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a three dimensional graphic display.

Background

25 In known system management applications, the visualization of the contents,
configuration, and state of the managed system is usually based on some form of display,
ranging from a list of items, to icons arrayed in some meaningful way, to 2-D diagrams, to 3-
D views. The type of each object may be indicated with an icon of some sort, while the
identity and/or state of the object is often rendered in text form. Variations on these themes

30  exist, such as displays that are completely textual and those that use no text at all, but
common to all such systems is a core display that shows the objects under management and
their relationships.

Using 3-D visualization to render objects conveys a more realistic view of managed

objects and their configuration. However, one problem with such a technique is that system
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Some systems generate 3-D bar charts, usually standing on a plane in a regular grid.

20  However, these bar charts have many problems. Most notably, the bars appear to be standing
on a totally abstract floor plane, not one that represents the real-world objects interconnected
through network links. In addition, such general charting systems are based on collected
statistics, and not on real-time monitoring measurements coming out of a management
system.

25 In order to show the other very important and detailed information about the managed
objects in a practical way, it is commonplace to provide some mechanism for “drilling
down,” thereby retrieving more detailed information about the object from an information
store, using a conventional user interface. For example, in network and systems management
systems, it is common to surface status in the core display but provide performance and load

30  indicators in other displays that may be brought up from the core display.

Unfortunately, these arrangements have some disadvantages. When additional
information is brought up in secondary displays, the secondary displays deviate from the
normal navigation conventions of the core 3-D display. In this situation, to see the secondary

data on various management objects, it is necessary to first navigate to them, then bring up
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di splay and gl &BbdhddOwak the disclosed system, a first method for presenting a status of an

20 object in a three dimensional graphic display is disclosed. The method includes the step of

determining a value of a property associated with an object. The method further includes the

step of determining a status indicator associated with the property. A status indicator is then

generated representing the property associated with the object, and displayed relative to the
associated object.

25 In accordance with the disclosed system, a second method for presenting a user selected
status of an object in a three dimensional graphic display is disclosed. The method includes
the steps of receiving a request to select a property of an object for display and displaying at
least one property which may be displayed for the object. The method further includes the
step of receiving a selection of a property. The value of the selected property for the object is

30 determined and a status indicator is generated based on the value of the selected property.
The status indicator is then displayed relative to the object.

The objects, features and advantages of the disclosed method and system are readily
apparent from the following description of the preferred embodiments when taken in

connection with the accompanying drawings.
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Detailed Description

20 The various components that comprise a preferred embodiment of the disclosed
network analysis system are shown in Figure 1. The system includes one or more of a
visualization workstation 101, an object repository 102, one or more management
applications 103, and one or more agents 104 on each such management application. The
visualization workstation 101 interacts primarily with the object repository 102. It requests

25  information from it, it sends commands to it, and it gets notification of events such as status
change or object additions from it. The repository 102 in turn gets this information form the
various management subsystems 103, which are fed by agents 104 on the managed systems.
An important architectural consideration of the present system is that in normal operation, the
visualization workstation 101 preferably interacts with the object repository 102. This

30 minimizes network traffic, optimizes the performance of the rendering of the workstation,
and minimizes the interconnectivity between the visualization workstation 101 and the
multitude of management subsystems and agents existing in practical networks.

Preferably, the management system is based on some type of store, preferably the

object repository 102, that holds the description of the structure of the network. This can
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properties, some numeric, some textual, and some categorical. r'rent

sy 20ematleaisgéhe ntanagad dhjedts 20k havepgpsst tof rnperiss neprsomendricy soms é¢xtual, and
some categorical. Current system management applications support surfacing some fixed set
of properties in the core display using fixed indicators, but other properties must be brought
up through an explicit request, after which they are visualized using a technique determined
by the application.

25 To overcome these problems, the preferred embodiment of the disclosed system
provides an interface 304, preferably a property selection control panel, that permits a user to
select properties the user desires to monitor in the indicator section 302 using predetermined
indicators. In other embodiments, the user may select a type of indicator to be used from a
menu of indicators, such as for example bar graph, indicator light and pie chart.

30 A user can interact with interface 304 by point-and-click operations after placing a
cursor 306 over a box 308, or any similar configuration or arrangement, in the interface 304.
After clicking on the box 308, the area chosen by the user is correlated to a predetermined

property to be displayed X, through Xnwm 310, where n and m are integers. In use, X,

through X, are textual representations of the available properties. Thus, in the preferred
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correspondi ng visual displays in control panel 304 assists a novice user

wh@0maycormpuier tstyetem, the additional object 302a can be a solid bar 304 that reaches up to a
corresponding percentage within an empty, transparent bar. In some ways, this resembles a
conventional bar chart, with the percentage scale 306 on an x axis above the bar 304, but
combined with a 3-D display 202 of real-world objects that are arranged in a way that
represents the real-world configuration of these managed objects.

25 According to a preferred embodiment of the present system, indicator 302 is made
translucent. This avoids making the visualization 302 unreadable due to the large number of
objects 204 and their quantitative indicators 302, such as the bars 304. The effect is that of
“colored water” reaching up to a certain level in a “glass aquarium tank.” The colored area
that represents the actual traffic load or performance is colored fairly solidly, just translucent

30 enough to indicate the distinction between this quantitative measure and the real-world
objects, and to prevent the quantitative measures from obstructing the view of other objects.
The empty part of the tank, representing capacity of the system that is currently not exploited,
is almost entirely transparent, rendered just opaque enough to give an impression of a glass
tank.



meani ngs of the various visual displays enployed by the system For
exanple, as seen in Figure 5 to indicate the real tine percentage | oad of
a 20 conpwgt@rszsggstem the additional object 302a can be gp@E@aidodzhgy 304
that reaches up to a corresponding percentage within an enpty, transparent
bar. In sone ways, this resenbles a conventional bar chart, with the
percent age s@addslitBon ipaltemativeriesereadosmebadimenta of 304 presertt systembitleesystim h a

3-D di spl f -wor l.d objects that ar rranged in a t hat

Cepr s oes REE et e RispliPhbte FERGR, 1B} o B AT Gl e alifttocs St
Accor dithg “tdges dirted glaketnRMedicreand tHef prdtdvddl R8I afd sddRe thendb@AlcAltted02 1S
made translucent. This avoids making the visualization 302 unreadabl e due

to the heAVeRn the msBRSeskobiets &4 andibaquanditativeindiepiers 302at i ve i ndi cators 302,
suckk as the . i f o - I up to
a cgr tain | e@glg?%%ga'pg%gggd %gﬁlg? i@%%@%‘lﬁ" Tpﬁgﬁ%%ﬁggﬁﬁgg’ E[ffﬁ?gm&ga

r epr esemgeest rereagivedhto salext fai ropargydofoan plgedtao rrendigplayedcn|con e THiatdquyst is
solidly, ju tr.ansl ycent 30 enough to indicat.e the distinction between

Chi s qURRTELY iBRRR IS asiadERETE A HAOHEE WgkPde s OmiE s BRIBBriDr t he
quant i tahingg BRRUPRSIKRR @PsE bk hggl f ' ink"

enpty part\lsof Bfhe tankl, rgpresentjl'énﬂggglg}%%cl)ac|glf[1l[ydniai\(é)ﬂfda%hdgl %’;g?@% fﬁﬁfa?ralklsng £

cur r entthgnihgelecivpl oited, s alnost entirely transparent, rendered just

pCrPUso1/ 32486 R Wb B Birreis Sietih ol Rk i, FaeuhodhhentEoormeh

pr esentconjsiisedn ledsh@né yedpeity wiies may erseRdicateedisylagUa| kadddtioarbrtLespedyes.
such as reflections in the "glass surfaces" and the "edges of the glass

tank” tigomfhe sarieolinpachisy ieadivedaty sen PO dibg vadusuefethe rrelegied yappeastyufor ghe
bet he . i 4 . Ltati ve dndicators,.302...5 |
B gur o WAL i RIBAAHCE 8T IS A MO HARRS Al WEt SRR RGP Suing ¢,

whi ch aeferagues tata Sontared e dbject ispdsitoty B020r Apeatisyindicatdnisciheatedtaséion

di S[%| ayﬁd at 604, This _request is preferably initiat ed,bcP{ a user

i ndiPcatPhgetermained palug b theeleried propeshigh s Sb2.1and the Spiuajndigasr is dislaped by
doubl e- g{'e?lgimg on an object or by right-clicking on an object and nmaking a
menu sel ection. 10 At step 606, the property selection control panel is

di spl ayed. Thecordinglyoit iptrtel understvoditing tizt drawargls and deseriptien inythishdisdiosury be

sel ected for..display.. A selection of pr opert fromthe contrql panel is
recei veéff® B’E"f’?{‘%‘g%aﬁé?“% 801?}856}]@15&“ ‘i’fﬁge §%§? t %%1 Heglderat )}’efCBPSt’EuI‘?g to g‘ﬁ}lﬁct i's
det er mtReseopl tRekof. TRkSoUIEbE LAANRbOPhat SarRi8cBARIRL YsuBQith@sH¥eRld afefafdhs t | ME

with
20  can be made without departing from the spirit and scope of the system.



reference to data contained in object repository 102. A status indicator is
gener ated based on 15 the determ ned val ue of the selected property at step

612, and Wweoesb&fsus i ndicator is displayed at step 614. Agaousdipgisy, it is
to be understood that the drawi ngs and description in this disclosure are

proffered to facilitate conprehension of the system and should not be
const r u¥atis claimpd is: t he scope thereof. It should be understood that various
changes, substitutions and alterations 20 can be made w thout departing
fromthe spirit and scope of the system 7 WD 02/33568 PCT/US01/ 32489 What

is dlailed iA:mdthdd fok predehtish & ofatiBrof3@ribldtgifa #rad Uenedbionsl SRHIAE Wisphhya
three di nensional graphic display, 2 conprising: 3 determhning a value of

a propei¥iPre¥%oci ated with an object; 4 determning a status indicator
assaci ated Vﬁ&é}nﬁﬁﬁgﬁr‘ﬁ%r&fﬁT@oe%?@%o%h&é&%@h 31%815'9& i ndi cator representing
te t he F%an d

the property associ W th bj ect; I'spl ayi ng the status
i ndidcat or r eded¢riniging @ states indicatot assdcizted With theptopertpf claim 1, wherein the

st at.us i ndi cat or .has tr.ansl ucent qualify. 1 3. The t.hod of claim1,
Whorer n 1 he SUSTHES AARHRORA L P S PIEdE] PrPBeiy ispeigied TiLp thy ARjoRaRbd of

cl aigm 1, whedigiihyih eheStAldDdicARdl 6akRe th tredstficet €d as a bar. 1 5. The nethod
of claim4, wherein at |east one dinension 0f the bar represents the val ue

2 of the property. 1 6. The nmethod of claim 1, wherein the status indicator
i s depigted a ntitative, 2 indicator.. . The nethod of cl aim 6,
wheﬁei nit he @?Jearﬁ?t%gf) |% gain dYV]e%{Flblrtﬂ? Lays B’é‘ﬁﬁiqr%fs %.traﬁsqﬁ%ﬁflﬁﬂw?ﬁ%r presenting

a user selected status of an object in a three dinensional 2 graphic

di splay, conprising. 3 receiving a request to select a property of an

obj dct For difsgneihod af elpign I ayhergindhe stas indigaeor has peefloptiviiiedlitray be

di spl ayed for the object; 5 receiving a selection of a property; 6

determ ning the value of the selected property for the object; 7 generating
a stlat us i ndieahethobasedinoh, Wheeinahdigatok iddiets et egfiasd s oparty; and 8

di splaying the status indicator relative to the object.
I 5. The method of claim 4, wherein at least one dimension of the bar represents the value

2 of'the property.

1 6. The method of claim 1, wherein the status indicator is depicted as a quantitative

2 indicator.
1 7. The method of claim 6, wherein the quantitative indicator is a gauge.

8. A method for presenting a user selected status of an object in a three dimensional
graphic display, comprising:

receiving a request to select a property of an object for display;

displaying at least one property which may be displayed for the object;

receiving a selection of a property;

determining the value of the selected property for the object;

generating a status indicator based on the value of the selected property; and

(o e Y T e S

displaying the status indicator relative to the object.

[a—

9. The method of claim 8, wherein the step of generating includes automatically

2 determining the form of the status indicator.



1 9. The nethod of claim8, wherein the step of generating includes
automatically 2 determning the formof the status indicator. 8 WD

02/ 33568 ROII24d3ELE/ 32489 1 10. The net hod of claim 8, furtherr/ CIEidesi Ng
receiving a selection fromthe user 2 determning the formof the status
indicator. 1 11. The nethod of claim8, wherein the formof the status
indicator is a bar graph. 1 12. An apparatus for presenting a status of an
obj ect jn a .three .di,nepsiona raphic 2 display, co isin 3

e dessil: it FenisH e SlRc BT cimuniRsceStinest RlerRon s o et
conbyr ol detdimiing kit fofh oPfhe statsdindichlopcessor; 6 the processor operative with
the programin the nenory to: 7 determ ne a value of a property associ ated
with an object; 8 determine a status indicator associated with the

oot abea wrAadoBaa. Syt 8 P SR 967 KRG o BEORRILY o

relative to the object. 1 13. An apparatus for presenting a user selected
status of an object in a three dinmensional 2 graphic display, conprising:

3 alprodessot® RPHESF PrEGRinge XD 08 a1 PRsd dB s dires ipemppnal graRhiam t o
conbr oldigdj%], Q%?ﬂgih n of 5 said processor; 6 the processor operative with
t he program’in e nory to: 7 receive a request to select a property of
an Gbj ect forpwiespday; 8 di splay at | east one property which may be

di spl ayed for _the object; 9 receive a selection of a property; 10

det dr m ne. t HUPGBPTEBRStbtosgl D e oy e Eie A PP B R SOBBP IdBE DA Geor at e a
st atus dapihoadsqdr; based on the value of the selected property; and 12

display the status indicator relative to the object. 9
6 the processor operative with the program in the memory to:

7 determine a value of a property associated with an object;

8 determine a status indicator associated with the property;

9 generate a status indicator representing the property associated with the object;
10 and
11 display the status indicator relative to the object.

1 13.  An apparatus for presenting a user selected status of an object in a three dimensional
2 graphic display, comprising:
3 a processor;
4. a memory connected to said processor storing a program to control the operation of
5  said processor;
6 the processor operative with the program in the memory to:
7 receive a request to select a property of an object for display;
8 display at least one property which may be displayed for the object;
9 receive a selection of a property;
10 determine the value of the selected property for the object;
11 generate a status indicator based on the value of the selected property; and
12 display the status indicator relative to the object.



