[P intitiontabs  intutionLabs - A1 Software for Pharma & Biotech Veeva Vault to SAP S/4HANA: ETL Pipelines & Architecture

Veeva Vault to SAP S/I4AHANA: ETL Pipelines &
Architecture

By Adrien Laurent, CEO at IntuitionLabs ¢ 4/4/2026 ¢ 35 min read

veevavault  sap sdhana  data integration etl pipelines system architecture life sciences it master data

erp integration

“intuitionlabs.ai

© 2026 IntuitionLabs.ai - North America's Leading Al Software Development Firm for Pharmaceutical & Biotech. All rights Page 1 of
reserved. 16


https://intuitionlabs.ai/articles/authors/adrien-laurent?utm_source=pdf&utm_medium=document&utm_campaign=article&utm_content=veeva-vault-to-sap-s-4hana-etl-pipelines-architecture.pdf
https://intuitionlabs.ai/?utm_source=pdf&utm_medium=document&utm_campaign=article&utm_content=veeva-vault-to-sap-s-4hana-etl-pipelines-architecture.pdf
https://intuitionlabs.ai/articles/veeva-vault-sap-s4hana-integration-etl-architecture?utm_source=pdf&utm_medium=document&utm_campaign=article&utm_content=veeva-vault-to-sap-s-4hana-etl-pipelines-architecture.pdf
https://intuitionlabs.ai/?utm_source=pdf&utm_medium=document&utm_campaign=article&utm_content=veeva-vault-to-sap-s-4hana-etl-pipelines-architecture.pdf

I incuitiontabs  intuitionLabs - Al Software for Pharma & Biotech Veeva Vault to SAP S/4HANA: ETL Pipelines & Architecture

Executive Summary

Effective integration between Veeva Vault (a cloud-based content and quality management platform for regulated
industries) and SAP SI4HANA (an enterprise resource planning system) is a strategic imperative in the life sciences
industry. Veeva Vault applications (e.g. QualityDocs, LIMS, QMS) manage regulated content and workflows, while SAP
S/4AHANA handles core enterprise processes (master data, supply chain, manufacturing, sales, finance). Bridging these
systems overcomes data silos, accelerates time-to-market, ensures data consistency, and avoids duplicate effort (/)
intuitionlabs.ai) . For example, a recent study notes that well-executed technology integrations can directly drive ~10% of
merger and acquisition synergies and enable up to 85% of total business synergies across cost categories (*!
intuitionlabs.ai). Conversely, integration failures can disrupt operations or erode business value (! intuitionlabs.ai). As SAP
S/4HANA adoption grows (with ~37% of SAP ECC customers having acquired S/4HANA by mid-2024 (°! baergroup.com))
and life sciences companies continue digital transformation, robust ETL (Extract-Transform-Load) pipelines and
integration architectures are critical.

This report provides an in-depth architecture and integration guide for linking Veeva Vault and SAP S/4AHANA. It
covers historical context, current landscape, technology patterns, and future directions. We detail common integration
scenarios (batch synchronization of master data, event-driven updates, document exchange), reference technical
patterns (use of Vault APIs, middleware, and integration platforms), and recommend best practices (e.g. clear system-of-
record, audit trails, error handling). Data analysis and case examples illustrate the business drivers and benefits. We
conclude with implications for organizations: treating integration as a strategic capability, leveraging modern API/iPaaS
tools, and preparing unified data architectures for analytics and compliance.

Introduction and Background

Veeva Vault

Veeva Vault is a cloud-native platform widely used in pharmaceuticals, biotech, and other regulated industries to manage
documents, content, and quality processes in compliance with regulations (e.g. 21 CFR Part 11) (m intuitionlabs.ai) (W
www.veeva.com). Vault applications (QualityDocs, QMS, LIMS, RIM, Vault Clinical, etc.) support end-to-end processes
from R&D through commercialization. Vault’s flexible data model and comprehensive APIs (HTTP-based Vault API, Bulk
APIs, Vault Loader utilities) enable integration with external systems (I°! developer.veevavault.com) (1%
developer.veevavault.com). Importantly, Veeva maintains strict enterprise security and audit controls. For example, Vault
integrations often rely on OAuth2/SAML SSO and security tokens, and require careful configuration of integration users
(" developerveevavault.com) (¥ developer.veevavault.com). Vault documentation emphasizes patterns such as scheduled
batch sync (pulling changed object/document data by timestamp) and event-driven triggers (Vault-initiated notifications)
(¥ developer.veevavault.com) (*° developer.veevavault.com). Integration best practices recommend storing external system
IDs in Vault (e.g. in external id_ v ) to link records between systems ("' developer.veevavault.com) (**!

developer.veevavault.com).

According to Veeva, vault integrations can be architected by customers themselves, by Veeva Technical Services, or via
certified technology partners with pre-built connectors (e.g. MuleSoft, Dell Boomi, etc.) (*°! developer.veevavault.com)
(M intuitionlabs.ai). Veeva's developer documentation (Vault Integrations guide) outlines core integration “types” — not all of
which apply to every Vault type (e.g. Clinical vs. Quality Vaults) — including Data Integration, Ul Integration, Vault-to-Vault
connections, and External Integrations (via APIs) ('* developer.veevavault.com) (°! developer.veevavault.com). For
example, Vault can embed external content via Web Actions/Web Tabs or link directly into other systems. The
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architecture of Vault encourages robust logging and use of bulk data operations for large transfers (*°!

r
developer.veevavault.com) (*°! developer.veevavault.com).

SAP SI4HANA

SAP S/4HANA is SAP’s flagship Enterprise Resource Planning (ERP) suite, built on the HANA in-memory database. It
covers finance, manufacturing, supply chain, sales, service, and other core functions. Today, S/4HANA is rapidly
displacing older SAP ECC systems. As of mid-2024, roughly 37% of organizations running SAP ECC have acquired or
subscribed to S/4HANA (©°! baergroup.com). With mainstream SAP ECC support ending by 2027, many companies are
accelerating S/4HANA adoption (! baergroup.com). The S/4HANA cloud edition offers a modern integration infrastructure:
SAP Integration Suite (formerly Cloud Integration/CPI) provides pre-built adapters and an APl management platform, and
Open Connectors offers connectors to 160+ third-party applications ("’ community.sap.com). S/4AHANA itself supports
extracting data via Core Data Services (CDS) views, SOAP/REST OData APIs, and message-based IDocs, among
others. It also can leverage SAP’s Operational Data Provisioning (ODP) framework to stream or batch-extract data for
analytics or replication ('° help.sap.com).

Life sciences companies using SAP and Veeva face the challenge of aligning very different data domains. For example,
SAP’s Material Master or Quality Management processes must reference documents (SOPs, batch records, quality
certificates, clinical trial documentation) housed in Vault; conversely, business events in SAP (production orders,
shipments, quality deviations) often require generating or linking documents in Vault. A well-designed integration ensures
data integrity (the “single source of truth” for each data element) and end-to-end process continuity between the systems

(Mintuitionlabs.ai) (1% intuitionlabs.ai).

Integration Imperative

In life sciences, technology integration is not optional—it is “a critical strategic imperative” (' intuitionlabs.ai).Industry
analysts agree that digital integration enables business synergies: for instance, a BCG report found that technology and
data integration can directly drive ~10% of synergies in a merger and support up to 85% of total synergies ([2‘
intuitionlabs.ai). McKinsey similarly emphasizes that unlocking ERP’s value requires aligning technology with business
processes and data. Key factors include joint business—IT leadership and early investment in data quality to enable
automation and reliable KPIs (*°) www.mckinsey.com). Conversely, integration neglect (e.g. treating projects separately,
poor master data) leads to cost overruns or failed outcomes (“°! vww.mckinsey.com) . In practice, after a merger or digital
transformation initiative, organizations typically treat integration (between Vault and SAP, SAP to SAP, etc.) as a core
workstream. For example, AbbVie's integration of Allergan’s systems treated both companies’ Vault environments and
underlying processes as one ‘“lift-and-shift” project, scheduled iterative cutovers over weekends, and insisted on adopting
AbbVie standards (“* www.veeva.com) (#?) ww.veeva.com).

Given these business pressures, this report surveys the ETL pipelines and architecture for integrating Veeva Vault with
SAP S/4AHANA. We review patterns of data flow, discuss tools and middleware, analyze pipeline design (extract-
transform-load steps), and highlight real-world lessons. Throughout, we emphasize evidence-based practices (citing
research and case study findings) and delineate future trends (toward unified data lakes, Al analytics, etc.) in Vault—-ERP
integration.

Integration Landscape in Life Sciences

The life sciences IT landscape is characterized by specialized applications (Vault, LIMS, Salesforce, CDMS, cloud
marketplaces) alongside traditional enterprise systems (SAP, Oracle, Workday) (™! intuitionlabs.ai) (““) www.mckinsey.com).
Data flows are often hybrid: batch uploads of documents and metadata, near-real-time notifications for key events, and
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embedded user experiences. Enterprises may employ ETL (Extract-Transform-Load) processes for bulk data
synchronization, or EAl (Enterprise Application Integration) / iPaaS platforms for more event-driven or process-
oriented flows.

Common architectural options include:

« Batch Synchronization (ETL): Periodic extraction of data (e.g. nightly, weekly) from one system (Vault) into another (SAP), often for
high-volume or master data. This suits scenarios like initializing product master data or bulk migrating historical records. As Veeva’s
documentation notes, this involves scheduled OpenAPI/VQL queries of Vault with “where modified_date >= last_run” to pull incremental

changes (ng developer.veevavault.com). The transformed data is then loaded into SAP (via IDocs, flat-file upload, or data services).
Batch jobs can be orchestrated in SAP Data Services, Dell Boomi, or cloud integration engines.

« Event-Driven Integration: Real-time or near-real-time flows triggered by events. For instance, a document approval in Vault could trigger
an API call that updates a SAP quality management message, or vice versa. Vault supports outbound Vault Notifications (webhooks) to

external middleware (L23J developer.veevavault.com). SAP can similarly send events via message queues (e.g. SAP Event Mesh) or
publish-subscribe models. Middleware (MuleSoft, SAP CPI, Azure Logic Apps) often bridges these with REST/JSON or SOAP.

+ UlIEmbedded Integration: Sometimes outcomes in one system need to appear seamlessly in the other’s Ul. For example, a user in SAP
ERP who is entering a material could view or launch related Vault documents via an embedded link. Vault's Web Actions/Web Tabs can
display external content (e.g. SAP Fiori apps) inside Vault, and conversely SAP can embed Vault document viewers (via links or iframes).

Such integrations require careful SSO and context passing (--°) developer.veevavault.com).

« Data Warehousing / Analytical Integration: Many organizations create a central data warehouse or “lake” combining information from
both systems for reporting. While SAP S/4HANA has built-in analytics, life sciences often build data lakes (on cloud platforms or SAP BW)
that aggregate Vault records (e.g. quality events, audit logs) and ERP metrics. This is beyond transactional integration but facilitates
cross-system analytics. Tools like SAP Datasphere or SAP Data Intelligence can pull from both S/4 and external APIs.

« Vault-to-Vault and SaaS Data Integrations: In complex companies, multiple Vault instances (or other systems like Salesforce) may
need to be integrated alongside SAP. For example, after a merger, you may consolidate two Vault systems and also align both of their

SAP instances. Veeva provides “CrossLinks” for Vault-to-Vault connections within a domain (HBJ developer.veevavault.com). Integration
hubs (like Workato, Boomi) can also mediate between Vault, SAP, and CRM.

In practice, hybrid architectures are common: enterprises combine iPaasS for real-time needs and batch ETL for bulk
loads, while clearly defining which system is the system-of-record for each data domain (I*°! intuitionlabs.ai). No single
approach fits all: high-volume product master data might use nightly ETL, whereas a CAPA (Corrective Action) document
update might flow via event/API. The integration design must specify the data ownership (i.e. which side holds the “truth”)

and conversion rules for each data object (*°! intuitionlabs.ai).

The following sections focus specifically on Vault-to-SAP integration. However, many principles apply to Vault integrations
generally. Veeva's developer site emphasizes general best practices for planning Vault projects: involve both IT and
business teams, align security (SSO/OAuth), use bulk operations for scale, and leverage metadata fields (like

external_id__v ) to link records ([24] developer.veevavault.com) (HM developer.veevavault.com).

Veeva Vault-SAP S/4HANA Integration

This section examines the design and components of integrating Veeva Vault with SAP S/4HANA. We break down
typical data domains, integration patterns, and architectural considerations, illustrating how an ETL pipeline can be
implemented to synchronize data and documents between the systems.

Integration Goals and Use Cases

Charting an integration requires first understanding which data or documents should flow between Vault and SAP, and in
which direction. Common integration scenarios include:
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« Master Data Synchronization: Aligning product or material master information. For example, SAP S/4HANA Material Master may need
to include references to regulatory documents (e.g. shelf life, formats) stored in Vault. Conversely, Vault labels or content statuses might
derive from product codes in SAP. In some cases Vault custom objects mirror key master data from SAP.

« Document Exchange - SAP — Vault: Many operational documents originate in SAP (e.g. Electronic Batch Records, Manufacturing
Order documents, Quality Audits). Integration can push these into Vault for compliance review or archiving. For instance, after an SAP PP
order finishes, the associated paperwork (e.g. Inspection Checklist) may be loaded into Vault QualityDocs.

+ Document Exchange — Vault — SAP: Vault is often the record-keeper for controlled documents (standard operating procedures, quality
plans, e-sign signatures). When a new version of a document is approved in Vault, SAP may need to be notified to update its reference
(e.g. a batch lot may record which SOP revision applied). Metadata (version, effective dates) can be sent to SAP so reports show the
correct document link.

« Transactional Data (e.g. Quality Events, CAPAs): Vault Quality/QMS objects (deviations, investigations, CAPAs) may need to be
synchronized with SAP Quality Management (QM) processes. For example, a quality deviation in Vault might create a notification in SAP
QM, or vice versa. Integration ensures that both systems see the same issue continuum (especially important if production and quality
management are separate functions).

+ Regulatory Reporting: Periodic extracts from Vault (e.g. eCTD, labeling materials from Vault RIM or PromoMats) might be loaded into
an SAP reporting system or transferred to regulatory bodies. SAP might consume aggregated data on trials or reports created in Vault for
safety or regulatory compliance.

« User/Organization Data: If a company uses SAP SuccessFactors or other HR modules for organization structure, and Vault uses its own
user profiles, integration could synchronize user IDs or roles. (This though is more often done via IDP/SSO provisioning, not as heavy
ETL.)

Each of these use cases has different requirements for latency, volume, and transactional integrity. For example, new
product releases might allow overnight batch updates, but a critical quality alert might necessitate immediate notification.
The integration architecture must thus be recognized per use case. In research studies of life sciences integrations,
common best practices emerge: plan multi-wave migrations (mimicking AbbVie's four-weekend cutovers ()
www.veeva.com)), allocate dedicated integration teams, and provide robust validation and post-launch support (1"

www.veeva.com) (22 www.veeva.com).

Data Mapping and Transformation

At the heart of any ETL integration is data mapping: matching fields and records between Veeva Vault and SAP data
models. Veeva Vault's schema (document fields, object fields) must be related to SAP’s database tables or APIs. Best
practice is to establish the system of record for each data attribute. For example, SAP may remain authoritative for
product codes, while Vault is the source of truth for document metadata and revision status.

Key steps include:
1. Identify Integration Objects:

« Master Data Objects: Product/Material master, Employee/user, Customer/Partner, Equipment.

- Document Entities: Document metadata (titles, categories, IDs), file attachments. Vault treats documents and
attachments as separate objects.

» Transactional Objects: Production orders, quality notifications, test results, CAPA records.

« Custom Objects: Vault allows custom objects; some may represent SAP sales orders or other data.
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2. Define Field Mappings:
For each object, list fields in Vault (e.g. name__v , effective_date__ v, document_type_ v etc.) and their counterparts in SAP (e.g.
Material number, Doc type codes). Also determine lookup fields: often external IDs or GUIDs should be stored in each system for cross-
reference. Vault recommends using the external_id_ v field to hold the SAP key (e.g. Material ID) ([12] developer.veevavault.com).
Conversely, SAP can store the Vault document ID or URL in a custom field or business object extension. For example, an SAP extended
data object (e.g. an ArchiveLink or generic attachment record) could point to a Vault URL.

3. Handle Data Types and Units:
Convert data types (dates, numbers vs strings) and ensure units or codes are aligned. For instance, Vault free-text fields may correspond
to fixed picklists in SAP. Transformation logic (in middleware or custom code) will normalize values (e.g. map Vault category names to
SAP category codes).

4. Incremental vs Full Loads:
Decide how to detect changes. In Vault, objects have modified_date__v and versioning. A typical approach is to query for records
changed since the last sync (using Veeva’'s VQL criteria) ([251 developer.veevavault.com) ([101 developer.veevavault.com). Deleted
records in Vault are not returned by queries; special handling may be needed (e.g. flagging an external archive). In SAP, one might use
change pointers or date fields similarly (or treat the middleware DB as source-of-truth for what's been processed).

5. Error Handling and Auditing:
Integration must log each step. For each record moved, track success/failure, timestamp, and identifiers. Vault integrations often write
audit logs or use centralized logging (e.g. Splunk, SIEM) to record data flows (- intuitionlabs.ai) (*°! developer.veevavault.com).
Any errors in transformation (schema mismatch, bad data) should be captured and retried or escalated.

A well-defined mapping document and transformation library is crucial. For large projects (e.g. mergers merging two
data models), teams often spend months cleansing and mapping data (") www.veeva.com) (“% vwww.veeva.com).
Automated pipeline tools may support mapping Uls or require hand-coded mappings in scripts/flows. In all cases, the
integration design should explicitly document how each Vault field corresponds to an SAP field (including any required
calculations or string parsing).

Integration Middleware and Connectivity

The choice of middleware or integration framework is central to architecture. Options include:

« ETLIELT Tools: Such as SAP Data Services, Informatica, or Microsoft SSIS. These can connect to SAP on-prem via RFC/IDocs and to
Vault via HTTP. They suit bulk data workflows. For example, SAP Data Services can use SAP adapters to extract tables and then call web
services (Vault API) via script.

« iPaaS (Integration Platform as a Service): Cloud-based integration platforms (Dell Boomi, MuleSoft, SnapLogic, Workato) offer pre-built
connectors. These often provide connectors for SAP and HTTP/REST (for Vault). Boomi, for instance, has SAP connectors and can call
Vault's REST API to fetch data. Such platforms simplify real-time or scheduled flows with graphical design and cloud hosting. They handle
retries, logging, and transformations. As one analyst notes, iPaaS allows connecting multi-cloud services via a central portal ([29]

blog.seeburger.com).

« APl Management and Event Mesh: Organizations adopting SAP Cloud suggest using SAP Integration Suite (CPI) and SAP Event Mesh.
CPI provides enterprise-grade API gateways and pre-built content (adapters, templates). Vault can be connected via generic REST
adapters or OData connectors if available. CPI can orchestrate message flows to/from SAP. Event Mesh (or solutions like Apache Kafka)
can decouple publishers and subscribers (e.g. SAP publishes a Quality event, consumer is a Vault updater integration). See [371L45-L49]
on SAP’s integration tools.

« Custom Code/Web Services: In simpler cases, bespoke microservices (Node.js, Python, ABAP) may call Vault's REST APIs directly
(using audit tokens) and update SAP via BAPIs or IDOCs. For instance, an SAP ABAP program could fetch data from Vault by calling an
external REST service (using CL_HTTP_CLIENT ) and vice versa.

* SAP-native Integration (Cloud): On S/4HANA Cloud, one may use SAP’s Key User Tools (like the Communication Arrangement for
outbound calls) and Custom CDS Views with embedded OData. SAP Cloud Platform (BTP) remote functions or Cloud Connector can
securely link to Vault's cloud endpoint.
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Whichever middleware, security is paramount. Vault integrations require OAuth sessions or SAML, and SAP typically
uses SSL and trusted OAuth or X.509 certificates. Possible architectures include storing Vault credentials/keys in the
integration and passing SSO information as needed. Vault's integration guide stresses the importance of session reuse
and handling rate limits (1*°! developer.veevavault.com) (°% developer.veevavault.com). SAP’s security model often uses
Service Users and IP whitelisting for middleware.

Table: Key integration platforms and their roles

Tool/Platform Integration Role Real-time Support Deployment Comments
§ . X - [17]
SAP Integration Suite Enterprise integration, B2B, API v Cloud (SAP Pre-built SAP adapters, iPaaS; strong SAP ecosystem integration (
‘es
(cP1) management BTP)

community.sap.com).

Dell Boomi iPaaS (cloud ETL/EAI) Yes Cloud Hundreds of connectors (incl. SAP, HTTP); user-friendly U.
Anypoil iPaa | Platform Yes Cloud/Hybrid Broad ecosystem; strong API lifecycle features.

SAP Data Services ETL/Batch data integration Limited (batch) On-prem/Cloud Batch ETL oriented for SAP/BW; handles large volumes.

Custom Scripts (ABAP, . o . Feasible (for custom )

etc) Point-to-point integration APIS) On-prem/Cloud Allows fine control; requires development effort and maintenance.

Informatica Data integration (cloud/on-prem) Yes Cloud/On-prem Enterprise data integration; connector for SAP, HTTP available.

These tools complement Vault's capabilities. For example, Dell Boomi or Mulesoft adapters can call Vault's OAuth-
secured APIs and map JSON fields. Boomi customer stories often cite up to 96% of businesses needing help with SAP—
nonSAP integration (! boomi.com). SAP’s own documentation highlights using CPI for cloud-based integration scenarios
and Data Services for bulk replication (*"! community.sap.com) () help.sap.com).

ETL Pipeline Design

At the heart of system integration is the ETL pipeline. We outline a typical pipeline for Vault - S/AHANA (the reverse is
analogous):

1. Extract (from Vault):

« Mechanism: Use Vault Bulk APIs or Vault Loader to pull data. For objects, issue scheduled API queries (VQL) to
retrieve new/updated records. For documents, use Vault's file staging server API to download changed attachments
(% developer.veevavault.com).

« Incremental Filter: Each pipeline job should filter on the modified_date__v or locking_user_id__v to getonly
changed records since last run (* developer.veevavault.com) (*% developer.veevavault.com). Vault Loader and the Vault
Queue can also be used. Deleted records require special handling (Vault does not return deleted items).

« Batching: Vault Bulk APIs support pagination. Respect Vault's rate limits: use features like bulk pagination to fetch
manageable chunks (*°! developer.veevavault.com).

« Logging: Log every ID fetched. Store cursors or timestamps for restartability.
2. Transform (Middleware):

« Mapping: Convert Vault data structures to SAP target format. This may involve renaming fields, parsing rich text, or
flattening nested JSON. For instance, a Vault “Document” object may map to an SAP Document Info Record or a
custom table.

« Lookup and Enrichment: The pipeline may query SAP for reference data. E.g. use the Vault's external ID to look up
a SAP Material number. Conversely, if integrating SAP — Vault, use SAP ID to look up Vault record (via

external_id__ v ).

« Data validation: Ensure required fields are present and valid. If not, route record to error queue.
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« Aggregation: For complex cases, aggregate multiple Vault records into one SAP entity (or vice versa). E.g. combine
Vault's header and items into one transactional header for SAP.

3. Load (to SAP):

« APIIBAPI/IDoc: Depending on SAP deployment, you may call SAP OData APIs (for S/4AHANA Cloud), ABAP BAPIs
(for SIAHANA On-Prem), or generate IDocs. For example, to create a material master, call SAP’s
BAPI_MATERIAL_SAVEDATA; or push a document via SAP GOS attachment APIs.

« Batch vs Real-time: The pipeline may insert records in batch (e.g. calling a BAPI repeatedly for each record or
uploading a flat file). Some integrations use RFC calls or SAP’s CSV import tools for high-volume loads. If real-time,
an API call is made immediately for each item.

« External ID Linking: After inserting/updating, record the SAP key back into Vault's external_id__v or send the
SAP identifier to Vault in a separate API call (**/ developer.veevavault.com). This bidirectional ID linkage enables
future reconciliations.

« Commit and Confirm: Only commit to SAP after all transformations succeed. Optionally, send a confirmation from
SAP back to Vault (e.g., a Vault webhook acknowledging that data has been received into SAP).

4. Error Handling & Auditing:

« Any rows that fail are logged and flagged. Simple retries or manual review may be needed. Maintain an audit trail—
ideally in a dashboard or log file—to trace what was processed (date/time, record ID, source/target values) (*°)

intuitionlabs.ai) (*%! developer.veevavault.com).
« Both Vault and SAP should keep record of integration events. Vault Integration Best Practices recommend writing
integration logs to SIEM or similar for compliance (! developer.veevavault.com).

5. Orchestration and Scheduling:

« Use a scheduler (cron, cloud workflow, or an integration platform’s scheduler) to run the pipeline at required
intervals. For example, nightly batches for product updates, hourly for critical docs. Deploy multi-threading as needed

(but be mindful of Vault session limits (*°' developer.veevavault.com)).

« Include gap detection: e.g. if one day of integration is missed, next run should capture two days of changes.

Table 1. Typical ETL Pipeline Stages and Tools

Stage Purpose Vault Components SAP Components Example Tools

Retrieve data from Veeva Vault REST API (Object API, Bulk API), . .
Extract o N/A Python/Node scripts, Boomi connectors, SAP CPI

Vault Vault Loader, Notifications

. (No direct Vault/SAP component; done in ) Boomi/MuleSoft data mapping, ABAP routines, XSLT, Python
Transform Map and enrich data . (No direct component)
middleware) code
. SAP OData services,

Send data into SAP . SAP CPI flows, SAP Data Services, custom ABAP, Dell
Load (N/A) BAPIs (RFC), IDocs, BODS jobs

S/AHANA Boomi

(DI - data import)

N . . SAP Change Logs or custom log
Audit & Log Track success/failures Vault Integration Logs tabl Splunk/ELK, Vault Queue, SAP SLG1
ables

Error

Handling Handle issues Vault Exception API (optional) SAP Application logs Retry queues, Alerting (email/Slack)
Il

Table 1: Components of a typical Vault — SAP integration pipeline, showing where each system’s APIs/tools connect to
the pipeline.

These stages form the backbone of the architecture. An example architecture diagram (simplified) is shown below:

Figure 1. Example integration architecture for Veeva Vault to SAP S/4AHANA. Vault’s cloud APIs feed into an iPaaS or
ETL engine which processes data and calls SAP APIs (or vice versa). Key concerns include security (OAuth/OData),
mappings, and error logging.
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(Image: Schematic of Vault on left, integration middleware in middle, SAP on right, arrows for API calls and data flows)

Integration Scenarios and Case Studies

Case: Post-Merger Vault Consolidation

AbbVie/Allergan (Vault Focus): When AbbVie acquired Allergan (2020), both companies used Veeva Vault for clinical
data. AbbVie treated integration as a “lift-and-shift” of Vault Study records (°*) www.veeva.com). They scheduled multiple
weekend cutovers (Fri-Sun) and repeated this over 12 weeks, migrating Allergan’s studies in batches of ~25 at a time
(P v veeva.com) (P2 wwwveeva.com). Key success factors included dedicated teams, thorough data cleaning (six
months to “clean and map” Allergan data (°*) www.veeva.com)), and robust post-go-live support. AbbVie emphasized
“white glove” support after each cutover, proactively observing and correcting issues (**/ www.veeva.com). Although this
example is Vault-to-Vaul, it illustrates integration best practices: phased migration waves, clear priorities, full-time

resources, and extensive testing (“*! www.veeva.com) (2 www.veeva.com).

Applying to Vault—=SAP, similar principles hold. For example, if merging two SAP ERPs as well, AbbVie's approach
suggests one would migrate ERP master data and Vault content in parallel waves. If SAP were involved, they might also
have scheduled weekend cutovers of SAP production to align with Vault switchover. Industry guidance (BCG, McKinsey)
similarly advocates phased migration schedules and joint business/IT governance for such integrations ('

intuitionlabs.ai) (B* www.mckinsey.com).

Case: Quality Management Integration

Civica Rx (Vault LIMS and SAP ERP): Civica Rx, a nonprofit generic drugmaker, adopted Veeva Vault LIMS to
streamline quality control (°°! www.veeva.com). Although the public announcement focuses on how Vault LIMS organizes
lab data, integration with an ERP (likely SAP-based) is implied: evidence suggests Civica integrated Vault LIMS with their
manufacturing and quality systems to close the loop on quality issues. For example, a lab test failure in Vault LIMS could
create a SAP QM notification or adjust inventory. (In general, pharmaceutical manufacturers often integrate LIMS results
with SAP QM/OTL to automate lot release.) While detailed docs are not public, Civica's case underscores that bridging
lab systems (Vault) with business systems (ERP) yields end-to-end quality management.

Hypothetical Scenario: Labeling Document Flow

Example: A pharmaceutical company uses Veeva Vault PromoMats to manage marketing materials and labeling content,
and SAP S/4HANA to govern product lifecycle. An integration pipeline could extract final approved labeling images and
data from Vault (via the Vault Document API) and load them into SAP for production printing or regulatory submission
processes. This could involve:

« Extract: Vault scheduled job downloads all new PDF label files (changed since last week) using Vault Loader file
AP| (1% developer.veevavault.com).

« Transform: Middleware renames files according to SAP naming conventions, and reads metadata (product code,
revision).

o Load: API calls to SAP’s Document Management (SAP ArchivelLink) attach the labels to the correct Material Master
in S/4AHANA via BAPI or OData (! developer.veevavault.com) (*° developer.veevavault.com).

« Audit: The pipeline logs each file transfer; Vault external_id__v fields are updated with SAP doc IDs for
traceability.

This example illustrates typical pipeline elements (batch extraction, API load, audit log in both systems).
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Best Practices and Patterns

Experts emphasize certain best practices in Vault—SAP integration:

« Use Specialized Connectors: Pre-built connectors (e.g. MuleSoft Vault Connector, Boomi’s Vault Connector) can
greatly speed development () intuitionlabs.ai). These handle OAuth authentication, paging, and common operations
out-of-the-box.

- Define System-of-Record: For each data domain, one system should be the authoritative source. E.g. SAP for
materials, Vault for regulatory docs () intuitionlabs.ai).

« Plan Transformations Early: Significant effort should go into mapping/ETL logic before coding (*?) www.veeva.com).
Validating data quality (AbbVie spent ~6 months cleaning data (°/ www.veeva.com)) prevents errors.

- Handle Audit and Compliance: Integrations must preserve audit trails. Vault logs all API calls, and SAP can log
change documents. Stitch these logs in a dashboard for traceability. Veeva suggests using system accounts and
client IDs in API calls for better tracing of errors (*° developer.veevavault.com).

« Error Handling & Monitoring: Expect intermittent failures. Implement retry queues, notifications (email/slack alerts),
and allow manual reconciliation. For example, if a Bill of Material fails to upload, record it so it can be fixed without
data loss.

« Manage API Rate Limits: Vault enforces rate limits on calls. Integrations should use bulk APIs and pagination to
stay below thresholds (! developer.veevavault.com). Similarly, SAP APIs may limit calls or require batching.

« Security & Identity: Use secure storage of Vault credentials, rotate tokens, and ensure SAP middleware users have
least privilege. Where possible, use Vault's Secure Sessions to push Vault user context into integration calls (!

developer.veevavault.com) (181 developer.veevavault.com).

By following these patterns, integration projects reduce risk and can deliver business value more quickly. In practice, real-
world implementations often combine multiple patterns: e.g., a solution might use an ETL job for nightly master-data
sync, and an API route (via CPI or Boomi) for real-time CAPA updates, plus occasional Ul embeds for user convenience

(T intuitionlabs.ai) (3" developer.veevavault.com).

Data Analysis and Evidence

Empirical evidence underscores the impact of good integration. We have noted synergy statistics from M&A studies ('
intuitionlabs.ai). Additionally, integration-driven automation improves data consistency: McKinsey found that joint business-
IT ownership and early focus on data quality (critical in integration) “supports automation, fulfillment accuracy, and
reliable KPI tracking” (1°*! www.mckinsey.com).

Survey data (generally outside the scope of S/4 and Vault specifically) also show near-universal interest in integration
and data use: a recent life sciences report found 97% of companies plan to increase their use of real-world data, implying
massive integration of clinical and commercial data sources (often between CRM/Vault and operational systems) (m]
www.veeva.com). While not directly about Vault/SAP, this reflects the industry trend: companies that enable “unified
analytics through consolidated data sources” see better decision-making (°°/ vww.statisfy.com).

On the technical side, market analyses note high demand for integration: for instance, one vendor reports that 96% of
businesses struggle with connecting SAP to non-SAP systems (°*/ boomi.com). Another indicates that thousands of life
sciences companies now use Veeva Vault, signifying the scale of needed ERP integration (““! www.idatalabs.com). In sum,
the evidence supports that organizations investing in robust data pipelines between Veeva and SAP are likely to realize
efficiency gains and compliance improvements as compared to those with siloed systems.
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Tools and Technologies

A variety of tools can implement the above architectures:

« SAP Integration Suite (CPIl): SAP’s own iPaaS solution. It provides pre-built content for common SAP scenarios
and supports connecting to any REST/OData API, making it a strong choice if heavy SAP alignment is needed (/'

community.sap.com).

» Dell Boomi/MuleSoft/SnapLogic: Popular iPaaS providers. They have libraries of connectors, including for Vault
(JSON/REST) and SAP (IDoc, IDoc over JMS, RFC). Authoring is low-code, which speeds development. (9]
intuitionlabs.ai) Named accounts and recommended patterns from Vault docs (e.g. using vault loader) can be
implemented in Boomi/MuleSoft flows.

« SAP Data Services/BODS: Good for large-scale ETL of master data. It can replicate SAP data to a staging HANA or
S/4 directly. For Vault, Data Services can call HTTP consumer transforms.
« Custom Code (ABAP/JavalPython): Sometimes simplest: e.g. an ABAP program calling Vault's REST APIs via

HTTP client and updating SAP tables/BAPIs. Suitable for straightforward needs or where no iPaaS is licensed.

« Vault Loader/File Staging: Not a third-party tool, but Vault's own file-staging server (an SFTP-like drop zone) can
accelerate bulk document transfers. Integration processes can fetch from Vault's staging server up to 100MB files

efficiently (1% developer.veevavault.com) (*! developer.veevavault.com).

« Event Mesh | Message Queues: Technologies like SAP Event Mesh, Kafka, or RabbitMQ allow decoupling. Vault
could push a message to queue upon important events (via a webhook), and an SAP listener could process it. This
suits high-volume real-time needs.

Table 2. Sample Integration Platform Features

Deploy SAP C ivity Vault Connectivity Key Strengths Limitations
SAP Integration Native Adapters (IDoc, ) SAP support; governance; iFlow . . .
. Cloud (SaaS) Generic REST/OData . Requires SAP BTP license; learning curve
Suite OData) design
. . Subscription cost; some custom code for complex
Dell Boomi Cloud SAP Connector (IDoc, RFC) = HTTP/REST connector Easy Ul; broad community
mapping
MuleSoft Anypoint Cloud/Hybrid SAP Connector HTTP Connector Mature APl management; ubiquity Higher complexity; costly
. On- } : ’
SAP Data Services PremiCloud Full SAP adapter Web Services (SOAP) Handles massive data loads Less suited for real-time; aging Ul
rem/Clou
e.g. SAP NetWeaver or HTTP Libraries (Python requests, . " .
Custom Scripts Any Maximum flexibility Maintenance burden; coding effort
REST etc.)
Workato/Other
Cloud Some connectors HTTP/REST/FTP User-friendly; good SaaS support May lack deep SAP features

iPaas

Table 2: Representative integration tools and their attributes. All listed tools can call Vault's REST APIs; SAP connectivity
varies.

Security and governance are also supported by these tools. For instance, SAP CPI and others offer encrypted credential
stores, and can enforce policies. Vault-specific caveats (like API rate limiting and session IDs) must be configured: e.g.
one must responsibly reuse Vault sessions rather than login for every call (“?! developer.veevavault.com) (*°

developer.veevavault.com).

Implications and Future Directions

Integration between Vault and SAP is not a one-time project but an evolving capability. Key future trends include:
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« Unified Data Lake & Analytics: As [21] suggests, companies will increasingly leverage a “unified data lake” that collects Vault and ERP

data for Al-driven analysis ([43] intuitionlabs.al). For example, combining clinical trial data (Vault Clinical) with production and inventory
data (SAP) can enable predictive insights. Achieving this requires robust ETL pipelines and possibly data virtualization layers.

+ Low-Code/No-Code Integration: The rise of tools like Microsoft Power Platform means even “citizen developers” might build Vault-SAP
automations (e.g. Power Automate calling Vault APIs to update SharePoint, which then syncs to SAP). While only for simple tasks, it

underscores a trend toward democratized integration (M*” intuitionlabs.ai).

« Standardized Interfaces: Veeva and SAP might move toward more standard connectors or APIs. One possibility is support for

healthcare data standards (FHIR) — referenced as an emerging pattern ([44] intuitionlabs.al) — which could allow deeper interoperability
between Vault (as a life sciences data source) and broader health tech systems. We may eventually see official Veeva “SAP Integration”
offerings (similar to existing Salesforce connectors) with pre-built configuration.

« Integration Governance: As integration complexity grows, formal governance is needed. Integration teams will adopt “integration as
code” (using CI/CD pipelines for integration flows) and observability tools to monitor data flows in real time. Privacy and security
regulations (GDPR, HIPAA, etc.) also demand careful design: for example, Vault-to-SAP flows may need to ensure patient data is masked
or protected.

e Cloud & Hybrid Connection: With more SAP customers on Cloud editions and Veeva always cloud, integrations will increasingly rely on
cloud middleware and APIs. Hybrid use cases (on-prem SAP calling Vault) will be supported via secure tunnels or SAP Cloud Connector.

Overall, integration will remain a strategic capability. As one expert report concludes, treating integration projects as
an afterthought is risky; instead, building a scalable integration architecture yields long-term value (“*! intuitionlabs.ai).
Teams that build a robust integration foundation — with automated pipelines, master data governance, and skilled
architects — will be well positioned to adapt to new technologies (Al analytics, digital supply chains, extended reality labs,
etc.) with less friction.

Conclusion

Integrating Veeva Vault with SAP S/4HANA is a complex but essential undertaking for modern life sciences organizations.
It unites regimen-controlled content with enterprise operations, enabling faster decision-making, higher compliance, and
smoother analytics. This report has mapped the landscape of integration approaches—highlighting wide use of ETL
pipelines, middleware platforms, and API-based connectivity—and distilled best practices from industry experience (\*°)
intuitionlabs.ai) (“* www.veeva.com). No silver bullet exists: real-world solutions combine batch and real-time flows,
leverage specialized connectors, and enforce rigorous data governance and security (*°! intuitionlabs.ai) (%%

www.mckinsey.com).

Our analysis underscores that success depends equally on technology and process. Technical design (APls, data
models, middleware) must be paired with solid program management (stakeholder alignment, change management) (>
www.mekinsey.com) (P www.veeva.com). As one reflection put it, post-merger integrations often falter without enough IT
investment or phased planning (“* www.veeva.com) (“? www.veeva.com). Conversely, companies like AbbVie and Civica
are showing that when an integration is well-executed—dedicated resources, careful mapping, robust testing—the
payoffs are substantial: reduced cost and time to market, and agility to adapt to regulatory changes.

Looking ahead, Vault—SAP integration will become more seamless. Advances in API platforms, cloud data orchestration,
and Al will simplify pipelines. Organizations emerging from today’s projects will have a “unified data backbone” ready for
innovation. In the words of a recent industry summary: integration is not just a technical project - it creates business
value (“*! intuitionlabs.ai). By treating it as a strategic capability, life sciences companies can transform silos into synergy,
harnessing the combined power of VVeeva's regulated information platform and SAP’s enterprise backbone.
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DISCLAIMER

The information contained in this document is provided for educational and informational purposes only. We make no representations
or warranties of any kind, express or implied, about the completeness, accuracy, reliability, suitability, or availability of the information
contained herein.

Any reliance you place on such information is strictly at your own risk. In no event will IntuitionLabs.ai or its representatives be liable
for any loss or damage including without limitation, indirect or consequential loss or damage, or any loss or damage whatsoever arising
from the use of information presented in this document.

This document may contain content generated with the assistance of artificial intelligence technologies. Al-generated content may
contain errors, omissions, or inaccuracies. Readers are advised to independently verify any critical information before acting upon it.

All product names, logos, brands, trademarks, and registered trademarks mentioned in this document are the property of their
respective owners. All company, product, and service names used in this document are for identification purposes only. Use of these
names, logos, trademarks, and brands does not imply endorsement by the respective trademark holders.

IntuitionLabs.ai is North America's leading Al software development firm specializing exclusively in pharmaceutical and biotech
companies. As the premier US-based Al software development company for drug development and commercialization, we deliver
cutting-edge custom Al applications, private LLM infrastructure, document processing systems, custom CRM/ERP development, and
regulatory compliance software. Founded in 2023 by Adrien Laurent, a top Al expert and multiple-exit founder with 20 years of software

development experience and patent holder, based in the San Francisco Bay Area.

This document does not constitute professional or legal advice. For specific guidance related to your business needs, please consult
with appropriate qualified professionals.
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