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Whut I m tulklng about today...

BV A
Architecture methodolog':

Designing and evolving systems with Gen-Al tools

& < WAL

Architecture solutions Q

44 Architecture ideas for software systems with Al
- Ty v T components
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Al & Architecture

relatively easy to implement

requires human-in-the-loop and/or
specifically developed solutions

is difficult or error-prone,
support from developers through
Al solutions is possible

Automated support for
architecture documentation

Compare existing documentation

and code

Check documentation quality:

gaps, inconsistencies, ...

Assess effort for
larger changes

Technology / framework map
based on usage, last update,
activity, ...

Support identifying and
refining quality goals

Design domain models
and outline components /
reflect

Automate architecture
reviews

Technology evaluation
Make vs. Buy or
reuse

Understand legacy or
third-party solutions better

Make known bugs & security
issues in used technologies
visible

Develop context-specific
architecture principles

Discover inconsistencies
in code

Root cause analysis for
issues (logs, monitoring,
etc.)

Find and promote the right
architecture style

Assess impact of changes
on quality goals

Document architecture
decision records (ADRs)

Find solution options for
specific problems



embarc.de

[ |
Vibe
[vaib]

That intangible something that tells you wether someone's about to offer
you cookies or aggressively mansplain qguantum physics.
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That intangible something that tells you wether someone's about to offer
you cookies or aggressively mansplain qguantum physics.
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Vibe-Coding

[valb kou.din]

In its most exploratory form, the user fully trusts that the Al output works

as intended. As Karpathy put it, it's like "forgetting that the code even
exists”,
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Vibe-Coding

[valb kou.din]

In its most exploratory form, the user fully trusts that the Al output works

as intended. As Karpathy put it, it's like "forgetting that the code even
exists”,
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There's 3 new kind
the vibes, embrace

Vibe-Coding

[valb kou.din]
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In its most exploratory form, the user fully trusts that the Al output works

as intended. As Karpathy put it, it's like "forgetting that the code even
exists"
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How do we ensure ,good
vibes’, without being
ignorant or superficial?




Goal orientation, flow, sufficient quality...

embarc.de

Q

Goal / Problem
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Al development approaches

e8]
o
S
O
£
(e8]
Conversational Spec-Driven Agentic
Programming Development (SDD) Development
_‘Q’_ Iterative software One-shot implementation Implementation by one
= development in natural based on context and or more autonomous
© Idea language dialogue specification in natural agents that plan, reflect,
SJ'H with an LLM. language. and execute.
(aB]
=
=
C]J .
E Chat interfaces Prompt templates, spec- GEElEaeiie
s @1? (ChatGPT, Claude, IDE to-code pipelines, frameworks (incl. Swarms),
= plugins), copilots with prompt management preqesyration Tupimes
o Tools \ (LangChain, ...), shared
< chat modes. systems (PRP, ...). :
o memory solutions.
a
=
@
§ CLI Tools (aider, Claude Code, ...), LLM-first IDEs (Windsurf, Cursor, ...), MCPs,
< Playgrounds/Sandboxes, Evaluation/Test Harnesses (SWE-bench, ...), ...

—
(o}




Generative Al in development

=
neering reduired Automated cheop;
context EVGY ¢eRing wore Lmportang
v %] ==
&) 7> =
@ » % » AI-Assgd ﬁ e ¢
GoakiRielilem Implementation Idea Implementation ResiE
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Context Engineering

Regaining overview and controllability




“Mir sind tausend Nazis lieber
als ein Fliichtling!”

Dinge die unser Chef sagt und falsch verstanden werden.
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“Mir sind tausend Nazis lieber
als ein Fliichtling!”

Dinge die unser Chef sagt und falsch verstanden werden.

& Bestattungsvorsorge. Jetzt.
Hin & Weg www.HW-BESTATTUNGEN. de

BESTATTUNGEN
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What is in the context?

embarc.de

Context engineering is the discipline of building dynamic systems that supply an LLM
with everything it needs to accomplish a task.

Context window Context window

______________________

1 ] !
|
: | System prompt : | System prompt [——
|} 1 !
' | User message ! i
: ! 1 Doc 1 Doc 2
1 . 1 1
1
b Memory file
1 1
1
[ Tool 2 }—0—/
1
1
! User message |—+
I
_V—J
1 's

1
! M hist
| essage history ’—:—/
_V—l
1 1

1 s
1 Tool 1
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Context Engineering Options

embarc.de

" Claude.md / Agents.md your-project/
.claude/

- RUles [e.g. as .md] — CLAUDE.md # Main project instructions
- rules/
SyStem Prompt code-style.md # Code style guidelines

" Tools [CUprllItIES] —— testing.md # Testing conventions
] MCP'Server security.md # Security requirements

" Sub-agents / modes (own context)
= Skills

BEeEeeBeB e
" Hool flussouply .
00 (S claude-sonnet-4-20250514 + 116k/200k tokens (58%)

System prompt: 2.8k tokens (1.4%)
System tools: 11.6k tokens (5.8%)

. Templutes i = ;fEMCP tools: 17.0k tokens (8.5%)

& Memory files: 178 tokens (0.1%)

oo nononone Messages: 84.0k tokens (42.0%)
[ | (30303030303 03030303 I3 Free space: 84.4k (42.2%)
1
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MCP tools - /mcp
L mcp__applescript_execute__applescript_execute (applescript_execute)588 tokens

N
N

t mcp_filesystem_read_file (f_ilesygtem): 475 tokens



Architecture in context

embarc.de

" Domain concepts explained

" Architecture principles stored (Agents.md, lat.md, rules,
system prompt or RAG)

The Open Group

Enterprise Repository

Architecture Repository. Architecture Metamodel N D Sy Ste m _d e S | g n

Architecture Method Content Metamodel
Artifacts in the H
i Mi domain-concepts.md

to the framework

Solutions Architecture larchit adopted by .

Landscape Landscape izati External t - d
- e th enterprise [GeSAN Ml system-overview.m

Strategic Materials Models

Architectures

Background also from Nick Tune:

Solution Enables the
Building enterprise

Segment

Archtectures Siandads havo https://www.oreilly.com/radar/reverse-engineering-your-

Blocks reference
are complied implementations . .
Capabiy i software-architecture-with-claude-code-to-help-claude-code/
Architectures Information Base

andards
Business Standards o entorprie External
i o Data Sta:ldaffs : Standards

Living Archltecture '

Extract flow- based architectiire frm.. .
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Architecture in context

embarc.de

" Domain concepts explained

" Architecture principles stored (Agents.md, lat.md, rules,
system prompt or RAG)

" Structure and dependencies
defined (Repos & Rules)

" Actual structure of the solution made accessible: Dependency
graphs or repository Planning graphs (RPG)

" Specific conventions for system parts (e.g. Mobile Ul) stored
(Skills)
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Avoid context overflow

embarc.de

" Context gradually built up
(instead of overloading initially)

E System prompt |—E

HESEE e " Sub-agents / modes used

| :][]]__:H : " Architecture information distilled
3 = (instead of RAG on everything)

" Reduce code volume
" |solate system parts
" Context compressed
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Reduce code volume
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ATV TR.
@ 1140 }), "
4316 rating: match.bgg_game?.rating || null, 1141
4317 weight: match.bgg_game?.weight || null, 1142 /) ==v
4318 best_players: match.bgg_game?.best_players ||1143 /7 v;—_‘====================== ______
4319 two_player_not_recommended_pct: match.bgg_ganij4, /7 _or ker Export T TSSS====sa
4320 }, 1145 "—======================= —————
4321 wienxtra_game: { 1146 . "“—=============
4322 title: match.catalogGame.title, 1147 Xport default {
4323 url: match.catalogGame.url 1148 /%
* HTTP
_ 4321 } 1149 */ Request Hangier
<C 4325 o) ) 1150
5 4326 1151 fetch: app. fetch,
% 4327 // Store enhanced data in KV with longer TTL (l1 5
< 4328 await kv.pu‘c(‘progress:wishlist:${jcbId}:enhan(1153 VESS
o i * Sch
= 4329 step: 10, 1154 eduled Handler - Runs dai
+— 4330 total_steps: 10, 1 */ aily cron jobs
= 4331 message: "Wishlist refresh completed with BG 35 async Scheduled(
o : 1156 -€vent: Schedyl
= 4332 completed: true, 115 console.log(.o Runni EdEvent, env: Bindj
= 4333 matches_found: enhancedMatchResults.length, 7 Ning scheduleq dail ngs, _ctx: Executionc
() 1158 y SynC... ‘)’- onte
a 4334 matches: enhancedMatchResults, 1159 try {
Bl Dt " e | e ot e, o
= .P. : : g 1161 // For now, just 1o ’ .e cron job woylq need t
= 4337 }), { expirationTtl: 3600 }); // 1 hour TTL ; console. log (' 9 that it ran, yo, can add 0 be handleq differe
@ 4338 162 } cateh (error) . Cheduled tagk triggered') direct Processing here j
= 4339 console. log (" # Background BGG detail fetchir 1163 console '
3 pags 1164 ) ~error('x Scheduleq task faileqd::
= 4341 } catch (error) { 1165 3 € error)
= 4342 console.error('X Error storing enhanced mat 1166  },
4343 } 1167

4344 }

N
~N




Scope errors / problems




Generative Al in development
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Automated checking

Interlocking of architecture and development
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Al Agents are powerful, but limited

embarc.de

def test_evidence_collection(self):
"""Test collecting evidence for validation decisions."""
validation = {
"stressor_id": "S1",
After

thoroughly analyzing

Language Mismatch.:

= "el"e“tatlo“. lypeSCl lpt Node. ]S NES
/ (

- 8 . actual implementation.
n C.py files in /tests/unit)

files in /src)

This i
1s absurd. You cannot test TypeS

+— i .

£ €ript code with Python unit tests,

[aB]

é "type": "config",

IS “location": "config/database.yml",
'§ "snippet": "replicas: [db-replica-1, db-replica-2]"
<

= }

[aB)]

a ]

=

O }

-

4+

< assert len(validation["evidence"]) > 0

assert all("type" in e and "location" in e for e in validation["evidence"])

(98]
N



Test / Review Agents + Human in the Loop

o,
o
uJ
—
=
o
£
@

v OPEN EDITORS .claude > agents > core > ¥ reviewer.md > ...
GROUP 1 23 # Code Review Agent

35 ## Review Process
90 ### 3. Performance Review

X ¥ reviewer.md .claude/agents/core

GROUP 2 123
* Claude Code 124 ### 4. Code Quality Review
v BGG_CHECKER_ONLINE DEBELS 125
126 **typescript
v .claude
127 // QUALITY METRICS:
Vv agents 128  + SOLID principles
= > analysis 129 v DRY (Don't Repeat Yourself)
o > architecture 130 v KISS (Keep It Simple)
(@) . .
- > SEIEERSIE 131 v Consistent naming
o 132 v Proper abstractions
v
b core 133
E ¥ coder.md 134 // EXAMPLE IMPROVEMENTS:
+— ¥ planner.md 135
= ¥ researcher.md 136 // X Violation of Single Responsibility
@] . 137 class User {
b reviewer.md
3 138 saveToDatabase() { }
5 ¥ testermd 139 sendEmail() { }
g > data 140 validatePassword() { }
. > development 141 generateReport() { }
= 142}
<C > devops
c- > d tati 13
@ RAEl gL 144  // § BETTER DESIGN:
= > github 145  class User { }
a > hive-mind 146 class UserRepository { saveUser() { } }
_E > optimization 147 class EmailService { sendUserEmail() { } }
— S eI 148 class UserValidator { validatePassword() { } }
7 o 149 class ReportGenerator { generateUserReport() { } }
> specialized 150
> swarm 151 // X Code duplication
33 > templates 152 function calculateUserDiscount(user) { ... }
S testina 153 function calculateProductDiscount(product) { ... }
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Design Feedback-Loop kMM sentrux
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Multi-Agent: Architecture Companion

e M S

w
O
(]
f—
=]
el
o
@

Language Technology Data Flow Pattern Documentation
“Za Detector Detector Constructor Identifier Octopus
% Dependency Semantic Graph Modularization Orchestrator
< Analyser Analyser Constructor Detection

=4 basic =& composite Qanalytical |
Al architecture companion

(78]
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Language, Technology & Architecture Style

embarc.de

ul Language Distribution:

- JavaScript: 37.7% (frontend logic) Key Insights:
- Java: 29.6% (backend/server-side)
- SCSS: 13.5% (stylesheets) 1. Multi-module May :
- T . . én project

- €SS: 9.3% (additional styling) 2. Spring Boot micr t With separate bank

. oserv and cred
- H:MLk'6:3% (web pages) . Z go ern responsive weblﬁfsugfﬁhlseCt"re . 1t modules
- Gherkin: 3.3% (BDD testing) ehavior-driven development 9 Bootstrap + jquery
— Shell: 0.3% (build scripts) 5. Full-stack Java web appllcathth Gherkin test scenarios

ion w

SQL: 0.1% (database queries)

%, Build Tools:

- Maven (100% confidence) - Primary build system with POM files in main +

submodules
- Maven Wrapper (84% confidence) - Maven wrapper scripts for consistent builds

@ UI Framework Stack:

- Bootstrap (100% confidence) - Responsive CSS framework

- jQuery (100% confidence) - JavaScript library with DataTables & Peity plugins
- Font Awesome (70% confidence) - Icon library

- Animate.css (70% confidence) - CSS animation library

- Normalize.css (70% confidence) - CSS reset/normalization

& Web Framework:
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- Spring Boot (80% confidence) - Java web framework detected through imports and
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Graph Constructor . * ..

embarc.de

= Entity relationships

= Method calls

= Endpoints

= Co-change

= DB relationships

= Remote method calls
= Config-Dependencies
= Semantic proximity
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Structure and data flow

(e8]
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(aF)]
= m Projects / Personal Untitled diagram B B 9 Export Upgrade
Code Auto-Update Docs X Il A 2
@ «@© o U 09 4200BE @Y @ wowen g m
1 ——
2 config:
3 layout: dagre
4 ——
5 flowchart TB
6 bank_service["Bank Service<br><small>Core ban
7 credit_service["Credit Service<br><small>Cred
z: 8 accountcontroller["AccountController<br><smal
o 9 authenticationcontroller["AuthenticationContr CreditAppProducer Credit Service CreditAppConsumer A RSt APLfor AuthenticationController Bank Service JwtTokenFilter
Sends applications to queue Credit card processing Receives status updates IWT token generation Core banking operations. API authentication filter
(@] 10 usercontroller["UserController<br><small>User N .
@] 11 accountservice —-> accountrepository["account d
g 12 userservice --> userrepository["userrepositor
: : u : Broker Service ice . b »
o 13 juttokenfilter["JutTokenFilter<br><small>API vessgernertorne €| corvmninglogcenns, | | database Jokerproider External ot =
- 14 creditappproducer["CreditAppProducer<br><smal communication transac...
1 15 creditappconsumer["CreditAppConsumer<br><smal l 1
(= 16 bank_service -.-> open_banking_platform__obp_
o 17 jwttokenprovider —-> n1["Untitled Node"]
E 18 obpservice["0bpService<br><small>0pen Banking
B 19 visaservice["VisaService<br><small>VISA payme
U 20 searchservice["SearchService<br><small>ATM lo
8 21 multihttpsecurityconfig["MultiHttpSecurityCon
== 22 h2_database[("Database")] nsaction
= - t and tral se
= 23 mysql[("Database")] Accoun ties I Databa
" " nt1
< 24 postgresql[("Database")] E ata vice e
- 25 ms_sql_server[("Database")] Transaction d —> AccountSer JPA/Hibernate
a 26 atm_location_service["External API"] User RF_ST/Web API
a
_; 27 Ap
SE queue
o] :cation status EDIT.APP.RESPON J
= Application _——p| CR
+— 7 - g - . e
— Credit application__ | credit Service JMS message queu
~ Message Broker JMS message queue

W
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Guardrails

embarc.de

" Preventative guardrails are proactive guardrails that
specify the outer bounds of what developers or agents
can do.

" Detective guardrails are reactive guardrails scan your
environment for non-compliance, then either raise the
iIssue or take corrective action.

Classic, or more fine-grained with “Hooks” (Claude Code
Hooks, Cursor Hooks, Azure SRE Agent, OpenAl Agent SDK; ...)
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Fitness Function Quadrant
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Classic: architecture and development

embarc.de

Architecture Development

uses
uses generates

A 4 A 4

Model / sketch Code
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Agentic: architecture and development

embarc.de

Architecture & development

N

uses Context }\generates

Is

&
translated into Code

Model / sketch
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Generative Al in development

=
neering reduired Automated cheop;
context EVGY ¢eRing wore Lmportang
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Hypothesis-oriented architecture

embarc.de

THI
&M}

LX)
e - G50 -

’ — Al-powered Test
Hypothesis 1 Implementation

X

"
i~

@
Goal / Problem 4 &3 HE ;
= [I] = Ed = - v

V.

ne
llil~
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Al-powered Test
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https://foto.wuestenigel.com/thai-airways-boeing-b747-flugzeug-startet-vom-flughafen-zurich-hs-tgz/
https://creativecommons.org/licenses/by/3.0/

Introducing Agentic Coding professionally
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Agentic Architecture is not free

embarc.de

" Know quality goals

" Make constraints explicit

" Clearly work out domain and structuring

" Create clear interfaces

" Define language properties and best practices

" Create suitable testing approaches

" Professionalize integration, deployment and monitoring
" Establish clear Al usage (incl. processes, context etc.)
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How do we ensure ,good
vibes’, when ighorance and
superficiality are 0K?
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Bad code is the new go§d code!
he best application we have ev
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Feedback &
Questions?




Slides & info at embarc.de
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embarc A

Leistungen Themen Impulse Aktuelles Referenzen Uber uns 03 DE

Al-gestiitzte Softwareentwicklung

Agentic Coding, Context Engineering und Guardrails effektiv nutzen

[} ) Architekturarbeit mit Al-Werl X

* N g 3 | ©  Zum Aktualisieren neu starten

< C 2% embarc.de/leistungen/weitere-leistungen/ai/ai

)
Software-Development 2.0 embarc A

Leistungen Themen Impulse Aktuelles Referenzen Uber uns 03 DE

Wir unterstltzen Teams beim professionellen Einsatz von Age
sauberes Context Engineering und verankern Prinzipien in Age
Guardrails. Ziel ist eine moderne und flissige Softwareentwicl

Werkzeuge unterstiitzt,nachvollziehbar, qualitdtsgesichert unc A rc h ite ktu ru rb e it m it AI _We rkze u g e n

bestehende Prozesse und Architekturen.

Konzeption, Dokumentation und Prinzipien neu denken.
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Al-gestiitzte Architekturarbeit
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Find me on LinkedIn...

embarc.de
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