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Behematica, Systematics, Normatics.

This is my own system. I think 5t
mekes sence, and hope the aewae to ve communi-
eéable. If an spology 1s called for, I will save
1t for more careful, luckd ang thorough presents-
tiona of a later date, uanlese I anm encourazed
to desist.

There are three 1dess here, one for
cich seotlon. S8ince I hsve pulled them out of
thes 8ir, I would rether somenns slse hed said
thae first than thet they were uaeleasn.

I have not got the slighteat 1des
what ¢nd how the herein relates to the rair
stream of phlloasophy, nor to symbolic locic
or etatistiocs{- although I feel 8 stron; feellng
toward fector enulysis.) i% bBs been wore enjoy-
edble to blinder iy the derk than to grop: fop .
the light svitch.

Hewgver, I think I ¢o know how tais
relates to structusl linguiatics; I would like
to belleve it 1o the owelite? i1nfletion of tre
"linguistic model" to universsl proportions. Such
titante smbitions emide, I would e most pleased

1f anyone finds it useful.



PART ONE. SOHEMATICE

There are two principlee 1o description which I find titil-
l1ating. One is that the seme thing WAll often be deseribed quite
diffaerently by two people. To illustrete piotorially. You could
Arew eny of the followiog ourt sketchés, 8nd call it a “man.*
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(1) \/

The other principle 1e that the eawe desoription will often fit s

N number of different thinge. Agaln, the pictures,

(2a) - Path of warble in toy;
path of evasive rabbit;
path of foot raoce;
{ path of partiocle in
_ ) oyclotron.
{2b) A 3 B =i C Feedback; soclometric
T L layout; Arthur Murrsy step.
E et D

It seems to mwe that the two prinoiples merit ettention under
a aingle heading. Let me¢ introduce the term "achemetic" foria'_u;v
description or description, not nacessarily 8 picturs. I do not
use the word "deacription™-- or, for that matter, "econcept™-- for
several ressons. 1) A description cen be “good" or "bad," “oom-

plete,"” "incompleta,” "true™ or "fales." I would not like to eay

&: Oomplex. Or more plurelistic.
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MEd GBse GLuIVIKDIR for the schematic, aithough it wg:;ncer-‘-
talaly be that the application (or correspondence) of a/schematiﬁ
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d. Circular.
&. Dynamic.
I. Holistle.

K. Coheredt. Or unified.
8 K. A monlatic schematic would be one possessiic an over-

riding eingle principle:
(3) Everything in the universe is ordained by God.

The sentence lmmedlately calls forth the suapicio that the
8ingle principle does not sey anything end cen be canceledbut.
This would be fun, but I fear it 1@ not so. Let us toke (3) above,
and dlssect it.

(38) The phyeicel laws of the universe was ordained by (o..

(3») The particulsr circumstances pertsining in the univers wapp
ordained by God.

(3¢) The mcts of man are ordained by God.

We could reduce this to:

(38') The phyeicel laws of the univrree, the particular siroum-
(3 )stances pertaining in the universe, and the acts of man-—
b'
-~ are or were ordained by God.
We wondered whether we could cencel out the "God' part, or whether
it would be $1lio0it. Buppose we try it, correcting for jjremmsr

end suggestion.

(4) There exist in the universe physlcal laws, purtisulsy

clrdumata.non, snd acts of man,



This 18 & perfectly reasonsble position. However, by inapectiom
we koow 4hat 1t is certalnly pot the sawe bellef sz (3), (38,b,c)
or (3a',b'). One obvious reason 18 that it ylelds none of the

propositiona (3a,b,0}. We note that (4) resembles (3); but then,

so do

(5=) fhe pPhysical lews of the unlverse were ordained by God.
(5b) The particular ciruugstances were ordeined by God.
(56) The scte of wen are scte of Pree Will.

b. The dyadic schematic would rest on two principles or
things (say, "God and the Devil are Jolutly sccountatle for every-
thing of importance,” “All behevior contalns two aspecte: the
utilitarien end the symbollc." Such schemstice contain the

fundamwental dichotony

{(6) 6 &B (alternatively, A versus B, A smong the B, watoh out
for the A ip the B, which side are you on? etc.)

Other schemations which might be related to dichotomles would not
contein the dichotomy, @8s: "Don't bother with the inabetween ones,
just throw them sway," “The Negroes are getting lizhter and lighter,’

"There used to be only two kinds of women-- now there are three.”

g. The complex, or quite pluralistic, aehemstic, is one

that just doesn't factor easily. E.g-.,

{7) The sparktplug fires, and the gaa explodes, and the sxploslon
drives the platon, 3nd the crankshaft turne,and the doohlckey
wagglea, ... and it starts over agaln.

Can we messure, then, how complex & schewatic 18? £ Certaldly

not by 8 numerical cofiut of the entitles or principles 1u 1it.



Suppose I were to say, "History consiete of the actions of Adawm,
Eve, Csin... me." If all that mattered were the number of enti-
ties, here would be an enurmously complex theory;: yet it casp
plausibly be coneidered monistlcally, l.s., "History is the ao-
tions of 8ll men, ever." Bo I think we must conclude that there
18 no measure of how complex & schematic 1s, exocept in accordance
ﬁith how well it fits a paradigm (Q.v.) In other wordas, if I
say, "That is @ complex theory," (and am not merely iundlcating
thereby that I do not und:irstand it,) I mesn &) "there is not
some 'obvious' way of fec.oring the theory-- as 'monistic,' ste'®
~-- 2nd b) "the other theorles I have in mind to cover this ground

4o not relate sasily to this one."

d. The ciroular actemstic is not merely one whose defini-
tlope &re cirecular, sinve 1n pure schematice a1l definitlons are
circular (see p. Bather, the circular achematic would be ex-
emplified by the chilireun's game "Stone beaats solssors, sclssors
cut peaper, paper wrepa stove," the tizers chesing around Little
Bleck Sambo's tree, v merry-co-gound, etc. It 1s clear that
there 1s an underlying Circulsr factor. Obviously-- and this is
why X brought 1t vr-- 1f you ¢3n hev¢ eircular schematies, you
can have aquare aciematice, pentagon2l schematics, cylindricsl
schematies, laryn:iomorphic schemstice (&8s in acoustic phoneties,)
howunculawr achemetlce. Whether they are usefu), and true in &

given context, dpends.

€. The hol.etic achedatlio does got exist. Actuslly it 1is
not the schematic which is holistic, but 1ts advocates. A man

will cleir his :cheme.ie to be holistiec 1o opposition to another's.
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What the holiet contends is that hies schemstic reckons with some
lwportant fact about the thing schewatlzed, and that the cther

fellcw's does pot. He may he right or wrong.

f. A dynemio schematlc ls one defined in terms of 1ts in-
ternal relstlonshipa, and for vhloh operational definitions arag
a) aot submitted, or b) inordinately imprectical. When an oper-
ationsl definitlon is pot subn’tted, 1t wsy be oversight; it may
te the ag-yet-inadequite formulstion of a veluable inesight; it
way be ehicenery. Operationsl definitions would be iwpracticel
when the relstionzhips wikre unique for every individual amd 1t
were lmposeible to study thoroughly a sgmplying of Individuals.
If, in the Freadlan acheme, the relation of the Ego and 1d is
strictly unique, and we must help the patiert rather than toy
with hxm; ‘here is no time for defin;tion and experimentation.
There ar. sctuslly seversl if*s here.

¥-eudlan 1fs end bute aside, it way often Le altogether
Just.flied to pestulnmte a dynamic entity. If ve see semathing
untfied but the light le dim, 1f we sense an orgavrized change,
4e nave 8 perfect right (bounded, zs richts sre, by discretion)
to talk sbout 1%t 28 a “thisg,” not pending the esvadblishment of
ceusa) and imterlocking relatiobsb&pa, but expectiog 1t.

2. A gohsrent (or unified) schematis has no contradictions.
' This is, in fact, mo mwore then to say that it 1s worked out. Let

me {llustirate:

{8a) I am the MHaster of my Fote.
(B12) 1 am the Captain of ny Soul.
(8c) The trouble is, peorle keep pusbing me around.



le 27 obvlously incoherent schemitic; £f the statements were
reduced to mutually compatible languaze, the sohematic would
lomedletely enenerl iteelf 1n logical contradiction. However,
soms qulck cogidstion will straighten thinge owt. For emample,
(8a') 1If people weren't mo rotten, and the situetion so unjunt,

I would have more freedom, and truly be Master of
ny Fate, Captailn of my Soul.

or
( 8a'*}
1 em the Master of wy Faste.
{(8b7') I mm the Captsin of my Soul.
(8c'°) I am the King of the Universe.
{88'') People think they push me arouns but setually I just went
them to think thet. Wnat really hsppens is I
order them to by telepnthy.
I trint this exemple will support my bellef that "coherence" is
actuslily marely the completion of rematks toward & sohemstie. I
believs, further, that a viewpoirt cen always-- though with great
J1fficulty~~ be nade coherent ir the f'ace of stegtering contra-
gle¢tery evidence; aad that 1f we adopt & particular achemetic LTor
3 7iven context, 14 1s merely becsuse droof on our side is
simpler, For example, it cac be maintaindd that the eartk is flat
without denying any evidence to the contrary, through postulating
coliapaitile dimenaions and soforth. Philosophers might ccntend
%aly tdes, but in any case I shall not slsborate on it here;
&ll would agras such a strained position to be s ludicroua posture.
After these general remaris, lat us secek 2 clearer way of

satting forth & schematic. There are a couple of waye we have

used elready: the disgram:
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e 3 ) { u} — B
Do(aPKeh) G Q"j,ﬂzg@,; |
S~ 'Lgm;r:k)

This i3 812 very well, but not every aochenstic mey be usefully,

b

conteniently o combrehensibly set out ae g disgyram on a f£iat

abest »f paper. So we have the azet of proporitions:

Sl A1% tmv ave created equal.

LAt Thep a3 eandowed by Shely erestor wiina cexrtaln inalienabila
righte '

Cilnt Amony 4hwee are L) life, 2) liberty, 3) the pursult of

HAPRLnnan.
1050 :tnod we ave not used here, of prodsble future value,

i toe Lafent Teehcicue "MNascourse Analysiz." under development

b v o6l To'e Lellly 81 Harrie @nd documanted ip the journel

¢ i tThe sim of the method to bresk Faown g§veech or

&
-

Rak bato Ste umique Seolebie components;: %hz end of the spera-
uidar involved 12 the forwia presentatics of z given discourse.)

P worl? Lilte %o 4rr & fourtn posalbility here, the subsump-
waom tU all telzwatles undsr the ganera) taxoncwic~cowsonzntial
TETEG by T, Gpodees ("the morket b8&s 3 vegetable acunter, 8 meet
acurt rry ¢ caaued goods counter...m)

-ieleing at a4 sonematic "pure,™ that 1o, regerdlers of what
LE8 % 3me mada LA gommol usarg, we mar regard the perte of & achen-
#ude . definlay gzch other. In othey worde. ip the gcheostle,

Al Leves Mo

we knox, regardless
of G Fralish weenin s of the words, that

“eebe! LB toat whlen lowes Mary. Or we wLeht epphseise {hat
"Moary" #s T2inc thet whieh John loves. o, aceln, 4% i3 clear

thet “ieve" 12 what Johr dnes to Mary. Iznoriag the conrltments
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of mesning, we can regard the schematic as 8 set of thinga the
parta of which relate to each other. (Some reletionships in the
schematio are importsnt end some incidentel-~ 1ike “John" and
"Mery" each heving four letters. These we leeve out.) If we
call our fundsmental entities A snd B, wd csn set forth s prelim-

inary stetement: "We are: telkinm sbout John end Mary."
(11.) "'_" .’ b.

Now we 3¢ to the schewetio 8 relatlonship detween John end Mary:
"Jonn loves Mary." The notstion is wy owa.

(11b) aw,

(The relationship could as well be written ba. The reciproosl,
"Mary loves John,' and the relationship "Mary and John love sach
other," muet be written in the same way. MNesus of distingulshing
thew will be discussed later.)

Now let us add another redationship: “Mary knows that John

ioves per."

(110)  bewasn.

Next: "dohn knows that Mary knows he luves her.”
(11a) asnepeagey,

Esch term of the schematic, (1ls-d) , represents s paert, thut ts,
some reletionship worth including in the schematic. The totel
schematlio, @8 we have set it forth, has five parts:

(11) s, b, a*b, beegeh, akrepsugnp,

How many possible relatlionships are there? Obviocusly an iufintte
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tuaber, though clearly most of thew sre of no use whatever.
Now: th specify & schemstic is to state all
the parte of a achematic; to specify & ocorres-
pondence betveen two schematice 1s to specify sll the equivalences
betweenm parta. We will try setting forth & schemsticm in two

.

'.’.a
(12) B () S,

(13) a,b, o, d, &, 8D, b3, DR, o*a, A%em, A%g, e*r,
(afb)ee(d%a)-(¢%L) (--SEE ROTE,) btoheakd, bedradag,

(NOTE: when a part is thc relation of more then two relations,
it 1o eoonomical tc¢ use hyphene and perentheses.)

Agything will fit thir schemstlic vhish hes discrete parts corres-
ponding to the parte of this schemetic. For insteance,

(14) x

~tH “1
is topolugically identicesl, but the antiticszlvc different names.

(Ore immediate prodlem thet menifests itself is the question
of the mame schematio set forth so thet relations were now entitiles
and vice versa. Obviously, rules of treansformetion and rotatiom
ar2 celled for. I don't know thew.)

In any cese, the ordepr of a schematic 18 the nusber of removes
st which relations continue to interlock, thet is, the number of
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tlmes the relations-to-relstions continue to be important. 7This
is probably a function of the mumber of asterisks in & schewstic.
1 presume that, regerding srithmetic sg a schematic, its schematic
order would be infinity; so thet, es & soclence evolves, we want to
vaximize the number spd order of true ststements we can mke in
1t-- regerding the entire sclence as the schematic, and esch
statement as part of it. _

The resder woy recsll the first drewings which all represented
"a men," and the curlicue whieh could be ‘so meny thinge. In both
caBes, an interasting feature wes the resemblance between a pum-
ber of schematica. In the first instance, both were schewatics of
the s8me thing, but we knew thu from #n outside source (the text.)
In the second cese, all were aimiler by inspeotion.

Lgt us find 2 perallel in ascademic 1ife. In the first case,
twvo different investigstors £ip4 different ways of deseribing the
88me thing-- we find this in psyohology: 8-R versus Gestsltists,
Freudiana versus factor analyets. 1In the second case,
someone finds & general principle to hold in seversl sosttered
flelds: the study of “populetisne," in depogrephy, ecology, econ-
owios, astronomy and miorophysica. This shows, I think, thet we
will want to know when teo Principles sre alike.

Well, when may we sey two schematice ere the "same"
schematic? It 18 an inedequate criterion of the siwilarity of
two schematice tnat they 2eep alike, since human perception,
though ineisive in some areas, is in others renowned for its leok
of subtlety.

Corteinly when the sase methemstical formuls applies in two
different fields, we would nmot venture that 1t 1s & different form-

ule because of 1t. This gives us & first oriterion for sanewess:
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£2 we will lomedistely regerd two thinga e "the seme™ 1f they
are set forth ddentically 4n mome known arithmeticsl ayetem, geo-
metrical systam, or logical systew.
However, outside of cethematice, it 12 unlikely that the

ssme prineiple vill be forsulsted in two aifferent flelds in such
wanpers that they will seem directly comparable. I would like to
suggest that the “esmences” we sre looking for is actuslly optionsl,
or aominalistio; and T will try to show it. I think I cao explalrn
mozre claarly with llluntr-ttoﬁu than with fhc new notation. Let
us take & schematio.
sy AR

& @

Then let us take seversl other schematics, snd see Lf we can

find Qorrespondences: .

L 0 '¢.  (o
(161 an %

(20)




1s.

It 1s olear thet all the disgrens heve scme recemdlance to
(15). It is herd, 1n esch csse, to say what kind of resembdlence,
8t least as far ss the resl world is concerned; we don't mow what
the things ere, end csn only spesk schematlcally. Obviously £3%
(16) s reslly the same thing, since we c¢en bet thet the right
Sugles were incidental. We esa't be sure, though; perbaps they
meant mosething. It depands on the sohematic's mesuning, Whichy
¥e don’t know. Or cere sbout, right now. (17) ts Aifferent, bup
¥e don't koow how diffarent. We don't know, and canasot ask,
Whether the dlagonsl connection between ¢ and b is erucisl or
trivisl. 1In faet 1t ia nelther, since this is jJust s sohesmstic.
All we can cay is that one connection 1s 81ffarent. fisilarly,
in (18). we o8n only say that one thing has been sdded. 1In (19),
We o8n 8ee the original schemstie (15) as & freamework for the whole
pattern. 1In (20), 1t is hiding off on the side.

This discuesion has shown us, I think, that the resendlances
among schewstica-- hence, swong statenents, concepts, desomptive
systems-- 18 in soume isportant asnses an optionsl mettesr: what
Schematics we see to be alike are alike. They sre (of course)
sometimes gore slike, sometimes less slike. A relsion in one way
be absent in snother. The sohemstic we seek in snother mey be &
fundamental framework, an acoessory pattern, an sccidental. Yet
1t 1s thers if we specify s part-to-part correspondence hetween it
and another schematic,

Wbat about the real world? I would 1ike to soy that we can
“see" apything in the world in terms of any schemstic. VYhat this
iovolvee 18 stipulating a eorrezpondence between 8 echematic and
the woRd (or something inm it,) then epecifyiog the correspondescs,
part-for-part, as far as 1t seews to hold tmc.‘ Thue, eimilerity.
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Whether two things ere the same depends on the reanze we will
allow! Except in uetnphysica.‘however. ve do this in conforwance
with empiriocsl &ndices. Somgtimes the alikeness 1s only a emsll-
scele ipaight, sometimes 8 fullbdown auswer to & theoretical
iopesse. Regardless of what objlects we see, - we will of'ten see
resemblances-- triviel, interesting, importsnt, overriding--

which move us to say, "these two are similar.” The resemblence
m8y be hetween 8 darrsl end & bottle, between a bubble end & dox,
betwaen birdwatohing end Budhiew. 1In any of these casss, it 1s
jmpossible to aay whether there 1s "really" e resemblance. Inatead,
we sre comparint two schemdics of the thinge discused, @nd finding
¢ minor, msjor or indifferent set of parts in commop. These
sohepatic parts may be intrinsic or extrioeic, internal or exterior:
parrels and bottles are btoth round conta ners, bubblas and boxes
btoth st leaet contain epace, birdwatohing end Budhisy at lesst
have names in Englieh which begin with the same letter. This is
grossly farfetched; yet it 1s genulna grounds forassociation and
comparieson. Whether the comparison is sclentif\c or not Jdepends
on @ multitude of further things. This would then be & nowinal‘e-
tie theory of isomorphism: that two things are slike-- claseif.sble
in the sawe way-- on an arjitreary basis.

However, arbitrariness is not wantonnesa. There are pinci-
ples which govern our peroeption, comperison and maming., If two
things sre alike on & lot of different counts-- that ie, they all
generslly conform to the seme scheméic-- then they ere the gape
thing. If, however, we want to dlscrininate between two thinga
and wake two . achewkics for two different clesses, then they
are two different thinge.

Let me here introduce the word paredigm, es meaning '@
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schemstic to which snother schematic 18 compared.” When we are
comparing two achemstics, it makes no differeuce which one we
call the paiadigm. When We conpere three or more, it will be
quite important whebh we call the paradignm.

When we compare other schematics to 8 portdlsn.-lat us call
these 1ts psradigm serles. For paredigm (15)% we have seen varia-
tions in ite series where s nutber of different things heppen:
where there 1s s)ight dietortion £2& (16),
some of the relationships sre not present (17), where something
hes been sddedy (18, 19, 20). Buppose we set out (15) iv taxomonmic

notation:
‘21) ‘. b’ c. d. a.b' 5‘0, b‘o, b‘d'

Now we oan let a laetter stand for each part of the paredignm
("consecutive notation”):
t21') 4, B, ¢, D, E, F, G, H. Where E s a%*b

F = a%o

(=2 bRe

H = b*a
We can 621l each of thes¢ terms, or parts of the paredigm, a feature
of the peredigm, since in the whole series we heve stipulated
correspondences for sach one, exospt for . In each casa wve
can say the schematic f£ills the consecutive featurss with some
leftover (entities and relstions not @ part of the paredige,)
except tor(;Zi. which lecks G. Thies could perhaps be best cslled
2 "null example" of the feature G, since G exists through the rest
of the peraedigm's saeries.

If we wanied to‘quantlty the varistions of the series from
the paradigm, 1t is quite possidle that informetion thery would
give us good indtces of 'how far apart" two echematics sre, by
showing how smuch information would be required to state one in
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terms of another. .

vThera ére times, alluded to previocusly, when we want %o
8ay that 8 relation batween two entities 1s not the sape-- 18
leas than, or more than, s feature of tho psradigm, or is jJjust
"different”; this incomplete or irregular correspondence of
parte ocan be in some way annotated so we oan tell thet there im
& differencas

(22) "John loves Mary." “Mery loves John."
O
a, b, aty a, b, a*p
conax?u§3va paredigm: How ‘3.’§?f§

As I have sald@ and made painfully c¢lesr, the rules for traens-
forming schemstics one-to-the-other, and stating them 1@ terms
of each other, are beyond the 8cope of this paper. At best, I
8m propoaing this system as & way of thinking of thinking sbout
things. Omoce the trensformetion rules are koown, we iun have
& sort of meta-metamorphosis.

There are s few other points. One ie the question of how
to select a parsdigm for = series if you haven't got one-- which
brief will best summarize them all. This ie probably a matter
of gawe theory: which one will mske the least troubls in the long
™un, with the rewqat‘uull reaturea(ﬂggaliried fita. Once concept
thet would probably be useful is the allodigm: a subtyps of the
paradigm, wherein alternstive aets of relastionshipe existed.
For exemple, 1f the series contained parsdigms of two genaral
types: 'a, b, o, 4, a%¥o-d, b*e-d, at¥gic.d,"” and"s, b, ¢, 4, a¥c-d,
b¥o.d, atebhre-d," the two alladigma of the paradigm would be
"4, B, G, D, E, F, G" and "A, B, C, D, E, F, G".
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Another point 58 that a schemstic cap be at the aame.tine
part of another schemstic, Just as the same proposition wey be
8 part of two grestly divergeut world-views. We sew that in (19),
which ocontained another schematlc besides paredigm (15):

(23) | ,1’1:9
o

I would now like to turn to  more prossic tople, thst of
"meaning." I nave slready claimed thet anything setisfied a
Bohewmatic 1f there has been a etipulation of correspondence and
8 speclfioation of correspondence. Ip other words, "The Universe
ie en Flephant" oan have a sort of miasswioc truth i we séhcnstlalze
&n elephant as haviag trunk, ears, tall, etc., and explein para-
bolically how "The trunk of the Universe is aclcntlfle law, the
é3re ere the beliefs of man, ...."

We notice that if "elephant" can be thought of as & sort of
vague schemetic, so oan otheyr worde; so cen principles; so can
metaphors; and 2o on. "Vicious oircle,” "tight squeeze," "victim,"
"keystone," "turnbuckle," “melting pot"w~ 811 these sarry schematics
@3 part of thelr meanings; they are principles looking for contexts.
However, there are other words with far more enchored meaning:
"fdotpound,” "leucocyte," "and such. The scientific mind
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ie impstieut with talk whose mesning ie not 80 hardened. Even
io science (especially asocial aoience) we may eepy & principle
but be etill short of formulating 1t, quantifying it, operationale
1zing it, anchoring 1t. 1In this case we should not bake 1t
300 soop. Outside soclence—- in howe and office and gerege~=
we have no need for more precision then will get the wérk done,
as, "Hand me the thingemajig,” "Watch 1t!" 4And in poetry and
literature, ghe snchoredness may be greatly loosened: "Life %s
.likc 8 coffeepot~- you tilt 1t part way and you get what you want
but you t1lt 1t the reet of the way and the top falle out and
knocks your cup over' needs no apology, since the schematic cor-
reapondence bejween "life" apnd "coffeepots” comes clesr.

One thing I have not attempted to cover in this paper is
the problem of segmentation-- how & "whirlpool® gets divided
up ioto entities and reletionehips, snd how (2e) ever got to be
(20). It would seenm Bometimes to be like finding @ mode or a
uidpoint, yet of%cn in many more dimguslbns; how we might chart
the dlfrgreuocs betwean two aagmcntaflons of the same thing
(as 1n Allustretion (1), espscielly the second "men".) It would
geam a bit knotty.



PART TWO. BSYSTEMATICS,

Having teken @ nominslistioc stand on the resemblances between
sohewatlos, I will oow seem to reverse myself and discuse sysfem-
atlcs, the study of persdigms end differences of “similar things
in the real world.

A systematic 1a a real schematic, #ud far lees dellumitable.
In fine, a systematic 18 8 thing, with its renges of chenges. It
will be recslled that my socount of & “thiog" denlaed thet "things"
existed, saying rather that they were perceived, snd with sowe
srbitrariness, lumped tosether 1n @ single clses at the will of
the nesmer. This is schemetice. A systemstlc is the occurrences
of a schemstic ip the world, end systemotice is then the etudy of
the femturses that unite the cless, and what varlations they way
undergo while remaining within the class.

Let us take 211 the cows in the world; that is, all the
thinge that would be referred to by the word “cow,” whittling off
its fringe connotations. The composite picture they will pield
will be the paradizm, "cow." The feéatures of thet paredigm will
be the thinge all cows have in common and the laating, common
relationships;: those which run through =ll instances of the class,
and wnich may be sensibly chosen ee features of the paradigm:
the factors of abhility and personelity of cows, as they wight
be uncovered by Thuratonian agalysis of resms of teets.

The feature of a gystematio, like that of a schemstic, nesd
exist in all lpstences or o definsble pet of them: that 1a, heir
on top of the head is & festure of the pergdigm "men", but in the
agatemetic of "all wen" there must be ap allodigm for men who are

bald.
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1. An exsmple: the frisby systematic.

i

{ may be seen, interestingly,

‘;Q;f in the game of Frisby
an individusl hes a ohsracteristic thrust, which hss personsil-
1zed sercdynemic qualities; the direction and curve of path and
the pettern of flutter vary personslly within certain investi-
gable limits. Let ue exeamine the thrust of "B.P."

Short shot .—""'#,,.,~,v.~\\\\

Curve __/_\\R
Miss "’_\'\'\.'

The flutter, which I have exezgersted, has & characteristic

spascing redative to the entire trajectory. Presumably these
ﬁersonal touches are éanaed by subtle characteristic musculsr rel
tlonships of the individual. The systematic of B.P.'s frisby
thrust, then, is the range of poesible thrusts end the consle-
tent forwulse that cen be advanced to summarize this range. It
might be & part of the formula, for example, that B.P.'s thrust
fluttered during the second third of the Ilight (this contradiots
the drewings: but no matter) énd thet the flutter was in direct
proportion to the distance; but 1t would scarcely he thet simple.

The brothers "S8.", bt contrast, throw the frisby in the
tolloning vays:

"D.s." "E§§?~“ - T

ot —"

“p.s." ) . ' \

- Agsln, @& formula could be developed.*
# Postulations of a "frishy gene" are premature. We wait on
studies of i1dentical tvwins resred apert.
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Now: the composite systematic for 811 frisby-thrusting would
be @ waster formula for sll exieting perscosl pettsrne, showing
the.correlatioas and petterns -of varietion. In other worde, it
vould be a factor anelysis. |

Thia 18 not e dszzlipg viewpoing; but.I would wish to aay that

not ,nov 8o ‘Btudied
some thinga/can best be studled in this systewaetic fashlon: as
variatione-from/instances-of & ceptral psttern.

2) The study of attitudes, valuds and beliefs, 8 cavernous
cgenny of socisl .psychology, has proceeded @long erbitrary dimen-
gione 1p investigation and mesgurement, dividing "values" (for in-
stance) into "economic,” "political,” "social," "théoretical,"
"aesthetic,® and "religious;" then devieing. scales which beet
measure individusl variation 8long these dimensions. The same has
been done for “authoritarisniem,” @ personality-atilfude trailt
created on the drawlnéwboafd'over_a protr&cted and expenslve etudy,
"entl-semitisn” { & part of the seme study,) 8sud many others., I
L’ " tdink thet these studies ers going &t it the wronz way. I
would submit that -"; @ oensiderebly mors setisfactory vay to
study velues 18 by the aystematic wmethod, Whereby the persietent
relationships are nncovered feetoriel studies, etc. Tbeae~woulﬂ
yield some. generel knowledge of the wormg,- ma jor contours of
balief, ma jor petterns of varistion, mloor variatzons, etc, The
mnjor patteras vwould be "points of view,"” "yalue-systems” and such
thc,mino: patterns would be significevt lines of dissent. I am
confident thet thegse¢ pstterns would correspond 1n- some juportant
way to wejor lines of 2rgument. rebukes and‘eampromiaoa. Rovw, it
eould be objected that the "¢alucs" and other studlesy Were systew

atxc, working from.a centzal paradigm'of 513 dimeunsloms; but I

would ‘pontend . that they are 0ot no good resson is sdvanced ror
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the aeeeptance of these dimensions, while the systematic approach
would at least give you msjor contours of belier as well as & base
for making gcales of aocesaiou to major patterus. Moreover, the
eix-axls method would only be plumbing 1naccuretely the same thiog
we wiseh %o aound eyatemetieaily

It w1ll be noted that the majorm potterns of viewpoint would
chsnge from populasticn to populstion, trom.placo to phkace, from
time to time: for thle I‘wouid 1ike to call them "1d41lonomic,”
meening that they cannot be.expreaaed eccording to an imported
ochematic. TherefSre & given set of opinicna will factorielly
14 th£.preva11;n5 norn st one time and not et anothsr, or not
in apother erowd of people. (Compare, “certsin Euglieh sentences
today were not English sentences 15 1400, an8 ére not Bidgin
Eng3ish either.")

3) Ant hropology, I think, wmust alsc have a lot of ite com-
ponentisl analyses on & uniqué basis. For exsmple, the study of
culture often exesggerates the sepsrstion (is primitive society)
between varicus sspects of thé mociety: tbe "socisl” e overly
d1fferantisted from the "economic" and "religioue,"” evd the true
1ines of relstionship-e tha tupetions of trival socleties, erti-
facts, ete.-~ are obscured 15 the text, es thﬁy vere not in the
f£1e1d work, by erbitrery divisipns. I make hers what reaembles
8 Gestalt-cleim: that you caagnot breék=d$wn trivel etructure
1bto “"'rensima.“ z "economle,” ete.} as gcomponente, but Just as
the woof of & rubrick that the -elgnificant comgoueﬂta will be
culturelly unique. |

&) The study of langusge and style: coniemporary linguistics
has made the study of langusge the study of the fcrﬁu;ae for the

Tormation of-eorrect-utterndcea. The formule is & psradigm for



3.

for the systematic, whicb 48 the renge of possible sentences,
The study of style, in anthropology: end- asatbgtica, g180 ggeks"
to induce formulse Bor sensible descrlption io wore -then impree-
sionietic terme. I faal aoor16eqt'thqt the style of, esy, van
Gogh, ©ould de- expressed cloéeio~comp1eteiy‘1n.a ‘Pormule rela-
ting hue, brightvess, texture, objeo% alze, cauvas 8ize, renges
&nd types of gradstion, etc. Esch of thebe characteristics we.
have induced would then be 2 festure of the paradligm {vhich 1s
the formuls,) or the aysiemdtic {which is 21l the occurrences of
van Gogh:paintinga;) The e may.bg zonfusion ﬁgra qbéutthe form-
ula. To:say that e formule exista {8 not to emy thet eometﬁing
is not bril;lant, inapired, beautiful; n¢ither 18 it to say that
once the formuls is approximeted, o mednipe can turn out & new
-van Gogh. The formula 1s rether @ et S induct:ve facts sbout
a2 geries of things, comprehendiwg the farete they have 1§bommon.
{But we B8ld, "close-to~completeiy.”) It sny csee, the ven Gogh
. systematic ig a@ll the.paintinzs by d1d, snd the alledigns ara ‘
the mejor types of .peloting and -gtylistic oerioés.

One interesting thing Xk about languaze sni styles, to we,
i the way a lintutstio rormula br stylistic forwuls cdn chenge’
weer time. The.change foom T, to P2 vill B cémpgepended by one
echemafié; tﬁe'change from Tp-to T57b3 fi schavatic which may not.
relets to the first schemstic et allj ihe chedte may be in & new
direction, yet one which could  hat haic tsken place were it not
for the flrsat-change.

" 5) Perception., A.systematdc df importence i: thet of

1earned percep&lon.! It wiil ba'rhoalléd that 2 sciymatio can be
thought . ot as a wey of perfeivina e thing. - In othe~.words, an

1ocberg, When Been, cer Oe ‘8YET v& & large thing on :op of tho vater,

P
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change thet. plungzes him over. Yet it is 9tlill & susell chegge.

‘stetistical -poesibility ie even worse off:.just beceuse he has

nevef glipped- yeot doéq-not mean he never will; Jjust because ?be
bumsn reee.naa:nevef been deatroyed by atomic werfare, ve hFVe

no guarantes thet 1t will oo%.

Perhaps the emell-~change ides will work in terums of likell-
hood after-all. But what we muet knovw 18 the likelihcod of
differsnt kinde of‘chapses, end how they systemstiecally ralate
to the enviroument of the driver: what causes thiy mizht have.

It is very unlikely thet his spark pluge will suddenly foul.
I% 18 poselble thet he wight go over the cliff elither because of
& hole in the rosd or becsuse of hls peychological state.

1 have dwelt on thls exswple becauee I wvant to say that
there m;; a mumber of things of 1mporuance for study whose general
contour chonzes ‘markedly with small chenges: these are the uwystic's
ineffables end impondersbles, like “experience," "feeling,"
*eulture," "mezeway" (anthropologist Anthony Walisce,) end so forth.
These vary enormously ¥ith happenségnbe. Itlip. nsturally, this
enormoue variﬁt&ou which he® inchiicated in psychologlete such a
_-eep and heartfelt repugnéncs for tﬁé amelysis of~phen0ms$ology.
Indead, this care %o shy the treacherous bés evoked meny fe;icitous
discoveries. However. I cannot understend the point of'view
4Hat danics that sublective experience will never heve any place
in @ ackence of paycholegy. To Justify this, 2 p&ychologésiould
heve to bold one of the following viewpoinise:

Subjlective exoerience ia

8).Existent bu? ‘in no way discernible
b) Existent but hard to discern
©) Exietent but immeasurablg, therefore unvorthy



d) Poseibly exgstent, but theoraticélly unueoéséary
e) Nonexistent.
I thirg thet ouly the Becond claim can be substantieted;
even in riply to thet, I amﬂcertain that e few formulae for
neceemrr subjective relatlions may be developed. Io any case, I
em ceri@in that we cannot cell phenomenology unworthy of study,

gines "worthy of study" generaslly peans 'Bomeone wants to study it."
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PART THREE. NORMATICS.

I do not heve space adequately to desl with the normstig,
or eyetemetie of cholce; I will confind myself to a few dafinitions
and the ststewment of the normetic principle, without remerking
on the utilitarien economics of the business.

The normativ is the eyztématic-or cholece and planning. As
such, 4% hes a schemati? basg; and the schepatic has three
kinde of features. 1) The foesl feature, or "whaet we are aluing
at." 2) Eha'%ggtrﬁéfztgzafure. or that which hes to be dome @ny~-
way to meintsin life, woke it possible to achleve the focal fea~
ture, etec. 3) The incidentel feature, which 1s any other desi-
deretum, 8long thw way: freedom of speeoch, good food, etc. Now,

. fooal peradigm
the range of the'normatic/ia all the normatios that will schleve
the focal feature. Since thls excludes eny wild plaua«whlch would
omit instrupenisl features-- that L;fégot get off the ground--
the choloce amongm normaetice wmust-be a game~theory cholce sccording
to degree of fuifillwent of foeal and incidental features, based

oo 8 weighting of which ones are wost desirable. The lncidental

: gchematic
The fundemental normetic question is thie: what o ‘of

the problem are we to accept es our peredigm? This Wwill heve
strong consequences for the eéolutlion of the problew; because

the wvay you defipe the desidereta, end gonsaquently the weasures
you take  {end what things ers lumped fogether.) w11l shape the
future beyond your'piannins (perheps.) In other words, if the
desideratum is "elimipating crime,” then We are 1likely to treat
all crime ivn generally the seme wey. However, I do nbt presch

" Aamewnl SQemantina: 1¢ 1r nnt the wav Ye telk gbout the problem.
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but the way we jreat 1it, thet counte. To phrase it differently:
"When can we allow exceptions?" The answer 1s, "When this case
18 different." But we want some objective 1dea of "differeut.”
If we eeek the grsatest utllitariso profit, we should meke an
exception when the exception bringe us (gambler, soclety, etc. )

more
than the long-run consietent behavior.

Should ell crimisels be paroled? No, if there 1s san isolable
sroup:;.Of;whom we can predict recidivism with hagh sccuracy.

Shoﬁlé we Bubject everyone to the same lutroductory courses?
Ko, 1f ve know thet & selectable group can learn better in another
way. Etc. There is & compouund effect: . agé%u?the benefit of
allowing exceptions, we must welgh 1) the effortleasness of the
status quo compared to the cost of administering the vew system,
2) the cost of the change-over, 3) the cost of estlmating these
costs and de¢signing the changesover.'

fhe definition of tha Job also hee a poverful effest.

When rulee are made, cormittees formed and offices put 1M cherge,
1t ie done so according to & schemstic whlch carresponds ln soume
_way to the features of the mormatic involved: committees will be
constituted to hapndle specific problems; bureaux willl be compart-
mentdlized according %o the generel headinzs thought to be wost
summsry and effective.

Example: 1n & theatricél production, the centrsl hierarchy
of control 1lies in the producer, the atage mapazer 2nd the director
Each haé an integreted task to perforﬁ: producer gets the money
end sees that it is well spent, stage manager aeesk %o technical
deteoll~vwork, ana director unifles’the production as amnm geathetic

object. This is not 2 pecgssary structure, it is empiricslly the
beet one for zeneral purposes. The unity of eech job will collapse
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under special strain and extraordinary circumstances, and 1%
would be fbudd thet other schsmatipizations would have more sglu-
brious effects.

Even our "best norumal structure”" somatimes gets out of hend:
one of the three éan be incompstent, or défect and stop doing hle
job properly. If it 18 the etaée mapager, 811 18 lost. If 4t 18
the producer, he may belpereueaed or pullyragzed by the others
to accept thelx Judgementsz for the good of the productioun. If
1t 18 the direétor. the @ctors may sometimes be able &~ 1f they
are axtraordinarily resourceful-- to do & good job without the
director's actusl zhely. 0f ocourse, it may go to pleces anyway;
but these 8re somé prominent ways 1t could be eaved in these
gventualities. There is, we 8es, @ particulsr systemstic of the
kinds of troubls thet can result from the organtzationel selup:
the bumbling or dafection of any of the three will mess up hls
particular aector of comtrol.

1 would 1llke to make thi¢ & general principle for all normatics:
the sectoring of conttrol and Sjurgsdiction, based con the schematic
of pormetic fecatures, will have & perticulsr systemetic of smooth
functioning end & psrticuler Vgyotemetic of dlsruptlion.
¥hether & setup 48 the best setup for & given problem or for
sustaining copage with sqmetning will Gepend, first, on whether
3t is geunerally effectlve; secondly, on the oattern snd poseibility
of thlnge going wrong; thirdly the glternative .normatice.which
would heve contrastinz setups 8nd hence contfaatiug results.

The reason we prefer democracy to dictetorship is not the
desire of the people for participetion, but the empltical preaup-
position that 1t 1is safer than a8 dictestor. We know well that an

shtarch 18 better capsble of comprehending & far-reachlng su?l meny-
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- 81ded 81 tiat]ob than a. repreaentﬂtive aeeemhly, what, we 40 not .

trust 13 his lzkelihood of perpetual fidelity to the ultimstes
and proxiwvatese of popular detire.

Bimilarly, the way the cabinet Posts are selected coptalne
loplicitly the llkelihoods of kinas of solution that can be |
offered for & given problem. If we bhave secretar;ea of Labor,
Commerce, Trensportst!vn anp Heelth, the kinds. ofm actlon and
poltcy'they ¥111 want and be able’ to effect will be different
fron t.naj}t of & Cabinet having Ministers of Youth, Netionel
Hoz'gl'e", Entertainmeﬁt, City Planoing and Equality.
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phSKX58walkthru
01.11.01 (d9

To Ted Nelson Home Page

WALKTHROUGH OF THE 1958 SCHEMATICS PAPER,

"Schematics, Systematics, Normatics'" by Ted Nelson

Written by him some 43 years after the original paper.

This is a loose page-by-page explanation of some of the things that were
actually said in "Schematics, Systematics, Normatics", as distinct from
what was meant, which is discussed elsewhere (main body of the text of
T. Nelson, Philosophy of Hypertext).

I will only improve these notes in the unlikely event that someone wants
to study this paper further for its historical interest or unusual scope.

(The following page numbers are keyed to a division of each original page
into five horizontal strips, a through e. Thus p.10a is the top of p.10,
p.11¢c-12b goes from the middle of p.11 to just before the middle of p.12.
A short page, such as p.30, has fewer strips, each being 1/5 of the page.)

P.1: STRUCTURAL MODELS

This introduces the notion of a description or structural model
("schematic"), expressed as a set of relations among elements.
Commonalities among such models may be recognized as similarities
among the elements and their relations.

P.2

The application or correspondence of a schematic to the world is an
interesting property, rather different from the truth or falsity of a
proposition.
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Transformations among schematics may be interesting.
Parts of a schematic (dyadic relations etc.) may be considered.

p-3-4
The notion of parsing, or taking apart, a schematic as a system of relations
(awkward God example)

p.4
Measuring the complexity of a structure of assertions is not easy.

P.5 Shapes of schematics--
"Circular schematic" refers to two things--

« a structure of elements and relations which might be
represented by a circular diagram

« a consistent system of assertions, which has redundancies of
various kinds

Enumerating the different "shapes" is meant to refer to the structures of
different models.

p.Se
"The holistic schematic does not exist"--

This meant that "there is no such thing as a template which is
intrinsically unified." One system of beliefs or assertions is
not necessarily more unified than another, although someone
who holds it may think so.

p.-6 [exceptionally garbled]
"Dynamic schematic" was meant to be several things--

» a set of dynamic relations, e.g. a model of ongoing
interactions, feedback etc.

» The postulation of "dynamic entities" in a social-science
model of the Freudian type, which postulates unseeable
relations between unseen entities.

p.6g 'Coherence.' Let me restate this as follows.
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The inconsistency of a human set of ideas is not necessarily easy to
establish. The believer can always take various steps to shore up a
position. People who believes in conventional logic do not recognize that
such modes of thought, taken to salvage a position, can be a legitimate
form of cognitive endeavor in many areas.

p.6-7
"Schematic" is here propounded to mean logical system. It can be
expressed either as a diagram or as a set of propositions.

P.8-9
An asterisk notation is proposed for expressing complex sets of relations.
If two elements are related, call it a*b.

LET'S BEGIN WITH A SLIGHTLY CLEARER NOTATION--

First consider a parenthetic notation, which would be simpler than what
we see here: If a relation exists between a third element ¢ and a*b, call it
c*(a*b).

NOW, THE NOTATION AS PRESENTED--
the use of multiple asterisks, was intended to express these matters
without parentheses. Unfortunately it makes it more difficult to grasp.

a**b*c was supposed to mean a*(b*c), "a has a relation to the related pair
of b and c"
and so on.

EXAMPLE. Consider a construction of strings and sticks. Two strings
hanging at both ends of a horizontal stick would be a*b. Hanging this
horizontal stick from a string would be c*(a*b).

This proposed, implicitly,

» a linear notation for expressing structures

* a linear notation for constraints

- a generalized expression of all structures in terms of
constraints

« a Lisp-like system of expression for constraints and general
structures.

p.9-10
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"How many relationships are there?" Clearly, from a structure of
relationships can be generated an infinity of compound statements
expanding these assertions.

p.10c
Anything which matches the structure topologically is the same structure.

p.10e. 'Rules of transformation'--

Here I was calling for both a unifying diagrammatic way to represent
structures of ideas, and some way of transforming the diagram or
structure to make other assertions in the complex more visible.

p.10-11
"Order of a schematic" in which "relations-to-relations continue to be
important"--

I believe this referred to what specifications need to be maintained and
which ones become dont-cares, expressed relationally.

Example. I want to keep track roughly of the amount of change in my
pocket, in order to give exact change for small purchases, but not the
exact number of each type of coin.

Example. In the modern American kinship system, we track relatively
few different types of relatives, and we lack terms for many of the
relations which in more traditional societies would be carefully noted.
Thus a son of my brother is my nephew, but there is no particular name
for my nephew's wife (a dont-care, or relationship to which the system is
not extended).

p-12 'sameness’ as logical identity
Everything that matches a structure is an instance of it

p-13e

"'We can see anything in the world in terms of any schematic.' This is not
merely a statement about human stubbornness, but also about the
plasticity of ideas.

p.14a-c
Similarity is finding arbitrary resemblances anywhere in the web of
complex relations that constitute an object. SUCH RESEMBLANCES



50f14

COULD BE EXPRESSED IN THE PROPOSED ASTERISK
NOTATION.

Extrapolating this idea as intended, this meant that any resemblance -- and
THEREFORE ANY GENERALITY-- could be expressed as a set of
relations written in some such structural notation.

(EXPANDING WHAT IS IN THE PAPER: The resemblance or
generality thus found is an expression of relations which were present in
each instance, found to be had in common by the different instances-- two
instances in the case of a resemblance, many instances in the case of an
empirical generalization. And so in principle, if we could enumerate all
the relations which exist (so often an infinity, of course), we could
exhaustively compare these specific one-by-one enumerations to find all
resemblances and generalizations. In a very very few cases this can be
done.)

p.l4e
However, we tendencies to notice and distinguish particular things and
particular differences.

p.14e-15a "Paradigm"
(Note that the word "paradigm" had not yet been given assigned its
present meaning by Thomas Kuhn (1962, some four years later).)

I am using it here to mean a structural model to which something else is
going to be compared-- a reference structure.

p-15
Enumerating features of the model

p-15b
By "taxonomic notation" I mean what is now called "lexical order".

This difficult passage is about comparing instances of structures
("schematics") to a reference model ("paradigm").

"Paradigm series" apparently means all the diffferent structure instances
which are being compared to the reference model.

EXAMPLES:
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»« a description which is being applied to a lot of different
instances (e.g. "comedy")
*s a rule which is being applied to a lot of different cases

p-15¢
Having insisted that structures are unified, we now break them down into
"features", or component relations with letter names.

p.15d
This difficult passage is about mismatch between a model and the
instances it is applied to.

* "In each case we can say the schematic fills the consecutive
features with some leftover (entities and relations not part of
the paradigm)..." This is attempting to say: For each feature,
we may find some ENUMERABLE discrepancy or mismatch
between the instance and the reference structure.

p.15¢
We may be able to find some useful quantitative difference between two
structural models.

p.16¢c-e "Allodigms" ,
By this I meant: what matches a model can have various structural
variations.

Examples:

» Ford cars come in several types
» The same word is recognizable in different dialects

p.17c-e
We look at some instances of meaning.

» such terms as vicious circle, tight squeeze, victim, keystone,
melting pot may clearly be relationally defined, as may
combinations of them (as in legal propositions)

* however, 'the universe is an elephant' is not neatly defined as
the combination of relational structures.
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p.18a
It can be a mistake to try to make things exact too soon.

p-18b-c

In many contexts, precision is not necessary. In the warning "Watch it!",
the person being warned can probably figure out what the problem is. In
the example of the coffeepot simile, the correspondences to 'life' can
presumably be recognized by the hearer.

p-18c
The segmentation issue: how a continuous structure is divided into
components.

p-19a
By 'systematics' I will mean the comparison of real objects to templates
[called 'paradigms' in the paper].

p.19b
A systematic is a range of variations of a 'thing' (structure or objects
constituting a class).

p-19¢

"Things' do not exist, but are rather structures and patterns distinguished
by our perceptions from amongst a much larger flux. The grouping and
boundaries of a class are more arbitrary than they appear.

A 'schematic', then, is a perceived or postulated structure used as a
template against the world, and to delineate a class.

The 'systematic' of the class is its range of variations [and rules of co-
variation-- how varying traits are correlated].

p.19d

Cow example: the perceptual and conceptual template for the concept of a
cow. This includes central features (such as horns and udders) and
correlated features (such as disposition).

p-19¢
[The intended meaning]
A 'systematic' consists of all the traits, and systematic variations of traits,
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of a class.

p.20 OVERALL

Example: FLYING DISC (‘frisby') trajectories.

This page postuates that there is there might be a dependable similarity
formula for the flying-disc throws of every individual, and indeed for sets
of people genetically related. This might be expressed by a relational
formula-- a flutter pattern, a pattern of lift and downturn; and these
elements might in turn have other correlations.

p.20a-e

The flying-disk throws of "B.P." (Barbara J. Price), whether long or short,
have a characteristic flutter in the late stage of flight, which sometimes
smooths out.

This set of similarities suggests that we could find a characteristic formula
for her flying disc throws.

Whereas the flying disc throws of brothers "D.S." and "P.S." (David
Schickele and Peter Schickele) are extremely similar to one another,
having a characteristic flutter during about the first 1/6 of the trajectory.
This suggests that some inductive formula could correctly describe what
the flying-disc throws of the two brothers have in common.

p-20e footnote

This semi-humorous footnote suggests the question of whether a genetic
basis exists for this similarity (which would seem probable) and whether it
could be localized in a specific gene (which seems unlikely).

p-2la

Let us extend the concept that every individual has a characteristic flying-
disc throw (‘frisby thrust'), which could be expressed by a relational
formula; whose elements might in turn have other correlations, systematic
patterns of variation.

We may then hypothesize a generalized master formula which would
compress and contain the other examples, (much as the general model of
Germanic languages compresses and contains German, Dutch, English
and Norwegian).

p.21, para 1 last sentence
(‘Factor analysis' here is used in a more general sense than the usual
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statistical method.)

p.21 para?2
The phrase "variations-from/instances-of a central pattern" summarizes
the idea of a 'systematic' here.

WHAT THIS MEANS: Given a central pattern or template, we may
express, recognize, or find deep commonalities in terms of such a central
pattern or template.

p.21b-c

Let us take this idea to some of the issues of the social sciences, especially
the study of attitudes, values and beliefs.

Such studies generally divide attitudes, values and beliefs along highly
arbitrary dimensions. [Note: these are the concepts embodied in the
Allport-Vernon Values Test and Frenkel-Brunswick's study of the
Authoritarian Personality.]

p-21d
Instead, we should go about it by "the systematic method, whereby the
persistent relations are uncovered".

[By this I believe I meant an exhaustive enumeration of co-occurrences
across a vast canvas of instances, and codifying them into a formula
stating what combinations do and do not occur-- very like B.L. Whorf's
enumeration of the English monosyllable.] [The author later refers to this
as the 'factorial' method, though it is not factorial analysis in the usual
statistical sense.]

Such a method should uncover "major patterns of variations, minor
variations, etc." and uncover "major contours of belief".

p.2le

The resulting findings would better correspond to the actual viewpoints
and argumentation of people's thinking.

It might be argued that this is what such studies did already, discovering
these lines of division into six different dimensions [the Allport-Vernon
value model], but I question this--

p-22
Conjecture: the 'systematic' approach [enumerating and codifying
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correlations across a vast canvas of instances] would uncover "major
contours of belief"

22b

By such a method, we would uncover patterns of variation that would not
map well to any template ("imported schematic"). Such difficult-to-map
variations we may call "idionomic". [The term "idionomic" is here
imported from psychology, where it is distinguished from "nomethetic"--
meaning mapping to some generality.]

The conventional method is "plumbing inaccurately the same thing we
wish to sound systematically"-- meaning that the proposed enumerative
method should have much greater exactitude.

p.22b-c

Some things may not the given template-- the prevailing norms of
thinking, or the English language. (The author uses the term "factorially
fit", meaning "fall within the enumerated scope of systematic variation".

22d

"I make here what resembles a Gestalt-claim" means the author believes
that breaking something down into these parts leaves out some important
aspect of the whole.

Specifically, that tribal structure does not have parts like "religious" and
"economic" as components [separable entities] but as "the woof of a
rubric"-- that is, analytic distinctions of parts that may be enumerated but
are actually inseparable.

p-22e¢
Linguistics is now "the study of the formulas for the formation of correct
utterances.” Such a formula is a template ("paradigm")--

p-23a
for the range of possible sentences.

p-23a-b

Let us extend this model to finding formulas for describing style in
anthropology and aesthetics. Example: we might be able to express the
style of van Gogh could perhaps be expressed "close to completely" in a
formula expressing certain properties. Each of these properties would be
a 'feature' [parameter] of such a formula.
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p-23c

To describe a work of art formulaically does not deny its brilliance or
beauty, and does not assure that a comparable work could be created
automatically from such a formula.

The term 'allodigm' (introduced earlier) is here used to mean one
systematic variant in a model or template, by analogy with
"allophone" (linguistics) [and now "allele”, in genetics].

p-23d

Such formulas-- e.g formulas for language or style-- may change over
time and in unexpected directions which do not clearly derive from one
another. For instance, if T1 is a first formula (for instance, for a grammar
at a given time), it may change to T2 (the grammar two centuries later) by
one set of transitions, but then T2 may change to formula T3 (for instance,
the grammar two more centuries later) by changes seemingly unrelated to
the first set of changes.

p-23e
Learned perception is a systematic, i.e a set of variations of formulaic
relations.

p.23e-24a

Iceberg example: First we perceive an iceberg as a large object floating
above the water; later we learn that this visible part is the tip of a much
larger object floating UNDER the water.

p-24b-c
As we learn more about a class of objects, their variations become
apparent. We increasingly recognize their instances and transformations.

p.24c

Tmpalpables, ineffables and evanescences' are often those perceived
structures and objects which have complex formulaic structures, but
change greatly as variants within those formulaic structures.

p.-24e

However, this issue is made more complex by the problem of saying just
what is a small change, since we have no formulaic way to recognize size
of change.
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p-25¢
Many 'ineffable and imponderable' structures-- feelings, culture, etc.-- can
change enormously with small changes.

p25d-26b
Psychology has attempted to expunge the analysis of feeling
(‘phenomenology’) from the field, but this cannot be justified.

p.27 OVERALL

(This is an attempt to state some of the problems of utilitarianism, the
seeking of the general good. Utilitarianism is generally formulated as
some simplistic decision problem, like "What will bring the greatest
benefit?" However, real-life decisions about benefit require translating
the benefit-calculus into some system of rules and generalities. These
remarks about normatics are a condensed, telegraphic way of trying to
express some of the problems of creating rules, generalities and
moralisms to support any particular utilitiarian calculus. They are further
generalized around the problem of formulating rules, generalities and
moralisms to support any system of desiderata, whether traditional or
religious or not.)

"Normatics' is the application of these concepts (STRUCTURAL
MODELS AND FORMULATIONS OF VARIANTS) to choice and
planning [and later, implicitly, to ethics and morals].

Most broadly stated: By our rules and moralisms we seek to achieve
certain goals in the world, or maintain a way of life. Those rules and
moralisms may or may not contribute to this objective.

p-27b
A normatic structure (‘the normatic') is based on a schematic (template).

[The following is not part of the central argument.]

A normatic structure has three aspects-- what is intended; what act or
rules (‘instrumental feature') are chosen to implement that intention; and
what other things need to be part of the plan (‘incidental feature').

p.27c
The 'range' of the normatic-- that is, the variants of the template-- includes
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the different variant rules that express it, even if some of these rules
cannot work usefully.

p.-27¢c-d

Choosing a set of rules or moralisms [assuming a utilitarian point of view]
has benefits which are hard to project in practice, and thus bring in
various game-theoretical issues.

p.27d-e
"The fundamental normatic question is this: what schematic of the
problem are we to accept as our paradigm?" This means--

- depending on how you formulate the problem or the
desiderata, you will come out with different sets of rules and
moralisms

- what desiderata and categories (‘things') you seek to optimize,
and recognize in your rules and moralisms, strongly determine
the outcome

p.27¢

Example: if we consider 'crime’ to be a single category, then we look for
solutions that deal with all crimes lumped together [whereas if we
distinguish between major and petty crimes, violent and white-collar
crimes, it could lead to more nuanced proposals and solutions].

p.27e-28a

However, it is not merely the concepts by which we refer to problems and
desiderata, but what we do on the basis of these concepts, that is
important.

p.27a-c

For instance, the question of when to make or allow exceptions. If the
exceptions to be made are easy to recognize and have well-defined
consequences, this justifies a system with exceptions.

p.28d

Rules, committees and departments are examples of normatic structures.
The division into names and headings comes from the conceptual
structure and headings (‘schematic’) with which we approach a problem
and which we believe will be effective.



14 of 14

p.28e-29a

Example: division of theatrical roles into producer, director and stage
manager. This has been shown to work, but can fall apart under special
circumstances.

p.29b
If one of these three runs into trouble, other participants may be able to
rescue the situation.

p.29¢
This division into roles can engender characteristic sets of problems.

p-29d

'the sectoring of control and jurisdiction ... will have a particular
systematic of smooth functioning and a particular systematic of
disruption.' This means that a standard setup will have standard ways of
functioning well and standard ways of going wrong.

p-29d-e
To choose the best setup, we consider alternatives. We must look at both
the patterns of effectiveness of the choices, and their dangers.

p-29e-f

Dictatorship is in some ways a good system-- the dictator can consider
more aspects at once-- but dictatorships are likely to go very wrong from
the standpoint of everyone else.

p-29b

The division of functions for cabinet ministers will have different
characteristic approaches depending on how the cabinet posts divide up
the universe.
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WORKSPACES, TEXT TMEATERS, AID HYPERTEXTS: PURPOSE OF TUESE NOTES
Theodor . Nelson

Hypertext Note 0 [t mye 161]
Private circulation only. This will eventually be incorporated in a longer article,
Terminolory is tencative.

Interest in hypertexts leads directly to a concern with text theaters, You cannot
make or present a hypertext without a text theater: and the less limited you want the
hypertext to be, or the less sure you are of what your final producc will look like, the
more versatility you need in your theater.

Likewise, unless one wants his hypertexts to conform to fixed and simple rules, and
appear in fixed and simple formats and activity spaces, then the nature and creation of
asctivity spaces becomes of great concern.

Thus there sre several things one can do about hypertexts.

1) One can try to create hypertexts without a theatar, which {8 difficult and probably
pointless.

2) One can endesvor to figure out in the abstract what kinds of hypertext (and
activity space) are possible, and their properties.

3) One can design text theaters in which the creation and use of hypertexts (and
sctivity spaces) is possible and practical.

These hypertext notes repoctt prineipally on work of types 2 and 3., Because of the
interest in this werk among thosz in computer text handlinz, these notes are intended
to short-sircuit the publicsrion cycle, and get various ideas zhroad expeditiously.
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BRIET WCRDS ON THE HYPERTEXT
Theodor H. Nelson

Hypertext note #l. 23 Jan 67 .
Private circulation only. This will eventually be incorporated in a longer
article.

About the term. ‘'Hypertext' is a recent coinage. 'Evper-' is used
in the mathcmatical sense of extension and generalicty (as in 'hyperspace, '
‘hypercube') rather than the medical sense of 'excessive' ('hyperactivity').
There is no implication about size-- 2 hypertexz could comcain only 500
words or so. ‘'Hyper-' refers to structurc ard not size.

What kinds of structure are possible in a hypertext? Any. Ordinary
text may be regarded as a special case-- the simple and familiar case=-
of hypertext, just as three-dimensional space and the orizdary cube are
the simple and familiar specizl cases of hyperspace and tbe hypercube,

. (It should be understood that all other exacples of bvpertext will
also be special cases. There is no 'true' form of hypertext, only a very
large number of possible structures.) ‘

Ordinary text, called by McLuhan and others "linear,™ is a continuing
sequence in a fixed order. (Actually therc are many deparcures from this:
the footnote is the most obvious, but the summary, illustzation, headline
and other features also break away.)

But from the standpoints of both subject matrer and presentation, it
is rarely ideal to have a single fixed sequence of materizls or ideas. And
there are ways now to present useful text structures of every conceivable
kind.

To generalize the idea of ordinary text, we need to find a means of
representing departurcs from mere sequential order. This lies in the
mathematical theory of graphs. A graph structure is a wel of connections
between points. It may have connectors that have directicns (Yarcs")

Gty Qrermaiy O ®
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2

or it may have undirected connectors ("edges')

and it may even have arcs or edges of difgerent kinds ("colors'):
: i

Arcs, edges and colored connectors all have possible analogues in the
hypertext.

Each dot represents a chunk of text. The lines represent connections
between chunks of text. A plain line, or edge, represents a conunection of
possible travel from one chunk to another. A directicnal iine, or arc,
represents a connection of possible travel from cne chunk o another in gone

direction onlv,

Ordinary text is like this:

[ LYY, o
: o >Q

However, since {t {s possible to backtrack or skip, iz is really more

like this:
' - ~“\‘\\\\\
ap— ——"\

In this case, the arcs represent prefabricated or comenient connections
(directional), and the dotted lines represent optional travel (in either direction),

Finally, "colored" arcs and edges-- that is, arcs and edges that have
been assigned to different types=-- may represent conditionsl travel. For
{nstance, the author/editor of a hypertext might arrange c=at only persons
having certain qualificaticas (or persons who had covercd such-and-such
material) shouid be alliowed to pass along a certain conneccien. The numbered
(or 'colored') connector types may represent these peramissions, and other conditionals.

Rypertext diverges from ordinary text in that the reaier's possible
sequences diverge from plain sequence. Is he to have choices? And how are
they to be expressed?

The answer is that the rcader has the choices that th: author/editor allows
him. He may not be aware that choices are made, and may hink he is reading a
book and cxpressing his opinion of it. Or at the other calrerme, ha could be
given complete and continuing information on where he is ia the overall text,
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In ordinary writing therc are two problems. The first is structure:
ercating a suitable and orderly division of the subject, and creating
appropriate scquences and sections in the text for its proper presentation.
The sccond problem of ordinary writing is presentation: keeping the rcader
aware of what he has already rcad, keeping him oriented as he sces different
parts of the subject, and kecping him interested.:

These problems are unchanged in the hypertext.

Hypertexts are inevitable, and will come into being just as fast as text
handling systems coze into the field. Several systems suited to handling
some hypertexts exist already: Magnuski's DOC system at Project MAC,
Bernstein and Slojkowski's program documentation system at Bell Labs, and
Engelbart's editorial console at Stamford Research Institute.
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HYPERTEXTS and, or perhaps vercus, CAI
Theodor H. Nelson

Hypertext note #2 23 Jan 67
Private circulation only. This will eventually be incorporited in a longer

article.

Programmed teaching has been improved by the introduction of compurers.
These make it possible fcr a teaching program to branch, and follow a graph
structure. (Thus it may, of course, be a type of hypertext.)

Practitioners of this art-- the stringing of program "frames'" for teachinge~
are generally of the behavioristic persuasion, believing a) that {t makes sense
to define the goals of teaching simply in terms of the subject's resulting
behavior, and b) that a construal of the teaching task in ter=ms of reinforcement
schedules and evoked behavior successfully comprehends the whole problem. To
question these sssumptions is pointless, since they are either self-evidently
£alse or there is no point in arguing.

Anyway, it is believed in this field that since the preblem is ome of
"learning" (in the pigeon/rat sense), the proper way to teach is by a highly
detailad succession of presentations and fill-ins, minutely crafted to provide
explanacion and "reinforcement" in precise and tiny doses.

The altermative viewpoint I would like to offer {s thar the problem of
teaching is motivation (and cowprehension, which raises or lowers motivation)
and the way to teach is to present things so 2s to maintain nigh interest.

It {s necessary to permit individual, persomal success in az individualized
study envirorment-- where the student makes a field his own, immersing himself
in those aspects of the field that appeal to him, prebebly without the inter-
fering personification (and perhaps gratuitous interference} of the teacher.
Understanding, autonomy, success at exerciaes, and motivation must all grow
together.

Large hypertexts, with many divergent but cross-cuttizs regions of study
and activity, seem to be the way to do this.

Without harping, let me list several salient distinctions between this
hyfertext approach to education and the CAI approach.

1. Reinforcemsnt va, Motivation. A sotivated indiviiual will arrange to
be reinforced. A reinforced iadividual will mot necessarily arrange to be

motivated,
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2., Miputise vs, sweep, CAI requires {nfinitesimal atteztion to
particulars. Hypertexts require considerable attention to gezaralities.

3. Memorization vs. Comprehension. The old sense of cc=prehend was
“comprise''== press together a variety to form a whole. (This i{s the whole
point of survey courses and outside reading; yet by making th:re compulsory
the most important factor, selective personalization, is lost.) Memorizing
is not understanding.

4. Acceptance vs. Copsideping Alremative Viewpolata. +11 flelds have
areas of. controversy, or at least (as in wathematics) entirely different ways
they can be considered. Rather than enforce the ipitial accer:zance of a
particular viewpoint-~- which is why children disaffect from sv..jects and from
school-- we must give variety and alternatives, what we like vest we learn
best; and this is oo dead end, but a framework for the rest.

S. "Learning the basics' vs, Civing Alternative Haadlin: : and Discantlings.
The myth of education is that there are "basics" in every fie.:. This is simply
pot true. There are indefinitely many ways that each so=-calli-: subject can
be dismantled for teaching., Good teaching provides handles ar: approaches
for a sense of understanding, and altermative sets of "basics™ in the hope
that one will appeal.

6. Difficulties of Productiom: Crossword Puzzle vs. The Panorama. The
difficulty of making good teaching programs is pocorious, as : form of activity
{t resembles nothing more than creating crossword puzzles. ¥i'l it be like
this to write teaching hypertexts? Probably these will be di:iicult, but
not so compacted and intricate. The central thing we may depend on is this:
scmeone who knows vhat he is reading or doing, and has freedor of movement,
can be relied on to get himself out of a meaningless dead end. If he is being
led blindfolded, without explanacica, through a maze of respc:-es and reinforce~
ments, everything must be correct; for if he is stalled he cs=iot help himself,
and he cannot help you.

Another possible analogy is the difference between makin; animated cartoons
and epic films. They both take momey and trouble. Ome requir:s great attention
to specifics of detail in interlocking fragments; the other r:-uires equipment
and material on a grand scale, and logistic and aesthetic dirz:cion.

We may think of CAI as an extension of programmed teachir -, of the general
hypertext as a generalizatica of vriting acd editing. Whether findings from
CAI will have a bearing upon hypertexts for teaching may be dcobted.

A word on Socratic CAI. "Socratic” systems have a touch of humanisn in
them, as they try to express conversationally the exact unders :andings and
misunderstandings of the pupil. This is a wonderful technique. but is it
universal in application? Comsider: would you rather have di- sctions to get
to a place, or a road map! The foresr introduces spurious social interactiom,
an unnecessary problem in most cases, and does not provide for errors either
by the director or the follower. A road map allows self-corrc:ciom.

Moreover, the Socratic system has a tendency, at least i- the published
examples, subtly to put down the student while it promulgates _Ze wyth of the
single right answer. This is vhat we are doing in education c.ready, tO the
national detriment.
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TEXT AMD TTXT-RELATEZD DISPLAY: SQSE TEZPMS
Theodor H. Nelson

Hypertext Note 3 7 April 67
Privato circulation only. This will eventually be incorporated in a longer article.

There will be many vaya of digplaying texts on computer diegplay screens, and many
reasons for doing so. There will therefore be different kinds of theaters, or settings,
for handling texts upon & screen; end many kinds of parts and arrangements in which the
texts will appear. In this and later notes various types of secting, and different
parte of displays, will be discinguished. I hope these terms «ill make {t easier to
describe, end think about, prcsent and future systezs. The overall intent is to
clarify a lot of nceded ideas, and assign the most appropriate terms €O them,

Theater. Let us use the term “ehagter'' (or perhaps ugetting”) for a display
console that has various ccpabilities for displaying, filing and computing. Displavy
system has been ia co=son uce, but thig term has problens. "System'" could refer to
the console alone, the progrem and f{le facilities available cirough it, or the overall
computer environzente-~ tize-shzcring, =onitored or whatever-- {n which it functions. It
{s simpler to spezk of a “rheater," restricting that term to the console and the facilities
available through i{t. By this terminology, then, one system can have many theaters -
text thecters, engineering design theaters, and 80 on.

After all, the dictionery sense of "theater" is "a place vhere certain things
occur.”" (Webster II1, definition Lr: "a place or sphere thet is the scene of
drematic evencs or significent sction.”) (I think this term "cheater! is also
preferable to "fgeilicy." "Facilicy” best refers to some acting part that does a
specific kind of job; for which the term "capability' is not reelly satisfactory, and
for vhich the tera “"capecity" chould likewise not be used-- tte canacity of the system
being hew much ft can hold, in its various buffers, buckets, cisterns and oceans.)

A facility, then, is an acting part of the system or thezter that does a
specific job. Pocoible text facilities include the filing an¢ retrieval of texts,
word and phrese searching, graph following and graph structure analysis, the placing
of markers and conpectors in the text, and, of course, simple text editing.

An information base is the informatiom on which displays are founded. Mod{fvine
the {nformation ba1e oav take place {n some systems, notC others. Text editing is one
way to vodity an inctormation base; rebuildimg a SKETCHPAD strevcture is another.
Different systems will have different facilities for modiifying the informaction base.

The file structure of & system {3 the way {n vhich information is divided,
connected and stored. The extent to which a file structure will influence the
pateriol stored on the system will very. Many features will in part determine how
such the user is affectecd by the £41p structure. These vill include types of
connectors, record lemgth, restrictions on connectors, categorization methods and
many other aspects.




Appendix C,  page 9

WORKX THEATERS, WORKSPACES AND THEIR PARTS
Theodor H. Nelson

A
Hypertext Note & 7 April 67
Private circulation only. This will eventually be incorporated in a longer article.

A spread (screenful? prescntation? display? frame?! shot? event?) is a collection
of text and graphics which is output as a complete screen display.

. A uindow is an ares on a screen which "looks into" a connected body of text or
other informacion. However, it does not add to or rearranze material found there. 1If
the text can be made to move through the window ("scrolling"), we may also think of
this as the window looking at successive parts of the text file. Thus a placemarker
or window pointer (or sashweight?) is a pointer into the text file by which the
window's location in that file is maintained,

This "window" fdeea is useful mainly for free text or lists. For coded informatione-
legal, survey, municipal, bookkeeping-- forms are required. A form is & pattern of
words or informaction on the screen to which is added information obtained from a
file. A window that is empty, that is, poincing to an empty area, 1s an unoccupied
window.

A fixed window always occupies the same place on the screen. A movable window
may be moved aoout on the screen by the user (either continuously or in jumps.) A
dependent window will take {ts position from the posiction of something else on the
screen. Aa on:ional window may be made to appear or noc, at the user's preference.
Alternative winsows are sets of windows of which only certain windows will appear
at a given tize.

A lavout or formar (short for screen lavout or screen format) is an arrangement
on the screen of different windows, forms, systcm messages, and choices. (However,
system messages and alternatives may not necessarily appear on the screen,)
Alternacive and condicional formats may be useful.

A sublavout (subformat) is a part of a format (or lavout) which may itself have
alternstives, pe repliaced, move around, or appear in different formats.

A free messape or loose messace is & text message not in a window or form.
ALEE Desress =003¢ NETSlSZS

A face (door? portal? wall? side?) is a format assigned to a position inm an
overall workspace.

A workspace or work structure (hyper-workspace? display space? implicit conceptual
topology?) is a structure of formats, arranged, in a branching graph, so0 as to succeed
one another upon the screen. A grzph of the connections of these formats we way call
an inter-format graph. Through these formats the user may choose information znd
displays, negotiatec with and modify the {nformation bese, call facilities and enter
new information, as required. The construction of suitable workspaces for speciiic
tasks will be & difficult and complicated matter, with personal preferences playing
a msjor part.

Steps from format to format in the workspace we may call jumns, stess or perhaps
cuts (as in the movies). Conditional, optional and alternative formats might be
desirable at specific vertices.

We might use the term hveer-desk for a console at which gll your work can
be done, or & significaant mix of tasks.

The gccess etructure (or access space) of a workspace is a greph of the ways
in vhich specific information may be reached froz different layouts. This may
not have the ssme graph structure as the warkspace irself, since tne same

3 . - 1] -
e o aes am wmmer sreaetsinnttt e AT s me rrashed froo {EFrwns:. Enpmate,

PR - - - —-
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CREATIVITY SYSTEMS
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Creativity supoort system (or creativity system) is a term I wish to reserve for
& particular kind of text-handling theater and file system.

To explain this, & word (s necessary on the creative process.

Constructive creativity-- the kind thar occurs in writing, theoretical thinking
and design-- has the following stages. A number of parts, or entities, are seen to
hang together under certain ideas. Ldes 1

Ldes T

The entities are then arrsnged or structured according to the idcas. (For {nstance,

in vriting, a number of points are puc together under an outlire.) Typically, hovever,
these things do not fit well together at first, and various comdinations and arrange-
ments have to be tried out and compared. Ordinari{ly we can only try a few arrangements,
often only one, which is pacched, rearranged and repaired until ve have to stop. The
ideal creativity support system, thea, would help us put together, speedily and eastly,
all che different arrangements we wished to compare, and let us compare chem quickly
and conveniencly.

The following, then, are the criterfa of a creacivity support system:

1) The system can hold-alternate structures of the same materials, and accept
new ones easily. 1f it {3 & text system, these materials will be texts; {f a systes
for mechanical design, they might be alternative designs of a machine. (Alternative
criterion.)

2) The user may easily compare the corresponding percs of these altermative

structures. (Intercomparison criterion.)

J) The user may easily label and annotate these alternatives, in various ways
and "levels,” so that he can summarize and keep track of his increasing insights
about them., (Annotacion criterion.)

4) The file categories, label types, etc. must be easily changeable to what the
user wants. (Protean criterion.)

5) It musc be possible to accommodate entries of any lengch, or at least verv
long entries and very short ones.

We are now ready to discuss what I will call the general ccecativitv console.

Such a console will be a creativity system, as described above. Moreover, it
must be "general” in that it will lend itself not merely to text writing, but to
musical composition, graphic arts, motion picture editing and so on. This does not
necessarily mean it can shovw movies or perform musical compositions. But it must
be able to hold written information about these things, and connect usefully to
equipment that can show them,

This mesns that it must be readily hooked up to A) receive signals from
other equipment, and B) control ocher equipment im turn. C) I:zs visual displays
must be easily supplementsble with new console button arrangements. (Igoglgg:: f’

More importanctly, D) its operacions must be easily changesble to new ways
of vorking-- by a simple, noncomputerish command scructure, perhaps a pictorial
one. And finally, E) the rocord structure by vhich thinzs are filed musc be
prevented from afiecting the user: whecher storage on disk or zape is by ten-
character chunks or thousand-characcer pages, the user must be shielded from being
svare of how these relate to the things he is doing. Ctherwise the work may be
influenced improperly by the distraction of such structures.
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Computer display makes possible a number of interactive media~- information media
showing prepared materials and allowing the user various choiczs of what he will
see. These include the hypertext, hypergram, annotated tableas and hyper-comic.

1. Texts and Hypertexts.

A text-=~ in the ordinary sense-- is a congeries of writtexn words. These words
are arranged in divisions and sequences and connections that secemed to the author
or editor appropriate to the subject.

A hypertext, therefore, is similarly a congeries of writt=n words, similarly
arranged in divisions and sequences and connections that seem =0 an author or
editor appropriate to the subject. But the hypertext is not r-stricted to a
simple succession, and may therefore branch in different directions. Thus a
hypertext is text arranged in a graph structure, with the bratches to be made
according to the choice of the user ot the criteria set down by an author or editor.

The term "hypertext,"” as used above, can include anything from through-composed
text structures to text structures which have merely been colizcted: as long as
they are composed mainly of text sectionms and branches.

Presumably hypertexts may contain graphics of various kicis, described below.
These might be called "illustrated hypertexts,' or we might ns: bother to make the
distinction.

2. Graphics.

A "graphic," by convention, is some sort of picture, sym:ol, design, or
other intentional part of a visual display that is not made u~ of letters. We
may distinguish among several kinds of graphics for computer display.

A literal graphic is a graphic which is pulled out of mezory and put directly
on the screen without variation or movement.

A sketch is a graphic which is modified or translated by the machine,
adapting or abstracting from some data, but where the data was created for or in
part resembles the final result.

A generated graphic is one which is created by the systen from data, mainly
ad hoc. The elements of its structure are found rather than srepared beforehand.

Moving or movable graphics are those which are capable sf internal movements
(as opposed to creeping or relocatable graphics, which simply occupy successive
positions).

A hypergram or hypergraph is a graphic, or diagram, that can be manipulated,
either freely by the viewer or by the system on the basis of data or other

occurrences.
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A tableau i3 a spread which is largely pictorial or graphical, but contains
inset text matter in the form of captions, dialog, etc. (If the subjects are
people and dialog, "hyper-comics' will perhaps be the better term.)

Such devices may seem far-fetched. However, their use for teaching the
undermotivated and the poor reader may be considerable. And their possible use
for more serious tasks is not unthinkable. According to one renorter, the
President's guidebook to our nuclear warfare command codes is a sort of garish
comic book, ''pages of close text enlivened by gaudy color cartcons. They looked
like comic books=- horror comics, really, because they had beer carefully designed
so that ... military aides could quickly tell him how many million casualties

would result from Retaliation Able, Retaliation Baker, Retaliation Charlie, etc....

*W{llism Manchester, The Death of a President, quoted in The New York Times,
March 29, 1967, p. 40.

These terms may Seem unnecessary. But they may help in simplifying the
description of existing and possible display systems.

For instance, SKETCHPAD is a graphics drawing facility which permits the
modification of a graph-structured data base by screen manipulations. It creates
sketches from this data base, and will permit the creation of hypergrams in two
and three dimensions. :

Or, & picture of a machine or human body which could be "opened' and
"manipulated” on the screen, with expandable labels, would be a hypergram tableau.

gy
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Jerminolory is tentative.

There are a number of different types of hypertext, They differ principally according
to the frcedom of the user, whether and to what extent they are hierarchically structured,
whether they are continuous or in discrcte parts, and the way they are addressed by the user.

Their editorial qualities, and editorial techniques that may be useful, will not be
described here.

(1t would be convenient L{f we considered all features of hypertext to be "structural," a
matter of graph connections. Thi{s is not the case. A number of interesting properties of
hypertext are not structural; and hypertexts with 'the same' structure may be presented in ways
that are importantly different to the user. The way the system faces the user is rather
independent of the connective structure of the text.)

A text is not a hypertext if interaction {s irrelevant 3nd the user's sctions have no
effect on what 1s seen. If what you see depends on gualities you bring with you, what you
alreedy know, or what you are, then {t should be called predeterained conditional text, or
"'fated" text, (lowever, a hypertext might be partly fated.)

Freedom and explicit control by the user are icoortant attributes. If the user is given
orientation and explicit adility to move freely in the text, it is free hyperzext. If his
wovements determine what he sees {n ways he camnot concrol, it is a conditional nypertext, or
text raze. 1f the user is not given overall or oricnting information about the text graph he
is in, he does not maintain control. Though his actions nay determine what he sees, i€ hea
doesn't know it and can only guess at the structures with which ne is eomaunicating, it cannot
be called 'control.' (Conventional computer-assisted instruction is alsost exclusively of the
text maze type.) A hypertext may, of course, be partly conditional and partly free.)

. (A presentation or structure may also be available depending on some action by the user
which occurred carlier but not just before the current one. In this case we may call {¢ a
back-conditional.)

A hypertext may be hierarchical or non-hierarchical. There (s a strong bias among
technical people (fostered perhaps by the tradiricn of the Harvard outline of topics:
I.A.l.a. ...) to suppose that hierarchy is natural and universal. This is a complex assumption
about the nature of verbal information and {dess. MNi{erarchical hypertext forms include
paragraph trees, stretchtext, etc. But non-hierarchical hypeértcxt forms are possible which
could take on any graph structure vhatever. How this will usefully relate to content and
function.and how the user will keep track of where he is,are prodlems.

Nevertheless.certain types of non-hierarchical connections chould definitely be useful
in hypertext. These include "return to start," and material set aside for modal querics (see

below).

Continuous and discrete structures are both possible in hypertext, as they are {n ordinary
text. (By "continuous' we mean something like "smoothly wri:tea.") This is partly an {ssue of
whether presentational breaks in the text are formally known to the system (like, Ln print, the
paragraph, chapter break and boldface heading) or simply matters of editorial character.

(The extent to which this continuous/discrete distinction vill be part of the computer
software and ctechnical properties of hypertexts is not clear. For instance, stretchtext seems
intrinsically continuous, but users could clect to give it discontinuities that might be useful.)

The porcibility of continuous hypertext with other than a simple sequential structure
should not be ovorlooked. Weird topologies mizht be-useful and possible in some unthought-of wav.




The way in which choiccs and branches are presentced to the user may vary independently
of the connective structure by which they are strung together. There may be choice points
(or breakpoints), where the presentation (or text) stops till the user chooses; or the choices
may be imbedded fn branch pointse- markers in a continuinz presentation that ind{cate the
user's branching options., (ILf we consider that a knothole on a wooden board mcans a branch
once went from there, knothole might be a xylologically appropriate term for branchpoint

warkers.)

1t may be that branch possibilicties are not shown at all. (Announced vs. unannounced
links.) They nmight be forbidden to the user, which is probably a poor idea. Or he might
have to guess what options are available, by attempting queries. Whether this would serve
a function is the reader's guess.

The reader might have the option of suppressing branch-option signals {n order to
concentrate, and reviving them when he wanted to digress. This would be another matter,

We may distinguish between standine ontions (always there) and present ontions (that come
and go). There may be modal bramch onticns, different tvpes of brancn to connected texts.
1f all types of modal option are always avuilable, they are stardinc model branch ootions.
(Standing modal opctions could make it unnecessary to signal choicepoint ana oranchpoint Links;
there would always be n connections, or perhaps points of curiosity the user could have
satisfied at any time.)

It should be noted that modal branch options are surely not hierarchicel, but partake
of some other graph structure.

Branches or jumps may occur from any point in text to any other point in text. Ordinary
writing usuzlly permits jumps from the end of a sentence or clzuse to the beginning of a
sentence (the footnote); but there arc other possibilities.

Branches may occur betveen two distinct units (like the fcotnotc), or between two places
vithin the same unit, in which case it should be called a fum» or hon. (In conventional
text they say, “see page 3.") These jumps wmay be bidirecticnsl or one-way.

(An esoteric question about branching is associated with hierarchical hypertext, such as
stretchtext. The question is whether a jump within the same unit shculd also be to a point
at the same level; and whether the branchpoint (e.g. in strezchtext) should be continuously
avallable into rurther levels dowm.)

Questions, instead of explicit choices, mey be used to mamage user response ac choicepoints.
But this ralses interesting issuas. Questioms may be topologically and functionally identical
to free choicepoints, But are they ppychologically?

If the questions give no hint as to what the answer will make the system do, then of
course their esffect is very diffecenc, iovr we have a text maze. But if cthe user is able to
divinc the probable resulc of the answers-- and {s thereby motivated to guess, lie, etec.,
as & way to cupress choices-- the situation is complicated. Assuning that he is not being
judged, graded or punished-- conditions whose psychological effect is not now evident, but
it prodably won't be goog-- therec is still that spuricus conversational confromtation vhose
virtues may be less than supposed. (See “counversational systems,' another note.)

The conncerive texture of hypertexts may be of many kinds, following any discrete
topology (ana perhaps several continuous,). The connective texture may follow a recular
pattern, like the graphs of machematical groups; this would be a sufficient condition for
creating a standine mudal query structure. Or the connective texture of hypertext may be
locally variuble., The advantages of this have yet to ba explored.

2z in most books) or several, rodal types, distinguished in

There may be one taxt
D ike the captions, subheaulines and inset buxes in a magazine.)

ne toxe tvoe (
their meaning and pres ou (1

Vertants of arcas or units or scntences mav be prerenced to diflcrent users for different
reasons; it may not make sensd to speak of these as truly alternative units., There i3 no
convenient way to discuss them here.

‘Randomnerss of svatem response might also seem useful, for enlivenment of dull material,
challenge, ecc. But it might also be demorslizing. The effects of randowness and other
deeatructurine is not of curre~t {nterest.




Appendix C, page 15

STRETCHTEXT
Theodor H. Nelson

Hypertext Note 8. 29 Aer &7
Private circulation only. This will eventually be incorporated in a longer article.
Terminolory ic tentative.

Stretchtext is an extremely simple but powerful form of hypertext, 1t is probably
the easiest possible hypertext to understand. It would be hard for a reader of stretchtext
to become confused.

Stretchtext consists of ordinary continuous text which can bt "stretched) or made
longer and more detailed. By pointing at specific areas and pulling the throttle in the
"“magnify" direction, the reader may obtain a greater detail on a specific subject, or area
of the text. The text ctrartches, becoming longer, with replaccment phrases, new details
and additional clauses popping into place. :

The good of this structure cthould be evident. The reader rezains oriented. 1f he
loses track of where he {s, he "shrinks' the text to a higher, smorter level; if he wants
to study a topic in more detail, he magnifies {it.

An imporcant editorfal constraint on stretchtext, then, is that details and narrative
arrangements must remain fixed in their relative order through different levels of stretchtexc.
However, in one respect it appeers to be easier to write than ordinary text: rather than
deciding what details to 'put in" and "leave out," the author merely assigns altitudes
(or "fineness''?). to topics and .details, thus:'determining at how.great a.magnificacion they
will be seen.

High-performance dynamic consoles may -be preferable for stretchtext, but ways are
possible to present it on a static display-- {f the display can support a moving cursor and
a user pointing device.

Editorially, the stretchtext is (1) always the same unit, azd (2) always a continuous
narrative. Thus it is unlike hypertexts with discrete chunks and breaks.
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Terminology is tentative.

The best teaching is self-teaching. The hypertex:t design described in this paper is
intendad to be simple and clear, and help the user stay concinuously orienced in & complex
body of materials.

This is a hypertext design thet can be casily understood-- if not from reading this note,
from a few minutes of exploring the text at & CRT.

The design consists of text srranged and interlinked {n three different sections; a special
user dashbosrd; and a supporting system of computer and program to make the overall text object
respond {n the ways suggested,

This design would not be herd to implement right now on a high-performance CRT console
vith appropristely large memory behind the computer.

These parts are {nseparsble: the text and links, the dashbosrd, che computer program.
Hovever, the program would presumsbly be general enough to use with other hypertext designs
as vell,

The overall purpose of the design is to keep the reader oriented as to where he is and
what he {s doing., It is Llntended thzt the text should be under the full control of the user,
that he may quickly find answers to his questions, and find incteresting cross=cutting collateral
waterial as well.

As 1 see it this design is best suited to discursive materials, {m particular hiscory or
historically-caught survey courses. But {n primciple anything that cam be put in a book can
be put .into this hypertext design. 1t has, hovever, specific editorial properties,

THE TEXT,
The text has three parts.

1) The Narrative, a unit of strecchtext (described elsevhere). Ac its minimum it is
(say) a cthousand words. When stretched it geta much larger.

2) The Lookup. This consists of definitions of words (from the dictionary), and
stretchtext expositions of cercain ocher terms, and screcchtext biograzhies. To reach the
lookup from any place in the whole hypertext, the user has merely to point to a word, term ot
name, and press "jump.'" This definition or exposition then appears on the screen. Because
these are strecchtext, if the material is noc adequately clear to the reader st the firsc
look, he may magnify it.

3) The Argicles-- cext pieces ranging from, say, 100 to 10,000 vords {n length. They
may be either ordinary straight text or stretchtext. These contain “collateral macerial--
insights, wisecracks, essays-- that tie together specific aspects or {deas also found in the
Narrative. These articles may or may not have titles, headings, author credits, ecc.

JUMPS,

The text is dotted with jump markers. A jump marker is like an asterisk: a sywbol
informing the reader that a branch {s available at ciis poinc. To follow che fump ascker,
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one has metely to point at the jump marker with light pen ov other device, and press the
" jump” button.

There ars two kinds of jump markers, vhich ve may call N and A, N signifies an optional
jump to part of the Narrative; A signifies a jump to an Article. Jump markers of both type
N and A may appesr snywhere {n the hypertext. (The further stretchtext i{s magnified, the
wore jump markers appear.) A type N jump marker takes the reader to some place {n the Narrative,
vhere the type A takes him to the beginning (or other part) of some Article. (There probably
need to be “altitude" rescrictions on this that I won't go into here.)

INDICATORS AND CONTROLS.

The dashboard of the syscem {s incended co keep the user avare of vhere he Ls, and keep
him in control. To keep him sware of where he is, there ares chree indicator lights, representing
the three parts of the text. If he goes from Arcicles to Narrative, or Narrative to Lookup,
bhe may verify this immedf{ately from the indfcator lights.

The user has two simple (but sophisticated) controls. One L{s a throtrle hendle which
can be moved, by degrees, in four different directfons, correspoudifig to movement in the caxt:
right (forvard), left (back), down (magnify), up (shrink). Movements of the throttle effect
correspond ing movements of the text.

The other control is an Englebart~type mouse=~ a box on vheels, vhose movements on the
table control the movements of a pointer on the screen. There are two buttons om the mouse:
"Jump" and "return." Various cthings will happen if you press "jump." If you are pointing
at & vord, term or name, you will gec & definicion, exposicion or olography. If you are
pointing at & jump marker, you will jump to the linked locacion in the larrative or Articles.

The RETURN button undoes your jumps, ropping them one at a time from a push-down list.
Thus no matter how much you jump, it will be fairly easy to keep track cf where you are, and
get back to where you were.

This hypertext design could be easily made plain to & seven-year-old, would permit
great personsl option and control, and make possible an extremely rich compound of interesting
material in which the user could easily stay oriented.
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[erminology is tentative.

XANADU is to text diaplay systems what SOLOMON was to big computers: an ambitious
proposal, dropped by management, which may yet serve to focus thought. Indeed, itmay be
thought of as cremplifying a class of systems which, unless quite impractical in various
technical respects, might turn out to be a prototype for our business, aducational, artistic
and home rext display systems of the future.

XANADU was intended to do text editing; serve as a file handling, information retrieval
and management information system; make possible the swift crcatios of activity spaces for
any purpose; and serve for the viewing and cresation of hypertexts, as well as lesser text
sbjects.

The general philosophy was that the design of user front ends should be more flexible.
In many systems most of the work goes into disk I/0, list processing, etc., and the screen
activity design just more or less happens accidentally,

XANADU intended to reverse this, permitting the creation and maintenance of data in
any structure, and the ready creation of screen formats and user activity-spaces quickly,
at the console, with swift changes possible. The subtlety of scresn-work more complex than,
say, airline reservations makes it likely that swift change of these activity spaces--
‘debugging,' upgrading-- will be necessary. Personal idiosyncrasy cay also dictate changes
and variants in activity spaces. But activity spaces are now only modified at the machine-
languare level, with quick and simple reconfigurability unheard of. This was the most
basic end hardest part. Virtual pushbuttons could be swiftly creared, given functions, and then
phased out in favor of hardware keyboards., Windows and formats cosld be quickly made, rearrange:
Files. Entries of any length were to have been possible with any number of connector
types, and alternative sequences available. (This alternatiiesequance was to be related to
a 'scatrer wrirte' facility, by which materials having given formal attributes could be
splattered out onto the screen in different ways. (This we mignt tall 'pseudo-sequence.’)
Storage was to provide for upper and lower case, italics, etc., but ignore them during search.
Finally, alternative versions were to be possible without great expenditu=-es of space.

Many text manipulacions were to be possible, plus the ELF file operations (described in
"A File Structure.for The Complex, The Changing and The Indeterminate.')

Use of the DEC Display-8 was to make possible variable type-fonts and special characters
in profusion, for all sorts of signalling purposes. This machine also makes text motioms
easier to implement.

Finally, XANADU was to meet the speci{fications of a general ercativicty console (see
"creativity systems,” ancther note), making possible spinoffi and consideration of alcternative
versions and ready attachment of new hardware to fit reconfigured activitye-spaces.
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paradoxx .htm!
98.11.29 (d12

To Ted Nelson Home Page
Back to "My Parallel Universe"

DOCUMENTS ARE PARALLEL BY NATURE&GS:&H \

Documents are intrinsically parallel. Sound too complicated? Sorry. That's the nature of
information-- it comes in packages which supplement and disagree.

Right now, most computer people still think of documents as independent and standing alone.
This is a naive stage of understanding, looking at individual pieces and not seeing the whole--
like the biology of two hundred years ago.

But many documents are intrinsically parallel. This is where the hard document work lies, and
what computers must be set up for.

To EXAMPLES.
Parallel documents come in different forms--
Parallel versions.

My working definition of a document is this: a document is an arbitrary collection of
versions having the same name (and possibly under control of the same owner), whose
cross-connections and commonalities may be important. These are parallel.

Coupled documents.

In addition, many documents travel together-- for instance, commentaries, which cannot
even be considered without the documents which they comment on; or other documents
implicitly connected, such as parodies and the original targets that they satirize. These too
are parallel.

Non-parallel documents are the EXTREME CASE.

The extreme case is a document with only one version-- with no variants, no alternatives,
no history, no commentaries or other coupled documents. This is the trivially-simple case
for which today's trivial text systems have been designed. And even though the large
majority of documents may be like that-- alone and brotherless-- it is the more serious
problem of multiple parallel versions that we must design for.
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i Maintaining, intercomparing and working with connections among
parallel versions and coupled texts is what the hard document work is really
about. This is what computer document work must be set up for.

Back to "My Parallel Universe"
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Documents are intrinsically parallel. Sound too complicated? Sorry. It's always this way.
That's the nature of information-- it comes in packages which supplement and disagree.

Example: The Bible.

The "book" that is called The Bible actually exists in many parallel versions. The Old
Testament is basically the Hebrew Torah (of which an earlier, shorter version has recently
been discovered in Ethiopia). The New Testament is a series of writings in Greek. Then
there are the various translations of both Old and New Testament, either affected by
culture and politics, or (some may say) guided by Divine Protection into perfect
representations of the Word of God. Yet there are so many differing translations: for
example, the English translations known as the King James Version (Episcopalian/Church
of England), the Douay (Catholic) version, and various Twentieth Century versions. Then
there are the translations into all other languages-- with differences in meaning that no one
can know.

All of these, taken together, are "The Bible."

In addition, there are the Coptic Bible, the Greek Orthodox Bible, the Islamic Koran (said
to be a parallel version), the Book of Mormon, and various books referred to as
"Apocrypha", all of which have legitimate claim to be considered as versions of "The
Bible". (A large work called The Interpreter's Bible collates some of these parallel
materials.)

Would you like things to be simpler? So would a lot of people. Many people would prefer that
you have access to only one version-- theirs. This is also the nature of information.

Example: "Rasho-Mon"

The Japanese novel and Kurosawa film "Rasho-Mon" (-- note to my English-speaking
readers: you have to pronounce it with the emphasis on the first O, or they won't know in
Japan what you're talking about--) is the same story told six times by six different
characters, including a ghost.
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Which story is "true"? No one knows. But the the movie is about the parallel structure
of all the stories together.

Example: "Hamlet".

We think of Shakespeare's plays as being unique objects. However, Shakespeare's plays
have come down to us in various versions, several of which are by Shakespeare, and many
of which have been severely modified. "Hamlet" consists of *all* these versions,

including also the "Hamlet" movies starring (respectively) Lawrence Olivier, Richard
Burton, Mel Gibson and Kenneth Branagh.

Example: The Bill of Rights

When Americans refer to "the Bill of Rights", they are ordinarily referring to the first ten
amendments to the U.S. Constitution. But there is another Bill of Rights from which it
derived: the Bill of Rights of the state of Virginia, written by George Mason.

These two parallel Bills of Rights may be thought of, for many purposes, as one
document.

Example of Commentary: Nabokov's Pale Fire

The novel Pale Fire, by Vladimir Nabokov, consists of two parts: a beautiful poem of a
thousand lines, entitled "Pale Fire", supposedly by a character named John Shade; and a
ridiculous commentary by a character named Charles Kinbote. The novel is the relation
between these two parallel documents. ‘

Example: VARIANT LISTINGS, e.g. Saints

Often two listings need to be compared. We may think of each of these listings as a
version, and the set of listings as a document.

Example: The Catholic saints, the Episcopalian saints, the Byzantine saints, the
Albigensian saints. These give us overlapping lists of the official saints recognized by
each denomination. (And a time-series of Catholic saint listings, for example, would show
the now-decanonized St. Christopher and St.Nicholas and when they lost official favor.)

Example: The Three Mile Island transcripts.
My favorite example of parallel documents comes from columnist/man-about-the-Valley
Robert X.Cringeley, whose real name is Mark Stevens. He tells me this story from his
work on the Presidential commission that investigated the Three Mile Island disaster.

According to Stevens, the Federal disaster management agency (whatever it was called at
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that time) first denied having known about the Three Mile Island nuclear accident, and
then revealed that actually they had had fifty telephone lines into the nuclear plant at
the time of the accident— all fifty conversations being simultaneously recorded.
Stevens says he had the recordings seized under subpoena and then transcribed.

We may consider these fifty recordings and their fifty textual transcriptions as ONE
SINGLE DOCUMENT.

Example: "The Carol Burnett Show' archive

It was recently announced* that 284 episodes of "The Carol Burnett Show", and all the
associated documents (some 350,000 pages) will be donated to the UCLA library. We
may think of this as being 384 parallel documents (a set for each show-- notes, scripts,
and the recorded show itself); or we may think of the whole collection as a single, fairly
large-scale parallel document.

*(From http://cnn.com/SHOWBIZ/News/9811/18/showbuzz/index.html):

LOS ANGELES (CNN) -- Comedienne Carol Burnett has announced that
all 284 episodes of her "The Carol Burnett Show" will be housed for
posterity at the University of California, Los Angeles. The collection, which
also includes 350,000 pages of music, script notes and commercials, will be
housed at the UCLA Library and in the university's Film and Television
Archive.

*I'm so happy that we can share the many years of music and sketches from
our shows with the students of UCLA and people interested in the
entertainment industry," Burnett said Monday in announcing her donation.
"This is a wonderful way for the material to continue to have a life." The
popular television comedy hour aired on CBS from 1967 to 1978 and won
25 Emmy Awards.

Back to "My Parallel Universe"
Back to "Documents are Parallel by Nature"
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PARALLEL VISUALIZATION: Transpointing Windows*

Here is the fundamental problem of hypertext: being able to see connections side by side. This
is true whether you are looking at separate pages, different versions of the same document,
commentaries on one document by another, or any other parallel document structure.

Here is the design I proposed in 1972 for a parallel visualizing editor. (This was long before the
term "word processing" was invented, or the brain-dead function it denotes.) Current one-way
hypertext, like the Web (and its predecessor HyperCard) lack this basic form of operation, which
I consider to be the most fundamental tool of human thought.
(Note that the photograph is a simulation: there were
practically no office computers with screens in 1972; thisis a
cardboard model on top of a typewriter, with a celluloid
picture to look like a screen. A nice friend of mine named
Pat is the model.)

(Photograph from T.Nelson, "As We Will Think",
Proceedings of Online 72 Conference,
Brunel University, Uxbridge, England, 1972.)

This visualization is fundamental both for following
connections and for intercomparing differences. Naturally,
when scrolling either window, the endpoints of the
connection-lines must continue to adhere to the elements

. ° Tt : -
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" (Photograph from T.Nelson, "As We Will Think",
Proceedings of Online 72 Conference,
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Brunel University, Uxbridge, England, 1972.)
they are pointing to, so the transpointing lines must move as required.

We now have a demo of thxs functionality, but unfortunately do not yet have permission from
the vendor of the base software to distribute it to the public.

Note that this design was published in 1972, about two years before the unfortunate design of
today's computer-screen windows was promoted out of Xerox PARC. (If ] have any of these

details wrong, I invite correction.)

* The term "transpointing windows" is from a much more recent publication: T.
Nelson, "The heart of connection: hypermedia unified by transclusion”,
Communications of the ACM 38:8, (August 1995), 31-33. The term "Parallel
Textface™" is still a trademark of Project Xanadu for products with this

functionality.
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PARALLEL DATA STRUCTURES

‘Data should in general be parallel, with side-by-side indexing and markup. Side-by-side data
structures make sense. (See reference 1.)
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This makes it possible, for example, to use separate marking streams for different purposes,
independently applying them to the same original data:
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Unfortunately, the tradition is to jam the data all together, and the result is our messy file
systems-- and worse, SGML and HTML. The currently popular model of SGML (and its
derivatives HTML, XML) scrambles together two intrinsically different kinds of data which are
intrinsically parallel. This mixing makes it impossible to switch between markup structures (as in
the second illustration, above.)

é—’/lww

Examples of parallel data in popular software

Some people have seen the advantages of parallel data structures. One nice example is in the
popular Eudora e-mail reader. The PC version of this program maintains the original Unix file
structure of concatenated emails, but then marks their beginnings (and other information) ina
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parallel stream, the .toc file (table of contents). This is a nice example where the addition of a
second parallel data stream allowed the first to be untouched.

A better-known, but less successful, example is the distinction in Macintosh files between "data
fork" and "resource fork". Unfortunately this distinction has ceased to have any coherent fixed
meaning, and whatever it was originally intended to clarify has long since been muddied.

Deeper uses: The Xanadu® software family

The Xanadu family of data structures has always (at least since 1970) been designed around
parallelism between contents and markup streams. (We expect to publish the original design
papers hereabouts shortly.)

Reference 1. T.Nelson, ”Embedded Markup Considered Harmful”, In XML: Principles, Tools,
and Techniques (World Wide Web Journal 2:4, fall 1997). This paper is also on the Web at
http://xml.com/xml/pub/w3j/s3.nelson.html.
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The Xanadu Information System is a eomputer-based
inforeation eystem of the hypertext type. That 1s, it
allows reading and writing essentially like the reading
and writing ve have always done, but with nearly instan-
tanoouws sceess to writings, and mmwith multiple atteeh-
mentz and lipkagees possible between the writinge.

%18 manusl deseribes operation of the eystem as
planned for Asgust, 1977 1x an experinental version.
Thie verasicn-of the Xanadu Inforamation System, and 1ite
ecomponent Xanadu Hypertext Network and Xanadu Iunformation
Services, will be designated XX-1 (Xsnadw, experinental,
version 1).

All references to the Xansdu Inforastion System

refer to the XX-1 version, and these speeifications
are swbjeet to echange without nmotliee.

ALL DATA 1S STORED AT YOUR OWN RISK.

——

The Xanadu Inform~tion System coneiste af one or
more special computer teriinala, whieb a2y be anywhere,
and one or more computere, with storaszeé, at ome or more
ssntral sites. The computérs and interconnections ton-
gtitute the Xansdu Hyp ertext Network, and thelr oper-
ations are the Xanandu Informatlon Services.

Use of the system 15 on a dial-out basls, by app-
pointment. (Communication between terninals snd the
network is in full-duplex ASCII code {eee Appendix A4,
"Communication Proteecla"),

Users pay for eonnection tizme, but not for ordinary
Proeessor Barvices or mars storage agecess, IJIneluded 1in
the base rate 13 cumulative perpstual mass tape storage.
The allowed aceumulation is set to a moderate typing
speed. The bage rate also provides for the 2ounting of
one tape per hour. Aleo inelwded are eontractual
royalty paymentis to owners of eopyrighted materials
whiech are publisly available on the system.

Additional storage, additional tape mounting, in-
ereasel nceulmulation speede and the earrying of materlal
on aisk, all are available at additional rates (see
“rariffs,” Appendiz B). ~

Other vendors sre eneourazed to supply similar
scapaiible servisee, and under eoxpliance with certain
spesifications may be lieensed to use certailnr tradeaares
(ses Lppmdix C, "Irademarks and lLicences").



THE TSRMINAL 4 \"S
The tcrzinal 1nitially cmpioyed in the xaladl In!or-
mation Systev is a small eomputer with a solor ssmesn .. -

and keyboard, offering both extensive text display smnd

some graphic capability. Ve will refer to_it here as the
soloy terminzl, or as Xansdm Termsinal CT-1:% (See ... :-.
Appendix D, "Resoamended Equipment.”) :

The color terminal someists of ao Intesolor® termiwal :
computer (mapufactured by Intelligent Systems Corpomatios :: ..
of Chamblee, Georgia), with vawious . - spesifie omlmn
48-1ine text display, lower case, graphie cagﬂbillty, :
16X Ra¥, and our ows Xamadu Terazipal Prograni®™ i a mud
read-only memory. It is mwsed with ordizary sodem: amd - : .
eouplar to connect to the Xanadw By'purtcxt Network over.
ordinary telephone lines. )

The keyboard is a standawd tYypewriiter kuboard wish
{(in addition) pumerie pad and eersain eolor koys, whieh
are ueed in the operation of the systsm.

sxs'rm CONTENTS

The systea holu "dosuments, " whish may de difhit
ordinary written doeuments, or certaln new forms ponnm
by the systeu.

A dosument may contaln written tc:t, 1nc1udtng hudingt,
tsbles of sontents and indexes. ¥No provision exists for
11lustrations at the present tise.

It may aleo sontaln links to parts of 11:»1!. or %0
other documertsn.’

It may eontain Jump-links to itself or othcr :
docwments. (A jump-link, symbolized here as [,
meane that another piece of writing is eonnnud,
1ike 3 conventional footnote. The Jump-link allows
the user to juep immediately to the tomneeted. matter.)

It may have mwltiple linke to ‘another Ooeucni
("eollateration"). Collateration, whieh we syabolire
here with B, 1s roughly the equivalent of mamginal
notation or side-by- side printing. Collateration
rllows the reader to view corfesponding or related
parte between documents.

It may embrace other doamenta, or parts of them,
permitting instant viewing of the embrased docunnt
as part of the present one. This we eall “"quote-
windowing,™ syabolized by . A& quote-window, in whieh
part of another dotument is viewed, may be expanded
instantaneoucly to 5 view of the quotod material
in its original context. .

Fipally, a "documont" may sonsist of 1o text, dut only
linke of the above tvpoe among previocusly stored texts.. For
instance, an "snthology" may consist simoly of ~gquote-windows
to many different texts rtored witain the system.



PRIVATI V8. PUBLIC.

- A dosument may be rxvnto, meaning that its wse io
“pegstrieted to 1ts owner and those to whom he grants
pp-tnllstcn.

. X doeument may be publis, noaning that any naer o!
the ayoton wWay bave aseess to tt. :

Nos lnnly that, but.any usepr of thc cysten nay._of
his own shoosinz, sreate links into apy public doeument,
ombrasc it within other doeuaentz. and so on.

R:ndoting a foeument publie 1s not rcvefziblo. It
19 the intent of the eystem that everything whbiech has
been made public rezaln £o0, regardless of what ehange of
heart the owner may have. Once the public has aceess to
a dosument, 1t has permanent aseese to that dosument.

COPYRIGHT

{A new eopyrizht law has juet been passed by Coneress,
and will go dnto effect at the beginninz of 1977. The
following remarks may require revision in the light of
that nev law.)

. ‘Copyright is a part of the Xansdu Syatem. It is
intended that the Xanadu Information Systes will reapset
and preserve the copyright of all owned 8ocuments, whether
p ublie or private. ~However, due to the notorioua falli-
bility of dimitsl computer methods, no guarantee esn be
made that thie will funotion correctly, and the inadvertent
lose of copyrizht may be thought of ar a danger of the
system.

Copyrighted materials will be displayed with a visible
coryrisht notiee at the beginniug of, or in sssoeiation
with, each presentation.

A royaéﬁkii 2 will be held 1o trust for any author
of an owned whose work is viewsd by somecne elee,
exeluding porsous involved in syster zaintenance and ad-
ministration. Royalty arranzeazents for privateé docuaents
ard also possible.

The maximum royalty of 107 per hour (an experimental
rate for XX-1) will be pald to the owner of a wvork
whieh is viewed exelusively and alone. If more than one
work is on view at a ziven instant, that fee will Ye
divided among the works in proportion to the amounte shown.
All royalties will be prorated to the esecond of time.
I? a pproportion of what is on the sereen iz pot ecopyrighted,
or is owned by the viewer, the owner of copyrizhted material

will nevertheless reseive poyalties in proportion to

all materials shown. For ingtanee, if threq-tentks of the
material sesn in ap hour is copyrizhted, Cents will be
paid in royalty. Théee proportions will hold regardless
of the amownis viewed; skimming and fast rnadtng will so=st
the sare as slov usage.



Joint authorship is of course permitted. When Joint
authorehip is specified, royaltles are held in an undivided -
ascount for disposition sccording to the owners' iptention. .7

Anyone may walve royvalties, or dcllén;tc another
recipient. )

It will be noted that these srrangezents are part of -
a private eontrast between the provider of theee servises. -
and all parties ueinz the system. Disputes as to royalties
will De deeided by the administering party until these -
patters can be vested in an appropriate representative
body. (Ses appendix E, "User Contrast.") :

OPERATICR |

We vill first describe typical operation of the aysten;
then certain xbaekground views and operations; then the
way th:t doeumante are looksd wp and created. -

TYPICAL OPERATION

In typlcal operatlon the useér has two texts on the
eereen. Each of these may be 1n Jore than one color sombl-
nation, 3s chosen by the urer. For - ' '
sash of several related dosuments the user may c¢hoose a.
different color, or color combination {B¥eh ag white
letterinz with no backzround, red lettering wish a blue
background, blaek lettering with a red baekground-~
sone are more readable than others). A residwal eolor
combination (sueh as white on blaek) is used for sny other
texte.

Any two collaterated documents may be presented on
the serean side by side, eash in the color the user has
c¢hosen for 1it.

—
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5 The indepsndent text, whieh may be moved freely (see
Computer Libd, p. T6) 1s shoser by the user ioplicitly
wher he tells that texs to move (desewibed later).

If a collateral link exists between & portion of the
independens tex$ whieh is shown on the sereen and a portion
of the depsndent text whileh is shown on the sereeu, & line
18 seen to econneet them.

Note that sinee the solor terminal doee not permit
graphies in the same spaces asg text, the collateral limk-
jines are shown relative to .the ends of the lives of text.
The portion of the independent text which attaches to the
eollateral link appears field-reverced, with the backrround
color in the foreground and vige versa.

If the link 1= from one text to an unshown part of
the other text, it appears aes terminating in a parentheslis.
The user may point at this line (with the cursor) and
prese HOME to mske the linked text appear.

If other documents are gimultaneously sollaterated to
either text, their ccllateratico links are gshown in the
solors speeified for thoee other dosuments.

If the liok ie from a shown text to another text,
the user may point with the cursor 9nd press HOME to¢hake
the linked text appear.

{(The user may hold non-contiguous gections of depen-
dent texts on the screen together, from ome or more docu~-
mente, by typinz an ampersand between one collateral juap
and the next.)

4dvailable footnmotes or jumps to other documents are
indiested by aeterief:égt he other documen¥kt's golor.
- orP -lines— -

7o take sueh a jump, the mser moves the surssor to
the desired asterisk or link-line vith the srrow keye,
then hits the HOME key. The linked material then acpers.

The material jump ed to appears on the side of the
dependent text, obliteratinz part or all of it. If the
material is e short jump-linked plece, eueh as a footnote,
it overlays a part of the dependént text, with a black srea
above and/or below, and s line of asteriske running fron
the jumpout-point ip the independent text to the teginning
of the material. The asterisks are ip whatever golor
has been shosen for that text, or in the realdual color.

The bottom line is normally used for control functions,
gioply besause the text ean be gsrolled up and the control
patehes unobtrusively and sonveniently regenerated in thst
position. Some sontrol funetions Bpill to the line atovs,
others are "hidden™ in an $wplieit line "below" the cereen.

Prief title and eopyeight notise (with initisls) are
shown Deneath eash doeument. The full title oy author
;;;!Po found bty sovimg the sursor to that area and hitting



E‘ther text may be moved by moving the curerr to the ;;
F (for Forward) under th-t text, ané hitting ECME. The
B moves it Bagkward. (Rater 23y te adlustad.)

To tare a jump, the user novee the cursor to the
teleeted asteriek or inceoaplete link, then hits HOME.

To return fros a jumb, the user gelests RETURN and
hite HOME. - .

Colorsd patwhes in the middle of the contrnl line
(with so initial or brief description) sizunify other
surrent texte. To go to andther text, the user aoves the
sursor to one of thece pstches and presees HCME. An arrow
key to left or right seleets the dezired zide of the roreen.
{(ordinady th 1s seleete whatsver p art of the new text
torrespends by collateration to the text which rezains
showing. (If no deterwination can be mece, the funp iz to
the beginning.) If this method it used to move a text
from one eide of the screen to the other, the rame porition
1= mgintained.)

vhen tae user wishees to wmate an editorial chsanze,
he %einz the owner, he drives the cursor to the botton line
and hits the down-arrov, causing everything to mcroll
upward, ineluding the bottom control line; an e¢éit-line
appeart belo-:

Fiomg =10 [GCPYINCVE |DELETE)

The leftmost three patches allow the e¢reation of links,

or, i’ preceded by MOVE cr DELETE, the moving or deleting
of links. COPY, MOVE and DELETE may refer to text aeg well.
Up to thres solored file-seleat patehes alsc appear, to
prevent ambiguity as tow whieh doavments are referred to
wvhen link-ghanges are made.

Xusertion is implicit: merely tyrinz in crestes an
insertion, if the edit-lire 1s ehowinz.

The infertion of an exclanation'Jciut,preﬁeded and
followed Dy a epace, creates a cut-point for the NOVE
inetruction (as in the JOT system; cee Comruter Lid, p. 79).
Three or four cuts detertine s rearranzernsnt.

Hittinz the CONTRTL pstch cavess a2 jusp to the CONTRCL

face.
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" . This shows the current d<pendency-ststue of the two

Py

texfs on the ecreen (iv EKay-staske); the current titlee
in their ee;ectcd colors; and two width selestore.

The dependeney-chsing allow the user to sesa, instantly,
the statue of each document he ie gurrentl viewina,
and how he zot there. The topmost title incisates (in 1ite
color) where he started; each sueceeding line fhrows wh=t he
judped to next, and its relation to the previous. The surrent
dogcument t# shown blinklog. :

Below the surrent document may be seéen titles of docu-
mente which have . teen m juaped to ané returned from,
after the style used by Alan Eay for his SMALLTALK windows
("Eaystacks" ; see Kay et al., "Personal Dynanic Medla.")
Kote that titles under tae tlinking ove ¢o not reliably
show depeundency or order of recensy, but only - :
size of variable~cdepth stacks which 2ay ¥ have been visited
independently. :

To widen or narrow 2 viewing panel, the user way relze
the slash at the end of a width-stripe at the bottoa,
hit 4CME, move it sideways with the arrow keys, and clinch
the new positicn with another S0ME.

Hitting -the CCLOR patch allowe the ueer %o deeiznate
nevw tolors for kle ehcren documents.

Driviog the cursor below the bottom 1lime causes the
display to sercll and brings the LOCEKUP LINE, alloving
selection from all documents in the petwork.

. o -

[AUTmoR  -P: (TITLE / Kwac) [¥ea]
The cursor appeart bsetween ithe wordes TITLE and AUTHCR.
Thex user desiznates which by an arrow ¥ey; then typer ae
nany letters of the title cr author's nane ae he choores,
followed by HOME. (The user nay also eeize and position
an arrow for an aporoximate jump inte the 1liet.) 1If the
user selects EWIC, and types ~ specific word fnllowed by
HOME, tne titles containing that wrrd «411) ancear, arransed
wvith thet woréd inm a column. .

Public files are listed blacx-on-valte. Tae ucer's
private fildes are lleted blue-on-valte. (ther vrivate
files, oven to the user, w11l be lirted red-on-yhite.

The cureor 1s uced itn relect "the . . file (document)
desired, fclloued kby HCHME. The user now selecte s crlor-palr
for the prezent showing of that flle. priviny th= cursor
azainst the bottow line rerves to seroll tarougn the catalog.

i~ mpig contipues af lomz ae deeired.

The user zay now return to ihe Control Face, by =sending
the cursor through the top line.

To ¢reate a file, the user selects IEW and suprlies 1
title, celéctins colors =2t the s3me time.- (Tnese colors
are temporery anc will not e peraansutly assccl-ted with
the“document. )’ ‘ : L - .
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Appendix A. CCMMUNICATION PROTCCCLS

while a rinal deternination has not been made, a syste:z
of encoding the functions descrited here will be furalched,
permitting users to adapt thelr own progranaable terainals
for operation with the network, and peraitting othsr euppliere
E to offer cimilar or compatible cervices = under our
trademarke and licensss. ’

These codes will be selected from the Averiecan Standard
Code for Information ° - Interchanze (ASCII), used in .
full-duplex mocs.

Functione specifiable will include:

F6rward

Backward

Juop & #

Junp Collateral B #

Open to Window Context [] #
RETURN

Incert

Delete

Cut

Move

Backward in tize {one step)
Forvard in tine (one step)
Backward ip time (one version)
Forward in tize (one version)
Trea celect (in revision tree)

Mdmtxﬁﬂlﬁifn
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. twlce as fast.

Appendix B.

;XABADU TARIFFS, Syetem XX-1; estimated, Noveater 19T7€. ,
3 Note that these prises will be subject to day-to-day {
ehanges without notice, as well as changes by tize l
of day.

It will be seen that not only are these charzes very
different in rate-structure fron ccnventional soxputer {
time-sharingy syetems, but they are subject to absclutse
control by the user, baced only on tine of use and eervicas
explicitly reaussted.

It will also be seen that the fagt reader or skximzer
pays the same amount, per timve, ae the slov.

R TN

Of course, speed of performance is not gspecified )
here. How fast the syatezx worke deteriuines the effective }
:prigea of the service, rince our service prices are fixed ;
psr unit time. If services are slow they may be sald to be,
eay, twice as expensive as they would te 1f they were

The intent 1= cf couree to drive delsys down to the
practliesable minimun.

. am———

BASE .CHARGE: ‘ ;

Sonneetlon, full usaze and acoess to all putlic on-line
materials; unlimited tuops; unlimited editincz;
unlimited placemarikers and rovers and facee,
subject tos tape storare equivalent of 5 Xeystrokes/seaond
over time of use; mounting of one tape rer hour or
fraction thersof; including royalties to authore
up to a total of 107 hour.

P

$2/nhour
Conmunieat lon cost Standard bhone cc. rates
Additional ztorage 10¢/thousand characters ,

Mounting of tape caseetta .
(additlonal te one per hour 10¢/mount :
alloved in bace rate) '
(Note: this 1e subjeet to avallability
of tape driver)

Standing disk storace $1/thcusand gharaeters/

) zsmnonth
¥Mountable disk storage, florpy '
(subjeet to availability cf drive) 107/mount

Dedileation of flopry $1/hour
Teap orary disk load, by prearrangement 10Z/thousand characters|
hour
Preludal mount-and-load 41
(antieipatorily¥ - ¥rey-structures .

to Adisk) WOViuE |



tape redundancy 504/hour l

triple tape redundancy $1/hour
PRINTOUT (Diabdblo) 254/paze
Note thet this is sublect plur royaslties

to a sontractual royelty to
all copyright holcders.

Base price lncludes no
carbon copy, !-cclor carben ritton,
no overstrikee or arachice.
41l other rrinteut estimate on requert

ADDITICXAL SERVICES

A nutber of sdditional egervicse sre planned, for
cone of which there will be 2cdditlional eharzer. These
include hleterieal backiraci, viewipnz histories,
dccumant ecans, doeument asoncordanees, running-goucordancs
edit mode, oconcordance EWIC viewingz, and so on.

P

p

Appendix C. TRADEMARKS AND LICESNSES

After the period of experizental (XX-1) operation,
other suppliere will be enccuraced to of fer compatible
serviees, and a number of trade and serviee marks will be
made availatle, under license, to thoce ruprlying zorwpatible

- or official Xsnadu services.

These will include:
XANAW™ XO™ Xarodv freduts and Servees
xrsSK  Xanadu Full Service
x"nSM Xanadu Mobife Qrvvice
XCca Xanadu-Compatible Arcnive
KM e Xasale Appomd peesrevey
XTI Xanadu Terainal
fbfh;)h“‘ Prrtalle  Xawdo TJenwna)
WMNE Xanacdu Netwerk Sntry (for tine-sharing ss8t<mg)
XA Xawiku heaegg
: xzm?f Xsnnodu Editinc Ssrvices
X~ Xamde Ultwale tus.,%
xcT™ Xanadu Center
Yawllles™  xo,adv Employees
These will be used in ecnjuncti-n with certain ct:les
of "X" and "Xvpadu," e.z. the X-Hand:  gm

The pprincipal crnditions for such licensinz +«i11 be
our exan‘nation snd veri©icatirn of zceconde or rervicers;
and ccaforrance of these 7008s and servicer with the zerer:]
copyririt 2nd roy=21liv arranzerents native to t-e *anady
Inforration Systen. Licensze “ces vi11 le 1ew,



. Appenaix D. RECCMMENDED EQUIPMENT

Note: in reeocammending this equjpwent, we make no
guwarantee that the serviees described herein san be
feasibly offered on a useful basis. Any dselcsion to pur—
chase sueh equipment muet be based on the purkehaser's
own estimate of the usefulnees of thie equipment in his
or her zeneral eompwter pursuite, of which the services
deceribed here may or may not become a feasible part.

Xanadu Terainal CT-1T¥: Intesolor® terminal with
optione described sarlier, availablemfrom the nanufacturer
or Itty Bitty Machine Cc., Evanston, Illinois. Price
in the viclnity of $4000.

While thie unit 1s aleo available in kit form,
we do not recommend 1t.

J4 - - )

Appendix E. USIR CONTRACT

Users of the sgyatem will be subjeet, implicitly or
explicitly, to a service eontract embracing liabilitier
of the supplier and their liwitations, and copyright
arrangemente along the lines described here.

It 1e intended that detailed guldelines for the
royalty system will arow out of usaxe, and that an
independant body representing service organizations
and user conctituencler will be created to adiudicate
coryriszsht and roralty disputes within the systen.
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Appendix F.
Walkthrough of the Xanalogical Model.

This is excerpted from "Xanalogical Structure, Needed Now More than Ever:
Parallel Documents, Deep Links to Content, Deep Versioning and Deep Re-Use"
at http://www.sfc.keio.ac.jp/~ted/XUsurvey/xuDation.htm]

Theodor Holm Nelson, Project Xanadu* and Keio University

THE XANALOGICAL MODEL: MECHANICS AND FORMER SECRETS

Thus far we have considered two levels of this proposed literary system: intended screen
appearances, and the two complementary forms of xanalogical connection (content links and
transclusion). Now we turn to its supporting system of indirect representation by version
lists and connection lists.

What will be presented here is a fundamentally simple model for a large-scale hypertext
literature built on xanalogical structure, extremely different from the World Wide Web,
intended to support profuse fine-grained 2-way unbreakable links and principled re-use.

This underlying model is simple but generally not known, in part because our methods were
under complex proprietary ownership, and thus trade secret, until the open source release of
prior Xanadu code in August 1999. However, these proprietary methods (especially enfilade
theory and enfilade specifics (26)) were really for efficiency in carrying out methods like
those to be described below.

The central proprietary secret this all relied on-- which we considered whimsically obvious
but never stated publicly-- was the freezing of content addresses into permanent universal
IDs, below.

We will go over our fundamental model, resolved to specifics of the xu88 design (simplified
for explanation). By being this specific we can hope to be tediously clear. While xanalogical
structure is conceptually independent of this more detailed model, the xu88 design serves as
an existence proof and an available client-server ensemble, now available at Udanax.com
under an open source license with the names Udanax Green and PYXI, and thus constitutes
(at the risk of some confusion) what is usually called a "reference version" of these concepts.

USE IN PLACE: REFERENTIAL FLUID MEDIA
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In this model, documents, versions and links are structures which point to content and use
that content by reference. Operations on these structures of lists do almost everything. This
is the opposite of the prevailing, and extremely limited, embedded approach (108). What
follows will be a detailed walkthrough of data and methods for implementing xanalogical
structure with this referential data model.

Other people's text systems typically bring text into a software buffer and modify it-- thereby
losing all information as to origins, other versions or other connections.

Our alternative is referential editing of referential documents. We give any text (including
newly-input text strings) a permanent address, and thereafter use that text by pointing to it.
Thus text is used "in place", accessible simultaneously to many possible applicative uses.
The same method is used for other data consisting of countable, separable media elements.
(Such reusable media content with permanent element addresses we now call "fluid media".)

Let us see how referential operations work for bodies of sequential text (Fig. 7), then
consider links and transclusions. Discussion of richer structures is for elsewhere.

<)

Fig. 7. Sequential text as it often appears on a screen. (Parenthetical labels
and portion boundaries are only for matching to fig.8.)

A sequential document or version is represented by a content list, which is the fundamental
form of representing or transmitting a document. (Note that the operative unit of the xu88
design is the *version*, but the term "document" will be clearer to most readers.)

Though the content may appear on the screen as an ordinary block of text, structurally its
chief representation is a list of contents-- a sequence of reference pointers. These pointers
designate spans of characters (or other elements) (fig 8). These spans, concatenated to make
a virtual stream of the designated elements, thus represents the sequential text of fig. 7.

version
list A
of
refptrs B
C

N
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) LN

[
cC | [ A ] [B]
Address Space text text fext

somewhere

Fig. 8. List of contents representing the text version of Fig.1.
Proportions are not significant.

All editing operations change these content lists, which remain the fundamental form of
representing or transmitting a document; and all search and editing operations are on these
content lists. These operations are identically performed, regardless of who owns which
parts of the content or where the content actually resides. Pulling up the actual contents for
user viewing or editing is essentially cosmetic and informative to the user, since internal
operations are on the version lists themselves.

These spans of content may be in separate locations anywhere in the address space (i.e., the
universe). But content may be cached in many places, as long as it has the same permanent
IDs. (However, this is a level of indirection separate from the basic model--a provision
which onlookers have generally overlooked, to their great confusion).

Hollywood discovered this method separately. This is how movies are now edited; this is
how the xanalogical model has always edited contents of any countable kind. What
Hollywood calls an EDL, or Edit Decision List, we call a content list or version list.

Thus the delivery of a document is in two logical phases: the content list, then the fulfillment
of the contents. Getting the actual contents is like going to retrieve the film negative itself
from the vault-- conceptually a final stage. Having two stages may sound like unnecessary
overhead, but it is similar in some ways to the many stages of protocol exchange in the
delivery of a multipart Web page today. It may also be compared to the overhead of the
Internet itself-- enormous in terms of program cycles and data packets, but an enormous
simplifying benefit, rather than a burden, in its result.

CONTENT LINKS, AND HOW THEY SURVIVE

The xanalogical content link is not embedded. It is *applicative*-- applying from outside to
content which is already in place with stable addresses. Xanalogical links are effectively
overlays superimposed on contents. Any number of links, comments, etc., created by anyone
anywhere, may be applied to a given body of content. By this method it is possible to have
thousands of overlapping links on the same body of content, created without coordination by
many users around the world. (Today's embedded links, as in HTML-- a later and cruder
design-- cannot be profuse, overlapping, bidirectional, or diversely created in this way (108).

Each xanalogical link is implemented as a separate unit which connects spans of content.
This in turn means that a link can apply to any of that content, wherever the content may be
re-used.

First let's consider a simple document, then a comment link on it, and watch how that content
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link continues to adhere to the changing document. (We will assign toy addresses, simpler
than those in the xu88 protocol, to make the concepts clear.)

Suppose author Adam creates document A, version 1, which he publishes on line as the first
document in this format. He publishes all 300 characters at once, causing these characters to
be given consecutive universal addresses. The text contents of document A v.1 are therefore
registered as having consecutive addresses from 1 to 300.

Adam’'s
Document A
v.l

Fig. 9. Screen visualization of Adam's document A,
still an unbroken stretch of content bytes.
(Numbers on the side are for following further examples.)

This document is internally represented as a table of pieces. Since it so far only has one
piece, it is saved as a single reference pointer to the consecutive characters 1 to 300.

Adam's Document A
v.1
list of start end
ref. ptrs
(onbr 0ne) ptl' l 1 300

Fig. 10. Internal representation of Adam's document:
a list consisting of one reference pointer, since it
references a consecutive span of content.

THE CONTENT LINK

Now along comes a second author Barker, who publishes document B, version 1. The text
contents of document B v.1 are registered as 217 consecutive bytes with permanent
addresses 301 to 517, also an unbroken stretch of content bytes.
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Text of
Doct. B v.1

301

517

Fig. 11. Screen visualization of text portion of
document B v.1. (Addresses shown only for
clarification.)

Now for a link.

Suppose that in the text of Barker's document B, he has made a comment on Adam's
document A. The text of the comment consists of characters 351 to 400; they comment on
characters 101 to 200 in the middle part of A. While Barker's comment already resides in his
text in written form, it gives no direct access to the material being commented on. So let us
say that as the author, Barker chooses to make this textual relationship explicit, representing
it as a comment link between those two spans (presumably using some comfortable visual
editor to select the spans and specify the link type).

The link is from an entire span on the first side to an entire span on the second side. (Note
that anyone from anywhere can make a content link to any published content.)

One way this might look on the screen: a stripe between both documents (fig. 12).

Adam's Barker's
Document A Document B
v.l v.1
1 301
Link type: Comment 350

v Barkey —~{~-----" 351
100 A 400
114" """ 7 / ““““ 401

200
201

300

Fig. 12. Possible screen visualization in transpointing windows of
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comment link (Barker's link, element 2053) connecting text from
document B v.1 to document A v.1. (Text addresses and dividers
shown only for clarification.)

Content links are first-class, free-standing, and addressable. Even though the comment is a
part of Barker's document B, the link representing it is a distinct entity. Let us say it is
somehow assigned address 2053 to stress its utter independence of the text of document B.

The internal structure of the content link has three parts (fig. 13): a list specifying the first

side, a list specifying the second side, and a type designator. (These are called in xu88 the 1-
set, the 2-set, and the 3-set.)

Barker's Content Link, element # 2053

First side (1-set) Second side (2-set)  Type (3-set)

start end start end commnent on first side
101 200 351 400 from second side

Fig. 13. Internal representation of Barker's content link 2053 from
document B v.1 to document A v.1. The content link connects all
elements on the first side to all elements on the second side.

Making the link is one logical data step, including it in a document (fig. 14) is another
(although the visual editor should usually combine these steps from the author's point of
view).
Contents of
Barker's
Document B, v.1

301

fext

link |20s3

Fig. 14. Virtual contents of Barker's document are the text and the link.

The link is put into the document as another pointer in the document list of B (fig. 15).
Therefore the document is represented as a list pointing to B's characters *and to the link*,



7 of 12

which is an enumerable element like the characters themselves.

Barker's Documment B

v.1l
hist start end
of 1
) r 5
er. [PTL | 301 517
puas tr 2
P (oo 2053 2053

Fig. 15. Content list of Barker's document B, version 1.
Although this link is a part of Barker's document (fig.14), it is also externally addressable.

(Thus the link may also be made part of any other document by transclusion-- like any other
content, as will be seen.)

HOW LINKS DON'T BREAK
Now the fun begins.
Suppose Adam now publishes version 2 of document A. To make version 2, Adam inserts

67 characters, which are assigned addresses 7784 to 7850. This breaks the original reference
pointer in two, and splits the content list of document A into three reference pointers.

Adam's Docinent A
v.2
list ‘ start end
of
ref. ptl’ 1 1 150
Pas | ptr2 | 7784 | 7850
ptr3 | 151 300

Fig. 16. Internal representation of Adam's document A version 2: the first
pointer has been split into two, with an insertion between.

Now what happens to Barker's link? The link itself has not changed, but the pattern of its
connective positions on the new version has changed, so it will look different. In document
A v.2, although an insertion has made into the middle of the previous text, all the characters
from document A v.1 which participated in the link-- that is, were commented on-- remain.
Thus the system can show the link to all these characters in their new positions. One
possible visualization is seen in fig. 17.
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Adam's Barker's
Doct. A Document B
v.2 v.1
1 301
. 350
LhkgeBCommen! ______ 381
100 comment ___J+400
w1l """ T ey A 401
150 on
- N
2053
7850 17
1s1§~~"7°° on
200
01§ "~ "°°
300

Fig. 17. Screen visualization in transpointing windows of link 2053 still
adhering to the same characters in document A as rearranged in Adam's
version 2. (Addresses and dividers shown only for clarification.)

Now again Adam edits Document A, creating a shortened version 3 by deleting characters
101 to 166. The resulting document content list is now

Adam's Document A
v.3
list start end
of
ref. ptr1 1 100
ptrs '

ptr2 | 7784 | 7850

ptr3 167 300

Fig. 18. Internal representation of Adam'’s document A version 3: content has
been deleted from version 2.

It happens that some of the characters that Barker originally commented on have been
deleted. In this new version, fewer elements in the destination span still exist-- only
characters 167 to 200. But link 2053 remains attached to all of these surviving characters in
any new version. One possible visualization is in Fig. 20.
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Adam's Barker's
Document B

Document A

v.3

100
7784

300“—-

Fig. 19. Screen visualization in transpointing windows of link
2053 still adhering to remaining linked characters of Adam's
version 3. (Addresses and dividers shown only for clarification.)

MECHANICS OF LINK DISPLAY
Let us clarify the mechanics of how the link is shown.

To make the screen presentation of link 2053 between two versions, the system compares
content link 2053 against the content lists of whatever specific versions are being shown.
The system finds those characters in each document on the screen which participate on either
side of the link, and displays them on the screen with connection beams.

The generalized method of showing a content link, given two elements or versions chosen to
be seen in transpointing windows is to find all the addresses of elements which are shared
between the content link and the specific versions, by finding all the overlapping addresses of
elements which are shared by the spans of the versions and the link; and show connection
beams as appropriate. (If no shared elements are present on one side, and the user wishes,
the user may also go back to some previous version that still had shared elements.)

POWERS OF THE CONTENT LINK

_It will be evident that this mechanism-- keeping a link attached between occurrences of
surviving content through successive versions-- will retain structure that otherwise will be
lost. Just as we cannot expect Adams to coordinate with Barker, we cannot expect any rich
coordination among the ever-changing electronic documents of the world. So we represent
the literary connections that move, or remain.

Obviously there can be different problems with this, depending on the particular revisions of
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different documents, documents' semantics. Still, this method manages the *presumptive*
inheritance of meaning among versions; and the reader's intelligence, plus access to other
versions, should take care of the rest.

Example: detailed marginal notes. These tend to lose their attached meaning as soon as new
editions of original document come out; trying to maintain detailed marginal notes on the
Web is virtually hopeless. But use of the method for annotation, in future formats, will give
some assurance that the annotations will have a much longer life expectancy.

This approach is extremely different from the 1-way links of HTML, each of which can have
at most one successful destination (with tangled local and cached exceptions). The HTML
link is attached not to a document but to a virtual place-- a file (or marker in a file) in a
specific directory on a given server, not a document. The target is deemed to be whatever is
at that address, if anything. It is like a shop-window-- we see it however it may be currently
decorated, or boarded up.

(How to show many overlapping content links is another issue: color, translucency,
reduction to lines are among the possibilities; but these are "interface issues".)

GLOBAL LINK FOLLOWING

But how, then, can a content link be followed into the blue, like an HTML link with
unknown destination, when it can be satisfied in principle by any document or version having
those specific content elements? The answer is for the user to pre-reduce the search--
making some contextual selection, such as what author's work or what collection to look at,
whether to ask for the latest version or the original. Then, when the system says there are
many possible hits (like a Web search engine), refine again (as with a Web search engine).
This may present an interface challenge, but so does every rich capability.

Users are already accustomed to sorting for relevance among millions of Web pages; the
prospect of sorting for relevance among millions of links should be no more difficult
conceptually. We believe that *recommendations of links*, a new way of effectively creating
moderated newsgroups of content, will become an important genre.

FINDING TRANSCLUSIONS

Transclusions, or visible re-uses across literary boundaries, may be found straightforwardly
with the referential model. We find them by address comparison.

Consider Adam's three versions of document A. What content do these versions have in
common? We may find out easily by intercomparing the version lists of document A
versions 1-3 (figs. 10, 16, 18), and displaying them with transclusion beams (fig. 20).
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100
T84

7850
167

300

Fig. 20. Transclusion between versions as it might be seen in transpointing windows,
showing identity of content across literary boundaries. Note that fluid-media transclusions
are always the same length.

Any transclusion may also in principle be made "clickable", so that a user viewing a quoted
part of some document may pull up the original context in a transpointing window. The
system does this by finding the quotation's position in the original version, opening the
original version to that position, and displaying it with transclusion beams.

If this seems too abstract, consider a familiar example. In emails, we often quote previous
emails-- often marked by angle brackets on the quoted portions-- but the context of each
quotation is lost. A transclusive email viewer (assuming supporting mechanisms) would
maintain the connection to the original context (fig. 21).

Date: Mon, 21 Feb 2000 23:39:24 +02¢
From: "Tuomas J. Lukka" <lukka(@iki.
To: Ted Nelson <ted@xanadu.net>

00 21:49:12 +0900 ce: marlene@xanadu.net, xanni@xanad
«Jd@xanadu.net> Subject: Re: :fw: Notes on the projectic
v <lukka@iki §> >I GETIT! Sounds great. Hope I ha
& on the projection spaces > check it out before we leave.
marlene@xanadu. net, xami@x

Other than for the perspective view anc
reat. Hope I have time to > anything yet. It's close but not yet quite
re leave. >

Tuomas
Best, Ted

+0200. you wrote:
*was one JPEG i the middle ¢

Fig. 21. Simulated email viewer showing original context of a transclusion
(rather than the usual disconnected quote). Customary inpointing angle
brackets on the right indicate the transcluded material; outpointing on the left,
they indicate the source.
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Other straightforward examples of where readers might like to have the original context
available from every excerpt: interviews and reviews. Another example is programming
itself: it would make sense to follow the movement of code visually in big programming
projects.

On a small scale, being able to step to the origins of things may not seem important; but
when thousands of documents inter-reference one another, the confusion-- and need--
increase. As tomorrow's cosmic Niagara of digital media grows (which is guaranteed not to
stay in predictable places), deep context-following, regardless of location of original, will
become vital.

MANAGING THE GLOBAL SPACE

There have been various proposals within the Xanadu project for ways to allocate and
manage a distributed global address space. (The rest of the world is experiencing the
difficulties of this problem now. Internet authorities manage two parallel address spaces
centrally: the out-of-sight hierarchy of IP addresses, and the more public and emotive
domain-naming system. Both of these are distributed systems with centralized root node
management, and the resulting political problems are growing into strange forms.) By
contrast, the rootless tumbler addressing system of xu88 (12, designed by Gregory and
Miller) is particularly interesting for its breadth and parsimony.

Another key question about the universal address space is how to unify it for analysis;
especially, within the model presented here, bringing together all the document and link lists
to find and compare all the addresses (a serious combinatorial challenge). The Xanadu
project pursued two different radical enfilade-based optimization strategies (built into xu88
and xu92). But newer approaches have arisen, such as the search-engine industry, which
might perform such services; or the Internet Archive, which could be globally searched for
commonalities of both transclusion and content link (105).
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Appendix G.
The Transcopyright Concept.

This is excerpted from "Xanalogical Structure, Needed Now More than Ever:
Parallel Documents, Deep Links to Content, Deep Versioning and Deep Re-Use"
at http://www.sfc. keio.ac.jp/~ted/XUsurvey/xuDation.htm]|

Theodor Holm Nelson, Project Xanadu* and Keio University

TRANSCOPYRIGHT, PERMISSION TO TRANSCLUDE PUBLICLY

In the system outlined here, a document is basically a list of contents. Thus
inclusion of contents in a document is quite independent of ownership of that
document, since anyone can list anything.

Then why not allow content to be transcluded freely, by these virtual listings?
And allow delivery to be arranged as a separate step? Suppose we separate the
issues of who owns the contents, and who may include them?

This leads to a very simple copyright solution. But first let us consider the
problem it may solve.

THE TWO PARODY VIEWS OF COPYRIGHT

Copyright thinking has been polarizing into two nasty and crazed views: the "we'll
steal it all" school, anticipating the destruction of all copyright and copyright law,
and the "we'll nail you for it and lock everything down" school, with pay-per-view
methods and client display software that clangs shut when the user's money runs
out. These two factions-- copyright hawks and anti-copyright hawks-- are
currently engaged in legal and illegal maneuvers throughout the world.

Regrettably, many seem to think these polarized, harsh extremes embody the only
possible copyright views.
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It is of course conceivable that copyright will be overthrown, as many youngsters
hope. But my assumption is that the copyright wars will get nastier and nastier,
and the polarization is likely to worsen. As bandwidth and storage increase, the
kids will steal and swap more, and crackdowns and unpleasantness will become
more frequent and more likely.

The flagrant copyright violators are counting on public sentiment to keep them out
of jail. But as with marijuana possesion and sale, which huge numbers of people
consider no crime, copyright violators may well start getting prison sentences en
masse.

WHAT BETTER ALTERNATIVE?

I would gladly live in a world without copyright, but I don't think that is going to
happen. Therefore the best objective, most beneficial to all parties-- and a Xanadu
proposal now for forty years-- is to find some way to make copyright less painful,
and to facilitate well-intentioned uses of content.

As a rule, finding a principled basis for such a political solution can be very
difficult. But by luck, Xanalogical structure directly provides such a principled
basis for a win-win copyright method.

A COPYRIGHT APPROACH FOR FRICTIONLESS REPUBLICATION

There exists an alternative, legal copyright system, different from both extremes,
which is demonstrably fair to all parties. It is an anomalous system with no close
relatives. (We have recently adapted to the Internet the original Xanadu copyright
model, formerly centralized (34), but now basing it on the same transclusion and
payment concept in a new decentralized version.)

Transcopyright (36, 37) is a unique alternative copyright system-- an honest
system granting users more power, but wholly compatible with existing law and
ownership. It takes away nobody's rights. It allows unlimited virtual re-use of
contents: all parties may republish, reorganize, anthologize without negotiation,
and place excerpted materials into texts, maps, diagrams, time-lines, overlays and
so on. And readers may go from every quote to its original context.

Other digital copyright proposals seem principally concerned with sharpening and
fortifying a sort of Maginot Line between the two parody views; while
transcopyright grants new kinds of re-use to the public-- whose important interest
in flexible re-use has not been represented.
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The idea is simple. Since the distributed unit is the *content list*, and the delivery
of the document is in two phases-- first, the content list; then the content-- why
not control the content separately? Why not simply let anyone include any
content on their lists, and allow the rightsholder to control the delivery of the
content?

We call the legal doctrine *transcopyright*; what it makes possible we call
*transpublishing* (41, 43, 46), or virtual republication of excerpts without limit
from the contents of participating rightsholders.

Transcopyright is a unique bargain, which any rightsholder is free to accept or
reject: in return for each excerpt being tethered to its original context (connected
transclusively), and therefore no quote being out of context (by inquiry), the
rightsholder gives permission in advance for all transclusion in any amount, in
published on-line documents, and agrees to furnish any content portions
requested. For those crass enough to want to be paid-- and who have some hope
of massive downloading of excerpts-- a gateway micropayment may be added.

These two deals represent two levels of compromise and accommodation. The
first level of acceptance means you give permission for the re-use in return for the
original context being available. The second level means you want the original
context available, but you also want to get paid for each downloaded excerpt.

However, the implementation for these two deals is the same at the server level.
To get the payment, a gateway micropayment system (such as Hypercoin(tm) 57,
56, 58) is interposed by the rightsholder.

Many have misunderstood this to mean that transpublishing can only work if a live
connection to each unique original is in place; this is a misunderstanding. The
same content may be made available from many sources in parallel, provided that
they work within the system. Rightsholders are free to operate the servers dishing
out their own content, or to delegate that job.

A key factor is that payment should be *proportional* to an excerpt, and small.
The gateway micropayment client should have a settable threshold that frees the
user from seeing payments less than a chosen amount: "If I click and it costs one
cent or less, just buy it."

The example that seems to make the transpublishing idea clearest to people is the
following: think of all the movie reviews you've seen on TV where you've wanted
to see more-- but not necessarily the whole movie. Imagine movies published on
line under transcopyright, from which anyone is free to include favorite scenes
virtually-- and any viewer of these new compositions is free to click to see more
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beyond the favorite scene, jumping to its context in the original.

Consider that this arrangement turns all participating material into easily-reusable

boilerplate, which you can add to any on-line document without discussion. If the
idea of microsale seems far-fetched for text, is it far-fetched for streaming video?

Or for high-resolution movies? Or the use of unedited footage which is posted for
this purpose? What about diagrams? What about historical footage? Surely there
will be a niche for this method.

PERMISSION FORMATS

We have developed specific formats for transcopyright permission (42) that
lawyers consider to be universally legal (since such permission is a license and
does not affect existing copyright law). Refining these permission licenses for
simplicity and ease of understanding is a continuing endeavor.

INDEPENDENCE OF XANALOGICAL STRUCTURE

The transcopyright method can be used without the linkage part of xanalogical
structure, as long as some transclusive delivery method is employed. Indeed,
transclusion formats are possible for this using nearly-ordinary HTML (44;
unfortunately, these formats have had to be tweaked for variations between
Netscape and Explorer, and the results look somewhat different in each). At Keio
University we have produced an experimental server and editor for
transpublishing with these formats (46), under a grant from the Japanese
government.

CACHING, SPEED AND RELIABILITY

It is true that transpublishing requires some kind of network, but it not necessarily
perfect connectivity; it should be possible for transpublishing to work efficiently
on imperfect networks through caching systems designed for the purpose.

« "But that means if the network goes down I can't get it"-- true, but
that's the same as for any other downloads.

« "It's too complicated." As compared to what other system that allows
you to include copyrighted material?

« "It will all get stolen." Right. Unemployed napsters and napstresses
are going to cache millions of hours of video. And then what will they
do with it?



5of5

ACM'S INDIRECT ENDORSEMENT OF TRANSCOPYRIGHT

The transcopyright system has been endorsed in principle by the Association for
Computing Machinery in its current "Interim Copyright Policy" by Peter J.
Denning, presently at the ACM site (38)*. To quote:

"Transcopyright permission for electronic dissemination. ACM
incorporates a principle similar to one Ted Nelson called
"transcopyright". ACM will hold its copyrighted works on its servers
and will give free and unlimited permission to create and copy links to
those works or their components. So that readers can locate the
context from which an excerpt was drawn, ACM will provide a way of
linking a component to its parent work."

Laudably, this is intended to maintain connection to the original context, as few
Web links do. Unfortunately, the ACM statement is silent on the central tenet of
transcopyright, which is the permission freely to recomposite and republish
virtually by some transclusion mechanism. Still, the ACM's approval-in-principle
is very heartening,

SUMMARY OF TRANSCOPYRIGHT

Transcopyright is a copyright system which is open, liberal, benign, fair,
frictionless, honest, cheap, and win-win. It is intended to facilitate ease of access
to partial documents; to facilitate ease of recomposition and republishing as if
contents were in the public domain; and to do what paper cannot: provide access
to the original context of any excerpt.

It was always a premise of the Xanadu project that in the future people are going
to read and view fewer and fewer finished works as the avalanche of media
increases; and so paying for only what you want (and getting to keep it), but
knowing you can get the rest, is what we really need.
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tpubstrux
99.08.01 (d28r

To Ted Nelson Home Page
To Transpublishing Main Page

For FURTHER INTRODUCTION, see our other writings on the subject—
- further introduction to the idea of transpublishing;

« the theory and rights aspects of transpublishing;

« the benefits of the system;

and

« the type of micropayment mechanism which may be added later.
FURTHER TECHNICALITIES to be found elsewhere include:

« Keio formats for transpublishing

» the vocabulary necessary for this project (a listing)

Keio-JIPDEC Hypertransaction Project

TRANSPUBLISHING STRUCTURES FOR
TODAY'S WEB

Theodor Holm Nelson

Keio University Shonan Fujisawa Campus
and

University of Southampton

"Literature" may best be understood as "the media we keep". Hypertext is the natural
extension of text media, and so the design of hypertext systems determines the future
directions of much of literature. What follows is a technical design intended to achieve
literary purposes, such as the connection of on-line textual quotations to their original
contexts. These proposed specifications were developed as part of the
HyperTransaction Project at Keio SFC, as a step toward implementing an improved
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quotation system for the World Wide Web.

The World Wide Web in its present form is based on a simplistic model of connection,
composed only of separate pages which change separately without coordination and
have links that point in only one direction. This system has numerous drawbacks.
Three of them are:

» There is no way that a quotation can connect to its origin, so the reader may
see the original context;

« there is no way that material may be republished without all the same
negotiations and permission necessary for paper publishing;

» there is no way for authors or publishers to be paid for re-use of their
materials.

We want to improve this in several ways with a very simple idea: transpublishing.
Transpublishing means bringing into an electronic document quoted contents from
another electronic document. Transpublishing, in the form we foresee, will mean
being able to republish copyrighted material on line, in any quantity, without
negotiation, to be delivered each time from the original publisher.

Transpublishing derives from Project Xanadu (1, 2), as more recently adapted to the
Web with the transcopyright legal system (3, 4).

TRANSPUBLISHING:
A Basicatly fe Concepl—
Republzslnng Complxcafmn
NEW PACE
TRANSQUOTING .
TEXT MATERIAL O e
FROM SEVERAL arigna
SOURCES —

Conceptually, transpublishing is done by invitation: the HTML in a Web page invites
various sources to deliver quoted materials. These invitations are sent out by the
browser. When the materials arrive, the browser assembles them into the visible page.
Instead of placing the actual text of a quotation on a page, an author wishing to
include a transquotation places a particular HTML string in the source code of the
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desired Web page. This invites the delivery of the quotation from the original, and
places it in position in the finished page.

Legally, in order to be generally useful, transpublishing requires an arrangement that
permits others to include material virtually without negotiation. A legal permission
basis for this has been established and approved by lawyers (3).

Technically, transpublishing is the process of virtually republishing content which is
already published by means of "inclusion by reference"-- that is, not by copying the
material into the newer document, but using mechanisms which cause the republished
portion to be downloaded from the original (or some logical equivalent).

Particular advantages of transpublishing include:

* FREEDOM TO RE-USE: Any materials within this world may be freely
recomposited without negotiation-- that is, put into any new on-line document
in any quantity without contacting the copyright rightsholder, much as if they
were in the public domain.

» CONNECTION BETWEEN QUOTATION AND ITS ORIGIN: Any
quotation is connected to its origin.

« MICROPAYMENT TO ORIGINATOR: A payment system can be added
whereby each recipient pays for each separate quotation. This would mean that
rightsholders may be paid for their Web publications in exact proportion to

usage.

The general objective of the Keio Hypertransaction Project is to take a first step in this
direction, creating software for the Internet for connecting quotations on a Web page

~ to their original contents, and allowing everyone easily to quote materials available
under transcopyright. The particular objective of the Keio Hypertransaction Project is
to create server software for individuals, organizations or governments to facilitate
publication of on-line text which may be quoted with Web connection to its original
context.

Transpublishing Formats

We have developed formats and procedures to simplify and clarify this process,
designed to deliver quotations smoothly to ordinary browsers while maintaining the
connection of the quotation to its original context. These formats have visual
components, connection components and HTML structure underneath.

Visually, the Keio formats have special copyright and quotation marks (TCOmark and
TQmarks). These marks connect a picture or quotation to a publisher's permission
statement which allows this usage, and connects a text quotation to its original
context.
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The Keio formats are different for text and for pictures. The formats include:

« permission statements, so that a publisher may give easily-found
permission allowing contents to be transquoted;

« marks to indicate that contents that such permission exists;
« exact forms of connection between such transquotable contents and the
permission statement, so that other publishers may check the exact details
permitting quotation from that original document;
» TQstrings, particular HTML to be inserted by a transquoting party,
which invite the server to send a transquotation and maintain the
connection between the transquotation and permission statement.

A transquoting page may have six different types of parts:
» New material belonging to the current author, which is not transquoted;

» Transquoted picture (also called transpicture or transpic);

» TCOmark, a transcopyright mark for a transpicture (connected to the
transpicture's permission statement);

e Left TQmark, the special left quotation mark of a transquotation
(connected to the original document from which a transquotation is
taken);

- transquoted text material (also called transquotation or transquote);

» Right TQmark, the special right quotation mark of a transquotation
(connected to the permission statement of a transquotation).

These are visually quite recognizable.

SOURCE WEB PAGE 2
- trunsquotation sewrce
ANATOMY OF A
TRANSQUOTING  TRaNseuomne
WEB PAGE
transpicture
TCOmark 555 |
SOURCE WEB PAGE 1
left TQmark - swace
transqueintion
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USER et \§ T

TCOmark

In the Keio transpublishing formats as we have developed them, specific HTML
strings bring in these marks and maintain all these connections. Such HTML strings
we call TQstrings. A TQstring is the sequence of HTML which brings in a transquote
or transpic, including the special copyright marks, and keeps those marks connected to
the permission statement and (for text) the original context page.

TQstring for pictures

A transpicture (transpic) does not need any new kind of tag, since ordinary HTML
(the IMG tag) will transpublish it from anywhere, putting it correctly into place on the
final page. To make such transpublishing of a picture legal under transcopyright, it
needs only a transcopyright mark (TCOmark) to link it to the permission page.

Using this format, a transoriginator indicates availability of the picture, and a user may
find further details in the permission statement.

Thus the string consists of an IMG tag for the picture, an IMG tag for the TCOmark,
and the link surrounding the TCOmark, which connects to the permission statement.

CONNECTIONS OF A
TRANSQUOTED PICTURE:

Two sources, one destination

laft TQupd Source HTML of visible page

IMG tag 1o bring in pleture (1)
rom any page on the net>

L 1<IMG tag to bring in (2)
nscopyright symboi»

fixtk to permission
atement

kpointer to permission
thtement> (3)
1

B

Sample:

<img SRC="SasagawaSelfportrait.gif" BORDER=0 height=155
width=123><a

href="http://www.sfc.keio.ac.jp/~ted/TPUB/SasagawaPermish.html"><

SRC="tcosymb.gif" height=14 width=36></a>
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This brings in both a picture and its associated TCOmark, connected to its permission
statement, as follows (picture by Keio student Kouhei Sasagawa):

The TCOmark functions like an ordinary copyright mark (which it contains), informing
the viewer that copyright is claimed on the work, but additionally provides a link to
the legal permission which allows it to be recomposited into any on-line document,
such as a Web page, without contacting the rightsholder.

This method requires no additional technical implementation except editing software
to make it more convenient for authors to include the picture and its connected

TCOmark.

TQstring for text

A textual transquotation, in the Keio formats, looks like this (simulated):

Correct Transquotation View
BROWSERWINDOW OO OO0

Web Page

olliisdfofsa jilijsselijtaz ¢ Befjist ffea fe wiasilijs
Ritselijtc ¢ Safiist felifmea fewlasifell tmeasttvi is
1lijsjt elifba e fsefjis! jfsiifes wAF 1d lijsjtselijtz

Jist i ijsOlcalijbez o tafjist H elifpcz aast alljfcz eass

elijpe
I believe that just as extreme
mtelligence is a gift, 90 is extreme stupidity. 9

olilisdfofsa jilijsjtselijicz ¢ foafjist ffea fe wlasilijs
Rjtselijbz ¢ Safjist felitmea fondasifeill fmeastivl Ijs
iSO} elijfhe ¢ feefjist jislifes wvAF fd lijsjfselijtc:
Jist jt s lisaliltxz e toefjist jf elijt east elijfxz ean
elifpz east Mjfseli.

The left special quotation mark (TQmark-left) connects to the original context of the
transquotation (the original document), and the right special quotation mark (TQmark-
right) connects to the permission statement for the original document.

This format offers

* a transcopyright symbol to show that the material is owned but available under
permission;

« a path to the permission page for the original document;
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« a connection to the original context of the text quotation.

» a possible error indication: if no contents appear between the transquotation
marks, their presence with no contents indicates a malfunction.

Let us look at the HTML source for these parts of a transquotation. It is made up of
the TQstring-left for the left TQmark (linked to the context page), the TQtag, and the
TQstring-right for the right TQmark (linked to the permission page).

CONNECTIONS OF A TRANSQUOTATION:
Theee sonrces, two destinations

Source HTML of visible
<tinimointsrtn original context of (1)
VISIBLE quotation S el
PAGE 0= b ontext pag
1" 1<IMG tag to bring in left
/ [TQmark»
Jeft 7] >
/ e
- oteg- @)

\\:_ g causing browser
bring in and position
nsquotation
right TQumaok
- 3)

xIMG tag to bring in right
TQmark»

otation
lipkpointer topermission
syﬂamem
>

1

Section (1) of the TQstring for text brings in the left TQmark and connects it to the
original document. Section (2) is intended to call the quoted material itself and
position it in the Web page. Section (3) brings in the right TQmark and connects it to
the permission statement.

The only part of this which does not yet work under Web-standard methods is part
(2), the transquotation tag, which we call the TQtag. There is no existing standard
format to specify a quotation to be carved out of a document, and no existing standard
format to place it within text as an in-line sequence. Our present interpretation of the
current status of HTML and XML requires that we substitute a temporary mechanism
which can be exactly replaced when a satisfactory tag has been standardized.

Such a tag will necessarily contain the URL for the quotation, and embed the
quotation brought in by that URL into the text, surrounded by the TQmarks we have
designed. Within the syntax customary in HTML, such a TQtag will have a beginning
(such as "<TQtag>") and a matching end (such as "</TQtag>"), although we do not
know exactly what they will be.
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Interim Proposal for TQtag Functionality

Our interim proposal for handling the functions of part (2), the missing TQtag, is in
four parts. Such methods will have to be used until some method (perhaps such as
ours) becomes standard.

(2a) to request the transquotation with a quotation-extraction format

URL/docname#[n+m]

where "URL" is the URL of the page to be quoted, n is the character position of
the beginning of the quotation and m is the length of the quotation,

(2b) to create a webserver (the TQserver) which will respond to this request;

(2¢) to find some convenient temporary mechanism in today's HTML for
positioning the quotation in an output document;

(2d) to provide (for ideal viewing) a proxy server that creates the desired
appearance on the final page.

Sample TQstring for a text quotation:

<A HREF="http://www.sfc.keio.ac.jp/~ted/TPUB/Superman.html">
<IMG SRC="aposleft.gif" BORDER=0 HEIGHT=40 WIDTH=37></A>
<TQTAG> <--TQtag firstpart-->
"http://TQserverl.sfc.keio.ac.jp/Superman.html# [29+80]"

<--TQtag lastpart--> </TQTAG>
<A

HREF="http://www.sfc.keio.ac.jp/~ted/TPUB/SupermanPermish.html">

<IMG SRC="aposrt.gif" BORDER=0 HEIGHT=49 WIDTH=43></A>

The tag opening and closing <TQTAG> and </TQTAG> represent whatever tag
mechanism will eventually be used in a standardized system. The segments in this
example to be replaced by some convenient meechanism of choice are the two strings
<--TQtag firstpart--> and <--TQtag lastpart-->.

The simulated result was shown above ("Correct Transquotation View"), extracting
the transquotation from the document "Superman" by Keio student Rica Miyata (5).

A LARGE-SCALE SYSTEM
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We envision a large-scale transquotation system which could function world wide as a
part of the Web. It would have four parts:

1. Transquotable Server (TQserver)

This server delivers a quotation as requested, extracting it from a larger document and
returning it to the browser.

TRANSQUOTABLE SERVERS BROWSERS / USERS
throughout the worid . throughout the world
S —— mf or qmm —ny - va |

- e
2

V- VTSN )
. Ll A
- | PO IINS »\

In order to publish a transquotable document, a person or organization would submit
the document to the TQserver in an appropriate form. The part which receives the
document is called the TQregistry. A TQregistry must be associated with each
TQserver. The TQregistry puts the necessary information for each document into a

database, used by the TQserver to perform its tasks.

BN
<
AU
AR Y
AR

2R

quolations returned

2. TQRegistry

TRANSQUOTABLE SERVERS BROWSERS / USERS

throughout the world . throughout the world
DOCUMENTS requtesys for quotations .
regisiered by — - il e
aﬂuﬂns,g“ﬂu” { :‘ ‘//;// VoA ;‘
and companies h : % s

i
1

TQregistry - 4 ///

for each

TQserver

(3. Micropayment System)

The eventual design provides for a possible micropayment system, to be used by some
publishers at their discretion. That is not part of the current project.
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AHCROPAYRIERNT
SYSTER! throughout
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TRANSQUOTAELE SERVERS . ROWSERS / USERS
throughout the world ughout the world
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4. The TQproxy

For the present time, it will also be necessary to offer a Web proxy server to give the
pages their correct appearance. This is due to a problem with current HTML tags,
which we expect will be corrected shortly. The TQproxy will not be necessary in the
final system.

Final Note on Caching and Virtual Delivery

It is clear that Web caching, as usually implemented, would conflict with the this
system's intention of downloading small portions from individual publisher.

However, some form of caching which does the equivalent-- effectively delivering or
selling content from the separate originals-- should be technically possible. We
consider this an optimization issue to be addressed later.
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Putting Xanadu on the Web
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xuModelPage
01.07.14 (d17

To Project Xanadu main page

DEEP HYPERTEXT: THE XANADUe MODEL

(After reading this, check out how we're moving it to the Web.)

Today's one-way hypertext-- the World Wide Web-- is far
too shallow. The Xanadu project foresaw world-wide
hypertext decades ago, and endeavored to create a much
deeper system. The Web, however, took over with a very
shallow structure. Our simple method, very different,
allows--

« UNBREAKABLE LINKS.

« COPYRIGHT SIMPLIFICATION AND
SOFTENING: by special permissions and
methods, quotations of any size may be used by
anyone and mixed together frictionlessly.

« ORIGIN CONNECTION: All quotations and
excerpts stay connected to their original.

« TWO-WAY LINKS: anyone may publish
connected comments to any page.

« SIDE-BY-SIDE INTERCOMPARISON OF
CONNECTED DOCUMENTS-- showing two-
way links, differences between versions, origins
of contexts. (For a simple working
demonstration, see our new free CosmicBook
(tm) reader.)

« DEEP VERSION MANAGEMENT:
documents may be changed incrementally (with
each version available); versions may branch;
authors may easily see exact differences
between versions.

« INCREMENTAL PUBLISHING: new
changes may be continually made by authors
without breaking links.
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How can this be? Very simple, but very different.

THE XANADU MODEL

The Xanadu model has always been very simple: make
content available with certain permissions; then distribute
and maintain documents simply as lists of these contents, to
be filled in by the browser (in the same way that browsers
now fill in GIFs). This list of contents is effectively a
virtual file of contents to be sent for and how to put them
together.

AN AUTHOR-BASED, LITERARY AND CULTURAL DESIGN

The Xanadu Document Model

_ built on the assumption of perpetual change and re-use

A document is

delivered as a LIST

of contents— a virtual

file. This is the

fundamental form. ONTENTS
Any new how to put
content together.
goes into
the pool,
not into Content is availgble +d by each reader,
the virtual to e virnual file.
file,

od { o
] o [

AVAILABLE CONTENTS

-- an ever-growing addressable pool,
or indexable carpet

This means

« everyone can re-use all content virtually,
simply by listing the desired content.

« Since links are between the addresses of these
contents, links are intrinsically bidirectional,
may be made by everyone, and may overlap in
vast numbers.
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« Since the original address of content is known,
its original context may be obtained.

We will not go into further details here. These matters are
written up at length in various places, e.g. the recent
Xanadu technical summary for the ACM.

The Xanadu copyright model-- now called "transcopyright"-
- takes a little more explaining.

MOVING THE XANADU MODEL TO THE WEB

We are now moving the Xanadu model to the Web, which is
an uphill fight, but we believe it's worth it.

The political fight against the weight of today's standards
and methods is enormous. But what we are trying to do is
clear up the problems that these standards, and the present
way of thinking, have created.
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nxuPage
01.07.15 (dl2a

To Project Xanadu main page

THE NEW XANADUe STRUCTURE FOR THE WEB

Today's one-way hypertext-- the World Wide Web-- is far
too shallow. The Xanadu project foresaw world-wide
hypertext and has always endeavored to create a much
deeper system. The Web, however, took over with a very
shallow structure. Our simple, but very different structure--
for details see "The Xanadu Model"-- allows--

+ UNBREAKABLE LINKS.

» COPYRIGHT SIMPLIFICATION AND
SOFTENING.

* ORIGIN CONNECTION.

* TWO-WAY LINKS.

+ SIDE-SIDE INTERCOMPARISON.

* DEEP VERSION MANAGEMENT.

+ INCREMENTAL PUBLISHING.

How can this be? Very simple, but very different.

The Xanadu model has always been very simple: make
content available with certain permissions; then distribute
and maintain documents simply as lists of these contents, to
be filled in by the browser (in the same way that browsers
now fill in GIFs).

Since the advent of the Web, our last several years have
been concerned with figuring out how to move these
concepts to the very different standards environment that
the Web has imposed.

One new design, underway in collaboration with David
Durand, is now being written up by him. It is unrelated to
the previous Xanadu code. (Further details will be
presented at the HT01 Hypertext Conference in Denmark,
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August 2001.)
The new design consists of:

« A new file type for virtual content (tentatively
called .VLIT, Virtual Literary Format)

» Servers delivering portions on request (using
existing protocols)

» Editors for the .VLIT file

« (Later) Browser plug-ins for

intercomparing .VLIT files, showing their
differences side by side.

The Xanadu copyright model-- now called "transcopyright"-
- takes a little more explaining.

The political fight against the weight of today's standards
and methods is enormous. But what we are trying to do is
clear up the problems that these standards, and the present
way of thinking, have created. '
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To Project Xanadu main page

TRANSCOPYRIGHT FOR THE WEB

A clean legal and technical system for re-using on-line content

The Web has finally discovered the copyright issue, but still
at a naive level.

The excitement over Napster has been about the right to
download and save content in whole files and chunks. This
does not even begin to address the much deeper issue of
how we can sensibly re-use content among on-line
documents.

For scholarship, for understanding, and for appreciation, we
need to be able to quote things in large quantity, in open
republication-- but no one has seen the obvious path, which
has always been the Xanadu model.

Never mind about the Napster-style thieving by night. The
Xanadu project proposes an honest method that can be used
in the open by people with day jobs and supported openly
by ethical service providers.

NOT ALL CONTENT WILL BE FREE

Lots of content will be free. But lots of other content will
cost money; many publishers are seeing to that, and the
issue is how to live with these relationships cleanly.

How can we live and work in this real world? How can we
be allowed to make detailed and connected comments?

(For a sample of how connected comments should work, try
our free CosmicBook(tm) reader.)

HOW WE CAN RE-USE AND MIX CONTENTS
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Here is the fundamental objective of the transcopyright
system:

TO BE ABLE TO MIX CONTENTS IN ANY
QUANTITY FROM ALL SOURCES, FOR
COMMENT AND UNDERSTANDING,
WHETHER THOSE SOURCES COST MONEY
OR NOT.

Many people complain about that fact that this is not now
possible, but want the laws to go away, which they won't.
We believe we have a uniquely beneficial method.

THE XANADU MODEL

The Xanadu model has always been very simple: make
content available with certain permissions; then distribute
and maintain documents simply as lists of these contents.
The browser then obtains the contents separately.

This means (in principle) that everyone can re-use all
contents. The problem is in the details; what follows is a
clean and consistent set of details.

THE XANADU MODEL AND TRANSCOPYRIGHT

Here's how this can work on the Web with our new Web
formats. (It may sound complex, but it is no more complex
than the World Wide Web today-- just very different.)

The transcopyright system is this. As in the Xanadu model:

« a virtual format, listing the contents;

* an editing system that manages this virtual
format;

« proportional delivery on request;

And in addition:

* a permission system by rightsholders in
advance (transcopyright permission-- see
original article and as published);

+ for those contents which cost money, a
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proportional micropayment system (overlay or
gateway micropayment);

* a caching method for content which has
already been acquired (Deep Cache).

The following picture ties it all together. It may look
complex, but that's because we don't have time to make a
simpler diagram :)

TRANSCOPYRIGHT

THE ALTERNATIVE MODEL FOR ELECTRONIC MEDIA.
A comprehensive solution for nights management-- purchase, ownership, quotation-- and version management.

Dirbuidform
xvf

AUTHOR
uses virtual
edit program
to add new
content to the
pool and
quote any
other content
as desired.

PROPOSED NEW FORM NE o ¢ s O
CONTENT DISTRIBUTION ﬁgﬂ;wm@mﬁ &y L

— PORTIONAL AND PERMITTED.

Rightsholders grant permission in advance for use i
contexsts, provided that content is obtained separately.

MANY INDEPENDENT PROVIDERS OF CO!
PORTIONS AS REQUESTED, may charge proy

"ONNECT CONTENTSby their u
A link can be an independent document; anyone may publish cormnents or other links to =
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To Ted Nelson Home Page

The Virtual Literary Format
Ted Nelson

Thanks especially to David Durand of the XML Linking Committee,

and to Tim Brailsford and Craig Stewart of the University of Nottingham,
for their consultation and design assistance.

The Virtual Literary Format

The Virtual Literary Format (VLIT) is intended to be a Web-compatible
document format that follows the Xanadu® model, solving a number of legal
and technical issues--

» ownership and copyright

* re-use and republication

* nonbreaking links

» multi-ended and typed lists

* intercomparison and versioning
* annotation and controversy

* link origins and management

» archiving.

These problems are handled in a unified and minimalist fashion, as long intended
by the historical Xanadu designs, rather than in separate, specialized and tangled
methods like those proposed amongst the Web community.

The general concepts may be found in the historical Xanadu article. We will
discuss here the general concepts of the format, then difficulties of
implementation in the present Web environment.

Structure of the VLIT file

The VLIT file contains no data, but brings in text, audio and video from
stabilized long-term sources on the Net. (It is essentially the same as a video
EDL file, generalized.)

The VLIT file is to be in two sections:
* CONTENT LIST: pointers to content to be brought in from

stabilized long-term sources. The content will be mainly series (or
spans) of discrete content elements (characters, audio samples,
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video frames) to bring in. The countable sequence of these
elements to be the central reference method of the file.

« PRESENTATION OVERLAY:: directions for presentation
("markup") are kept in a parallel overlay section of the file. This
means that the contents can be presented in new ways even though
the original content cannot be changed, and regardless of the format
of that original content. These markup spans reference the
numerical positions of the elements in the content list.

« LINKS, if any, are addressable entities which appear in a third list
and reference the stabilized universal content address.

THE LOSS OF PRIOR STRUCTURE

A principal concern is to allow new uses of content. In order to allow
restructuring in new uses, prior structure is not recognized in the VLIT file.
(Showing old structure to the new author should take place in the VLIT editing
program, or to LATER later readers through intercomparison windows.)

The EDITING PROGRAM

The VLIT format must be edited through an editing program which fulfills the
content, then strips it for distribution.

"WEB COMPATIBILTY"

"Web compatibility" is a slippery concept. The World Wide Web Consortium
wants to be the controlling organization for this concept.

However, since the World Wide Web Consortium has a completely different
idea of the meaning and purpose of hypertext, their standards are generally
irrelevant to this enterprise.

In any case, as far as the public is concerned, the Web is anything that comes
from the Internet into a browser window.

Thus the real problem for our project is to make the VLIT contents open in the
standard browsers-- specifically, Explorer, Netscape, Opera, Amaya and
Mozilla.

PLUG-IN VERSUS RAW OPENING

Since the VLIT diverges from the standard Web approach, it would be easiest to
do this with our own browser plug-in. This allows for the greatest flexibility
and independence.
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However, such a plug-in could reduce user acceptance.

If possible, it would be desirable to show these documents in an ordinary
browser window without a plug-in. While this is supposed to be possible
according to W3C standards, there are problems.

TO: PROBLEMS OF VLIT
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To Ted Nelson Home Page

Problems of the VLIT Format

Ted Nelson

Thanks especially to David Durand of the XML Linking Committee,
and to Tim Brailsford and Craig Stewart of the University of Nottingham,
for their consultation and design assistance.

Problems of the Virtual Literary Format

Continued from "The Virtual Literary Format"
(separated to make updating easier,

since the problems will probably change

more often than the basic idea therein.).

BACKGROUND:

The Virtual Literary Format (VLIT) is intended to be a Web-compatible
document format solving a number of legal and technical issues, including--

= ownership and copyright

« re-use and republication

« intercomparison and versioning
« link origins and management.

The VLIT file is to be in two sections:

- a list of discrete content elements to bring in, in countable
sequence of these elements;

- a parallel overlay section whose addresses reference the
numerical positions of the elements brought in

THE PROBLEMS

It turns out that using W3C-recommended methods is currently extremely
difficult-- for practical reasons having to do with the stability and
implementation of those advertised standards.
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The World Wide Web Committee has proposed a wide variety of XML-based
methods of referring to things, with overlapping capabilities for pointing and
connecting. Unfortunately these standards are in various stages of development
and deployment--

« not all of them are finalized as specifications;

« even for those specifications which are finalized, they are
differently implemented, incompletely, on different browsers,
including the W3C's 'Amaya' flagship browser.

MOST APPROPRIATE METHODS, IF THEY WORK

My advisers agree: the two W3C methods which should do the job most cleanly
are XINCLUDE (for the content list) and XPOINTER (for the presentational
markup). The details need not concern us here, as they should be should be
readily apparent to anyone who knows these methods.

Unfortunately, tests by my advisers indicate that none of these browsers
(Explorer, Netscape, Opera, Amaya and Mozilla) to be sufficiently compliant
with the W3C standards for XINCLUDE and XPOINTER to use them for
implementing VLIT at the present time.

TACTICAL ISSUES

For our intention to implement the virtual literary format, there are several
options--

1) WAIT-- until the official bodies and implementing companies to
converge on standardization.

« Problem: We have no assurance that they will
converge on standard implementation in the next five
years, if ever. (Consider the continuing variations of
JavaScript between Netscape and Explorer.)

2) SIMULATION BY JAVASCRIPT AND RELATED
METHODS. A solution proposed severally by Durand, Brailsford
and Stewart is that we implement in the file format some
combination of code (especially Javascript) to simulate the intended
effect. (We have done this in the Keio Transpublishing Project.0)

« Problem: Such a format obfuscates and entangles the
simplicity of the VLIT design.

« Problem: This is subject to varieties of Javascript
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implementations, and their possible changes.

« Problem: This may only be an approximation, with
inconsistent and undesirable features.

« Problem: This format might then become inferior and
obsolete, if and when standardization converges.

3) PLUG-IN FOR A WHOLLY DIEFERENT FORMAT. There is
a case for creating a fully alternative format and a plug-in to present
it, programmed in anything from Python to ZigZag. While thisis a
further divergence from W3C's intended standards, it also releases
us from many concerns which are both irrelevant to our cause and
could waste resources.

« Problem: the psychological issue of noncompliance to
W3C "standards" could work against us.

However, that has not prevented RealNetworks or
Flash from becoming accepted on the Web.

Moreover, support from a major source (such as the
French government) could overcome such resistance.

CONCLUSION: THE CHOICES IN BRIEF

We should do whatever is necessary to make the system work as soon as
possible. Waiting for others is rarely the productive way to proceed.

Even to use the W3C's chosen methods, we will have to create code to
implement the W3C methods correctly in order for the VLIT methods to work.

If, however, we need to do serious programming, is there any point in
simulating the irrelevant structures of the W3C while we are waiting for them to
come into synchronization? Or should we build a better format and plugins for
it?
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Appendix J.
Xanadu® Design Ideas

This is excerpted from "Xanalogical Structure, Needed Now More than Ever:
Parallel Documents, Deep Links to Content, Deep Versioning and Deep Re-Use"
at http://www.sfc.keio.ac.jp/~ted/XUsurvey/xuDation.htm]

Theodor Holm Nelson, Project Xanadu* and Keio University

Xanadu Design 1deas

Unusual design ideas of the Xanadu Project have included (keyed to the
standardized list of Xanadu implementations, with best recollection as to dates),
and no attempt to sort out credit.

We will also not consider here those other parties who are credited with some of
these ideas, or who was first. These are interesting and important issues, and of
great importance for professional courtesy, but much too tangled for the present
discussion.

* hypertext concept, xu60 (term introduced 1965)
* hypertext links, xu60
« referential editing, xu60

» transclusion, xu60; item-level transclusion with parallel display,
xu635; character-level transclusion in a universal address space, xu88

* branching versions, 1960
» copyright solution by referential transclusion, xu60

» network storage for documents paid for by publisher, xu60
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« transpointing windows, 1965 (term introduced 1994)
« proposal for email, 1965 (implicitly proposed in illustration)
» parallel markup, xu70

» ring buffers for text, parallel ring buffers for parallel markup and
editing, multidimensional ring buffers, xu70

« threading a display processor through the main data structure (rather
than generating a separate display list), xu70 and xu99

« event loop driven by user input (JOT™, xu72)
* piece tables, xu72 or earlier

- enfilades: the model T enfilade (a data management tree for indexing
linear text and editing it by reference), xu72; tightly coupled enfilades,
xu76 and xu88; two-dimensional enfilades, xu88

« general enfilade theory, ca. 1980 (generating data management trees
with an upwardly propagating search property and simultaneously a
downwardly imposable structural property)

* fluid media with stabilized universal addresses, xu88 (term "fluid
media" introduced 1999)

» generalized xanalogical protocol based on lists of content spans, xu88
» tumbler addressing (multi-segment universal addresses), xu88

« tumbler span arithmetic based on transfinite arithmetic, xu88

* tumbler span matrix operations, xu88

* version management by tumbler span permutation matrices, xu88

» search of entire docuverse for overlapping spans by 2D enfilade,
xu88

« the ent (a singular enfiladic structure with built-in versioning), xu92

« multidimensional list structures with cursor-centric viewing in rows
and columns zz86 (ZigZag(tm) structure), zz86
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» transcopyright doctrine separate from software, transco95
« transpublishing within conventional HTML, 1996

« transclusion tag and protocol specifications to work in ordinary Web
browsers from special transpublishing servers, hts99

* N 1/2D graphics, xu99

 multidimensional computer structures and graphics with a ZigZag
spine, xu99

« ND mapped to 3 1/2D for high-performance use of 3D graphics
boards, with OpenGL threading through 3D views of the ND structure,
xu99

- profuse interpenetrating structures as an alternative to "applications",
xu99

* high-performance 3 1/2D as a potential alternative to the "desktop",
xu99

» profuse interpenetrating structures as an alternative to "applications",
xu99
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Principal Xanadu Internal Designs

These are the principal designs for Xanadu internal mechanisms that are known to
me. (However, other members of the project may remember other significant
designs.) For the sake of discussion here, I have given coordinated nicknames to
these principal designs. Unfortunately documentation is spotty and being
attempted retroactively. At least ten of these designs (marked with asterisks
below) have been implemented to some state of demonstration or delivery. Dates
selected are those of significant closure.

* xu60-- 1960 preliminary design (currently undocumented)

* Xxu65--1965 zipper lists (23); implemented 1996 by Kiyoki Ookubo
and others, using Yuzuru Tanaka's IntelligentPad system (115)

* xu67-- 1966 SNP design (Sexus-Nexus-Plexus) separated data into
content, referential lists and links (currently undocumented)

* xu70-- 1970 parallel markup, ring buffers (27)

* xu72-- 1972 first enfilade (model T), enfiladic referential editing
using word-processor interface (28)

* xu76-- 1973-6 designs by William Barus (currently undocumented)

* ent80-- core design of "ent" versioning enfilade system by K.Eric
Drexler (26)

* zz86-- multidimensional list system with cursor-centric views; now
called ZigZag(tm) (71, 70); prototype implemented 1997 by Andrew
Pam and variously downloadable (73), instructions at (75); extensible
with explorable genealogy demo and genealogy demo instructions
(77); Java version now being developed under open source ("Gzigzag")
at Sourceforge.net under stewardship of Tuomas J. Lukka (recent
version downloadable (26)).

* xu88 (formerly called Xanadu 88.1 and now called "Udanax
Green")-- distributed client-server system programmed in C,
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principally designed and implemented by Roger Gregory and Mark S.
Miller, partly based on the general enfilade theory of Mark S. Miller,
Stuart Greene and Roger Gregory; for fluid media registry, version and
link editing, version delivery, link following and transclusion following
across a distributed network (10, 12); now released under open source
at udanax.com), with extensive protocol documentation (29, 30);
previously-secret internals are now being published (26); remaining
work to be done (31)

e xu92 (formerly called Xanadu 92.1)-- 1988-92 design (9); by Miller,
Tribble and Pandya based on K.Eric Drexler's "ent" data system
invention (26) and programmed in a small common subset of Smalltalk
and C. While full system did not run, the Ent mechanism (ent80) was
said to be robustly functional. This code is now released as Udanax
Gold under open source at udanax.com

* hcoin96-- HyperCoin(tm) gateway micropayment system for Internet
microsale of transpublished content portions (56, 57); implemented as
working prototype 1996 by Andrew Pam; patented 2000 (58)

* osmic97-- demonstration of branching referential versioning (48, 47);
designed 1996 (49, 50), implemented 1997 by Ken'ichi Unnai in Perl
(server) and elisp (client), downloadable (51, 52); implemented again
1999 again under the direction of Yoshihide Chubachi (OSMIC
renamed INLUV)

* 2797-- prototype of ZigZag® hyperstructure system implemented by
Andrew Pam (from a design completed ca. 1986).

* tpw98-- downloadable and self-installing functioning articulated
demonstration of transpointing windows to run under Microsoft
Windows; implemented by Ian Heath, based on U.Southampton
Microcosm engine

* hts99-- transpublishing server prototype (46) using transclusion
formats for ordinary browsers, running from document database;
implemented 1999 under direction of Yoshihide Chubachi; design
(44); current implementation front page (46)

* xu99-- Floating World design (large preliminary design document 78
(then called ZX)): structures for interactive multidimensional graphics
with discrete ZigZag backbone and xu88 fluid-media model

* g7200-- "Gzigzag", a version of ZigZag® written in Java under the
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direction of Tuomas J. Lukka at Jyviskyld University in Finland;
available at www.gzigzag.org

* CosmicBook00-- CosmicBook ™ parallel hypertext system
implemented by Ian Heath in 2000. Free CosmicBook is reader now
deployed from xanadu.com/cosmicbook/

* VLITO1-- a virtual file (content list or EDL) to be opened in Internet
browsers, to be fulfilled from rightsholders as required.
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A Joint Disclosure by Udanax.com and Project Xanadu
as of August 23, 1999
to accompany our presentation at the O'Reilly Open Source Conference

Xanadue Technologies-- An Introduction

[Updated to reflect what was actually said at the meeting, with clarifications of the
illustrations that were shown. Further citations will be found in our ACM review paper,
"Xanalogical Structure: Needed Now More Than Ever" at

http://www.sfc keio.ac.jp/~ted/XUsurvey/xuDation.html. See also our book Literary
Machines.]

WHAT THIS IS

Udanax.com (formerly XOC, Inc.) have agreed that the software until now
referred to as "Xanadu" (particularly Xanadu 88.1 and Xanadu 92.1) is now to
be released as Open Source under the X license. All data structures previously
held as trade secret by XOC, Inc. are deemed to be no longer secret and all
associates and past members of Project Xanadu and XOC, Inc. are released
from their non-disclosure agreements with respect to these strucutures.

This page, (and the other accompanying pages at xanadu.com and udanax.com),
are the first publication of what have been called the "Xanadu Secrets", in
particular, Enfiladics and the Ent.

The shortcomings in this presentation, which are considerable, are entirely due
to a lack of time and resources to document what we have done. However, we
will endeavor make available all the technical material we can find, either on the
Web or through paper publication. Some of these materials are scattered and
have been brought back together with considerable effort.

All the structures and algorithms discussed here were disclosed at the Open
Source Conference (to the extent that time allowed), and are being made
available on the Udanax Website thereafter, in addition to this page at
xanadu.com.
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The two principal bodies of Xanadu code from 1998-92, until now called
Xanadu 88.1 and Xanadu 92.1 respectively, will be packaged for distribution at
the Udanax site under the names "Undanax Green" and "Udanax Gold". We
desire that development of both shall go forward according to the Open Source
model, with contributions from programmers of good will around the world.

BASIC CONCEPT

The principal insight was in place by the end of December 1960. It was this: if
text and other media are maintained as referential structures, the resulting
structure will have numerous powerful advantages over merely moving the
contents around.

GENERAL XANADU MODEL

Metastructure
and
Interaction

REFERENTIAL
STRUCTURES

(lists of contents) /
\ J

]
A e AN A

MEDIA CONTENTS
— \g_
.b — CONTENT
LINKS

The links (unlike the later links of HyperCard and HTML) are between sections
of content.

The advantages of this structure include:

LINKS CAN ADHERE TO CONTENT: if the content moved, the
links are still connected.

ANY NUMBER OF OVERLAPPING LINKS MAY BE
CONNECTED TO THE SAME MATERIAL.
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CONTENT CAN BE MOVED WITHOUT BREAKING LINKS
Therefore we may have a NEW COPYRIGHT MECHANISM:
DELIVERY ON LINE, WITH SALE OF PORTIONS BY
INDIVIDUAL RIGHTSHOLDERS. This could make possible a
new copyright mechanism, with unrestricted re-use without
breaking either links or copyright.

(Moreover, TRANSCLUSIONS CAN BE SHOWN BY
ADDRESS COMPARISON.)

All these ideas are discussed elsewhere, esp. in Literary Machines, The Future
of Information and at Ted Nelson's web pages.

While this idea has always been simple to state, the details must be reconciled
carefully, and have resulted in a number of different models. (There are always
difficulties in resolving details to a clean design.) A very simplified version was
published in 1965 (Nelson, "A File Structure for the Complex, the Changing,
and the Indeterminate”. Proceedings of ACM Twentieth National Conference,
1965.)

Nelson first presented this idea to a technical group at Brown University in
1968. (That version was called SNP, for "Sexus-Nexus-Plexus", divided into
the illustrated levels: content, referential document lists, and links.) The others
called the design "raving", so it was dumbed down to one-way links. When
asked how the user would get around, Nelson suggested a stack of locations
visited. The resulting implementation was the Brown University Hypertext
Editing System (CITATION TO CHECK: Carmody et al., "A Hypertext Editing
System for the 360", in Faiman and Nievergelt (ed.), Pertinent Concepts in
Computer Graphics, 1968).

This dumbdown cast a long shadow. While the exact pathways are difficult to
delineate, it appears to have established the design of the World Wide Web and
the browser as we know it.

VISUALIZATION

In any computer project, the problem is always finding constructs which are
sufficient but clean. We published these illustrations in 1972 (simulated in the
pictures with cardboard and clear plastic above a Selectric keyboard) to show an
extremely simple way of showing two-wa links and transclusions.
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The idea was of course to see the connections in their two-way reality. The
connection-lines should go between the contents of the windows, so that either
window may scroll or be moved independently.

Unfortunately, due to the politics of standardization and other social processes
of the computer world, the windowing standard became that later designed at
Xerox PARC, which mimicked paper instead, and could not show connections.
Furthermore, 1-way links became the prevailing concept; such links could be

followed only from origin to target, and never displayed side-by-side.
EARLY TECHNICALITIES

The first eleven years of Project Xanadu was Nelson either by himself or with an
occasional single collaborator.

To implement the sort of interconnection shown in the photographs above,
various technicalities were devised. This illustration is from a 1971 document,
showing the steps for sideways intercomparison (as shown above) ina relatively
conventional file representation.



SEPS OF £F1EE AND INTERE)(E CoMMUNICATTON

several £.¢05 are 1nvolved in file and interfile
cemmualcation. e scpargtion of toese elepr ie irtended
Lo rimpiffy the strusture, ul come cost in overiead.

il

TMP

TN
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However, it was becoming obvious that more generalized structures would be

necessary, to support links and transclusion among documents and versions
taken more than two at a time.

A BRIEF HISTORY OF ENFILADE WORK AT PROJECT XANADU
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The first enfilade (the "model T") was invented/discovered by Nelson in 1971-2,
with the assistance of Jonathan V.E. Ridgway and the late Cal Daniels. (To the
best of our knowledge, it was about eight years before others published similar
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methods.)

*ENFILADES [the *name-with-asterisk denotes content which was previously trade
secret information of XOC, Inc.]

"Enfilades" are a class of data structures (and of course their corresponding
algorithms). While a number of enfilade discoveries have since been published
by others, the underlying generalities found by the Xanadu group have not, to
our knowledge.

As widely suspected, enfilades are principally tree structures, but with a number
of additional key features of interest.

EXFILADE .
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*THE MODEL T ENFILADE

The Model T was originally designed as part of the JOT project, a subsystem of
Xanadu design for editing large bodies of text on cassette tape. (Only accidents
prevented the completion and release of JOT in 1973 as the first personal word
processor.)

The text itself would not move, but pointers to it would be rearranged.
In order to function with large bodies of text, a tree structure for pointer-based
editing was devised. An intrinsic design intention was to allow the tree to grow

to any size by systematically maintaining a subrepresentation of the tree in core--
in other words, system-supported caching particular to this method.
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The central feature of technical interest was that each pointer contained a count
of the numbers of characters below (a field we called the WID, since it showed
the width of contents referenced underneath). This is indicated in the following
picture as the second square of each pointer.

c ) Level
EKZ‘:\"L 1 E:’ﬂ &7?:::.,[(‘,"1&- g

WIDs in amoeba of the Model T enfilade

The lowest-level pointer (level n in the above illustration) pointed directly to a
text segment. Its WID was the length of that segment. Above level n, the WID
field summed the WID fields below.

This sum of WIDs propagated up the tree to the root pointer, whose WID
therefore contained the text length of the entire document. This arrangement
made it possible to go directly to any location in the document, by evaluation of
the WIDs on the way down to the final content.

EXAMPLE OF USE

Today's word processors typically offer only rudimentary rearrange, by deleting
text into a buffer (the misleadingly so-called "clipboard", rather than the richer
forms of rearrangement in constant use by prose authors). We designed the
1972 system for rearrangement of two sections to be exchanged, either
consecutively or around an unmoving section. (These were respectively called
the Switcheroo, with three cuts defining two sections, and the Switcheroonie,
with four cuts defining three sections.) An author was to delineate the cut-
points with exclamation points (a convention later adopted by Word Perfect).
These cuts would then be transferred to the structure of pointers and be applied
to the contents below.

The following example shows how three cuts would determine a rearrangement.
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Internals of rearrangement, Model T enfilade, 1972.

Letters here identify reference pointers ("crums") being kept in core.

THE CRUM TABLE
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Crum Table enacting rearrangement in the previous illustration.

The crum table shows how the rearrangement is enacted within a buffer
containing and identifying the crums. A numeral is associated with each crum,
showing its level in the tree structure of the enfilade, thus modelling a
subrepresentation of the whole structure. The lowest-level crums (level 4) point

to string data. WIDs are not shown.
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In this map, the three-cut rearrangement of the previous illustration is mapped
into its constituent operations on the crum pointers. The "¢" symbol indicates a
cut to be made in the crum, specfically to crums K, H, M and N, which we see
propagated up to the highest necessary level. A rearrangement of the crums
(and sending the crum table to mass storage) completes the rearrangement of
the text below.

The first two rows of the illustration identify the crums of a subrepresentation of
the enfilade, starting with D, a crum at level 2. Passing rightward, six crums are
omitted from the map; then F, a level 3 crum (not involved) and G, a level 3
crum, where the work begins. Below G are 14 level-4 crums (omitted), then K,
a level-4 crum involved in the operation, and its succesor L, not involved. We
see H, a third-level crum involved in the rearrangement, above M; four other
crums are not shown, N (involved in the operation), and then other crum-counts
of crums which are omitted.

In the third level of the diagram, showing only a part of the table, we see the
cuts propagate to the bottom level as the rearrangement is consummated.
Sections of crums are exchanged, after which the "¢" symbols may be removed
from the crum table.

To enact the operation, K, M and N are cut. In the method illustrated here, the
"¢" sign is used as an actual marker in the crum table. Crum K is replaced by
crum K1, the "¢" sign and crum K2. Crum M is replaced by Crum Ml1, the "¢"
sign and crum M2; crum N is replaced crum N1, the "¢" sign and crum N2.

In the last level of the diagram,

Depending on the depth of the tree and whether the upper crums contain all the
affected contents, the cuts may have to propagate to additional levels, which can
be easily done by iterating the same method.

*THE BARUS CONJECTURE

William Barus, then a philosophy graduate student at the University of Chicago,
generalized this basic enfilade in surprising directions. He conjectured that
version management could be handled by separately maintaining two sets of
pointers to the content-- the original input sequence, and a current version. This
approach led directly to the other conceptual breakthroughs.

Based on Barus' discoveries, the Xanadu group gathered for the "Swarthmore
summer" of 1978. This led to

1) the discovery and elucidation of General Enfilade Theory; 2) the design of
the Xanadu 88.1 system (Udanax Green); 3) the discovery of the Ent; and 4)
Xanadu 92.1 (now Udanax Gold) '
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*GENERAL ENFILADE THEORY

(The reader should understand that this brief introduction is not the whole of the
theory, and is referred to the originators or to Roger Gregory.)

General Enfilade Theory was discovered and elucidated within the group during
this period (though still not published) by Mark Miller and Stuart Greene (now
Stuart Grace). They discovered that enfilades had two basic properties which
could be independently tailored to create powerful data structures as needed.

The two properties were called WIDativity (upwardly-propagating properties,
such as the WID field of the Model T enfilade) and DSPativity, which was also
present (though unsuspected) in the Model T enfilade. DSP, standing for
"displacement", applies to properties which propagate cumulatively downward,
being imposed from above.

Example: in computer graphics, a WIDative property (upwardly cumulative) is
the bounding box, which grows as the tree included becomes larger. A
DSPative property is matrix rotation, such as that of a finger of a hand on an
arm, where the movement of a single bone of a single digit is a matrix product
of all the motions farther up the tree.

What was the DSPative property in the Model T? It was the sequencing of the
pointers, which sequenced the text below in a tree of downward imposition.

Both WIDative and DSPative properties must be associative, i.e. for such a

property p
ApBpC)=(ApB)pC

because there is no telling how the next version will be edited. However,
WIDative properties must be associative horizontally (like the sum of the WIDs
in the Model T enfilade) and DSPative properties must be associative vertically
(like the positions of the crums in the Model T enfilade).

General Enfilade Theory permits the creation of custom enfilades by the suitable
selection and design of WIDative and DSPative properties.

XANADU 88.1 (now "Udanax Green")

The Xanadu 88.1 system was designed by Roger Gregory and Mark Miller in
1981, and essentially completed in 1988. This system, described in our defining
book Literary Machines, searches a vast address space such as the Internet,
creating a distributed representation of the system on many servers. Each server
manages its own dynamically explored subrepresentation of the whole. Each
node may subcache portions of the docuverse as required. The whole space
may be searched with unusual efficiency for overlapping content links and
transclusions.
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Consider the linear address of the docuverse, or a subset, as a line. (See
illustrations in Literary Machines). This address space is measured in tumblers,
which are multipart numbers of the form 0.zzz.yyy.xx ..., where the fields
"zzz", etc., are any integer. The zero is convenient for the calculation. The first
field zzz represent a node, the second field yyy represents an account (perhaps
author or company), the fourth field xxx represents a particular work, the fourth
field wwww represents an address within the work, and the fifth field vvv
represents the element type. What is particularly interesting is that stretches of
the docuverse are represented by a starting tumbler and a difference tumbler,
manipuated with unusual numerical address operations based on transfinite
arithmetic. (This is presented in Literary Machines.

*PREVIOUSLY SECRET INTERNALS OF 88.1/U.Green

*The Istream. Consider the docuverse order of content pieces (sometimes the
local order of arrival and storage) as the invariant stream, Istream or I. (It is not
going anywhere, and will be rearranged in place.)

*The Vstream. A current permutation of a document is represented by another
ordering of the same contents. This is called the variant stream, Vstream, or V.
This rearrangement V is represented as a permutation matrix.

It was explained in Literary Machines that tumbler arithmetic is used for
calculating spans of addresses. Actually tumbler arithmetic is used for address
matrix operations throughout the system.

*ENFILADES OF U.GREEN. There are three interacting enfilade structures:
the Granfilade, the Poomfilade, and the Spanfilade.

*The Granfilade (Grand Enfilade) manages the content of the whole address
space, similar to the function of the Model T enfilade. As new content is added
throughtout the docuverse, its presence percolates upward as counts in the
whole system. (How this is distributed is another matter.)

*The POOMfilade (Permutation Of Order Matrix Enfilade) is local to a
document. It provides the I-to-V and V-to-I transform-- that is, given any
location of contents in the address space (an I-address) it finds the
corresponding current address of that element (V-address), and vice versa.

*The Spanfilade (Spanning Enfilade) is where the real work of the system
occurs. It provides V-to-V transforms, making it possible to go from a Vstream
address in one document to the Vstream address of the same content in another
document. This is the address comparison for both links and transclusion
spoken of earlier. The spanfilade is also intended to provide the sieving function
that filters out the irrelevant connections.

The Udanax Green code is in C.



Udanax Green ran on a small scale, but development was stopped in favor of an
improved design, the less-finished Udanax Gold, based on Drexler's Ent.

*THE ENT

The Ent was invented/discovered/designed by K. Eric Drexler
(discoverer/inventor of nanotechnology and head of the Foresight Institute).
The Ent, named after the walking trees with great memory in JR.R. Tolkien's
Lord of the Rings, is a data structure and algorithm plex which manages
complex versioning of arbitrary objects with low overhead and great parsimony,
representing each version simply by a handle into complex of data.

XANADU 92.1

Xanadu 92.1 (now Udanax Gold) was architected by Mark Miller (who later
acknowledged as his co-architects Dean Tribble and Ravi Pandya.).

*PREVIOUSLY SECRET INTERNALS OF 92.1/U.GOLD

This consisted of the Ent and various object-oriented wrappers for it, seeking
the most robust, efficient and generalized version. Xanadu 92.1 was still
unfinished when Autodesk dropped the Xanadu project in 1992.

Xanadu 92.1 system was based on wrapping the Ent, mapping it to a highly-
generalized multidimensional coordinate space for arbitrary data, and
encapsulating requests and deliveries for efficiency.

Design of 92.1 began in 1988. At that time, object-oriented programming tools
for large projects were in poor shape. The group chose to maintain identical
parallel code in a carefully-chosen mutual subset of Parc Place Smalltalk and
C++, in order to obtain certain benefits from each.

The U.Gold code has satisfied certain tests but is not considered to be usable as
yet. However, the kernel Ent routines, wrapped by the rest of the system, have
worked well since about 1990. It may be an interesting project for someone to
endeavor to extract the Ent code from U.Gold (the name for the distributable
version of Xanadu 92.1), in the same manner that the "curses" library was
extracted from Bill Joy's vi text editor.

AVAILABILITY

The code will be available from the udanax.com website, with a release date of
23 August 1999.

LICENSES AND TRADEMARKS

Release will be under the Berkeley II open source license, requiring no
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acknowledgment of use.

To avoid confusion with present work at Project Xanadu, the names "Udanax
Green" and "Udanax Gold" will be given to these packages and their ongoing
versions. However, this software was called "Xanadu Code" in the past, and of
course any reference to it in the past tense may correctly refer to it under the
trademark "Xanadu". It is just not being called Xanadu from now on, as it spins
off into new adventures.
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Appendix M.
Xanadu Designers.

This is slightly extended from "Xanalogical Structure, Needed Now More than Ever:
Parallel Documents, Deep Links to Content, Deep Versioning and Deep Re-Use"
at http://www.sfc. keio.ac.jp/~ted/XUsurvey/xuDation.html

Theodor Holm Nelson, Project Xanadu* and Keio University

Principal designers involved in various versions of the Xanadu designs have
included (in alphabetical order)--

Paul Baclace
William Barus
Les Carr
Yoshihide Chubachi
Cal Daniels

K. Eric Drexler
Stuart Greene
Roger Gregory
Edward Harter
Ian Heath

Chris Hibbert
Eric Hill

Hugh Hoover

Rob Jellinghaus
Roland King
Tuomas J. Lukka
Marlene Mallicoat
Michael McClary
Mark S. Miller
Theodor Holm Nelson
Kiyoki Ookubo
Andrew Pam

Ravi Pandya

Bill Richard



Jonathan V.E. Ridgway
Jonathan Shapiro

Marc Stiegler

Johan Strandberg

Dean Tribble

Ken'ichi Unnai

Steve Witham.
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