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echnol nsfer an are ices A me

rechnology Transfer and Shared Services Agreement (the "Agreement”) is being msde and
into on July 30, 1997 by and between Correlate Technologies Ltd., an Israeli company, of
ezale] Street, Ramat Gan 52521, Israel (the “Company™ and Eyron Compurerized
ation Systems Lid.. an Isreeli company, of 15 Bezalel Street, Ramat Gan 52521 Ysrael

REAS, Eyron ia the owner of the intellectual property rights and other rights in a patent
! application, software and other know how and proprietary information related to a
certain computer software and user interfaces for information management, er abling

entering and managing information op a computer system wsing a naturz] uger
interface; and

AS, the Company has been incorporated by Eyron to take advantage of and
commercialize the aforesaid softwars and user interfaces; and

AS, Eyron wishes therefore fo transfer to the Company all of its title, right and interest in

and to the abovementioned rights, and the Company wishes to accept all such -ights;
and

AS, the Company requires for the opetation of its business certain resources, and the
patties have agreed that the Company shall share with Eyron some or all of its . eased
premises, employees, support services, office and communication devices, cas and
other scientific, technical and office equipment (collectively, "Eyron’s Resources"

on the terms and conditions agreed upon herein; and

the parties wish to set forth in wiiting the terms and conditions of their agreement.

3HIEREFGRE, in consideration ot the mutual promises and covepants set forth herein, and
12 10 be legally bound hereby, the parties agree as follows:

Preambje

L1 The Reoitals horeto congist an integral part hereef.

L2 The headings of the Sections and Sub-Sections of this Agreement ar: - for

convenience of reference only and are not to be considered in constructing: this
Agresrnent,

f \E){-]‘ECH_DOC
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1.3.  For the purposes of this Agreement, the term “Technalngy Rights” shall moan any
and all xights which Eyren owns with regard to any and all patents’ applications,
trademarks, copyrights, service marks, trade names, moral rights, mask works,
technology, know how, trade secrets and information related to the techno. ogy of
computer software and user interfaces for information management, enabling
entering and managing information on a computer system using a patural user
interface, all as described in more detail in: () the document titled “Co.ppuie
Software and User Interface for Information Management™ attached hereto as
Exhibit 1.3A; (ii) the document re “Patent Application for Seamless Web” aitached
hereto as Exhibit 1.3B (iii) U.S. Trademark Applications for Co-Relate, O-Paper and
Open Paper artached hereto as Exhibit 1.3C; (iv) documents with regard t» U.S.
Patent Application re: “Computer Software and User Interface for Infornation
Management™ no. 08/772,801, filed on December 24, 1996, attached hereto as
Exhibit 1.3D; (v) and including any and all tights of Eyron pursuant to an
Agreement between Eyron and Theodore M. Diament, dated December 30 1996
attached herete as Exhibit 1.3E, atl documents, data in another tangible form and
information related to the aforesaid, such as source codes, object codes, coraputer
programs, flow charts and related documentation, in any form whatsoever, :nd all
permits, grants and licenses or other rights running to or from Eyron relating to any
of the foregoing and any and all applications for any of the foregoing.

resentations and Warrany ron

Eyron represents and warrants to the Company that the following representations and
‘Warranties are true and accurate in all Tespects, and acknowledges that the Compiny is
entering into this Agreerent in reliance therson:

2.1. To the best of Eyron’s actual knowledge, Eyron is the sole owner of the entire right,
title and interest in the Technology Rights. No portion of the Technology Rights has
been assigned, licensed, pledged, mottgaged or conveyed, in whole or in part, 10 any
third party. :
(1) To the best of Eyron’s actual knowledge, no Technslogy Iipht is subsject to duy
law, outstanding, order, stipulation or agreement restricting the use ar lics nsing
thereof; (i) to the best of Eyron’s actual knowledge, no person or entity, othe - than
Eyron, has any ownership right, title, interest, claim in or lien on any ¢f the
Technology Rights: (iify Eyron is nat aware nf any third party that is infringing nr
violating any of the Technology Rights; (iv) Eyron has not granted, and, to ths best
of Eyron’s actal knnwledge, there are not outstanding, any optione, licenses or
agreements of any kind (other then the agreement between Evien and Theadote
lamant, dated December 30, 1996 (attached in Exhibit 4.11 1o fhe Agreemont to
Which thig agreement is annexed} as relating to the Technology Rights; (v) Eyrcn has
.. DOt agreed or yndertaken to pay any royalties or other payments to third partie:. with
; TESpect 1o the marketing, sale, distribution, manufacture, license or use of any right
I'EIa‘ting to the Technology Rights, and, to Eyron’s best actual knowledge, there is no
Obligation of the part of it to pay any such royalties or other payments.

) N I\
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2.2. Lo the best of Eyron’s actual knnwledge, the Technology Rights have not vic lated nr
miminged, are hot currently violating or infringing, and Eyron has not received amy
communications alleging that Eyron (or any of its emplayees or consultants) has
violated or infringed or would violate or infringe, any right of any person, by reason
of the Technology Rights.

2.3, To the best of Eyron's actual knowledge, at no time during the conception of or
reduction of any of the Technology Rights to practice was any developer, invintor or
other contributor to such Technology Rights operating under any grants from any
gavernmental entity or agency, performing rescarch sponsored by any governmental
entity or agency or private source, or subject to any employinent agreery ent, or
invention assignment or nondisclosure agreement, or other obligation with ary third
party that in each case conld adversely affect Eyron's rights in such Tecknology
Rights in any material respects.

2.4. Eyron has taken security measures to protect the confidentiality and value of all the
Technology Rights, which measues ure reasonable and customary in the industry in
which Eyron operates.

3.1.  As-of the date hereof, Eyron absolutely, fully and irevocably transfers, assigns,
conveys and delivers to the Company any and all of the Technology Rights, £nd the
Company hereby acquires and takes assignment and delivery of all and any said

Technology Rights. -

3.2: To remove any doubt, this transfer, assignment, conveyance and delivery i; on a
worldwide basis and includes all and any of Eyron’s tights of any type or nature
whateosver with rogard to the Teshnslagy Rights, fu e vwnership, use and Denefit
of the Company, its successors, assigns and legal representatives.

3.3. Eyron, on behalf of itself and its representatives, hereby covenants and zgrees,
withont furthar consideration, to do a1l such lawful nots and things and ts 2 seoute
such further lawful assignments, documents, assurances, applications and other
instruments as may be required by the Company in order to cause all and any of the
Technology Rights to vest in the Couwpuny, ils successors, assigns and legal
Iepresentatives.

3.4 Without derogating from the above provisions, Eyron shall transfer to the Company,

within seven days from the date hereof, all documents, data in tangible formn and

information related to the Technology Rights, such as source codes, object :odes,

‘ compter programs, flow charts and relatad materiols, and shail pot keep any zopizs,

) 4 " summaries, or other documents or data in tangible ‘form containing any of the
Technology Rights.

3.5, Without dérogating from any of Eyron’s representations, warranties and underts kings
under this Agreement, in the event that any third party shall elaim to have any right
to any of the Technology Rights, or that such Technology Rights infringe upan any
rights, all in conflict with the provisions of this Agreement, Eyron shall fully
Cooperate with the Company in order to assert ths Company’s rights i1 the
Technology Rights pursuant to this Agreemenit.

By
75‘002\EX-TECH.DOC
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4.1. The parties apree that the etuployees listed in Exhibit 4.1 are on the date hereof
employees of Eyron and shall be, as of the date hereof, employees of the Company,
4.2. Eyron shall assign to the Company all Managers® Insurance policies providing for

severance benefite and all other accrued benefits with respect to the employees
referred to in Section 4.1 above, or with respect to any employee who vill be
transferred in the future to the Company, if so agreed by the partie; (the
“Transferred Employees™), including, inter alia, al] savings or similar compnents
nf snch policies for the benefit of cuch Transforesd Lemployeas o1 wuler any other
undertaking of Eyron with respect to such Transferred Employees

4.3.  Eyron shall indemnify the Company and hold it harmless from and against any :laim,
loss, damage or expense relating to amounts due to any of the Transferred Emp. ovees
with respect to the period that such employees were employed by Eyron.

Shared Services

. 5. 1. Subject to Section 5.7 below, unless the Company's requirements for services irapose
on Eyron an unreasonable burden and cause a material interruption or interference of
or with Eyron's business, Eyron agress to share Eyron's Resources wit: the
Company (the “Shared Services™), as the Company and Eyron shall agree from time
to time, in consideration of the reimbursement by the Company of Eyron's cosis and
expenses pursnant hestte. Lyiou shall povide said Shared Services dillgently, in
teasonably high standard and in aceordance with agreed upon time schedules.

The Company shall compensate Eyron for the provision of Shared Services on a
relative basis, i.e., the Company shall reimburse Eyron for the appropriate relative
part, based on actual use, of all costs and expenses incurred by Eyron fer the
maintenance and provision of such Shared Services.

Without derogating from the generality of the above, in respect of the follc wing
specific Shared Services, the Company shall compensate Fyron as follows:

3-3. 1, Premisgs The Company shall compensate Eyron for the costs and XD nees
incurred by Eyron in respect of its occupancy of any part of the premises held
presently or in the future by Eyron (the "Premises™), based on the re ative
part of the Premises occupied by the Company. With rogard to parts cf the
Premises co-oceupied by employees or equipment of both Eyron anl the
Company the compensation paid by the Company shall be deternined
according 1o the relative use of that part of the Premises by each of the
parties, as shall be determined from time to time in writing by the parties

| PATENT
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5. 3. 2. Employees. The Company shall compensate Eyron for the costs and g:ipenses
incurred by Eyron in respect of the relative number of hows dediefted by
employees of Eyron to the management and business of the Compaay (the
"Dedicated Hours"). The parties shall agree on an appropriate method for
caleulating and verifying the number of Dedicated Hours. In eonnection
herewith, Eyron acknowledges and agrees that Messrs. Bylon Rosenstock and
Ron Neumann, while they continue to be employed by Eyron, shall be also
employed by the Company as Joint Chief Executive Officers of the Co;npany,
and together they will dedicate to the Company 50% of their joint bisiness
tinte.

5.3.3. ication: Equj t: Supplies. The Company shall compensate
Eyron for the costs and expenses incurred in respect of the Company's use of
communication services, equipment and supplies on the basis of actial uge
and consumption by the Company. The parties shall agree on an appropriate
method for recording such aetual yce and allovating the eosts amd ex penses
thereof.

5.4. The Company shall pay to Eyron the consideration due for the Shared Services on a
menthly basis, within the first (10) fen days af each ealendar month in respect of
Shared Services rendered in the previous month.

3.5. For avoidance of any doubt, no Shared Services, Eyron’s Resources, support or any
other service rendered by Eyron to the Company shall be deemed to give Eyron any
right whatsoever in the Technology Rights transferred to the Company, or in any
other intellectual property right or other tights that the Company may have, r:lating
ta the Technology Rights or any other activity or businese that the Compeny may
have.

& Tn the event that the Company shall wich to make uee of cervicer renderod b third
Parties in addition to any of the Shared Services, and to the extent it is not materially
detrimental to Eyron, Eyron shall fully cooperate with such third parties.

‘Wih regard to the Shared Serviees, this Agreement shall become effective n the
date hereof, and shall remain in full force and effect until terminated: (i) y the
Compony, whan it gives Cyvon wulley nutive of louuiumbion al least 90 (ninely y days
prior to the termination date; or (ii) by Eyron, when it gives the Company tritten
notice of termination at Jeast 90 (ninety) days prior to the termination date, provided
fhﬂt Eyron shall not give any such notice prior to 6 (six) months from the date hereof
. the absence of the Company's consent.

radentiality and Non-Competition

. Eyron shall keep in strict confidence, and shall not use for any purpose whatsoever,

ANy und gl information, in any form whatsoever, relating, in any way, o the

] d::hnf’lﬂgy Rights, except information which is or shall be in the public ‘dume in }mt

' 1 any act of Eyron in breach of law or agreement and except for any inforration
¢ disclosurg of which is required under any applicable law.

i
]
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Without limiting the aforesaid, each of the parties shall hold in confidence ali
information obtained or received by it as a result of or in connection with the
performance of the Bhared Services which relates to the other party and raay be
private, secret or confidential proprietary information (excluding any information the
diselosure of which is required under any applicable law) (the "Proprietary
Information™). Fach of the parties hereto further agrees not to disclose or us: in an
unauthorized manner any Proptistary Information. The parties hereto acknovvledge
and agree that all such Proprietary Information, not otherwise known to the public, is
confidential and proprietary and shall not be disclosed to third persons without the
prior written consent of the affected party,

6.2. During the term of this Agreement and for a period of 24 (twenty four) montt s after
the latter of: (i) the provisions of this Agreement with regard to the Shared Services
have terminated, as per Section 5.7 above; or (if) the Company is no longer under the
conttol of Eyron, Eyron shall not engage in any activity, including research,
Aamelapiyane, [NV TRUSY N saheling  w vonovlling, wlild ielacs o
technologies or products which compete with technologies or products »f the
Company..

6.3, Eyron shall ensure that any of its present and future employees, consultants or
contractors that have access to the Technology Rights shall execute a confidet tiality
and non competition undertaking similar to the provisions of Sections 6.1 and ¢.72,

Miscellanepus

;1. This Agreement embodies the entire agreement between the parties hersto and
: supcrsedes all other agreements or understandings between the partiss iu vonsction
wille e subjeut watter bereof, Neither parly shall be bound by or llable 10 the other
for any representation, promise or inducement made by any agent or person in the
other's employ not embodied in this Agreement ,

This Agreement cannot be amended, modified or supplemented except by a variting
signed by all parties hereto prior to such change.

The laws of the State .of Istael, without giving effect to conflict of law rules. shall
govern the interpretation and enforcement of this Agreement. Apy dispute :rising
under or with respect to this Agreement shall be resolved exclusively in the
competent court in Tel Aviv, Israel.

Ifany provision of this Agreement is held by a court of competent jurisdictior to be
Unruforecnble under applicable lavy, then suuds provisivu shiall e eacluded fiv o is
Agreement and the remainder of this Agreement shall be interpreted as il such -
Provision were so excluded and shall be enforceable in accordance with its erms;
Provided, however, that in such event this Agreement shall be interpreted so as to
Sive effect, to the greatest extent consistent with and permitted by applicable 11w, to

* Meaning and intention of the excluded provision as determined by such ccurt of
®mpetent jurisdiction.

PATENT
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7.5, No delay or omission to exercise any right, power, or temedy accruing to any party
upon any breach or default under this Agreement, shall be deemed a waiver of any
other breach or default therefore or thereafier oceurring, Any Waiver, permit, cosent,
or approval of any kind or character on the part of any party of any breach or dafanlt
under this Agreement, or any waiver on the part of any party of any provisicns or
conditions of this Agreement, must be in writing and shall be effective only 1o the
extent specifically set forth in such WwIiting,

7.6.  Lach of the parties shall nnt assign, transfer, mortgage or otherwise dispose of a1ty of
its rights and/or obligations hereunder, in whols or in part, except with the jther
party’s prior written consent, Any assignment without prior written consent shzll be
void.

-.7.7.  Any notice under this Agreement shall he in writing and shall be deemed o have

$8 WHEREOF, the parties herato executed this Agreement on the date first Wwritten

mé:{«mosﬁs L. I ik
-/ O v

inologies Lid, Eyron puterized
: Info ion Systerns Ltd,

e
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CONFIDENTIAL ATTORNEY-CLIENT
COMMUNICATION

A From; Ted Diament on Behalf of Eyron Information Systoms Lid.
B 7To: M.chael Dierks, Weil, Gotshal & Magmes, LLP

Re: Fatent Application for Seamless Web

Pate: November 25, 1996

. Seamle: s Web (“Wab™) is a sofiwara application snahlin

¥ musction and analysis of loosely strustyred and unsiructured datz, Unlike database systems which require
. that dat. first be organized in tables, records and fields, Web allows the user to enter data without

ntenyy [ating en overall structure and without forcing the data to conform to predeterrined categories.

g the efficient input, storage, manipulation,

tecultal idea is that knowledge consis
presen o by nodes and the relationship
Senantic network might be rendered as

p

Wwife Edith Cohen

attorney

Weil Gotschal

1

b ﬁ—u’-‘_‘:b‘ -“
NOHAE 67025 LsRATFENTST 200z T1/¢0
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patwork is intended to express the knowledge that Mike Ternbull is an attorney at the law firm called
(iotschal and that his spouss is Edith Coben. The semantic network shown sbove is obviously very
I, As more iodes and ares are added, the network becomes increasingly unwicldy to draw.

rionally, semaatic networks are represented only in intemal computer data structares. This intemnal
aue Gan then be quericd in 2 varicty of ways to extract information or to deduce logical inferences.
hical rendering of the network is not deemed an essential feature of the traditional systet(s.

4

b rzpresents an advance beyond existing technology in the following Tespects:

*Novel Graphical interface for Constructing Semantic

eh presents a novel graphical user interface for constructing the semantic network, The inteface

e} Linking objects graphically.
In-place editing of objects

) Lyout Control allows semantic networks to be input within semantic networks.

Novel Presentation Formats for Semantic Networks

Web iz capable of rendering the semantic network in 2 variety of presentation formats which represent an
vance over the prior art for displaying such networks. The basic format is shown below

Pisgra 1 Traditional network as displayed by Web,

E}Mim Turmnbuall
18 altormey .
"Mhal and Manges
i CT;
2 B8t s Firmm
L e
=0 Edith Cohen

(7} Web enables the user fo simultansously view distingt portions of the network,

(b} Web enables the user to simultaneously view different portions of the network in distinct
formats.

() Web caables the objects in the network to be displayed in a format known as “in-place
active.” This means that objects representing data created from diverse computer applicatigns
(e.g., blueprints, medical images, scieatific equations, ¢te) can all be displayed within the
graphical framework for display of the scmantic network. The objects can also be dirzctly
manipulated and modified in place without leaving the Web framework.

|
67924 LSPHATINE

0007

WEST 5002 T1/40
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(d) Among the objects that can be displayed “in-place active™ are themselves Seamless Web
objeets. The example below shows 2 Web within 2 Web

Disgra m: A Welb within a Web

B Tailevigion Shows

O tite .
a-v——tm——El The Flintstonas
I a cast _r:,g Lo

S wilma
I O friend
frien Betly

U past
_.,Jﬂﬂ-_‘_n Harney

rroduces a novel graphical user interface which enables the user to explore the semantic setwark in
Mhich represent an advanes over the prior art for exploting such networks. These include

b
Ploring the network from diffevent perspectives: The user can drag and drop sny node in the
‘“’k to An empty region on the display and explore the network from the perspective of that node.
bd:PeHﬁnn is fasilitated by the fact that Web stores information relating to the scmantics of the

S 00 the ares. For example, if the user creates the network shown below,

Urnyy)y

rn

T Weil, Gotsehal and Manges
Qisa

Ld {_aw Firm

U Edith conen

NOHAH svazeiATRENT 8T ooz T1/€0
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fcllows:

Tfijth Cohen
Lhusband e s Tumbal

g nser.

network,

FL

O sttorney

Higa

; OMetveney ard Myers
1 C agom ‘
-2 g Kim, Patricia

L dapariment

] Labor
O .
—client__n Delta Airiings

O glignt ]
i1 fonestawn Trusking

& Cyrley, Michael
O departrment

© erient
— T gears
|
- tlent Philiip Marris

S Fader, Tamar

LI department

L aw Fimn

T'rrm when vieweit frnm the perspective of the nods Iabeled “Edith Coben™ the network will appear as

Wail, Gotschal and Manges

} ots that the arc labeled “wifs™ has changed its label into “husband” it is, however, the same arc and
w85 inputted only once, Web has built-ip knowledge that if 4 is the wifc of B then B is the Husband
ofA. This knowledge coneerning the semantics of link labels can be augmented and ovesridden by

——

{t) (omplex semantic networks can be instanily converted ta “grouped format” thus the following

87924 LPATFE MOFsT 00z 11/¢0
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mﬂel‘f@“ey and Myers

EEE:TE&-LJ

Kim, Patricia
jCurley, Michael
iFeder, Tamar

) Any portion of the semantic nctwork can also be viewed in chart format. For example,

T\C‘Melveney and Myers
]
SMAIMEY  — comn

Attarney Depanment Client

t
Kim, Patricia Labor Dela Ailines
Jonestown Trucking

Curley, Michagl | Labor Sears
Phillip Morris
5 Feder, Tamar | Utigatien Reabok

.
T )
TS|

e Re e

S TR

4. Incorporation of Semantic Information

::E'E inesrporates semantic information about the meaning of the labels on the arcs (see item 3a where this
2 ra iy presented as a user interface feature).

'

svsagwma‘em £00Z 11/80
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ks wi

. This graphical approach represenis an

Cclient

7 bstbixes automatically display ouly thos
beluv 1 18 possible to détarmine, witha s

i in..0d who her clicnts are,

anestown Trueking

gars

Rillip Mosris
Reahok

Ty

INE

3

e

P
Deita Airlines *

g oy el Bk

ovel Graphical Interfabe for Search and Analysis

epables the USET to employ grephical means to extiact information and znalyze the datfa stored in the
advance over kaditional methods of querying such

h rarefied formal query languages. For example'if the web in “Grouped” format, the user can
all attoenays at " Melveney and Myers and all their clients.

lfapaicular entry in one of the list boxes is selected, or several entries are multiply selecmd_, the other
e arcs and links related to the selected items. Thus in the example
Ingle elivk ul Uie wiviese, which departent attomey Totricin Fim

NOYAH BYSZELBER FEANPP 8T 8007 T1/80
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Z 0'Melveney and Myars
Catomey -

[}iim. Palriia
FCurley, Michael
jFeder, Tamar

O department

O ¢lient

~iDelta Ailtlines
’Jnnaswwn Trucking

Bik can be created:

&1 Mike Turnpu
F]at Dingy

Weil, Gotschal and Manges
Uis a

Law Firm

NOJAH

Extended Conception of Semantic Network

ext:nds the concept of the semantic network in a new direction by conceiving of the labeled arcs,
kMl es, a5 ohjects. Thus, in Web, the labeled arcs, and not merely the podes, can have arcs emanating
them. This cnhances the exptessive power of the network.  For example, in Web, the following

‘ :’:‘k i5 intendad to express the knowledge that Mike Tumbull is in the Labor and Employment
Lot Wei Gatsehall and that he began working there on December 24, 1991, While the same

‘ 61%929%@*:31 400¢ T11/%0
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pe represented ina iraditional semantic network it might require a comprehensive
v ing of the network and possibly a new conception of the fundamental objects and relationships
wpggsemed. By allowing arcs off arcs, Web allows the additional information to be added to the

[k i 2 mors continuous fashion.

o could

Novel Data Structures
T novel data structures. Web is implemented in an object-
pi=archy is organized as follows:

oriented fashion in 4+ The

Diagrany: Booch Diagram of class hierarchy. The most impoxtant classes far our purposes
CWebNode, CListWebNode and CLinkListWebNode.

“pere arc CNode, CListNode
ject
Cljest CSuingMNode
(3 CString mr_str."l'itle
CNode
CMode* m_pSource CListNods o
CNode™ m_pDest CNodeList m_listNodes {
CLayoutode J
C5tringWebMode
3 Chode® m_pMNode
| . CWebControl*m_pCentrol
| i & CWebNode* m_pGroup
! CNodeAray m_arrayDescendants
3 CwebNode* ,_pParent
' CLayoutWebNode
lCLinkListhbNode 1
g
Tzonm NONAT ' T ar sy
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From this class structure it is possible to discern soms Fundamental novelties of the data structure
-‘which YupKESCTIES dn advance over the prior art for storing semantic networks.

(a) Arcs art themselves represented as semantic nerwork objects from which other arcs can
emanate.

; Traditional semantic networks consist of objects and the arcs between them. In Web, both arcs
4 gbjucts 2re represented with the same fundamental data type — CNode. An object in Web's version of
‘he SO DA network is represented as a CNode in which brth mémber variables CNode::m_pSource and
enlode: m,_pDest are 5e fo NULL. An arc is represented as 2 CiNode in which the inember variable

ource points to the object from which the arc emanates and the member variable
gst points to the object the arc is dizected at. ‘Thus the avc is rapreseated as a CNode and the
wource and Jestination of the arc arc stored as pointers in the member varigblas CNodenm_pSemrce and
' gode:m_pDest. Both of these are declared as CNode pointers and thus can indicate any CNode
ipchurding both objects and ares. Thus in Web, untike in the standard conception of sernantic networks, an
'4rc is also an abject. An arc cap therefore have other arcs ermanating from it 25 is illustrated by the
semapte network shown below: ) -

& Btk Tumbul _ .

B aitome

-*-‘ wWail, Golschal and Manges
1 Cis a .

\ L4 gw Firm

iJ department
epaime™ 11| abor and Employment

T atart dab
_slangale -~
stat date 1242419

O wifa
[Cuife Edith Cohen

(b) Information conceming the display and rendering of the semantic network is itself stored asa
semap ic petwork. This technique greatly simplifies implemenmtion of the applicaton.

- The C WebNode data type is designed to represent information pertaining to the display and rendering of 2
- portion of the semantic network, But the CWebNode class derives from CNode, Le., it is 2 CMode in all
- respects, and thus is itsclf past of the data of a semantic network.

You piight think of a CWebNode asa CNode on display. The CNode contains the underlying datz
pertaining to the semantic petwork are or object, the C:WebNode contains information cotcerping the 4
fende;ing of thai particular CNode on the display. Thusa CWebNade contains a pointer
CWet Node:m_piode to the underlying Crode being displayed. Tralso holdsa pointer to 8 CWebControt
whict is the abstract class responsible for rendering the data represented by the CNode. A CWebNods alsa
Waintsins a list of descendants all of which are CWebNodes. But for aur purposes here, the most .
impoentant pofnt is that a CWebNode is itself 3 CNode, Thus it has an m_pSource apd an m_pDest pointer
whicl, can point to other Chodes, and i this both m  pSource and m_pDest will point to CW ebMNodes. A
CWeliNode exploits the data structuré of the CHode to store information concerming the manner in which
M ar; or an object is rendered on the dispiay. The manner in which this is achizved is 5 follows.

i
18

Pt

:‘lwebNode with standard style, nosouree, 1o dest and no displayed descendants would display as
ollo-vs:

0 [?rincipal ]

£00 P

ngzgw:g 900
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Noce with standard style dest WebNode but with no source WebMNode Is displayed as follows:
rweb

o Principal

= o5

if he CWebNode has bath source and dest pointers it is displayed as:

jnally:
O Principal

sree liagrams above represent the three standard renderings of a CWebNode. Which tendering is
d depends on whether the CWebNode has a source a dest, both or neither.

i intaini list of descendants, If we take
X 15 & CNode but it extends that data struture by maintaining a :
C“;'c;: ﬁtlfr’:t:sstandnrd CWebNode forms and 2dd a list of descendant CWi ebN9des we can oreate mere
o Olicat »d renderings. For instance, i we take the standard style CW. abMode with no snur:s: and dest and '
Eon:}:dc it with a descendant list of CWebNodes each with a dest CWehNode but no source, the | {

EWebNale is displayed 25 follows

‘ Prin-ipal l
principal
- °
Principal
—a( > ]
Principal -
o)

Things g et interesting when these descandant WebNodes thernselves have descendants.

DErimipal !

{ O Principal

]

l Principal

i i in the section on algorithms below. For
The alf orithm for displaying 2 CWebNode is described completely - o
o Pu;pgsmerc wepnogntiat beeause of the clever design of the CWebNode data structure, the esse

10
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gnil Hyars E pMalvensy and Myars

| Kim, Patdcis
(3 gepariment -

O glignt

R

| O gaparment, q

curey, Wichae!
Ll depariment

0 client

Delts Aillines
nnestown Trucking
S8ars

Phiillp Matris
Reehok -

Q pader, Tamar
‘Hl gepartment

i Lifigalion

oreptad fashion, 3 CWebNode 8 cquipped with 2 method
the oues shown in the T previous
£ the three standard forms aod then
der itself.

‘|goril‘.h m s very smightforward. 1n ohjest-
B pnsbles it to render itself on the displey. Cotnplex stapures like
vy rendered by hpving the CetNode render {rselfin one @
gitre -ursively request that cach CWebNods in jtz descendans list rex
web malatains inprenal datd strusmares that SXpTeSS higher level
they canbe regrouped in meaningfil ways.

] 1 adaition & 1he podes and a8cs,
qelatic nships hetweet the data items 80 that

¢wihode folds & pointer cal
pestiod 2 1a of ong: of v types CL
hNpdzs oft the left and the growp

ted.

Jed m_pGrowp which points to its gioup CWebNode, This grovp
istWebbode and CLipkListWebtiode. The dingram below shawa the
CWebNodes on the ight. Some of the m_p(Group pointers arc

E Oondelveney wnd biyers
=] 8
Shom arm, Paticia

ar g Myers

& i, Pafrizla p
Qepedmont_ q o geparment
2 {
giem oy nelta Airines
U1 jomegtovwn Tracking Dellant .
BDaila Alfines .
pnastown Trucking
AT
Delight _ypoas s
O gllent Gurigy, Michasl
et prump worrs O ygpartment
-l Fadur, Tamar
| O doparelt 1) o o
a
et Resbok 1 chiant
:
This is a rendering of 8
CListWebode
t ) y » N P
;‘: = the grouped CWebNodes in the diagrmm ot she rghthavam | pGioup pointets. This is illastrated
diagean helow.
1
1
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H ¢'Melvensy and Myers

grid MyRrs
' O agorney

= kim, Patrigia
O3 deprarnment

AT—
m, Paineia
iCuriey, Michaal
iF eder, Tamar

£l elignt

2 curley, Michael
O department ¢

ohestown Trucking
Sears

Phillip Morris
Reebok -

% Tader, Temar
O gepariment

23| itigation

O elignt

Nwmically only one of these structures is rendered on the display, but 41l of them ace maintained and all
upds red as each new arc and object is added (the scction on algoridims below discusses bow the
M_pGeop pomnters are updated). The advantage of maintaining fis data strueturc ia that it makes it
‘Possible 1o switch immediately between the grouped and nogrouped renderings of the semantic network.
+Motg i portantly, for our purpases here, the grouped stuctures are critical in the implementation of

& .smnl of e alparithme esyemisl W e applivativn = in puticular, those datd cawstures are ritigal for

B firg a portion of the semantic network in chart form.

12

6792 4B FENGF -8F 9002 T1/€0
REEL: 016870 FRAME: 0131



3. Novel Algorithms

. web ir yplements novel algorithms:
(a) To display the semantic nerwork

we rer der the scmantic network by invoking the method CWebNodeDraw passing it & pacameter

cBounds which indicates the rectangular region in which it is to restrict ts rendering. The full signamre of
the method in G4+ is '

yoid OV 1ebNode::Draw{DWORLD dwAspeel, CDC" pDC, const CRectd rBounds, const CRact& wlavalid)

The fisst of these, dwAspect, is simply a value that allows us to alter the style of the rendering. The

param 3tex pD)C is a pointer to = device context, 2 concept specific to the Microsoft Windows operating
systen that represents the device on which the C'WebNode is to be rendered (printer, monitor, etc.). The
ast patAIICIer, relovalid indicates the rectangular region within reBoupds that need to be renderzd. It
allows the caller to optimize the speed of the rendering by indicating the smallest region that needs 1o be
redravm. These pammelers dwAspect, pDC #nd relavalid arc not at all eggential to an understanding of
algori hm. We indicate them here for the saks of completeness, Only the paramerer rcBounds is essential
10 the logic of the drawing algosithm.

This I raw method has 2 close relationship with the inethod 1o the method CWebNode::GetEatent which L
detary aimes the dimensions required to reader the CWebNode in full. Tts signature in C++ is as follows

woid C #ehNode GeExtmi(DWORD dwAspest, CSized 5i28)

- Tow derstand these rwo methods, consider the general form of the rendesing ofa CWebNoda shoen
belov,, The principal CWebNode being rendered is marked with a “P", The source CWebNode (the

£We iode indicated by the principal CWebNutle's m _pFource pointt) is marked with an “S" apd the

festiation CWebMode (the CWeblNode indicated by the peincipal CWebNode's m _pDest pointer) is

- matked with 2 "D

o —

7 ]

o[ ol ] =

| era e o

‘A .

_-‘,‘ tkey polats 1o recpgnize are:

g xdesumdmm of the destination CWebNode push down the descendgnts of the principal
3 thNode. )

¥
'Ei:‘he descendants of tha source CWebNode push the principal CWebNode out to the right.

t mﬂ“tnce_: of the source and dest CWebNodes on the position of the principal CWebNode and its
Ay, wht: is asymmetric, but it maintains the following invariant: The position ofa CW ebNode does not
! 1 its descendants are exposed or hidden. :

Ih. the CWebNede we caleulate the following rectangles:
. Niral “:'-"-tmlgle

13
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ol __1

o o]
—a(__ ol ]

2. The Button rectangle

o[ -

| | o]

1[I]—TE
| L ol ]

—a[ o]

NOYAH
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3, The Dest rectangle

TE[:} —pHolJ
—0[_ "~ o] [ o]

o o J—a

. The Dascendant rectangle

{01+ L. ]
—1[ g ] =]

el or—r oy

tof tie CWebNode., The CWebMod

® can be drawn as a principal, a soures, a dest, or a descandant.
we define another function

CWebhode:brw(DWORD Wwhspect. CDC" pDC, const CRecuk reBounds, const CRects: sclnvalid,
Saly tring our oid Draw function does is to call this oge

Nnkmue..l'.n'.v(UWDRfJ dwhspect, COCY DG, ongt CRect reBounds, const CRectd: relnvalid)

nt nWebDrawType)

Drawfdwaspect, PO, reBounds, relavalid, WOT_PRINCIPAL);

tangles rcPrincipal, reSaures, reDest, and reDescendanis, Than it

“ “ed lunction calls 4 proeedurs 1o calcolats the four e
desw 1y calls the exeendzd Deaw function on it source

° Dra “dwAspeet, phe, reSource, refnvalid, WOT_SOURCE) ;

3 :E “I’“NE. A recursive call (with a different “this™ peinter). Next comes the guts where the control
p: C15] Layeqd

M wAspyry, POC. retantrol, relnvalid) -

"E Craw he dest and the descendants

- (::;m PDC, reDest, seinvalid. WOT_DEST) ;
Beel pDC, reDiscendants, relavalid) ;

. D:'scendants math

) od simply loops through the descendants of the CWebNada cajiing the
. ¥ function for each one. ‘

the gy
o tended D

Iaw procedure we need to deaw the Hnes tonnecting the cantrols. This js
Paramerer ,

WebDrawType comes {ato play. If the CWebNode is being drawn as

15
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WDT_HQURCE, it is responsible for drawing the line that extends from the right end of its control to outer
reaches of its rcBounds fCC{ﬂﬂﬂlE {‘Whlﬂh of Course, wiil be the reSnnrre p.ar_‘mnslg saleulatod by pl‘inl:lpal
CWebMode). If the WebiNode is being drawn as WDT_DEST, it is responsible for drawing the linde line
from th 2 left end of its control rectangle to the left end of rcBounds. For WDT_DESCENDANT, draw the
vertical line along the left edge of its reBounds rectangle as well as the short horizontal line from the laft
gide of :ts contrel back out to the left edgé of the reBounds rectangle, Every CWebNode, regardless of the
praw T3 pe, is responsible for drawing the vartical line from the left side of its prinsipsi rectangle down to
e top »f the reDecendnats rectangle.

The cesponsibility for drawing the lines connecting the principal WetbNode with the source WebNode is
assignes! tor the source WebNode., The source WebNede holds most of the dpta necessary to detenmine the
hape o this linc. For instance, the source WebNode knows whether it, itself, has both a source and a dest
webNode.' Ifit does, the line must be shaped like this:

—{1 ::l
Y T ——ar ]

—olL_ o[ |

—a[ ol ]

b To manjpulate its dara structures. The algorithms are capable of maintaining and updating
"1 dat strrctures inerernentally with the addition of cach new arc and object. Thus the user can
JMequest that the infoomation in the network be reorganized, regrouped, or presented in a different

Hn-—-*—l—-—-—

H Ve is to have the principal CWebMode be responsible for drewing lines, The principal
hwould have to poll its source and dest CWebNodas to determine what type they are (j.e., do
Source and dest). The principal C'WebNode would alse have to poll its source and dest and
"¢bNodes to determine dimensions of their button rectangle and the position of the button
tive to their upper left corner. The problem with implementing CWebNode mathods that
"Sults is that (hey require a full-blown recursive calculanon to answer.

16
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fatmat and these operations can be performed almest instantanecusly without the need for a
prolonged search procedure,

When a new arg is added, emanating from a semantic network object or from another are, in our.
yeer intsrface this operation corresponds to the addition of 2 ncw descendant CWebNode to the list of
descendants of the CWebNode representing the ohjsct or arc from which the new arc emanates. When a
gew deseendant is added, the m_pGroup poiaters must be updated. This 15 achieved in the following
mannet .

t The new descendant CWebNode looks to its parent CWebNode's group (ie., m_pParcat->m, pGroup).
It places this value in a local variable, say pParentGroup. 1f pParentGroup is NULL, we set ‘
pParentGroup to be m_pParent. . C

3. Om new CWebNode invokes a method on the CWebNode referenced by pParentGroup to determine if

B iw oom label matches the labe! of ene of the (sther) desssndants of that GWebMods.

4 3. Ifthere is no match we dynamically orate a new CLinkListWebNode as the group node to which our
CE descendam CWebNode will belong, We add this CLinkListWebNode as 2 new descendant of the -
Par:nt’s Growp CWebNode and this causes a recursive invocation of this same procedure at higher .
Jeveds of grouping (see the discussion of grouping in the section on data structures above), = .-~
If iere is a match then we set the m_plronp member vatisble of the new descendant CWebNode to
point to the matching CWebNode found in step 2.

{¢) To render a portion of the network as a chart.

17
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Jant Myers
Depaﬁm;m ~ligng
Kim, Patricia | Labor ' Delts Alflines
Jonestawn Try
Curley, Michael | Labar - Sears
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U deparimen Feder, Tamar Litigation

110 viient
- Deita Alrines ¥ |

onestown Trucking s
Sears P

Fhiilin Morig N
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i
o
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tawChatt method takes 2 Parameter reBounds which indicates the rectangular Tegion an
ich itis to restriet jis rendering.  The method perforims the following steps,

Weteases tha toordinates pf the top
W the line of titles Just rendecad.
calls reWChartEntries passing the valye of reBannds,

of the rectangle reBounds so thar the top of the rectangie Lieg

;‘h:rdbfWEbNodc:;meChanTiﬂes is passed a pamameter rcBounds wh

b : ich indicates the rectanguiar
/ b it is 1o Testrict its rendering. I i executed as follows,

!:29 a local variable, gay reColumg, Tepresenling a rectan
his oS SEE 60 (0,0) and the width and height set to (g, 0).
0, “oNode has an m _PDest that is non-null, skip to step 5.
o Nethog GetBxtent() to calcutats the Fectangular region re

¥ CWebNode, Caleulate the intersection of e tetned value with the rectangle

gle 10 the trivial rectangle with the

235 that method the value e Colwin 10 fhdicate the rectangle j
(this valye vae calenlated in the calf o GetChartExtent in the

I8
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m_pParent pointer will point to a CWebNode rendering an are directed at this CWebNode, The labet
ot that arc forms the tile of the column in the chare in which the entrics for this CWebNode will be
lisplayed.

5. lor each descendant of this CWebNode call DrawChartTitles passing that method the rectangle’
1cBounds but with the lafi side of the rectangle shifted to the right by an amount ¢qual to the widdh of
1:Column, ‘

6. 10the value af m_pDest is NULL then jump to step 8, (therwise call a method GetChastBxtent to
calculate the rectangular region required to display, in chart forn, the entries in this CWebNode
t)gether with the entries in all its descendants. Store the value in a local variable say reChartExtent,

7. Mow m_pDest points to a CWebNode. Call the DrawChartTitles method on that CWebNode passing
i the value of teBounds but with the left side of that rectangle shified right by an amount equal to the
vidth of the rectangle reChartExtent calenlated in the previous step.

§. F.eturn to the caller,

1 Thenetod CWebNode::DrawChartEntries has essentially the same structure as the method
(WetiNode::DrawChartTitles. It, too, is passed a parmeter reBounds indicating the rectangylar region in
which it is to restrict its rendering. It is exenuted as follows.

& |, Iuitinlize a local varable, say reColumn, representing a rectangle to the trivial rectangle with the
g tpleft point set to (0,0) and the widih and height set to (0, 0). o
& 1 I'this CWebNode has an m_pDiest that is non-null, skip to step 5. "
+3, Call the method GetExtent() to calculate the rectangular region required'to display the colurmn of
garies in this CWebNode, Calculate the intersection of the retumed value with the rectapgle
- rcBounds. Siore the returned value in a local vanable, say reColurrm.
4, Ir'this CWebNade is not grouped (i.e., if m_bGrouped == FALSE) simply invoke the methad to cayse
tlis CWebNode rander its contents within the region ceBounds.  If, on the other hand, this
. CWebNuode is grouped (ie., m_bGrouped == TRUE), then invoke the method DrawChadEntries “on
¢ich of its member CWebNodas in . On the invocatioa for the first member CWebNode, pass the
vilue of reBousids. On the subscquent invocations for each member, pass the value of reBounds but
with the top of that rectangle adjusied downward by the height that was required to render the previous
o ember CWebNoda. -
Fir each descendant of this CWebNode call DirawChartEntries passing that method the rectangle
X Bounds but with the left side of the rectangle shifted to the right by an amount equal to the widd: of
. "Column. .
. 1t the value of m_pDest is NULL then jump to step 8, Otherwise call 2 method GetChartExtent to
. Gleulate the rectangular region required to display, in chart form, the entries in this CWebNode
"chther with the entries in all its descendants. Store the value in 2 tocal variable say reChartExtent.
- Now m_pDest points to a CWebNode. Call the DrawChartEntries method on that CWebNode passing
Kthe value of reBounds but with the Jeft side of that rectangle shifted right by an ameunt equal to the
Widih of the rectangle reChartExtent caloulated in the pravious step.
Hurn to the caller, -
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