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Artificial Superintelligence (ASI)
Beyond Human Cognition
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Process Definition (L4/L5)
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What’s In Each Zone

Zone 0—Untrusted Zone 0 Public internet, end-user devices, third-party
Identity Providers (IdP)

Zone 1—Edge/Gateway
APl Management, Identity Authentication,

Zoneil BTP Routing, Web Application Firewall (WAF)

Zone 3—Ingestion And Execution

Zones SAP Signavio, SAP LeanIX, SAP S/4HANA,
Zone 4—Canonical Data Spine SAP SuccessFactors, WalkMe

Zone 5—Al Grounding Surface Zone 3 SAP BTP Integration Flows, Validation,
Execution Services

Governed Canonical Entities, Published
Versions Only

Zone 4

- g SAP Al Core, Joule—rEad-Only, Role-Scoped,
Zone 5 . .
Version-Pinned

Boundary Control mechanism Threat blocked at this boundary Audit obligation

Z0->Z1 Transport Layer Security (TLS) termination, Anonymous traffic, replayed credentials Edge access log, Identity Authentication log
IdP token validation

Z1-> 172 OAuth 2.0/0OpenlID Connect (OIDC) with Wrong tenant, stale or escalated tokens Token issuance log, service call log
audience scope

Z25123 Service-to-service mutual TLS (mTLS) Source spoofing, payload injection Ingestion log with source fingerprint

23524 Write authority check at data spine API Schema drift, ungoverned writes Data spine commit log with version lineage

Z4->Z5 Role scope and version pin on Al request Drafts to Al, over-privileged Al calls Al grounding log with bundle hash

Figure 2.3
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Corporate IdP Human Users Service Principals
Microsoft Entra ID/ Browser, Joule, SAP-to-SAP Automation,
Okta/SAML SAP Build Work Zone Al Agents
l SAML/OIDC l l
SAP Identity Authentication SAP Identity Provisioning
Identity Authentication Service Identity Provisioning Service
Federation Hub » SAML/OIDC Principal Sync to SAP Signavio,
Multifactor Authentication, Conditional Access, SAP LeanlX, SAP BTP, SAP S/4HANA
Risk-Based Authentication Lifecycle: Joiner/Mover/Leaver
l Token Exchange i Principal Sync
v

SAP BTP — SAP Authorization and Trust Management Service and Authorization Trust Manager
The token bus: every call carries a bearer token, scoped per service plan and tenant

User Token (JWT) Client Credentials Al Agent Token
Behalf-Of Human Service-To-Service Role-Scoped, Version-Pinned

Figure 2.4
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Signavio Process Manager — Process Explorer workspace_mfg_finance_v1

X Expand all ¥ Filter: All states K View: Hierarchy Last refreshed: 2026-04-12 09:14
Process Tree Process ID State

Finance & Accounting MEG.FIN
‘— [21 Record to Report (R2R) MFG.FIN.RTR
— & Period-End Close — Journal Entry Processing MFG.FIN.RTR.JNL
7 2] Post Accrual Journal Entry 7 7 MFG.FIN.RTR.JNL.001.V01
i = Approve Journal Entry (Workflow) MFG.FIN.RTR.JNL.002.V01
}* Enter Cost Centre & GL Account (Work Instruction) MFG.FIN.RTR.JNL.001.WI.01
— = Post Accrual Journal Entry — IFRS 16 Variant MFG.FIN.RTR.JNL.001.V02
‘ = Reconcile to Sub-Ledger MFG.FIN.RTR.JNL.003.V01
— L= Generate Period-End Reports MFG.FIN.RTR.JNL.004.V01

S e e e PIEET R [arproven §

N Foreign Currency Revaluation (collapsed) MFG.FIN.RTR.FXR
— . Accounts Payable (S2P) (collapsed) MFG.FIN.AP
B [] Accounts Receivable (L2C) (collapsed) MFG.FIN.AR

Hierarchy depth rule:
L1-L3 are organizational hierarchy. L4 is the integration depth (one BPMN diagram per L4). L5 is optional work-instruction detail.

Hierarchy Levels INTEGRATION DEPTH
L4/L5
D L1 — Process Area
Business domain (Finance, Supply Chain Management) L4 is the level at which
D L2 — Process Group the canonical data spine,
— u
Mega-process (Record to Report, Procure to Pay, Order to Cash) SAP LeanlX, WalkMe and
SAP Al bind.

L3 — Process
End-to-end process

BPMN-modeled activity

L5 — Work Instruction
Task-level detail (optional)

|
. L4 — Process Step
|

DDA seeds L1-L4 by industry.
Customer authors L5 only.

Figure 3.1
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MFG.FIN.RTR.JNL.001.V01

- Manufacturing industry,
Finance domain, Record-to-Report,
Journal Entry process, step 001,
standard variant.

Use this composite ID as the join key
to SAP LeanlX, SAP S/4HANA, and Al.

MFG FIN RTR INL 001 Vo1
i i * ﬁ * i How to Read This ID
3-char 3-char 3-char 3-char 3-digit + Prefix 3-char (Vnn)
Industry vertical. Process area. Mega-process End-to-end Sequential V01 is standard
Set at DDA D e e group. process the step. (DDA-seeded).
template customer DDA-defined customer Prefix denotes V02 and
selection. variants at L1. and SEEEERIZES, type; no prefix beyond is a
MFG. RTL FIN. PRO extendable by JNL = denotes customer vari-
BFSI’ UTL’ SCN; MFG’ customer Journal activity. ant of VO1.
PSC, OG, P SD, HCM, Jeallest Fis ool Nogisoassiep VO1: SAP Best
(Pharma) AM, CS RTR, P2P, IC=Inter-co G0I-G99 gate Practices
02C, S2P, PAY=Payroll | | £o1_F99 event V02: IFRS 16
H2R, P2F D01-D99 data V03: GAAP-US
A2D, S2C

V04: Country

Figure 3.2
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Signavio Dictionary — Manufacturing / Finance

14 of 247 entries

Filters: (Domain: FIN)( L2: RTR )(State:APPROVED)

Identifier

MFG.FIN.RTR.JNL
v3.2 — APPROVED 2026-03-08

MFG.FIN.RTR.JNL.001.VO01
v3.2 — APPROVED 2026-03-08

MFG.FIN.RTR.JNL.002.V01l
v3.2 — APPROVED 2026-03-08

MFG.FIN.RTR.JNL.GO01.VO01l
v3.2 — APPROVED 2026-03-08

MFG.FIN.RTR.JNL.001.V02
DRAFT — variant of V01 (parent)

MFG.FIN.RTR.JNL.003.VO01l
v3.2 — APPROVED 2026-03-08

MFG.FIN.RTR.JNL.EO1.VO1l
v3.2 — APPROVED 2026-03-08

MFG.FIN.RTR.JNL.004.VO01l
v3.2 — APPROVED 2026-03-08

MFG.FIN.RTR.IC
v2.1 — APPROVED 2026-02-19

MFG.FIN.RTR.IC.001.V01

v2.1 - DDA-seeded standard - APPROVED

MFG.FIN.AP.EXP.005.V01
v1.4 — APPROVED 2026-01-30

MFG.FIN.AP.PR.999.V01l

RETIRED 2026-02-12 — superseded by V02 Retained for audit history; no longer executed

Display Name

Period-End Close — Journal Entry Processing

L3 process - 11 child activities

Post Accrual Journal Entry
L4 activity - System: SAP S/4AHANA

Approve Journal Entry (Workflow)
L4 activity - System trigger: SAP Workflow

Decision: Amount > Approval Threshold?

XOR gateway - SOX-relevant

Post Accrual Journal Entry — IFRS 16 Lease Variant
L4 activity - Variant of MFG.FIN.RTR.JNL.001.V01

Reconcile to Sub-Ledger
L4 activity - System: SAP S/4HANA

Event: Period-End Close Triggered

Start event - Schedule-driven (last business day)

Generate Period-End Reports

L4 activity - System: SAP S/4HANA + Analytics Cloud

Intercompany Reconciliation
L3 process - 7 child activities

Identify Intercompany Transactions

L4 activity - DDA-seeded; no customer modification

Submit Expense Report (Concur)
L4 activity - External system: Concur Expense

Manual Three-Way Match (Pre-Automation)

Type

PROCESS

ACTIVITY

ACTIVITY

DECISION

ACTIVITY

ACTIVITY

EVENT

ACTIVITY

PROCESS

ACTIVITY

ACTIVITY

Process Owner

M. Hartmann
CFO Office

A. Kowalski
GL Manager

M. Hartmann
CFO Office

M. Hartmann
CFO Office

A. Kowalski
GL Manager

A. Kowalski
GL Manager

System
Scheduler

M. Hartmann
CFO Office

M. Hartmann
CFO Office

A. Kowalski
P. Romero
AP Manager

P. Romero

Fiori App ID

— (parent)

FO717

Post General Journal

FO719

— (rule)

BQ7LT/

F2918

F2547

— (parent)

F1234

= [Concur)

F0859

X Add Entry X Export (1 Searc

Tcode LeanIX App

EE50 APP-S4-FIN-001

FBVO APP-S4-FIN-001

= APP-S4-FIN-001

FB50 APP-S4-FIN-001

F.13 APP-S4-FIN-001

= APP-S4-FIN-001

FAGLB0O3 APP-SAC-001

FBICAL APP-S4-FIN-001
— APP-CONCUR-001
MIRO APP-S4-MM-001

Figure 3.3
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Signavio Process Manager — Modeller MFG.FIN.RTR.JNL — Period-End Close: Journal Entry Processing — v3.2 . Hartmann

Save | Validate | Publish | Compare versions | Export BPMN 2.0 | Properties Zoom 100%

Properties — Activity

— Properties shown at right

V Identity

G01: Amount > e
threshold? Identifier

o Update Journal MFG.FIN.RTR.JNL.001.V01
Identify accruals Post Accrual

GL Accountant ; "

O to post > Journal Entry > Header Display Name

(PP) Post Accrual Journal Entry

(after approval)

Period close

triggered 001 001 X selected yes

Activity Type *
User Task L-level: L4

V Roles & Performers

Performing Role (R) *
GL Accountant (PP)

GL Manager Approve Journal Approver (A) *
(PM) Entry GL Manager (PM)

Qo2 ¥ System Binding

System of Execution *
SAP S/4HANA Trigger: Manual

Fiori App ID
F0717 Tcode: = FB50

Period-End Close — Journal Entry

Post to General
SAP S/4HANA Ledger
(SR)

LeanlIX Application Reference *

APP-S4-FIN-001 (S/4HANA Finance, Production)

Entry posted
003 (system)
V Control & Compliance

Control Intent

SOX 404 — Journal Entry Approval
KPI Anchor

Journal posting cycle time (h)
Lifecycle State
[ APPROVED ] Version: 3.2

Figure 3.4
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Process Owner
Accountable For End-To-End Process
Approves all major version changes.

Sponsors L3 baseline approval gate.
Owns benefit realization reporting.

Finance lens: CFO/VP Finance for R2R,
FP&A; Group Treasurer for Tax/Treasury

Process Manager

Day-To-Day Process Execution And
Service Level Agreements

Signs off Minor version changes.
Manages actor assignments and shift
schedule. First-line approver in
workflows.

Finance lens: Financial Controller,
Reporting Manager, AP/AR Manager,
Tax Manager.

Process Participant

Performs The Work—Most Populous
Role

Assigned to L4 task-level steps. The
role to which WalkMe guidance is
primarily addressed.

Finance lens: Accounts Payable Clerk,
General Ledger Accountant, Cashier,
Tax Preparer

System Role
Automated Execution—Non-Human

An SAP workflow, batch job,
event-driven handler, or Al agent.
Always declared and never implicit.
Must be auditable.

Finance lens: SAP-Automated
General Ledger Posting, Scheduled
Depreciation Run, Al Accrual Proposer

Process Expert
Subject-Matter Expertise And Design
Validates DDA-seeded content in

fit-to-standard workshops. Authors
Draft process updates.

Finance lens: Senior Accountant,
FP&A Analyst, Process Architect.

J

External Actor
Third-Party In The Process Boundary

A vendor, customer, bank, auditor, or
regulator. Always modelled, even
when outside the system.

Finance lens: External auditor,
supplier, customer, tax authority,
bank

Figure 3.5

13



Figures from Integrating Architecture, Processes, and Al on SAP BTP

APPROVED

Standard Process (V01)
MFG.FIN.RTR.JNL.001.V01
Post Accrual Journal Entry
DDA-seeded - SAP Best Practice

APPROVED ] [ MANDATORY

V02 — IFRS 16 Lease
MFG.FIN.RTR.JNL.001.V02
Mandatory Variant
Regulatory: IFRS 16

| DRAFT | [ VALUE-DRIVEN

V03 — US GAAP Reporting
MFG.FIN.RTR.JNL.0O1.V03
Value-Driven Variant
Strategic: US subsidiary

]
RETIRE Q3 | | LEGACY

V04 — Manual Spreadsheet
MFG.FIN.RTR.JINL.001.V04
Legacy Variant
Tolerated: phase-out path

Why MANDATORY?

Required by IFRS 16. Regulatory
compliance—no choice.

Governance:
= Architecture board approval.
= Carried for the life of the regulation.

= Cannot be retired without legal
consequences.

Why VALUE-DRIVEN?

Provides a measurable advantage
for a US-listed subsidiary.

Governance:

= Process owner and finance sign off.
= Business case attached.

= Reviewed annually for relevance.

Why LEGACY?

Carried forward from pre- SAP S/4HANA.
No business justification today.

Governance:

= Escalation triggered

= Retirementplan required

= Never extended; only phased out.

Variant Ratio Threshold (VRT) — The Governance Lever

Why VRT matters:

Green < 15%: Healthy. Variants are exceptional and deliberate. Every variant adds: testing surface, trainingcost, Al grounding
Yellow 15-25%: Watch. Indicates fit-to-standard discipline weakening. ambiguity, audit complexity. VRT converts variant proliferation
Red > 25%: Architecture Board review and scope challenge required. from a feeling into a measurable, escalating signal.

VRT = Variant L3 processes + Total L3 processes

Figure 3.6
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Promote Promote Retire
Process Expert Process Owner Superseded or
Author and Sign-Off and Decommissioned

Process Manager Governance

Review

Vs, ] |

Change Request — Opens a New DRAFT Version

Figure 3.7
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BPMN(t) = BPMN(DDA) + X A
The BPMN at any point in time equals the DDA-seeded baseline plus the sum of all governed deltas.
A, A, A, A, Ag
Sales Prepare Explore Realize Go-Live Application Management
DDA Execution Promote to v1.0 Adopt/Adapt/Keep Map to Build Live Execution vs. Services (AMS)
; m ; ; Continuous Improvement
Scope Hypothesis Freeze L2/L3 Expand to L3/L4 Test Scripts BPMN Baseline (Gilloon:
L1-L2 Tagging Variant Gating Add Roles and Data Update As Built Hypercare e —>p(deate s
Deploy
Phase Metric: h
s VRT P
Bpmn State:
Hypothesis Baseline v1.0 Refined Design As Built Operational Optimized
Fidelity:
L1-L2 L2-1L3 L3-L4 L4+ Execution Continuous

System Ownership:

DDA Toolin
SAP System

| SAP Signavio (System of Record for Process Semantics)

‘ SAP LeanlX (Application and Interface References)—Joins from Explore Onward

‘ WalkMe (Adoption and Telemetry)—Joins from Realize Onward

SAP BTP (Canonical Data Spine) — Receives All Integrated Data Throughout the Thread

)
|
|
)

Figure 3.8
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Dictionary Categories Custom Attributes Activity Attributes Process Attributes

Attribute Categories Name Type Scope Attribute Detail: Execution_Application_ID
Activity_Stable_ID String Activity Name Execution_Application_ID
Identification 3 - -
I Execution_Application_ID Reference Activity Display Label Execution Application
Execution Context ) i :
_ Trigger_Application_ID Reference  Activity Data Type Reference (multi-valued: false)
) Scope Activity
X Control & Compliance 2 Fiori_App_ID String Activity
Required Yes (on Published activities)
Transaction_or_SSCUI String Activity
XAl Governance 2 Reference Pattern {ref_system}|{ref_type}|{ref_id}|{ref_version}
Variant_Key String Activity
X Variants & Localization 3 Permitted ref_system values
5 of 5 attributes shown
X Lifecycle & Versioning 4 Consumer Data spine, SAP Build, WalkMe
Dictionary Release Introduced in 2025.10 - Active

Dictionary Release
Version: 2026.04 (Active)
Steward: A. Rivera

Next release: 2026.05

Sample Value

LEANIX|APPLICATION|F4C9-2A11|v3|PRIMARY

Validation Rules Bound

* REF-014 Execution_Application_ID resolves to Active LeanIX factSheet [Critical]

» LIFE-003 Referenced application is not in Deprecated lifecycle state [Critical]

Figure 4.1
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Upstream State

Active

Object is Current
in Source System

v

Reference Disposition

Reference resolves; activity executes normally

No findings raised. Reference is valid for execution and Al grounding.

Standard operating state.

Data Spine Handling

Pass-through

No special action.
Eligible for Al bundles.

Retired

Removed From
Source Inventory

Dangling pointer; activity blocked from publication
Reference cannot be resolved. Critical finding raised.
Reference must be replaced or activity rerouted in SAP Signavio.

Critical finding

Promotion blocked.
Excluded from Al bundles.

Reclassified

Type/Category Changed
in Source System

Reference technically valid; semantically suspect
Detection depends on event signal from source system.
Cross-domain rule (XDOM-002) re-evaluates the activity.

Cross-domain finding

Routed to external actor and
process owners jointly.

Version Drift

ref version Behind
Current Upstream Version

Reference valid; back-version flag emitted
Data spine emits metadata flag; Al pipelines may exclude from
current-state bundles.
Affects Al eligibility, not execution validity.

Informational flag

No block. Al grounding
policy decides.

Figure 4.2
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User Management Users Groups API Tokens Roles & Permissions

Existing Service Tokens + Create Token
Name Owner Scope Created Expires Status
btp-spine-prod-svc svc-btp-ingest@...  read:collections, read:dictionary, read:revisions 2026-01-15 2026-07-15
btp-spine-gas-svc svc-btp-qas@. .. read:collections, read:dictionary, read:revisions ~ 2026-02-01 2026-08-01
analytics-readonly svc-analytics@. .. read:models, read:revisions 2025-11-20  2026-05-20 EXPIRES SOON
Token Detail: btp-spine-prod-svc
Identity Granted Scopes Lifecycle
Name btp-spine-prod-svc read:collections (production scope only) Created 2026-01-15 by A. Rivera
Service Account  svc-btp-ingest@org.com read:dictionary Last rotated 2026-01-15
Owner Integration Platform Team readreviaions Expires 2026-07-15 (67 days)
Workspace PROD Successor token Not yet provisioned
D read:drafts (excluded)
Token Pattern SGNV_seececcccecee2All D te:* (excluded) Stored at SAP BTP Credential Store
write:* (exclude
Used by destination SIGNAVIO_PROD

D admin:* (excluded)

Least-privilege scoping for spine ingestion
Provision Successor Revoke Token

Figure 4.3
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Topology A: SAP Integration Suite

SAP Signavio Cloud Integration
Process Manager iFlow: signavio_extract
Public API Bearer token | Authenticate « Paginate « Validate

Workspace: PROD SAP Integration Suite

v
SAP BTP Destination Service
SIGNAVIO_PROD - Token from SAP Credential Store

SAP Signavio
Process Manager
Public API
Workspace: PROD

} HTTPS
| Bearer token

v

SIGNAVIO_PROD - Token from
l SAP Credential Store

E SAP BTP Destination Service

Staging Tables on SAP BTP
Raw Payload Archive « Parsed Records « Schema Version Pinned
Idempotent: Reruns Replace the Previous Result and Never
Produce Partial Canonical Writes

Staging Tables on SAP BTP
Raw Payload Archive « Parsed Records « Schema Version Pinned
Idempotent: Reruns Replace the Previous Result and Never
Produce Partial Canonical Writes

v

v

Data Spine-Side Validation and Promotion
Structural  Referential « Attribute Contract » Lifecycle « Cross-Domain
Promotion is Gated; Findings are Routed to the Owners

- J

Data Spine-Side Validation and Promotion
Structural  Referential « Attribute Contract « Lifecycle « Cross-Domain
Promotion is Gated; Findings are Routed to the Owners

Best For:

Multisource Flows « Standardized Monitoring « Low-Code Preference

Best For:

Complex Transforms « Code-First Teams « Close Coupling to Data Spine

Figure 4.4
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Batch Path - Daily, Off-Peak Window

Process Manager Public API Get Batch Ingestion Flow Write Staging Tables (Content)
Models - Dictionary - Revisions Delta and Weekly Full Reconciliation Models - Attributes - Revisions
Scoped Service Token - Paginated Idempotent - Backoff - Schema-Pinned Held Until Validation Passes

Event Path - Real-Time, Low-Latency State Transitions

Process Governance Event Event Handler (SAP Integration Suite) Update Publish State Updates
Lifecycle Event Publisher Subscribe - Idempotency-Key - Trigger Pull Process/Version Transitions
Approved - Published Transitions Never Writes Content Directly Low-Latency State, Not Content

Triggers Targeted Pull
v

Reconciliation
Compare Event-Stream Ledger to Batch Ledger by model_id and Revision

In Events, Not In Batch » Missed Pull J ‘ In Batch, Not In Events » Missed Event ‘ ‘ Match > Ledger Clean

Figure 4.5
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(1] Detection @) Classify (3] Disposition (4] Route (5] Inbox
Rule Fires at One of Three Severity Assigned = Critical > Quarantine and Block Routed by Entity and Single Dashboard View In
Points: by Rule: - Warning > Promote and Flag Collection: SAP Build Work Zone:
= Export-Time (Structural) | =Critical ' » . Info- Promote and Record |y = Process Owner | = Critical Findings On Top
= Ingestion (Semantic and = Warning Reject Only On Unparseable = Dictionary Steward = Aging Visible
Reference) = Informational Schema = External Actor Owner
= Promotion (Cross-Domain) (Cross-Domain)

v
Remediate in SAP Signavio

(6]

= Owner Corrects Attribute, Reference, or Lifecycle Issue
= Remediation Captured as a Separate Event Referencing the Finding
Original Finding Remains Immutable for Audit

Redetect

\ 4
Revalidate

(7]

= Next Ingestion Cycle Reevaluates the Entity Against the Same Rule Set.
= If Clean The Finding Closes. If Recurring It Is Counted Toward Recurrence Quality Score.

Aggregated As Quality Score

= Critical Pass Rate (50) + Warning Pass Rate (20) + Open Finding Age (20) + Recurrence (10) = 100
= Reviewed Weekly; Drift> 5 Points Week-Over-Week Investigated Regardless Of Absolute Level

Figure 4.6
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Cardinality: PK = Primary key
|=0One FK = Foreign key
/<=Many >self = Recursive

BUSINESS_CAPABILITY

PK factSheetId : UUID
name : string
domain : enum
parentRef : FK self

—'—
supports

APPLICATION

INTERFACE

PK factSheetId : UUID PK faciSheetId : UUID
displayName : string provides | displayName : string
IT_COMPONENT lifecyclePhase : enum | interfaceDirection : enum

PK factSheetId : UUID Ideploysasl approvedForIntegration : bool interfaceProtocol : enum
name : string | approvedForAI : bool payloadClass : enum
technologyStack : string dataClassification : enum consumes | payloadDomain : enum
hostingClass : enum applicationOwner : user criticalityClass : enum
versionReference : string technicalOwner : user lifecyclePhase : enum

legalEntityScope : string[] FK providerAppRef : UUID

FK itComponentRef : UUID FK consumerAppRefs : UUID[]

T
actson supplied by
/1N
USER_GROUP DATA_OBIJECT PROVIDER
PK factSheetId : UUID PK factSheetId : UUID PK factSheetId : UUID
name : string name : string name : string
personaType : enum classification : enum vendorCode : string
region : string sensitivity : enum contractRef : string
fioriApplds : string[] ownerRole : user slaRef : string
Figure 5.2
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References

« processSteps (Activity_Stable_ID[])
s interfacesConsumed|]

« interfacesProvided(]

« businessCapability Links

Application Fact Sheet—factSheetid: af-12345

Lifecycle
» lifecycle.phaseln - phaseOut

» lifecycle.active - endOfLife
« approvedForintegration flag
« approvedForAl flag

Governance

« applicationOwner

» technicalOwner

- country/legal-entity scope
- dataClassification

Canonical Data Spine Consumes: factSheetld, lifecycle state, and
approvedForintegration > LEANIX|APPLICATION reference

Figure 5.3
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Provider Application Consumer Application
SAP S/4HANA SAP SuccessFactors
factSheetld: af-s4hana factSheetld: af-sf-ec

Figure 5.4
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Figure 5.5
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SAP LeanliX
factSheetld
(System of Record)
External IDs Data Spine Join Keys Activity-Level Binding
= SAP System ID (SID) = factSheetld (Primary) = Activity_Stable_ID
= Active Directory App ID = version_hash = Variant_Stable ID
= Vendor SKU = env_scope: DEV/QAS/PRD = Fiori_App_ID (Ul Hook)

Figure 5.6
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Change Event: New Cost Center Created in SAP Master Data Governance

SAP LeanlX Interface Fact Sheet

if-s4-sf-cc-02
(SAP S/4HANA to SAP SuccessFactors)
Lifecycle: Active

SAP LeanlX Interface Fact Sheet

if-mdg-cc-01
(SAP Master Data Governance to SAP S/4HANA)
Lifecycle: Active

Figure 5.7
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Canonical Data Spine
(SAP BTP)
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LEANIX|INTERFACE
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Inheritance
Join Performed at Lookup Time

L4/L5
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|
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| SAP LeanlX

| ;,
i |
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] I
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i Interface /

i Fact Sheet i

5 i

| o\
i Capability/

i Domain
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Figure 6.1
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SIGNAVIO_ACTIVITY

PK Activity_Stable_ID  string, opaque

displayName string

level L4|L5

publishingVersion string

lifecycleState Draft | Published
Carries

Exactly
QO]

to One
mFact Sheet

PK Activity_Stable_ID FK - Activity

ref_system LEANIX (controlled)

ref_type APPLICATION (controlled)

ref id FK - factSheet!d

ref_label courtesy label

role Primary | Supporting | Fallback
Resolves

iyele i

() A

PK factSheetid

string, opaque

displayName string
lifecyclePhase Plan..End-of-Life
approvedForintegration boolean
approvedForAl boolean and scope
dataClassification Public..Restricted
capabilities ref - capability
domain ref- domain
ownerRole string
currentSID string
Figure 6.2
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Interface
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(Provider:
SAP Master Data
Governance for
Financials)

Interface
if-ad-user-04

(Active Directory)
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A_COST_CENTER_PROPAGATE

(SAP S/4HANA Finance)
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Figure 6.3
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Forward Traversal: PRODUCES » CONSUMES (Cause To Effect)

[ if-mdg-cc-01 ]-[ if-s4-sf-cc-02 J-Eif—sf—sac-pos—osj

SAP Master Data SAP S/4HANA Finance SAP SuccessFactors

Governance for Employee Central
Financials V K /

Reverse Traversal: CONSUMES « PRODUCES (Effect To Cause)

Figure 6.4
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Domain: Finance Domain: Human Resources

Cost Center Financial Position Workforce
Master Data Reporting

Management

Management Reporting Capability References

Applications Bound by Activities

A COST CTR . A COST CTR. A_POSITION _ SAP Signavio Activities Inherit Capability
CREATE PROPAGATE CC_ASSIGN and Domain at Lookup Time

Figure 6.5
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SAP LeanlX SAP Signavio (Affected Activities)
Application: A_COST_CTR_CREATE
SAP Master Data Governance Deprecation Marker
for Financials (EMEA)
factSheetld fs-mdg-fin-01

\

Transition Is Dated, Signed,
and Approved

Data Spine-Derived Index
Reverse Lookup:
factSheetld » Activities

Deprecation Marker

A_DIM_HIERARCHY_SYNC
Deprecation Marker

|
|
|
|
|
|
I
|
|
|
|
|
|
|
|
A_BUDGET_LOCK_RELEASE :
|
|
|
|
|
|
|
|
|
|
|
|
|
|

________________________________________________________________

The Al grounding bundle records the deprecation marker on each affected activity.
The reviewer of any SUGGESTION sees the marker in the VALIDATION_VERDICT context.

Figure 6.6
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(SAP LeanlX > SAP Signavio)

SAP LeanlIX-Side Changes

Application Phase-Out

Interface Deprecation

Forward

Canonical
> Data Spine

Capability Refinement

Domain Rescope

Bindings

|
|
|
|
|
|
|
|
|
|
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|
i Forward
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|
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|
|
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<
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Figure 6.7
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Published Bundle

bundle_id: bndl_2026Q1_LX_0042

manifest_hash: sha256:8a4f...c7el

_ 47 Fact Sheets, All Attributes

_ 112 Fact Sheets, Payloads and Classifications

_ 84 Fact Sheets, Hierarchy Intact

_ 9 Fact Sheets, Owners and Scopes

_ URLs, WalkMe Refs, Expansions

Al Grounding Bundle
Records manifest_hash

Change-Impact View
Records manifest_hash

AUDIT_EVENT

event_type: BUNDLE_PUBLISHED
bundle_id: bndl_2026Q1_LX_0042
manifest_hash: sha256:8a4f...c7el
publishing_auth: LX_DataSteward_FIN
validation_pass: 6/6 classes
Regression: Pass Against Prior Bundle
Timestamp: 2026-04-12T10:14:22Z
v
{ Audit Replay
Resolves manifest_hash

Figure 6.8

37



Figures from Integrating Architecture, Processes, and Al on SAP BTP

Systems of Record (Write Authority Lives Here)

SAP Signavio S/4HANA + SF
Process_ID, Master Data,

Activity_ID Fiori App IDs

'

SAP Business Technology Platform (SAP BTP) Canonical Data Spine - The Join Layer

Binds on Stable IDs ] | Role-Scoped Tiles 1

Adoption And Consumption Layer

v
WalkMe (TARGET)
Receives Process_|ID, Activity_ID,
factSheetld, and fiori_app_id;
Emits Telemetry Only

|
v

Adoption Telemetry > Ingested Into the Data Spine (Chapter 8);
Never Mutates Canonical State

Figure 7.1
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Figure 7.2



Figures from Integrating Architecture, Processes, and Al on SAP BTP

PROCESS_VERSION
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factSheetld (PK)
lifecyclePhase
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fiori_app_id (PK)
Version
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fiori_app_id (FK)
role_scope (FK)
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event_id (PK)
walkme_asset_id (FK)
Principal, Action, ts

Figure 7.3
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Cost Center
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A_COST_CENTER_
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SAP Fiori F1648

SAP Master Data
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Propagate

A_COST_CENTER_
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SAP Fiori FO763
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(Release Banner)

|
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Completion Percentage - Hesitation Events - Drop-Off - Search Terms - Retry Count

Figure 7.4
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Owns Process_|ID,
Activity_ID, And Variant

SAP Build Work Zone WalkMe

Bound to Process_ID
and Activity_ID

Owns Published
Process Version
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Role-Scoped

Owns Role Per Activity

Versioned Content
Lifecycle

Owns Control Intent

Emits Telemetry;
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Process_|ID, Activity_ID, factSheetld, fiori_app_id, role_scope, variant_key

Figure 7.5
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Authored Against

Visible in SAP Fiori;
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Activity Published
F Approval Matrix — Who Must Approve Which Transition
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IT Operations (SAP LeanlX)

WalkMe Content Manager
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Records Management

Figure 7.6

43



Figures from Integrating Architecture, Processes, and Al on SAP BTP

Al Reasoning Layer (Chapters 13-15)

SAP Al Core /| Generative Al Hub Joule
Detects Friction Patterns; Surfaces SUGGESTION to a
Proposes Guidance Asset Human Reviewer (Never to
(SUGGESTION) the Asset Itself)

i SUGGESTION Present
q

Human Validation (Mandatory)
VALIDATION_VERDICT X {ACCEPT, MODIFY, REJECT}
Recorded With validator_principal and
role_scope_intersect

[ I ACCEPT/MODIFY |

| Governed Write |

Figure 7.7
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User - SAP Fiori Screen at the Moment of Execution
Step completion Friction events Drop-off Search/help
Did the Activity Hesitation, Retries, Abandoned at What Did the
Happen? Errors Which Step? User Look For?
EVENT TAGGING user_id role_scope variant_key Process_ID Activity_ID fiori_app_id walkme_asset_.id

TELEMETRY INGESTION GATEWAY on SAP BTP

v

TELEMETRY_EVENT WALKME_ASSET_BINDING EXECUTION_CONTEXT
Append-Only, Hash-Linked Joined On Asset and Activity Adoption Facet

Figure 8.1
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PROCESS_VERSION WALKME_ASSET_BINDING APPLICATION ROLE_SCOPE
Process_ID (PK) binding_id (PK) factSheetld (PK) role_scope_id (PK)
Activity_ID (PK) Process_ID, Activity_ID lifecyclePhase variant_key
version, state walkme_asset_id, owner auth_profile

fiori_app_id

N:1 NN‘ ﬁ:l N:1

TELEMETRY_EVENT

telemetry_event_id (PK)

binding_id (FK > WALKME_ASSET_BINDING)

Process_|ID, Activity_ID (FK» PROCESS_VERSION)

user_id, role_scope_id, variant_key

event_class (COMPLETION | FRICTION | DROP_OFF | SEARCH)
event_payload (typed JSON)

event_timestamp, ingest_timestamp, event_hash

i 1:N Derived Facts (Computed, Not Authored)

v v
FRICTION_INDICATOR DEVIATION_OBSERVATION TRAINING_GAP ADOPTION_FACT
indicator_id (PK) deviation_id (PK) gap_id (PK) fact_id (PK)
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role_scope_id expected_path, severity role_scope_id completion_rate,
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Figure 8.2
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WalkMe Overlay WalkMe Insights Schema, Role, Activity_ID, TELEMETRY_EVENT
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Figure 8.3
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Figure 8.4



Figures from Integrating Architecture, Processes, and Al on SAP BTP

GOVERNED PATH - PROCESS_VERSION = pv-ccpos-2.1.0 (Published, Role-Scoped)

Cost Center L Cost Center Position L Cci}:tsg;:er R Organizational
Create Propagate Draft A PP Plan Publish

OBSERVED PATH - Reconstructed from TELEMETRY EVENT - Cohort: EMEA Controllers

Cost Center Position Cost Center L C:;S(I:t;?er Abproval Organizational
Create Draft Propagate e PP Plan Publish

¥

Backward Jump

DEVIATION_OBSERVATION Pattern=OUT_OF_ORDER
expected_path=pv-ccpos-2.1.0 Cohort=137 Severity=MEDIUM

Figure 8.5
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ADOPTION FACTS: FRICTION_INDICATOR - DEVIATION_OBSERVATION - TRAINING_GAP - ADOPTION_FACT

|

GOVERNANCE FEEDBACK
> SAP Signavio Improvement Queue
> Tied to Process_ID, PROCESS_VERSION
> Proposed_state, target_entity Recorded
> Human-Reviewed Before Next Version

\

|

Al GROUNDING FEEDBACK
- Becomes a Row in the Grounding Bundle
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!

AUDIT_EVENT - One Hash-Chained Row Per Decision ‘

Figure 8.6
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PROCESS_VERSION pv-ccpos-2.1.0 Cohort = EMEA Controllers + HRBPs
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Step Replay x 3 Spike
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Figure 8.8
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Figure 9.1
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RECORD 1: MD_CC_1000: COST_CENTER

Identity and Source
MD_REF_ID OBJECT_TYPE SOURCE_SYSTEM  SOURCE_TENANT SOURCE_OBJECT_ID EXTERNAL_KEY VALID_FROM VALID_TO

MD_CC_1000 COST_CENTER SAP S/A4HANA S4CLNT100 1000 S4-KOSTL 2026-01-01 9999-12-31

Canonical State and Governance
SOURCE_STATUS CANONICAL_STATUS LEGAL_SCOPE ORG_SCOPE MDG_CHANGE_REQ WORKFLOW_STATUS REPLICATION LAST_REPLICATED

Active Published uso1 A100/PC100 CR_4500123 Approved Confirmed 2026-01-15 10:22

Identity and Source

MD_POS_5001 POSITION SAP SF-PROD 5001 SF-Position 2026-01-15 9999-12-31
SuccessFactors

Canonical State and Governance

Active Published US_LE HR_ADMIN - - N/A -

Figure 9.2
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Figure 9.3
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Figure 9.4
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= SPRO_IMG_Path = Field requirements
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L » x 4

Figure 9.5
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SAP Business Technology Platform (SAP BTP, Cloud Foundry Runtime/SAP BTP, Kyma Runtime)

Hosted Entities Hosted Entities Hosted Artifacts
« PROCESS, PROCESS_VERSION, ACTIVITY * Process Variant Payloads (BPMN) « WalkMe Telemetry (Raw)
« APPLICATION, INTERFACE, EXECUTION_CONTEXT « Extension Attributes (Sparse) + Process Diagrams (BPMN XML)
« MASTER_DATA_REFERENCE, ACTIVITY_MASTERDATA_REF + Al Grounding Bundles (Versioned) « Audit Evidence Files
« PUBLISH_STATE, AUDIT_EVENT, VALIDATION_RESULT « OpenAPI/iFlow Specifications « Snapshot Exports
Srong Type Sait; Naive Consumpion By AP A CarsGroundng | | Fasoocmme Hedly o Sttt oo | | anect el

[ System of Truth

SAP HANA Cloud Vector Engine SAP Event Mesh/Kafka SAP Build Process Automation
« Embeddings For Activity Descriptions, Controls, « Change events: ProcessPublished, AppRetired « Workflow Instance State

Variant Rationales, And Configuration Narratives « Telemetry Events (High Volume, Append-Only) « Approval Task Context
» Anchored to_ PROFESS—ID /ACTIVITY_.ID ke?’s » Cross-Service Notifications « Human-in-the-Loop Checkpoints
gfggf;r:ﬁgggfgggmy For Al Grounding Without a Why: Asynchronous Fan-Out Without Coupling Why: Auditable Approvals Tied to Spine Entities)

-

e

Cross-Cutting Governance Plane
Identity (SAP Authorization and Trust Management Service/ldentity Authentication) - Encryption-at-Rest (SAP HANA and Object Store)
Audit Log (Centralized to SAP Audit Log Service)- Backup and Point-in-Time Recovery (SAP HANA Only) - Lineage (Open-Lineage Events)
Every layer above publishes audit events to a single ledger so the spine remains traceable end-to-end.

Figure 10.1



Figures from Integrating Architecture, Processes, and Al on SAP BTP

PROCESS PROCESS_VERSION ACTIVITY APPLICATION
PK process_id PK version_id PK activity_id PK app_id
process_external_key FK process_id FK version_id leanix_factsheet_id
process_name version_number sequence_no / app_name
domain_code approval_status 1 N | Level (L4|L5) /| app_type
created_at, created_by published_at, published_by activity_name // / lifecycle_state
retired_at role_code ; || tenant_scope
signavio_revision_id control_intent oo
UNIQUE (process_id, version_number) e variant_id Tr fg?er// N
— T - parent_activity_id (NULL for L4) T INTERFACE
N T INDEX (version_id, sequence_no) /!
_ - /o PK interface_id
/ FK source_app_id
| FK target_app_id
/ protocol, payload_type
/ .
PK activity_'id PKmd_ref_id //PK exec_ctx_id /’ lifecycle state
PKmd_ref_id object_type y FK activity_id , Target
usage_type source_system FK tri id
¢ ;] / gger_app_i /
requw‘ed_flag source_object_id / FK target_app_id / VALIDATION_RESULT
domain canonical_status // Channel PK validation_id
valid_from, valid_to interface_id (nullable) FK version_id
UNIQUE (source_system, source_object_id) UNIQUE (activity_id) rule_code
CHECK (trigger # target) severity
// passed (Y|N)
checked_at
PK walkme_asset_id AUDIT_EVENT
FKactivity_id PKagg_id PK audit_event_id Al_GROUNDING_BUNDLE
asset_type FKactivity_id entity_type, entity_id )
fiori_app_id period_start, period_end event_type PK bu "f:”e—!d
lifecycle_state interactions_count actor (user|service|ai) FK version_id
friction_score timestamp_utc bundle_hash (SHA-256)
APPEND-ONLY scope. rgle
created_at
[ ] Process Semantics ] Execution/Master Data [J] Governance/Al ] Adoption/Telemetry —— Strict FK — — - Reference (Validated, Not Enforced at Row Insert)
Figure 10.2
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Figures from Integrating Architecture, Processes, and Al on SAP BTP

SAP HANA Cloud Tenant (Single Instance, Multi Container)

SAP HANA Deployment Infrastructure:
process_semantics

SAP HANA Deployment Infrastructure:
arch_semantics

SCHEMA OBJECTS
PROCESS
PROCESS_VERSION
ACTIVITY
ACTIVITY_VARIANT

OWNER
Process Excellence Team

SCHEMA OBJECTS
APPLICATION
INTERFACE
CAPABILITY
DOMAIN_TAXONOMY

OWNER
Enterprise Architecture Team

SCHEMA OBJECTS

EXECUTION_CONTEXT
MASTER_DATA_REFERENCE
ACTIVITY_MASTERDATA_REF
CONFIG_OBJECT_MAP

OWNER
Integration Architecture (SAP BTP)

SAP HANA Deployment Infrastructure: Adoption

SCHEMA OBJECTS

WALKME_ASSET
TELEMETRY_EVENT_AGG
FRICTION_INDICATOR

(Raw Events Live In Object Store)

OWNER
Adoption/Change Management

SAP HANA Deployment Infrastructure: Governance (Cross-Cutting, Write-Restricted)

SCHEMA OBJECTS
PUBLISH_STATE
VALIDATION_RESULT
AUDIT_EVENT
APPROVAL_RECORD
LINEAGE_EDGE

ROLE_ASSIGNMENT
RULE_DICTIONARY
RETENTION_POLICY

SAP HANA Deployment Infrastructure: ai_consumption (Read-Only Views; Vector + JSON)

CALCULATION VIEWS AND ARTIFACTS
V_GROUNDING_BUNDLE_PUBLISHED
V_PROCESS_FULL_CONTEXT
V_ACTIVITY_WITH_EXEC_CTX
VEC_ACTIVITY_EMBEDDING (Vector)
JSON_GROUNDING_BUNDLE (Doc Store)

Owner: Spine Engineering - Refreshed Only When a Version is Published

Owner: Governance Office - Triggers AUDIT_EVENT Inserts on Every Other Schema's DML

Figure 10.3
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Figures from Integrating Architecture, Processes, and Al on SAP BTP

Canonical Core (Immutable Schema, Governed Centrally)

_ ACTIVITY_EXTENSION (Key/Value, Sparse) ACTIVITY_EXTENSION_DEF (Governs)

activity_id NVARCHAR(40) PK activity_id NVARCHAR(40) FK attribute_code NVARCHAR(60) PK
version_id NVARCHAR(40) FK attribute_code NVARCHAR(60) PK tenant_id NVARCHAR(40) PK
activity_name NVARCHAR(200) attribute_value NVARCHAR(2000) data_type NVARCHAR(20)
level NVARCHAR(2) value_type NVARCHAR(20) validation_regex NVARCHAR(500)
role_code NVARCHAR(40) tenant_id NVARCHAR(40) required_flag BOOLEAN

@ ~ e

Anti-Pattern—Do Not do This Correct — Extension Table With Schema Dictionary

activity_id, version_id, ... (core) INSERT INTO act_ext_def

customer_segment NVARCHAR(40) - tenant-specific VALUES ('CUSTOMER_SEGMENT', 'TENANT_EU', 'STRING','"(SMB|MM|ENT)$', true);

project_code NVARCHAR(20) « project-specific
eu_market_flag BOOLEAN < regional

notes_q4_2026 NVARCHAR(2000) « time-bound INSERT INTO activity_extension o o ,
; VALUES ('ACT_HIRE_001','CUSTOMER_SEGMENT', 'MM', 'STRING', TENANT_EU');
flag_for_audit CHAR(1) < workflow state

Step 2: Insert Validated Values in ACTIVITY_EXTENSION

> Schema Becomes Wider With Every Change Request Step 3: Read Joined View (Tenant-Scoped)
= Canonical Authority is Lost; Downstream Consumers Break

SELECT * FROM v_activity_with_ext WHERE tenant_id = 'TENANT_EU';

Figure 10.4



Figures from Integrating Architecture, Processes, and Al on SAP BTP

Upstream Systems Of Record
. . Other (SAP Master Data Governance,
SAP Signavio SAP LeanlIX WalkMe SAP S/4HANA And SAP SuccessFactors Concur, Identify Provider)
L 4
Y A A y Y
Surface 1 — Ingestion API (Write-Only, Source-Authenticated) REST And Event Mesh /spine/ingest/v1
POST /processes POST /applications POST /walkme/assets POST /md/references Event Handlers
Idempotent (Idempotency-Key) Replaces by leanix_factsheet_id Maps SAP Fiori App to activity_id Reference Only, no Replication On AppRetired, ProcessPublished
Validates Against Schema Dict Auto Creates Lifecycle Event Rejects If Activity Unpublished Verifies Via Source Callback Async, Retry-Capable
GET /v_process_full GET /grounding/{bundle_id} GET [impact/{app_id} GET /lookup/activities POST /search/semantic
Joined View: Process, Activities, Al Input Package, Immutable Activities Affected By Change Filtered, Paginated Vector Similarity
execution_context, and App Refs Returns Hash for Reproducibility Joins APP-EXEC_CTX->ACTIVITY Sfilter, Stop, $skip Supported Top-K By Cosine

Surface 3 — Governance API (State Transitions, Governance Role OnlyREST and Workflow Callbacks /spine/governance/vl
POST /versions/validate POST /versions/publish POST /versions/retire GET /audit/{entity_id} GET [lineage
Runs Full Rule Set Requires Governance Role Marks Deprecated Full Event Timeline /entity_id}
Returns Severity-Graded Result Triggers Grounding Bundle Read Remains Until End Of Life Tamper-Evident Chain Full Upstream Graph
Figure 10.5
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Figures from Integrating Architecture, Processes, and Al on SAP BTP

SAP Signavio ’ ‘ SAP Integration Suite (iFlow) ’ ‘

Ingestion API (SAP BTP)

1. ProcessRevisionPublished Webhoolk

{processld, revisionld, occurredAt} 'i
1

2. Normalize Payload
Compute IK = sha256(processid+revisionld)

3. POST /ingest/v1l/processes

i Headers: Idempotency-Key,

R TR e

X-Source=SAP Signavio

4. Idempotency Lookup

SELECT Response FROM idem_log
WHERE key = IK

! 10.201 Created {versionld, idemKey}

; 5. Validate(Payload)

IfNot In idem_log
6. ValidationResult (PASS|FAIL)

¢
<t

IfFAIL > 422 And Error Array (No DB Write)

7. BEGIN TX - UPSERT Process, proce*:ss_version, Activity

SAP HANA Cloud

(process_semantics)

Single Transaction Across The Three Tables i

8. INSERT audit_event - INSERT idem__log(key=IK, response=...)

y_

Y

9. COMMIT — Version Row ID Returne'd

<

REPLAY SCENARIO (e.g., iFlow Retries on Transient 5xx)
11. Same Idempotency-Key Arrives Again - Step 4 Finds Existing Entry > Returns Cached 201 Response - No duplicate rows, no duplicate audit event.

Figure 10.6
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Figures from Integrating Architecture, Processes, and Al on SAP BTP

]
i
]

=

P

1. POST /ai/grounding/request

{processlid, scope: "hire-to-retire", role:"approver"}

! 2.Forward And Role Token

XSUAA Scope Checked: spine.ai.read

3. SELECT v_grounding_bundle_published

i WHERE process_id = ? AND status = 'PUBLISHED' AND role_eligible = ?

4 {process, version, activities[], applications[], execution_contexts[1}

Compute SHA-256 Over Canonical JSON
Persist to AI_GROUNDING_BUNDLE

5. Compose bundle

_7.201 Created {Bundleld, Hash, expiresAt}

8. POST /ai/inference (Bundleld, Prompt, Model)

6. AUDIT: bundle_created

No Drafts. No Deprecated Apps. No persondl[y identifiable information no cross-tenant rows.

__12. Al response {Answetr, Citations[bundle.entityRefs], Hash}

9. Fetch Bundle By Id (Verify Hash)

. J

A

[T K ——

Grounding Service SAP HANA: ai_consumption SAP Al Core Audit Log

11. AUDIT: ai_inference !

Figure 10.7
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Figures from Integrating Architecture, Processes, and Al on SAP BTP

Producers — Every DMLOn A Canonical Table Emits An Audit Event

‘ Ingestion API H Governance API (Publish, Retire) H Workflow Callback (SBPA) H Al Grounding Consumption

‘ Schema Migration/Lifecycle Change

audit_event_id

actor: payload_hash: tx_id (HANA): payload_diff (compact):

user:cmiller sha256:9d4f...c2al TX-A4B72C19 {"version_number":"+",
AE_2026_05_09_0001 || yole; prev_event_hash: api_request_id: "approval_status”: "DRAFT",
entity_type: PROC_MODELER sha256: 7bel...a42b req-9f8e3adl "signavio_revision_id":
zsggE_SS—VERSION timestamp_utc: chain_position: tenant_id: rev-2026-05-09-08:41"}
CREATED 2026-05-09T08:427 21847 EU-PROD (Detailed view in lineage explorer)

SAP Signavio Revision PROCESS_VERSION PUBLISH_STATE Al_GROUNDING_BUNDLE
rev-2026-05-09-08:41 PV-001 DRAFT PV-001 PUBLISHED B-2026-05-09-001

v

Hash Recorded in Audit
> Al Output is Reproducible

J

Figure 10.8
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Figures from Integrating Architecture, Processes, and Al on SAP BTP

SAP Signavio
System of Record—Process Semantics

‘ Process/Activity (L4-L5) ] ‘ Variants And Lifecycle ’ Application Fact Sheet Interface Fact Sheet
‘ Roles/Control Intent I ‘ External References ’ Lifecycle State Dependency Chain
i

i Ingestion Channels (Event and Batch) &
' Webhook/Event Stream Scheduled Pull REST API Polling GraphQL Bulk
Change Data Capture (CDC), Near Real-Time Daily/Hourly Snapshots Delta Tokens/Paging SAP LeanIX Nightly Extract

SAP BTP—Integration And Validation Layer (Cloud Integration/Event Mesh/SAP Build Process Automation)

1. Receive 2. Normalize 3. Validate 4. Reconcile 5. Publish
Adapter/Connector Map Source Attributes Mandatory Attributes Compare Snapshots Promote to Canonical Entities
Authentication, Schema Check Resolve Identifiers Cross-Reference Checks Detect Drift/Gaps > Emit Lineage Record
Idempotency Key N Apply Governance Keys Identifier Uniqueness Deletion Detection Increment Version
Raw Landing Zone Lifecycle Status Deviation Thresholds Issue Remediation Notify Consumers Via Event Mesh
(Immutable) Classification Dead-Letter Queue on Failure Work Items Audit Trail Entry

Canonical Data Spine on SAP BTP Authorized Consumers

PROCESS APPLICATION EXECUTION_CONTEXT LINEAGE Execution SAP Build
SAP Al Core

PROCESS_VERSION INTERFACE EXECUTION_CONTEXT RECONCILIATION Services and Joule Workflow/
ACTIVITY DEPENDENCY CONFIG_REFERENCE [l VALIDATION_RESULT (Chapter 12) Zone

Figure 11.1
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Figures from Integrating Architecture, Processes, and Al on SAP BTP

SAP Signavio

Process
Published

(L4/L5)

_’

Cloud Integration/
API Gateway

SAP BTP Ingestion
Pipeline

Webhook Listener
Validates Signature
and OAuth 2.0 Token,
Writes Raw Payload
to Landing Zone

Idempotency Check
Lookup correlation_id
in INGESTION_LOG

v

Skip if Already Processed;
Otherwise Continue

Dead-Letter Queue

v

Schema Normalization
Map Signavio
JSON = canonical Attributes
Resolve PROCESS_ID,
ACTIVITY_ID, Version State

v

Validation

Mandatory Attributes,
Identifier Uniqueness,
Cross-Reference to LeanlX,
Lifecycle Eligibility

Pass?

Yes

Canonical Spine

 Promote and Publish

Capture Failed Payload |€¢— All Checks Green Upsert PROCESS,
and Reason; Create PROCESS_VERSION,
Remediation Work Item ACTIVITY; Emit
\_ Lineage Record
N / ¢
Scheduled Daily Reconciliation Notify Consumers
Shapshot Pull Full Snapshot, Event Mesh:
(02:00 UTC £ Diff Against Data Spine, process.published.vl
Daily) & Flag Drift/ Audit Log Entry With
Orphaned Activities/ Actor and Version
Silent Deletes
A J \ /
& ) ¢
Metrics and Observability Data Spine Ready
Record Latency, Success Ratio, Available for Execution/
Dead-Letter Queue Depth, g Al Grounding
Drift Count » SAP Cloud ALM
Dashboards
\ J \ /
Figure 11.2
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Figures from Integrating Architecture, Processes, and Al on SAP BTP

Y N o
SAP Signavio Canonical
Source Payload Data Spine
(JSON) Entities
. ~ -
processModel PROCESS/PROCESS_VERSION
id: "P2P-e@1-v3.2" PROCESS_ID = "P2P-@@l" (identity, immutable)
name: "Procure-to-Pay" PROCESS_NAME = "Procure-to-Pay"
. map and -
domain: "Source-to-Pay" normalize DOMAIN = "Source-to-Pay"
version: "3.2" » VERSION_NO = "3.2" (state, not identity)
status: "Published" VERSION_STATUS = "PUBLISHED"
approvedBy: "ent.arch.lead" APPROVED_BY_USER = "ent.arch.lead"
effectiveFrom: "2026-84-01" EFFECTIVE_FROM = 2026-84-01
L externalRefs: [{type: "EAID"}] J | SOURCE_SYSTEM_ID = "SIGNAVIO-PROD-EU"
s ~ r
activity ACTIVITY/EXECUTION_CONTEXT
id: "P2P-eel-pe4" ACTIVITY_ID = "P2P-001-A04" (immutable)
label: "Post Goods Receipt" ACTIVITY_LABEL = "Post Goods Receipt”
level: "L5" onsichiwith L_LEVEL = 5
SAP LeanIX FK —
role: "Warehouse Clerk" ) ROLE_REF = "ROLE-WAREHOUSE-CLERK"
controlIntent: "SOX-3-way-match” g CONTROL_INTENT_REF = "CTRL-S0X-3WM"
applicationRef: "S4HANA-PROD" APP_REF_ID -+ APPLICATION (LeanIX FK)
variant: "DE-MFG" VARIANT_ID = "VAR-DE-MFG-e1"
predecessor: "P2P-@01-A@3" PREDECESSOR_ACTIVITY_ID = "P2P-001-A@3"
successor: "P2P-08081-AB5" SUCCESSOR_ACTIVITY_ID = "P2P-001-A05"
. / \
. 2 -
variant PROCESS_VARIANT/LINEAGE
id: "VAR-DE-MFG-@1" VARIANT_ID = "VAR-DE-MFG-e1"
parentProcess: "P2P-801" resolve PARENT_PROCESS_ID = "P2P-eel"
jurisdiction: "DE" parentage JURISDICTION = "DE"
businessUnit: "Manufacturing” » BUSINESS_UNIT = "Manufacturing"
localizedFrom: "P2P-081-GLOBAL" DERIVED_FROM_VARIANT = "VAR-GLOBAL-@1"
approvalDate: "2026-83-15" CONTROL_ADDENDA = ["GoBD-rev3"]
controlAddenda: ["GoBD-rev3"] LINEAGE: source_payload_hash, ingest_id
. ey \
o / g

Figure 11.3



Figures from Integrating Architecture, Processes, and Al on SAP BTP
- h 4 N 4 Y
SAP LeaniIX SAP BTP—SAP LeanlX Ingestion Pipeline Canonical Data Spine
Architecture System Architecture Entities
oNiRecord Stage 1—Adapter
Application Fact Sheet P GraphQL client, OAuth 2.0 Client Credentials, Paging Cursor APPL‘IACZI;II-(I)CI\IATI:)O I:IAME
externalld, Name, Lifecycle, Captures factSheet Hashes For Delta Detection i :
Stack, Capabilities | LIFECYCLE_STATE, OWNER,
businessOwner, ITOwner v ,’ SOURCE_LEANIX_KEY |
g Stage 2—Resolution and Identifier Mapping I
Interface Fact Sheet v Resolve SAP LeanlX externalld - Spine APPLICATION_ID ,' INTERFACE
sourceApp, targetApp d Translate Lifecycle Codes (PLAN, ACTIVE, RETIRE) Into LIFECYCLE_STATE I [INTERFACE_ID, SRC_APP_ID,
Protocol, Direction, ¥ ,' || TGT_APP_ID, PROTOCOL,
Criticality, dataObjects L. 1! CRITICALITY
Stage 3—Cross-Reference Validation ! I’ v
Confirm Interface Endpoints Reference Applications Already in Data Spine | |
Business Capability Reject Orphan Interfaces; Queue Dependency-First Ingestion I DEPENDENCY
capabilityCode, parentCap, e ] ,’ DEP_ID, SRC_APP_ID,
supportedByApps, ,'I / TGT_APP_ID, KIND,
Domain, Level Stage 4—Capability and Domain Alignment | VALID_FROM
‘ Map SAP LeanlX Capability » Domain Taxonomy Used By SAP Signavio ’l ll ,I
. / . . . I
IT Component/Tech |/ Flag Mismatches For Governance Review (No Auto-Merge) H I CAPABILITY
Vendor, Version, v i CAPABILITY_ID, NAME,
deploymentMode, Stage 5—Lifecycle Window Check fll /| /| PARENT_ID, DOMAIN,
Support Lifecycle Apps in PLAN Are Visible to Architects Only; ACTIVE Apps Eligible for ,I’ /’ SUPPORTING_APPS
Execution /
L RETIRE Applications Carry an Expiration Date Enforced Downstream | llj /

Data Object 4 v 1y, DATA_OBJECT_REF
objectName, Classification, ] *:” DO_ID, CLASSIFICATION,
producedBy, consumedBy, Stage 6—Promote And Notify h /)V PRODUCED_BY_APP,

Data Sensitivity Upsert APPLICATION, INTERFACE, DEPENDENCY In Data Spine o SENSITIVITY

Channels: Emit application.published.vl Event For Impact Analysis Services
GraphQL bulk Export (Nightl i )
g gnd Webhcp)ok én ghtly) Each Stage Records Execution Metrics; LINEAG EIRE_CON—L(_)G
. . .. source_hash, ingest_id, ts
factSheet.changed Failures Route To Remediation Work Items. )
: J J X
Figure 11.4




Figures from Integrating Architecture, Processes, and Al on SAP BTP

Pending Ingestion

Payload Received,
Awaiting
Idempotency
and Schema Check

Receive Payload

/

Validation Fails

/

Rejected

Validation
Failure; Moved to
Dead-Letter Queue

|

Steward Fixes Payload

Resubmits

Remediation

Work Item Assigned
to Data Steward;
SAP Build Process
Automation
Tracks

Published

Visible to
Authorized
Consumers

and Al Grounding

Daily Reconciliation

Finds Deviation

l

Drift Detected

Reconciliation
Found Deviation
Between Source
and Data Spine

Source Archived

l

All Approve
Checks Validated And
Pass Mandatory Attributes Promote
» Present
Cross-References
Resolved R
Drift Accepted
as New
Published
Version
Drift Exceeds
Tolerance
Quarantined
Reconciliation
+— Halted;
Create Consumers Read Retire/
Work Last-Known-Good Supersede
ltem Version

Archived

Source Artifact
Deleted or
Deprecated;
Data Spine
Retains Audit

Figure11.5




Figures from Integrating Architecture, Processes, and Al on SAP BTP

1. Snapshot Pull

02:00 UTC:
Full Extract from SAP
Signavio and SAP LeanIX
Bulk APIs Stored in

2. Compute Diff 3. Classify Drift

Material vs. Immaterial:
Label Changes
(Immaterial),
Role/Control/FK Changes

Hash-Based Comparison
Snapshot vs. Live Spine
Outputs: ADDED,
CHANGED, REMOVED,

P P

4, Routing Decision

Immaterial » Auto-Update
Material » Governance
Review Bulk Threshold

Breach - Freeze, Escalate

Open Work Items Routed
by Domain Ownership
(Chapter 9) SLA Enforced
Through SAP Build
Process Automation

Immutable UNCHANGED (Material—Gates Publish) to Architect
snapshot_yyyy_mm_dd
Table v
5. Apply Updates
Increment VERSION_NO
Canonical WritesVia ___. Write LINEAGE Record Old
Data Spine Approved Version Status is
--~"  Path SUPERSEDED, Not Deleted
PROCESS, ACTIVITY,
10. Approval APPLICATION, ¢
Architecture RS : <
Council/Process Owner E e anE BUSiE
Approves Material Drift; ' Emit
Al Assists With Impact . reconciliation.completed
Summary, Never Decides . Event With Summary Stats
/ SAP Cloud ALM Dashboard
f s Updates, Audit Trail Entry
. . . Persisted
9. Steward Review 8. Al Pattern Detection 7. Drift Report

Per-Domain Drift Counts
Top 10 Frequently <

Recurring Drift in Same
Process » Suggestion to

Changing Processes and
Applications Aged
Unresolved Gaps

Re-Baseline the Canonical
Model (Chapter 15)

Figure 11.6




Figures from Integrating Architecture, Processes, and Al on SAP BTP

If Duplicate Detected - Return Cached Ack (Idempotent)

—

Receive Request Idempotency Lookup Process Stage Lineage Logged

correlation_id Assigned INGESTION_LOG By Hash Normalize > Validate Success Record
Payload Hashed And correlation_id > Reconcile » Publish In Audit Trail

+ Error path branches by classification +
On Error »

'a =\ (& (
Transient > Retry with Backoff Schema - Hard Reject Semantic » Quarantine Authorization » Halt
Attempt 1: Wait 2 Sec No Retry — Payload Is Wrong Hold Payload, Do Not Publish
Jitter 0-500ms Capture Failure Reason, Source Path, Activity References Unknown App/
Expected Schema Version Deprecated Capability/Orphan FK

Attempt 2: Wait 8 Sec

Jitter 0-2 Sec Notify Producer Team Open Governance Work Item Page On-Call
severity 1 incidentand SAP Authorization
and Trust Management service team

Slack And Email; Reference Contract SAP Build Process Automation Routes

Attempt3: Wait.30.5ec Version And Field Path To Data Steward And Architecture Lead

Jitter 0-5 Sec
Rotate And Resume

Producer Fixes And Re Emits Resolution May Need Source Fix Resume Erom Last
New correlation_id Required In Signavio Or LeanlX Acknowledged Offset

Figure 11.7




Figures from Integrating Architecture, Processes, and Al on SAP BTP

Input: Normalized Payload from Stage 2 (SAP Signavio or SAP LeanIX Adapter)
PROCESS, ACTIVITY, APPLICATION, INTERFACE Candidates with Resolved Canonical Identifiers

Tier 1 — Structural
(Deterministic, Fast)

Tier 2 — Referential
(Cross-Entity)

Mandatory Attributes
PROCESS_ID, NAME, DOMAIN...

Tier 3 — Semantic
(Business Rules)

FK Resolution
Activity>App-lInterface Chain

Control Intent Coverage
SOX-Tagged Steps Have Role

SoD Compatibility
Conflicting Roles Flagged

Identifier Syntax Variant Parentage
Regex Per Entity Type Parent Process Exists
Type/Format Predecessor/Successor

Timestamps, Enums, Lengths

Activity Adjacency Valid

Uniqueness
No Duplicate Primary Keys

Lifecycle Eligibility
No DRAFT App Under PUBLISHED

Variant Consistency
Localizations Carry Deltas Only

Domain Alignment
Capability & Domain Match

VALIDATION_RESULT (Immutable, Append-Only)

validation_id, ingestion_id, entity_type, entity_id, tier, rule_id, result, confidence, evidence_payload, ts, Actor

Drives: Al Grounding Eligibility (Chapter 14), Audit Trails (Chapter 19),
Drift Dashboards (Chaper 18), Execution Service Guards (Chapter 12)

No payload reaches a consumer until its validation_log row records a definitive verdict.

Failure » Dead-Letter Queue and Remediation Work Item

Routed to Data Steward Via SAP Build Process Automation;
SLA-tracked; Al Assists with Proposed Fix (Steward Decides)

Anomaly Scoring
Deviation Vs. Cohort Mean

Pattern Detection
Unusual Activity Sequences

Embedding Similarity
Duplicate-By-Meaning Detection

Explainability Tag
Human-Readable Reason

Verdict

PASS
All Tiers Green

FAIL
Tiers 1-3 Fail

QUARANTINE

Conflict, Hold

Pass > Promote and Notify

Upsert into Canonical Entities; emit *.published.v1 event;
Consumers (Execution, Al, SAP Build Work Zone) Refresh Through APIs

Figure 11.8
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Figures from Integrating Architecture, Processes, and Al on SAP BTP

Consumers
SAP Build SAP Build Custom Apps FP&A Reporting
Joule Agents Process Automation Work Zone on SAP BTP (SAP S/4HANA)
> > > > >

Execution Service Catalog (Sections 12.2-12.5)

Section 12.2 Section 12.2 Section 12.4 Section 12.5 Composition
Process Lookup Context Enrichment SAP Build Integration and Versioning
PROCESS/VERSION/ACTIVITY Joins Walks INTERFACE and Reusable Actions for SAP Semver, Deprecation,
By ID; Role-Scoped, ACTIVITY o APPLICATION & ROLE EXECUTION_CONTEXT Build Process Automation Fan-Out, Contract
Version-Pinned for a Runtime Call Dependency Graph and SAP Build Work Zone Stability

[ Al Consumes Via Grounding Bundles Only

Three Governed API Surfaces and Al Grounding Endpoints and Event Mesh

- ‘ Access API Governance API Al Grounding Event Mesh

Canonical Data Spine on SAP BTP
PROCESS - PROCESS_VERSION - ACTIVITY - APPLICATION - INTERFACE - EXECUTION_CONTEXT - MASTER_DATA_REFERENCE
AUDIT_EVENT (Hash-Chained) - VALIDATION_RESULT - Lineage Edges

Figure 12.1

75



Figures from Integrating Architecture, Processes, and Al on SAP BTP

Runtime Caller APl Gateway SAP Authorization
(SAP Build Process With Rate Limit and Trust Man-
Automation Action, and Quota agement Service
Work Zone Tile,

Custom App) OAuth 2.0 Token
Role Context

200 OK with Version-Pinned Bundle and Audit Pointer

CanonicalData
Spine
(SAP HANA Cloud)

v v

v

AUDIT_EVENT—Hash-Chained, Append-Only

Every read is logged with the actor identity, role context, requested entity, returned version, response time, and hash of the row served.

The same chain logs human users, automated services, and ai agents—no actor is exempt.

Figure 12.2
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Figures from Integrating Architecture, Processes, and Al on SAP BTP

Step 1 Step 2 Step 3 Step 4 Step 5
Source Change Direct Interfaces . Activities and Contexts . Process ~ Consumers
Interface FP&A
IDOC-PO-OUT Report
Interface Joule
API-MM-IN Agent
Application
S4HANA-PROD-EU
v 2024 > v 2025
SAP Build
Interface Process
EVENT-OB-0OK Automation
Proposed Change Workflow
SAP Build
Interface Work Zone
CDS-FIN-VW i
Canonical Edge (Forward-Impact Traversal) ----- Consumer Read History (Last 90 Days) @ Canonical Entity @ Proposed Change

Figure 12.3




Figures from Integrating Architecture, Processes, and Al on SAP BTP

Workflow Editor
(Citizen Developer)

SAP Build Process Automation
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List Downstream Impact

Check Publication State

)_
]_

Subscribe to Publish Event J—

e

Submit Governance Request J—

[ Resolve Master-Data Ref

[ Get Role-Scoped Checklist

[

Access API
vl1,v2, Deprecated

Governance API
vl, v2, Deprecated

Al Grounding
vl, v2, Deprecated

Event Mesh

vl1,v2, Deprecated

Canonical Data Spine
on SAP BTP

PROCESS - ACTIVITY
APPLICATION - INTERFACE
EXECUTION_CONTEXT
MASTER_DATA_REFERENCE
PUBLISH_STATE

VALIDATION_RESULT
AUDIT_EVENT
Lineage Edges

All Reads Gated By
VALIDATION_RESULT.PASS

All Writes Audited Via
AUDIT_EVENT Hash Chain

SAP API Policy v.4.2026a
Section 2.2.2 Boundary
Applies Here

Figure 12.4
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Caller
(SAP Build Process
Automation, Agent,
Work Zone)

Event Mesh

‘ process.published.v1 - activity.published.v1 - interface.retired.vl ]

l evict on event

In-Process LRU
Keyed on:

(Entity, Version) |5

TTL: 600s
Evict on Event
Hit-Rate Target = 70%

l evict on event

Tier 3—Access API

Redis on SAP BTP
Keyed on:

(Entity, Version, Role) [,

TTL: 600s
Evict on Event
Hit-Rate Target = 90%

OData v4/SAP Cloud Application
Programming Model

Version-Pinned Read
From Data Spine

No Caching Here Always
Definitive Rate Limit and Quota

Canonical Data Spine
(SAP HANA Cloud)

VALIDATION_RESULT
AUDIT_EVENT
PUBLISH_STATE

Single Source of Truth

Figure 12.5
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No Upward Reads

Read Direction »

Change Impact Resolution Service (12.3)
Walks INTERFACE And EXECUTION_CONTEXT Graph; Returns Ranked Impact Set

Context Enrichment Service (12.2)
Joins ACTIVITY & APPLICATION « ROLE & MASTER_DATA_REFERENCE

Process Lookup Service (12.2)
Resolves PROCESS_ID, Pins PROCESS_VERSION, And Checks VALIDATION Verdict

Canonical Data Spine (SAP HANA Cloud, Object Store, Vector Engine)
PROCESS - ACTIVITY - APPLICATION - INTERFACE - EXECUTION_CONTEXT - AUDIT_EVENT - VALIDATION_RESULT - Lineage

Figure 12.6
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Composition Pattern: Thin Layered Services, One API Surface Per Layer

Lookup » Enrichment » Impact » Composite Action—Each layer pins the version of the layer below.
A composite action that pins enrichment vl and impact v2 is itself a versioned artifact published to the action library.

v2.x supported - v2.x deprecated

v1.0 vl.l v2.0 v2.1 v3.0
o . . . Time »
Introduced Additive Change Breaking Change Additive Change Breaking Change
v1 Enters Deprecation v2 Enters Deprecation

Figure 12.7
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Controller Drill 1 Drill 2 Drill 3 Drill 4

SAP SAP S/4HANA Report Reporting Call to Data Spine ACTIVITY Context AUDIT_EVENT Source Payload
Profit-Center Variance, > sap S/AHANA Embedded g ACTIVITY = Post Goods 5 Actor =INGEST-SVC,  sap Signavio Webhook
€2.4m, EUMFG Analytics -+ Access API Receiptv 3.2, Time = 14:07 UTC, Payload SHA-256
Q12026 /process/{id}/activities APPLICATION = S4HANA- row_hash =0x4f2...ac in INGESTION_LOG

PROD-EU

Figure 12.8
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{
SAP Business Technology Platform (SAP BTP)

Al Consumption Tier

SAP Al Launchpad

Model Catalog + Generative Al Hub
Provider « Modality « License

Ingestion API Access API Governance API
§10.4.1 §10.4.2 §10.4.3

Canonical Process and Architecture Data Spine (Chapter 9-Chapter 11)

PROCESS PROCESS_VERSION ACTIVITY APPLICATION INTERFACE EXECUTION_CONTEXT
AUDIT_EVENT
MASTER_DATA_REFERENCE VALIDATION_RESULT INGESTION_LOG PUBLISH_STATE ACTIVITY_MD_REF el et

Policy Gate: SAP API Policy v.4.2026a §2.2.2—Al Consumes Only Through Al Grounding Endpoints, Never the Access API Directly.
Every Inference Advances AUDIT_EVENT Via INFERENCE_EVENT Join On Actor Identity.

Al Grounding
§10.4.4—0nly Path for Al

Event Mesh
§10.4.5

Figure 13.1
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Al Core Resource Group: rg-finance-prod (Jurisdiction-Scoped, Role-Isolated)

Scenario
Logical Al Task

variance-explainer
duplicate-detector

spend-classifier

Executable
Training/Serving Template

variance-explainer-v3
Docker Image, ENV, Secrets

Scaling Profile Reference

dep_var_42 (rg-finance-prod)

model_version: vex-3.2.1

content_hash: 7f3a...d2c4

Serving
Inference Endpoint

/v2/inference/dep_var_42

REST and Authorization via

SAP Authorization and Trust

Management Service Scope
Metrics - SAP Cloud ALM

Figure 13.2
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Evaluation Gate Deploy Gate Retire Gate

Governance T1/T2/T3 Check
Resource Group Bound

SAP Authorization and
Trust Management Service
Scope Assigned

Registered - Deployed Deprecated Retired

Serving Live Sunset :
Metadata Only Traffic Announced No Traffic

Deprecation Gate

Test Set = Threshold
Bias Scan Pass
Provenance Verified

Traffic = 0 For 30d
Bundle Freshness Expired
Final AUDIT_EVENT Emitted

Successor Announced
Consumer Migration Plan
SLO Compliance

Figure 13.3
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User Prompt Al Grounding Endpoint Response and Citations
Natural Language §10.4.4—Version-Pinned Grounded Answer
Role Context Attached Bundle From Spine INFERENCE_EVENT Emitted

AUDIT_EVENT Hash Chain—Advances On Every Hop Above

PROMPT_RECEIVED > GROUNDING_ASSEMBLED > MODEL_INVOKED > RESPONSE_RETURNED
Actor Identity Carried Through End-To-End; INFERENCE_EVENT Joins On Actor At the Model Hop

Figure 13.4
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Al consumers (Joule and Joule Agents)

Joule Joule Agent: Variance-Explainer Joule Agent: Duplicate-detector Joule Agent: Contract-Summariser
User-Facing Chat « Scheduled and On-Demand « Event-Triggered » Human-In-The-Loop « Legal Scope
Role-Scoped Session FP&A Scope Master-Data Scope
I
v v v v

SAP BTP API Gateway—SAP Authorization and Trust Management Service Token Validation « Scope Enforcement « Policy Gate

SAP API Policy v.4.2026a §2.2.2 Enforced Here: Al-Orchestrated Sequences Outside Endorsed Grounding Architectures Are Refused at This Layer

Every Refused Call Generates AUDIT_EVENT(POLICY_REFUSED) for Forensic Visibility
| |

v

Al Grounding Endpoints (§10.4.4)

The Only Path Through Which Al Receives Spine Data
Returns: Version-Pinned Grounding Bundle
Bundle Properties: content_hash, expires_at, role_scope
Every Assembly Call > AUDIT_EVENT(GROUNDING_ASSEMBLED)

v

Canonical Data Spine (Chapter 9-Chapter 11)

PROCESS +« PROCESS_VERSION - ACTIVITY - APPLICATION - INTERFACE « EXECUTION_CONTEXT
MASTER_DATA_REFERENCE + ACTIVITY_MASTERDATA_REF + VALIDATION_RESULT + INGESTION_LOG + PUBLISH_STATE
AUDIT_EVENT (Hash Chain) - INFERENCE_EVENT joins to this chain on actor identity at the model hop

The Spine Is Read Only Through Governed Surfaces; No Al Consumer Reaches It Through Any Other Path

Figure 13.5
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o Question e Joule routes 9 Grounding o Model call 9 Response
Controller asks Joule: Joule Agent Variance- Agent Calls Al Grounding Generative Al Hub routes Joule returns ground-
“Why are operating > Explainer is Invoked » Endpoint /ground/variance — bundle and question to »  edanswer with cita-
expenses in cost center with Question and Role for CC-EU-4711, Period foundation model tions back to control-
CC-EU-4711up 8.3%?” Context FY26-P04 (provider, version pinned) ler's Ul
- & J

actor: u:karen.cfo@acme AUDIT_EVENT row #1: AUDIT_EVENT row #2: AUDIT_EVENT row #3: AUDIT_EVENT row #4:

PROMPT_RECEIVED

role: fp&a-eu-controller actor: agent:var-exp/req-9alc bundle_id: ghb-73
request_id: req-9alc linked: u:karen.cfo

GROUNDING_ASSEMBLED MODEL_INVOKED RESPONSE_RETURNED
INFERENCE_EVENT joined: response_id: resp-9alc

acontent_hash: d2c4...91 model_version: claude-3.7 Grounding Cited Inline

expires_at: T+1h bundle_id: gb-7f3a

Figure 13.6
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ELIGIBILITY_CLASSIFIED
Row Promoted to a Known Class

ELIGIBILITY_REVOKED
Row Demoted Back to INELIGIBLE

Gateway Refuses a Bundle Row

ELIGIBILITY_REFUSED

Each Row Hash-Chained Into AUDIT_EVENT Alongside the Actor (Classifier, Gateway) and the policy_id from ELIGIBILITY_POLICY

a N
NELIGIBLE ELIGIBILITY ELIGIBILITY.
(Default For Every New Row) CLASSIFIED_ CLASSIFIED_
>

Cannot Enter Any Grounding Bundle:
Pl Without Consent, Litigation Hold,
Retention Window Expired

- /

(Conditional)

FREELY_ELIGIBLE
(Public, Non-Sensitive)

Public Process Documentation,
Non-Sensitive Master Data, Reference
Catalogs That Carry No Jurisdictional Pin

ELIGIBILITY_REVOKED — Any Change In Jurisdiction, Retention, or Sensitivity Demotes the Row to INELIGIBLE

Figure 14.1
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Stage 1
Validate Actor Token

SAP Authorization and
Trust Management Service,
Bearer Token, Principal

Claim, Scope Set Parsed
o J

Stage 3 Stage 4 Stage 5
Filter Candidate Rows Attach Role Identity Outcome
Each Row Checked role_scope_intersect All Rows Scoped?

against Role Scope and Stamped on the Allin Policy?
ELIGIBILITY_POLICY Bundle Metadata

YES—Emit Bundle

GROUNDING_BUNDLE

bundle_id = gb-7f3a

manifest_hash=...

role_scope_intersect = fp&a-eu-controller
as_of_pin=2026-05-12T14:22:08Z
expires_at = +60s (Transactional Ceiling)

NO—Refuse the Entire Bundle

Bundle Refused—AUDIT_EVENT(SCOPE_REFUSED)

No Partial Return

The endpoint never emits a bundle whose contents
are silently narrower than the question. Refusal
carries the policy_id, the actor identity, and the row
that failed the scope check.

Figure 14.2
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as_of_pin=14:22:08 UTC

Manifest Row: PROCESS VERSION
content_hash =7f3a...d2c4

freshness_budget = 60s
expires_at=14:23:08 UTC

manifest_hash = alb2...

All Rows Read at the Same as-of;
No Temporal Smear Inside the Bundle

N

v

J S

as_of_pin =14:28:45 UTC

Manifest Row: PROCESS VERSION
content_hash =9elc...f80b

freshness_budget = 60s
expires_at = 14:29:45 UTC

manifest_hash = c3d4...

Same Logical Question, New Evidence;
The Difference is Auditable, Not Silent.

Request 2 — bundle gb-9e1c-2

2

v

Time >

14:22:08 UTC

|
|
14:25:30 UTC ¢

14:28:45 UTC

Data Spine State Change

14:24:11 — PROCESS_VERSION
Republished, New Content_hash

9elc... Replaces 7f3a...

b

Figure 14.3
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row-01 PROCESS
source_pk = proc-variance-explain content_hash = 7f3a91...2c41 PUBLISH_STATE = PUBLISHED

row-02 PROCESS_VERSION
source_pk = pv-vex-3.2.1 content_hash =9elc0a...f80b PUBLISH_STATE = PUBLISHED

row-03 ACTIVITY
source_pk = act-classify-driver content_hash = b4e2d8...71aa PUBLISH_STATE = PUBLISHED

row-04 MASTER_DATA_REFERENCE
source_pk = md-cc-EU-FIN-021 content_hash = 6¢8f1b...3d52 PUBLISH_STATE = PUBLISHED

row-05 AUDIT_EVENT
source_pk = ae-2026-05-12-1422-08 content_hash = 5a93e0...0fc1 chain_position = 184,322

Every Row Carries source_entity, source_pk, content_hash, PUBLISH_STATE, role_scope_intersect, and as_of_pin.
The bundle hash binds them.

Figure 14.4
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Hop 1 Hop 3 Hop 4 Hop 5
Controller Question Model Response Citation Validator Auditor Reconstructs
“Explain the EU-FIN-021 Each Factual Claim Cites Uncited Claims Rejected From Data Spine

Cost Center Variance for Q1. a Manifest Row by ID Before Delivery

Figure 14.5
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Evidence Side — Chapter 14 Decision Side — Chapter 15

Prepared Data Set SUGGESTION Human-In-The-Loop
Eligible, Role-Scoped, Scored, Prioritized, Validation (§15.5)
Version-Pinned, Grounded Explained (§15.3-15.4) Accept/Reject/Modify
A
| Accepted Change
Feeds the Next .
Data Spine State Change
| Dataset i & ACCEPT
Lo Only on an Explicit Verdict?
Accept Verdict
|
v

REJECT or MODIFY
No Data Spine Change;
Verdict Still Recorded

asan AUDIT_EVENT

Figure 15.1
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o Candidate Set 9 9 e Pattern Match 9 Candidate

Feature Vector
ACTIVITY, VARIANT, And Structural Shape, Role Deviation, Redundancy, SUGGESTION
EXECUTION_CONTEXT Graph, Control Intent, Harmonization, or Drafted With its
Rows From the Prepared Application, and Control-Gap Pattern Evidence Trace
Data Set (Chapter 14) Interface References Classified

Figure 15.2
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Confidence Impact Risk
Similarity Strength And Breadth of Affected Control Sensitivity of
Evidence-Trace Density Activities and Interfaces the Target Rows

Weight w, =0.30 Weight w, = 0.30 Weight w; =0.25

Effort
Inverse of Estimated
Change Cost
Weight w, =0.15

v

v

P1—Expedited Review P2—Standard Review

S$20.75 and Risk High. 0.50 = S <0.75. Functional
Senior Controller, 30-Minute Lead, 2-Business-Hour SLA,
SLA, Dual Sign-Off. Single Validator.

P3—Backlog

S <0.50. Process Owner,
8-Business-Hour SLA, Batched
for Periodic Review.

Figure 15.3
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Suggestion Explanation Record

suggestion_id
sg_2026-05-15_7a3f9c01

pattern_family
HARMONIZATION

evidence_rows] ]
ACTIVITY a_5512, a_5519; PROCESS_VERSION
pv_204; INTERFACE if_88 — each by primary key

reference_corpus_rows] ]
The Comparable Rows The Similarity Was
Measured Against, Named By Primary Key

score_breakdown
Conf0.81 - Impact 0.74 - Risk 0.66 -
Effort 0.40 > S=0.71 (band P2)

model_version/Deployment
Resolves To The INFERENCE_EVENT Row
That Produced The Suggestion (Chapter 13)

natural_language_rationale

“Two Regional Variants Of The Same Process
Differ Only In An Incidental Approval Step;

A Common Pattern Is Proposed...”

created_at
2026-05-15T09:42:1117

Human Validation Verdict

Controller Reconstruction Query

SELECT v.™, s.”, e.evidence_rows,
e.score_breakdown, i.model_version
FROM VALIDATION_VERDICT v
JOIN SUGGESTION s

ON v.suggestion_id = s.suggestion_id
JOIN SUGGESTION_EXPLANATION e

ON e.suggestion_id = s.suggestion_id
JOIN INFERENCE_EVENT 1

ON s.inference_event_id =

i.1inference_event_id

WHERE v.verdict_id = :1id;

Figure 15.4
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Al Suggestion
(Chapter 15 Artifact)

Human Verdict

(Accepted, Audit Row)

Workflow Trigger
(Accepted-Suggestion Event)

!

SAP Build Process Automation—Workflow on Top of the Data Spine

l Context In/Governed Write-Back

Canonical Data Spine (Chapter 9 and Chapter 10)—Read for Context, Written Only by Governed Handlers

Process/ E?(Z?L?ttlscl)/ 0 Configure Verdict/ Workflow
Version Object Audit State
Context
Figure 16.1
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Trigger
(Accepted Verdict/
Change Request)

Context Resolution
! (EXECUTION_CONTEXT, !
PROCESS_VERSION)

Approver Determination
(Role From Data Spine,
Not From Form)

Single Approver
(Low-Risk Band)

Separation of
Duties Check

Multi-Level Chain
(High-Risk Band)

> Verdict Recorded,

Approval Audit Row Written

I

Governed Write-Back
to the Data Spine

Figure 16.2
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Approval Task — Position-Creation pv-pos-1.3.0

Change Add Cost-Center-Category Gate
Remove Every Field Process Version pv-pos-1.3.0 (Published) Displayed
but the Verdict and Read From the Data Spine
the Form Still Routes Risk Band High (Control Gate Touched) <«—  ByContext Resolution—
Correctly. ) Never Entered, Never a
If it Does not, a Field Resolved Approvers Controlling » Governance Form Field
had Authority it
Should not Have. Separation Of Duties Proposer Subtracted v
Al Recommendation Approve - Score 0.82 - 3 Cited Rows

Approve Modify/Reject

Figure 16.3
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Deviation Detected Classify Exception Open Remediation Case
(Validation Fail, Telemetry |——» (Typed, Severity-Banded) — (Linked to Activity/
Friction, Broken Interface) CONFIG_OBJECT)

Auto-Remediation Guided Remediation Escalation

(Idempotent, Pre- (Human Task and Al (Governance Review,
Approved Rule) Recommendation) Change Request)

|

Remediation Verdict and Evidence
Written as an Audit Row

'

Re-Validation of Affected Entities
(No Silent Drift)

Figure 16.4
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Process Context
(From Spine)

Human Task (SAP Build Process Automation)

Verdict/Case
Being Decided

Al Recommendation Panel
(Ranked, Explained, Cited)

Human Records an Explicit Verdict

SAP Al Tier
_1  (Chapter 13-Chapter 15)
T Proposer, Never Decider
Advisory Only

No Commit Handler Turns a
Recommendation into a

Data Spine Change Without
a Human Verdict Row.

Figure 16.5
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E;?n';g? Enmf e HUMAN WORKFLOW GOVERNED
SAP Lgeanl}(f —a VERDICT INSTANCE DATA SPINE
e D (Chapter 14) Row (Chapter 16) CHANGE

.|

Audit Reconstruction—A Single JOIN Walks the Chain Back; the Shape the FP&A Reader Already Knows

Figure 16.6
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Actors: Process Owner | Architect | Controller/FP&A | Governance Officer

v

SAP Build Process Automation

Section 16.1 Section 16.2 Section 16.3 Section 16.4

v

Governed Contract—Read Context | Propose | Route to Human | Write Only via the Commit Gateway

1

Canonical Data Spineon SAP BTP (Chapter 9-Chapter 10)

ACTIVITY/
PROCESS/ EXECUTIVE CONFIGURE VERDICT/ WORKFLOW Al

VERSION CONTEXT OBJECT AUDIT STATE ARTIFACT

Figure 16.7
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nght.ly Fheck: Typed Exception
Missing —P . —>
. . High Band
Configuration
Recommend:
Scope to
Cost Center
Human Verdict |——~ J
PR
Verdict-Keyed Resolve Chain Approve
Trigger (High, SoD) andle
Governed
Data Spine
Change
€ >
One Join Reconstructs The Chain: Change » Verdict » Suggestion » Inference » Source Rows

Figure 16.8
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People - Controller - FP&A - Process Owner - Approver - Operator

Canonical Data Spine on SAP BTP (Chapter 9-Chapter 10)

&
SAP Build Work Zone — Projection Surface
Spaces and Cards and : Joule Search and
Pages Tiles Widgets Surface Launchpad
. k :
Reads Only—Version-Pinned, Role-Scoped E
v No Direct ! Write Path
]
Context Enrichment - Execution Services - Access API (Read) >§<
Chapter 12 §12.2/Chapter 10 §10.4 ]
]
l T :
]
]
]
]
]
~

- J

Figure 17.1
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Cost Center Request

~

Raised
ACTIVITY al
Cost Center Activated Replication Confirmed
ACTIVITY a2 ACTIVITY a3
v

-

~

Position Created
Referencing Cost Center

ACTIVITY a4

Figure 17.2
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Validate Token Resolve Role Scope Assemble View Stamp Scope
Actor Identity and role_scope_intersect A iAP Btlf'ld _IF_)roleiSt Intersect on
Scope Set HIematon a5. ALE the View
and Context Enrichment

VIEW_REFUSED
AUDIT_EVENT Row;

Never a Partial Inbox

Figure 17.3
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S S Em Em Em SR EE S EE SR EE R GE GE N G SN SN GE SN EE SR B R S EE A GE B A as Em E

User Prompt Joule
Natural Language Orchestration and
and Role Context Tool Routing

Cited Insight Card
Advisory; Carries
manifest_hashand [¢
INFERENCE_EVENT

________________________________________________________

SAP Build Process
Automation Actions
Governed Reads

>x<

Figure 17.4

109



Figures from Integrating Architecture, Processes, and Al on SAP BTP

Insight Card

Advisory by
Construction

GUTHELRER S

The Only Decision
Point

VALIDATION_ Verdict

verdict_value;
Disposition

SAP Build Process
Automation Workflow

Commit Gateway
> Data Spine

v

Figure 17.5
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Open Process
Space

)

—

See Only my
Scoped Tasks

[ Review Cited }
_’ -
Insight

Record Verdict
> Workflow

‘_-______________ —_ e . — =

|
!
i
|
|
|
|
|
\ 4

Figure 17.6
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Structural Integrity,
Publish-State, Lineage

DATA SPINE HEALTH

PIPELINE HEALTH

Ingestion, Validation,
Reconciliation,
Dead-Letter Queue

Grounding,
INFERENCE_EVENT,
Drift, Cost

INFERENCE HEALTH

SAP CLOUD ALM

Operational Backbone

Forensic Store

(AUDIT_EVENT
Join)

Alerting
(SLO Burn Rate)

Metric Store
(Golden Signals)

Operations
Dashboards

On-Call and
Incident Response

FP&A Operability
Attestation

Figure 18.1
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Error
Budget

Short Window —

(Fast Incident)
_ Monthly Budget
g /
Page On-Call Ticket
(Severity 1) (Severity 3)

~Lon g Window

(Slow Regression)

Time
Freshness 30 Min - Completeness 1% - Audit-Readiness 10 Min
The Same Slo Instrument Used for Billing Systems, Applied to the Data Spine

Figure 18.2
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Auto-Apply
Increment Patch
Emit Event

k 02:00 UTC Snapshot Pull 1

{ Hash Diff Vs. Live Spine ]

Bulk Drift
>5% Domain?

Immaterial Material

Material
Drift?

LINEAGE Row

Freeze Domain
Page On-Call
(Severity 1)

Governance
Work ltem
(SAP Build Process
Automation)

New VERSION_NO

Figure 18.3
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Reconciliation
Diff

PUBLISHED

Immaterial (Auto)

DRIFT

DETECTED

Tiers 1-3 Pass

—»  REVALIDATING ——» REPUBLISHED

N

Material/

|dentity/Bulk

\4 Steward Work Item /

QUARANTINED

2|

Approved

—»

GOVERNANCE
REVIEW

New VERSION_NO - LINEAGE Row

Figure 18.4
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EU REGION

Canonical Data Spine (SAP HANA Cloud)

SAP HANA
System
Replication
(Within
Jurisdiction)

US REGION

(Not Replicated)

Program A Program B Program C
Resource Resource Resource
Group Group Group

Regional Redis SAP Al Core

Resource Groups

Canonical Data Spine (SAP HANA Cloud)

Program A Program B Program C
Resource Resource Resource
Group Group Group

Regional Redis SAP Al Core

(Not Replicated)

Resource Groups

Figure 18.5
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Process Modeler

Execution Service

Al Grounding Bundle

Auditor (read-only)

Sees: draft and published
process and activity semantics

Masked: master-data values,
inference cost, audit detail

Sees: published execution

Sees: published, eligible,

context and resolved references role-scoped, AS-OF pinned

Masked: draft variants,
suggestion internals

Masked: ineligible classes,
anything not in citation set

Sees: full lineage, verdicts,
refusals, hash chain

Masked: nothing of record—
but cannot write anything

Figure 19.1
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= Al must not modify canonical truth
= Al must not bypass governance

= Al must not auto-publish versions

REFUSAL_LEDGER—Record

REFUSAL_ID Sequenced, Gap-Detected

ACTOR Al/Service Identity

ATTEMPTED_OP Scope It Lacked

= Al must not directly execute configuration : TRRGEN Canonical Entity and Version
Denied Call
- Al must not bypass SoD » | REASON Non-Goal/Scope Rule ID
PREV_HASH Chained Like Audit Events
An auditor asking “Can the Al publish?”
is not answered with a policy document. It is
answered with the ledger: every attempt and
every denial.
Figure 19.2
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EVENT_ID Monotonic, Gap-Detected Sequence Identifier
ACTOR Named Human or Service Identity (Never Anonymous)
OPERATION Scope-Resolved Action » Canonical Target « Version
PAYLOAD_HASH Hash of the Before/After Canonical State
PREV_HASH Hash of the Immediately Preceding AUDIT_EVENT

Event N-1 Event N Event N+1
hash = H(n-1) —» hash = H(n) —»|  hash = H(n+1)
prev = H(n-2) prev = H(n-1) prev = H(n)

Figure 19.3
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Figure 19.4
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