREM I BE iai) « Btibad 90 4
FORSE e XBRLER, RPN SES AT RAy, WRI)LEZN, XBRLAFHIHEFF
IR E. fEXBRLEIFFAZR (xbrlorg) WIHESN T, HETXBRLIEABKTEH AN O K2 His
VI, AN RIS, B9 DLARBUNHLA R H

XBRLEFAERS 2 AT, & E AR 38 2 B 1900 55 AE WS e T 2% B R8s by 2%, H
FUE T DR B 5 GO, B SCEIFIIR I R R, AR . AR EIESRAS 2 P
HLAE2005 58 T 4548 H XBRLARESE AT 254 38 o (HAEAT A o R Bl TN A A AE AR 1S A
& SV A B E I, U SE T AR IR A AR R Bl Ao — P 0 ks 2
HE ) IXMILGARMEAFIIT, DA ) 00T DL Je 4R TR A bR dE R AZ 1T BL R F e X
AR b

XBRLAARZ 15 i, HEIWIEE R, KIS 3G 1S T A 7 2 R EER . 5
S & G R s HAT JZ RO R BSOS B, A SOAE B B T, 8T H - (R B AR
Mo B, Bt — B2 IR aSABUREIR (1) TRk 45 R, K AH DG ATk 1 i 1 D AR e AT T
A3 A 200, A5 — 2R SHR RESCPE 2553 I SE 4 ) 2800, — L B2 1 S 4
IS FPRE MECE R ik P AEAE AT SR EEAT S VI, SEfe B OO 2 R0 P 25 3 U g 1)
o, R I8 J 2 1 (1K) 40 3, HETTAE YO B i/, B S A w5 3K, 78 FLAR SE i )
AR, A5 B AT DU JE R AAH O IAE RTINS 00— Rsle 1 e iR 2 4
RFR . BB G5 2 F R IR 2 AT B W J7 20 (O TR B 2 IR &5, X Rl
S (R Y 25 40 1) 43 SCAR PRt S BF AT 23—, R AR AL AN

APREH LI XBRL - H € XIozE AL LL L, A8 T2l A 5o T A SRR 3L
e (R FBRIEIT LL AR UHEAE T .

&
=
b
3
=



YELIAE

Shanghai Jiao Tong University XBRL }EH Fl ﬁ ;"ESLE%E@ E_[Ml'ljbtty)’é%im
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AN B ER k. P
XBRL [RJRF R T B AR 4 W0 2515 SV B i U0, g A 554k o 1R 25 00 ik 1l AS ) 1 4 o
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z i 2an i 2an
CtA Cilig
3 17.046.504.58431 |  5.742.894.789.02 | 10.743.695.19809 |  4.805.847.94727
- 2.304.725.76
7 864.883.012 55 364.609.
F{ WK B $.284.197.850.73 3.169.645 66 2313 9.217.883.37 -
[T 9 2.764.056.869.18 | 34.386.024.525.88 67100574639 | 11.716.514.5:
1 10 66.472,.876.871.40 34,167,114,653 21
AP it 95432,519,188.17 | 40,132,088,955.56 | 48,262,565,548.90 | 16,531,580,383.43
LRL0) Tl
DL SR v 1 48884411416 101.708.945.96 §1.743.415.00 -
12 243860916505 | 8.390.721.641 69 §19.927.41639 | 8.189.33487332
13 277,090,574 96 625622711 9.452.88003 695424005
14 205.554.97 62.801.618 80 500.064.794 52 59.642.07184
Y 15 271.270.240.23 3
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Sl P frit 4,661,948,720.12 | 8,561,488,433.56 1,657,274,832.23 | 828593118521
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1 BE LW ARERHEEFEK
11 XBRL % A5 B AT T SEHL A sh b BE, 7Rt E . o geih. =
SEF R AN 2

<en-fr®MEE contextRef="ins_20071231_c' unitRef="CNY" decimals="2">17046504584.31</cn-fr: X AL >
<on-fr&MEE contextRef="ins_20071231_p" unitRef="CNY" decimals="2'>5742894789.02</cn-fr & HHEE >
<en-fr®HEE contextRef="ins_20061231_c' unitRef="CNY" decimals="2">10743695198.09</cn-fr: % HAS>
<en-fr#MES contextRef="ins_20061231_p* unitRef="CNY" decimals="2">4805847947.27¢</cn-fr. KHEL>
<en-fr R BHEEE contextRef='ins_20061231_c' unitRef="CNY" decimals="2">2304725.76</cn-fr: T BIEEEHAR >
<on-fri B8 contextRef="ins_20071231_c' unitRef="CNY" decimals="2">864883012.55¢/cn-fr: EifiRin>
<en-fri 63 contextRef="ins_20061231_c' unitRef="CNY" decimals="2">364609673.22</cn-fr >
<en-fr %A contextRef="ins_20071231_c' unitRef="CNY" decimals="2">8284197850.73</cn-fr.if!

<cn-fr T3 contextRef="ins_20071231_p" unitRef="CNY" decimals="2">3169643.66</cn-fr: Fifi >
<en-frFRf3A contextRef="ins_20061231_c' unitRef="CNY" decimals="2">2313835552.23</cn-fr: f{ &>
<en-fr.ffE9 contextRef="ins_20061231_p* unitRef="CNY" decimals="2">9217883.37</cn-fr:Fif 55>

<en-fr BfERGE contextRef="ins_20071231_c' unitRef="CNY" decimals="2">2764056869.18</cn-fr E{gRifE>
<en-fr:RfREEE contextRef="ins_20071231_p" unitRef="CNY" decimals="2">34386024525.88</cn-fr: Ripm 6>
<en-fr RAEMEE contextRef="ins_20061231_c" unitRef="CNY" decimals="2">671005746.39</cn-fr. R BRI &>
<cn-fr. B{EREE contextRef="ins_20061231_p" unitRef="CNY" decimals="2">11716514552.79</cn-fr: Rfei >
<en-frfE% contextRef="ins_20071231_c" unitRef="CNY" decim ">66472876871.40</cn-fr-F %>
<en-frfF% contextRef="ins_20061231_c" unitRef="CNY" decim ">34167114653.21</cn-fr %>

<en-frEEAF contextRef="ins_20071231_p® unitRef="CNY" decimals="2">40132088958.56</cn-
<en-fri@ZhE™ contextRef="ins_20061231_c" unitRef="CNY" decimals="2">48262565548.90</cn-
<en-fr AR contextRef="ins_20061231_p* unitRef="CNY" decimals="2">16531580383.43</cn-fr. Fh&>
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Definition #f #2 2 i i& Schema ST ZME & Z A1 X &R, X LK R AL
general-special. similar-tuples. essence-alias. requires-element 25 PUF{i, 43K m—M S5%F
PRIHRPJE G ZR AR XML R i o4l (1) 8 SO R &R R TR R ARBLOG 2R o BBt L B
K % . Calculation #E# 2 @ X T oo m M M&MHizcHE LR, ARELRAN

“TO=FROMI1*WEIGHT1+FROM2*WEIGHT2+:-++-- +FROM-n*WEIGHT-n". Label #54%%E
5E LT Schema LR ITERH XML HAR IR OC R, SEIL— N IT =5 2 ANl A Gk
Presentation 8 FELE T TG R I T X R S LB ITTR M IR - Reference 4 7 1
ST TG ER B 6 W SRR AU S 2 SR EHE . Label 5 Presentation 5 S/ XBRL 5K
ST 7 a) i, 1) Reference fib SR A& A M8 T~ N 28 B 152 5 = B % 0 AR R 1T 15201
EATERAYS S A5 BIHE XK R E s & X Schema Ju# W X KRN A Definition 5

Calculation, ©

2.2.3 XBRL H #5451 SCAY

SEAG) SRS S — AN AMEARYE XBRL FHYE AT XBRL 70 SRV 1 4540 2, & 0 22 ]
I A2 23 AR HE IR o ORGP o S8 SCRY b e 7 HAR I R 5158 (fact), RIE(E B
FIVCAERERE 7y 4 H Gitem). o4l (tuple). 4l (groups) —AMAFJZER. H, S&HMH
5N L0 Ny Jod RIS AR, R T OCREE E Rk, AR
S SRS IR 5 A, BHAH QIR R 308 IR BB M) Jl o AEANITE 73 RARVEE A DL T, S 3L
PUBAARAT = S, P 75 B B T 0 bR FIAR N 84 4 BE AN XBRL S48 v £ B Py 7 22
(R 10 LA 43 #7

XBRL )2 R &5 Htn &l 3 s
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e )
L)
[ | |
o 4 1
i % *
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T e w
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23 XBRL #WIHEMNTE

4 XBRL HEPFR4IZI¢T XBRL 40 2RIK 3= BRs S IA J 4y RIK 40 RARHE R ik,
XBRL 438K K 73 S 53 bRl 26 20036 2 1 51 H b«

(D ZAASTH RN, B 40E BMEFRE 32 XBRL WM 45#s . XA T XBRL 4r
K RENGAZ Ty 2 THI R0 40 15 50 5 20 K B0l R A 25 2 EAT IR o It R A ] LA 5
FIHEAE MR RAHCIHE R IR B A PR e S S B,
Je n] DUB W FR IR, 2ha b foAH OC B 4 Fis, B8 Lf b AT A AT RS .

(2) N =TT R ARG 2, DUETE R 7 2RIk R G R st o %

(3) AL SZHM B A I R G BUEAITI TR R T 2 AR B 8l A& o A
O A R bR A% 2

() AR oI H PRI .

(5) W RATAT T3 M T ZE vl gk

(6) $RAARHERE N, DUEET A% 2 JEIRAT B LU BCRE A SR ISR = SO AT] 4 i
M= RGAE RN T — D RGBT A5 5 F 925 B FH R 55 2 1 m DA IR 8 1 FH i 45 A3k 1
IR B

(7 AT G PP SR A TR0 R W 4045 5

(8) XBRL 73 Fhnifii b T A A AL 1) 55 Mk 5515 B o X 2645 B2 4 e
AT RS, XBRL AV 800 AR GG 7 vk . e Al s, I v il
AR RGN VE T R AR ROR

(9) XBRL 70 ZhnifE AVFRR S THRH . S ic o seas b« W45 AR 45 B
EANTERAE AR T E RN H ZoRIERE B, A2 e el b B B R A& vhdi 4y S
S REH IRk DLkt b 55 i A S AT . 1

XBRL & —Fm 4 im0 5, ALz — s B 1 . Cohen( 2004)15H,
RE R S BEAUE B, AHACEIATILFHRE SE 276G, ATl Re 25— A ]
R E (R SR A 2k, XR P EXBRL A% X 1 554 & AN g 58 42 I WAL Ge A 55 2 sl
ARSI N2 . XBRL AT M fg vl 7 Fad e, R[] B e A A A B
L AT [ s b v 4 R0 R R e 2 B A IR I O 1, &AM AR B B 1 i & 19 AT )
XBRL 45435 s i % Al 2 L 7R 22, 354 SRR BT Btk i ok . Rtk
i TR ) ) A B A T SRR R — [ KA S AL 254 BB R L S v )
ISR SRR, 8 U 4545 P B R B e AL [ e, XA e LT L FT &M
FARERR Ny “HEHEN 27, RIGFEET “HHEn 27, MIEAFH, X “HEESR” i
TR, “PRad” BT “HHENR” BoRSs = TR TEPWELE Y. Wy
Jig oy HR=RUE o KT R . P R T RS AR T B S S B B e . 1
NI TG 2 SR R A TR SEfE 2r 2 rh, (HIXLE e 3 I — SR Tl 2o 3, R 2
TINIEHE R Ie 3 . 3 R A R0 00 G B8 75 I HE Ay P IR (1) e %, X EEL 5
EFROIT AR 2K, (HAR R Seh B SR M, AT Saiay gadkg, U

2.4 KE/NG

XBRL =% firfe (Al v SR (K 4078 8 PGS L. XBRL SRR XFRL (XML based
Financial Report Mark-up Language), HIJET- XML & 1H & hric it 5, B2 e WA HHE
Nty G T MM 555 B -, Hg, JaRAIL, %15 T S nl LU Tk #8555
ZAEDL, P LAORR A R AR SR

XBRL HEHRT 72, &M E B, Reald 555 5, #nr it XBRL 76 v AL

¥ 05 4k 28 T
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3.1 EEAHILEEEN

Frig{s B T4k (information visualization , InfoVis 8% IV #lt A2 AATT6Ha] R A% =X 1)
HARVUNGE ST, Bdds. 5 R LAEREA A e i . XA f g, AT
WHEN RGN ERE PR B K. EHE, R v B A B B BRlE TR
WCHFAE, AR NN E B BRis. BB DR ) P B S At 4. ™)

15 BB i G s HAT JZIROC R I SUAAE B AT SO BV S EDW W] 148 T~ P 1) B e A
FIH o FARR A, B At — 2 IR B AR IR (1) Ak &85 Ay K AH G 40338 1) Ha, 7 B s A4 e AT 11
P03 I8 2 A 2R 4 ST P 25 2 15 A R 2R, — T B S0 T 1) ST B
IS EIPRE ) ECH ke F P AT FAS SR AT 30 S 2 i e B OO 22 A R P9 2 0 U 1)

R A5 SR AN AURT DU P8 S ASAR DG (A5 6L, ) I O Y 2 0 R —— A 1 e L 4 4
Ao PSS 3 FORAIE 2 AR R B B LK 5 5o (B T R B K R IR S, I iR 4 1
PR 1) 53 SRR S A AT GE — e, B fR LA, P

3.2 RIREEAHALEARNEBIVK

J2 AR TR IR 505 2 B0 Sy WK Y RO R X R 7 ik T KR 45 A T
Ir A AR PR R T
3.2.1 RIERE
R % 2 A R A T 0 i  R) Y e sl il 2k BB B A T R ik,
ConeTrees!'"], Hyperbolic Trees!'?), DOITrees!"?, SpaceTree[M]%o
ConeTrees [FJAR 1 g A7 T 4205 (i) (R T3S, 45 R RAE JL ALY /U 77, T Unix
ARG, BEMAE AT A RO 600 NSO 1 TSR, A VS Y i i

K] 4 ConeTrees )
Hyperbolic Trees & —/M&EJE W7 X 35 4 AT IE B AL 115 1, 11 600x600 15 3= 1)
F) P BEAS 278 1000 /N5 A
807 73t 28 T
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VISUALIZING XBRL ELEMENTS
IN HYPERBOLIC SPACE

What is XBRL?

XBRL is a language for the electronic communication of business and financial data which
is revolutionizing business reporting around the world. It provides major benefits in the
preparation, analysis and communication of business information. It offers cost savings, greater
efficiency and improved accuracy and reliability to all those involved in supplying or using
financial data.

XBRL stands for eXtensible Business Reporting Language. It is one of a family of "XML"
languages which is becoming a standard means of communicating information between
businesses and on the internet.

XBRL is being developed by an international non-profit consortium of approximately 450
major companies, organizations and government agencies. It is an open standard, free of license
fees. It is already being put to practical use in a number of countries and implementations of
XBRL are growing rapidly around the world.

The idea behind XBRL, eXtensible Business Reporting Language, is simple. Instead of
treating financial information as a block of text - as in a standard internet page or a printed
document - it provides an identifying tag for each individual item of data. This is computer
readable. For example, company net profit has its own unique tag.

The introduction of XBRL tags enables automated processing of business information by
computer software, cutting out laborious and costly processes of manual re-entry and comparison.
Computers can treat XBRL data "intelligently": they can recognize the information in a XBRL
document, select it, analyze it, store it, exchange it with other computers and present it
automatically in a variety of ways for users. XBRL greatly increases the speed of handling of
financial data, reduces the chance of error and permits automatic checking of information.

Companies can use XBRL to save costs and streamline their processes for collecting and
reporting financial information. Consumers of financial data, including investors, analysts,
financial institutions and regulators, can receive, find, compare and analyze data much more
rapidly and efficiently if it is in XBRL format.

XBRL can handle data in different languages and accounting standards. It can flexibly be
adapted to meet different requirements and uses. Data can be transformed into XBRL by suitable

mapping tools or it can be generated in XBRL by appropriate software.

How XBRL Works?
XBRL is a member of the family of languages based on XML, or Extensible Markup
Language, which is a standard for the electronic exchange of data between businesses and on the
internet. Under XML, identifying tags are applied to items of data so that they can be processed

efficiently by computer software.
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XBRL is a powerful and flexible version of XML which has been defined specifically to

meet the requirements of business and financial information. It enables unique identifying tags to
be applied to items of financial data, such as ‘net profit’. However, these are more than simple
identifiers. They provide a range of information about the item, such as whether it is a monetary
item, percentage or fraction. XBRL allows labels in any language to be applied to items, as well
as accounting references or other subsidiary information.

XBRL can show how items are related to one another. It can thus represent how they are
calculated. It can also identify whether they fall into particular groupings for organizational or
presentational purposes. Most importantly, XBRL 1is easily extensible, so companies and other
organizations can adapt it to meet a variety of special requirements.

The rich and powerful structure of XBRL allows very efficient handling of business data by
computer software. It supports all the standard tasks involved in compiling, storing and using
business data. Such information can be converted into XBRL by suitable mapping processes or
generated in XBRL by software. It can then be searched, selected, exchanged or analyzed by
computer, or published for ordinary viewing.

XBRL offers major benefits at all stages of business reporting and analysis. The benefits
are seen in automation, cost saving, faster, more reliable and more accurate handling of data,
improved analysis and in better quality of information and decision-making.

XBRL enables producers and consumers of financial data to switch resources away from
costly manual processes, typically involving time-consuming comparison, assembly and re-entry
of data. They are able to concentrate effort on analysis, aided by software which can validate
and manipulate XBRL information. As just one example, searches for particular information
which might in the past have taken hours can be completed with XBRL in a fraction of a second.

Those who stand to benefit include all who collect business data, including governments,
regulators, economic agencies, stock exchanges, financial information companies and the like,
and those who produce or use it, including accountants, auditors, company managers, financial
analysts, investors and creditors. Among those who can take advantage of XBRL include
accountancy software vendors, the financial services industry, investor relations companies and

the information technology industry.

Focus-plus-Context Techniques

Information Visualization

Information visualization (InfoVis) produces (interactive) visual representations of abstract
data to reinforce human cognition; thus enabling the viewer to gain knowledge about the internal
structure of the data and causal relationships in it. The main problem of information visualization
is the insufficient space, which restricts the user in showing detail and context contemporaneous,
is called “presentation problem”. The Focus + context system allows the user to show detailed
information linked with the context, by also having the possibility to focus on other information
by interacting with the system.

The basic idea with focus—plus—context—visualizations is to enable viewers to see the object
of primary interest presented in full detail while at the same time getting a overview—impression
of all the surrounding information — or context — available.

The limitation of the viewing space leads to the problem that either an overview of all data

or a zoomed view of an interesting subspace can be shown at the same time with a uniform (linear)
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magnification factor.

Hyperbolic Tree

Three Models of the Hyperbolic Plane

The following is a description of some of the models for the hyperbolic plane. In order to
understand the descriptions, refer to the figures. They may seem a bit strange. However, a result
due to Hilbert says that it is impossible to smoothly embed the hyperbolic plane in Euclidean
three-space using the usual Euclidean geometry. (Technical note: In fact it is possible to have a
C*1 embedding into R”*3, according to a 1955 construction of Nicolas Kuiper, but according to
William Thurston, the result would be "incredibly unwieldy, and pretty much useless in the study
of the surface's intrinsic geometry." Since there is no such smooth embedding, any model of the
hyperbolic plane has to use a different geometry. In other words, we must redefine words like
point, line, distance, and angle in order to have a surface in which the parallel postulate fails, but
which still satisfies Euclid's postulates 1-4 (stated in the previous article). Here are brief
descriptions of three models:

Klein Model

In the Klein model of the hyperbolic plane, the "plane" is the unit disk; in other words, the
interior of the Euclidean unit circle. We call Euclidean points the "points" for our model. We call
the portions of Euclidean lines which intersect the disk "lines." See the Klein model in Figure 1.
From the above, the model seems similar to Euclidean space. However, there are differences;
since we insist that postulate 2 holds, which says that we can make every line infinitely long, we
must have a new description of "distance." We define the "distance" between two points as
follows: If (x,y) and (u,v) are the Euclidean coordinates of two points, then the hyperbolic
"distance" between them in the Klein model is arccosh{(1-xu-yv)/sqrt[(1-x"2-y"2)(1-u"2-v"2)]}.
Thus postulate 2 holds in this model, since the "distance" from any point in the disk to the unit
circle is infinite. Also, the way we define "angles" in the model is not the same as Euclidean
definition of angles. To see this, look at the regular pentagon in the Klein model in Figure 2. As
you can see, although all five of the "angles" are the same, the Euclidean angles are not the same.

Upper Half Plane Model

The upper half plane model takes the Euclidean upper half plane as the "plane." Now the
"lines" are portions of circles with their center on the boundary, as shown in Figure 1. The
"distance" between two points with Euclidean coordinates (x,y) and (w,v) is
arccosh{1+[(x-u)"2+(y-v)"2]/2yv}. Thus the "distance" from any point to the x-axis is infinite,
ensuring that postulate 2 holds in this model. Unlike the Klein model, "angles" are the same as
Euclidean angles. Remember, you have to draw tangents to the "lines" to calculate the Euclidean
angles. See Figures 1 and 2.

Poincare Model

In the Poincare model, the "plane" is the unit disk, and "points" are Euclidean points.
"Lines" are portions of circles intersecting the disk and meeting the boundary at right angles. The
"distance" between two points with coordinates z and w in the complex plane is: 2
arctanh {|(z-w)/(1-wz*)|}, where z* is the complex conjugate of z. Thus as in the Klein model, the
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"distance" to the boundary of the disk is infinite, and postulate 2 holds. Like the upper half plane
model, the "angles" for the model are the same as Euclidean angles. See Figures 1 and 2. Also

compare the isometric octahedrons in Figure 3.

Hyperbolic Tree Viewer

Layout

Laying a tree out in the hyperbolic plane is an easy problem, because the circumference and
area of a circle grow exponentially with its radius. There is lots of room. We use a recursive
algorithm that lays out each node based on local information. A node is allocated a wedge of the
hyperbolic plane, angling out from itself, to put its descendants in. It places all its children along
an arc in that wedge, at an equal distance from itself, and far enough out so that the children are
some minimum distance apart from each other. Each of the children then gets a sub-wedge for its
descendants. Because of the way parallel lines diverge in hyperbolic geometry, each child will
typically get a wedge that spans about as big an angle as does its parent's wedge, yet none of the
children's wedges will overlap.

Mapping

Once the tree has been laid out on the hyperbolic plane, it must be mapped in some way to a
2-d plane for display. (We can barely imagine the hyperbolic plane, not to mention see it.) There
are two canonical ways of mapping the hyperbolic plane to the unit disk. In both of them, one
vicinity in the hyperbolic plane is in focus at the center of the disk while the rest of the hyperbolic
plane fades off in a perspective-like fashion toward the edge of the disk, as we desire. We use the
conformal mapping, or Poincare model, which preserves angles but distorts lines in the hyperbolic
space into arcs on the unit disk, as can be seen in the takes lines in the hyperbolic plane to lines in
the unit disk, but distorts angles. You can't have it both ways.

Change of Focus

The user can change focus either by clicking on any visible point to bring it into focus at the
center, or by dragging any visible point interactively to any other position. In either case, the rest
of the display transforms appropriately. Regions that approach the center become magnified,
while regions that were in the center shrink as they are moved toward the edge. Figure 6 shows
the same tree as Figure 5 with a different focus. The root has been shifted to the right, putting
more focus on the nodes that were toward the left.

Changes of focus are implemented as rigid transformations of the hyperbolic plane that will
have the desired effect when the plane is mapped to the display; there is never a need to repeat the
layout process. A change of focus to a new node, for example, is implemented by a translation in
the hyperbolic plane that moves the selected node to the location that is mapped to the center of
the disk.

Node Information

Another property of the Poincare projection is that circles on the hyperbolic plane are
mapped into circles on the Euclidean disk, though they will shrink in size the further they are
from the origin. We exploit this property by calculating a circle in the hyperbolic plane around
each node that is guaranteed not to intersect the circle of any other node. When those circles are
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mapped onto the unit disk they provide a circular display region for each node of the tree in which
to display a representation of the node. This can be combined with a facility that uses different
representations for nodes depending on the amount of real space they receive.
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