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What makes Trace Links important?
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Automating Requirements and Documentation
Comprehension

Documentation Architecture Model Source Code
natural language - SAD UML / Palladio - SAM Java

|

One engine: ARDoCo trace-link recovery & inconsistency detection

SWATTR ArCoTL TransArC Inconsistency Det.
SAD «~ SAM SAM « Code SAD « Code MEAT inconsistencies
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Three Interfaces of ARDoCo

SWATTR - ArDoCode - ArCoTL - TransArC

ARDoCo REST API TraceView

for tool integrators for architects

POST /api/swattr/start

2. The WebU service retrieves images from the Image Provider.

2@2 { n PequeStId" : IlMediaStor‘e_Sclc'.'ll } 3. Users are authenticated by the Auth service.
Data is retrieved from the PersistenceProvider and product e ol
4 recommendations from the Recommender service. * \ = o
The WebiolBroides the TeaStor fror-end usng Servitsin combiation S
GET ../wait-for-result/{id} = s \
6 it e to save and reti i 3 i
2@@ { "tl"aceLlnkS" c [ 5, Images fwih f les by the WebUi, but are \“" h‘?‘:{— \
" retrieved from t stead. /
{ " sen t ence " . 1 7 J The Ul provides a status page at link indicating the current state of the. 7‘&_ \_»-:;- e

/
TeaStore. — ——

"modelElement":
"MediaManagement" } 1],
"cached": true }

The status view lists the instance count and hosts for all registered service \ /
nnnnnnnn

1o, TheImage Provider delivers images to the WebU| as base64 encoded - -

" strings to embed them in the final HTML. e |

It matches the provided product ID or Ul name (the filename for images not |

1. representing a product and therefore without product ID) and the image size | ——
10 a unique image icenifier. =

* Four TLR pipelines, one HTTP call » Zero install
» Async: start - wait-for-result + All three artifacts side by side
» Cached in Redis, JSON, Swagger Ul » Click once; see related elements.

TraceViz
for developers

Trace-Links (blue) - 26 | Trace-Links (red) - 14
27 The Recommender is used to generate inc
28 It is trained using all existing orders
29 Recommendations are generated based on
30 The item rating of the users are based
31 If the current user is unknown (e.g., i
32 If the user is known, Slope One as iten
33 We implemented two versions of the algc
34 One CPU-intensive, calculating the itenm
35 Furthermore, one order-based nearest-ne
36 Its recommendation time is dependent or
37 The Registry provides information about
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* Trace links as gutter dots

* One click: sentence ++ code.

* REST API, CSV or local LiSSA approach (LLM)
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ARDoCo REST API

for tool integrators rest.ardoco.de - github.com/ardoco/rest

= Spring Boot service, publicly deployed S

= Four pipelines, one controller each inputText, inputArchitectureModel,
— sad-sam — SWATTR + inconsistencies inputCode
— sam-code — ArCoTL 202 { "requestId": "MediaStore-5clc@2dc.." }
- sad-code — ArDoCode GET /api/sad-sam-code/wait-for-result/{id}
— sad-sam-code — TransArC 200 { "tracelLinks": [

{ "sentence": 17, "modelElement":
"MediaManagement" 1},

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

wait-for-result { "sentence": 19, "modelElement":

= Transparent caching: the run ID is a hash of the "Packaging” } ] }
request — Redis, 24 h

identical input - served from cache
Swagger UI at /swagger-ui
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TraceView: Trace Links in the Browser

for architects tv.ardoco.de

Documentation (SAD)

Documentation v =7

1 The TeaStore consists of 5 replicatable services and a single Registry
" instance.

2. The WebUI service retrieves images from the Image Provider.
3. Users are authenticated by the Auth service.

Data is retrieved from the PersistenceProvider and product
recommendations from the Recommender service.

5 The WebUI provides the TeaStore front-end using Servlets in combination
" with JSP files.

6. It contains logic to save and retireve values from cookies.

no installation, four-step wizard

Architecture Model (SAM)

ProductActions.

<<col

mponent>>&]
WebUI

<<components>&]
Auth

<<component>>&]

DummyRecommender

\

<<component>>&]

ImageProvider

<<component>>&]
Persistence

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

for developers github.com/ardoco/traceviz - VS Code extension

VOO [|Sclcct code location to open J 0B S ideba r

@ TRACE-VIZ O Recor.nmenderS('elector,iava services/ftools.descartes.teastore.recommender/src/main/java/to... a - p|Ck the traceabl“ty approaCh, keep a
“~ TRACEABILITY APPROACH (9 RetrainDaemon.java services/tools.descartes.teastore.recommender/src/main/javaftools/desc... .
CSV Direct (3 TrainingSynchronizer.java services/tools.descartes.teastore.recommender/src/main/fjava/tool... Used (LFU) replacemenent strategy i hlstory Of runs
~ ARDoCo [ RecommendSingleEndpoint.java services/tools.descartes.teastore.recommender/src/mainjja... be performei:l and if the image is prg
g_o +/ ARDoCo Config [ AbstractRecommender.java services/tools.descartes.teastore.recommender/src/main/java/to...
~ Generate Code Model s} OrderltemSet.java .serv.ices,'tools}.descartes.teastore.recommender[src/ma'mﬂavajto?\s»{descar‘.. 512 and stored in a cookie.
S ~ ® Generate Trace Links [ UseFallBackException.java services/tools.descartes.teastore.recommender/src/mainfjavaftoo... checked against the hash to check fol Gutter dots
r - ArCoTL (SAM-Code) () AbstractRecommenderFunctionalityTest.java services/tools.descartes.teastore.recommend... relational database back-end.
_ " ™ RParammandarQtartiin iava carviracltnnle dacrartac tasctara rarnmmandarierr/mainfiavaltna_ _ctween services using the Eclipselink . . .
B SWATTR (SAD-SAM) e 24 It features endpoints for general CRUD-Operatinns (Create. Read. lindate. NDelete) for the persistent entit one per Ilnked dOCU mentatlon Ilne,
® TransArC (SAD-SAM-Code) ) . f N . |
@ 25 The persistence provider uses a second 1 Trace-Links | Line: 27 'mentation. . .
o ArDoCode (SAD-Code) 2  As such, it also acts as a caching layer hovering line 27 shows blue 26 - red 14
® LiSSA Trace-Links (blue) - 26 | Trace-Links (red) - 14 @ Trace-Links (blue) - 26 | @ Trace-Links (red) - 14
o 27 The Recommender is used to generate individual product recommendations for each user.
~ TRACE HISTORY ® 28 It is trained using all existing orders.
® ArDoCode (SAD-Code) 29.04.202... ® 29 Recommendations are generated based on the users current shopping cart, the user's previous orders and/or
@ TransArC (SAD-SAM-Code) 29.04.... ® 30 The item rating of the users are based on their purchases. One click
e 31 If the current user is unknown (e.g., if the user is not logged in or did not purchase anything yet), a f
e 32 If the user is known, Slope One as item-based collaborative filtering is applied to calculate the recomme . . . .
@ 33 We implemented two versions of the algorithm. a Qule Ple Wlth the I|nked COde
Q ® 34 One CPU-intensive, calculating the item-rankings per user on-the-go and one memory-intensive, calculating
@ 35 Furthermore, one order-based nearest-neighbor approach is available.
@ ® 36 Its recommendation time is dependent on the number of items in the current cart as well as the total numb
@ 37 The Registry provides information about how many service instances are online for each service and where
¥ @47 Launchpad ()3 A\ 22 & Java: Ready Ln27,Col 86 Spaces:4 UTF-8 LF [} PlainText & © 26 (blue) & 14 (red) < English [}

Approach-agnostic
ARDoCo REST API - CSV - LiSSA (LLMs)
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Conclusion

= State-of-the-art architecture TLR: éf’@
— 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 o

= All three publicly deployed as Docker images / extension package

= Next:
— LLM-based approaches LiSSA, ExArch behind the REST API
— Reuvisit preliminary study (n = 7): in-IDE visualization improves

. paper - tools - data screencast
com p re hen sSion ardoco.de/c/ase26-tools youtu.be/IOTEPZQ3tVs

rest.ardoco.de - tv.ardoco.de - github.com/ardocol/traceviz
replication package: doi.org/10.5281/zenodo.21533985
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