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Abstract
Source code is, among other things, a text to be
read. In this paper I argue that reading source
code is a key activity in software maintenance,
and that we can profitably apply experiences and
reading systems from text databases to the problem of reading source code. Three prototype
systems are presented, and the main features of
their design are discussed.

1. Introduction.
Most programmers and project managers have at
one time or another maintained software that
they did not write. In the classic scenario, one
suddenly acquires responsibility for a program
consisting of thousands of lines of code. The
program serves a wide user community, who
complain bitterly if the code is not kept running
in a variety of hardware and software environments. The program is highly complex, somewhat flaky, has little or no documentation, and
its authors have vanished or otherwise disclaimed responsibility. The user community tries
to help by generating a constant stream of bug
reports and suggestions for new features and
options. While many people claim to know what
the program is supposed to do, very few seem to
know how the program does it. Other responsibilities cannot be ignored, so rewriting the code
from scratch is not an option.
In order to maintain code, one must first
understand it. Despite nearly universal acceptance of the importance of design documents, the
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source code is often the only statement of the
program’s design. In time-honoured fashion, one
might simply dump the code to the line printer
and struggle through the print-out for several
days. This method has the virtues that the printout can be spread around the room and annotated, but otherwise is not very appealing.
Numerous enhancements to this basic approach
have been suggested; for instance, the appearance of the printout can improved with prettyprinters[6, 14] or typesetting filters.[13, 18]
Workstations might be used for online reading
and searching with pattern matching tools such
as grep. Finally, one might be lucky enough to
have access to software that automatically constructs indexes to the code.[16]
Whatever approach is used, it is clear that a
central activity in software maintenance is reading. In maintenance, the main role of source
code is not as a compilable entity, but as a
human-readable statement of the intent and
mechanism of the program. The source
describes the program’s algorithms and data
structures, naturally, but it also contains many
clues about the evolution of the program. The
choice of variables, the use of comments, the
indentation style, and other uncompilable aspects
of the code are hints about the software engineering process.[33] A lack of comments and tangled
control flow, for instance, suggests that the program is poorly structured and hence potentially
error-prone. Mysterious constants suggest hard
limits on dynamic structures and problems for
users who exercise the code strenuously. Lack of
preprocessor statements may indicate inadequate
planning for portability. Important clues can
also be extracted from design documents, if they
exist, since they are themselves a kind of
declarative source code.

Two barriers to effective reading are size
and complexity, both of which tend to hide the
structure of a program.[10] Size means that the
code cannot be held in one’s mind as a single
entity; one must find a way to break it into
smaller, more comprehensible pieces. If the program is properly modularized this task is not difficult, but if the program is a single monolithic
routine, then one must develop a conceptual
modularization that takes the place of the missing decomposition. Complexity implies interconnectedness, and hence effective comprehension of one fragment typically necessitates reading several other fragments. It is often important
to know what not to read; in other words, one
must choose which parts of the program will
remain a black box. Borenstein commented on
the problems of maintaining an electronic billboard program:
The author [Borenstein] maintained
the TOPS-20 system for about two
years, ending in late 1982. I still
have no idea how a large chunk of
that program works, nor does the
previous maintainer. A few individuals in the community know more
but are generally reluctant to admit it
for fear they’ll have to help fix something.[7]
Size and complexity problems are also
encountered when reading large text databases.
The Oxford English Dictionary, for instance, is
some 600 Mbytes in size, and has a dense and
sometimes irregular structure.[19, 29] People
who want to find information in the OED can
afford to read only a tiny fraction of the whole
text; yet its complexity means that relevant information is often dispersed in various places about
the text. The users of the dictionary, like programmers, are faced with the problem of deciding which parts of the document to read. The
OED’s lexicographers also face problems analogous to those involved in software maintenance;
for example, they must check to see if all the
citations for a given work are consistent, and
ensure that all cross references have a valid target.[31]
Even small texts can be surprisingly difficult to read if time is limited. In an experiment
involving online searching of Arthur Conan
Doyle’s Hound of the Baskervilles, for example,
we found that subjects had difficulty with

problems such as who murdered whom? and see
how much you can find out about Mr. Stapleton’s
physical features. An interesting result of the
experiment was that the subjects who solved the
problems most effectively were those who read
more of the text, not those who used the query
mechanism more extensively.[20]
Our experiences with reading large and
complex online texts are part of a general
research program on advanced text database systems. One goal of the program is to develop a
set of tools for searching, browsing, and displaying both text and the structures imposed on that
text. Frank Tompa and I have been investigating the application of these tools to the problem
of reading source code. If they prove useful, the
prototypes that are described in the next section
may become part of 4Thought, a software
engineering project at the Centre for Advanced
Studies at the IBM Canada Laboratory.[25]

2. Three prototypes.
The prototypes described in this section are a
first attempt to apply text database expertise to
the problem of reading code and documentation.
The capabilities we wish to provide are present
only in a rudimentary fashion, and we expect
substantial refinement as development continues.
The first prototype demonstrates the
advantages of effective typesetting and multiple
views for reading source code. Documenters frequently suggest that documentation is very similar to programs, and hence should benefit from
software tools;[30] here we explore the other
side of this analogy, arguing that source code can
benefit from document formatting and typesetting technology. Figure 1 shows several views
of two files derived from IBM’s ImagEdit  product.[26] The Contents window shows the source
in a style known as C Grind, which uses a
variety of fonts and other typesetting capabilities
to improve readability. The other windows
display alternative styles which selectively
emphasize various aspects of the code. The Nesting (Reduced) style, for example, uses typography more aggressively, displaying assignment
statements and other non-control flow statements
in a very tiny nil font. The result is that the control flow statements, which generally define the
main blocks of the code, are more prominent.
The use of nil also allows the Nesting (Reduced)
format to display more code in a given area; here

the Nesting (Reduced) window takes up less than
half the space of the Contents window, but covers three times the span of code. The other windows show the function definitions, the function
calls, the include files, and the names of the files.
Each of these views is generated dynamically
from the source code files at display time.
The second prototype demonstrates the
utility of navigating a document’s explicit underlying structure. This sort of browsing is sometimes called hypertext, because it involves a
non-linear traversal of the parts of the document
via means of explicit links.
The system shown in Figure 2 is used to
browse the ImagEdit design document. This
document describes the data structures, procedures, and the various modules of ImagEdit in
such a way that a programming team can develop
the source code for the ImagEdit product; it also
serves an important purpose in software maintenance, since it is the official statement of the
program’s proper design. In addition to the overt
text, the online version of this document also
contains embedded Prolog rules which express a
variety of relationships between fragments of the
document, such as necessary header files and
callable or called functions.
In the figure, embedded rules are displayed
shown in double square brackets. The prototype
application allows the programmer to find and
display the target of any given rule simply by
pointing at it. The window at the top left is a
table of contents used to jump to a section of the
document. The programmer can page back and
forth in the table of contents window, and then
jump directly to the desired part of the text simply by pointing at the corresponding entry in the
table of contents. This part of the document will
be shown in the bottom lefthand window. The
programmer can read the document in this window, or can choose to follow one of the Prolog
links. This is done by pointing to the link; the
software then consults the database to find the
target of the link, and brings up the relevant part
of the document in the bottom righthand window. A history of the document fragments that
have been viewed is shown in the slender window in the upper right. Figure 2 shows the state
which results after following the links
AppResizeChildren to ImgResizeWindow to
ToolBoxDestroyWindow to ViewGetScreenResolution to MapProduct.

The third prototype explores the advantages of general full text searching for navigating
by means of implicit or dynamically determined
structure. Here the ‘‘links’’ between parts of the
document are determined implicitly, by the
existence of an appropriate text string.
Figure 3 shows a browser for the ImagEdit
design document that permits full text searching.
The leftmost window shows the list of packages;
by pointing into this view the programmer can
jump to a given package, which is shown in the
Full Text window. While reading the text of the
document, the programmer may encounter a new
concept, function, data structure, or other object
of interest. The string corresponding to this
object can be selected by using the mouse; this
action generates a database query for the string.
The set of hits to the query is displayed in the
Search Results window, one per line, showing a
small amount of the surrounding context. The
programmer chooses to view the whole context
of any hit by pointing at it, which brings up the
relevant part of document in the Target window.
In the figure, the programmer has come across
the term ‘‘image pipe’’, and instituted a full text
search for occurrences of that term in order to
find its definition. A likely instance of the term
was selected from the Search Results window
and the resulting package shows up in the Target
window. The filename of that package is
displayed in the title bar of the Target window.
In each prototype, all windows permit paging through the document or code, as well as
jumping to the start or end of the text. All windows can be resized and repositioned according
to the programmer’s preferences, and can display
either multiple or single columns of text.

3. Enhancing readability.
How do the prototypes improve our ability to
read source code? The most obvious contribution is the use of enhanced typography. Despite
work on typographical presentation of programs,[2, 3] programmers traditionally eschew
complex typography, partly because of a lack of
tools for viewing typeset programs, but probably
also because of an ingrained belief that typesetting is an unnecessary frill. Nevertheless, most
programmers are quite adamant about their
preferences for layout-related issues, such as
indenting policies and the appropriate use of
variable names.[11, 17]

Reading is both a physical and a mental
activity. The physical effort of reading is alleviated by choosing fonts and spacing that reduce
the eye’s scanning effort. Substantial work has
been done on font design and layout of alphabetic characters, even to consideration of the frequency of the wave corresponding to the vertical
bars of the letters.[24] Our prototypes do not
operate at this level of refinement. As a first step
towards more readable text, however, the use of
proportional fonts is generally considered to be a
significant improvement on constant width
fonts.[4] Proportional fonts also permit more
code to be displayed in a given area, on average,
because the thinner letters take up less space.
A second aspect of the physical effort of
reading is the cost of mechanical motions needed
to get to the next fragment of text. Each page of
text that has to be read is one more page that has
to be manually called up by means of a mouse or
key operation, and unless the physical effort is
minimized, this quickly becomes a tedious and
error-prone activity. The prototypes address the
manual effort of reading in several ways. Paging
back and forth in the windows requires only a
single keystroke or button press, without the precise positioning often needed to operate scroll
bar gadgets. The use of proportional fonts
increases the amount of text that is displayed and
hence helps to reduce the frequency of paging.
Paging is also reduced by effective text suppression, which enables large distances to be covered
with a single manual action. The ability to navigate implicit and explicit links simply by pointing at them also significantly reduces the effort
of finding related fragments, compared to
manual scanning of the text. Finally, flexible
resizable windows permit the volume of
displayed text to be adjusted as desired.
A third aspect of the physical effort of
reading is the time delay involved in presenting
text. Most desktop publishing systems and batch
typesetters can display text very well, but few do
it very quickly. When one is merely previewing
a document that will be printed offline, a small
delay is acceptable because it is still shorter than
the time for hardcopy generation. When source
code is being read, however, speed is of the
essence, since the programmer is attempting to
grasp a large amount of detail, and presentation
delays will exacerbate short term memory loss.
There is another aspect to psychology of speed:

programmers are impatient creatures, and will
quickly revert to the interface that offers the
highest speed, taking on themselves the extra
burden of poor display. In order to encourage
programmers to use typesetting systems to view
code, the speed of the system must be no less
than that of their favorite editor. The update of
the text display in our prototypes is virtually
instantaneous on the IBM RS/6000, even when
suppressing large parts of the text.
The mental effort of reading is naturally
dominated by the difficulty of the concepts
involved in the text. A tangled piece of spaghetti
code is not made easier by presenting it with proportional fonts and consistent indenting. Where
source code can benefit from techniques to
reduce mental effort, however, we should use
them. Typography, for instance, can help to convey the structure of the code: typefaces and sizes
can be used to make function headers stand out,
or, as in the case of the first prototype, to
emphasize the control flow statements. Text
suppression not only reduces the effort involved
in paging through the code, but also the mental
effort of connecting up related sections. It also
reduces the mental effort required in reading
unnecessary code. Unlike physical effort, however, techniques for reducing mental effort are
not well understood, because there is little solid
theory on how layout should be employed to
express semantics.[22] This is a key area for
further research.
Generally speaking, efficient reading of
source code results from adhering to a principle
of locality. By keeping relevant sections of the
code close together, both physically and conceptually, we make it easy for the reader to
comprehend the text. The prototypes exhibit
three basic techniques for increasing locality.
Code suppression clusters related information
that is separated by long extents of unrelated
code. Effective use of typographic techniques
such as font changes or indenting allows one to
emphasize relationships by means of the weight
or size of the characters or the relative positions
on the screen. The use of multiple windows and
searching tools for following implicit and explicit links permits several widely-spaced pages of
code to be placed in close proximity.
In the next sections we discuss the two
basic design elements of the prototypes: descriptive markup, and multiple process structuring.

4. Descriptive markup.
Online text, like most data, must be structured to
be of use. Text structure is normally represented
in one of two ways: either the text conforms to a
grammar and hence a parse tree can be derived,
or else the structure is explicitly embedded by
the use of markup codes or tags. Source code
typically conforms to a grammar, and software
engineering tools usually exploit this grammar
for editing and display. Textual databases, on
the other hand, often deal with texts which do
not conform to a grammar, and hence rely on
markup. Our prototypes are based on the use of
explicit markup.
Markup is divided into two classes, procedural and descriptive. Procedural markup
employs tags that map directly to some typesetting operation; the troff tag \fI, for example,
invokes a procedure that switches to italic font,
and the tag \fB invokes a procedure that
switches to bold font. Descriptive markup
employs tags which map to a data model or other
abstract structure imposed on the text; thus a
descriptive system might use the tag
<emphasis> to indicate that a text fragment is
to be emphasized; the actual typographical effect
is not defined by the markup itself, but done
elsewhere.
Standard Generalized Markup
Language or SGML is the most publicized
approach to descriptive markup. [1]
Systems based on descriptive markup typically support the use of style sheets, which are
symbol tables that map instances of tags to
typesetting operations. A collection of such
mappings constitutes a style or a single view of a
text. The views shown in Figures 1-3 are not
obtained from separate files, but instead are
derived from a single code and documentation
file; different styles employ different mappings
between tags and typographic effect.
Descriptive markup has two main advantages. By decoupling the identification of text
structures from the operations that are associated
with those structures, we can change those operations in a consistent manner, without the need to
edit the text. Emphasized text, for example, can
be underlined, highlighted, shown in bold, or
whatever is desired, simply by changing the style
sheet. More importantly, descriptive markup
tends to avoid the kinds of ambiguity common in
procedural systems; where troff has no way to
distinguish between italicized fragments, a

descriptive markup system will tend to tag structures according to a criterion of use or meaning,
thus distinguishing between the mathematical,
bibliographic, and purely emphatic uses of italics.
Descriptive markup is gaining favor among
documenters, and SGML may soon be a required
standard for documentation. Source code, on the
other hand, will probably never be marked up
descriptively. In order to gain the advantages of
descriptive markup for source code, we must
preprocess it to add descriptive tags. A transduction preprocessor was built for the code shown in
Figure 1; it marked up line breaks, reserved
words, braces, comments, strings, and other syntactically simple features of the code with
descriptive tags, which can then be converted to
typesetting operations by our formatter.
The use of descriptive markup for reading
source code highlights an important design tradeoff — the separation of the software system from
the syntax of the programming language. Most
tools for dealing with source code take advantage
of the syntax of the language; they are based on
the parse tree model of the text. This couples the
tool to the programming language. By using
embedded markup, we introduce a level of
indirection between the structures in the code
and the recognition of those structures, a tactic
which has several advantages. First, we gain all
the capabilities of multiple views and the use of
views as indexes for our software tools with no
extra effort. Second, we can more easily use our
software to handle multiple languages; we need
merely build a preprocessor that installs the
markup, and the remainder of the system will
operate as before. The expense of constructing
style sheets and applications can thus be amortized across several languages. Third, embedded
markup need not be restricted to the syntax tree
of the language; we can embed whatever structure we desire, including arbitrary semantic
structures (though in this case we will require
more complicated preprocessing of the code).
Finally, since we are not confined to a syntax
tree, it is easier to deal with erroneous and partial
code fragments. This is in contrast to some
syntax-directed systems, which are not able to
edit syntactically invalid program fragments.
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Figure 4. Process structure of code browser.

5. Process structuring.
Many text database and CASE systems are built
as strongly coupled, monolithic applications.
Such an approach makes their systems difficult
to reconfigure in ways the developer did not anticipate. The monolithic approach also involves
questionable psychology, given that programmers are notorious for wanting to customize and
change their computing environment.
We have avoided strong coupling by
decomposing our applications into multiple
processes that exchange messages. Multiple
processes are not an essential technique for systems for reading source code, but they are a form
of decomposition that has many advantages.
Processes share only the messages that they
exchange, making it simple to swap modules
during development and testing. Loose coupling makes it possible to do some run-time configuring of applications, enabling end-users to
modify existing applications to their own tastes.
Another advantage of process decomposition is
that it focuses attention on interfaces rather than
on programs. If a collection of generally useful
processes is available, programmers will tend to
build their applications to fit the interfaces rather
than to incorporate the mechanism in their own
code. Unix  filters and pipelines are the best

example of this type of reusability.[15] Processbased applications are also easily distributed:
each process can be placed on a separate processor without the need to change or recompile an
application. Finally, a process-based application
is useful when a project is being developed by
more than one group of programmers, because
the natural unit of decomposition is a standalone
program. A recent example of the value of
loose coupling was the task of connecting our
applications to the GraphLog project at the
University of Toronto.[27] Despite the fact that
the two systems are compiled in different programming environments (SmallTalk and C) and
are currently running on different hardware
(Unix workstation, Apple Macintoshes, and
industry standard PCs), interconnection was not
difficult.
A process-based methodology requires a
sufficiently large set of of processes. As we gain
more experience with building process-based
applications, our toolkit is growing. The first
and to date most important tool is our text formatter, which is used to display all the text
shown in Figures 1-3. [21] This tool accepts two
types of input, text and offsets.
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Figure 5. Process structure of document browser.
If a text is received, it replaces whatever text is
currently displayed; if an offset is received, the
display is updated to that position in the current
text. The formatter can also produce text or an
offset as output, based on a user’s selection from
the window. Since the formatter accepts its own
output as input, it easy to string together multiple
invocations of the formatter.
A second component of the process toolkit
is a shell for constructing non-linear process
structures. Unix shells such as sh and csh are
primarily intended to support process pipelines,
and many non-sequential configurations are difficult or impossible to construct with these
shells. As a result, several researchers have constructed shells that support non-linear process
structuring, often with some sort of visual editor
for setting up the process graph.[5, 8, 12, 23] Our
shell is a more modest effort which takes its
input from a specification file. The specification
describes a set of processes, their command line
options, and a list of interconnections; the shell
then sets up pipes for the interconnections and
spawns the processes, exiting when the process
structure has been created. Our shell does little
error checking, is not particularly robust, and
does not permit shell programming; we expect
to address all these problems shortly.

Our process toolkit also involves databases
of two types. The first is a full text database
used for string-based queries. This database
employs a text searching program that facilitates
searching for strings of any length. A preconstructed index is used that supports boolean
queries, proximity searches, and searches within
restricted regions of a text. The second type of
database is a simple flat file database that
manages n-ary relationships, including the
embedded Prolog facts, the information stored in
the traversal history list (Figure 2) and the search
result list (Figure 3). Currently we use one-shot
applications to store this data, but a small and
efficient relational system is clearly a more general solution.
Complex process structures often involve
making copies of an output stream or merging
multiple input streams.[23] We have generalized
these activities in processes to split and join standard Unix I/O. Each process is a simple buffer
manager that duplicates its input to its output
stream, either duplicating to multiple output
streams or merging multiple input streams. It
may seem exorbitant to allocate a process for
stream buffering, but the cost is typically nominal. Moreover, managing buffers and pipes is
somewhat tricky, so it is desirable to centralize
this activity. The splitter and joiner processes are
used in the prototype shown in Figure 1.
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Figure 6. Process structure of string search browser.
In addition to the processes in the toolkit, it
is usually necessary to construct one or more
one-shot processes that massage the output of
one program to fit the input of another, or that
buffer information between processes and attach
some functionality to that information. These
processes are usually quite small, on the order of
a few hundred lines of code; often they are simply invocations of existing Unix filters such as
awk or sed.
Figures 4 through 6 show the process
structure diagrams of the prototype applications
presented in Figures 1-3, respectively. Circles in
the process structure diagrams correspond to
visible text formatter windows; rectangles in the
process structure diagram correspond to invisible
filters, control programs, and databases. Arcs in
the process structure diagrams indicate flow of
data.
Figure 4 is the process structure diagram of
the code viewer prototype presented in Figure 1.
The Nesting (Reduced) and Contents view are
connected, so that a selection in the Nesting
(Reduced) view results in updating the Contents
view. Selections in the Contents view are sent in
parallel to the four views Includes, Calls,
Filenames, and Functions. Each of these views
is updated when a selection is made in the Contents view. Selections in any of the four subsidiary views are then used to update the Target
view. This structure demonstrates how splitter
and joiner processes can be used to manage multiple streams.

Figure 5 is the process structure diagram of
the document browser presented in Figure 2.
Here a single (invisible) control process handles
most of the work. The Index view is used to
navigate to a particular part of the text; when the
programmer selects a line in the view, the
corresponding offset is sent to the control process. The control process begins a new history at
this point, clearing the History view, and sends
View 1 the chosen offset. Selections of Prolog
links made in View 1 or View 2 are sent to the
control process, which queries the link database
for the target. The current context is then sent to
the History view, and the target is sent to the
alternate View. Selections from the History view
cause View 1 to be positioned to that section and
View 2 to be cleared.
Figure 6 shows the process structure for
the document browser presented in Figure 3.
The Packages view sends an offset to the Full
Text view. The programmer can submit a full
text query from the Full Text view by selecting a
fragment of text. This fragment is passed on to
the query preprocessor, which surrounds the text
with the necessary query syntax and then submits
it to the main search process. The search routine
notes the query and then passes it on to the full
text search engine. The results of the query are a
set of offsets and short text samples, one for each
instance of a solution to the query. The offsets
and samples are buffered by the main search process, which tags the text samples and passes
them to the Search Results window for viewing.

When the programmer selects one of the text
samples in the Search Results window, the offset
of the sample is passed back to the search process, which determines the corresponding text
offset and forwards this to the Target view.

6. Discussion.
The application of text database technology to
the problem of reading source code is still in its
early stages, and several directions for further
work are being considered.
One important direction is empirical studies of programmers engaged in software
maintenance. Without observing programmers
actually attempting to use these tools, we will be
able to conclude little about their effectiveness.
Such studies will no doubt identify many aspects
of the prototypes that need improvement. It is
just as important, however, that we investigate
the process of reading source code (and its relationship to the software maintenance problem) as
a phenomenon independent of our specific systems. Learning more about the reading activities
of programmers could very likely suggest different approaches than the ones described here.
An important limitation of the prototypes
is their inability to handle dynamically changing
situations. Updates to the source code itself, for
example, are not reflected in appropriately
updated views. Nor can the views be altered to
display dynamically selected objects, as for
instance might be useful in highlighting all
occurrences of a dynamically chosen variable
name. These limitations are partly a result of the
history of development of our tools; the OED
and other texts we have investigated are largely
static, unlike source code. A more fundamental
difficulty, however, is that markup (descriptive
or otherwise) by its very nature involves the
implicit assumption that all structures are identified by explicit tags in the text, and thus to add
structure means to insert tags. This constraint
seems impractical for large texts.
If descriptive markup is inadequate, for
dynamic texts, should we reconsider the use of
parse tree (that is, internal, implicit) structures?
This seems necessary, but in so doing, we must
avoid some of the errors made in developing syntax and structure-driven environments. These
systems have been extensively studied, but have
not made a significant impact in programming
workplaces. Part of the reason is that such

editors are often irritatingly restrictive, permitting only syntactically valid programs and program fragments. Another problem is that a syntactic parse tree approach is not the best way to
edit all objects. Arithmetic expressions, for
instance, are almost always entered as infix
expressions.[28] Furthermore, syntactic structure
is not the only (or even the most important)
structure in a program, and programmers generally have more difficulty getting the semantic
structures correct than the syntactic ones.[32]
Syntax-directed approaches tend to strongly couple the parsing, display, editing and compilation
of programs through the parse tree, while the
descriptive markup approach has led us towards
a loosely coupled multiple process structure
approach. Some researchers have concluded that
syntax-driven editors are best reserved for
application-specific languages, which are typically used infrequently, and so are prone to
suffer the kinds of syntax errors that syntaxdriven environments can address.[9]
Clearly, a rapprochment between the two
approaches is in order. The use of descriptive
markup has helped us to discover certain useful
techniques and design principles, but it is not
itself an essential part of those principles. It is
possible to retain a loosely coupled architecture,
to emphasize the identification of document
structure rather than typography, and to maintain
a clean separation between language syntax and
system functionality, without the explicit use of
descriptive markup at every level of the software.
Developing systems that fulfill this potential is
the next step in our agenda.
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