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SPEEDy. A Practical Editor for Texts Annotated with
Standoff Properties

Iian Neill, Desmond Schmidt

Abstract

Standoff properties can be used to record textual properties or annotations that may
freely overlap and need not conform to a context-free grammar. In this way they avoid
the ‘overlapping hierarchies’ problem inherent inmarkup languages like XML. Instead
of embedding markup tags directly into the text stream, standoff properties are stored
separately, and refer to positions in the text where each property starts and ends.
However, this has the effect of tightly binding the properties to the text, and hence
any change in the underlying text invalidates them. This limitation usually makes
this method impractical in cases where the text is mutable, and is mostly used when
the text is already fixed or proofread to a high standard. However, if it did become
feasible to use standoff properties on mutable texts, this method could also be used in
the process of text production, on dynamically evolving texts, such as emails, forum
messages, personal notes and even drafts of academic papers. Digitised transcriptions
of historical documents, whether produced manually or through OCR, could then be
easily corrected at an earlier stage of typographic correctness. By overcoming the
overlapping hierarchies problem this technique thus offers the prospect of significant
productivity gains for producing digital editions, as well as a newmode of engagement
for annotation. This paper describes the SPEEDy editor, a practical realisation of
this technique. It outlines the editor’s foundational concepts, its standoff properties
model, and its main interface features.

1 Introduction

SPEEDy (Neill 2020a) was created as part of a personal project to transcribe and
annotate the letters of Michelangelo (1474–1564). As this project progressed, it
became apparent that managing the numerous references to the people, places, and
events mentioned in the letters required not only an annotation system, but also an
editor, to allow for the updating of the content, its formatting, and annotations, in
one place.

Annotations are inherently overlapping. Ranges of text may be arbitrarily selected
by the user and annotations applied to them. However, the underlying HTML markup
of a web page is strictly nested and forbids overlap. This creates a potential conflict
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between the two systems of markup. One is internal, describing layout and text
structure, the other external or out-of-line, which points to it. Standard systems for
specifying external annotations, such as the Open Annotation Model and annotation
clients based on it, Recogito (n.d.) and Hypothesis.is (2011-), are limited in that they
cannot specify arbitrary ranges within HTML (Sanderson et al., 2013, 2.1.4). They
also assume that the text being annotated is immutable, since any change to it would
potentially invalidate the annotations that refer to it (Tennison 2012, 7.2). Internal
annotation systems such as RDFa (Herman et al. 2015) and Microformats (2020) are
not subject to this limitation; however, they can only provide attributes for correctly
nested HTML elements, and are hence unable to represent overlapping structures.

However, the distinction between the markup of the text being annotated and that
of the annotations is artificial, since even formatting markup is partly semantic, and is
thus a kind of annotation. For example, a paragraph element in HTML is not merely
a formatting construct (e.g., left-aligned or with double line-spacing etc.) but also
indicates that the enclosed text is a separate sequence of thoughts, distinct from the
paragraphs that precede or follow it.
It has long been known that the transcription of historical sources often requires

the description of overlapping structures (Renear et al., 1993). In markup languages
like SGML and XML a context-free grammar is defined to regulate the syntax of the
tags and text, the so-called DTD or schema. But this requirement, perfectly suited to
the composition of new business documents, leads to problems when transcribing
historical texts. For example, in holographs, revisions such as the joining of two para-
graphs, overlapping underlining, and the conflicting demands of semantic, formatting
and sentence structures, suggest that an approach seeking to redefine all markup as a
kind of annotation might solve these conflicts in a new way. Buzzetti (2002) argued
some time ago that weakly embedded markup, by which he seems to mean a kind of
standoff annotation describing possibly overlapping ranges in the underlying text,
may provide a better representation of textual structure and meaning than strongly
embedded markup languages like XML. However, to be practicable, this would mean
that the underlying text of the annotations would have to be editable and fluid, not
fixed and immutable, and that the pointers into the text by the annotations, like the
text itself, would have to be dynamically updateable.

SPEEDy differs from standoff markup editors like MUP (Glass & Di Eugenio 2002),
the MATE annotation workbench (McKelvie et al., 2001), or the repository approach
to standoff markup used in Knora (Rosenthaler et al., 2019), all of which preserve the
hierarchical structure of the original embedded markup, and require an immutable
base text. It also differs from web-based tools such as T-PEN (n.d.) for manuscript
transcription, or editors likeQuill (n.d.), which focus on editing, rather than annotation.
SPEEDy instead combines features of both web-based editors and annotation clients
in a single design.
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The rest of this paper is divided into five sections. The first discusses the model for
representing text in the editor, the second describes the data model for annotations,
and the third describes the key features of the user interface. The fourth section
describes future plans for the editor and the fifth draws some conclusions for its use
in digital humanities projects.

2 Representing Text
SPEEDy is built on the notion of cells, which are individual characters arranged in
a linked list, which forms the text stream. The concept of the text stream itself is
expressed in two modes: in-stream and out-of-stream cells. An in-stream cell contains
a single character and the sequence of in-stream cells collectively forms the plain
text output. An out-of-stream cell is content which is visible in the editor panel,
but which is not included in the plain text output. The assignment of text to one
of these two modes is a matter of choice by the human editor. For example, a page
number may or may not be considered part of the plain text output. Other examples
of out-of-stream text include footnote labels, end-of-line hyphenation, and Leiden
Convention symbols.
Since SPEEDy is a web-based editor, it uses the <span> element of HTML to

implement individual cells, one character per cell. Any properties that the text
acquires when loaded or during editing are stored in an array of standoff property
JavaScript objects, which are linked to the <span> elements at the start and end of
the annotation range. Therefore, annotations can move about naturally as the text is
edited. Blocks of text such as paragraphs and other textual divisions are represented
using the <div> element. No other HTML elements are used, or needed. Originally
SPEEDy only supported <spans>s, linked together to form the text content. This
kept the editor simple, and allowed the easy application of overlapping annotations.
However, the need for paragraph level formatting such as left, right, centre, or justified
text alignment, and indentation required the segmentation of this simple linked-list
model of text into blocks. Navigation between blocks is now performed not by directly
navigating the linked list structure, but via a tree-walking algorithm, which traverses
the sequence of text cells as if it were contiguous. In other words, every index in the
text refers to a unique location, either between two cells, or at the start or end of the
entire text.
This distinction between blocks and characters is based on the assumption that,

while semantic annotations are not inherently hierarchical, annotations describing lay-
out require some kind of shallow hierarchy for representation in real-world formatting
systems like HTML.
In the database the in-stream text is stored as plain text, with no markup of any

kind. The out-of-stream text, and the markup which was contained in the attributes
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Figure 1. JSON export of SPEEDY annotation.

of the spans and blocks during editing, is stored as a set of properties, which point
to the text in accordance with the standoff properties model. When a document is
called up for editing again, the text and properties are recombined to generate the
blocks and spans, so completing the cycle.

3 Representing Annotations

As described above, SPEEDy represents both formatting markup and semantic annota-
tions as standoff properties that may freely overlap (Schmidt 2016). The more familiar
term standoff markup refers to markup tags that represent a strict hierarchical text
structure, conforming to a context-free grammar, which have been removed from the
text and stored separately. Standoff properties, on the other hand, do not conform
to a grammar, and do not have an intrinsic hierarchical structure. In XML, the data
model for tags consists of elements and their attributes. Likewise, in SPEEDy, the
standoff properties have their own data structure, which is described in this section.

One way to see the structure of annotations is to export a SPEEDy document to a
JSON format. This shows how the document is represented as a plain text string, and
its properties as an array. Figure 1 shows an example of this output, showing a short
text and one of its standoff properties.
The essential fields of each property are:
• type. This represents the name of the annotation. In XML this would be the
element name.

• startIndex. An integer representing the index position of the first character of
the text range: 0 5i < n, where i is the index and n is the length of the text.

• endIndex. An integer representing the index position of the last character of the
text range: startIndex 5i < n, where i is the index and n is the length.

• Not all annotations will describe a simple range of text. Two other possibilities
are annotations that refer to a specific point in the text, and those that refer to
the document as a whole.
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• A null value for endIndex signifies that the property represents a point between
two indexes, called here a zero-width annotation (ZWA).

• A null startIndex signifies that the property is metadata associated with the
text as a whole, and does not refer to any specific position or range within it.

The other main fields of an annotation are:

• value. Any value which can be assigned to an annotation, depending on its
function. For example, an entity annotation (i.e., for some kind of name) would
use value to store the entity’s identifier, while a font annotation would store the
font name. There is no native entity or font annotation in SPEEDy, since value
refers to something that is externally defined.

• attributes. A schema-less array field that is functionally equivalent to the
attributes of an XML element. The choice between value and attributes for
storing annotation data is one of convenience: typically, if it only makes sense
for an annotation to have a single value then it is better to use value; if multiple
values are required, then attributes should be preferred. An example of the
latter is a Part of Speech annotation, which might contain data like gender, case,
person, etc. Attributes are also used in LMNL, another markup formalism that
uses standoff properties (Piez, 2015).

• text. For regular annotations of text ranges, the text field contains a copy of
the text in its range in the text proper (arbitrarily truncated at 100 characters
by default, but overridable). This facilitates reading the data either in the JSON
output or in the data store. But the true object of the annotation is always the
sequence of characters in the text starting at startIndex and ending at endIndex.
For zero-width annotations, this field is used to store the out of stream text that
denotes the inter-index position of the ZWA. For example, if a footnote were
modelled as a ZWA, the footnote number or label would be stored in the text
field.

• guid. The standoff property’s unique identifier. No format is specified, but
supplying an identifier for each annotation facilitates storage and querying in
the external annotation store.

The index, isDeleted and userGuid fields are used internally by SPEEDy, and need
not be explained here.

4 The Editor User Interface

The user interface is important because it is the window through which the user sees
and manipulates the underlying textual and annotation data models. As explained
above, text formatting and semantic annotations are merged in SPEEDy, and this
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Figure 2. Screenshot of SPEEDy as integrated into Codex.

increase in cognitive load must be carefully handled so as not to overwhelm the user
with too much detail (Nielsen 1993, 129f).

The annotations available in SPEEDy will vary greatly from one project to another,
and are therefore fully configurable via a JSON file. This can include other vocabularies
such as TEI (Neill 2020a). Although SPEEDy is an independent editor, it can be
integrated in a variety of applications. The following screenshots are taken from
the integration of SPEEDy in the Codex environment (Neill & Kuczera 2019), which
provides visualisations of annotations across a document collection. It is based on a
graph meta-model stored in Neo4j. However, all the visualisations provided below
refer only to SPEEDy and do not concern the Codex system.

The editor interface is divided into three main sections: the annotation toolbar, the
editor window and the monitor toolbar, as shown in Figure 2 (Carden 1913, 320; Neill
2020b).
Figure 3 shows a close-up of the annotated text of the above Michelangelo letter

(Carden 1913, 320). Semantic annotations are visualised with coloured lines which
are positioned below the line so that overlaps between properties are obvious. Also it
is clear that the annotations can coexist perfectly with textual properties such as the
right aligned text of the opening section of the letter.

Figure 4 shows the monitor toolbar, which changes whenever the user clicks on an
annotation in the editor window. It displays any annotations that enclose the current
cursor position. In Figure 2 the cursor is on the word Rome, which is a named entity
that is itself inside several other annotation ranges. Hovering over an annotation in
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Figure 3. Detail of a text in SPEEDy showing the use of coloured underlines for visualising overlapping
semantic annotations.

Figure 4. The monitor bar.

the monitor toolbar highlights both the annotation name and its range in the text. To
the right of each annotation is a right-facing chevron which, when clicked, displays a
list of buttons for editing the annotation (Neill 2020b). Figure 5 shows this in more
detail.
Counting from left to right the buttons perform the following functions: [1]

launches a window for changing the entity reference; [2] enables a comment to
be added to the annotation (the comment itself is a standoff property document);
[3] shifts the annotation to the left by one character; [4] shifts the annotation to the
right by one character; [5] expands the annotation by one character; [6] retracts
the annotation by one character; and [7] deletes the annotation. Although these
interactions are fairly complex the buttons only appear when the right chevron is
clicked, and also only apply to the currently selected annotation.
Figure 6 (Landucci & del Badia 1927, 299; Neill 2020b) shows two examples of

out-of-stream text. Recalling the discussion in section 1 above, out-of-stream text is
visible in the editor but is not included in the plain text output. The first example is a
zero-width hyphen annotation which appears in the middle of the word paternoster.

Figure 5. Controls in the monitor for manipulating an annotation.
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Figure 6. Examples of out-of-stream text.

Figure 7. Example showing that the zero-width soft hyphen annotation in ‘pater-noster’ is not rendered in
the output text stream.

The second is the line-break annotation, which is shown as a greyed-out forward
slash. A hyphen annotation is used to represent a soft hyphen, which appears in
the source but has only typographical, not linguistic, significance (which would be a
hard hyphen). Including soft hyphens in the text content complicates the process of
exact text matching, syntax analysis and lemmatisation. By modelling the hyphen
annotation as a zero-width annotation, it can be displayed at its anchor location as an
out-of-stream red-coloured hyphen.
Figure 7 (Landucci & del Badia 1927, 299; Neill 2020b) shows that the word pater-

noster is not hyphenated in the recorded plain text section of the JSON output for
this document. The same technique of using out-of-stream text is also applied to the
line-break annotations.

5 Future Plans

Further developments planned for SPEEDy include:

• the ability to import and export TEI-XML text;
• support for scripts with contextual letterforms, such as Arabic and Syriac;
• support for Unicode planes other than the basic multilingual plane;
• the virtualisation of the editor window memory space to handle texts of any size;
• additional monitor sections for linking the editor to real-time visualisations;
• examination of the practicality of annotating both plain text and XML structures;
and

• handling of multi-version and multi-layered texts, such as edited holographs.
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6 Conclusion

SPEEDy has demonstrated the practicality of an editor based on standoff proper-
ties. Offering the user the possibility of editing texts that can be enriched with a
customisable set of textual properties and annotations, and yet saved in a form that
cleanly separates them from the base text, provides greater flexibility in the tasks of
transcription and annotation. Corrections to OCR-scanned editions or transcribed
original sources can now include markup and annotation from the start, rather than
be introduced at a later stage in the production process.
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