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Description
1. Field of the Invenbon

{00841  Thisinventionrelates inworkstation viewing im-
ages of digital documents stored on a nelwork server and
in particular o viewirg large digital document images us-
ing a cllent-server architecture.

2. Desoription of tha Prior A

{00031  Current methods B viewing digital documerd
images for worksiations in a networked shvironment use
proprietary workstation application sofbware In aocess a
nelwark image Me server, To view an image, the appi-
pation sofhware transfers a copy of the whole Image file
from the image file server lo the nebwvarked cliend wark-
station This method has a number limitalions including:
inefficient use of the nelwork, bigh software purchase
cost per workstation; high soffware adminisirative cost
per workstation; high computational demands on the
workstation; proprietary software available only for limit-
ed warkstation lypas. Some other nelwork intage viewers
may provide viswing using more optimized image trans-
mission praiocols but ondy with proprietary protocels ang
praprigtary workstation software.

{0003] CURRY € "Making A Clickable Image Map®
RLAL May 1985 (1905-05), XPO02235112 peesents away
fo use & visual direstory 3% 2 means for accessing un-
derlying =g o documenis or images that relsle o 3
place on the loo level visual diractory. The user 18 re-
quired to oreate 2 fle that links arsas on the initial image
{0 the underiving files or documents. A clickable image
map allows g user o click on any location of a graphie
and receive more information in the form of an enlarged
piciure or g link fo s unform resource locator {(HIRL), How-
sver, ihis prior art reference fails to disclose agrid of view
tites,

[0004] PERRY, H.: "Spaces between led gifs®, re-
iaved from the intermel URLhiipiigoups.goog-
leoomigroups’ comp. infosystems www athoring. imag-
es/browsethreadi2 3b0acl47

bBT740e8/8elofibe 1102000, 18 March 1287 discussas
the so-callad tiling of graphics fes.

[0005] Further, the tiling of graphics files is also dis-
sussed i PERRY, H.: "Spaces betwoeen led gifs", re-
eved from the internel URLhlipdigroups.goog-
le.comiground  comp.infosystemns, www.authoring. imag-
es/myg/otS127 TebbiSGRO7 7h =enkdmode=souree, 18
darch 18597,

{0006] RABNOVICH 8. &t sl “Visusiization of Large
Terraing in Resource-Limited Computing Environmants”,
Proceedings Visualization '87, 24 Qolober 1087 disclos-
es a software system supporting interactive visualisation
of large lerrains in an environment comprising a loweend
client computer accassing alarge terrain database server
through a low-bandwidth network. The large terrain
soene is slored on disk in the form of geomstry informa-
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ton and texture ties of fxed size, Alow-end clieat com-
puler loads only those texture tles of the approprisle res-
plulinn which intersent the visw fnolprint, if they are nat
yal ipaded.

[0007] POTMESH M. "Maps Allve; viswing geospalial
information on the WWWY, Compuler Nelworka and 18-
N Systems 28 (1997} 1327-1342 distloses & WWW.
based systemn for viewing geospatial information. The
systent comprises a 2D map browser capsble of contin-
uous sarol and roont of an arbitranly large shesd, which
downloads and caches geographics! information, geo-
matrical modeds and URL anchors in small regions called
tiles.

{8008 MEYER E. of gl: "Boreslis image Server”
{COMPUTER NETWORKS AND 1SDN SYSTEMS,
NORTH HOLLAND PUBLISHING. AMSTERDAM, NL,
vol. 28, no. 11, May 1988 (1996-05), pages 1123-1137,
XPOD4018214 1S8N; §168-7552.) discloses an imags
server for serving watermarked images o clienl web
browsers. The server is programmed with web server
software, The server receives reguests from a client web
browser in ihe form of an URL encoding an image nams,
shipul style sueh as thumb naitor full size, and optionally
3 graphic format. Upon receipt of 8 regussy, the server
kyady the file indo memary, processes i, and delivers the
resufting image lo the browser, One of the oulput sivles
supported by the image server is the “info” culput shvle.
When an image Is requested with cutput style "infa",
HTML code i raturned © the trowser dafining & full
HTML page consisling of the title of the imags, an infined
thumbnail of the imags which is & fnk o e full-sized
image, and copyright and authariitle information. How-
aver, the URL does not specify a view of the image file
i terms of scale and region. Further, it is pot disolosed
that the web server delermines an array of view tilas that
rorresponds i he requealed view and creates the view
tile intages. Finally, it is not disclosed that the web server
creates an HTML outpul e including appropriate for
matling and mderences to the created view tle images.
{00097 Therafore, the sysiam as disclosed i "Borealis
image Server” is nat suffishently efficient, which is espe-
eially imporbant for viewing large images, Le, images that
canniot ba displaved in full,

[0010]  Therefore, itisan objectafthe invention o adapt
the systems as disclosed in "Borealis image Server” o
sitow efficient viewing of large images.

SUMMARY OF THE INVENTION

011} Thds object is achieved by 8 compiiter natwork
server according io claim 1,

[00123] The invention comprises a compuisr network
sefver adapled (o stare digital documerd image files, pro-
grammed o recaive requests from a cllent Web browser
in URL code, the URL specifying a view which idendifies
an image e and formal, o compnse the requesiad view,
and to ransmil HTML code for the resultant view o the
olient Web browser to display.
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{00M3] The accompanying drawings, which are incot-
porated in and constitule g pant of the specification, iltus-
tratn an ambodirmsnt of the invention and tagether with
the ganeral deseripion, serve o expiain the principles of
the invention,

BRIEF DESCRIFTION OF THE DRAWINGS
{0014]

FiG. 1is a diagraw of the systen architecture show-
irvg tha relationship of the components of e system
and the image view server,

FiG. 2 s g flow diagram of the steps performad by
the systent o regusst, compose and display a view
of an fmags.

FIG3. 34 and 38 are diagrams that show the vew
tite grid as determined by the view scaie.

FIGS, 4A and 48 are diagrames that show the grid
view tiles compasad for an inifial image viewsS and
then for a shifted view of the image.

FiGS, 5A and 8B are diggrams that show the web
browsar display of view ties for an inilial view and
than for a shifted view of the imags that correspond
ke FUGS. 4A and 48,

FIGS. 8A and &8 are diagrams hal show view files
pra-cotmputad by the background vew composer.
FIG. 7 is o high-hvel How diagram of the foreground
VISR COMEOSST,

FIG. 8 is a flow diagram for the view generator com-
ponent of the view compaser.

FiG. 8is a flow diagram for the data outpu comipo-
nent of the view compasar.

FiGS, 104, 108, and 10C fogether oonatitules o flow
diagram for the view tile cache garbage collector.

DETAILED DESCRIPTION OF THE INVENTION AND
THE PREFERRED EMBOIIMENTS

[0015] References will now be made i detall to the
prasently preferrad embadiment of the invention, an ex-
ample of which is {lustrated in the accompanying draw-
ings.

The preferred ambodiment is g server PG consisting of
an Intel Pentium Pro 200MHz processor, with at feast
128MB of RAM, an Ulira-wide Fast 8CEI disk controller
with at least 4GB of hard disk spacs, and LANMWANIn-
fernet network interface controllers. The server runs the
Windows NT Server Version 4 operating sysiem with NT
Fie Bystem, Misresof! inferned information Server Wer-
sion 3, and the nelwork image server soffware. The senv
er and client are configured with TCPAR natwork prota-
cobs o support the HTTE (Web) pratocal. No software
other than a Web browser is required on the client. The
preferred Wab browser is Infernet Explorer 3.0 or Neb
soape 3.0 of higher,

Referring firstlo FIG. 1, a nelwork comprising client work-
stations 10 and 20 are connected through nehwork oo
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nentions o a network image view server 100 coraprising
a nelwork server inferface, preferably 8 web server 30
which uses the Hypartext Transfer Protoeat (HTTRY, a
request hroker 40, a foreground view composer 50, a
viaw tile cache 80, a background view composer 803, a
garbage coflector 70, and a document repositary 80 hav-
ing image files,

The network image view server, Le., client workstation,
or"workstation.” 100 can be implamantsd on a nomputer,
for axample & personal computer canfigurad with a proc-
sssar, ¥O, memory, disk storage, and a network infer-
face. The nebwork imags view server 100 i configured
with 8 netwark server operating system and Web server
software 30 to provide the network HTTE pratacol Hink
with the client workstations 183 and 20, Typical nebworks
inchude many workstations served by one, and some-
tines mare than ane, nehwork server, the sarver func-
tondng as @ library o maintain fles which can be ac
cessed by the workstalions.

in nperation sccording to an embodiment of the method
of the invendion, using the Web browser software on the
client workstation, a user requestis an image view 110
{FIG. 2} having 2 scale and region spacified by means
of a spacially formatied Uniformed Rasource Localor
{LURL) code using HTTP language wiich the Wek server
can denads a3 grequest o be passed to the vage view
composition softwars and that kanlifies the image file ko
be viewed, the scale of the view and the region of the
image 1o view. The network Image server sands HTML
dalato the clierd with pre-camputed hyperlinks, suchthat
foliowing a hypariink by clicking on an area of an image
will send a specific request to the servar 1o deliver g dif
ferani area of the drawing or to change the resolution of
the image. The resullant HTML from this request will also
contain pre-computed hyperiinks for other options the
USEY May axercisa.

The vode is sent over the network o the network server
where the web server soRware interprets the request
120, passes the view request URL o the foreground view
compossr software through & common gatewsy interfacs
{CGH that is designad to allow pronessing of HTTR re-
quests exterral to the Web server sofbware, and thereby
instructs the request broker 130 1o gel the parlinular re-
guested view, having the scale and region calind for by
the URL.

The foreground view composer fs iniflalized 140 and
compases the requested view 150 affer racovering ftfrom
mamoary on the nebwork server. The foregroung view
composer software inferprets the view regquast, com-
pules which view tiles are needed for the view, creales
the view tles 160 needed for the view, and then creales
Hypertext Markup Language (HTML) cutpul file o da-
scribe the view sompasitian to the Weh browser, ubless
the necessary view tites to fulfill the request are already
campuled and stored in cache memary of the warksta-
tien, inwhich case the already-compuited Ules are recov-
arad by the Web browser. in either case, the foreground
view composer formals the outpul 170 and then intitiab-
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