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GRAPHI CS | MPLEMENTATI ON AND CONCEPTUALI ZATI ON AT ARC
Overvi ew.

This docunent is a brief description of the way in which graphics
term nals are conceptualized and used at the Augnentation
Research Center. Al things described are inplemented and have
been operational for several months. Al though our attention has
initially been centered about the display of textual material, we
are now about to turn our attention toward pictorial displays
(hopefully much enhanced over our previous 940 |line draw ng
capabilities).

This docunent will discuss only those facits of display use
whi ch have been inmpl enented and are currently operational
nanely only those dealing with textual display.

included is a discussion of the use of nultiple file view ng

di splay areas in NLS to provide cross file editing capabilities.
A description of our display and termnal input equipnent wll
be i ssued as a separate docunent.

NOTE: RFC 190 includes a functional description of the

i npl enentation of the interface to our displays and is a
description of the way this interface was extended to include
"Processor-displays" (an | MLAC PDS-1, in this case) to our
system thus enabling one to use Display NLS over any of our
teletype lines (including the network).

A "processor dsplay" is a display with Processi ng power which
can be controlled by character strings.

Description of the "conceptual display" inplemented at ARC

The al |l ocatable output unit for our display termnals (which
i nclude our local termnals and all renpote processor-displays) is
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a rectangul ar "display area". A programtreats this display area
much like it would a file which it has opened with wite access.

When requesting the allocation of a display area, a program
specifies its attributes, including where it is to be on the
screen. The programis returned an identifier which it
subsequently uses to mani pul ate i mages within the display area
and the display area itself. Each string which the program
wites into the display area is also given an identifier, which
can subsequently be used to nove, delete, replace, or change the
characteristics of that string.

The currently inplenented characteristics are character size
hori zontal spaci ng between characters, and font of the
characters (e.g. blinking, italics, intensity, etc.).

The position of itens in the display area are given relative

to the 0,0, which is the lower left corner of the display

area. The horizontal coordinate increases to the right and the
vertical coordinate increases toward the top.

In addition to above descri bed mani pul ation of strings within
di splay areas a program can suppress the display of individua
strings within display areas or suppress whol e display areas.

Al so, a programcan switch the termnal’s state fromtel etype
sinmulation to display nbde and vis versa.

When in display nbde, the teletype sinulation display area is
suppressed and the coordi nates of the cursor are input with
each character. Wen in tel etype simulation node, all user
owned di splay areas are suppressed and the coordi nates of the
cursor are not input with each character.

At TENEX startup tinme, display areas are allocated for a teletype
simul ati on and a cursor for each local display termnal. Prograns
can change the string being displayed as the cursor to give the
human feedback as to the prograns state.

Wthin NLS:

The NLS subsystem deals only with the cursor and the display
areas it has requested fromthe systemfor output to the user
The display area formatters assunes that the display has 64K
by 64K addressable points (with 0,0 at upper left), severa
different character sizes and fonts, and 7-bit ASCl I
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The display area formatters use fornmat paraneters during the
format process and post-processors to convert the vertua
format to one that is acceptable to the device for which the
formatting was bei ng done (a display area on the screen, a
page for a printer, a mcrofilmdevice, or a teletype).

NLS all ows the user to specify arguments to comuands by
selecting items fromthe current display imge. This is
acconpl i shed through the use of a data structure, which
describes the current display inage, to map the cursor
coordi nates, which are input with each character, into the
proper sel ection.

Multiple text display areas in NLS

When the user’s device is a display, NLS allows himto subdivide
the file-viewing display area (the one in which he views his

file) and view (and edit across) several different files at once.

Foll owing is a discussion of the commands and capabilities
associated with this new feature

new conmands
Hori zontal split

splits a file-viewing display area horizontally (into an
upper and | ower segnment) at the selected | ocation noving
the image of the original display area to the upper or

| ower segnment dependi ng on whether the cursor is above or
bel ow t he bugged position when the final Conmand Accept is
i nput .

No display area will be created which is smaller then 2
lines by 20 columms (using the character size of the
original display area).

Vertical split

splits a file-viewing display area vertically (into a left
and right segnent) at the selected |ocation noving the
i mage of the original display area to the left or right
segnent dependi ng on whether the cursor is to the left or
right of the selected position when the final CAis input.

No display area will he created which is smaller then 2
lines by 20 columms (using the character size of the
original display area).
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Move boundary

The sel ected boundary is noved to the new position. A
boundary will not be noved passed a boundary of a nei ghbor
A boundary is noved for all display areas for which it is a
boundary. Any resulting display area which is smaller than
two lines by twenty columms will be del eted.

Character size

The current character size of the display area which
currently contains the cursor is displayed, and the user
may type a nunber (0, 1, 2, 3) for a new character size.
The final Comrand Accept causes the character size to be
changed. The horizontal and vertical increnent are
automatically adjusted. Different display areas my

si mul taneously have different character sizes.

Cl ear display area

The selected display area is cleared, i.e. the inage is
erased, the return and file return rings are rel eased, and
the association of a file with that display area is
renoved. The display area itself is not del eted.

One may freely edit and junmp using several display areas. The
position of the cursor is used to resolve anbiguities.

For exanple, If one executes a Junp comuand, the position of
the cursor when the final Command Accept is entered determ nes
in which display area the new inage is to appear.

Al so, If one changes viewspecs using the |leftnpost two buttons
of the nouse, the viewspecs of the display area containing the
cursor when the buttons go down are used as the initial values
and are displayed in the viewspec area. Wien the buttons are
rel eased, the display area containing the cursor receives the
new vi ewspecs.

[ This RFC was put into nachine readable formfor entry ]
[ into the online RFC archives by BBN Corp. under the ]
[ direction of Al ex MKenzie. 12/ 96 ]
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