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What makes Trace Links important?
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Software Maintenance

Bug Localization

Change Impact An.

System Security

…

Trace links are evidently

useful for
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package network

class Consensus {

   …

}

package security

class Encrypt ion {

   …

}

package service

class Controller {

   …

}

package dataaccess

class Products {

   …

}

class Users {

   …

}

Design



Automating Requirements and Documentation 
Comprehension
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Documentation
natural language  ·  SAD

Architecture Model
UML / Palladio  ·  SAM

Source Code
Java

One engine:  ARDoCo trace-link recovery & inconsistency detection

SWATTR
SAD  SAM

F1  0.81

ArCoTL
SAM  Code

F1  0.98

TransArC
SAD  Code

F1  0.82

Inconsistency Det.
MEAT inconsistencies

F1  0.89



Three Interfaces of ARDoCo
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SWATTR  ·  ArDoCode  ·  ArCoTL  ·  TransArC

ARDoCo REST API
for tool integrators

POST /api/swattr/start

      inputText, inputArchitectureModel

202  { "requestId": "MediaStore-5c1c…" }

GET  …/wait-for-result/{id}

200  { "traceLinks": [

         { "sentence": 17,

           "modelElement":

             "MediaManagement" } ],

       "cached": true }

•  Four TLR pipelines, one HTTP call

•  Async: start · wait-for-result

•  Cached in Redis, JSON, Swagger UI

TraceView
for architects

•  Zero install

•  All three artifacts side by side

•  Click once; see related elements.

TraceViz
for developers

•  Trace links as gutter dots

•  One click: sentence  code.

•  REST API, CSV or local LiSSA approach (LLM)



ARDoCo REST API

 Spring Boot service, publicly deployed

 Four pipelines, one controller each

 sad-sam – SWATTR + inconsistencies

 sam-code – ArCoTL

 sad-code – ArDoCode

 sad-sam-code – TransArC

 Four endpoints each: start, start-and-wait, get-result, 

wait-for-result

 Transparent caching: the run ID is a hash of the 

request → Redis, 24 h
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for tool integrators    rest.ardoco.de  ·  github.com/ardoco/rest

POST /api/sad-sam-code/start

      inputText, inputArchitectureModel,

      inputCode

202 { "requestId": "MediaStore-5c1c02dc…" }

GET  /api/sad-sam-code/wait-for-result/{id}

200 { "traceLinks": [

       { "sentence": 17, "modelElement":

         "MediaManagement" },

       { "sentence": 19, "modelElement":

         "Packaging" } ] }

     ·  identical input → served from cache

     ·  Swagger UI at /swagger-ui



TraceView: Trace Links in the Browser
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for architects    tv.ardoco.de  ·  no installation, four-step wizard

Documentation (SAD) Architecture Model (SAM)

Select the first trace link: sentence 1 names a "single Registry instance", and the Registry component lights up in the model.



TraceViz: Trace Links in the IDE
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for developers    github.com/ardoco/traceviz  ·  VS Code extension

Sidebar

pick the traceability approach, keep a 

history of runs

Gutter dots

one per linked documentation line; 

hovering line 27 shows blue 26 · red 14

One click

a Quick Pick with the linked code

Approach-agnostic

ARDoCo REST API · CSV · LiSSA (LLMs)



Conclusion

 State-of-the-art architecture TLR:

 REST API: four pipelines over HTTP, async + Redis caching

 TraceView: browser wizard and exploration incl. inconsistencies

 TraceViz: trace links on the gutter, one click into the code

 All three publicly deployed as Docker images / extension package

 Next:

 LLM-based approaches LiSSA, ExArch behind the REST API

 Revisit preliminary study (n = 7): in-IDE visualization improves 

comprehension
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paper · tools · data

ardoco.de/c/ase26-tools

screencast

youtu.be/IOTEPZQ3tVs

rest.ardoco.de   ·   tv.ardoco.de   ·   github.com/ardoco/traceviz

replication package: doi.org/10.5281/zenodo.21533985
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