Architecting the Autonomous Enterprise
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Blueprint Specification:
SAP S/4HANA to Enterprise
Operating Platform
Transformation
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The Architectural Paradigm Shift

Legacy Systems of Record
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Human Data
Entry

Transaction
Processing

v

Relational
Storage

v

Retrospective
Reporting

Characteristics: Deterministic logic, isolated data silos,
retrospective analysis, human-driven execution.

B The Autonomous EOP

Human Intent

Unified Data
Fabric

Layer

Agentic
E Orchestration

Predictive
Intelligence

Multi-step
Execution

-

| Characteristics: Probabilistic/Agentic logic, unified data
fabric, predictive intelligence, human-in-the-loop governance.
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The 7-Pillar
Autonomous Stack

GOVERNANCE:
LeanIX AL Agent Hub

SECURITY:
Model Context Protocol (MCP) Gateway

ORCHESTRATION:
Joule 2.0 & n8n

EVALUATION:
Agentic Quality Engineering (Tricentis)

PROCEDURE:
Company Memory (Signavio)

SEMANTICS:
SAP Knowledge Graph

DATA:
SAP Business Data Cloud (BDC)
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Dissolving Regional Data Silos

Legacy Extraction

—X{_ Migration & Modernization —]

Seamless Planning -]

i

ETL Latency
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Transition to managed cloud
infrastructure & reusable data
products.

SAP Analytics Cloud

Direct storage layer for SAC, 3
eliminating redundant persistence
and accelerating simulations. E
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/ero-Copy Federation Architecture
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Amazon S3

External Third-Party
Lakehouse

Data Lake

SAP Business Data
Cloud AI Engine

Specifications

- Apache Tceberg REST
=0 f s Catalog Integration

- In-situ Model Execution

Azure Localized - Elimination of Mass Data
Storage Extraction Latency
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Bridging the Semantic Gap

Unstructured / Flat Data

Semantic Knowledge Graph
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Transforms flat data into a queryable network of nodes and edges,
enabling multi-hop traversals for Agentic RAG.
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The Semantic Architecture Matrix
Core Mechanism Prlmaryf HeCs Key Differentiator
Alignment
7 : — |- : — | /= e —
SAP Knowledge | Pre-mapped semantic | Native SAP (S/4, BDC, l 0”5;3;;2;?2: ERP
Graph ( SHEIEANE L|( SUCCESSEAGERES) \[( financial implications |
et e | P
( : — A/ . a1l V% : 7
Databricks 'Metadata ingestion via || Lakehouse & external || Dynamic resolution of
Genie Ontology / OntoRank algorithm || SEER LY conflicting definitiuns;
| (|5 | ANl |20 ==
( = =S|/ | — | /= : —
I
Atlan Enterprise| | Reverse-construction | Heterogeneous | Decision lineage and
Data Graph ( from active metadata | | warehouses & BI i | /permission-aware context;
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Formalizing Procedural Logic

- SAP Signavio Company Memory :
i 1 N B I
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Process Atoms

Iy

fﬁ Process Atoms: The smallest, reusable, machine-readable units of business logic |
utilized as strict compliance guardrails for autonomous agents. f%J
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- Advanced Memory Frameworks
Advanced Memory Frameworks

Memory Framework

Architectural Approach

Target Enterprise Application

L i . z
Vector + lightweight graph + KV Ideal for peranna%lzatlnn
MemO layers and returning user
storage q .
eployments. \
i = 7 ]

Zep (Graphiti)

Bi-temporal knowledge graph

L

( time. G

Critical for tracking shifting
facts and historical truths over .

4 N

Letta

%t ; —

!OS-inspired tiered memory management

i

-,

) requiring active context paging.
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»

Long-running autonomous systems
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Bi-Temporal Memory Architecture

Valid Time (Real-world Occurrence)

Y-Ax1s

[V2.0 | Updated: 2023-10-20 | Current]

Compliance !!
Policy v2

[V2.0 | Updated: 2023-10-20 | Active]

Compliance
Policy v1

[V1.0 | Created: 2023-01-15 | Active]

4%

\TEMPDHAL EVOLUTION EDGE
DELTA: Policy Update

5
X-Ax1s
Transaction Time (System Recorded)
-
Tﬂ Prevents the silent truncation of historical context, ensuring
| agents distinguish current truths from past states. o
=
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Agentic Quality Engineering

-
; End-to-End
f—— N | Test Generation
L e 1| ] 4
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SAP AL Units | Tricentis AI || s B
e 8 “I[1 Workspace ||| L e oot e
/ = T (R 3 Y
RECPLE) p : S/4HANA UI updates)
| ——
l i System Status Pzocess ID1 il
System Status Process 102 | l_
L = | | Change Impact
h -~ S | ", | —d=~ Analysis
| | " (Tricentis LiveCompare
& Sealights ABAP) i

A NotebooklM



Mitigating Evaluation Fragilities

LAYER: RISK ANALYSIS o i _
Academic Evaluation Fragilities

il sl - Static Prompt Fragility: - Tail-Shape Estimation Errors: - Observational Bias:
| Optimization drastically alters High false positives for worst- Standard testing corrupts

instruction-following behavior. case scenarios (Extreme Value multi-agent social deduction g

Theory). states. 7
9 oS

. Architectural Mitigations | =
| |
| = - Pre-Registered Statistical - Non-Invasive Belief Probing: - Causal Methodologies: — |
| Protocols: Enforcing rigorous Extracting cognitive states Estimating continuous treatment 0

validation thresholds. without altering behavior. effects over confounding logged
| data.
[ = P - — I
! 1 '

LAYER: STRUCTURAL FOUMDATION

CRUSS-SECTION w2, 0
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Intent to Action: Orchestration Canvas

o]
| J Joule Studio 2.0 (Intent) ~"'| | n8n on SAP BTP (Action) —
|. 000 _I |
> User Intent: Resolve supply chain delay for ‘ o i
P0-4929.

[Generated] Product Reqguirements Document
[Generated] API Scaffolding

W
| | Trigger SAPBDC Query ) /| | Slack (Human-in- S/AHANA B
: | the-loop Approval) Write Command i
| == [+ - e -~ ~ -
| —p—p T——=__ g———pp mle , O —>r—>o ERP
L[] 3= = s > cv
el | .
|
p———— L] e I
| |Ii=== =K @ | = ‘ ——— g
—| =

= =

200 pre-built domain agents (Finance/HR/Supply Chain)
extended by open-source workflow flexibility.
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i e
Standardizing Connectivity via MCP
External
HANA Databases _g
*ﬂw f‘ ‘5 /
L "
i 7
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Autonomous
| i Agent L
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Code . N
Repositories Architectural Vulnerability:
= Bidirectional sampling lacks origin
authentication. High risk of prompt
= | o injection and tool poisoning. i
= L 2
CROSS5-SECTION v3.1 LAYER: CONWECTIVITY PROTOCDL _
7 IIIIIIDY, =
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CROBS-SECTION wi.1

|

MCP Threat Modeling & Mitigation

Threat

Attack Vector

Mitigation Strategy

Tool Poisoning

Malicious metadata instructions

Static metadata analysis

Missing Attestation

Arbitrary permission claims

Explicit message authentication

Registry Hijacking

Bypassing weak vetting

Payload inspection

E Adversarial
: MCP Server

CROSS-SEETIDN v3.1

SAP Integration Suite
Enhanced Edition .,
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CRO&S -SEETION 2.1

1

Centralized Control Plane

Microsoft
Ecosystem

y lll *E b
o,
h‘ o,
= -\.'-'HL
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-~ SAP LeanIX
AL Agent Hub

- Vendor-agnostic
universal registry.

- Prevents redundant
capital
investments and
maps fragile
dependency chailns.

- Enforces strict EU
AI Act compliance
and auditability.

LAYER: PH?EIC&L-Aﬂ{4fTEZT:H%_J_l

A
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LOGICAL-ARCHITECTURE v2.2

~ Runtime ldentity & Continuous Compliance

h

=T R
Liks LEAL

H:

ARCHITECTURE v2.2

STEP 1:
DISCOVERY

Agent Hub maps
the agent to an
Architecture
Decision Record.

Workflow procéeds-.'

AR
PATH B:

Non-conformance
detected:

Access is instantly
revoked at runtime.

EE
—

BLOCKED
ACCESS

o e e
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sl ol ot of Gt o

KILL SWITCH

STEP 4: BRANCHING LOGIC GATE

[

STERS2:
EXECUTION
MONITORING

SAP Signavio Agent
Mining ingests live
telemetry.

STEP 3:
VALIDATION

Execution path is
compared against
authorized Company
Memory policies.

CROSS-SECTION v3.3

=+

~| HR ORG IMPACT INTEGRATION |

Integration with SAP
SuccessFactors tracks
displacement of
routine task volume,
mapping operational
impact directly to the
HR org chart.
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The Enterprise Operating
Platform in Action

CROG5-SECTION w%. 12

]

Governance
Security

Orchestration

Procedure

Intent: Resolv

supply chain delay

e

Evaluation —{f

Semantics-j”

Data —

L

=]

. LeanIX verifies user &

agent identity.

. MCP Gateway establishes

secure session.

. Joule translates intent;

n8n orchestrates.

. Tricentis confirms zero

hallucinations.

. Signavio checks

historical delay rules.

. Knowledge Graph maps

downstream liabilities.

. BDC queries live

inventory from S3.

__ Secure write-command

executed to S/4HANA.

g

777772777777

A NotebooklM



[IMELINE VIEW v1.4

I

 TRANSFORMATION MASTER ROADMAP

PHASE 1: FOUNDATION
(STEPS 1-4)

(

STEPS 5-7)

PHASE 2: PROCEDURAL LOGIC

PHASE 3: DEPLOYMENT
(STEPS 8-10)

PHASE 4: AUTONOMOUS SCALING

(STEPS 11-14)

ﬂi 1. DEPLOY LEANIX AGENT HUB
(DISCOVERY)

L= WK 1-2

| 2. MODERNIZE VIA BDC
(DATA LAYER)

7

- WK 2-4

3. ACTIVATE KNOWLEDGE GRAPH
(SEMANTICS)

ta WK 3-5

TIMELINE VIEW v1.4

4. DEPLOY TRICENTIS

WORKSPACE

'5 MAP COMPANY

-.-'-.“-.r.."\ﬁ"-

be WK 4-6

|, MEMORY VIA SIGNAVIO

6. DEPLOY ZEP BI-TEMPORAL
MEMORY

| 8. ACTIVATE PRE-BUILT

o WK T-9

VIA NCP GATEMAY

L NK 8-10 e =

JOULE AGENTS
e B 100 17 e

1 9. IMPLEMENT NEN
ORCHESTRATION

Hlll 11-13

L s

RO

110. CUSTOM INTENT-BASED
DEVELOPMENT

- WK 12-14 —— -t

E

11. ENFORCE HUB-GATED
PRODUCTION

f« WK 14-16

12. ACTIVATE SIGNAVIO 7
AGENT MINING ji

‘= WK 15-18

B SRR

13. MULTI-AGENT
INTEROPERABILITY

- WK 16-20

14. MAP NORKFORCE EVOLUTION |

VIA SUCCESSFACTORS
L WK 17-ONGOING -
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