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1. Introduction

Computer-use agents (CUAs) increasingly rely on large lan-
guage models (LLMs) to operate desktop applications by em-
ulating human interaction: perceiving the screen, locating
on-screen elements, and issuing sequences of clicks, drags,
and keystrokes. This GUI-based approach forces the LLM
to decompose even simple tasks into long, fine-grained ac-
tion chains, inflating the number of LLM calls required per
task and compounding the risk of cascading failures when
any single step is misinterpreted or mislocated.

Recent work has proposed abstracting this GUI navigation
burden away from the LLM. In particular, DMI [7] introduces
a declarative interface layer built on top of the OS accessi-
bility APIs (e.g., Windows UI Automation [5]), allowing an
LLM to specify a desired control state rather than the low-
level navigation sequence needed to reach it. While this sub-
stantially reduces interaction steps and improves task success
rates, it remains fundamentally dependent on the complete-
ness and correctness of the application’s accessibility meta-
data, and still routes every action through the accessibility
layer rather than the application’s own internal logic.

This raises a natural question: if the goal is to let an LLM
invoke application functionality directly, why stop at the ac-
cessibility layer? Many desktop functions are backed by in-
ternal function calls that GUI controls and accessibility el-
ements trigger indirectly. We investigate the feasibility of
recovering these internal command interfaces directly, using
dynamic instrumentation (Frida [2]) to hook and invoke an
application’s internal functions, bypassing both the GUI and
the accessibility tree entirely.

We hypothesize that recovering and directly invoking in-
ternal command interfaces offers a lower-overhead, more
direct invocation path for CUAs than either GUI-based or
accessibility-based approaches, particularly for applications
where accessibility metadata is sparse or unavailable.

2. Approach

We use Frida to recover callable internal interfaces from an
existing desktop application through dynamic instrumenta-
tion. We attach Frida to a running application (GIMP [3] in
our case) and use its Stalker component to record the execu-
tion trace generated while a user manually performs a target
operation (e.g., cropping or flipping an image in GIMP).

We identify the executed basic blocks corresponding to the
user action. For each candidate block, we resolve the asso-
ciated instruction addresses to symbols when symbol infor-
mation is available, producing a set of candidate functions
involved in the operation. We then instrument these functions
to capture their invocation context, including the argument
values observed during normal execution.

Using the recovered function addresses together with the
observed calling arguments, we construct direct invocations
of the same internal functions through Frida. These invoca-
tions are issued programmatically, without interacting with
the application’s GUI. In our current prototype, the tracing,
symbol resolution, argument capture, and function invoca-
tion stages are implemented using Frida with Python and
JavaScript. Generative AI tools are utilized to assist in writ-
ing the code for this Frida-based instrumentation prototype.

3. Proof of Concept

We validated our approach on the following operations in
GIMP: image cropping, horizontal and vertical flipping, and
rotate operations. For each, we used Frida’s Stalker com-
ponent to trace the basic blocks executed during a manual
invocation of the corresponding menu action, then resolved
the executed addresses to symbols where available. We fig-
ured it out empirically that the flip operation’s entry point was
reached via a tail call rather than a direct call instruction, and
was therefore invisible to a Stalker configuration that only
records stack-frame creation events. Enabling block-level
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Method Tokens Time (s)

trycua/cua (baseline) 40k 897
trycua/cua + (our hook) 13k 329

Table 1: Comparison of tokens consumed and wall-clock
time across baseline and hooked configurations (mean over
10 runs).

event tracing resolved this.
Having identified candidate functions, we next re-

covered their calling signatures empirically. For
gimp_image_crop, we hooked the function and com-
pared captured argument values against crops performed with
known, operator-specified geometry (e.g., position (10, 20),
size 100×50), which confirmed the argument ordering.

Using the recovered function addresses and calling conven-
tions, we constructed direct invocations of the operations via
Frida’s NativeFunction interface. The invocations pro-
duced the expected visible effect on the target image with no
GUI interaction, and in all the cases, the operation’s undo and
redo behavior remained intact and correctly interleaved with
subsequent manual edits performed through the GUI, which
we attribute to the operations managing their own undo brack-
eting internally rather than relying on caller-side setup

4. Evaluation

For evaluation, we tested our approach by providing the
hooks we generated to the CUAs as an additional tool,
callable on top of the existing tools already available to the
agent.

We measured tokens consumed and wall-clock time over
10 runs for a task similar to the following:

task = (

"Launch GIMP, and wait for it to fully load. "

"In GIMP, do exactly these steps in order. "

"1. Select the Crop tool. "

"2. On the canvas, drag from pixel (x1,y1) to pixel

(x2,y2) to define the crop rectangle. "

"3. Press Enter to commit the crop. "

"4. Save the cropped image."

)

We evaluated this using trycua/cua [6], configured to
use Claude Code.1

We first measured the two metrics above as a baseline, then
provided the agent with our tool and measured the same two
numbers over 10 runs. Table 1 summarizes these results.

1We also attempted this evaluation using a locally hosted Qwen2.5-VL-
32B-Instruct [1] model served via vLLM [4] with tensor parallelism across
two L40 GPUs; all GUI-only (baseline) runs failed under this setup, so we
did not proceed to test the hooked configuration with this model.

5. Discussion

We were able to successfully provide a hook for a task using
our approach; as observed, the task showed a faster end-to-
end time, along with decreased token usage.

However, a key open question for this approach is how well
it generalizes beyond the single application we evaluated. For
example, GIMP manages its own undo stack internally within
each function call we hooked, meaning that invoking its in-
ternal functions directly still preserves the application’s ex-
pected state-management behavior without additional effort
on our part. There may be applications where this is not true,
in which case the functionality of this approach may break
down beyond the scenario we studied.

6. Future Directions

Our preliminary result validates this approach for a few tasks
on a single application; extending it to a general-purpose sys-
tem requires automating the discovery of internal command
interfaces, rather than manually identifying and hooking in-
dividual functions as we did here. We envision two com-
plementary directions for this automation. Where an appli-
cation’s source is available, its code-base could be analyzed
directly to identify candidate functions corresponding to user-
facing functionality, rather than relying on manual inspection.
Where source is unavailable, automated exploration of the
compiled binary may offer a viable alternative, though the
specific mechanism for this remains an open question we in-
tend to explore. Realizing either direction would move this
approach from a small set of hand-hooked examples toward a
generalizable framework applicable across different applica-
tions.
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