F rom Augmen tation Media to Meme Media:

T o w ards a New Kno wledge Media Arc hitecture

Y uzuru T anak a

tanaka@huee.hokudai.ac.jp

Division of Electronics and Information Engineering

Hokk aido Universit y

Sapp oro, 060 Japan

T o day’s p ersonal computers are considered as augmentation media that provide us with

v arious to ols to augment our individual capabilities. Some of them are expanding their target

of augmentation from individuals to groups, or further to organizations. They are called re-

sp ectively groupw ares and enterprise integration systems. The Intelligen tP ad system developed

at Hokk aido Universit y since 1987 further expands the target of augmentation from groups and

organizations to communities or to so cieties. While p eople in a group or in an organization

share a de�nite common goal such as making a decision, designing a system, or solving a

problem, p eople in a so ciety share their achiev emen ts and reuse them to pro duce new achieve-

men ts. They share a pile of their achiev emen ts, namely their culture. This pap er reviews the

In telligentP ad system from the view p oints of its motiv ation, its design philosophy

, its system

arc hitecture, its applications, and its current state of the art. Media for the externalization of

p eople’s knowledge enable us to extrasomatically record and archiv e them, and to distribute

them in their communit y . This encourages p eople to reuse the archiv ed knowledge fragments

to edit new ones, which are again accumulated up on the shared pile of knowledge. This pile

is what we call a culture. Biological evolutions are based on genes. W e require similar genetic

media for the augmentation of so cieties to promote their cultural evolution. Such media with

their conten ts should b e able to replicate themselves, to recombine themselves, and to b e natu-

rally selected by their environmen t. They may b e called meme media since they carry what R.

Da wkins called "memes". Their environmen t is the so ciety of their pro ducers and consumers,

namely

, authors and users. M. Ste�k also p ointed out in 1986 the imp ortance of understanding

and developing an interactiv e knowledge medium that emb o dies the characteristics of memes.

The accumulation of memes in a so ciety will form a meme p o ol, which will work as a gene p o ol

to bring a rapid evolution of knowledge resources shared by this so ciety

. This explosive increase

of knowledge resources forms a su�ciently large meme p o ol to further increase the chance and

the v ariet y of their recombination. It is noteworth y that the two big pioneers of hyp ermedia

systems resp ectively fo cused on these tw o typ es of media. D. Engelbart mainly fo cused on media systems for p ersonal, group, and organization augmentation in NLS and Augment. On

the other hand, the world wide publishing rep ository that T.H.Nelson aimed at in Xanadu is

nothing but a meme p o ol. In hyp ermedia systems as augmentation media are included a lot of

systems and prop osals. How ev er, they hav e not su�ciently developed themselves to augment

so cieties and their cultures. Hyp ermedia systems as meme media on the other hand hav e b een

fo cusing on do cuments and not on to ols even in their most recent versions like WWW and

Mosaic. These tw o typ es of hyp ermedia system technologies hav e not b een well integrated yet.

While p ersonal computers hav e dramatically simpli�ed the editing of multimedia do cuments,

they can not yet allow us to easily edit existing to ols to create new to ols. The editing of

do cuments and to ols by end users is fundamental to the evolution of their meme p o ol. The

In telligentP ad system architecture uniformly represents b oth do cuments and to ols as pads, i.e.,

reactiv e media ob jects that lo ok like pap er sheets on the display screen. Pads work as meme

media for the editing, the replication, and the natural selection of v arious types of do cuments

and to ols. A pad is a p ersistent ob ject. Pads can represent multimedia do cuments including

ev en videos and sounds, server programs such as database servers and v arious netw ork servers,

and also v arious application programs. Their environment is also represented as a pad on which

an y pads can b e arranged. In an Intelligen tP ad system, you can easily comp ose any do cument

or any to ol by directly pasting some pads on top of another. Such a paste op eration simultane-

ously de�nes b oth the layout of its comp onents in the comp osed pad and the functional link age

among comp onent pads. Comp osite pads are also simply referred to as pads. Pads can b e eas-

ily replicated. Copies of the same pad inherit the same functional mechanism of the original,

but change their state indep endently from each other. They can b e easily edited by pasting

some other pads on themselves, or by p eeling their comp onent pads o� themselves. Besides,

they can b e easily transp orted from one system to another via netw orks or o�-line media. The

transp ortability of pads, how ev er, is not su�cient for the distribution and exchange of pads. It

alone will not form a meme p o ol. W e need a marketplace where we can show, brows, sell, buy ,

and exchange v arious pads. Some o�-line distribution media will b e able to use conv en tional

mark et systems such as b o ok stores and catalog shopping services to form such a marketplace.

Our pro ject has already develop ed a world- wide op en market system of pads. This system

uses WWW and Mosaic to provide a world-wide pad rep ository and a hyp ermedia catalog of

pads for the navigation of this rep ository

. Once you �nd a desired pad, you can imp ort this

pad into your IntelligentP ad system just by directly clicking an anchor button. This market

is op en to end-users so that they can freely op en their own pad shop, and navigate through a

w orld-wide network of pad shops just for browsing or for seeking sp eci�c pads.