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AUTOMATIC FORMATTING OF COMPUTER PROGRAM SOURCE CODE

Field of the Invention

5

The present invention relates to a method and system for the automatic formatting of

changes made to computer program source code and to a computer program for effecting

such formatting.

o Background of the Invention

It is common for commercial computer programs to be developed by a team of programmers

over a relatively long period of time. During development, the current version of the

program source code is generally stored in a code repository from which files or other

5 portions can be extracted for modification and testing. It will frequently arise, in large teams,

that code is modified by a person other than the original author.

Source code consists of functional code in a given programming language but also includes

non- functional formatting aspects which are essentially a matter of author preference.

o Different developers have different code formatting preferences, for example on which lines

curly braces "{" and "}" should be placed, or how many tabs or spaces should be used for

indentation of new lines and how many blank lines should be left between lines of functional

code.

5 Such options may run into the hundreds and various development platforms, such as Eclipse,

from the Eclipse Foundation, or Visual Studio (trademark of Microsoft Corporation) provide

auto formatting tools that can be configured to a user's formatting preferences. Provided the

code is syntactically correct, invoking the tool formats the code in the current file to the

configuration specified by the user.

0

If a programmer opens a file formatted in a different style to their own, edits it and then uses

a formatting tool different from that used by the original author, the file can look very

different, because different formatting options have been employed. The original author, or



anyone else looking at the change history of a file, e.g. to determine how a particular fix was

made or what things have changed recently, may then have difficulty monitoring the changes

made, which can be a cause of inefficiency and frustration.

Also, using a so called "diff" tool to highlight differences between successive instances of

the same code will highlight not only the functional changes but also the formatting changes

which will likely be large in number and obscure the significant functional changes. For this

reason and generally, it is good practice to attempt to minimise the number of changes made

during development of a large computer program.

Of course, for a completely newly written program, one solution is to enforce a given set of

coding standards so that everyone uses the same formatting settings, thus ensuring

consistency of file format across the code base. This is not possible where a long lived

product includes code from previous versions ("legacy code"), which may be written in a

number of different programming languages and in a number of formats or styles.

Various approaches to the problems of mixed formats are known in the prior art.

In US Patent Application Publication 2004/0122791 A l for a "Method and System for

Automated Source Code Formatting" (Sea et al. assigned to Hewlett-Packard Company),

source code files may be extracted from a store for editing. In the store, the files are stored in

a standard format. Once extracted for editing, however, they are reformatted to a

programmer's preferred format. After editing they are "re-reformatted" to the standard

format and stored back in the repository.

The prior art also includes a source code formatter, known as "Polystyle" (available on the

Internet from polystyle.com) which reformats source code to a selected style. The selected

style may be an existing style or may be determined from personal examples of the

programmer's code. The style for reformatting is then chosen by the programmer.



None of the above prior art offers an automated solution to the problem of how best to

format edited versions of earlier developed code in such a way as to minimise formatting

changes and hence to facilitate their diagnosis by the originator.

5 Disclosure of the Invention

A first aspect of the present invention provides a method of auto-formatting changes to

computer program source code, comprising the computer-implemented steps of:

analyzing the program source code to identify formatting information;

o selecting a set of formatting rules for controlling an auto-formatting program to

implement auto-formatting consistent with the identified formatting information, wherein the

selected rules each specify one of a plurality of formatting options;

in response to editing input from a computer user via a user interface, modifying the

program source code;

5 applying the selected set of formatting rules to control the auto-formatting program

to auto-format the modified source code;

and storing the auto-formatted modified source code

One embodiment of the invention provides a method of auto-formatting changes to

o computer program source code, which program source code is stored in a code repository

and comprises a plurality of separately identifiable sections each of which includes non

functional formatting information which differs between at least some of the sections, the

method comprising the steps of:

in response to a user input request, extracting a selected source code section from the

5 repository to edit in a temporary store;

automatically determining a set of formatting rules from at least the selected code

section, the determined set being one of a plurality of possible sets corresponding to said

sections having differing formatting information;

in response to user editing input through a user interface, modifying the temporarily

0 stored source code section;

automatically formatting the edited code section to comply with the determined set of

formatting rules;



and storing the edited and formatted code section in the code repository.

A second aspect of the invention provides a system for auto-formatting changes to computer

program source code, the system comprising:

a format analyser for analyzing the program source code to identify formatting

information;

means for automatically selecting a set of formatting rules for controlling an auto-

formatting program to implement auto-formatting consistent with the identified formatting

information, wherein the selected rules each specify one of a plurality of formatting options;

a source code editor, responsive to editing input from a computer user via a user

interface, for modifying the program source code;

an auto-formatter for applying the selected set of formatting rules to auto-format the

modified source code;

and means for storing the auto-formatted modified source code.

One embodiment of the invention provides a system for auto-formatting changes to

computer program source code, which program source code is stored in a code repository

and comprises a plurality of separately identifiable sections each of which includes non

functional formatting information which differs between at least some of the sections, the

system comprising:

extraction means for extracting a selected source code section from the repository to

edit in a temporary store in response to a user input request;

a format analyser for automatically determining a set of formatting rules from at least

the selected code section, the determined set being one of a plurality of possible sets

corresponding to said sections having differing formatting information;

editing means for modifying the temporarily stored source code section in response

to user editing input through a user interface;

and means for automatically formatting the edited code section to comply with the

determined set of formatting rules and returning the edited and formatted code section to the

code repository.



The invention also provides a computer program for carrying out a method according to the

first aspect of the invention.

The auto-formatting rules to be used for each section are thus selected dynamically in

dependence on rules determined from the original version of that section or from a larger

body of code including that section, such as a class, a whole file or a selection of files. This

results in minimum changes to the code from the original version with consequent reduction

in the likelihood of errors and in the ability to identify changes responsible for errors more

easily.

Preferably, the step of automatically determining a set of formatting rules determines said

rules from the extracted source code section and said automatic formatting step formats the

edited code section prior to its storage in the code repository. This allows the user to perform

a manual reformat before checking in a file, just to see what format the file will take.

However, it would be possible for the format analysis and automatic formatting to take place

inside the repository or even the editor without them being made visible to the user.

It should be noted that the source code sections may be complete files, or may be smaller

units such as classes or logical functions.

Preferably the automatic determination step determines which of a plurality of optionally

variable formatting features are present in the selected code section and which options have

been used. If the options have been used consistently, then they can be determined by

inspection. If however more than one option has been used for a formatting feature, the most

used option is selected as the formatting rule.

In the event that some of said formatting features include common code symbols whose

placement depends on their context, the formatting rule for such symbols will need to be

determined by reference to the code syntax. Where the section of code is a file, the syntax is

preferably determined from the programming language as identified by the file extension or

in any one of a number of other known ways.



Where previous code is not being edited but is newly created, it is preferable to auto-format

the newly created code sections to comply with a default set of formatting rules.

Alternatively, it may be preferable to leave the code as is or to format it according to the

most common formatting options used in the product.

5

To avoid the need to auto format an entire extracted file or section of code, it is possible to

compare the original and modified code to identify subsections which have been changed,

the auto-formatting step then being applied only to the identified subsections.

o Although in its preferred form the invention is utilised in a large scale development system

having a code repository from which any of a team of programmers can extract source code

for editing, it should be realised that the invention may also be applied to a simple code

editor for individual use.

5 Brief Description of the Drawings

The present invention is described below in more detail, by way of example, with reference

to a preferred embodiment thereof and as illustrated in the accompanying drawings, in

which:

o Figure 1 shows a computer program development system including an auto formatter

according to the present invention;

Figure 2 is a flow diagram illustrating the operation of a format analyser which is

part of the system of Figure 1;

Figure 3 is a flow diagram illustrating one example of determining the preferred way

5 of formatting curly brackets within the general process of Figure 2; and

Figure 4 is a flow diagram illustrating the process of auto formatting modified source

code in the system of Figure 1.

Detailed description of the invention

0

In the system of Figure 1, program source code under development is stored in a code

repository 10, accessible to developers by way of a user interface 11. The other basic



components of the system are a user editing workspace 12, a format analyzer 13 and an

automatic formatter 14. These components are those necessary to implement the present

invention and it will be realised that a complete development system will include other

components, not illustrated, such as execution software and processors for executing all of or

portions of the program under development and test software for measurement and fault

diagnosis.

In overview, the operation of the system is as follows. An original source file 20 is "checked

out" of the repository by a developer in response to a request communicated via the user

interface 11 over line 21. In fact, one copy 22 of the file is made in editing workspace 12

while another is passed to format analyzer 13. The user edits the file copy 22 in the

workspace by entering input via user interface 11 over a line 23. This results in a modified

source file 24.

Either before or in parallel with this, the format analyzer 13 analyses the formatting options

used in the original source code, which reflect the preferences of the original author(s). The

result of this analysis is a set of derived formatting rules 25 which are stored in the auto

formatter 14.

When code editing is completed to the satisfaction of the current developer, a further user

interface command to check the modified file back into the repository is sent over line 26.

This causes the edited code to be auto formatted in accordance with the formatting

preferences of the original author(s), irrespective of the current developer's preferences, and

returned to the repository 10. The net result is that the original code style is preserved,

making it easier to spot differences in the event of subsequent failure on testing.

For simplicity of illustration, the modified and auto formatted code is shown replacing the

original source code file. However, it will be realised that, in practice, both versions will be

stored at least until the changes are tested and accepted by the programming team. Indeed,

many code repositories keep all previous versions of all files (or at least the differences so

that an older version can be recreated).



The input line 23 can also be used by the developer to create and enter a completely new

source code file, such as file 27, for the first time. When the developer requests on

connection 26 that the new file 27 be checked in to the repository 10, it is passed to the auto

formatter. However, as it has no previous existence, a default set of formatting rules 28 is

applied, as selected by the development team, and a default formatted new source file 29 is

stored in the repository.

Thus, in accordance with the invention, old code, which has been edited, preserves its

original formatting while new code is formatted in a standard manner for the current product

The process of analysing the format of a section of code in the format analyser 13 is

illustrated in the flow diagram of Figure 2 . Firstly, a file (or files) to be edited is extracted in

step 40, in response to a check out command from the user on line 21, Figure 1. Because

different programming languages employ different symbolism and syntax, the programming

language in which the file was written is determined in step 41. Typical languages shown, by

way of example, are ".Net", "C" or "C++", "COBOL" and "Java" ("Java " is a registered

trademark of Sun Microsystems, Inc. and ".Net" is available from Microsoft Corporation).

Which language is present may be indicated by the file extension, for example ".Java" or

".cpp" or by an analysis of a line or two of the code.

In step, 45, the extracted code is divided into independent formatting blocks. In the case of

multiple files, the blocks may be the files themselves, including the possibility of a single

individual file which would need no division. Alternatively, a file may be divided into

classes, functions or even logical sections of code such as declarations, loops etc.

Taking one block at a time (step 46), it is then necessary to go through all the possible

formatting options occurring in that block, one at a time, (step 47), and determine for each

option, in step 48, which choice the original author made. In case the choice was not made

consistently, this step will determine the most common choice. The result for the particular

option and block is then stored in step 49.



Next, it is determined whether other options are used in a given block (step 50). If there are,

the analysis of steps 47 and 48 is repeated and the results are stored in step 49 to gradually

build up a table for the block covering all options used. When all formatting preferences for

the block have been determined, the analyser determines in step 51 whether there are more

5 blocks in the body of extracted code. If there are, the steps 46, 47 and 48 are repeated. When

there are no more blocks to consider, the analysis terminates.

Examples of common formatting options are:

Opening brace on same or next line

o Spaces or tabs for indentation

Number of spaces/tabs per indentation

Where to allow blank lines

Where to insert new lines

Maximum line length

5 Line wrapping policy

Comment formatting

The most common choices for each of these options, for each block considered, are

stored persistently (such as on disk) in order to facilitate restart (rather than in non

o persistent storage, e.g. RAM) and are provided as the derived rules 25 to the auto

formatter of Figure 1, whose function is to be described in further detail below.

Before that, an example of how the process of block 48 determines the most common

formatting choice for the formatting option of a curly left brace " { " will be described

5 with reference to the flow diagram of Figure 3.

Block 60 corresponds to block 47 in Figure 2 for the case of the curly left brace and

starts the loop for effectively stepping through the occurrences of this type of brace in the

code being analysed. The simple assumption is made that there are only two formatting

0 options, namely, whether or not the brace is preceded entirely by white space back to the

beginning of the line of code in which it occurs. This is determined in step 6 1 and an

incremental count started for each possibility. Thus, in step 62, the count is incremented



whenever the curly brace is the first meaningful symbol on a line (that is, it has only

white space in front of it). Step 63 counts the occurrences of curly braces with preceding

symbols in the line. This continues until step 64 determines that there are no more curly

left braces in the code being analysed.

Figure 3 illustrates the most simple and direct approach for ease of understanding.

However, a more efficient implementation would determine multiple formatting options

while going through the section, e.g. while determining whether braces go on same or

next line, the indentation for the brace would be determined at the same time.

Ideally, the author(s) of the code will have used the same convention throughout but this

may not have been the case so, in step 65, a determination is made as to which of the

two options is the more popular and this one is selected as the formatting option for

storage in step 49 of Figure 2 . This is illustrated as a simple binary choice, so that a "1"

is stored in step 66, if the preferred option is to start a new line for every curly left brace.

If placing new braces on an already part filled line is the preferred option, a "0" is stored

in step 67.

An example of two different formatting options for identical function code using curly

braces follows:

if (myOption) {

doMyAction();

}

if (myOption)

{

doMyAction();

}

In the first example, curly left braces may be preceded by functional code in the same line

whereas in the second example, a new line is preferred.



It should be realised that the same symbol, such as the curly brace, can be used in a number

of different contexts, depending on the syntax of the programming language, and that not all

of these need to be formatted in the same way. For example, in the Java language, a curly

left brace can be used in a number of different places:

At the beginning of a class declaration

At the beginning of an anonymous class declaration

At the beginning of a method declaration

At the beginning of an enum declaration

At the beginning of an enum constant body

- At the beginning of an annotation type declaration

At the beginning of a block

At the beginning of a block in a case statement

At the beginning of a switch statement

At the beginning of an array initializer

Given that each of these can be customized either to be put on the same line, on the next

line, on the next line indented or on the next line on wrap, it is necessary in this case to

know which particular category a given " { " comes under and to treat each as a separate

formatting option in carrying out steps 47 and 48 of Figure 2 . For this, and for the correct

recognition of each such option in the code to be edited, a knowledge of the language

syntax is required.

It will be realised that a similar approach can be used for other formatting options, as

listed above, such as whether tabs or spaces should be used for indentation of nested

lines of code and the amount of such indentation. To handle indentation, all that is

necessary is to go through the white space at the start of each line and count the number

of lines using spaces or tabs and also the number of spaces/tabs used. This requires

understanding of the syntax to know what is the current level of indentation; i.e. first

line is level 1, lines within the first block (e.g. after the first curly brace) are level 2, lines

after a second curly brace but before the closing curly brace are level 3 etc. Picking the

most common option as with same/next line example of Figure 3 would complete the

process.



A pair of code identical- looking examples are shown below to illustrate some different

indentation rules:

if (myOption) {

doMyAction();

}

if (myOption) {

doMyActionO;

}

Although the above code snippets look identical, the first uses a tab before the doMyAction()

function call, whereas the second uses 5 spaces. It would be a trivial process for the auto-

formatter to analyse the use of tabs or spaces in a given source file and apply the relevant

convention to any future code changes.

Policies determining blank line insertion and maximum line length can also be determined in

a similar manner.

Once the formatting rules have been derived from an original block of code to be edited, the

edited code can be auto-formatted in auto formatter 14 as illustrated in the flow diagram of

Figure 4 .

Firstly, the original source code 70 is compared with the modified source code 7 1 in step 72

to identify which sections of the code have been modified. Then, every formatting option

within each modified section is successively identified in steps 73 and 74 and reformatted in

step 76, according to the derived rules 25. After each occurrence of a particular option is

reformatted, a check is made in step 77 for any further options in the section. If there are

more options to consider, the process loops back to step 74. If not, step 78 determines

whether there are any more modified sections to consider and, if so, loops back to step 73 .

Only when all sections of modified code and the coding options within them have been

reformatted, does the process terminate.



The reformatted file may then be checked back into the repository 10 where it may overwrite

the original source file 20 or be stored along with it.

In the examples of Figures 1 to 4, the editor used by the user is assumed to be aware of the

5 code repository and hence knows when a more recent version of a file has been extracted. It

is therefore aware of when to perform the analysis and which version to compare against

when reformatting. With an editor that is not aware of the code repository, the user will have

to inform the editor manually when a file has been extracted (i.e. when to perform the

analysis) and the editor will have to copy the file to use as the original before any user

o changes are made (as it will not be able to compare against a version in the repository). This

is the situation in which the editor knows nothing about a code repository and is simply used

to edit a local file. This is a common scenario and people often use a different application to

perform their checkout and checking actions. In this case, the editing (auto formatting)

application needs to be made aware when a file has been checked out, i.e. so that the editor

5 application knows to take a copy of the file before a user has made changes to the file. This

enables the application to determine which sections of the file have been modified. A

repository-aware editor knows when a file has been checked out and can also compare

directly against the current version in the repository.

o Even when using an editor that is aware of the code repository, it may be useful to cache the

original document to prevent unnecessary (or impossible, if offline) network access when

comparing against the previous version during the reformat. This is to limit network traffic

or to allow formatting to occur when the user does not have connectivity to the repository.

This is useful when the user wishes to perform an auto format but not check in. When

5 performing a reformat, the editor can determine the modified sections by comparing the

edited file against the current version in the repository and then do the format on those

sections. This requires network traffic between the editor and the repository (if on different

machines, which is likely). If the user is disconnected from the network and has not taken a

copy of the file before editing, the editor cannot determine the modified sections.

0

It should also be realised that instead of or as well as performing the process in the editor

when the user wishes to reformat the code manually, this process could be applied by a code



repository upon check-in of a file (i.e. automatically without requiring any user interaction or

even user knowledge). The entire process would be done in this single action rather than

analysis on extract and reformat later, as all required information is available at this time.



CLAIMS

1. A method of auto-formatting changes to computer program source code, comprising

the computer-implemented steps of:

5 analyzing the program source code to identify formatting information;

selecting a set of formatting rules for controlling an auto-formatting program to

implement auto-formatting consistent with the identified formatting information, wherein the

selected rules each specify one of a plurality of formatting options;

in response to editing input from a computer user via a user interface, modifying the

o program source code;

applying the selected set of formatting rules to control the auto-formatting program

to auto-format the modified source code; and

storing the auto-formatted modified source code.

5 2 . A method according to claim 1, wherein the program source code is stored in a code

repository and comprises a plurality of sections which each include non-functional

formatting information, wherein the formatting information differs between at least some of

the sections, and wherein the method comprises:

in response to a user input request, extracting a selected source code section from the

o repository and saving the extracted source code section in a temporary store for editing; and

performing the analyzing, selecting, modifying and applying steps on the extracted

source code section in the temporary store.

3 . A method as claimed in claim 2, wherein the step of selecting a set of formatting

5 rules is based on the analyzing step performed on the extracted source code section, and

wherein the step of applying the selected set of formatting rules to autoformat the modified

source code section is followed by storing the modified and autoformatted source code

section in the code repository.

0 4 . A method as claimed in any preceding claim, wherein the analyzing step determines

which of a plurality of optionally variable formatting features are present in the program

source code which options have been used.



5 . A method as claimed in claim 4 in which, if more than one option has been used for a

formatting feature, the most used option is selected as the formatting rule.

6 . A method as claimed in either of claims 4 and 5 in which some of said formatting

features include common code symbols whose placement depends on their context, the

formatting rule for such symbols being determined by reference to the code syntax.

7 . A method as claimed in claim 6 wherein, where the section of code is a file, the

syntax is determined from the programming language as identified by the file extension.

8. A method as claimed in any preceding claim in which newly created code sections

are auto-formatted to comply with a default set of formatting rules.

9 . A method as claimed in any preceding claim which includes the further step of

comparing the original and modified code to identify subsections which have been changed,

the auto-formatting step being applied only to the identified subsections.

10. A data processing system for auto-formatting changes to computer program source

code, the system comprising:

a format analyser for analyzing the program source code to identify formatting

information;

means for automatically selecting a set of formatting rules for controlling an auto-

formatting program to implement auto-formatting consistent with the identified formatting

information, wherein the selected rules each specify one of a plurality of formatting options;

a source code editor, responsive to editing input from a computer user via a user

interface, for modifying the program source code;

an auto-formatter for applying the selected set of formatting rules to auto-format the

modified source code; and

means for storing the auto-formatted modified source code.

11. A system according to claim 10, for auto-formatting changes to computer program

source code that is stored in a code repository and comprises a plurality of separately



identifiable sections which each include non-functional formatting information, wherein the

formatting information differs between at least some of the sections, the system further

comprising:

means for extracting a selected source code section from the repository and for

5 saving the extracted source code section in a temporary store for editing.

12. A system as claimed in claim 11, wherein the format analyser automatically

determines a set of formatting rules from the extracted source code section and said auto-

formatting program is arranged to format the modified code section prior to its return to the

0 code repository.

13. A system as claimed in any of claims 10 to 12, wherein the format analyser is

arranged to determine which of a plurality of optionally variable formatting features are

present in the selected code section and which options have been used.

5

14. A system as claimed in claim 13, wherein, if more than one option has been used for

a formatting feature, the format analyser selects the most used option as the formatting rule.

15. A system as claimed in either of claims 13 and 14, wherein some of said formatting

o features include common code symbols whose placement depends on their context, the

formatting rule for such symbols being determined by reference to the code syntax.

16. A system as claimed in claim 15, wherein, where the section of code is a file, the

syntax is determined from the programming language as identified by the file extension.

5

17. A system as claimed in any one of claims 10 to 16 in which the auto-formatter is

arranged to automatically format newly created code sections to comply with a default set of

formatting rules.

0 18. A system as claimed in any one of claims 10 to 17, further comprising means for

comparing the original and modified code to identify subsections which have been changed,

and for providing only the identified subsections to the auto-formatter.



19. A computer program for auto-formatting changes to source code, the program

comprising instructions which, when executed in a data processing system, causes the

system to carry out the steps of any one of claims 1 to 9 .
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