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Abstract

Software change impact analysis is the activity of the
software maintenance process that determines possible ef-
fects of proposed software changes. This activity is neces-
sary to be aware of ripple-effects caused by the change and
record them so that nothing is overlooked. A change has not
only impact on the source code, but also on the other related
software artefacts, such as requirements, design, and test.
For this reason, impact analysis can be efficiently supported
through traceability information. In this paper we review
traceability management in the context of impact analysis
and discuss the main challenges and research directions.

1 Introduction

Software maintenance is defined as “the process of mod-
ifying a software system or component after delivery to
correct faults, improve performance or other attributes, or
adapt to a changed environment” [63]. This is an inevitable
process, as a software system has to undergo continual
changes to keep its usefulness during its life-cycle [71].
Maintenance activities can be classified as adaptive, perfec-
tive, and corrective [64] and each of them involves changes
that potentially degrade the software unless it is proactively
controlled [71].

The IEEE Standard for Software Maintenance [64] also
describes a process composed of several phases ranging
from the identification, classification, and prioritization of
a modification request to delivery of the modified software
system. In particular, after the design and the implementa-
tion of the required change, it is necessary to perform re-
gression testing to detect possible faults introduced by the
modification [64]. So, in order to analyse the impact of a
software change it is needed to ascertain parts of the system
that will be affected by the change and examine them for
possible further impacts [7, 8, 14]. This activity is neces-
sary to be aware of ripple-effects caused by the change and
record them so that nothing is overlooked [120].

While Arnold and Bohner [7] pointed out that there
is no definition of software change impact analyis in the
IEEE Standard Glossary of Software Engineering Termi-
nology [63], the need for impact analysis is clearly ex-
pressed in the software maintenance process defined in the
IEEE Standard for Software Maintenance [64], since its first
version dated 1992. In particular, software change impact
analysis should [64]:

• identify potential ripple effects;

• allow trade-offs between suggested software change
approaches to be considered;

• be performed with the help of documentation ab-
stracted from the source code;

• consider the history of prior changes, both successful
and unsuccessful.

In particular, a change has not only impact on the source
code, but also on the other related software artefacts, such as
requirement, design, and test artefacts [8]. For this reason,
impact analysis can be efficiently supported through trace-
ability information. Traceability has been defined as “the
ability to describe and follow the life of an artefact, in both
a forwards and backwards direction” [53]. Thus, traceabil-
ity links help software engineers to understand the relation-
ships and dependencies among various software artefacts.
This means that once a maintainer has identified the high-
level document (e.g., requirement, use case) related to the
feature to be changed, traceability helps to locate the pieces
of design, code and whatever need to be maintained.

In this paper we discuss traceability management in the
context of impact analysis and survey several approaches
proposed in the literature. The paper is organised as fol-
lows. Section 2 describes the impact analysis process, while
Section 3 classifies different traceability management ap-
proaches in the context of impact analysis. Section 4 high-
lights open issues giving an overview on the state of the art
on two of the main challenges in traceability, i.e., link re-
covery and evolution. Finally, Section 5 gives concluding
remarks.
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Figure 1. Impact analysis process [14]

2 Impact Analysis

Figure 1 shows the impact analysis process [7] [14]. The
process starts analysing both the change request specifica-
tions and the system code and documentation to identify the
initial set of software artefacts (e.g., source code, require-
ments, use cases, test cases, etc) that could be affected by
the required change. This set is called Starting Impact Set
(SIS) [14]. Artefacts in the SIS are then analysed to iden-
tify other artefacts estimated to be affected by the change
requests. The resulting set of artefacts is the Candidate Im-
pact Set (CIS) [14] (also called Estimated Impact Set in
[7]). Once the change is implemented, the Actual Impact
Set (AIS) is the set of artefacts actually modified [14]. Note
that the AIS is not unique with respect to a change request,
since a change can be implemented in several ways.

As show in Figure 1, impact analysis is an iterative pro-
cess. In particular, during the implementation of a change
new impacted artefacts not included in the CIS can be dis-
covered. The set of such artefacts is called the Discovered
Impact Set (DIS) [14] and represents an under-estimate of
impacts. On the other hand, it is also possible that some
artefacts in the CIS are not impacted by the change being
implemented. The set of these artefacts is called the False-
Positive Impact Set (FPIS) [14] and represents the over-
estimate of impacts in the analysis. The union of CIS and
DIS minus the artefacts in FPIS should result in the AIS.

The goal of the impact analysis process is to estimate
a CIS that is as close as possible to the AIS. Several met-
rics can be defined to evaluate the accuracy of the impact
analysis process [7, 11, 14, 46, 88]. For example, Recall
measures the percentage of actual impacts included in CIS
(i.e., the ratio between | CIS ∩ AIS | and | AIS |), while
Precision measures the percentage of candidate impacts that
are actual impacts (i.e., the ratio between | CIS ∩ AIS |
and | CIS |). Recall is 1 when DIS is empty, while preci-

sion is 1 when FPIS is empty, so if CIS coincides with AIS
both recall and precision are 1. Unfortunately, this happens
very rarely and a trade-off between the two metrics has to
be found. Indeed, the larger the CIS the higher the proba-
bility to identify all actual impacts, but also the higher the
probability that many false positives are identified.

2.1 Identifying the Starting Impact Set

The first step of the impact analysis process concerns
the identification of the SIS that requires the analysis of
the change request specification and both the source code
and the software documentation. It is worth noting that
the larger the system the higher the effort required to iden-
tify the SIS. In particular, it is difficult to map the con-
cepts defined in a change request specification onto source
code components. Biggerstaff et al. [12] defined the “con-
cept assignment problem” as the problem of “discovering
human-oriented concepts and assigning them to their real-
izations”. Different approaches for the identification of con-
cepts or features in code have been proposed [114]. Some
methods are based on static analysis [96], dynamic analy-
sis [1, 115, 117], or a combination of them [45]. However,
Biggerstaff et al. [12] observed that the concept assignment
process cannot be completely automated since concepts and
programs are not at the same level of abstraction. Thus, the
human interaction is necessary. They also present an ap-
proach where static analysis and both formal and informal
information (for example names in the program) are used
to locate concepts in the program [12]. The analysis of in-
formal information plays an important role in the identifi-
cation of concepts in the source code [22]. As revealed by
several studies on users’ behaviour, such information has
been used for years by software engineers dealing with un-
familiar software [104]. The informal information extracted
from the source code can be formalised in a Concern Graph
that abstracts the implementation details of a concern mak-
ing explicit the relationships between different parts of the
concern [100].

The analysis of informal information has also been ad-
dressed using Information Retrieval (IR) techniques [9, 39].
These approaches allow users to run natural language
queries (representing a change request) in order to find pos-
sibly affected components in the source code [56, 79, 80,
94, 92, 105], in the documentation [2], in CVS comments
and change logs [18, 23]. IR techniques can also be com-
bined with static and dynamic analysis in order to improve
the retrieval performances of the basic IR models. In partic-
ular, Latent Semantic Indexing (LSI) is combined with For-
mal Concept Analysis (FCA) [93] and with scenario-based
probabilistic ranking (SPR) [91], while a light-weight Natu-
ral Language Processing (NLP) technique is combined with
source code static analysis in [103].
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2.2 Identifying the Candidate Impact Set

The second step of the impact analysis process is the
identification of the candidate impact set: the starting im-
pact set is enhanced with software artefacts that might be
affected due to changes made to artefacts in the SIS. In-
deed, the need for impact analysis during software mainte-
nance derives from the fact that even a small change in a
software system may affect many other parts of the system,
thus causing a ripple-effect [119, 120]. As highlighted by
Bohner [14], ripple-effects may cause direct or indirect im-
pacts on software artefacts. A direct impact occurs when
the artefact is affected due to one of the dependencies that
fan-in/out directly to/from the changing artefact, while an
indirect impact occurs when the artefact is affected due a set
of dependencies forming an acyclic path between the sub-
ject artefact and the changing artefact. Thus, starting from
the SIS, the direct impacts can be obtained from the depen-
dency graph (represented as a traceability matrix), while the
indirect impacts can be achieved by computing the reacha-
bility graph. The resulting graph can be visualised or even
interactively browsed [34, 61, 68, 81, 107, 116] during an
incremental definition of the CIS [46, 96, 122].

It is worth noting that other parts of the system that are
affected and are not reachable from the identified starting
impact set are not obvious or easy to detect [14], thus an
under-estimate of the starting impact set might reduces the
recall of the impact analysis process. Moreover, the reacha-
bility graph generally indicates potential impacts to an arte-
fact. Thus, there is the risk to over-estimate the candidate
impact set if reachability analysis is performed without us-
ing any pruning strategy, thus resulting in a low precision.
A simple mechanism to reduce the number of false positive
is to consider the distance between artefacts. In this way,
only artefacts with a distance from the modified artafect less
than or equal to a fixed threshold are considered [14]. As-
sociating traceability links with specific semantics [14, 98]
or probabilities indicating the likelihood of an indirect im-
pact [108] is also useful to reduce the candidate impact set.
Another way to reduce the number of false positives is to
define propagation rules and use such rules to navigate the
reachability graph in order to define the CIS [10]. A similar
approach consists of propagating events from an artefact to
the dependent artefacts [24, 29, 34].

Another way to reduce the number of false positives is
to incrementally analyse the candidate impact set [46, 96,
122]. In particular, for every artefact in the starting impact
set, the software engineer visits all the artefacts interacting
with it. Only artefacts actually impacted by the change re-
quest are added to the impact set. The software engineer
continues this process recursively until he/she identifies all
the impacted artefacts [96]. Another way to incrementally
define the CIS is based on the idea that the implementa-

Table 1. Traceability dimensions (adapted
from [11])

Dimension Cathegories
D1 Vertical Horizonthal
D2 Structural Knowledge based
D3 Implicit Explicit

tion of a change request will modify the set of documents
starting from the highest-level document affected by the
changes, and propagating the changes down through the full
set of documents. Thus, the definition of the CIS can be
performed step-by-step starting from the most abstract arte-
facts of the system model down to the source code artefacts
to be changed [46].

3 Traceability

As shown in Section 2, an appropriate support for trace-
ability can determine the effectiveness of the change impact
analysis process. In this section we focus on the various as-
pects that characterise traceability management approaches
with respect to their support for impact analysis. We refer to
the conceptual framework proposed by Bianchi et al. [11]
and summarised in Table 1. As discussed in the following,
the three dimensions included in this framework concern the
type of artefacts involved in the traceability links, the infor-
mation source used to derive traceability links, and whether
these links are explicitely or implicitely stored.

3.1 Vertical vs Horizontal Traceability

The first dimension we consider is related to the support
for vertical and horizontal traceability. Vertical traceabil-
ity refers to the abiity to trace dependent artefacts within a
model, while horizontal traceability refers to the ability to
trace artefacts between different models [72, 88]. Different
types of artefacts can be considerd during the change im-
pact analysis process, including requirement, analysis, de-
sign, rationale, source code, and testing artefacts.

Most of the approaches that provide vertical traceabil-
ity information are focused on source code artefacts [3,
17, 52, 98]. In this context, source code analysis tech-
niques [13, 51] are used to detect and capture dependencies
among the source code components. As an example, back-
ward program slicing [112] uses intraprocedural or inter-
procedural control and data flow information to identify the
statements and predicates that directly or indirectly affect
the computation of the values of some program variables at
a given program point. On the other hand, forward slicing
is used to identify the statements and predicates affected by
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the computation of the value of some variable at a given pro-
gram point [62]. Often intraprocedural or interprocedural
control and data dependencies are maintained in some form
of dependence graph and program slices are computed us-
ing graph traversal algorithms [47, 58, 62]. Besides static
slicing that is based on static analysis techniques, other
forms of slicing including dynamic slicing [66], quasi static
slicing [109], and conditioned slicing [20] have been de-
fined that allows to reduce the set of statements included in
a program slice.

Reverse Engineering techniques also allow to identify
dependencies between modules at the architectural level
[21, 26]. Despite the identification of the source code com-
ponents impacted by a proposed change is generally con-
sidered the most important output of the impact analysis
process, other approaches address vertical traceability on
software artefacts at a higher level of abstraction, for ex-
ample between documentation elements [108], requirement
artefacts [29, 33, 60, 90] or UML models [15, 76].

Vertical traceability provides only a limited view on the
artefacts potentially impacted by a proposed change. Com-
plex and large-size software systems require the produc-
tion of software models with several levels of abstraction
(source code can be considered as one of these levels of
abstraction) and related artefacts belonging to the differ-
ent levels need to be changed consistently. As a conse-
quence, many traceability approaches extend vertical trace-
ability with horizontal traceability, thus allowing the man-
agement of dependencies between models at different levels
of abstraction, e.g. between requirements and design arte-
facts [31, 35, 75, 102, 110, 124], between requirements and
source code [4, 35, 43, 55, 73, 78, 89, 99, 102], between re-
quirements and test cases [35, 75, 89, 102], between design
artefacts and source code [4, 5, 57, 78, 82, 87, 101, 111],
between requirements or design documents to defect re-
ports [118]. Often traceability between artefacts at differ-
ent abstraction levels are linked through information ele-
ments that are not included in software models but that are
needed to document the rationale behind decisions made
during the software development and maintenance process
[27, 32, 67, 69, 70, 97, 116].

It is important to note that the granularity of the artefacts
plays an important role in the definition of traceability links
among artefacts. Indeed, the decomposition of artefacts into
fine grained sub-artefacts enables a more precise impact
analysis and reduces the time needed to identify the exact
part of the artefact impacted by the change [16, 24, 86].

3.2 Structural vs Knowledge-based Trace-
ability

The second dimension considers the nature of the infor-
mation source used to derive traceability links. We dis-

tinguish between structural and kwnowledge-based links.
Structural links can be usually derived by analysing the arte-
facts with respect to the syntax and semantics of the for-
mal language in which such artefacts are expressed. For
example, use, inheritance, or composition relationships be-
tween the classes of an object-oriented program can be eas-
ily derived by parsing the source code according to the
formal grammar of the object-oriented programming lan-
guage. Despite they have been mainly applied to source
code [17, 52, 98], static analysis techniques can be applied
to any formalism with a sufficient formal grammar [95],
such as XML documents [44, 54, 85, 113]. As an exam-
ple, task-specific UML sub-models can be automatically ex-
tracted from a class diagram [65] or use cases dependences
can be extracted from use case diagrams [48]

On the other hand, knowledge-based traceability refers
to artefact dependencies that cannot be automatically de-
rived by parsing the source code or other artefacts devel-
oped according to a formal syntax and semantics. In-
deed, dealing with a large amount of informal informa-
tion, structuring and relating this information can only be
done by human experts [90]. Different approaches have
been proposed to elicit traceability links by exploiting some
heuristics rules together with knowledge of the applica-
tion and/or solution domain. Examples include name trac-
ing rules [3, 5, 82, 110, 111], dynamic analysis rules [43],
logic based rules [15, 101], or a combination of syntactic
and heuristic rules [124]. Other approaches exploits infor-
mation retrieval techniques, e.g. [9, 39], to derive trace-
ability links between artefacts with high textual similarity
[4, 31, 33, 36, 41, 60, 74, 75, 78, 99, 102, 118, 125], or
version history mining techniques to identify logical cou-
pling between artefacts that are changed at the same time
[18, 49, 50, 121, 123].

It is worth noting that experts give a confidence indi-
cation on the correctness of the link. As a consequence,
there might be links that are erroneously identified by us-
ing a knowledge-based approach (thus adding artefacts to
the False Positive Impact Set) and, conversely, some of the
links might be overlooked or missed during the impact anal-
ysis process (thus resulting in artefacts in the Discovered
Impact Set). As discussed in Section 4.1, this issue is one
of the major traceability challenges together with the evolu-
tion of traceability links.

3.3 Implicit vs Explicit Traceability

The third dimension considered concerns with the repre-
sentation of the links. In particular, a distinction can be done
between the approaches that use explicit links to represent a
dependence [24, 29, 77, 86, 87, 90, 106] and the approaches
that recover them on-the-fly when asked (links are implicit
in the artefacts) [4, 31, 33, 43, 60, 74, 75, 78, 99, 110, 124].
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It is also possible to consider hybrid approaches, where
some type of links are stored explicitly while other types
of links are recovered when needed [17, 35, 55, 89, 97].
Source code analysis and reverse engineering techniques
also store program dependencies in some program repre-
sentation form [19, 40, 58, 62] and traverse it to infer de-
pendencies at a higher abstraction level, that are also stored
in the repository [19, 25, 83, 84].

4 Traceability Challenges

As discussed in Section 3, one of the main challenges
of traceability management is recovering knowledge-based
traceability links [30]. Indeed, while techniques to recover
structural links are quite mature and links are recovered
mostly automatically, techniques to recover knowledge-
based links require user validation. The lack of completely
automatic approaches also makes the management of the
evolution of knowledge-based links more challenging. Ex-
plicit traceability information may become soon out of date
due to the evolutionary nature of the software. In particu-
lar, the traceability matrix could become incomplete (some
new correct link is missed) or might include links that are
no longer valid. Such a situation is due to the fact that main-
taining traceability information up-to-date is a tedious and
time consuming task and often is sacrificed under the time
pressure of on-going work [53].

4.1 Traceability recovery

Several methods have been proposed to recover trace-
ability links between software artefacts of different types.
The proposed approaches can be classified according to the
method adopted to derive knowledge-based links between
artefacts: (i) heuristic-based; (ii) IR-based; and (iii) data
mining based.

4.1.1 Heuristic-based approaches

Software reflexion model techniques [82] have been used
to help a software engineer to compare artefacts by sum-
marising where one artefacts (such as a design) is consistent
with and inconsistent with another artefact (such as source).
In particular regular expressions are used to exploit naming
conventions and map source code model entities onto high-
level model entities [5, 15, 82, 101, 111].

More complicated rules can also be derived considering
textual documents written in natural language. In partic-
ular, it is possible to define rules that syntactically match
related terms in the textual parts of the requirement arte-
facts with related elements in an object model (e.g. classes,
attributes, operations). Thus, traceability relations of dif-
ferent types can be defined when a match is found [124].

Recently, the use of ontologies has also been proposed for
recovering traceability links [99].

Other heuristics can be derived analysing the guidelines
for changing requirements and design documents. Obvi-
ously, such rules can be used to recover relationships be-
tween requirements and design artefacts. The dynamic
analysis is also used to define tracing heuristics. In particu-
lar, traceability links between requirements and source code
can be retrieved by monitoring the source code to record
which program classes are used when scenarios are exe-
cuted [43].

4.1.2 IR-based approaches

Several authors have applied Information Retrieval (IR)
methods [9, 39] to the problem of recovering traceability
links between software artefacts of different types. The ra-
tionale behind such a choice is that most of the documenta-
tion that accompany large software systems consists of free
text documents expressed in a natural language and high
textual similarity between two artefacts might highlight the
presence of a traceability link.

Antoniol et al. [4] were the first to use such techniques
to recover traceability links between source code and and
high-level documentation (i.e., requirements and manual
pages). They applied the probabilistic and vector space
models [9] and the experimental results did not highlight
any evidence to prefer one approach over the other. Other
authors have used enhancing strategies to improve the trac-
ing accuracy of these basic models. Examples of enhancing
strategies for the probabilistic model are hierarchical mod-
elling [31], logical clustering of artefacts [31, 42], semi-
automated pruning of the probabilistic network [31], and
query term coverage and phrasing [125]. Instead, thesaurus
[59, 102], key-phrases [59] and pivot normalisation weight-
ing scores [102] have been proposed to improve the accu-
racy of the vector space model.

Marcus and Maletic [78] were the first to use Latent Se-
mantic Indexing (LSI) [39] to recover traceability links be-
tween source code and documentation. They compared the
accuracy of LSI with respect to the vector space and proba-
bilistic models showing how the latter models require mor-
phological analysis of text contained in source code and
documentation to achieve the same accuracy as LSI. LSI
was also used to reconstruct traceability links between high-
level and low-level requirements [60], as well as among
software artefacts of different types [35, 75].

The retrieval accuracy of an IR-based traceability recov-
ery tool can be improved by learning from an input training
set of correct links [6, 41] or from user feedback provided
during the classification of the candidate links [36, 60].
However, even though the retrieval accuracy generally im-
proves with the use of feedback, IR-based approaches are
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still far from solving the problem of recovering all correct
links with a low classification effort [36].

Despite the IR method used, all these traceability recov-
ery approaches compute the similarity between all possible
pairs of artefacts and return a ranked list ordered by decreas-
ing similarity. Generally, this list contains a higher density
of correct traceability links in the upper part of the list and
a much lower density of such links in the bottom part of the
list. As a consequence, while IR-based approaches help in
the identification of traceability links in the upper part of the
ranked list, the ranking in the lower part of the returned list
of candidate links give almost no help, due to the presence
of too many links that are not correct (false positives). This
means that the effort required to discard false positves be-
comes much higher than the effort to validate correct links.
For this reason, most approaches use some method to cut
(or filter) the ranked list (e.g., a threshold on the similarity
value), thus presenting the software engineer only the sub-
set of top links in the ranked list [4, 35, 60, 74, 75, 78]. Of
course, the lower the similarity threshold used, the higher
the number of correct links as well as the number of false
positives retrieved. De Lucia et al. [35] also propose to
incrementally decrease the similarity threshold to give the
software engineer the control on the number of validated
correct links and the number of discarded false positives. In
this way, the process can be stopped when the effort to dis-
card false positives is becoming much higher than the effort
to identify new correct links.

In the last decade several IR-based tools have also been
proposed to support the software engineer during the trace-
ability recovery process [28, 35, 60, 74, 81]. In some cases,
the usefulness of such tools has also been assessed through
user studies. The analysis of the achieved results revealed
that an IR-based tool represents a valuable support during
the traceability link identification [35]. Moreover, the tool
significantly reduces the time spent by the software engi-
neer to complete the task and the tracing errors [37]. Also,
experiments show that the incremental process reduces the
effort to classify proposed links with respect to a “one-shot”
approach, where the full ranked list of links is proposed
without similarity information and filtering [38].

4.1.3 Data mining-based approaches

Data mining techniques on software configuration man-
agement repositories have been used to recover traceabil-
ity links between source code artefacts. Gall et al. [49]
were the first to use release data to detect logical coupling
between modules. They used CVS history to detect fine-
grained logical coupling between classes, files, and func-
tions. Their methodology investigated the historical devel-
opment of classes measuring the time when new classes are
added to the system and when existing classes are changed

and maintaining attributes related to changes of classes,
such as the author or the date of a change. Such informa-
tion was inspected to reveal common change behaviour of
different parts of the system during the evolution (referred
to as logical coupling) [50].

Ying et al. [121] used association rule mining on CVS
version archives. Their approach was based on the min-
ing of change patterns (files that were changed together fre-
quently in the past) from the source code change history
of the system. Mined change patterns were used to rec-
ommend possible relevant files as a developer performs a
modification task. Similarly, Zimmermann et al. [123] de-
veloped an approach that also uses association rule mining
on CVS data to recommend source code that is potentially
relevant to a given fragment of source code. The rules deter-
mined by their approach can describe change associations
between fine-grained program entities, such as functions or
variables, as well as coarse-grained entities, such as classes
or files. Coarse-grained rules have a higher support count
and usually return more results. However, they are less pre-
cise in the location and, thus, only of limited use for guiding
programmers.

4.2 Link evolution

Another important traceability management issue con-
cerns the evolution of traceability links. Nistor et al. [87]
developed ArchEvol an environment that manages the evo-
lution of architecture-to-implementation traceability links
throughout the entire software life cycle. The proposed so-
lution maintains the mapping between architecture and code
and ensures that the right versions of the architectural com-
ponents map onto the right versions of the code (and vice
versa), when changes are made either to the architecture or
to the code.

Nguyen et al. [86] developed Molhado, an architectural
configuration management system that automatically up-
dates traceability links between architecture and code arte-
facts during software evolution. Molhado uses a single ver-
sioning mechanism for all software components and for the
connections between them and can track changes at a very
fine-grained level, allowing users to return to a consistent
state of a single node or link. Maletic et al. [76] proposed
an approach to support the evolution of traceability links be-
tween source code and UML artefacts. The authors used an
XML-based representation for both the source code and the
UML artefacts and applied meta-differencing whenever an
artefact is checked-in to identify specific changes and iden-
tify traceability links that might have been affected by the
change.

Antoniol et al. [3] proposed a method based on string
edit distance to assess the compliance of OO software sys-
tems across different releases. The method has been applied
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to two case studies: the first case study has been used to as-
sess the parameters, i.e., the matching weights and the prun-
ing threshold. The second case study has been conducted to
further validate the proposed method. The parameters of the
method have been calibrated on freely available and pub-
lic domain software written in C++. Moreover, using the
method on different software is likely to require a parame-
ter re-calibration.

Another approach to monitor link evolution is based on
the analysis of textual similiarity between traced artefacts
[35]. In particular, during software development and evolu-
tion there could be links traced between software artefacts
with a low similarity. Such a situation might indicate that
the link was erroneusly traced or that it is not valid anymore.
On the other hand, low similarity between traced artefacts
might also be an indication of low artefact quality, in terms
of textual description in high level artefacts or misuse of
identifiers and poor commenting in source code artefacts.

5 Conclusion

The identification of the set of artefacts that would be
impacted as a consequence of processing a change request,
is commonly based on two sources of information: do-
main expert knowledge of the system and artefact traceabil-
ity. The former can be obviously used to build or improve
the traceability infrastructure. In this paper, we addressed
the support provided by traceability management during the
software change impact analysis.

A survey of the approaches proposed to support impact
analysis based on the use of traceability information has
been presented. Among these, we distinguished among
three different dimensions, taking into considerations the
type of traceability links (vertical or horizontal), the source
of information used to derive them (structural or knowledge
based), and their representation within the traceability man-
agement system (implicit or explicit).

We also outlined the major challenges in traceability
management, namely traceability recovery and link evolu-
tion.
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