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Sone Thoughts on Network Graphics
Pur pose

This note states sonme of our initial reactions to NWY RFC #86, whose
purpose was to provide a basis for discussion and devel opnent of
Net wor k gr aphi cs.

The method of operation described in Note 86 was to interpret data
structures to produce graphic order codes for display. This method
has proven satisfactory in the past and we favor this approach. The
Note 86 proposal is directed toward a particul ar concept of operation
(i.e., mniml graphics term nal connected to conputational
facilities at renpte sites); our remarks enbrace extended operations
that include smart progranms at each end of the connection as well as
the mnimal term nal

The proposal in Note 86 should be broadened to include the
description of nore conplex entities and it should be raised to a
| evel of describing nore general things. |In this note, we first
criticize the linmtations inposed by the details of Note 86; then
suggest sone supplenmentary ingredients to extend its scope; and
lastly, we suggest an alternate approach that reduces Network
conversations (where possible) to synbol manipul ation rather than
gross detail.

Comments on the Detailed Restrictions of Note 86

The detail ed constraints enunmerated in Note 86 restrict many
interesting features of the Rand di splay hardware that we consider
necessary (froma human factors standpoint) to some current
applications. They |ikew se restrict other nodes whose ARPA-
sponsored research is dependent upon the use of sophisticated
hardware. For exanple, the point, vector, and character capability
of Note 86 excludes |ine type node, intensity control, and many ot her
attractive control operations; the nmaxi mnum synbol sizes are too snal
for our large character size; the origin of all of our synbols is
specified as the "centroid" of the synbol rather than the |ower |eft
corner of a virtual rectangl e enconpassi ng the synbol; under node
control for plotting purposes, the beam nmay not be advanced to the
next character position; a 7-bit ASCIl is insufficient; etc. In
short, the five list itenms of Note 86 are not expressive enough; for
exanple, there is nothing to allow one to position and open a graphic
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conpare "w ndow'. The problem was not treated of supplying
paraneters identifying structure for match, etc. that are not actua
di spl ay conmmands.

Per haps sone necessary information gathering (i.e., the display

har dwar e descriptions and the characteristics of every node) is
prelimnary to the generation of a detailed specification. It is

i mportant that, w thout delay, a nmechani sm be defined for gathering
and collating this information in such a way that it doesn't deter
progress on Network graphics devel opnent.

Sone Ceneral Extensions to the Note 86 Proposa

1. DI SPLAY LANGUAGE CAPABI LI TI ES SHOULD ENCOVPASS THE UNI ON CF
CURRENT AND ANTI Cl PATED NETWORK GRAPHI CS HARDWARE. Qur experi ence
in exploring interactive graphics comunication techni ques for use
by researchers and non-programrers indicates that this is not just
a "notherhood". The utility of such applications progranms depends
hi ghly upon incorporating sophisticated graphics hardware. In
absence of those features, sone prograns sinply won't be used.

2. THE DATA STRUCTURE SHOULD ALLOW LOG CAL AS WELL AS PI CTORI AL
REPRESENTATI ON OF THE USER' S PROBLEM This cl ose coupling of the
meani ng of a picture with the actual picture is desirable froma
processing program s point of view, especially if a user is to
interact with the picture. W have found this an efficient way to
operate with the GRAIL Project and its derivatives here at Rand.
This technique is included in a recently proposed graphics
| anguage generated by Bob Anderson (Rand) and Ben Wegbreit
(Harvard) .

3. TRANSM T DEFI NI TI ONS OF GRAPHI CS AND THEN | NSTANCES OF THEI R USE.
The attenpt here is to raise the I evel of "conversation" between
prograns (where possible) and to reduce processing overhead. For
example, if one wishes to draw |ots of resistors, why not
graphically define a resistor once and then transmt instances by
giving the definition name acconpani ed by attributes? A typica
formof an instance is shown bel ow

I tem Nane (position, size, intensity, scaling, |abeling,
rotation, etc.)

There are many exanples of this approach such as the recent work
by WIliam Newran (Utah) and many earlier studies at MT.

4. PARTI TION THE DI SPLAY STRUCTURE FOR 1) STATIC VS. DYNAM C

| NFORMATI ON, AND 2) CONTEXT. As opposed to refreshing an entire
pi cture whose donmain is the entire screen, we have found it useful
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to give the processing routine (that w shes to draw a picture)
know edge of only of a nanmed rectangul ar portion of the CRT and an
acconpanyi ng display structure. Wth our particular hardware we
can then update only the dynanic part of a picture rather than
regenerating the entire display structure. Just as inportant, we
can logically assign areas of the CRT to different concurrent
processing routines. Coupled with the |ogical/pictorial
representation noted in 2) above, this is a powerful technique.
Nanmed partitions also naturally accommodate those applications
requiring nmultiple CRTs.

5. THE | NTERPRETER COULD BE CONTEXT- DRI VEN THUS NOT RESTRI CTI NG I TS
QUTPUT TO A SINGLE SET OF CRT CRDER CODES. By providing catal oged
descriptions such as the "forns" discussed in Note #83, the
interpreter could reconfigure data destined for files, etc., as
well as a display. The gain here in terns of adapting to a users’
Network needs is large; the price paid in ternms of inplenenting
this increment of the interpreter is probably small

An Alternate Proposa

Note 86 nentions the case of a terninal at a node with a m ni mal HOST
connected to a renote conputationally-oriented node. The data
standard, which Note 86 suggests transmitting over the Network is
rather gross detail. Also, the standard | anguage is rather

i nexpressive -- enconpassing only a few sinple notions.

An alternative approach is to consider the situation of comunication
bet ween non-m ni mal nodes (nodes with substantial menory and
computi ng power). Here the Network standard data should be a high-

I evel nmacro formrepresenting the i nstances of gross detail with the
power to deal with sophisticated graphics devices. That is, the
standard | anguage woul d be rich enough to express all the special
features of Network display devices.

Thi s suggestion presents two problenms. First, how can a term nal
handl e cormands from a renote program of which its hardware is

i ncapabl e? The answer is that the renote programto which it is
connected is too sophisticated for the ternminal -- the connection is
invalid. A terminal should NORMALLY only connect to a programthat
addresses no nore than its hardware capabilities. This concept
allows a standard under which a sinple term nal and a sinple program
can communi cate (exactly the proposal of Note 86), yet a

sophi sticated term nal can talk to a sophisticated programin a

hi gh-1evel |anguage, or it can talk to a sinple program all within
t he same Network standard.
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The second problemis that a mninml host might not have sufficient
facilities to translate froma powerful Network standard |anguage
into the sinple, detailed order codes of its term nals.

When required, the needs of a minimal site would be handl ed by

anot her Network node providing data reconfiguration services, AN
ESSENTI AL PART OF THI S PROPOCSAL. The reconfiguration would be done
on the basis of "forns" specifying translation formthe Network
standard to the specific non-standard data format required by the

m nimal node (i.e., tailored specifically to its hardware). Wether
it would be graphic order codes or sone internmediate form would
depend on the processing power and requirenments of the miniml node.

Fig. 1 shows a schenmatic diagram of the key elenents of such a
reconfiguration facility. Fig. 2 shows the use of that facility by a
| ocal display handler and its use as an internmediary by two renote
nodes requiring different degrees of external data reconfiguration.
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Fig. 1. Data Reconfiguration Service

Harslem et. al. [ Page 5]



RFC 94 Sone Thoughts on Network Graphics February 1971

Host Provi di ng Host Provi di ng
Conput ational Facility Reconfiguration Service
e + STANDARD  #-- - mmmmmmmmmmmmme e e +
| | FORMAT | 4---------- AR SRR + |
I |- |--1 Inter- |-| Display [ |
| | (of Macro | /| preter | | Handler | |
| | FormData) |[//+---------- S + |
R T + []-mmm e |------- +
11 |
/( Fom e - - +
[\ | Termnal |
/ \ Fom e - - +
/ \
/ \
/ \
NON- STD.  / \' NON- STD.
(Terminal Order Codes) / \ (Detail ed Data)
/ \
/ \
/ \
/ \
/ \
/ \
I I
+omm e |------- + Fomm e - [------- +
o | | IESEEREEEEES + _
M ni mum | | | | | Display | | Mninmm
Host | | | | | Handler | | Host
| | | R + |
S NG |------- + S R [------- +
I I
Fomm oo + Fomm oo e +
| Terminal | | Termnal |
Fomm oo + Fomm oo e +

Fig. 2. Use of Data Reconfiguration Service
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