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Abstract

Large enterprise systems frequently evolve through continuous
maintenance activities, changing business requirements, and con-
tributions from multiple teams without corresponding updates to
their technical documentation. Over time, this process leads to
fragmented knowledge, reduced system understanding, and in-
creasingly reactive maintenance practices. This paper reports the
experience of restructuring the mobility module of Paytrack, a
large-scale travel and expense management platform. To address re-
curring operational issues, a dedicated team conducted a systematic
discovery and reverse engineering process combining collaborative
code analysis, technical story decomposition, abstraction-oriented
documentation, artifact generation through artificial intelligence,
and continuous knowledge-sharing sessions. One of the main con-
tributions of this initiative was the Abstract Sketch Strategy, an
approach focused on representing complex system flows using
higher-level abstractions to improve readability and reduce cogni-
tive overload. After four months, the initiative resulted in a 75%
reduction in bugs escalated to the development team and a 90.13%
reduction in contact rate related to the module. Additionally, the
initiative improved collective knowledge sharing and increased the
maintainability of the system, making the team shift from a reactive
development to a preventive one.
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1 Introduction

Large enterprise systems commonly evolve through continuous
maintenance activities, changing business requirements, and con-
tributions from multiple teams over long periods of time. When
these changes are not accompanied by dedicated ownership or sys-
tematic documentation updates, technical knowledge gradually be-
comes fragmented and difficult to recover [5, 8]. As a consequence,

organizations frequently experience progressive knowledge loss,
reduced system understanding, and increasingly reactive mainte-
nance practices. This issue is particularly severe when modules
relate to business-critical processes that directly affect customer
experience and operational continuity [6].

Paytrack! is a Brazilian enterprise platform focused on corpo-
rate travel and expense management. It provides several business
products, including a mobility module, which is responsible for
processing and reconciling corporate transportation expenses gen-
erated during employee business trips, including integrations with
external transportation providers and Enterprise Resource Planning
(ERP) systems.

The mobility module did not have a dedicated team for it. Instead,
it had been maintained inside the expenses team, which is respon-
sible for the management of corporate expenses, reimbursement
processes, and related financial workflows. This was a business
decision because the module directly affects the expenses module.
Over time, the mobility module evolved without dedicated own-
ership or sufficiently structured documentation practices, and the
knowledge became fragmented, business rules became difficult to
understand, and maintenance activities gradually became reactive
instead of preventive.

As a consequence, the company has seen a rise in the number
of support tickets over time. In addition, as the documentation
did not evolve asynchronously with the complexity of the system,
it has been difficult for the expenses team to safely evolve and
develop this module due to a lack of comprehension about what
has previously occurred with it, along with the constant demand
for expense-related issues.

To address these issues, the company created a dedicated team in
January 2026. The goal was to improve the maintainability, opera-
tional stability, and technical understanding of the module. Instead
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of focusing exclusively on reactive maintenance, the team prior-
itized a preventive approach through a structured discovery pro-
cess centered on reverse engineering [1, 7], collaborative analysis,
abstraction-oriented documentation, and knowledge dissemination.

The relevance of this experience lies in demonstrating how rel-
atively lightweight practices, supported by Artificial Intelligence
(AI)-assisted tooling and human validation, can substantially im-
prove operational indicators and technical understanding in large
enterprise systems. In addition, the reported approach can be repro-
duced by other industrial teams facing similar scenarios involving
undocumented or poorly understood software modules.

The main contributions of this work are:

e an industrial experience report describing a structured dis-
covery initiative in a large enterprise system;

e practical insights regarding the use of Al-assisted tooling for
reverse engineering and documentation activities;

e evidence that collaborative discovery and abstraction-oriented
documentation can improve operational and maintainability
indicators.

All activities described in this work followed the company’s
internal security, privacy, and governance policies, as well as the
requirements established by the Brazilian General Data Protection
Law (LGPD). No sensitive customer information, personal data, or
production-critical operational details were exposed during the dis-
covery, reverse engineering, documentation, or Al-assisted analysis
activities. All generated artifacts were restricted to technical and
architectural information necessary for the initiative.

2 Proposed Approach

The proposed approach (Figure 1) was designed to support the
reconstruction of technical and business knowledge from a poorly
documented large enterprise system while simultaneously improv-
ing collective understanding and operational maintainability. The
approach combines five complementary phases: (i) technical story
decomposition, (ii) reverse engineering with abstraction-oriented
refinement, (iii) Al-assisted documentation generation, (iv) visual
flow reconstruction, and (v) collaborative knowledge-sharing ses-
sions. Each phase is further explained in the next sections.
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Figure 1: Proposed approach overview.
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2.1 Technical Story Decomposition

During the first month of the team’s creation, we conducted a dis-
covery initiative. The process was designed to balance technical
investigation, documentation generation, and collaborative knowl-
edge sharing. In the context of this work, the term discovery refers
to a structured software understanding process aimed at recon-
structing technical and business knowledge from a software module
with insufficient documentation and fragmented ownership.

The first challenge was understanding how to distribute the in-
vestigation among the developers on the team. Because the module
had multiple interdependent business domains and there were no
consolidated technical documents, an unstructured investigative
process could produce duplicate analysis, fragments of knowledge,
or an uneven distribution of work.

To reduce these risks, the team conducted a series of alignment
meetings where they attempted to decompose the module into
independent technical domains. The goal of the decomposition
effort was to balance three factors: (i) functional cohesion in order
to keep related flows together; (ii) the load of work in a manner that
did not provide one developer with significantly larger amounts
of complex analysis than another; and (iii) minimizing the overlap
between investigations.

After the decomposition process, each identified domain was
transformed into a dedicated technical story. Each developer be-
came responsible for the reverse engineering, documentation, and
technical analysis of a specific story. This strategy produced two
important benefits. First, it reduced context switching during the
investigation process, as studies have shown that working repeat-
edly in the same context is associated with higher productivity and
frequent changes in context lead to distraction, stress, and loss of
efficiency [4]. Second, it improved traceability by associating find-
ings, identified gaps, technical tasks, and documentation artifacts
with a single investigation scope.

2.2 Reverse Engineering and the Abstract
Sketch Strategy

Given the absence of reliable documentation and the limited under-
standing of the module’s actual runtime behavior, the team adopted
a reverse engineering process centered on source code inspection,
runtime analysis, and iterative flow reconstruction.

Initially, developers performed detailed investigations of their
assigned domains by analyzing service interactions, business rules,
API calls, integrations, database access patterns, and decision points.
The first generated artifacts were highly detailed flow represen-
tations intended to capture the complete operational behavior of
each subsystem.

During the first round of review cycles, the team reached con-
sensus that producing diagrams with excessive detail compromised
the documents’ readability and made it difficult to view the module
as a whole. To address this issue, the team created a strategy to
increase the abstraction level of the diagrams, as it would reduce
cognitive overload and allow people to focus only on the level of
detail relevant to their current goal [3].

The strategy, called Abstract Sketch Strategy, consisted of refin-
ing generated flows iteratively by removing implementation details
without compromising the original module’s behavioral design. The
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refined diagrams represent the primary business flow, main decision
point(s), integration boundary(es), subsystem dependencies, and
exceptional execution path(s) without documenting every technical
operation at the implementation level. Implementation details, such
as internal validations/external methods/infrastructure-related op-
erations, were purposefully excluded from the refined diagrams
unless required for explaining critical behavior.

The flow reconstruction and abstraction refinement activities be-
came the most time-consuming stage of the initiative. Even though
many implementation details were intentionally omitted from the
final flowcharts, the members of the project team needed to be
familiar with those details to ensure the semantic integrity of the
abstract representations. At the end, instead of forcing readers to
simultaneously process all implementation details, the abstract rep-
resentations enabled progressive exploration of the module behav-
ior while preserving the essential architectural and business-flow
information.

2.3 Al-Assisted Documentation

After finishing flowchart generation using the Abstract Sketch Strat-
egy, the team initiated the documentation formalization process.

The manually created notes and flowcharts were used as struc-
tured input for Large Language Models, including enterprise-grade
Al-assisted tooling using a zero-shot approach [2]. These tools
were employed to support multiple activities, including: (i) transfor-
mation of informal notes into structured documentation; (ii) iden-
tification of abstraction opportunities; (iii) refinement of textual
explanations; (iv) support for reverse engineering interpretation.

The generated artifacts accelerated the documentation process
by reducing the effort required to transform fragmented technical
findings into cohesive visual and textual representations. However,
despite the productivity gains, the team observed that the generated
content frequently contained inconsistencies, incorrect flow inter-
pretations, or missing business constraints. Approximately 66% of
the generated artifacts required manual adjustments, refinements,
or validation before becoming part of the official documentation. As
a consequence, Al was treated as an acceleration mechanism rather
than an authoritative source of truth. Human validation remained
mandatory throughout the entire process.

2.4 Flowcharts and Global System Visualization

After consolidating the documentation, the team also created a
global mind map connecting the domains analyzed by each devel-
oper. This provided an integrated view of the module and clarified
how the independently analyzed subsystems interacted with each
other.

The combination of flowcharts, mind maps, and collaborative
review sessions significantly improved the team’s collective under-
standing of the module and reduced isolated ownership of technical
knowledge. It also helped the team to identify what could be im-
proved in the mobility module and possible points of flaw.

SBES 2026, September 8-11, 2026, Sao Paulo, SP, Brazil

2.5 Collaborative Knowledge Sharing

As developers finished their investigations, they conducted periodic
knowledge-sharing meetings with the entire team. During these ses-
sions, discovered gaps, architectural dependencies, business rules,
and identified inconsistencies were collectively discussed.

This practice reduced isolated expertise and ensured that all
developers acquired a broad understanding of the complete module
instead of becoming specialists in isolated subsystems only. The
final outcome included visual documentation, refined flowcharts,
mind maps connecting module domains, and technical artifacts
supporting future maintenance and onboarding activities.

Also, these sessions were not conducted only after the comple-
tion of the discovery activities. They continuously fed back into
the process, as depicted in Figure 1. As developers shared findings,
architectural interpretations, and identified inconsistencies, the
team frequently revisited previously reconstructed flows and re-
fined the abstraction level of the generated artifacts. This feedback
loop aimed to reduce the probability of propagating incomplete or
incorrect interpretations throughout the discovery initiative.

3 Results

The discovery and documentation initiative produced both op-
erational and organizational improvements during the first four
months after the creation of the dedicated team (from January to
April 2026). We noted a reduction in bug and contact rates, and
each is further detailed in the next sections.

3.1 Bug Reduction

One of the most significant outcomes was the reduction in bugs
escalated from the support team to the development team. The
company observed a 62.5% reduction in reported issues related to
the mobility module. Figure 2 presents the monthly evolution of
escalated bugs.

Bugs by Month
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Figure 2: Evolution of escalated bugs during the initiative.

The observed reduction in escalated bugs was strongly associated
with the increased understanding of the module obtained during
the discovery process. As developers reconstructed the system
behavior and documented hidden dependencies, the team became
more capable of identifying fragile flows, incomplete business rules,
and architectural inconsistencies before they produced operational
incidents.
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3.2 Contact Rate Reduction

The initiative also significantly reduced the module’s Contact Rate
(CR), defined as:

Nescalatedﬁtickets

CR = X 100 (1)

Ncustomers
where Nescalated tickets represents the number of customers whose
support requests were escalated to the development team, and
Neustomers represents the total number of customers using the mo-
bility module during the evaluated period. Figure 3 presents the
evolution of this indicator, which achieved a 90.13% reduction dur-
ing the evaluated period.
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Figure 3: Evolution of CR during the initiative.

The reduction also produced operational benefits for both the
development and support teams. As fewer customer issues required
escalation to developers, the initiative reduced reactive mainte-
nance demand and allowed the team to dedicate more effort to
preventive improvements and long-term maintainability activities.

4 Lessons Learned

The experience generated several practical lessons regarding re-
verse engineering, collaborative documentation, and Al-assisted
software engineering in industrial environments.

e Al accelerates documentation but requires human val-
idation: Al tools substantially accelerated activities such
as documentation writing, reverse engineering support, and
flowchart generation. However, the generated artifacts fre-
quently contained incomplete interpretations or inconsis-
tencies with business rules. As a result, the team concluded
that Al should be treated as a productivity accelerator rather
than a reliable source of truth.

e Abstraction improves readability: Highly detailed dia-
grams frequently reduce understanding instead of improving
it. Initially, the team produced extremely detailed flowcharts
through reverse engineering activities, but these diagrams
became difficult to navigate and maintain. The iterative re-
finement process demonstrated that higher-level abstrac-
tions significantly improved readability and communication
effectiveness while still preserving the system behavior.

o Shared knowledge increases team robustness: Continu-
ous knowledge-sharing meetings prevented the emergence
of isolated specialists and increased collective ownership of
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the module. This practice improved technical discussions,
reduced dependency on specific developers, and increased
team robustness during maintenance activities.

e Large enterprise systems may hide architectural gaps:
The reverse engineering process exposed some underex-
plored flows in the architecture. Many of them would remain
hidden without a systematic investigation process focused
on understanding the module as a whole.

5 Conclusion

This paper presented an industrial experience report describing
the discovery, reverse engineering, and documentation process
conducted over the mobility module at Paytrack!. The initiative
emerged from a scenario characterized by high complexity, frag-
mented technical knowledge, reactive maintenance, and recurring
operational issues in a business-critical large enterprise system. To
address these challenges, a dedicated team adopted a collaborative
process combining technical story decomposition, reverse engi-
neering, abstraction-oriented documentation, Al-assisted artifact
generation, and continuous knowledge-sharing sessions.

The obtained results demonstrated significant operational im-
provements, including reductions in escalated bugs and customer
contact rate. Also, the initiative improved collective ownership of
the module and increased the maintainability of the system. The
experience also reinforced that Al tools can substantially accelerate
documentation and reverse engineering activities, but still require
careful human validation.

Additionally, the initiative increased the team’s ability to discuss
architectural improvements and identify structural issues proac-
tively instead of reacting only after production incidents occurred.
Future work includes refining Al-assisted workflows and replicating
the proposed approach in other modules of the company.

Artifact Availability

Data will be made available on request.
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