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EP 1 070 290 81 2 

Description 

1. Field of the lnv0n!ion 

[0001 J This invention relates !o workstation viewing im­
ages of digital documents stored on a network server and 
in particular to viewing large digital document images us­
ing a client-server architecture. 

2, Description of the Prior Art 

[0002] Current methods for view1119 digital document 
images for workstations in a networked emtironment use 
propriet;:iry workstation application software !o access a 
net\1>1ork image file server. To view an image, the appli­
cation software transfers a copy of the whole image file 
from the image file server lo \he networked client work­
station This method has a number limitations including: 
inefficient «se of the nel'Nclrk; high sofawire purchase 

tion and texture tiles of fixed size. A low-end client com­
puter !oads only those texture tiles of the appropriate res­
oluilon which inter.s.f:ct the view foo!print if they Me not 
yet loaded, 

5 [0(}07] PO TM ESIL M.: "Maps Alive: viewing geospatial 
information on the IN\ft/W", Compu!er Networks and IS­
DN Systems 29 (1997) 1327-1342 disc!m;es a WWVV­
based S)'Stem for viewing geospatlal information_ The 
system oomprises a 20 map browser capable of contin-

10 uous scroli and mom of an arbitrarily large sheet. which 
downloads and c<iches geographical information, goo. 
metrical models and URL anchors in small regions called 
tiles. 
[0008] MEYER E et a! .. "Borealis !mage Server" 

1i5 (COMPUTER NETWORKS AND iSDN SYSTEMS, 
NORTH HOLLAND PUBLISHING. AMSTERDAM, NL, 
vol. 28, no. 11, May 1996 ( 1996-05), pages 1123·1137, 

XP004018214 ISSN: 0169-7552.) discloses an image 

cost per workstation; high soft»"/are administrative cost w 
per vrorkstatkm; high computational demands on the 
workstation: proprietary softi.vare available only for limit-

server for serving watermarkerj images to c!lenl web 

browsers. The oorver is programmed with web server 
soft.vare. The server receives requests from a client web 
browser ln the form of an URL encoding an Image name, 
output st~' le such as thumb nail or full size, and opliona!!y ed workstation types. Some other nehvork image vlew·ers 

may provide viewing using more optimized image trans· 
mission protocols but only with proprietary protocols and 
proprietary workstation software. 
[0003] CURRY C: "Making A Clickable !ma9e Map" 
N.A., M~w 1995(1995-05), XP002235112 pre$ent~Hl WHY 

a graphic format. Upon receipt of a request, the server 
25 loads the file into memory, processes it and delivers the 

resulting image lo the brow$er. One or the Qut}.iut styles 
supported by the image server Is the "!11fo" output style. 
Wh~m an imagl~ is rl~qUe$ted with <iutput style ''info", 

to use a visual direct<iry as a means for accessing 1.m­
derlyill{l flies or t1m:uments or images that r<:i!ale to a :w 
p!a.ce 011 the top level visual directory. Ttie user is re­
quired to create a file that links areas on the initial image 

HTML cMe is returned to the bmwser defini!1g a ful! 
HTML page c:onsis!in@of the title of the irmi~g~, an in lined 
thumbnail of !he image which is a link. to the fu!!-s,ize<l 
image, and copyright and authorltitle information, How­
ever, the URL does not specify a view of the image file 
in terms of scale and region, Further, it ls no! disclosed 
that the web server determines an array ol view tiles that 
corresponds to !he requested view and creates the view 

lo the tmderlying files or documents. A clickab!e image 
map a!lov~1s a user to cllc~. on any loc.ation of a graphic 
and receive more information in the form of an enlarged :m 
picture or a link to a uniform resource locator {URL). How-
ever. this prior art reference fails to dlsciose a gl'id of view 
tiles. 

[0004] PERRY, H. · "Spaces beU.veen !iled gifrl", re .. 
triaved from the i11tetne!: URLhttp:l!gmups,goog­
!e.corn/groupsl comp.infosystems.www,authoring.imag­
es/brov1se _ threeidl23b0ac04 7 
b8740e8/6cfc:ffibc11 b29e0b, 18 March 1997 discusses 
the so-ca!!ed tiling of graphics files. 

[0005] Further, the tiling of graphics files is also dis­
cussed in PERRY, H.: "Spaces between Wed gifs", re­
trieved from the internet: URL:http:/fgroups.goog­
le.com/group! comp.infos·;'stems.www.autl'1oring.imag­
es/msg/c65127lebbf96807?hl "'en&dmode,,,source. '18 
March 1997. 
[0006] RABINOVICH 8, et at: 'ViSW~llzation of Large 
Terrains in Resource-limited Computing Environments", 
Proceedings ViSlialization '97, 24 October 1997 disclos· 
es a software system supporting Interactive vlst.1alisation 
of large terrains i11 an environment wm prising a !ow-end 
client computer acc:essing a large terrain database server 
through a !ow,bandwidth network. The large !errnin 
scene is slored on disk in the form of geometry informa-

tile lmages. Finally, n is not disclosed that the web server 
creates an HTML output me including appropriate for, 

matting and references to the created view tile images. 
40 [0009] Therefore, the system as disclosed !n "Borealis 

Image Server" is not sufficiently efficient, which is espe­
ci<llly irnportantforv!ewing large images, I.e. images !hat 
cannot be displayed in full. 
[OIH OJ Therefore, i! is an objed of the invention ta adapt 

45 the systems as disclosed in "Borealis Image Server'' to 
allow efficient viewing of large images. 

SUMMARY OF THE INVENTION 

.so [0011] This object is acl1ievoo by a computer network 
server according to claim 1, 
[0012] The inventiOn comprises a computer networ~: 
server adapted to storn digital document Image files, pro­
grammed to receive requests from a client Web browser 

&5 in URL c:ode, the URL specifying a v!ew which identifies 
an image file and formal, t(1 com pose the requested view, 
a11d to transmit HT!v1l code for the resultant view to the 
cl.ientWeb browser to display. 

2 
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3 EP 1 070 290 81 4 

[0013] The acrompanyi11g drnwings, which are incor­
porated in and constitute a part ofthe specification, illus­
trate An ernbot)im~~nt of the invention and together with 
the general description, serve lo explaln the principles of 

nections to a netVv'Ork image view server "100 o.:imprising 
a network server interface, prefernb!y a web senrer 30 
which uses the Hypertext Transfor Pmtoco! {HTTP}, .a 

the invention. 5 

request broker 40, a foreground view comp(lser 50, a 
view tile cache 60, a background view composer 80, a 
garbage co!lect0t 70, and a document repository 90 hav­
ing image files. BRIEF DESCRIPTION OF THE DRA\NINGS 

[0014] 

FIG. 1 is a diagram of the system architecture show­
ing the relationship of lhe components of the system 
and the image view server. 
FIG. 2 ls a flow diagram of the steps performed by 
tl!e system to request, c:ompose and display a viE!lt>' 
of an Image. 
FIGS. 3A ;md 38 are dlagrams ttmt show the vJew 
tile grid as determined by the view scale. 

The network image '>'iew setvet, Le., client workstation, 
or '\vorkstation. H ·100 c~n be implemented on a computer, 

10 for example a personal computer configured with a proc­
essor, l!O, memory, disk storage, and a network inter· 
face. The nel:<Nork image view server 100 is configured 
with a neti,vork server operating system and Web server 
~-0ftware 30 to provide the network HTTP protocol link 

1i5 1Nith tt1e client W1)rkstatk:ins 'l\J and 20, Typical networ~.s 
include many workstations sen11K! t:•y one, and some· 
times more t~mn one, riet\vork server, the server fum)· 

tioning as a library to maintain fi!es which can be ac-
FIGS. 4A and 48 are diagrams that show !he grid 
view tiles cornposed for an initial image views and w 
then for a shifted view of the image. 

cessed by the worksta!lons, 
In operation according to an embodiment of the method 
of the irwer:tion, using the Web browser software on the 

FIGS, SA and 58 are diagrams that show· the web 
browser display of view tiles for an initial view anct 
then for a shifted view of the image that correspond 
to FIGS. 4A a11d 4B. 
FIGR GA ancj 6B are diagrams that show view tiles 
pm-computed by the back.ground view composer 
FIG. 7 is a riigh-lev~~l flow diagrnm Clfthe for·Eigrmmi:! 
view composer. 
FIG. 8 is a f!ow di~~;Jr<w1 for trm viE!W gEmerator com­
ponent of the view composer. 
FIG. 9 is a flow diagmrn for the data output cornpo­
nent of the 11iew romposeJ. 
FIGS. 1 OA 1 OB, and ·1 OC together constitute a tlow 
diagram for the view tile c.ache garbage collector, 

OETtllLED DESCRIPTION OF THE INVENTION ANO 
THE PREFERRED EMBODIMENTS 

dient workstation, a user reque;:;.ts an image view ·1 W 
(FIG_ 2) having a scale and region specified by means 
of a specially formatted Uniformed Resource Locator 

25 (URL) code using HTTP language which the Web server 
can i:lt~code as a request tQ be passed to tht> image view 
oompositlon software and that identifies the image file ta 
be viewed, lhE~ scale <if the viEiw mid tfH> region of the 
image to view. The net\vork im<>ge server sends HTML 

:w da!a to th€! die rit with pre-com pul€!tl hyperlinks, such that 
following a hyperlink by clicking on an area of an image 
will send a specific request to the server to deliver a dif­
ferent area of the drawing or to change the resolu!ion of 
the image. The resliltant HTML from this request will a!so 

:m contain pre-computed hyperHnks for other options lhe 
user may exercise. 
The code is sent over the network to the network server 
where tfle web server software interprets !he request 

[0015] References will now be made In detail to the 10 

120. passes the view request URL to lhe foreground view 
corn poser soft\vare through a common gateway Interface 
(CGI} that is designed to allow processing of HTTP re-presently preferred embodiment of the invention, an ex­

ample of which Is illustrated in the accompanying draw­
ings. 
The preferred embodiment is s ssrvsr PC consisting of 
an Intel Pentium Pro 200MHz processor, wl!h at least 45 

128MB of RAM, an Ultra-wide Fast SCS! disk controller 
with at leas! 4GB of hard disk spat.e, and LAN1WANiln­
temet network interface controilers. The server nms the 
Windows NT Server Version 4 operating system wilh NT 
File System. Microsoft !ntemet Information Server Ver- -%' 

sion 3, and the network image server software .. The serv--
er and client are configured with TCPllP network proto-
cols to supper! the HTTP (Web} pra!ocol. No software 
other than a Web l:lrowser is required on ll1e client. The 
preferred Web browser is Internet Explorer 3.0 or Net- &5 

scape 3,0 or higher. 
Referringflrstto FIG. 1, a network comprising client 1.vork­
s!ations 10 and 20 are connected tt1rough network con-

quests external to !he Web server software, and thereby 

instructs the request broker 130 to gel the particular re­
quested view, having !he scale and region called for by 
the URL 
The foreground view composer is initialized 140 and 
corn poses the requested view 150 af!errecovering itfrom 
memory on the network server. The foreground view 
composer software interprets !he vie\"<' request. com~ 
putes whicl1 view tiles are needed for the view, creates 
the view tiles 150 needed for the view, and then creates 
Hypertext Markup Language (HTML} output flle to de­
scribe ihe view composition to the VVeb browser, unless 
the necessary view tiles to fulflll the request are already 
oomputed and stored in cache memory of the worl<sta­
tion, in wf1lch case ll"le already-oornplited tiles are recov-
ered by the Web browser, In either case, the foregrollnd 
view composer formals the output 170 and then intitial-
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