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Abstract

Large language model (LLM) coding agents now fix real issues in real projects, but most of that
progress has come in Python and a few other popular languages. C and C++, which still underpin
operating systems, browsers, databases and embedded software, have received far less attention, though
their large codebases are where agents struggle most to find the code a change needs. In C++, which
overload a call reaches, which template is instantiated and which #if branch is compiled all depend
on the build, and text search sees none of it. We compare ByteAsk Context, a context engine that
understands a codebase the way the project’s own build does, with three code search tools, sgrep, Probe
and Graphify, giving each the input its own documentation asks for. On real issues from open-source
C and C++ projects that were never used in its development, ByteAsk Context put a file that needed
changing first about twice as often as sgrep (57% vs 30%) and almost three times as often as Probe
(57% vs 20%). On our development issues it did so more than three times as often as Graphify (83%
vs 26%).

1 Introduction
Before a coding agent can fix an issue, it has to find the code to change. Issue-resolution benchmarks
such as SWE-bench and Multi-SWE-bench start every task there [5, 16], and in a large project most of an
agent’s model calls are spent searching and reading rather than editing. Many tools now offer to do this
search for any agent: keyword and semantic search [2, 10] and code graphs [3]. Most of their published
evidence comes from their own authors, on their own setups [4, 6].

We ask a simple question: given a real issue in a C or C++ project, which tool puts a file that needs
changing at the top of its answer? We compare ByteAsk Context with sgrep, Probe and Graphify on
real issues, give each tool the input its own documentation asks for, and compare two tools only where
both have indexed every file that matters (Section 4). On issues never used to develop ByteAsk Context,
it put a needed file first about twice as often as sgrep and almost three times as often as Probe; on our
development issues, more than three times as often as Graphify (Section 5).

2 Why finding C and C++ code is hard
Meaning depends on the build. The same C++ source can compile to different programs. Which func-
tion a call reaches depends on include paths, macro definitions, language options and the target platform,
and these come from the build configuration, not from the text [8]. A search tool that reads only text
cannot tell which of several same-named functions a call actually uses.

Macros, templates and overloads. A function can be generated by a macro, so its name never appears
in the source as written. A template can have specialisations for particular types, and one name can denote
many overloads that differ only in their parameter types. Text search returns every match and leaves the
agent to sort them out by reading.

Conditional code. Large projects keep code for many platforms and options behind #if and #ifdef. In
any one build much of it is not compiled at all, yet it looks exactly like live code to a text search, and a
fix placed there changes nothing.
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Table 1: The tools, the input each tool’s own documentation defines (quoted from the installed tool’s description or
schema, or from the vendor’s README), and the input we gave it. “Agent-written” inputs were written by Claude
Opus 5.5 from the issue, the repository name and the tool’s own description, with one prompt template for every tool,
once and before any scored call.

Tool Documented input (verbatim) Input given

ByteAsk Context “Pass the task text exactly as written (errors, stack traces, example code),
never a summary.”

the issue, verbatim

sgrep [2] “Search code and documents in plain English.” agent-written
Probe [10] “ElasticSearch query syntax. Use explicit AND/OR operators and

parentheses for grouping. For exact matches, wrap terms in quotes.”
a keyword query from the
issue’s identifiers, and an
agent-written query

Graphify [3] graphify query “returns a scoped subgraph for a plain-language
question”

agent-written

Siblings. A fix is rarely in one place. A bug in one function often has siblings: the same pattern in an
overload, a specialisation for another type, a parallel path for another platform, or a declaration that must
change with its definition. Finding the first place is not enough; an agent needs to know what else usually
changes with it.

Scale. Projects such as LLVM, the Linux kernel or OpenCV hold tens of thousands of files. Indexing
them takes time, and a tool that stops at a built-in size limit or times out silently misses the very files an
issue needs.

3 ByteAsk Context
ByteAskContext is built around these problems. It understands a codebase the way the project’s own build
does: for each build configuration it knows which overload a call reaches, which template instantiations
exist, what each macro expands to and which side of every #if is compiled. From the text of an issue,
exactly as written, with its error messages, stack traces and code excerpts, it finds the places where a
change most likely belongs, the sibling functions and related places that usually change with them, and
the tests that cover them. It keeps that understanding current as the code changes. Coding agents reach it
as a tool through the Model Context Protocol.

4 How we compare
Inputs. Table 1 lists each tool’s documented input and what it received. Tools whose documentation
asks for a plain-language question received one written by an agent model from the issue, as they would
in use. Probe, whose schema describes a keyword syntax, received both a keyword query built from the
issue’s identifiers and an agent-written query; we report its better result. Graphify ran its documented
offline, code-only build. The tool versions were sgrep 0.3.0, Probe 0.6.0-rc345 and Graphify 0.9.103,
each at its documented settings, with size and time limits raised where a default stopped the index or
timed out on a large repository.

A fair comparison. An issue counts against a tool only if the tool’s index holds every file that needs
changing and every file ByteAsk Context indexes for that snapshot; an incomplete index is left out, never
counted as a miss. Each pair of tools is therefore compared on the issues both could be compared on.
Every empty answer, timeout and error was checked against its raw record: a failure of our setup was
rerun or left out, and a tool’s own limit counts as a miss.

Themeasure. An answer scores when the first file it returns is one that the issue’s fix changed. ByteAsk
Context’s answers can vary slightly between runs, so it ran each issue three times and we use the mean.
We write “more often” only where both a repository-clustered bootstrap interval and a cluster-robust 𝑡
interval (95%) of the paired difference lie above zero. The tools, inputs, issues and analysis were written
down before any scored run.

Issues. The held-out set has 78 issues from 16 C/C++ projects, among them FreeCAD and OpenVINO,
each at the commit where the issue was filed; none was used to develop ByteAsk Context. The 8 issues
whose text already names the location are left out. The development set has 65 issues from 12 projects,
among them LLVM and the Linux kernel; we used these issues while building ByteAsk Context.
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Table 2: How often a file that needed changing came first, ByteAsk Context against each tool on the issues both could
be compared on (each tool’s index holds every needed file and every file ByteAsk Context indexes there). ByteAsk
Context’s value is the mean of three runs. Top: held-out issues, never used to develop ByteAsk Context. Bottom:
our development issues, the only set on which Graphify could be compared on enough issues.

Compared with Issues ByteAsk Context Tool Difference

Held-out issues
sgrep 30 57% 30% +27 points more often
Probe (its better query) 30 57% 20% +37 points more often

Development issues
Graphify (code-only build) 35 83% 26% +57 points more often

A file that needed changing came first

sgrep
30 held-out issues

30%
57% (1.9×)

Probe
30 held-out issues

20%
57% (2.8×)

Graphify (code-only)
35 development issues

26%
83% (3.2×)

the other tool ByteAsk Context (times as often)

Figure 1: How often a file that needed changing came first: each tool (grey) beside ByteAsk Context (blue), on the
issues both could be compared on. The bold figure is how many times as often ByteAsk Context did so. The same
values as Table 2.

5 Results
Held-out issues. On the 30 issues it could be compared on with sgrep, ByteAsk Context put a needed
file first on 57%, against sgrep’s 30%; on the 30 issues shared with Probe, on 57%, against Probe’s 20%
with its better query (Table 2 and Figure 1).

Development issues. Graphify’s code-only graph held every needed file on only 3 held-out issues, too
few for a comparison. On the development issues, ByteAsk Context put a needed file first on 83% of the
35 comparable issues and Graphify on 26%.

Why the gap. Two properties fit the problems of Section 2. ByteAsk Context reads the issue as written,
so the error text, stack frames and code excerpts in a C++ issue reach it unchanged; and it resolves what
it finds against the build, so a mangled stack frame, a macro-generated name or a template name leads to
the definition that is actually compiled.

6 Related work
Agents locate code with search tools, fixed pipelines, code graphs, retrieval or learned rankers [1, 9, 12,
14, 15, 17, 18], and benchmarks measure localisation directly [7, 11, 19]. Vendors evaluate their own
engines [4, 6, 13]. ByteAsk Context differs in working from the code as the configured build sees it.

7 Conclusion
Given each tool’s documented input, and compared only where both tools had indexed the code that
matters, ByteAsk Context put a needed file first about twice as often as sgrep and almost three times as
often as Probe on held-out C and C++ issues, and more than three times as often as Graphify’s code-only
build on our development issues.
Competing interests: the authors build ByteAsk Context, one of the compared tools.
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