IEEE TREANSACTIONS ON COMPUTERS, VOL. C-1%, NO. 11, NOVEMBER 1970

LM

Scroll Editing: An On-Line Algorithm for
Manipuiating Long Character Strings

MARY ALLEN WILKES

Abstract—An algorithm that runs on a 2048-word LNG provides
afficient on-line editing of character strings virtually unlimited in
length. Fixed-address LINC tape holds the character saquence in the
manner of a scroll. Edited characters are spliced directly in or out of
the scroll as it moves across a display scope under the viewar's control,
A B12-character “'playground” created at the splice point provides
sufficient ease to permit changing the scroll contents dynamically,
and thereby simplifies several problems commonly associated with
on-ling aditing. Compensatory insarting and deleting are practical,
Inserted characters require no special identification and scroll main-
tenance is automatic. Editing commands for simple editorial functions
and editorial text identifiars are eliminated, and the number of char-
acters that can be inserted anywhere is limited only by the total
length of the scroll. Line numbers, if provided, are resequanced auto-
matically as the scroll contents change. As little as 2 peErcent af the
scroll is manipulated in the memory at a time. Despite the relativaly
slow transfer characteristics of the tape, performance is satisfactory
ona LINCG for scrolls up to 23 040 characters and is not strongly depen-
dent an the size of the playground.

Index Terms—La&PG, LING, on-line editing, scope editing. scroll
editing, tape aditing.

INTRODUCTION

‘“H\ code on-line is considered by some to be the heart of a
rood on-line system™ [1]. Selecting an algorithm to
govern an on-line editor involves recognizing that editing
consists first of identifying an editorial point of interest in a
collection of characters. It then entails only two things:
adding characters andfor removing characters al that
unique point. An algorithm that provides a simple, direct.
and efficient way to handle these elementary activities can
be used to construct any editorial function whatever. This
fact, although frequently acknowledged [2], [3]. has been
enthusiastically obscured in many computer environments,
Although there are several functional descriptions of on-
line editors [2]-[11], their data-handling algorithms tend
to be infrequently documented. The focus of any algorithm
is its character-insertion mechanism. Editors that manipu-
late characiers in literal sirings most frequently use a “‘de-
ferred storage” technigque, which saves information being
inserted in a temporary buffer, and defers storing it in the
text itself until some condition has been satisfied. The dis-
advantage ol handling the data twice has other implications
that can appear, for example, in the form of special editing
commands required of the user or as a limitation on the size

S('HW!‘\R'IY. has remarked that “the process of editing
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of the buffer. Extending the buffer to a peripheral device re-
moves this limitation, but the task of eventually inserting
the material into the text may be ageravated.

Semi-list structures, popularly used with disks [2], [7]
[11], avoid the insertion problem at the expense of text
fragmentation and increasing overhead, without eliminai-
ing the problem of overflow onto the peripheral device.
Except for a few applications [2], [7], most find no inkerent
advantage in the segmented text and generally resort to re-
sequencing or even translating the list structure into a
literal siring.

The scroll-editing algorithm uses what might be called a
“direct storage” technique in which the data are handled
once as they move from their input source into the texi
string, which itselt 15 directly continuous between the core
memory and a randomly addressable peripheral device.
Motivated by experience with the inefficiencies of the de-
ferred storage technigue [12], the algorithm described here
has, since its initial nse in 1966 [13]. been found far superior,

A machine such as the Line [14] is excellently suited to
text manipulation, despite its 2048-word memory. Display
scope and kevboard are standard items, as 15 a two-unit
magnetic tape transport whose pocket-sized premarked
tapes are randomly addressable by block number in a man-
ner similar to the TX- 2[15] or the ATLAS computer [16]. The
Line searches for a requested block by moving the tape in
either direction.

Text, or manuscript, is held on a LiNe tape that is treated
as a scroll wound onto the two tape hubs. Motion of the
scroll, to expose different parts of the manuscript on the
scope, can be directed from the kevboard. Asa reading tech-
nique, this method of text presentation is a logical one for
scope editors,

The concept of scroll editing, however. means that the
scroll itselt, theoretically unlimited in length, can be edited
anywhere and to any extent by writing directly on the scroll
or by erasing information directly from the scroll at the
unique points of interest. The scroll remains homogencous,
although its contents, and probakly its length, change dy-
namically with every editorial correction.

FUNCTIONAL IMPLICATIONS
Scroll editing is an integral part of the on-ling LINC sys-
tem Lape [17] Of the editors cited. Laps is functionally
closest to Tolliver’s TveEDiT, and was similarly influenced by
a desire to let the user’s interaction with the displayed text
be governed by the explicit context-dependent nature of his






