Copyright © 1994, 1995 Sun Microsystems The HotJava™ Browser: A White Paper 1 of 6

TheHOTJAVA™ Br owser: A White Paper

The Internet is a vast sea of data r epresented in many formats and stor ed on many hosts. A lar ge portion of the Internet is or ganized as the W orld W ide Web (WWW) which uses hypertext to make navigation easier than the traditional ways like anonymous FTP and T elnet. WWW br owsers ar e used to navigate through the data found on the net.

Browsers allow people to tr eat the data spr ead acr oss the Internet as a cohesive whole. W eb browsers integrate the function of fetching the data with figuring out what it is and displaying it. One of the most important file types br owsers understand is the hypertext markup language (HTML). HTML allows text data objects to embed simple formatting information and r eferences to other objects.

HOTJAVA is a Web browser that makes the Internet “come alive.” HOTJAVA builds on the Internet br owsing techniques established by Mosaic(tm) and expands them by implementing the capability to add arbitrary behavior , which transforms static data into dynamic applications. The data viewed in other browsers is limited to text, illustrations, low-quality sounds and videos.

Using HOTJAVA, you can add applications that range fr om interactive science experiments in educational material to games and specialized shopping applications. Y ou can implement interactive advertising and customized newspapers; the possibilities ar e endless.

In addition, HOTJAVA provides a way for users to access these applications in a new way . Softwar e transpar ently migrates acr oss the network. Ther e is no such thing as “installing” softwar e. It just comes when you need it (after , perhaps, you pay for it). Content developers for the W orld W ide Web don’t have to worry about whether or not some special piece of softwar e is installed in a user ’s system; it just gets ther e automatically . This transpar ent acquisition of applications fr ees developers fr om the boundaries of the fixed media types like images and text and lets them do whatever they’d like.

HOTJAVA has these dynamic capabilities because it is written in a new language called JAVA(tm). Briefly , one can think of JAVA as a simplified, safe, and portable version of C++. It has an ar chitectur e-neutral distribution format, meaning that compiled JAVA code r uns on any CPU ar chitectur e. See TheJAVA Language: A White Paper for mor e information.

The Essential Difference

The Essential Difference

The central dif ference between HOTJAVA and other br owsers is that while other browsers have a lot of detailed, har d-wir ed knowledge about many dif ferent data types, pr otocols and behaviors necessary to navigate the W eb, HOTJAVA understands essentially none of them. This essential dif ference results in gr eat flexibility and the ability to add new capabilities easily .

Interactive

content

One of the most visible uses of HOTJAVA’s ability to dynamically add to its capabilities is called interactive content. For example, someone could write an JAVA program following the HOTJAVA API that implemented an interactive chemistry simulation. People using the HOTJAVA browser on the W eb could easily get this simulation and interact with it, rather than just having a static pictur e with some text. They can do this and be assur ed that the code that brings their chemistry experiment to life doesn’t also contain malicious code that damages the system. Code that attempts to be malicious or which has bugs, can’t breach the walls placed ar ound it by the security and r obustness featur es of JAVA.

For example, the following illustration is a snapshot of HOTJAVA in use. Each diagram in the document r epresents a sort algorithm. Each algorithm sorts an array of integers. Each horizontal line r epresents an integer: the length of the httphtmlsmtp urlgifnntpftp substrate HOTJAVA new1 new2 new3

A conventional br owser: a monolithic chunk, all bound tightly together .

HOTJAVA: the coor dinator of a federation of pieces, each with individual r esponsibility . New pieces can be added at any time. Pieces can be added fr om acr oss the network, without needing to be concerned with what CPU ar chitectur e they were designed for and with r easonable confidence that they won’t compr omise the integrity of a user ’s system.

Dynamic types

Copyright © 1994, 1995 Sun Microsystems The HotJava™ Browser: A White Paper 3 of 6

line corr esponds to the value of the integer and the position of the line in the diagram corr esponds to the position of the integer in the array .

In a book or HTML document, the author has to be content with these static illustrations. Using JAVA the author can enable HOTJAVA users to click on the illustrations and see the algorithms animate.

Using these dynamic facilities, content pr oviders can define new types of data and behavior that meet the needs of their specific audiences, rather than being bound by a fixed set of objects.

Dynamic types HOTJAVA’s dynamic behavior is also used for understanding dif ferent types of

objects. For example, most W eb browsers can understand a small set of image formats (typically GIF , X11 pixmap, and X1 1 bitmap). If they see some other type, they have no way to deal with it dir ectly. HOTJAVA, on the other hand, can dynamically link the JAVA code fr om the host that has the image, allowing it to display the new format. So, if someone invents a new compr ession algorithm, the inventor just has to make sur e that a copy of the JAVA code is installed on the server that contains the images the inventor wants to publish. All the other browsers in the world will have to be upgraded to take advantage of the new algorithm. HOTJAVA upgrades itself on the fly when it sees this new type.

Dynamic protocols

The following illustration shows how HOTJAVA negotiates with a server when it encounters an object of an unknown type.

Dynamic protocols

The pr otocols that Internet hosts use to communicate among themselves ar e key components of the net. For the W orld W ide Web, the hypertext transmission protocol (HTTP) is the most important of these communication pr otocols. In documents on the W eb a reference to a document is called a uniform r esour ce locator (URL). The URL contains the name of a pr otocol, HTTP for example, that is used to find that document. Curr ent Web browsers have the knowledge of HTTP built-in. HOTJAVA, rather than having built-in pr otocol handlers, uses the pr otocol name to link in the appr opriate handler . This allows new pr otocols to be incorporated dynamically .

The dynamic incorporation of pr otocols has special significance to how business is done on the Internet. Many vendors ar e providing new W eb browsers and servers with added capabilities such as billing and security . These capabilities most often take the form of new pr otocols. Each vendor implements something unique, a new style of security for example, and sells a server and browser that speak this new pr otocol. If a user wants to access data on multiple servers each having a pr oprietary new pr otocol, the user needs multiple browsers. Needing several br owsers is clumsy and defeats the syner gistic cooperation that makes the WWW work.

Time

Browser Server

User asks for object

Browser r ealizes it doesn’t understand the object type

Object displayed

Object

JAVA code to support object request

reply

request

reply

Network

Products fr om Vendor A

HTTP Server Web Browser

Proprietary Protocol

Products fr om Vendor B

HTTP Server Web Proprietary Protocol ? Which br owser should the poor user r un?

Browser

Freedom to innovate

Copyright © 1994, 1995 Sun Microsystems The HotJava™ Browser: A White Paper 5 of 6

With HOTJAVA as a base, vendors can pr oduce and sell exactly the piece that is their added value to what exists and integrate it smoothly with the pr oducts of other vendors. This seamless integration cr eates a final r esult that is very convenient for the end user .

Protocol handlers get installed in a sequence similar to how content handlers get installed (see Dynamic types above): HOTJAVA is given a r eference to an object (a URL). If the handler for that pr otocol is alr eady loaded, it is used. If not, HOTJAVA searches, first the local system and then the system that is the tar get of the URL, for the pr otocol needed to interact with the object.

Freedom to innovate

Innovation on the Internet follows a pattern: First a new technology is developed. Then the developers of the technology can fr eely experiment with the technology because no one else is using it and ther e are no compatibility issues. Gradually , people start using the new technology , and as they do an upgrade pr oblem is cr eated. Compatibility and inter operability concerns slow the pace of innovation. The Internet is now in a state wher e even simple changes that everyone agr ees have significant merit ar e very har d to make.

The dynamic natur e of HOTJAVA solves this pr oblem. W ithin a community that uses HOTJAVA, individuals can experiment with new facilities while at the same time pr eserving compatibility and inter operability . Data can be published in new formats and distributed using new pr otocols and the implementations of these ar e automatically and safely installed. The upgrade pr oblem does not exist.

Inventors of new technology ar e not the only ones who need these facilities. Almost all or ganizations need to adapt to changing r equir ements. HOTJAVA’s flexibility can gr eatly aid or ganizations to adapt to change. As an or ganization

Products fr om Vendor A

HTTP Server

HOTJAVA

Proprietary Protocol

Products fr om Vendor B

HTTP Server B Proprietary Protocol

! No pr oblem!

A

Time

User Population

Ability to innovate

Summary

requir es new pr otocols and new data types become important, they can be transpar ently incorporated using HOTJAVA.

Summary Much of what you’ve r ead her e may seem like magic: dynamic incorporation of

protocols, dynamic understanding of new types, dynamic content and an enhanced ability to support innovation in an envir onment as lar ge and diverse as the W orld W ide Web. The “magic” of HOTJAVA’s dynamism comes fr om its use of the JAVA language. For a better understanding of how JAVA makes HOTJAVA possible see: TheJAVA Language: A White Paper. For mor e information send mail to HOTJAVA@java.sun.com.