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Abstract
This document was translated from a simplified Chinese source. (ZHCAGB3)

As AI technology brings profound transformation to the tech industry, particularly with the emergence of large 
models, it has greatly facilitated users in debugging and parsing code with AI tools. This article uses general-
purpose AI large models to summarize a replicable debugging methodology that helps customers break free 
from debugging work in complex and cumbersome scenarios, enabling better debugging of Ti radar chips. It also 
presents an engineering-deployable AWR2944LC AI debugging solution, generates Skills and test scripts, and 
uses an AI Agent to perform EVM board connection, image loading, and dual-core control. Memory is read using 
both AI tools and CCS for comparative verification of correctness and feasibility, and test cases that more closely 
reflect real user scenarios are provided.
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Trademarks
All trademarks are the property of their respective owners.
1 Basic Principles of AI-Automated Debugging
The core of AI debugging of EVM boards lies not in natural language generation itself, but in the synergy 
between a configurable connection system and a programmable execution system. The former addresses 
whether the target hardware can be connected accurately, while the latter addresses whether the debugging 
process can be executed stably after connection. Together, they enable traditional board-level debugging, 
which relies on individual experience, to be transformed into a structured, reproducible engineering workflow. 
Therefore, the value of AI in this scenario is not to replace low-level debugging tools, but to perform workflow 
orchestration, state control, and result archiving within the constraints of the existing toolchain, thereby improving 
efficiency and consistency.

In TI device debugging, ccxml is the hardware debugging topology description file. It defines the JTAG debugger 
type (e.g., XDS110), the target device model (e.g., the AWR2944 family), the accessible cores (R5F, DSP, 
M4, etc.), the connection path, and session initialization parameters. In essence, ccxml provides a complete 
definition of connection object, connection method, and access boundary. The stability of a debugging session 
depends on whether the ccxml configuration matches the actual hardware topology. A mismatch may result in 
connection failures, unstable sessions, or abnormal core control. Therefore, a correctly configured ccxml file is a 
prerequisite for reliable automated debugging.

Figure 1-1. ccxml file structure
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Automated execution is typically carried by JS scripts. Through the CCS Scripting interface, scripts invoke 
standard debugging primitives (such as connect, reset, loadProgram, run, halt, read, and log collection), 
converting manual steps into repeatable instruction sequences. Scripts do not replace the underlying debugging 
protocol; rather, they formalize debugging intent, giving the workflow engineering attributes of traceability, 
verifiability, and batch processing.

In short, ccxml defines where to connect and how to connect, JS scripts define what to do after connection, and 
AI automatically generates or modifies scripts and executes them according to user objectives, thereby replacing 
highly repetitive, low-value manual operations. A specific case is provided to verify the overall workflow. The AI 
tool used for testing in this article is the GPT-5.3-Codex Agent.
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2 Agent, Skill, and Prompt
In automated debugging tasks, the key difficulty is executing stably in the correct order and closing the loop. 
JTAG identification, target connection, image loading, exception recovery, data reading, and result verification 
are essentially a continuous execution chain. To ensure the stability of this chain, Agent, Skill, and Prompt must 
be introduced simultaneously, corresponding respectively to the execution subject, execution rules, and task 
input.

The Agent is the executor. It not only provides recommendations but also completes steps in an environment 
where permissions allow, and continues to advance based on intermediate results. Taking 2944LC EVM board 
debugging as an example, the Agent can first check XDS110 visibility, then establish a session, load the 
image, run the program, collect output, and handle retries. Compared with a conversational mode that only 
provides operational suggestions, the Agent can form a closed loop of "execution completed and results 
returned". We need to use the Agent to help us implement the process of connecting to the XDS110, 
connecting to the chip core, and executing JS scripts. As shown in Figure 2-1, the Agent determines 
the information of the XDS110 used on the EVM and the chip information by executing the command & 
'C:\ti\ccs2040\ccs\ccs_base\common\uscif\xds110\xdsdfu.exe' -e, preparing for subsequent connection.

Figure 2-1. Agent executing the command to read XDS110

A Skill provides engineering-level constraints on the execution procedure. It explicitly defines what to do at each 
stage, how to recover from failures, and how results should be presented. For example: first perform a JTAG 
visibility check; when encountering Error -260, first handle the occupying process[1]; memory reads use the same 
expression convention as the CCS GUI; output is standardized to a fixed 32-bit hexadecimal format. The Skill 
reduces behavioral variability, improves result reviewability, and unifies output formats. Without Skill, the Agent 
may still complete the task, but its behavior is unstable and the results are difficult to review; with Skill, any task 
can proceed according to the prescribed workflow, and regardless of success or failure, a deterministic behavior 
will be executed.
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Figure 2-2. Agent using SKILL.md

Prompt is the input protocol for a single task. It defines the parameters of the current task, such as the 
connection object, whether to load MSS or DSS, the address to read, the number of words, the output 
format, the failure-retry sequence, and the final deliverables. A clear Prompt can significantly reduce ambiguity 
and lower the cost of repeated prompting. For example, when reading the memory of the AWR2944LC, the 
configuration parameters must be specified in awr2944lc_debug_prompt.md, as illustrated in Figure 2-3. These 
parameters include the connection target, whether to load MSS or DSS, the address to read, the number of 
words, the output format, the failure-retry sequence, and the final deliverables. Such a Prompt directly reduces 
ambiguity and can also reduce the prompts given to the Agent each time the program is re-executed.
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Figure 2-3. Prompt awr2944lc_debug_prompt.md
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3 Verifying the AI Agent
To verify the correctness of the Agent's execution, the Agent and CCS are used to compare the memory at the 
same address. If the two results are consistent, it can be proven that the key processes—connection, loading, 
halting, and reading—are correct and use the same conventions.

3.1 Generating the ccxml File and JS Script
The preparatory work consists of two parts: first, generating the ccxml corresponding to the AWR2944P family 
target; second, generating a JS script that covers the complete action chain (Connect Core, CPU Reset, Load 
Memory, Halt CPU, Read Memory, Save Memory).

The ccxml can be automatically generated by CCS according to the target device configuration, so it will not be 
elaborated here.

The JS script is not created out of thin air; rather, it is structurally composed and parametrically extended based 
on TI's official scripting patterns. Specifically, the Agent first studies the example scripts in the CCS scripting 
directory, extracts stable and reusable API invocation paradigms and exception-handling practices, and then 
organizes the actions into an executable state-machine workflow according to the user's objectives. On this 
basis, the script needs to be explicitly parameterized, including the ccxml path, image path, read address, read 
length, result save path, and timeout threshold, so that it can be reused across different projects, different 
images, and different test rounds without repeatedly modifying the main logic. A JS script that covers the 
complete debugging action chain. The complete action chain should include at least six steps—Connect Core, 
CPU Reset, Load Memory, Halt CPU, Read Memory, and Save Memory—organized in causal order rather than 
simply concatenating commands. Figure 3-1 shows the JS script generated by the Agent, which can implement 
the simple function of Load Image. All interfaces use APIs from the example JS scripts, combined for specific 
scenarios.
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Figure 3-1. JS script generated by the Agent for loading an image

As demonstrated, the AI Agent can learn how these APIs work by referring to the JS examples provided by 
CCS, then combine them as needed to meet user requirements and automate the repetitive task of writing and 
rewriting scripts.
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3.2 Test Verification
The purpose of this test is to verify the reliability of the AI Agent and whether the overall workflow can be 
fully connected end to end. The Memory address read is 0xA500 0000, which stores ADC data, ensuring the 
randomness of the test data.

Test method:
1. Use instructions to have the AI Agent automatically connect to the AWR2944LC and perform reset, image 

loading, program halt, Memory read, and save.
2. Disconnect the AI Agent, keep the AWR2944LC EVM board state unchanged, and use CCS to connect to 

the AWR2944LC and read the memory at the same address.
3. By comparing whether the Memory obtained by the two methods is identical, it can be determined whether 

the overall workflow executed by the AI Agent is correct.

Hardware preparation: The AWR2944LC EVM board has already been flashed with the SDK default demo: 
awr2x44LC_mmw_demoDDM.appimage. After power-on, load the default cfg file to transmit waves, and it can 
be seen from the mmWave Demo Visualizer that the EVM board is working properly.

Figure 3-2. Point cloud results in the wave-transmitting state

At this point, use the AI Agent to input a prompt, and based on the AWR2944LC ccxml and 
C:\ti\ccs2040\ccs\scripting as references, generate a Skill for connecting to the AWR2944LC EVM and reading 
the first 16 words of Memory at 0xA500 0000. The generated Skill is as follows:
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Figure 3-3. Skill folder generated by the AI Agent

Including:
1. Skill.md is used to specify the order in which the Agent executes tasks
2. Prompt.md is used to specify the default input prompt
3. JS script, the script generated by the Agent for executing actual tasks
4. AWR2944LC.ccxml, the configuration file for connecting to the XDS110
5. Quick Guide, the manual generated by AI on how to use the Skill

Figure 3-4. Test invocation workflow

Using this Skill, the AI Agent can quickly use the CCXML configuration file to connect to the AWR2944EVM and 
read the specified Memory:

Figure 3-5. Agent execution process

As shown in Figure 3-4, the upper right corner shows the generated Skill. Based on this Skill, the Agent reads 
the previously generated JS script and adds the Memory-reading portion to the JS. It can be seen that the Agent 

Verifying the AI Agent www.ti.com

10 Debugging Millimeter-Wave Radar Using AI Tools SPRADU5 – OCTOBER 2026
Submit Document Feedback

Copyright © 2026 Texas Instruments Incorporated

https://www.ti.com
https://www.ti.com/lit/pdf/SPRADU5
https://www.ti.com/feedbackform/techdocfeedback?litnum=SPRADU5&partnum=


executes the JS script, and according to the contents of the JS, the ccxml has already been configured into it, 
connecting to the MSS and DSS of the AWR2944LC through the XDS110 and halting them.

Figure 3-6. APIs actually invoked by the AI Agent

The first 16 words of 0xA500 0000 read are as follows:

Figure 3-7. The first 16 words of 0xA5000000 read by the AI Agent

Read the first 32 words at the same address again to verify repeatability:
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Figure 3-8. The first 16 words of 0xA5000000 read by the AI Agent

CCS: After using the AI Agent to capture the specified Memory, keep the board state unchanged and directly use 
CCS to connect to the AWR2944LC EVM, then locate the Memory at the corresponding address. The results are 
as follows:

Figure 3-9. CCS reading 0xA5000000 Memory

The comparison results are consistent, indicating that the Agent workflow executes correctly and that the read 
convention is consistent with CCS. After repeated reads with an increased number of words, the results remain 
consistent, further verifying repeatability and stability.
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4 Using the AI Agent to Assist Debugging
The previous chapters introduced the working principles of the AI Agent and verified the feasibility of using 
the AI Agent to debug the AWR2944LC. It can be seen that the AI Agent is better suited to tedious, complex, 
and highly repetitive work. In radar device debugging, there are a large number of highly repetitive, long-cycle 
tasks, such as repeatedly flashing and running different images, stress testing, reproducing intermittent faults, 
restarting to capture logs, and capturing memory. Such tasks are suitable for the Agent to take over, which can 
significantly reduce the burden of manual operations and improve statistical efficiency.

This article uses the default DPU test programs in the SDK as cases to verify that the AI Agent can perform 
repetitive testing work:
1. Repeatedly execute test case 20 times to simulate stress testing
2. Execute all DPU test cases to simulate scenario testing

4.1 Simulating Stress Testing
The program dpu\rangecfarprocDDMA\test\awr2x44P_rangecfarprochwa_DDMA_m4.xem4 in the SDK is used 
as the test case. Reset, load image, run image, and save log are treated as one cycle, repeated 20 times to 
simulate a stress-testing scenario. As shown in Figure 4-1, a simple prompt allows the AI Agent to write a JS 
script that meets the requirements and perform the test, with the test results statistically summarized and saved.

Figure 4-1. Stress-testing AI Agent prompt and execution log

It can be seen that the AI Agent can quickly understand and execute simple, repetitive work. Figure 4-2 shows 
the test results; the AI Agent executes such tasks well and summarizes the results. In practical applications, 
when encountering similar problems—such as rare hang issues that are difficult to reproduce or long-duration 
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stress testing—this method can be used, greatly saving users the repetitive work of rewriting JS scripts and 
summarizing results.

Figure 4-2. AI Agent simulated stress-testing log and results

The logs fall into two categories. One is the log generated during the AI Agent's execution of the JS script, used 
to monitor hardware status.

Figure 4-3. AI Agent JS script execution log

The other is the log of the test results when the actual test case is executed, as shown in Figure 4-4:
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Figure 4-4. Test case output results

4.2 Simulating Scenario Testing
In addition to repeated testing of a single scenario, the Agent is also suitable for single-pass verification across 
multiple scenarios. The following five default test cases under the SDK DPU are used for testing:

1. awr2x44P_aoaprochwa_mss.xer5f running on R5F
2. 2x44P_dopplerprochwa_mss.xer5f running on R5F
3. awr2x44P_rangeprochwa_mss.xer5f running on R5F
4. awr2x44P_rangecfarprochwa_DDMA_m4.xem4 running on M4
5. awr2x44P_rangeprochwa_mss.xer5f running on R5F

Similar to Section 4.1, a simple prompt describing the task is sufficient to have the AI Agent execute it:
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Figure 4-5. AI Agent simulated scenario testing

The generated results are as follows:

Figure 4-6. Test log generated by the AI Agent

Figure 4-7. Logs of test results for the five test scenarios
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From the results in Figure 4-7 above, it can also be seen that, in addition to repeated testing of a single scenario, 
the Agent is also suitable for single-pass verification across multiple scenarios. After batch execution of multiple 
default test cases, the Agent can automatically complete scheduling, log collection, and result archiving. The 
results show that the Agent also has good stability and usability in cross-scenario testing, facilitating the rapid 
implementation of complex verification tasks.

5 Conclusion
This article demonstrates the engineering feasibility of an AI Agent in AWR2944 series EVM debugging, serving 
as a starting point for further exploration. The key is not to replace underlying tools, but rather to use ccxml to 
provide a deterministic connection prerequisite, JS scripts to implement a stable execution chain, and Skill and 
Prompt to ensure consistent rules and clear input. Through alignment verification with CCS results, the Agent 
demonstrates accuracy and repeatability in key steps such as memory reading; in stress and multi-scenario 
testing, the Agent further exhibits advantages in automation, standardization, and traceability. For debugging 
tasks that are highly repetitive, complex in workflow, and require long-term operation, this solution has clear 
practical value.
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