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1. BACKGROUND ' -
This thesis describes work done as part of Project VICI
(Video Console Indexing) at the University of Pennsylvania,
VICI is a program to improve the quality and reduce the time
and work invelved in indexing documents. In connection with
this project, the objective of the work described was to design
a video terminal system which could be connected to a main com-
puter to provide rapid natural communication between the user
and the system. The VICI proposal discusses the nature of the
communication which an indexer may require. He may, for example,
request the definition of a word, terms generic to a given term,
terms specific to & given term, synonyms of a given term, words
which are related to a given word by a cause-cffect relationship,
words related to a given word by a whole-part relationship, or
the abstract of a particular document. The video terminal,
therefore, must have the fo;lowing capabilities:
1) It must permit the user ﬁo make the above requests
in a rapid, natural ﬁanner and must send the approp-
riate cede to the main computer.
2) It must receive the main computer's response to any
request and display it on the screen.
The document indexer should be éble to- work directly from
the screen; hence he should be able to look back at his previous

work, compare various main system responses such as 1lists of

.
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synonyns and terms specific and generic to a given term, etc,

E Since the screen can display only a very limited number of

4 characters, the video terminal must contain a set of instruc--
: tions which allow the usef to control what is visible on the
screen in a manner versatiie enough for him to work efficiently

3 with as 1little "overhead" as possible,
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2. I/0 SYSTEH

2.1 Harduware

To implement a practical video terminal, the video device

used should:
1) be inexpensive.
2) ©be designed so that many terminals éan be connected
through dataphones to either a satellite computer or
& main computer
3) be able to display text on a screen in a manner which
fequires'little.or no maintenance by the main computer.
There are many devices presently available off the shelf
which might have been uéed. Two such devices were available at
i the lMoore School. These are the DEC 338 and the Sanders 720,
‘t The DEC 338 costs about ten times the price of a Sanders 720
fq; each -screen and is much less useful for Phe project purposes
since it can put only 250 characters on the écreen without un-
acceptable flickering, whiie the 720 can display 1024 characters
with no visible flickering. Hence, the Sanders 720 was the

obvious choice,

Each 720 terminal contains its own 1024 word delay line
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menory. The screen size is seven by nine inches, which is
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enovgh for 2048 .characters to fit on the screen, (This is

not incompatible with the memory size since consecutive spaces

need not be stored in memory.) The 720 also has hardwsre
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editing capabilities; hence no software need be written tb
aid the user in preparing input for the system., Table 1 is

a complete 1list of the characteristics of the Sanders 720.

2.2 Software

A video output system has its main advantage in its high
rate of information output. However, it has a major disadvantage
in that a user cannot look back at previous ﬁork without request-~
ing  the system to put the information back on the screen. In
fact, numerous common operations, such as having certain past
aﬁd present output images visible simultanecusly will not even
be possible without specific commands which perform the required
image manipulations. Deciding which capabilities to implement
in the VCP was the first problem faced in designing the video

1/0 system. Note, in the discussion following, the word “inter-

action” is defined as the main information source's response to
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any user request. For example, the request for the definition

BAAT St & X S

of a word will result in an interaction. The ;nteraction as far
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as the I/0 terminal is concerned is simply theisystem's response
to the querry, specifically the dcfjnitién of the glven word.
The following list was chosen as the set of options which, if
implemented, could be used effectively by the user,
1) The T/0 system must provide the ability to "roll” the
image on.the screen so if not 211 the text is visible

at one time, the rest can be brought into view.
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TABLE 1
SYSiE4 SPECIFICATIOHS
g Characters 102h,512,0r CRT Filter: gray,h9s light |
3- per Display: 256 are aveiloble trensmission min. 8
Phosphor: PL, type W modified
3 Characters . ] ) ) s
per line: Storage lethod: recirculating mag-
3 Vertical neto-sirictive deley
Displays: 52 - Jare |
Horizontal Corumnmications: I
E Displsys: 6l Control Unit i
. to Display: = up ho 1000 czble feeb L8
; . »r Pz e N
Ll}\}gitli)gélhge Keyboard to
Di sniays: 10 Display: up to 10 cable feet;
Horizontal ' | ASCGLL code
3 Displzys: 32 _ Control Unit
] to Computer: direct or rexote;4SCLI
3 Character 6 code standard
Repertoire: 1 ASCIT - ,
P eiil-.'oh armerics Keyboard: attached or re:ote
_ Max. Serial I/0
Character/ Rate: 5 characters every
” Function Code:  ASCII Standard 21.5 milliseconds
- . Max, Parallel
3 Viewing fLrea: %5 x 95 inches ]
: g 351-1;:12’51 or I/0 Rate: 47.5 characters per
3 horizontel second
5 : Parity: i .inserted in I/o Logic
i Refresh- Rate: 6.5 CPS before transmission
. s . . Tnput Power:
J aracter Height: 0.12 inch nosminal S . . .,
; Character felg Display Unit: 115 VAC ¢ 107
‘ . . oyt @ approximately 200
' Character Width: 0.09 inch nominal s J
- ’ 7 vabts, 60 CPS
Character ©O . . : o A
4 Character Soacing: 0.05 inch nominal Control Unit: 115 VAC - 107
; * @ approrimetely 150
3 Line to Iine watls, 60 CPS
‘ Spacing: 0.08 inch noninzl Keyboard Unit: A10 VDS unregulated
and £ 1.5 V1
2 Character Gen-  synchronous, (supplied by displey
4 ~ eration iethod: continuous strokes unit)
Cheracter Write
Pime: 21 microseconds
4 Deflection lethod: magnevic
:
? "Spot Sizes 0.020 inch max.
z Brightness: 30 foot lazberts
§ ) min. (with a 610
raster)




2) A user may wish to look back at what he did several
“interactions” ago; hence the system must provide the
ability to recall previous outpuﬁ to ?pe screen,

3) The user may wish to keep all or part of one or more.
1nteraqtions on the screen at all times and continue
to interact with the system having incoming information
£i111l the remaining space on the screen. |

(A) The user may wish to roll these interactiowns
independently.

(B) The user may wish to change the zmount of
the screen allocated to these interactions.

k) The user may wish to have information on the screen in
different formats, i.,e., lists and paragraphs.

5) The user may wish to choose certain words on the screen
as operands for nis next command. For example, he may
want to find the definition of certain words in an
abstract without having to type these words.

This 1ist could certainly be extended. For example, the

1/0 system could provide the ability to store words specified

by the user as a l1list and pléce the 1list on the screen by a single
command, or it could provide the user with the ability to repos-
ition information on the screen arbitrarily (put one iist beside
another instead of underneath). These additions, however, greatly
increase the complexity of the system software and the listed

options should be sufficient.
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3. ADDRESSING OF INTERACTIONS

3.1 Problem

The problem of how to address past or present interactions
is the most difficult and most important problem faced in the
specifications of the VCP. As a simple example of what is meant
by "addressing interactions," assume a document indexer requests
the. abstract of a document. This is displayed on the screen,
Next the indexer asks for the definition of a term in the abstract.
This is retrieved from the files and displayed on the screen,
Now, in general, there will not be enough room on the screen ‘
for both the abstract and the definition. Assuming for the mom-
ent that the definition is placed on the screen in its entirety
and only part of the abstract remains visible, how does the
indexer command the system to iet him see the rest of the abstract?
If the system is to permit independent rolling of interactions

on the screen, a2 simple ROLLUP command will not suffice.

3.2 Sequential Schene

A possible solution is to number communications successively
from the most recent. In the ekample given, the user would type
ROLLUP 1, 10, which would roll the most recent communication (1),
the number of lines specified (10). This scheme, however is
inadequate since the user cannot be éXpected to remember how

many interactions have occurred since the one he is interestedin,




A%t

<

Continuing ﬁith the example, assume the indexer proceeds with
his work, asking for definitions, synonyms, etc. He then wishes
to take another look at the abstract which is no longer visible.
He must command the system in a manner such as RECALL N, where

N is the number of interactions ago that the abstract was called.
Trying to figure out what N would be is time consuming as well

as frustrating. The scheme would be prohibitively cumbersome.

3.3 Modified Sequential Scheme

A.modified sequential address scheme was also considered,
ﬁith this schene, interactions are addressed by their type,
followed by how many of that type have occurred since the desired
one, Disadvantages with this system are:

1) The terminal system becomes dependent on the main

information rvstem, The terminal must be told how
to label an interaction and modularity is lost.

2) If a uvser does, on ocoasion; use the same command a

numbery of times, the systen becomes cumbersome.

3) It would be almost impossible'for a user to brovise

through his previous worik,

3.4 VCP Addressing Schene

Assume a user wishes to recall a previous interaction to
the screen, If this desire is to be possible by a direct command,
the command must be of the Torm RECALL N where N is some specific

eddress of a general form., It was felt, in desligning the VCP,
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that there is no general addressing scheuc which would be both useful
and easy to use. In the VCP thére only four possible addresses---A, B,

C, ar.ld D, A1l commands to menipulate information on the_screen refer to
one of these four areas. An interaction can be assigned address h, B, G,
and D by the user or by the main information system. For example, the
user asks for the definition of a word and specifies it to be addressed
A. He can then roll the screen image of the resulting interaction by
typing ROLIUP 4, N which rolls the screen image of thé contents of ad-
dréss A by N lines. A roll command will not change the number of lines
of 4 displayed on the screen, only which lines are displayed. Sﬁnilarly,
he may specify the next interzction be assigned address B and may then
roll. B (up or down in either case). He may change the amount of each
address space visible on the screen by typing ALOCAT W,if,P,Q, which al-
locates N lines to A, }¥ lines to B,P lines to C, and Q lines to D.

The most recent interactions, assigned addresses £,B, or C, can be
alloceted screen space or rolled in .the most general memmer. Information
may also be addressed D, however address area D is also used to refer
back to previous work not in A, B, or C. ihencver information enters

buffers A or B, the previous contents are sutomatically transferred to

D. Hence £ and B can contain at most one interaction each. ¥%When infor-

mation is entered into D, old information is not lost. Area D contains as
mach inTormetion zs will £ill the buffer entirely, and when it is full,
only the least most recently used information is lost, .and only enough

to meke room for the entering interaction. 'I'Ience, the user can refer

back to previous interactions not presently  in A,B, or C by rolling

through D. VWhen information is entered into arca C, old information is

= 8 VPP T B Y kg P W g N T A0 07
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lost and camnot be recalled without requasting retransmission from the
nain information source.

Each arexz has a maxirum size. This information plus the character-
istics Just discussed are surmarized in Table 2. MNote finally that if no
buffer is specified for an interaction, A is assumed. If no screen al-
location is specified, the last specified 2llocation is used.

3.5 Adventeges of the VCP Addressing Scheme

1) The VCP scheme of image r'uanipulation permits the user to browse
through previous work by rolling D. He may kecep a particularly
interesting or important interaction on the screen at a2ll times and
have incoming information automatically use the remaining screen
area. He may roll through previous interactions in D, comparing
them with A, B or C. Hence, while not completely general, the zd-
dressing scheme providgs for 211 the options listed in Section
2 25 software specifications.

2) The I/0 system command set consists pf only two types of commands
plus the commend S (Switch-renaming A& 2s B and B as A). The
two types are ROLLUP (or ROLLDN) and ALOCAT. Hence, to accom-
plish all the manipulations mentioned above, the user need never
use more than these two instructions.

3) In the VCP systcm, thg-:re are only four possible addresses. It is
assumed that the user cen remember what he has most recently put
in greass A, B, and C. Arez D .'contains everything else. In fact,
remesbering what is in A, B, and C is aided by the fact that the
content of these arecs are somewhat content dependenlt. For excriple,

the user would put something in C which he will not want to
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recxamine after it is no longer visible, perheps because it
an "aside" from his main work, or becausc he wents it always
present, such as with an abstract which he is indexing. Areas
A 2nd B would generally be used for important interactions and
can be kept chronologically by using the S (switch) comaand.

For ¢cxample, if the user always types S to switch A and B and
puts all data into A, the most recent interaction put in either

A or B is 2lways in A.

11
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Buffe;;_]é

Buffer D
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1.

2.

1.

2.

2.
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TABLE 2

Can hold a maxiwmum of 102L characters.
Can be rolled independently of any other buffer.
Can hold one interaction.

Any communication into A causes the previous ccentents of

.A to be transferred to buffer D.

Can be switched logically with buffer B, i.e., A becomes B

and B becomes A.

Can hold a maximum of 102l chzracters.

Can be rolled independently of any other buffer.

Can hold one interaction.

Any commmnication intoB causes the previous contents of B

{0 be transferred to buffer D.

Can hold a maximun of lj032 characters.
Can be rolled dindependently of any other buffer.

Can hold one communication.

Can hold a maximum of 3072 chsracters.

Can be rolled independently of any other buffer.
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TABLE 2 (continucd)

3. Communications are entered into buffer D cither automatically ‘
by the VCP or by the user or mein source. %hen new data comes
in A, the oid A goes into D. The same is true when data enters
B, i.e., the old B goes into D. Buffer C does not transfer
its previous contents into D. Finally, D may obtein infor-
mation directly from the system in the samé manner s infor-

mation sent to A, B, and D.
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L) The VCP system has an important advantage in that it can be
used in a very mechanical menner with the user specifying almost HO
commands. The system, however, remains useful and general.

A. Every communication from the information sources can
specify
(1) switch £ and B
(2) put the incoming commmnication in A.
The resvlt of this policy is that systems intersctions move
. from & to B and then from B to D. For example, if five conmuni-
cations have taken place, the most recent is in A, the next nost

recent in B, and the remasining three in D. The user can roll A,

his most recent interaction, and B, his second most recent interac-

tion independently, and he has access to the remaining previous; inter-
actions by rolling D. Buffer C can be used as a special purpose
interaction buffer, perhaps for an ebstract that will be of con~
tinuing interest.
B. The simplest mode of operation is to leave the buffer un-

specified. The result is that all communications go into A and

- nove from £ to D. The system will automaticelly try to display all
of A and any remcining screen space is allocated to D and displeyed.

Therefore the screon is iike a2 long roll with all previous communi-

cation on it, except for the present interaction which can be rolled

independently. The user mey, of course, specify address B or C if
he desires. This schene, ond the previous one, have the advantage
that the user need almost never concern himself with manipulating

what is on the screen, yet the system is still useful and despite




L IR A gl f My

O R e AR RS AT

¢ I3
W ANTTINGPR S

2

15

its simplicity from the uscr's point of view, quite general in

wvhal can be done.
5) The last adventege of the VCP system of addressing is thet it

greatly simplifies the software necessary to implencnt the various com-
nends. It also saves storege since nothing need be renaibered except the

ata itself which is simply stored on disk buffers nsred 4, B, C, and D.
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L. ADDITIOHAL CAPABILITIES )

A £inal capebility is contained in the VCP. A user may type any

coamand he wishes to the main inforumation source. The VCOP will append

to that commend any word on the screcn which hes en asterisk (%) at the

beginning, end, or anywhere inside the word. TFor example, user 8 has
asked for the definition of a word, say HAND. He does not understend
some word in the definition of NAND which the system has put on his _
screen. He types in the function block DEF, and then moves the curser
(using the move curser keys on the console) and puts an asterisk (%)
next to any word or words which he desires to know the definition of.
The VCP will append these words to the DEF commend before transmitting

the command to the main information source.

The
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5. SCREEH LOADIMG POLTCY
In the following discussion, the concept of address spaces A, B, G,

-

and D will be identified by the nore physically mecaningful ter: buffer A,

buffer B, etc.

3 The Sanders 720 has tiro major limitations on vhat can be displayed.

|
3 1) There is a memory limitation of a moxiwum of 102l characters.

-3 2) There is a screcn size limitation of a maximwm of 32 lines of

6l characters per line (or 2048 characters),

" Because of these limitztions, the job of loading the screen according

to allocation register is quite complex.  The user may ask for 20 lines of l:
A and 12 lines of B, but even the 20 lines of & megy not fit on the screen.

A user may not know how many lines an incoming communication will be.

Hormally he will went to see sll of the comrunication, so he will specify

cwey by

211 the lines to the buffer the information is coxing into. (This is

done automatically if he makes no specification.) However, the inter-

E action mey be very short, and unless sone antonatic decision is made to
| " decide whet else, if anything, is to be displayed in addition to the

]

short interaction, most of the screen will be vested.

; Another problem occurs in the Tollowing exawple. A user specifics
. . he wants to see 20 lines of C which is the sbstract of a docwient. le
leaves this on the screen, and incoming interactions, perhaps synomyis
of a word in the sbstract go into £ which is allocated 12 lines. I the
VCP tried to put 20 lines of C on the screcn, it would run out of charce-

A ) o .
4 ters and geb none of L. Probobly the opuimni allocation in this case

2]

would be to use all 32 availeble lines-with 1) lines of C and 18 linecs of

I b AR P S

L. This is possidble since £ is a list ond therefore much less!dense!

IR
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thon C.
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It is the job of the output supervisor package to decide the questions

discussed above. Thus, the output supervisor must decide what to do when:

| g ap — g

1. there are not enough characters to fill thq allocation
request of the user or system;
2. there is not enough data to fill the user or system
‘ allocation requesv, or, in oﬁher:words, more lines are allocated
1 than there are lines in the interaction;

3. the data %o be displayed is in different formats, and

.. the most efficient display is a function of the density (or format)

of the data.

- The output supervisor is a2 two-pass processor. If a user specifies
that he desires 20 lines of G and 12 lines of A, 20/32 i 102l characters
of C and 12/32 + 102l characters of A are allocated for the first pass.
Therefore 640 characters of C, or approximately 10 lines of full text
are allocated. 38l characters of A are allocated, but because of the

low density of 4, 211 the allocated lines are put on the screen, with some

of the 38l characters not used. In the second pass, eny reraining charac- ,
ters are sdded to the character zllocation of C and the screen imege is

completed. If buffer C should run out of data, the remaining lines are

§

added to D and displayed.

Surmerizing the screen loading policy, two passes are made over the
four dzts buffers:
1) Pass one allocates 1/32 % 102y characters to cach buffer
where I is the desired number of lines.

Ao If any buffer runs ovt of characters, allocution &

line request is not f£illed on the first pass.

B. If 2 buffcr runs oul of date, the remcining lines

LR LTI R AR LI R T L T T T T R, o
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of the linc allocation (from the allocation register) arc added to D.
C. If the line request is filled, no further processing
is done on that buffer.
2) Pass to allocates 2ll the re.aining characters to the buffers,
as nceded up to 102 when 211 processing stops. D is processed last. |
A. If any buffer runs cut of characters, then there
are no characivers left for any other buiffer. The screen will
displey ali thet was added on the first pass, plus whatever was
added up until the 102l character limit was reached.
B. If any buffer runs out of data, then the remaining
lines of its allocation are added to D. Ho character allocation
is altered since on the second vass characters can be used as
needed until 102l
C. If eny buffer completes its line allocation, processing
on_i‘o stops. Ageain the total nurber of characters remaining are
simply availzble to the other buffers.
The preceding screen loading policy ias sonmevhat simplified since all
additions to the screen inege mede during the first tro pass processing are
nade only in integral lines, i.e., helf of a line of text is never dis-

played on the screen.
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6. OPERATION AUD PO+ ATS
The VCP is a progrzi uhich is lozded into a PDP-8 equipped with

8K of core memory, a 32ii disk, and a 637 interface. Assuming a con-
patible dataphone system properly connected to both the 637 interface
and the Sanders 720, the program as it prescntly exists U.Lll accept
informatvion from the teletype as the main information source, It
will then 21low the user to exccute "sddress specifications®, "ro__l°"
igllocatest, and "switches®, all of which have been previously discussed.
The .systen presently reguires all rolls--cither up or doim-~io have the
moiber of lines to be rolled specified by the user in the co:mend to the
systen. The commend is typed in the spsces directly following the FBIX >
vhich is alireys present on the screen. The formals are:

ROLLUP 4 5

ROLLDI A 3

ROLLUP B 7

ROLLDY D 3

ALOCAT 1, i, P, @

SAJLTCH

Letters typed on the screen after the FBIXDsyrbol not in the above

1list vill be assuzed to be 2 comend to the wain information source and
will be typed out on the teletype under the present systes. As mentioned
previously, address specification from the console is indirecct. Speci-
fically, the syste: asswies that the mein information source will transmit
as its Tirsv six bits of datz, an 4, B, G, 61* D 2s specified by the uscr.

If no specificction is made, the first six bits can be anything. The

~inforwation typed on the telelype to simulate 2 main informclion source
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must be formatied as follous:
First character-buffer-4,B,C or D
Second character - siriich or alloco,tion_ -S (switch)
or ¢ (allocation)
If an allocation is to be tranaxitted; the
‘ next four characters are assuned to be the binary
nuiber equivalent to the mwmiber of lines of each
buffer desired.

. The ncxb cheracters mey be anything except the @ or > . These codes
are illegel because the 2 is given at the termination of a messoge; the>»
is used, when transaission to the user is desired, to.cozﬁrple‘oe the nres-
sage and initiate the screen-loading algorithm. Provision is made for
£illing any nwber of buffers at once.. If another buffer is to be filled
before anything is displeyed on the screen, the sbove sequence can be
repeé‘oed..

The VCP, as it exists, will hendle any nwrber of control units,
nemories, or screens simultancously. The number of screcns {in £SCII

nevo

Ho

code) is looded imto location 0-0020, the number of memory wnits
0-0021, and the muwber of control units into 0-0022. Buflfer areas arc auto-

natically set up on the disk as reguired. Buffers not used occvpy no roo: on

the disi.




