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Thie note will discues in detsll certain aspecte of s
videotape editine consocle with a computer nerve center,
deslrned to speed up videotape editinr and enrich the
editor's options. The ceneral desien was discuesed 1n an
earlier note, "A Sophistlecated System for Videotape (and
Motion Pleture) Editine." In part thie is an expanslon
of ldeaes presented before the Soclety of Motlon Plcture
and Television Enclneere in 1965, to be publlehed 1ln a
larcer version in the J.8MPTE later thle yesar.

However, other contents asre proprietary, and are here
presented in confidence. Certaln ldess 1in thle paper masy
be patentable, snd thelr encloeure in this propoesl does

nct conetitute their publicetion or rellinquishment.
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INTRODUCTION

It is now poselblq{o put a8 computer at the nerve center of
videotape editine, snd therefore filwm editlner 2s well. The
detelles of ewitchine and controlline tapes may be concentrated
and coneolidated ln the cowmputer, simplifyine the editor's
Job. Individual ehote will be automstlcally assewbled into
congecutive sequences, under the editor'e directicn. 1In
addition, new services may be deslrned and prorrammed 1into
the system, to eluwplify bookkeeplns, render compsrisons more
convenlent, and clarify decislions.

This 1e not the baesic propossl, but an extenslon of it.
The resder who wante a clear ldea of the way the system is to
behave should ® =0 to the section called "System Behavior and
Services) pare 3°.

In thie paper varlcus detalle of such & eystem will be
explained. Theee include 1) the control interfsce amone the
component unite, 2) poesible detaile of some operations,

3) ® the form of storare and fllins, and 4) ¥ epeciflic procedures
that xk»kx msy be ewmployed in shot reasrrancement. 1In additlion,
there will be clarificetiong of poesible services the system

can perform, includline such technlquee as epecifyins ehot
aseenbly by wreltten descriptions.

Thie paper deecribes & hirh-capsbllity eystem, without
shortcuts. Lesser systems are of course possible, and would be
eaeler to lwplement. But in the lons haul the system described

nere will be the lmportsnt one, and it mirht as well be berun

now ae later.




There are three guestlons the reader 1s likely to have
about the eystem described in thle paper. First, can 1t be
done st 211? Second, 18 thie method sppropriate? And third,
what ie the exact usefulness of the services propoged here?

The anewer to the first msy surprise peocple, but le
stralchtforwerd, an unqualifled yes.

The second gueetion, the appropriateneese of the couputer
methods described-- especially the flle wethodex-- le arcuable
amone experte. It depends in part on the extent to which
text handlins should be a part of the syetem. It is my
personal belief thst without text handline the systew can do
nothing elrulficant, except speed up what le ®® done already.

It 18 on the thid question thet the potentlasl user
may hesitate.

Of course, new ® and unaccustomed procedures are involved,
and eome of these mey cause objecticne. One of the unusual
features of this eytem 12 the use of text labels for commaXndine
new shot sequences. Socmebody has rot to type these in.

A few people 1've talked to thlnk typlnr ie woree than epllicine.
But even if this is true, ways can be found of tyine & secretary
into the system. (Notew that there les presently no way to

o from dlctation to computa;rinput)

But ucers wlll not ¥ be always held to particularx servlices
thet onexz®x perscn has dreswmed up. These services asre open-ended.
They may be redesiened end chanred at any tlme as better ones
become espparent. Thie eyetem can evolve and crow ae we thlonk of

new services.




It should be emphsslzed that the user actione will be ex-
trewely quick and easy. OUtherwiese the eystem would be too much
troubls.

4 computer-based systew ehhuld eslwaye elmplify and clarify
humen sctivity, makins work easler and gqulcker. The popular
tmwere le unfortunstely the opposite: that coamputers are extremely
"31fficult” snd alwaye "numeriesl." Nelther of these lg true.
The system tc be described here s intended to eimplify and
clarify. The user need never ees 8 pusber unless he wants to
use thew.

Specisl pushbuttone, ete., willl of couree be needed. But
these will not be diecussed here. The resder muet aseume that
when it saye here, "the editor umay do guch-and-such,” that s
fairly convenlent meane can be provided for him to do 1t.

But ths exsct layout of puehbuttone, etc.)would evelve slones with
the systeum.

Other detalls to be omitted here 1include waes wemory
and other coumputer detalls. There willl be €ome diecuesion of
the switchins hardwasre and® procedures. But these, too, are
% shallow agpecte of what hse to be done. The problem ie to
provide comprehenelive services tnvolvineg text end slternatives.
(If were switchin~ were the only problem,a ten-thousend-doller
cowputer could handle 1t.)

Mueh computer prosrzamlins 1 necessary to mske a beeilc
syetem work. But ss eoon as @ gyetem exlsts which 1s better
then £ present methods, lwprovemente can be made at leleure.

The user services are bullt on top and easslly chanrexsble, llke

the superstructure of a ehlp.




This psper ie intended merely to state in detalled ocutline mxzel
a set of technimquee and services that will make such a syetem

worth be~ipnine, ani persuade the reader that the syetem 1is

currently poseible.




CUNNECTIONS

Althourh computer control of videotape recordere and
switehine ie 2 new applicatlion, computer control of thinre
in ~eneral ie an old problem with old solutions. Control
sirndle out from the computsr, end feedbeck slrnsle back
fromw equipment to the computer, are a conventicnal matter.

The meln input-output tesks need in this eytem are
1) exsct control of videotspe recorders (VTRe), 2) control
of 8 ewitchine network, sni 3) text dleplay. The mechanlcs
of the text dieplsy wlll not be discussed here, since 1t le
s standard cowputer sppllicsastion.

The dicritsl interface is falrly stralebtforward, slthourh
there sre certsin cholces to be made (exterior catlne vs.
holdine recisters, etc.)

Command code patterns would bs sent out by the computer
end be decoded so as to reach indlvidusl unite as sffectlive
electricel sienale. The decodlns system ie ueualyravallable
from the computer menufsctursr; spsclfic counnectlons to
externsl eircultry muet be established by the cuestoumer

(or, in thie cese, the videotape enslneer)




VTR Hookup

Computers gcap control videotape recorders (VIRs). The
exsct connections to be wsde to KB VIRs will depend on the
technical ¥x detalls of the VIRe employed, and the relatlve
glupllcity and coet of partlculsr connectione.

Presumsbly the baslic functlone of the VIR are under
electronic and/or solenold control from ths computer. These
include Pley, Reecord, and Rewlnd. They may alesc include Fast
Forward, Mark (eektablishins an edlt marker on sn editine track
of the tape), Step (move forward one frame), and Backstep
(move backwsrd one frawe). Slow Forward, flow Back and
Transfar in Reverse (between VIRs runnln~ backward) would be
particularly helpful for thls application, but may be too difficult.
It would sleo be beneficlsl to be able to chanse from Pley to
Record X without stoppine, ani vice verss, and to ¢o from
normal speed to fast without stoppines, and vice versa.

Presumsbly no VIR with all these facultles exlete now.
Whether 1t ie worthwhils to have some of these facultles
entineered, and whieh of them, will requilre detslled study.
Teine|-aud-paper aalevldfions of fhe
Pre timpe lmprovements each would offer should inilcate, for
each of theee capacities, whether 1t le worth creatine.

(But as an example, 1 wéuld ruese that addine Tranefer 1n

Reverse would be =8 esood se doubline the nusber of B VTRe in

the syetem.)




Switchine Hookup

A laree number of swlitchine connsctlons muet ke sut ject
to esparate control by the computer. Different ® sirnsle by the
conputer muet be able to conneset gpecillec video outpute with
Aipeclflc video inpute. In sddition to the gwitehine, the
conputer ehould be sble to manace fadee, diesolves and poesibly
mattee. For thie reason contrcllsble sttenustere at the video
inpute or outpute wmleht 2leo be wanted.

Similarly for suilc. A complete sudlo ewitchins eystam
ouet be under computer coutrocl. Esch VIR muset be connectseble
by the computer to epsciflc audioc lines, snd there muet be
a complete set of volume controle wndex slso undar computer control.
Continual resget of z2uldio pote muet be possible, for fully
automstie control of the sound mix.

Tquivalent ewitchlne procedures c@n be used for switchlne
monltors and speakers.

As 1t happene, video switchins equipment which 12 dieltally
controllable ls s cataloe item from at leasst two flrus (Whietler,
Trouwpeter). The only questions are a) how to arrance the diesltsl
interface, and b) how to srrauve the swliches. The diritsl

\nterfsce problem hae already been mentloned. It le e deeirn/coet

problem, and do=e not requlire our attentlon here.
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Metrix ve. Trunks

Another technlical lessue concerns the relative asdvantaces
of different switchine methode. One method wculd be to hsve

a complete switchine matrix with crorepointe between gll inputs

and outpue.
INPUTS
123 456
VIR ap A A D 2 -
OUYPUTS 1 I I
vV A
VIR X3 SUTERXEXK -
VIR 4 .
VIR 5 =2
VIR 6 ”

A simpler srrancement would switeh all inpute and outputs to wxmd
end from trunk linee. (However, probably at leset two trunks
would be wanted, to pruxEwtxExiu permlt setupe in edvance and

simultsneous viewins of more than ®m one monltor, 1f desired.)

QUTPUTS INFUTS
NAANDAN
TRUNK A i :
TRUNK B \
, T
VY VY

The relative sdvantace of the trunk method lncreases with the
number of VIRe, ss can be eeen from the number of video
ewitehine connectlons required by the two methode.

Number of VTRe | Matrix | A & B trunke
(1nput & output from

each machine
to esch trunk)

2 & 8

“ 16 16

6 % 36 24
8 64 22
10 100 0
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However, & counter-srsument for the gwitehline matrix
1e that a full switchine matrix will permit unrestricted simul-
taneous copylnes smone VIRs. The trunk method would require
one trunk for esch poseible slmultansous transfer. If there
were four trunke, no wmore than four tranefereg could take place
elmultaneously; and one of these trunke would be required for
esch monitor chsnnel used, ®X removine them from participation

in tranefers.
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VIR Etatue Sirnele, Timine and Feedback

8i-nsls frow the VIR to the computer willl aleo be required.
The selection of the moet simple, praectiesl or efficlent
sirnals will require detsiled etudy.

One important cleee of elensl would tell the computer the
present activity of tk® a VIR, eo that 1te statue could be
checked. These could be pulsee or voltare levels indlcatlne
the eurrent motlon (forward or back, fast or slow) and state
(plsy, record, idle). A "freme" pulee, iniicatins the paseace
of a couplete frame, le probably desireble; thies could be
rated by the flyback or blankins slcnals of the video. However,
1t should be independent of whether the VIR le roins forward or
bsekward, feet, slow or st normal epeed. FPerhsps there ghould
aleo be a way for<£$§= VIR to indicnate that 1t has resched a
Jdestlnation-- berinnine of tspe, end of tape, or edlt wark.
(Theese misht all be combined into a "eompletion" sirnal.)

A number of poeslble methods mirht be ueed for the timline
of shote. It mi~ht eeem obvious to use edit markers of the
Editec type, se ie done now. But thie may not be ae ~o0d an
1dea s8 1t seeme at first. The cowputer cen by other means
address to apy frame, so that Editec msrks are not esesentlisl.
Moreover, when the exact berinnine snd end of & shot are not
exsctly wweitwdiwys declded, the Edltec marks 1e no particular
help; the computer can addrees the alternatives separately.

A verlant scheme would dletribute edit merke at resuler IntErwsi

intervale evenly throurhout the videotspe, and merely tranemit

special sirnale to the couputer as they ~o by, inetesd of etoppine.
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Thie would meen that frame-by-frawe countlne would have to
proceed for only short dietances.

A third poeelbility is to use s cue track for complete
addressee in diritel formst. The cue track ueed for Bdltec
could probsbly be put to better use as an gddrese trasck, hwidzm
holdine the sbsolute address of every psesine freme (as ln
Matsucks'e system). Thie would save a lot of countine of
frame puleee: the computer could alwaye gscertsln the abeolute
positlon of the wovine videotape. It micht aleo a2llow the
computer to find out sasily where & VTR hse cotten to in a
pewini or faet forward, without botherine to count every
peseins frame.

A full addrese track would be particularly advantacreous
if an addrese recieter could be instslled on the VIR, so that
the computer would not have to be contlinually interrupted to
kesp track of the prorrese of the different machines. Thie
interrupt schedulline 18 the moet difficult part of the whole
syetem, and such an external search feature would be a8 creet
advante-e.

How to use frame counts, edit wsrke and addreeslns depende
on various statistlcsl queetione of count siges and interrupt
overhead. It slso ®epix depenis ® on stopplnr epeed and
stoppine speed and sccuracy of the recorder. If XXX there is
a danrer of mleseinc en occasionel frame pulee because of the

inertls of the recorder, such precsutione ae addressines becoue

very important.
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BASIC OPERATIONS

Larse computer prosrsms are msde up of smaller onee.

4 Thue, to explaln how to do s larse Job with a computer,
1t ghould be sufficlent to explain how to do each small job
of which the large one ie compoeed. Then every time that
part of the Job needs to be done, the computer roes throush
that short procram s-ailn.

It 18 the Job of the computer programmer to lay out these
tagks in advance, in rreat detsll, so that they are waltine 3
ready for the user, who nseds to know nothine sbout how they
work.

S0 far we hsve dlrcuccsed electrical connsctlions that
will ~ive the coxputer complete control of VIRe and thelr
interconnectlons.

To the corputer prosrammer, however, thle assortment of
hardware snd sttachmente mxw lg 8ll allke: they sre "devices"
to be incorporated into the prosram throurh specific commands.

By writine an inetruction esuch a8
#3 G0 FORWARD

he can provide ahead for the ocecasions on which the computer
muet start VIR #3 colne forward. By writlne an instruction

such a8
#2 BACKSPACE Y FRAMES

he can provide ahead for the occaslone that the computer

will send VIR #2 backwerd a number of frauwes that will be
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gspecified later.

Neturally, it ie not these worde that fw¥x¥¥m mske thincs
happen, but thelr coded equlvalente, tranelated into electrical
pulee-patterns. The words, thourh, can provide s convenlent
and m# exsct way to list and plan the thinve that need to be
done.

Here, in & elmilar form, ie 8 ehort prorrem. The computer
gshould be sble to esend out cocded xequlvslente of thle prosram
to sccomplieh an orfanized purpose.

CONNECT VIR 1 VIDEC CUTPUT TC LINE A
CONNECT VTR 4 VIDEO INPUT TO LINE A
CONNECT VTR 1 AUDIO OUTPUT TO LINE C
EXXXXE

SET VIR 1 AUDIO X OUTPUT TO HALF
CONNECT VTR 2 AUDIO OUTPUT TO LIEE C
SET VTR 2 AUDIC OUTPUT TC 3/4
CONNECT VTR 4 AUDIC INFUT TO LINE C
S8TART VIR 1 PLAYING

S8TART VIR 2 FLAYING
BTART VTR 4 RECORDING

It will be seen that thie set of commande makee connectlons

that will, when the machinee are started appropristely, perform
a video tranefer from 1 to 4 snd an audioc mlx from 1 2nd 2 to 4.
(That le, the startins settinre for the mix.)

And* pnsturslly, such commande as EX

CONNECT MONITOR M TO LINL A
CONNECT SPLAKER TO LINE C

may then be ueed to see and hesr what le belne recorded in the

previous hookup.
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Lareer Combinatione of Operations

The object now will be to demonstrate how susll tasks,
like those descrlibed sbove, can be cowblned into complete
sand useful sctiocne. We will look at some girnificant Jobse,
essentiel to an edltlinr setup, and the way they sre bullt up
of sueller sectione. (The reader wust sccept on falth that
each lnetruction lieted here can in turn be bullt up from
the baelec operatlons the computer will have avallable.)
The proceduree described are not necessarily the moet efficlent;

they are lntended to explaine.

1. HOW TO COPY FRCM ONE VIR TO ANOTHER.

Conneet VTRe sppropriestely to essme llne

aive PLAY snd BB START commaends to source VIR

nive RECORD and START commends to tarret VIR

Begln countinr framee; esch time & fraue pulss arrivee,
interrupt current procram mnd subtract one
from the fremes left to g0

When the number of frawes left to 70 reaches zero, stop.

(Almlternstively: set tiumlos rerieter and compere 1t
repeatedly with = 60-cyele clacek, till 1t matches

or exceede tlme shown st clock.)

The followins wethods use liets of shots and sequence,

stored on s diek flle. (Storare methods are deseribed later in

thle paper.)
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2. SORTEINC METLOD.
(This prorresmw of actlons transfers a serles of ehots from
VIR 1 to VTR 2, puttine them in 2 new deslired seguence. )
Create 1ist of shots to be transferred ("sssembly 11at")
in order
Ascertaln laensth of whole sequence by addine up lencthe
of cowponant shotse on asesembly llst
Move VIR 2 to berinnine of blank tape
Mske sure lemsth of whole sequence ia not sreater than
avallsble blank tape con VIR 2
Gox to very berinnine of sssembly llet

SAsmcertain "next" shot on assewbly liet

Fast forward or backepsce on VIR 1 to berlnnlns of
that shot

Transfer that shot, reeordins from 1 to 2

Test whether sll eshote on asssubly list have heen

transferred

If not repest prosram 1loop

If eo, stop

3, PROCEDURE FOR FINDING A SHOT ON VIDECTAF:.
(Thie aesumee that the ehot ie stored somewhere on VIR #5.)
Look down the llst of eshote now storede on VIR 5,
testin> whether easch le the deslred shot number
When snd 1f that shot number 1e found, aecertsin its sddreses

cn the tape

Subtract the current position from that addree®




.8
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go forward or back the resultine number of fraues,
the direction dependins on whether the result 1is

peositive or nerative.

Example. Suppose the shot you went becing at frame 90C.
The VTR i# currently positloned at frame 1450.
Desired poeition 200
MinuscBurrent poeiticn [:;Sgo

The VIR ie then backspaced 550 frames.

A8 hae been etated, these have been exauplee for expllicatlon,
and leave out ilmportant proerammine techniques. Moreover,
the wmethods uesed for esortine and allocetlins teeks and epsce
emone VITRe willl need coneiderable sneslyels and lmprovement.
Thie felle within the reslwm of "optimizins," and 18 not relevent

to thie paper.

L



19

HOW MANY RECORDERS?

An lmportant gueestlon ie how many VTRe to uee in such & setup.
The more, the wmerrier; but they cost 2 lot of money. The system
could really not do very much with fewer than three; but one feels
toetlnctively that over five would be extravasant.

However, hsvine meny VIRe will meke possible "overleaved"
tranefer: while the editor ie looklnw at one thine, the computer
can be settins up somethine else eotirely on machlnee not currently
involved. As 8 ruess, 1 would say that elx VIRe would permit
the editor to view almoet cont lnuouely when he ie not plcklor
or typlne.

It mirht be that three or more top-quality VTRe would be
use@d for the mastere and the finsl coplea, but econcmyw modele
with less fidelity could hold parte of tx internedleste assemblles.

The problem of how many VIRe i eaelly settmled from the
point of view of computer aoftware: the computer prosram muet be
sble to functlon elullarly rercsrdlees of how meny VIRe are

avallable durinez a8 clven geselion.
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INFORMATION STORACE

The precedinr notes have shown the way that particulsr
operations of the system may be carried out, step by etep.

A more funjamentsl problem, however, ig orranizincd the
overall teek to be performed, and hendline the information--
numbere, text and rel#atione-- that locste and describe the i
ghote stored within the syetem.

These thlnre are complicated. Not only that, but they
represent a chasnre in the way computers are to be handled:
an openine up of the mschine to more irreculsr kinde of
{nformation, rethner than reducins the informeticn to the
etructuree that machlnee ® ordlnarily handle.

Since 1960 I have been workine on the problem of how to
store informstion of thie kind, the annotatine and catalosuln~
of irresulsr zaterlsles with texts of irreculer lenesth.

Thie work has been & development of the liet processincm

end "pointer" techniguee developed by computermen in the laet
few years. Theese technlguee allow stored data to refer to
other dsta in @ groesly irrecular feshlon.

The result of my work 1s a type of data etructure which
I now cell POIGNANT, cepable of handline all this information
and more. (The structure is preeently belos fmplemented for
the IBM 360 at Brown Unlverelty, under my direction.) Specific
programs need to be created for unpackine and usline the dats,

but that 1o wuch lees of & problem now that the pbagic structure

1e well deflned.
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POICGNANT dats may come 1n unite of any lencth, and be
interconnected any number of timee, in any number of waye.
The POIGHANT structure holde data in "treine" of standard-

sized blocke, with extre information gbout the dats stored

separstely ("inpointers") and connectore to further data

elsewhsre in etlll a third packere ("outpolnters").

DATA

Information

about POIGNANT "TRAIN"
sbove datsa
("tnpolnters") (Many technicalities omitted)

Information
relatine whsvys
FELXEXLD

t‘ above dsta to

other data
("outpointers")

other tralns

Varioue kinds of date and meta-data are defined in these
terme and interconnected to any derree, as survested by the
followine 1lluetrestion, sucreetine relationsal connections

amone dsts packeres.

ny
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We mey conelder thle as » new method of etorine data hsvioe
gny form whateoever.

In the videotape eystem described in thls propoesl, & larrce
problem ie the chsurine deta, which csn assume Vvery complex
forme and structuree. The chanrlns liste of the contente of
each VIR, end moet diffleult, the storace of namee snd descrip-
tione of ehots, csn be etored and continually revised in thise
dstex structure and its servicine procrsus.

While the detalls of thle storapce sre not cruclal here,

a few 1llustrations will indlcate spproximstely the way these
coupound etructuree wlll be held.

The liet of shot contents:

S SHo————
CONTENTS (Data)

"""" Inpointers
SHOT NOS. {Tupodn )

see--—-
TEXT-ALTERNATIVE
RELATIONS
f (Cutpolnters)
LOCATIONS ,
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The gseript and ite interconnsctlone:

SCRIFT

Pare nos. &
lists of
contents

v

K

e
Liste of ehots

correspondine
to ecript

Revisione of the sbove materiale that hsve not yet

been epliced into the waln liste:

i

T&XT ADDITIORNS

& CHANGEE

N

BCUNDARIES
OF TEXT

WHERE ADDITIONS

a0

(Data)

(Inpolintere)

(Cutpolnters)

(Date)
(Inpolntere)

(Qutpolinters)

a2%3

Cate~orles amons which material ie to be crose-indexed:

|

LIST OF
CATEGORIES

AND
EXPLANATIONS

Varistlions

permittine
alternate

dieplay

Locatione of
ftems falline

within
catecories

(Data)

(Inpointers)

(Outpointere)
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LISTS

Many different kinds of llets of lnformstlon muet be stored
in the eystem, to keep trasck of ehote on tape 2nd other informatlon.
POICNANT makee it posslble for these liets to be irreculsar end
complicated.

Hirh-epeed core wemory of the cowputer i2 quite limited
in size. For thie resson it le necessary to etore lons llete on
larcer memoriee which erex outside the coumputer proper. In par-
ticulsr, disk files ere most often used for tnls purpoge.

In thie sytew, then, lieste of ehote and text would be
principelly be kept cn e larse disk file, or on marnetic taps.
Some lieste would be stored in an ordinary feshlon, some ln POIGNANT.
Theee liets willl heve to be interconnected snd ® atored in wayse
I won't berin to deseribe. (These may not necesserily all be

geperate, but wmirht be cowblned 1n certain waye for convenlence.)

1. ORIGINAL SHOT LIEST
This liet sives the oricinel ehot numbere and the addreeses

of thelr berlnnince on the eource videotapes.

REEL NUMBER Current VIR No.

1 BEGINNING APDRESS
2 BEGINKING ADDREESS
* XX

ErCT NC. BECINHING ADDRESS

| SHOT NO. BEGINNING ADDRESS
| : T
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2. CUTTING-TOINT _IET
Thle one tells the cuttine-polots, or cuttine-point rancves,
which the editor 1e conelderine for each ehot. There srs
several eitustione, of which at leaet x;;;-ahnuld be recosnized
within thls eytem.
a. exactly Jelined ehot
b. alternmstlve cuttinr-polnte
¢c. cuttinv-polnt reprse e
We will call these three posslbllitlies gcut types, and wark them

secordlnrly. Different editlar procedures will treat them JJqerdhs,

AYPTEPENTLYY weosriToEly (see "Heer Servicesx”).

MIm
Fuwnuc-fn %x START CR LOCATION 4
POINT NO.| TYPE | FINISH? 8R RANOE

3. LIST OF DERIVATIVE SHOTS.

These sre derived, of couree, from the jifferent cuttine-pointe.

ORIGINAL NEW CUTTING POINTS:
SHOT NC. SHOT NO. START FINIEH

—— —




26

4, KX CURRENT MASTER SHOT LIST.

Thie one telle the location of every ahot the editor 1is

interected in,

EN-
HCT NO.

on esch VTR.

XX |[ADDRESSES :

BRATIONVTIR 10| FIRST FRANS | LAST FRAME
h | -
42 ' (Copy 1
_2 (Copy 2)

) . C@vﬁ:~w)

5, CURRENT DIRiLCTORY OF EACH VTR

T

26 VIR NO. I
g'
eHOT NO. | STARTING
FRAME
t=x
273 1
| * .

BHhﬂﬂﬂﬁlﬂ!ﬁ?hﬁﬁﬂﬁﬁﬂ'ﬁﬂﬂ?ﬂiMﬁhﬂmﬂﬂﬁnlﬂtmlﬁil

6. SHUT CONTEN

TS LIET

Thie containe shot tlitles, descriptions and comments,

includin~ alternative and abbrevisted deseripticne or captione.

| SHOT

NO.

SHOT

NO .

SHOT

NO .,

_S8HOT

NO. {

SHOT

NQeo

g£50T

l\ml

.

| CHOT

NDL

(Chanree in ths contente lilete may be mede at any time.)




7. 8HOT CATEGORY LIST (elmplified)

SHOT
SHOT
SHOT
SHOT
SHOT
8HOT
SHGT

No.
NO.
NO.
NO .
NO.
NO.
NO.

Croge-1lndexine under

ViV el
v
V2 Vv
V) V] 4
J '\/z §v
L1t V1 paano
N 4 W
g R VY
7:‘ = = &
=

all there cete~crlies lg poselbls.

262 "gystem Behesvior end fervicee.")

2€a

(See
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2X
EERIXT

8. SCRIPT LIST

The seript list, if any, states where in the seript ehots =0
gend to the extent that,

(1£/the editor csree to bother). Iypee of lnherent uncertsinty

x¥ may be observed. If a ahot mirht 0 1n several different places,
or contalns events 1n other than thelr proper geript order,

"eeript pominter codes"w may be developed which correctly

repregent thie. (Thie will permit the editor to request, for

instance, all the ehote that "eould" ro in 8 certaln place--

w
Py,

accordine to hie own previous judement.)

The followins 1llustration snowe the ways in whichi& shot
information can be mede to correspond to the eeript in a llet
of this type. (Detall caen be #wxx down to the individ#&ual word

tn 8 seript, but presumably thst will rarely be neoded.)

Shot no. Bhot no. |
SHE : ode A | cdelB §
You're 8 creep. T8R0T 1o . |
~Code B |
HE-
|Shot mo.
You're another. | Code C
SHE:
Ah, your fatherf's muetache. -

HE: | <
Same to you. l
SHE : |

Think you're so clever.
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(In the case of the third ebot, the director had the sctor
epeak both llnes in the ssme ehot, but with no pasuse, 8o a cut
would have to be ¥ made. That 1s what "Code B" meane. The
fourth shot, which snows her resctlon, could be used in glther

location but not both. That 1e what "Gode C" mesns.)

9. OVERLAF LIET.
(This 1ist would indlcate what ghote overlap accord&ilne

tow the script liet.)

10. ASSEMBLY LISTS (LISTS OF SHOTS TO BE ASSEMBLED)

11. LISTS OF SHOT SEQUENCES FINISHED AND NAMED.

These basic lists would caonstitute the baslc data € of the
eystex. They would be added to and chanved ae the editor
edded and chsured information and the contente of different
VIRe chsnced.

These are the basic lists reguired for ghot-by-shot aseeubly.
(It will presently be explesined how segquences of shots ® may be
assenbled.)

Any nuwber of additlonal facllitlee can be conetrutted
ueine these liste. What they should be, however, 1F extreunely
hard to predict before the baslc eystem ie constructed. Users
will have to say what they want sfter experlences with &

the bselc syetem. As wore and better urer functione sre requested,

however, wore lists may need to be added. SHowsysr—eXeEiies
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However, examplee can be riven of modes of work that eshould
be ueeful, and berin to show the power of such a eyetem. These

modee of work are well-defined and can be bullt into a baglc

eystex lumedlately.
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SYSTEM BEHAVIOR AND SERVICES

The purpoee of thls eyetem le to epeed up, elmplify,
clarify snd enhance all the operatlons of videotape editines,
without lntroducine any restrictions or distractlons. All the
jJetailed manipulations sre to be performed by the computer
gceordine to an evolvine 1ist, inelde 1t, of the ghoteawx and
gequances the edltor lis interested 1in.

The menersl sequence of operatlons ig sg follows. The
editor views the orleinal videotape and typee namee and commente
tnto 8 keybosrd (or dictetee them to a secretary, who types
them in). By punchinz buttone at the gtart and etop of the ®EX
ehnte that intereet him, the edltor informe the conputer where
the shote eare thst are to have theee names and commente attached.

The editor may now esll to the screen these naues, and
point et the onee he wante coubined lnto eequences. A8 he polnte
at these namee with s speclal devlce, they appear in 8 new liest
on the screen. He may move theee naumes around till thex sequence
seems richt.

The Sequencee sre now prepared rapidly and gutometically
accordinr to the llste he hse G:i;éﬁia; and they sre soon ready
for viewlne. He may continuelly revise the llets (and & wake
veriations of them), and have the couputer ehow hlm the resultine
seguences culckly. And he may work over the detzile of splices
and cuttine-points carefully untll he 1s done.

That le the basic system: view, s¥sie gelect, trim and reeyyridy

reconsider. Repeat in any order until done.
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If necessary, the editor may ask for e gecond-reneretion
final copy. The computer wlll then arranve to copy every
shot frow the orisinal tape.

In whiiat followe we will dilscuse detalls of esome of these
servicee. However, it ehould be renenbered that many other
servicee sre possible within a eystem of thies kind, and these
gervices are only 2 berlnonine.

The sppearance of the worde on the ecreen, and the wsy
they wlll move, depends on the form of text dlsplay choeen.

The better systeme offer lower carse letters as well as casplitsels,
and will permit phrases to move slowly, a8 well ge silmply Jump.
Thie capscity ie preferable, so the gditor can alweye see

exactly what he le dolne.
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Controlline Shot Resrran-ement

Thie secticn will describe in more detall the service of
shot resrrenvement by title or description.

The intericr means by which the sortlne of phrasee causee
the sortine of video will not be dlscussed 1n detzll here.
Eesentlally, when 2 shot deecriptlion les chosen, the computser
exawines ite number, locke ¥ up ite mymEk nuwber in the ehot
sddress table, space® appropriate VTRe forward and back, and
tranefers the eshot accordinesly. The detalle are black m marle
(prorrasuine).

"Pointine" to sepect worde on the screen would probably
not be with the urusl lienht pen, which ordlnarily does & not 3
work with 8 TV screen, but rsther sn Encelbart Mouee, X2
which le & ewsll box on wheele which you roll esround the
desktop. Thile inetrument 1is one of the simplest snd chespest
pointiner devices, and le easy to inestall.

One poeeible arrancement would divide the ecreen into two
vertlecsl sections. The left esectlon could look into a ¥ 1llst
of the shots. ® Althouvh only part of the list could ®
be eeen at any ~lven woment, the user would have a throttle
permittine him to "eeroll" up or down the 1list. The list
would then move backward or forwsrd on the screen like a

drun titler, wilth new iteme sppesrine st the bottom edre

e the 0ld cones disappesred at the top-- or vice verea.
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BHEXXEXEY

Shot Descriptiong Assembly Llet
jf Liet
ZT\

The obvioue azlternstive le to divide the screen vértically:

\ ghot Description Liet
(under throttle control)

Asseably List
(similar control)

The other half of the ecreen would hold the evolvlar
assembly list. The editor would polntx at the ltem he wante
in the X¥¥®t shot description list, 1t would blink scknowledement
(80 he could maske sure he ® had polnted correctly), end then he
would point st the place he wanted that shot ineerted on the
gesenbly list. In a flash that item would be added to &




the aesewbly llet; and, if 1t had been placed between other

items, thoese other iteme would have moved spart to wmeske rooum.
He can then exsmlne the aserembly llet. If somethine 1is

in the wron~ plezce, he can move 1t sround with the polnbktline

device, until it is ready.

Il He edreg nesrer. Editor pointe at
bottom line.
He pute hle hand on her It blinka.
rf7 Editor points
She looke et hlm, ssks: between ¥eecond s&nd
third linee.
"Ahe!" he replies Text can either
Jump, or move
~— She does & double take. throuch other text.

34

The cholce of shot titles can be qulte frea, ani very
vergatlile services cen be degicrned around them. (Of eouree,
many ® lseuee of temte are lnvolved. Come edltors way wszaot
to work with numbers. Thie ie permitted too.)
Let ue consider some flexlble asespecte of thle tltle-manlpulation
syeteu.
The titles of enhote can have deteile that sre useful or

diletipneckuish between them:

SHE STEPS TOWARD HIM (HAIR STREAMING)

They csn contaln information on photorraphy:i
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THEY FACE EACH OTHER (PAN SHOT)
THEY FACE EACH OTHER (TWC SHOT CU)

However, you may not neceesarily want all that inforwstion on
the screen when comnplline aseembly liete. The editor way want
to msnipulate short titles on the screen but have wore W

Written detaile svellasble. Suppose a shot had the follwowlne

full title:

THEY WALK. HE LOOKS HAPPY; SHE LAGCS A LITTLE, APPRLHENF
SIVELY

When desired, the edlitor could have thie reduced; for exauple, to:

THLY WALK. %

cr

THEY WALK. # SHE LAGS *®
EHEXXHEEXX

(The asterisk rewinde the editor thst he hae wore detalls in the
title 1f he wants to see them.) At different etscee oIt the
editine proceeg, different phresee of the snhot descriptikions can
be included in the screen captlon.

An alternative method is simply to cut off the shot
description at the end of the first llne. Obviously the edltor

may have his cholece of how to shorten the ehot descriptions.




Shot descriptions can overlap in vericue weye. For example,
21l the differant shote of the fame event msy have a common
deegcription, with guslifyins phrases or codes slonereide. 1If
an setual eeript 1s included in the systeu, the tie-in of that
gcript will sleo lanvolve coneidersble overlsp amons shots.

Mot only individusl shote, but sesenbllee of ehote, can be
w#iven names, and be transferrsd to tapss sutomatically by the
user'e placine these namee on an sefembly llst. Such conglom-

" "gequence"

erate names wirht for convenlence end in "ecense,
and "pumber,” e.7., "Love Scene," "Chsse Sequence," "Chorus
Number.")

It will therefore be possible to create the whole work
frow finlehed ecenee by elmply lletine the Bcene nsues and
rivine other instructione that coammand a final copy to be made.
For instance, @ commercisl can be ordsered into exlstsnce
eimply by nsmines its ¥x parte (which have alresdy been finlshed
geparately):

BEACH TEAGER

BOTTLE POURING
SPLASH MONTAGE
DANCING
BOITLER/GIRL MONTAGE
SUNSET, WITH PRODUCT

Just becsuse & phot or sequence hae Deen dercribed and
1leted does not mean the editor has to uee 1t. Tae editor may
1iet for aesembly all the shote in & eiven cstemory, Or all
the out-takee ln & riven scens. ie may aleoc create different

assewbly liste for the same 2cene, eivins them elishtly

Gifferent titles, in order to exaumlue poeslbls variattions.
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It will aleo be poesible for the edltcr to request out-takes,
leftovere and other collectione of shote without agsenbly liste,
ae lonz ae an exact definitlon of the shote he wante can be
fremed 1in terwe of thelr cateroriee Or agsenbly etatus.

The editor may also request eshots that have @& certaln

connection to the seript llet, or particulsr connsctlon codes.

One eghot czn be Alvided up different weye, and the reeultine

elipe can be riven different names. (But the editor will slwaye
be sble to check onw® whether he ig uelne the ehot elsewhere.) >
It wlll be poesible for the edltor to inguire of the system
whether he hag repested any enote, or parte of shote, in 8 slven
assembly. Gther related types of gueestion will be Y= poselibls:
for instance, "Have I chanred the orirlinesl m seguence of any
of these shote?"
When there is » fixed seript in the eystem, 1t can be used
to provide 2 qulck written sumusry of the cuttine. The editor

would ®mxm ask the computer to dlsplay the shot descriptions 1in @

specific asseseably next to a geript:
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SCRIPT SHOT DESCRIFTICONS
IN PARTICULAR ASSEMBLY
Py G ——— &
(We see the latehn CU lateh )
slowly releed.B '
The door cpens.
A nose sppears.) ' Ferspective mawt
EEXMTREX
| ghot of nore.
Pan to the
l wailtine sunwman.
Two ghot of
RANDY | " RawDY & uncLs BILL.
Gee, a nose. |
UNCLE BILL |
Don't be too sure, ' l
80n. |
| /

Of couree, the script correepondence would hsve to be
lorred 1nto the eystem, in a wsnner elmliler to the handline
of caterorice; (unless it could be done 1ln advance accordine
to sowe gort of production msnsrer'se record). But once the
oririnal shote had sll been loweped apalnst the ecript, in
gufficlent detall, the aystem could sutomstlcslly matceh the
shot descriptione for sn assewbly to the eceript.

£

The use of text on the screen is not tne only possible
method for kecepines tresck of shot informetlon, slthousrh it 1ie
perhape the woet versatlile.

Another poselbls scheme would put selected framee from
speciflc snote into souwe device on wnich they could later
be reviewed guickly-- elther a VIR or 2 video dlsk. The editor
could see them lumedlately to refresh hle mezory without seelns

whole shote. (They could be overlaid with symbole and arrows
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to indleate motlone, and with eouments, stc.)

It would sleso be poseitle for the editor to Jictate hle
comments directly Into the systew. They would be atored
on sore sddressabls taps device, poeelblwy a VIR, sad be heard
aloar with, or befors, the shots durlar whleh tne dictation
occurred.

Unfortunstely, thles would not lend iteelf to palnlees
re-gequencline the wey t¥¥ that the written taxt lan the cocaputer
joee. Howevar, 1t mlcht be e sood method for hendlline 8
lot of winor commente worth reviewlas.

Line drawlnese cen be included, and allow the editor
to store, anl superimpcse, rourh animations of the comporltions
he wente to try, ln sequsnce. Thise gketchine fecility would
come "free" with certsln mschlnes, such as the DEC 338, but
consideratly lncrsase ths trouble of prosraumineg the system

on othere, such ae tie LINC-8.)
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CATECURIZING

When he typee in the shct deseriptlicne, the edifor
mey aleo chooege to put the shots ln catarories. Tne caterorice
are to be of his own XX selectlon, of couree. fhote cen be

indexed on meny caterories, ® ilncludlins quality. For instance:

8ubject
Hero
Heroine
Villein
etle.
Quality of composition
Maeniflcent
Jood
Falr
Acceptable
Lousey
Movement type Moveuwent spedd
6till Elow
Camers movemant Medium Wy
Subject moveuwent Feet

Backeoround wovement

Asslenine shots to theece easterories requliree no tricky
abbreviatlione or codine forme. After esch shot the llet can
roll by on the scresn, and the editor can simply pelnt at the
attributes it h=e. For simpler attributes,such ae who ig in

the shot, these mettere could be decided by an By ivixtr—sestatart—
ass15axT ol amolher mowdfor .
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SINULTANLOUE CATEGORY DISFLAYS

|
Beautiful Hero¢—
Good &— Heroline
Falr Villain
Poor
Eerap
EDITOR'S MONITOR [;;SISTANT'S MONITOR

To gave time in some applicetlones, the caterory llste could be
superimposed on the pseslae plecture.

The editor mey ask, then, to see all sbots havline any
of his caterorized propertlee, or sny comblpstlon of theee
properties. (It ls wiee, however, to be~ln by askine the
systew how wany there sre havine thle couwbinstlon. Bed ruerses

can waete time.)
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LAP CONTROL

One of the probleme in film editlins, and Px® presumably
video editine as well, is decldine where to make s cut between
consecutlve shots. Actually tale le two Jeclslons: where to end
the firet shot, and where to berin the second. (Exception:
where they are eynchronized to a common sound track or timed
TRYTEEYEEEsTERYEEEWY®e to some common event-- let ue call them
"eynched" shote-- then there le only one declelon to make.

But where the exact timlne le optional, then there are two
declslions.)

Let ue call this the problem of "lap control." The system
under dlscuesion can offer services to esse the editor's teek
when declelon 1eg difflcult.

The following dlasrram sucreete terme which wi willl help

dlecuee the lesue.

"LAP PAIR"

daet leuttine-point
possible Xy
cuttino-polnt '
SECOND SHOT | ‘ |

~
~——— YEgroud lap rigidr— tape motion

In the eyetem under dlecuselon, the editor epecimfles to
the syetem throuch pushbuttone that two particular enots are
consecutive. He then views the shote, and epecifles the cuttine-

pointe he would like to try, or the renvee within whilch he thinks
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he would llke to cut. He may, ln addition, type 1n or dictate
remarke on the different cute.

After a pause, the syestem is ready to ehow him the Beveral
lap # slternkatives in quick sueccesegion. Before each lap palr,
his commente on that slternatlve are dleplayed on the screen
or played throurh @ epeaker. The closinz part of the
first shot ie shown, snd then the firet cut he hae requested
is seen. The eystem le lumedlatsly ready to show the XEXY
next lap pair, then the nevt, end 8o on. (It should be polnted
out that the editor caunot usually ssk to see "all combinations"
of the cuttine pointe in the leadlins and trailine shote, since
the number of ehote msy crow asstronomically. If the editor
te considerins five cuttine-polnte on the leadine ehots and
five on the tralline, there are twenty-five possibilitiee.)

To make elirht &d Justmente in the cuttinr-polnte, epecial
ad justment thumbwheels oOr EnEizxEthunewkrEX
other cuetom controle can be provided. The lap palr would
then be seen a~alu.

Another poeeibility would be a video display such as

the followine:

"LAP MAP"
FIRSE SHOT: SECOND SHOT: |
HAND ON HOLSTER TURN AND DRAW
XX ALT. X1 ACCENTUATES CLOSEUP \

. 2 FAST DRAW
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Thie ie 8 map showine elx different cuttine-points, and
four slternative poesible "eplices" between them. The editor
hee written comments on two of thewm. He msy look at the four
alternstivee in qulck succerelon, then wodlify sny or all of
the alternativee by calline thie mep beck to the sereen and
performine operatlione upon it with the speclsl eontrols,

(For inetance, he may £lide e cuttino-point on the m® mep 2nd
the cut will be chsnred asccordinsly.)

A eimllar technigue would help select & cuttine-polint

within a lap ranve. Suppose the edltor has chosen & lap rance:

| MONS MONHTER
APPROACHES HESITATES
™
~
~
o
= -~
\ -
W/ }

The two shote csn be shown superimpoged for the duratlon of
the lap rance, or a dlesolve can take place, berlnnlns at
the start of the lap rance and endlne at the end of the
lap ranre. The editor may mske & qulck ad justwent on the
lsp map, and immedlately see the resultine cut.

I should point out that to maske euch an ad justuentm

on the lap map should take no more than ten seconde.

The resder may doubt the lmmedisey of esucceseslve replaye

in the above deecription. For thie reseon, let us exawmlne

in detall a poselible way of handline the lep-contrcl video.
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Let ue sesume that the orizinal ie on VIR #1, and there
are four other VIRs, 2 throurh 5. The edlitor epecifles two shote
which sre to be consecutive, Bhot A snd Shot B.

VIR 1 18 woved to the berinnine of B Shot A.

VTRe 2 to 5 are moved to free stretches of tape, or » areas
which may be overwrlitten.

Shot A (in ite lonwest version) ie copled gimultenecuely
from VTR 1 to 8ll the othere.

VIR 1 ie now moved to the start of &hot B.

Shot B (1a ite lonrest version) le copled glmultaneously
from VIR 1 to all the & othere.

VIR 2 and 3 backspace to the berlnnine of Shot A.

Shots A snd B are now copled coneecutively from 2 end 3
to 4 and 5.

VIR 4 and 5 now backepace over all four shote they® have
copled.

All four shote are now traneferred from 4 and 5 to 2 and 3.

The lineup 18 now:

VIR 2

VIR 3

VIR 4 g e
A BB A B

VIR 5

We X now have more than enousrh shot palrs for 2 new pair

slwaye to be resdy. (Ot her arrancemente may be preferable.)

It 18 now & relatively slmple matter to eshow lsp palirs
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consecutlvely with different tlmlnse, backlns up VTRe individuslly
as needed. The computer switchee between VIRe at speciflc

cuttine-pointe ae required.
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FUTURE SERVICES

The servicee that have been described are lntended to be a
berinuine, wood encurh to start on, snd in fact worth etartlns,
which 1e important.

But this le juet the bersinnine. Many more services are
pogalble; eows mlrht be excellent.

Yet the desiXen of these services ieg s difficult matter.

On the one hand, computere cannot do everythins, and 1t le very
esay to ask too much. On the other hand, judlcioues and artletilc
choice ie the humen prerorative, and it le eaey and sometlmes
temptins to eoive it up to the computer, which e certalinly e
mietake.

In any caese, let us conslder a few more gervices which
way lie somewhere between the impoeeible end the undeelirable.
These conetitute speculation and are not part of thie propoeal.

One way thle eystem can be extended is tc handle more
complex relationel notations than hsve been described. Complex
gervices could be bullt around these relatlons. ESuch relsatione
@isht include "Thie shot could be used in geveral different
places, but only if..." and "This pert of the shot le unuesble,
but the parts sround 1t sre rood."

Another second-~eneration service would be what we wmay call
Partisl Specification. This ie & fairly complex appliecstion,
whlch neede explainlne.

It would be handy to tne computer proecrammer 1f an editor
could always espescify the exact sequence of shots that he wanted.

However, eubtle r® wethods may be possible thet exactly represent
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the varue cholces and relatione that x really exlst in hie mind.
For instance, the editor mirht speclfy relatlone that existed
between two shots, such as "this comee eomewhere before thie"

and "if I use this I can't use thst." We may call thls procedure,
buildine up varuely from relatlons between peire snd small bunches
of shote, partlel specification.

By specifylne such relatlonshipe one at a tlme, the edltor
cen sradually build e file Xof ~uldine information in computer
gtora~e, workin~ his way toward the eventual exact =m eeguence.
The eystem could
YEYEXE fowxerx tell him at any tlume whether the get of relation-
ghipe he hse epecifled yet determine an exact seguencs, Or
whether any of them are contradlctory. If they ere contradictory
he may tske some of them back, or sort them into different sete
of relstionship premlree.

Other services would permit the ueer deep orsanizatlion
of hie thourhte in vielble form. It eshould eventually be
poseible to allow the user to conelder complex slternatives,
lor them snd intercoumpare them 1n detall. A syetem of thlse
kind wae dlecuseed 1n my paper "A File Structure for the Complex,X
the Chanslne and the Indeterminate.”

If no system like theee exlete today, it ie becauee
subtle creatlivs sppllcations of thie type have €0 far been
avolded by systems analyete, snd not tecauee there 1= anythine
inherently lmpracticsl sbout 1t. However, thle asspect of ruch
a eystem would be comparatively evperimental. It will take =a
lot of work to deviee functlone llke these that please the user

but sre lorically anaslyzable by the machlne. Such alde sre for

the next ceneration of syetems, the eon of thle one.




