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Scaling Veeva Data Pipelines: Best
Practices for Handling Terabyte-Scale
Datasets

Introduction

The life sciences industry is generating unprecedented volumes of data from operational
systems like Veeva Vault and Veeva CRM. In fact, industry leaders have noted that pharma is
"awash with data,” and integrating this flood of information to glean actionable insights has
become a significant challenge. Veeva Systems’ applications are central to pharmaceutical
operations — from content management in R&D and regulatory processes to field force
interactions with healthcare providers — and these systems now produce terabyte-scale
datasets that pharma IT teams must manage and analyze efficiently. Advanced analytics and Al
initiatives (for example, Veeva's Al-driven CRM Suggestions) mine massive data volumes to
deliver recommendations, underscoring the need for robust data pipelines. To stay competitive
and compliant, organizations are increasingly focusing on scaling their data pipelines to handle
Veeva data at large scale, unifying it with other enterprise data for a 360° view of the business.

This report provides IT professionals in pharma with a comprehensive guide to scaling Veeva
data pipelines. We will focus on Veeva Vault (the content and data management platform) and
Veeva CRM (the customer relationship management system), outlining industry-specific use
cases, architectural strategies for terabyte-scale data, and best practices. We'll explore how to
efficiently ingest, transform, and integrate Veeva data using modern data platforms (including
AWS, Azure, Databricks, and Snowflake) and ETL/ELT frameworks. Key challenges - from
ensuring data quality to meeting compliance requirements like GxP and 21 CFR Part 11 - will be
addressed, with recommendations on maintaining performance without sacrificing regulatory
compliance. Throughout the report, real-world examples and comparisons are presented to
illustrate best practices, all in the context of the U.S. pharmaceutical market and its stringent
data standards.

Veeva Vault and Veeva CRM in Pharma

Veeva Vault is a cloud-native enterprise content and data management platform built
specifically for the life sciences industry. Pharma companies use Vault applications across a
range of GxP domains - including clinical, regulatory (RIM), quality, and safety — to manage
critical documents and structured data. Vault serves as a single source of truth for regulated
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content (such as trial master files, submissions, SOPs, manufacturing batch records, etc.), with
built-in compliance features (audit trails, e-signatures, security controls) to meet requirements
like FDA 21 CFR Part 11 and EU Annex 11. Because Vault often contains years of historical
records and large documents, the data volumes can be huge. For example, a major pharma
migration to Veeva Vault QualityDocs involved moving 1.7 TB of legacy data into the platform.
Vault's always-on cloud delivery means it can scale to store this content, but extracting and
analyzing Vault data at scale requires careful pipeline design. For a deep dive, see Veeva Vault:
Cloud Content Management Platform for Life Sciences.

Veeva CRM, on the other hand, is the leading life sciences CRM solution used by pharma sales
and medical teams to manage HCP (healthcare provider) engagements and track field activities.
Built on the Salesforce platform, Veeva CRM is tailored to pharma needs (e.g. capturing drug
sample drops, managing complex account hierarchies, and complying with promotional
regulations). It enables rich multichannel interaction tracking — from sales calls and emails to
events and digital content sharing — generating a trove of structured data on customer
touchpoints. As pharma embraces omnichannel engagement, the volume and variety of Veeva
CRM data have exploded (e.g. add digital channels, more roles, more stakeholders). Top
companies have thousands of reps logging daily interactions, leading to millions of records per
year in call notes, visits, and related data. Veeva's own analytics tools (like CRM Mylnsights and
CRM Suggestions) leverage this data, but many organizations seek to consolidate CRM data with
other sources for deeper insights. Recognizing these needs, Veeva introduced Veeva Nitro, a
next-generation commercial data warehouse, to help customers unify and analyze their
commercial data at scale. Veeva Nitro is built on Amazon Redshift, a petabyte-scale cloud
data warehouse, to ensure high scalability and fast performance on even the largest datasets.
Nitro provides an industry-specific data model and comes pre-integrated with Veeva CRM and
other Veeva data sources, offering a ready-made solution for companies that want instant data
warehousing with minimal custom development. For more, see Veeva Nitro: Next-Generation
Data Warehouse for Life Sciences.

Why scale Veeva data pipelines? For most large pharmaceutical firms, Veeva Vault and CRM
are not isolated systems; the real value emerges when their data is integrated with enterprise
data lakes, analytics platforms, and Bl tools. For example, commercial analytics teams combine
Veeva CRM data with prescription sales, marketing automation, and physician reference data to
measure campaign effectiveness and refine targeting. Likewise, operations teams might merge
Veeva Vault data (e.g. quality documents or regulatory submission timelines) with
manufacturing or clinical trial data to identify process improvements. These integrations often
result in multi-terabyte data lakes. Pharma companies are thus focusing on centralizing Veeva
data into unified platforms to enable advanced analytics, machine learning, and Al-driven
insights. The next sections explore use cases and how to architect pipelines to support these
demanding scenarios. For more on integrations, see Veeva Integrations.

Industry Use Cases for Large-Scale Veeva Data

© 2025 IntuitionLabs.ai. All rights reserved. Page 3 of 25


https://intuitionlabs.ai/articles/veeva-vault-cloud-content-management-platform-for-life-sciences
https://intuitionlabs.ai/articles/veeva-vault-cloud-content-management-platform-for-life-sciences
https://intuitionlabs.ai/solutions/veeva-solutions/crm-extensions
https://intuitionlabs.ai/solutions/veeva-solutions/veeva-nitro
https://intuitionlabs.ai/articles/veeva-nitro-next-generation-data-warehouse-life-sciences
https://intuitionlabs.ai/articles/veeva-nitro-next-generation-data-warehouse-life-sciences
https://intuitionlabs.ai/solutions/veeva-solutions/integrations
https://intuitionlabs.ai/?utm_source=pdf&utm_medium=document&utm_campaign=article&utm_content=scaling-veeva-data-pipelines-in-pharma-best-practices.pdf
https://intuitionlabs.ai/?utm_source=pdf&utm_medium=document&utm_campaign=article&utm_content=scaling-veeva-data-pipelines-in-pharma-best-practices.pdf

W tuitiontabs Scaling Veeva Data Pipelines in Pharma: Best Practices

Pharmaceutical IT organizations have begun to unlock new insights by leveraging terabyte-scale
datasets from Veeva Vault and CRM. Below are some industry-specific examples and use cases
where scaling data pipelines is essential:

e Omnichannel Commercial Analytics: Modern commercial teams want a 360° view of HCP
engagement. This requires blending Veeva CRM data (sales calls, emails, meetings) with
marketing data (campaigns from Marketing Cloud, website interactions) and external
reference data (e.g. prescriptions, claims). For instance, global pharma company Lundbeck
undertook an omnichannel project where data from Veeva CRM, Salesforce Marketing
Cloud, Google Analytics, and other sources are ingested into Snowflake for a unified
customer view. Using Fivetran, Lundbeck built an ELT pipeline that pulls raw Veeva CRM
data into Snowflake, transforms it with dbt (to create a consolidated customer profile), and
then even pushes insights back into Veeva CRM via Hightouch (reverse ETL). This
centralized data stack (see Figure 1) allows their sales and marketing teams to access up-
to-date insights through Bl tools (e.g. Qlik Sense) and coordinate outreach across channels.
Such use cases involve massive data volumes — e.g. every rep interaction across all
territories — so the pipeline must handle continual incremental loads and joins between tens
of millions of records to succeed. For more on data engineering and analytics, see Data
Engineering & Bl Services and Big Data Technologies in Pharma.

Figure 1: Example Omnichannel Data Architecture (Lundbeck) — Multiple sources (Veeva CRM,
Marketing Cloud, Google Analytics, etc.) are ingested via Fivetran into Snowflake. Data is
transformed in Snowflake (with dbt Cloud) and fed to analytics (Qlik) and back to operational
systems (Veeva CRM via Hightouch).

¢ Regulatory & Clinical Data Lake: On the R&D side, companies are aggregating data from Veeva
Vault RIM (Regulatory Information Management) and clinical operations Vaults to improve oversight
and cycle times. For example, a pharma might pull data on all submissions, health authority queries,
and approvals from Veeva Vault RIM (which tracks regulatory submissions globally) and join it with
clinical trial timelines, to analyze bottlenecks in getting drugs approved. One large firm integrated
Vault RIM data into its enterprise data lake on AWS to enable dashboards tracking regulatory KPlIs.
This required extracting thousands of records via the Vault API (product registrations, submission
statuses, document metadata) and storing them in a scalable data lake, then transforming them into
a star schema for reporting. Scaling is crucial here because regulatory Vaults may contain hundreds
of thousands of documents and data points spanning many years and regions. The data pipeline
must maintain the quality and traceability of this regulated data — any errors could mislead critical
regulatory strategy decisions. Ensuring compliance (audit trails of data movement, secure access) is
also key, since this data is considered GxP. In such use cases, IT teams often employ a layered
architecture: raw Vault export in a cloud object store, refined data in a warehouse, and data marts for
specific analytics like forecasting submission durations.
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¢ Quality and Manufacturing Analytics: Veeva Vault QualityDocs (and Quality Suite) manage GxP
documents like SOPs, deviations, and batch records. Pharma companies are starting to integrate
these quality records with manufacturing data historians and IoT sensor data to enable predictive
quality analytics. For example, a pipeline might ingest Vault QualityDocs data (metadata about
deviations or investigations) and combine it with production batch data from an MES (Manufacturing
Execution System) to see if certain processes or sites correlate with more quality events. Such
analysis can involve terabytes of loT and log data joined with textual data from Vault. Here, scalable
processing (e.g. Spark on Databricks) is often used to crunch the large sensor datasets, while Vault
provides the contextual metadata. One challenge is extracting unstructured content from Vault (e.g.
parsing PDF reports for keywords) — this may require specialized tools or Vault's built-in export
features. Nonetheless, the integration of Vault quality data into a big data platform can provide
powerful insights (like predicting batch failures or optimizing maintenance schedules), illustrating
why scaling these pipelines is a high-value endeavor.

e Content Usage and CRM Integration: Veeva Vault PromoMats (for promotional materials) and
MedComms Vaults store content that sales reps and medical science liaisons share with HCPs.
Companies are analyzing which content pieces are most effective by linking Vault data with Veeva
CRM call data. For example, an analysis might show that a specific brochure (stored in Vault) that
was shared during calls leads to higher prescription rates in the following weeks. Implementing this
requires pipelines to extract content engagement data (which reps shared which document, when)
from Vault and join it to CRM outcomes. With thousands of content assets and global field activity,
the dataset is large and continuously growing. An enterprise data warehouse (like Snowflake or
Azure Synapse) is often used to store this integrated data, enabling analysts to run queries
correlating content usage and sales performance. Ensuring that content metadata (e.g. document
IDs, product tags) from Vault aligns with CRM data (product detailing info, call IDs) is a data
integration challenge that must be solved via consistent data modeling or master data management.

These examples demonstrate the breadth of use cases that rely on Veeva Vault and CRM data.
Common themes include the need to combine Veeva data with other sources, the requirement to
handle large volumes (often in the order of terabytes, or millions to billions of records), and the
importance of compliance and data integrity given the regulated nature of pharma data. In the
next section, we delve into architectural best practices for building scalable data pipelines to
support such scenarios.

Architectural Strategies for Terabyte-Scale Veeva Data
Pipelines

When designing data pipelines to handle terabyte-scale datasets from Veeva Vault and CRM, a
robust architecture is paramount. The pipeline must efficiently ingest data, perform heavy
transformations, and seamlessly integrate data into analytics platforms — all while maintaining
performance, data quality, and compliance. A typical high-level architecture (often a lakehouse
pattern) might include a landing zone for raw data (data lake), a processing layer (ETL/ELT jobs
or Spark cluster), and a serving layer (data warehouse or marts). Below, we outline best
practices at each stage of the pipeline:
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1. High-Throughput Data Ingestion

Connecting to Veeva Sources: Veeva provides Open APIs for both Vault and CRM that allow
extraction of records and documents. For Vault, the REST API exposes endpoints to query object
records (e.g. studies, submissions, products in a RIM vault) and to download documents or
metadata. Veeva CRM, built on Salesforce, similarly offers APIs (including Bulk APIs) to extract
accounts, contacts, call records, etc. A first architectural decision is whether to build a custom
integration or use a pre-built connector. Teams generally have two options:

e Custom Pipeline Development: Writing code (e.g. in Python or using an open-source tool) to call
Veeva APIs and manage data ingestion. This gives full control and can be tailored to specific needs,
but requires development effort. For example, phData reported that no off-the-shelf connector for
Veeva Vault was available, prompting them to custom-build a connector to pull Vault data into
Snowflake. They leveraged Snowflake's External Functions to call the Vault API directly from
Snowflake's compute layer, integrating Vault data natively (as described later). Custom pipelines

must handle API rate limits, errors, and incremental logic.

e No-Code ETL/ELT Connectors: Using a commercial integration tool that supports Veeva. Connector
providers like Portable, Fivetran, and CData have begun offering Veeva Vault and CRM connectors
that automatically extract data into common targets (Snowflake, BigQuery, Redshift, etc.). For
instance, Fivetran's Snowflake connector for Veeva CRM can continuously replicate CRM objects into
Snowflake, alleviating the need for manual APl handling. In Lundbeck’s case, Fivetran pipelines
brought in Veeva CRM data with minimal custom code. These tools are powerful for rapid
deployment, though they add cost and one must ensure they meet compliance (many offer
encryption and audit features to satisfy pharma requirements).

Batch vs. Streaming: Most Veeva data integrations are done in batch/interval-based fashion,
since the source systems themselves are transactional SaaS platforms without native event
streams. It is common to see nightly or frequent batch jobs that pull the latest data (e.g. all
new and updated records since the last run). With terabyte-scale data, a full extract is
impractical, so incremental loading is critical. Design the pipeline to query only changed data
(Vault APIs support queries with filters or “since a timestamp”, and Salesforce APIs have change
data capture or updated-after endpoints). Some scenarios might approach near-real-time - for
example, using Salesforce streaming API or Vault notifications — but in practice a 15-minute or
hourly batch is often sufficient for analytics needs (and avoids overloading the source).

Scaling Ingestion Performance: A major consideration is how to ingest large volumes quickly.
The default REST APIs can be relatively slow for terabyte scales if not handled cleverly. Best
practices include:

e Parallelization: The ingestion component (custom script or ETL tool) should run multiple threads or
tasks in parallel, each pulling a different slice of data (e.g. by object type, or by date ranges) to make
full use of available API throughput. Splitting the data by regions or by record IDs and fetching
concurrently can drastically reduce total load time.
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e Bulk Endpoints: Utilize any bulk export features. For Veeva CRM, the Salesforce Bulk API allows
querying millions of rows in a batch job, which is more efficient than thousands of small calls. For
Vault, one can use the Bulk Data Extract features if available, or at least batch record retrievals.

e New Direct Data APIs: Notably, Veeva has very recently (2025) introduced a high-speed “Direct
Data API” for Vault, which enables data extraction up to 100x faster than traditional APIs. This
is a game-changer for terabyte-scale Vault pipelines: instead of iterating through standard REST
calls, the Direct Data API can deliver large data dumps (full or incremental) with transactional
reliability. Veeva is also rolling out native connectors for Amazon Redshift, Snowflake, and
Databricks to plug Vault data directly into these platforms. Architecture-wise, this means a Vault
Vault->Snowflake or Vault->Databricks feed could become almost seamless and near-real-time,
eliminating many custom steps. Pharma IT teams should keep an eye on these capabilities as they
mature, as they promise to drastically cut down ingestion times and simplify pipelines. In the
interim, leveraging vendor-supported connectors (like Veeva's upcoming Snowflake connector or
existing partner tools) can be preferable to custom scripts for both speed and supportability.

e Staging in Cloud Storage: For very large data pulls, another strategy is to stage data files in a cloud
storage bucket (like AWS S3 or Azure Data Lake Store) and then load them to the target system. This
is useful if the source APl can dump data to files. Some ETL tools or custom solutions will write
intermediate CSV or JSON files for each batch of records fetched from Veeva, storing them in e.g.
S3, which can then be bulk-loaded to a database. This decouples extraction and loading, and using
cloud-native transfer (like Snowflake's Snowpipe or Redshift's S3 copy) can be faster for ingesting
huge volumes. It also provides a raw backup of the data pulled, which is useful for replay or audit.
Ensure these files are encrypted and access-controlled, since they may contain sensitive or
regulated data.

e Network and API Optimizations: Given that Veeva Vault and CRM are cloud services, consider
network latency and throughput. Locating your pipeline infrastructure in the same cloud region as
the Veeva data center can improve speeds. Also, respect the API limits set by Veeva (to avoid being
throttled). If needed, coordinate with Veeva support for any large initial loads — for example,
migrating historical data out of Vault might warrant a temporary limit increase or use of the faster
Direct API.

Ingestion Example: In phData’s solution for Vault to Snowflake, they defined a Snowflake
External Access Integration object that whitelisted the Veeva Vault APl endpoints and stored
the necessary auth credentials. Then they implemented a Snowflake stored procedure in
Python (using Snowpark) that calls the Vault API (via the integration) to fetch data and write it
directly to Snowflake tables. This approach effectively pushes the ingestion into Snowflake's
compute engine, achieving parallelism and eliminating the need for a separate ETL server. A
Snowflake Task schedules this stored procedure to run periodically, keeping the data in sync.
The result is a secure, scalable ingestion that benefits from Snowflake's auto-scaling and
eliminates data hops (the data goes straight from Vault to Snowflake). This is one innovative
architectural pattern showing how modern cloud data platforms can simplify ingestion at scale.

2. Scalable Transformation and Processing
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Once the raw Veeva data lands in your environment (whether a data lake or a staging table in a
warehouse), the next step is to transform and enrich it to be useful for analytics. At terabyte
scale, transformation requires powerful processing engines and careful design to avoid
bottlenecks. Key strategies include:

e ELT in Cloud Data Warehouses: An increasingly popular approach is ELT (Extract-Load-Transform)
using cloud data warehouses like Snowflake, Amazon Redshift, Google BigQuery, or Azure Synapse.
In ELT, you load raw data first (often into a staging schema or schema-on-read table), then perform
transformations using SQL within the warehouse. The advantage for large datasets is that these
platforms are designed to handle big data with parallel query processing. For example, after
ingesting Veeva data to Snowflake, one could write SQL or use a tool like dbt (data build tool) to
transform the raw tables (e.g. flatten JSON fields, join Vault objects with lookup tables, or aggregate
CRM call data to monthly metrics). Snowflake's compute clusters can be scaled up or out (multi-
cluster warehouses) to process huge tables quickly, and complex transformations can be
materialized as new tables or views. As seen in Lundbeck’s case, raw Veeva CRM data was landed
in Snowflake and then transformed in dbt Cloud into analysis-ready models. This leverages
Snowflake's performance and avoids pulling data out for transformation. When using ELT, ensure you
partition or cluster large tables appropriately (e.g. cluster by date or ID) so that transformations
(especially joins and aggregations) remain efficient.

¢ Distributed Processing with Spark/Databricks: In some scenarios - particularly where data is
unstructured or you need custom code — a general processing engine like Apache Spark is ideal.
Databricks provides a managed Spark environment (on AWS or Azure) that many pharma companies
use for heavy data lifting. For instance, if you want to run NLP on Vault documents or build ML
models from combined CRM and external data, Spark’s distributed computing can handle large data
and iterative algorithms. With terabytes of data, you can spin up a cluster with dozens of nodes on
Databricks, reading from your data lake or directly from the warehouse using connectors. Databricks
also introduces the Lakehouse concept with Delta Lake, allowing ACID transactions on data lake
files — this can be useful if you are not using a data warehouse. A typical pattern is to ingest Veeva
data to a bronze (raw) Delta table, then use Spark jobs (notebooks or job pipelines) to refine it to a
silver (cleaned) table, and aggregate to a gold (business-ready) data mart. This medallion
architecture organizes transformations in stages for clarity and reusability. The benefit of
Spark/Databricks is the flexibility: you can use Python, R, or Scala code, integrate advanced libraries,
and handle a mix of structured and unstructured data in one platform. For example, a Spark job could
simultaneously join CRM data with large external datasets (like longitudinal prescription data or huge
genomic datasets in R&D use cases) that might be impractical to load into a traditional warehouse.
Databricks, by leveraging cloud object storage, can scale storage infinitely and process in parallel,
making it suitable for multi-terabyte pipelines. The trade-off is that it may require more data
engineering skill to optimize (e.g. caching, partitioning, memory tuning) compared to an auto-tuning
warehouse like Snowflake.
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e Micro-Batch vs. Streaming: While most Veeva pipeline transformations are micro-batch, some
advanced architectures use streaming processing for near-real-time needs. For example, if you want
to update analytics dashboards hourly with new Veeva CRM data, you might stream new records
through a tool like Apache Kafka or AWS Kinesis into Spark Streaming or Flink for immediate
transformation. This is relatively rare in pharma commercial data (where daily granularity is enough),
but could be relevant for certain monitoring (e.g. pharmacovigilance signals). Designing for
streaming adds complexity (ensuring exactly-once processing, etc.), so the common approach is still
scheduled batch jobs for transformation.

e Use of ETL/ELT Tools: Visual ETL tools (e.g. Informatica, Talend, Alteryx) or modern ELT tools
(Matillion, Dataiku) can be leveraged to design transformation workflows without heavy coding. In
the pharma context, SDG's Veeva CRM accelerator used Matillion on Snowflake to apply business
rules and curate data. These tools can push down transformations to the database (ELT style) or do
in-memory processing. They provide pre-built components for common transformations and can
improve developer productivity. The choice often comes down to team expertise and the complexity
of transformations needed. For instance, if your pipeline requires applying complex business rules
(like sales territory realignments or custom data quality checks on addresses), a tool like Matillion or
Informatica with a graphical interface might speed up development and ensure maintainability by
non-programmers. On the other hand, if the transformations are mostly straightforward SQL and you
already use dbt or SQL scripts, adding a heavy ETL tool may be unnecessary.

¢ Data Quality Management: At terabyte scale, even a small percentage of bad data can mean
millions of errors. Thus, build data quality checks into the transformation layer. This could include:
duplicate detection (e.g. ensure no duplicate CRM records post-merge), schema validation (are all
expected fields present and of correct type/range?), and business logic validation (e.g. a call record
shouldn’t have a date outside the range of the rep’s employment). Some teams create a “validation”
or "QC" report after each pipeline run — summarizing record counts, any exceptions or dropped
records, etc., to quickly flag anomalies. Data quality frameworks (such as Great Expectations or
Monte Carlo) can be integrated to automatically profile data and alert on issues. Remember: since
Veeva data often feeds regulated processes, maintaining data integrity (ALCOA principles:
attributable, legible, contemporaneous, original, accurate) is not just best practice but a
compliance expectation. For GxP relevant data, any transformation step should be traceable and
ideally validated (with testing to prove it doesn’t corrupt data).

¢ Performance Optimization: Transforming terabytes can be time-consuming, so optimize for
performance at every turn. Some tips: push filters as early as possible (don't process more data than
you need for the analytics), use set-based operations and window functions in SQL rather than row-
by-row processing in code, and leverage built-in optimization of platforms (Snowflake and Redshift
have query planners; Spark can optimize through Catalyst). Partition large datasets by a logical key
(date, region, etc.) to enable parallel processing. Materialize intermediate results if a complex query
is used in multiple downstream steps (so you compute it once). Also, monitor the transformation jobs
- if a job is consistently the slowest, profile it to find the bottleneck (could be an unoptimized join or
a skew in data that causes imbalance in parallel tasks). Tuning that one step (e.g. by adding an index,
splitting a task, or increasing compute for that step) can dramatically improve end-to-end pipeline
timing, which is crucial if you have a narrow loading window each day.

3. Data Integration and Storage
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After transformation, the refined data must be stored and integrated for consumption. This is
typically the target data store where analysts, data scientists, or applications will query the
data. At terabyte scale, the choice of storage and integration approach can make or break the
performance seen by end-users. Here are strategies and considerations:

e Centralized Data Warehouse [ Lakehouse: Most pharma companies choose a cloud data
warehouse as the single source of truth for integrated Veeva data and beyond. Snowflake has
gained significant traction in life sciences for this purpose, as it can store structured and semi-
structured data together, auto-scale to handle large workloads, and requires minimal maintenance.
By centralizing Veeva Vault's operational data into an analytical store like Snowflake, companies can
easily join it with other data and apply advanced analytics and Al. Snowflake's support for secure
data sharing is also a plus if multiple teams or partners need access. Similarly, Amazon Redshift
(especially with the RA3 nodes and Redshift Spectrum for S3 data) or Azure Synapse Analytics
(with its pooled SQL and Spark engines) are used to house integrated datasets. The scalability of
these warehouses (Redshift and Synapse can both scale to petabytes with cluster architectures) is
generally sufficient for even the largest pharma’s Veeva datasets. Each has different performance
tuning considerations, but all can be made to work for terabyte scale with proper design (distribution
keys in Redshift, proper indexing and partitioning in Synapse, etc.). Some organizations opt for a
data lakehouse approach instead — using a data lake (on S3/ADLS) as the primary store with tools
like Databricks SQL or Trino/Presto to query it — but this can be more complex to achieve the same
ease-of-use as a warehouse. In regulated environments, the strong governance features of
warehouses (access control, row-level security, etc.) often tilt the balance in their favor.

¢ Schema Design and Data Modeling: An architectural foundation for integration is the data model.
Terabyte-scale data doesn’t mean you shouldn’t model it — in fact, a good schema will make large
data manageable. Many pharma companies use a star schema or snowflake schema for analytics,
even if under the hood it's a denormalized big table. For example, Veeva CRM data might be
organized into fact tables like FactInteractions (with measures like call duration, samples given)
linked to dimension tables like DimHCP (doctor details), DimProduct , DimRep , etc. This allows
efficient OLAP-style queries (e.g. “total calls by product by region last quarter”). Veeva Nitro
provides an industry-specific data model out-of-the-box for commercial data, which includes pre-
defined entities for accounts, product sales, activities, etc., aligned to common pharma analytics
needs. Even if you don't use Nitro, its data model can inspire your custom model. The model should
also integrate Vault data if needed; for instance, linking a Vault document record to a CRM activity if
the use case is content usage. Plan for surrogate keys to join data from different systems (e.g.
match on email or an HCP identifier if CRM and an MSL system need linking). With large data, avoid
overly complex joins in the final queries; pre-join or flatten data in ETL if certain combinations are
very frequent.
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¢ Data Lake for Raw and Archive: It is common to keep a copy of raw Veeva data (especially
documents or large JSON outputs) in a data lake for archival and possible reprocessing. Cloud object
storage (Amazon S3, Azure Blob/ADLS, or Google Cloud Storage) is cheap and virtually unlimited, so
it's good practice to land raw dumps or incremental files there. This can also facilitate integration
with file-based or Al workflows. For example, if Vault documents (PDFs, images) were exported for
an Al project, the data lake is where they'd reside for a data scientist to pick up. Ensuring the lake
and warehouse are synchronized (e.g. using the same partitioning scheme or metadata) can
provide flexibility: analysts can query summarized data in the warehouse, while data scientists can
pull the raw data from the lake when needed, all derived from the same source extracts.

¢ Integration with Other Data and Master Data Management: Integrating Veeva data is not just
about technical joins, but also about aligning master data. Pharma companies often have a Master
Data Management (MDM) system for customers (HCPs, HCOs) and products. Veeva OpenData is one
such reference data source for HCPs. When bringing Veeva CRM data into a warehouse, integrating it
with MDM (for a unified customer identifier) is crucial to combine it with, say, third-party prescription
data or marketing email data. Similarly, Vault data might have product codes or study codes that
should align with enterprise master lists. The pipeline architecture should include reference data
lookups or augmentation. This could mean pulling data from an MDM hub (which might be another
database or flat file) and merging it in transformations. For example, a pipeline might take the HCPs
from Veeva CRM, match them to an internal ID from an MDM table, and store that mapping, so that
all future joins to sales data or other sources use the consistent ID. This prevents siloed analysis and
improves data quality (no duplication of slightly different records representing the same entity). In
terms of platform, one might integrate an MDM feed into Snowflake or use cloud ETL to bring
reference data alongside Veeva data.

e Serving Data to Consumers: Finally, consider how end-users will access the integrated data.
Commonly, Bl tools (Tableau, Power BI, Qlik) will connect to the warehouse to allow analysts to
create dashboards on Veeva data (e.g. a dashboard of KPIs for field activity or a regulatory
submissions tracker). Ensure the warehouse can handle the concurrency of multiple users querying
at once - this is where platforms like Snowflake shine, by letting you spin up multiple virtual
warehouses to isolate workloads. If using Redshift, you may need to size the cluster for peak
concurrency or use Redshift Spectrum for ad-hoc queries. Another aspect is APl access —
sometimes other applications or data scientists want to pull data via APIs. You might implement
REST APIs on top of the warehouse (using a middleware or API gateway) or use tools like GraphQL if
flexible queries are needed. Given this report’s focus is internal IT pipelines, suffice to say that the
architectural decisions at the integration stage should ensure the data is easily accessible but
also secure (apply row-level security if needed, such as restricting certain regulatory data to specific
user groups).
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e Compliance and Security by Design: Integration doesn’t escape the compliance requirements. By
this stage, you have potentially mixed data of different sensitivity levels. Veeva Vault data is often
highly regulated (e.g. confidential drug info), and CRM data includes personal data of HCPs (names,
contacts), which in the US must comply with privacy laws and, if it involves patient data (unlikely in
CRM but possible in some contexts), HIPAA. Therefore, architect the storage with encryption at
rest, and use role-based access controls. Cloud platforms allow easy encryption (Snowflake
encrypts all data at rest by default; S3 and ADLS offer encryption and key management). Also,
consider data retention policies — e.g. you might not retain personal data longer than necessary;
maybe you aggregate or anonymize older data. The architecture can include steps to anonymize or
mask data when moving from raw to curated (for instance, hashing personal identifiers if granular
data isn't needed in final analytics). By integrating compliance considerations early, you avoid painful
re-engineering later.

The table below summarizes some of the key tools and platforms commonly used by pharma IT
teams for building large-scale Veeva data pipelines, along with their roles and considerations:

. Strengths for
Platform | Role in Veeva . .
- Terabyte-Scale Considerations
Tool Data Pipeline
Data
AWS Cloud Storage and AWS offers a mature, Managing AWS
(S3, Redshift, processing scalable ecosystem:  services requires cloud
EMR, Glue) environment S3 provides virtually  engineering expertise —

© 2025 IntuitionLabs.ai. All rights reserved.

(many Veeva
customers
deploy pipelines
on AWS). For
example,
Amazon S3 can
serve as a raw

unlimited storage;
Amazon Redshift is
petabyte-scale and
proven (Veeva Nitro
leverages Redshift
for high performance
on large commercial

e.g. tuning Redshift
distribution keys or
managing EMR
clusters. There's more
operational overhead
compared to fully
managed platforms.

data lake, datasets); EMR can Companies must
Amazon Redshift  run large Spark jobs.  implement shared
as a data Arich set of services responsibility controls

warehouse, and
AWS Glue or
EMR (Spark) for
ETL processing.
Veeva's own
Nitro product is
built on AWS.

(AWS Lambda, Step
Functions, etc.)
enables serverless
and event-driven
pipeline
components.
Compliance-wise,
AWS has GxP

(AWS is GxP-
compatible but
customers must
validate their specific
use). Cost
management is key at
TB scale (e.g. large
Redshift clusters can
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Platform |
Tool

Azure Cloud
(ADLS,
Synapse,
ADF, Azure
Databricks)
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Role in Veeva
Data Pipeline

Microsoft Azure
is another
popular choice in
pharma (many
large pharmas
have strategic
Azure
partnerships).
Azure Data Lake
Storage (ADLS)
holds raw files,
Azure Synapse
Analytics is a
combined
warehouse and
Spark platform,
and Azure Data
Factory (ADF)
orchestrates
pipelines. Azure
Databricks
provides a first-
party Spark
service.

Scaling Veeva Data Pipelines in Pharma: Best Practices

Strengths for
Terabyte-Scale
Data

guidance (a
whitepaper for GxP
systems on AWS)
and many pharma
firms have validated
AWS environments.

Strong integration
with enterprise IT
(Active Directory for
access, etc.) and
Microsoft's
compliance portfolio.
Azure Synapse can
handle big data with
its MPP architecture
and offers both SQL
and Spark engines
for transformation.
Azure Databricks is
optimized for Azure,
enabling scalable
machine learning or
ETL with Spark. ADF
provides a drag-and-
drop pipeline builder
with native
scheduling and
integrates with a
wide array of
sources. Azure has
published GxP
guidelines and
conducted audits

Considerations

be expensive; use spot
instances or serverless
options where
possible).

Azure's data ecosystem
has many components;
choosing the right ones
and configuring them
requires design effort.
For instance, deciding
between Synapse vs.
Databricks for a given
transformation task can
be tricky (Synapse SQL
vs Spark tradeoff).
Also, not all SaaS
connectors are
available natively — one
might need to use
third-party tools or
self-hosted integration
runtime for certain
sources like Veeva
(though Azure does
have logic apps or
could leverage Power
Platform connectors).
Ensure network and
security configuration
(VNETS, private links)
are done to protect

Page 13 of 25


https://intuitionlabs.ai/?utm_source=pdf&utm_medium=document&utm_campaign=article&utm_content=scaling-veeva-data-pipelines-in-pharma-best-practices.pdf
https://intuitionlabs.ai/?utm_source=pdf&utm_medium=document&utm_campaign=article&utm_content=scaling-veeva-data-pipelines-in-pharma-best-practices.pdf

E IntuitionLabs

Platform |
Tool

Snowflake
Data Cloud
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Role in Veeva
Data Pipeline

Cloud-native
data warehouse
and analytics
platform
(available on
AWS, Azure,
GCP) often used
to centralize
Veeva data and
other enterprise
data. Snowflake
can serve as the
single source of
truth and
perform ELT
transformations
via SQL or
Snowpark.

Scaling Veeva Data Pipelines in Pharma: Best Practices

Strengths for
Terabyte-Scale
Data

(e.g. Azure meets
ISO 9001 and 27001
for quality and
security, which helps
fulfill 21 CFR Part 11
expectations).

Snowflake provides
near-infinite
scalability and
concurrency with a
separation of storage
and compute. It
handles terabyte to
petabyte scales
effortlessly and can
auto-scale for many
users without
performance loss.
Maintenance is
minimal (no indexing
or tuning required in
most cases) — ideal
for lean IT teams.
Snowflake supports
structured and semi-
structured data
(JSON from Vault
APlIs can be parsed
in SQL). It also now
supports external
functions and

Considerations

data in transit. Azure
also follows the shared
responsibility model for
compliance, so
validation of
applications on Azure is
the user's
responsibility.

Proprietary platform -
there is lock-in and all
datarests in
Snowflake's managed
storage. Costs can
accumulate with heavy
usage (storage is
cheap, but compute-
hours for large
transformations or
many users can be
significant; however,
the ability to scale
down when idle helps).
Lacks built-in “flow"
orchestration (one
would use Snowflake
Tasks or external
orchestrators to
schedule jobs). For
very complex data
science, some prefer
Spark engines outside
Snowflake, though
Snowpark is bridging
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Platform |
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Databricks
Lakehouse
(Apache
Spark)
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Role in Veeva
Data Pipeline

Unified analytics
platform that can
handle batch,
streaming, and
machine learning
on large data
volumes. Often
used in pharma

Scaling Veeva Data Pipelines in Pharma: Best Practices

Strengths for
Terabyte-Scale
Data

Python (Snowpark),
enabling complex
pipelines (like calling
Veeva APIs directly
from Snowflake as
phData did). Many
pharma companies
trust Snowflake for
sensitive data;
Snowflake is HIPAA
compliant and offers
virtual private
Snowflake
deployment for extra
security. Data
sharing features
allow easy
collaboration or
providing data to
partners (e.g.
sharing cleaned
Veeva data with a
third-party analytics
vendor without data
copies).

Based on Apache
Spark, Databricks
excels at large-scale
transformations and
ML. It can process
terabytes of data in
parallel across a
cluster, making it

Considerations

that gap. It's important
to enforce governance
in Snowflake (it has
robust role-based
access control, but
needs to be configured
properly, especially for
compliance — e.g. use
separate roles for raw
vs curated data, and
time travel features for
audit).

Requires
Spark/Python/SQL
skills to fully utilize — a
learning curve for
teams used to point-
and-click ETL. While
Databricks simplifies
Spark, one still needs
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Role in Veeva
Data Pipeline

R&D but
increasingly in
commercial data
engineering as
well. It can be the
processing
engine in a
pipeline
(connected to
data in S3, ADLS,
or even
Snowflake).

Scaling Veeva Data Pipelines in Pharma: Best Practices

Strengths for
Terabyte-Scale
Data

suitable if your Veeva
data must be joined
with other big
datasets or if you
want to apply
advanced algorithms
(e.9. NLP on
document text,
predictive models on
CRM data). The
Lakehouse
architecture allows
storing data in open
formats
(Parquet/Delta) on
cheap storage and
still get ACID
transactions and
SQL queryability.
Databricks also
offers built-in ML
tools and notebooks,
which can attract
data scientists to
directly explore
Vault/CRM data. It
integrates well with
AWS and Azure
services for a
seamless pipeline
(e.g. using Azure
Databricks with ADF,
or AWS Databricks
with S3). Given that

Considerations

to optimize jobs (e.g.
partitioning, caching)
for best performance
on big data. Also, cost
control is vital: an
undisciplined use of
large clusters can rack
up costs. For
compliance, the open
nature means you must
carefully control code
changes, notebook
access, and cluster
configurations in

validated environments.

Databricks can be
configured for
compliance (e.g. VPC
deployments, secure
clusters, audit logs),
but it's up to the user
to do so. Another
consideration is that if
the data ultimately lives
in Snowflake or a DB,
using Databricks adds
an extra layer — some
teams choose one or
the other for simplicity,
while others use both
(Databricks for heavy
lifting, Snowflake for
serving).
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ETL/ELT &
Orchestration
Tools
(Fivetran,
Matillion,
Airflow, etc.)
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Role in Veeva
Data Pipeline

Supporting tools
to streamline
pipeline
development and
scheduling.
Fivetran,
Portable, CData
etc. provide
source
connectors for
Veeva; Matillion
or Informatica
can manage
complex ETL
flows; Apache
Airflow or Azure
Data Factory
handle
orchestration of
jobs.

Scaling Veeva Data Pipelines in Pharma: Best Practices

Strengths for
Terabyte-Scale
Data

Databricks is a
managed service, a
lot of the DevOps
overhead of Spark is
removed (auto-
scaling clusters,
managed Delta Lake,
etc.).

These tools can
accelerate
development:
Fivetran, for
example, offers a
Veeva connector to
replicate data with
“few clicks”,
handling all API calls,
schema creation,
and updates
automatically. This
"plug-and-play”
integration is
valuable when time-
to-value is important,
and it often handles
incremental sync
cleverly. Matillion
(an ELT tool) has a
Veeva CRM
accelerator
(developed by SDG)
that brings raw CRM
data into Snowflake

Considerations

Each additional tool
introduces complexity
and cost. Managed
connector services like
Fivetran charge based
on data volume (which
at terabyte scale can
get expensive, though
it saves engineering
effort). If data logic is
very custom, a generic
connector might not
capture everything (you
may still need custom
steps, e.g. handling
Vault documents
differently). ETL tools
like Informatica require
infrastructure and often
license fees, and can
be overkill if you're
primarily using SQL
transformations in a
warehouse. Open-
source orchestration
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Role in Veeva
Data Pipeline

Scaling Veeva Data Pipelines in Pharma: Best Practices

Strengths for
Terabyte-Scale
Data

and applies
transformations to
create ready data
marts. Using such an
accelerator can cut
down
implementation time
and incorporate best
practices (like
staging, cleaning,
then publishing
data). Airflow (or
cloud equivalents
like AWS Managed
Workflows, Google
Cloud Composer)
gives a lot of control
for orchestrating
custom pipelines —
it's code-based but
with clear DAGs to
manage
dependencies
between tasks (like
“first ingest from
Vault, then run
transform X, then
load to Y"). These
tools also provide
monitoring, alerting,
and retry
mechanisms out-of-
the-box, which are

Considerations

(Airflow) needs hosting
and can be complex to
maintain (ensuring the
scheduler is always
running, etc.), whereas
cloud-native
orchestrators (ADF,
AWS Glue workflows)
may be simpler but less
flexible. It's key to
assess your team’s skill
set: if Python is strong,
Airflow might be great;
if not, maybe ADF's
visual scheduling is
safer. Always ensure
that any tool used is
configured to log its
activities (for audit) and
has proper access (e.g.
storing credentials to
Veeva in a secure vault,
not in plain scripts).
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. Strengths for
Platform | Role in Veeva . .
L Terabyte-Scale Considerations
Tool Data Pipeline Data

essential for
production reliability.

Table 1: Tools and platforms commonly used in pharma for scaling Veeva data pipelines, with
their roles, strengths, and considerations. (AWS — Amazon Web Services; Azure — Microsoft
Azure; GxP — Good Practice regulations; ISO 9001/27001 - quality and security certifications;
HIPAA - U.S. health data privacy law)

As shown in Table 1, there is a rich ecosystem of technologies available. Often, a hybrid
approach is used - for example, ingest with Fivetran into Snowflake, transform with dbt, and
orchestrate with Airflow — combining multiple tools’ strengths. The best architecture depends on
the organization’s existing tech stack, expertise, and specific requirements (e.g. real-time needs,
preference for code vs GUI, on-prem constraints, etc.). The goal is to achieve a scalable,
maintainable pipeline where each component is built to handle growth in data volume.

Ensuring Data Quality, Compliance, and Performance

Building a pipeline is not just about moving data; in the pharmaceutical realm, how you move
and manage that data is critically important. We must ensure that as we scale up to terabyte
levels, data quality remains high, compliance requirements are met, and the system continues
to perform efficiently. Let's address these three areas with best practices:

Data Quality and Governance
Quality issues in source data are often amplified at scale. A few strategies to uphold data quality:

¢ Implement Data Validation Rules: Integrate checks at various pipeline stages. For instance, after
ingestion from Veeva CRM, verify the record counts match what was expected (e.g. if 100k calls were
logged last quarter in CRM, does the raw extract have 100k records?). Use assertions like “no nulls in
primary key fields,” “date fields in valid ranges,” etc. If a check fails, flag it for investigation rather
than silently pushing bad data forward. Some pharma companies utilize frameworks like Great
Expectations to declare these validations in code and generate a report each run.

¢ Deduplication and Mastering: With data coming from multiple systems, duplicates can arise (e.g. a
doctor exists in both Veeva CRM and a third-party list). Ensure your pipeline includes de-duplication
logic — perhaps using an MDM or rules like “match on NPI (National Provider Identifier) and choose
the most recent record as master.” This cleans the integrated dataset so that end analyses (like
counting unique HCPs reached) are accurate.
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e Metadata Management: As data pipelines grow complex, keeping track of lineage (where did this
data come from?) and definitions is vital. Use a data catalog or at least maintain documentation for
each data element. For example, define what exactly a “Call_Count” metric includes (does it include
virtual meetings or only face-to-face?) so that business users trust the numbers. Some tools provide
automated lineage tracking — even something as simple as naming conventions can help (e.g. prefix
tables with “stg_" for staging, “dim_" for dimension to indicate their role).

e Audit Trails: Particularly for GxP data, an auditable record of data handling is needed. Ensure your
pipeline logs all major actions — e.g. "Extracted 5,000 records from Vault at 2025-05-01 02:00 by
service account X,” “Transformed table Y: 4,950 records output, 50 records filtered out due to
validation.” These logs could be kept in a separate database or even as files. In case of an audit or an
investigation into an anomaly, these records help demonstrate control over the data process (a FDA
inspector might not ask for this level of detail for an analytics pipeline, but it's good practice
internally). Veeva Vault itself maintains audit trails for any data changes in its system; once data is
outside, it's our responsibility to maintain traceability.

¢ Continuous Improvement: Data quality is not a one-time effort. Set up a feedback loop with data
consumers. For instance, if an analyst finds weird data (like an abnormally high number of calls for a
rep), they should feed that back to IT, who can then see if it's a pipeline issue or source issue. Over
time, you may enhance the pipeline to handle new edge cases (e.g. a new type of relationship in CRM
causing double counting, or a Vault field that was sparsely used suddenly becoming important).
Keep an eye on data quality KPIs, such as % of records failing certain rules or time lag of data
freshness.

Compliance (GxP, 21 CFR Part 11, Data Privacy)

Compliance needs to be woven into the pipeline design from end to end. Some best practices
include:

¢ System Validation and Documentation: If the pipeline or its output is used for any decision that
falls under GxP (Good Practice) regulations, the system might need to be formally validated. For
example, if you generate a report from the data warehouse that is used in an FDA submission or an
internal quality decision, the data warehouse and pipeline could be in scope for validation. This
means you would need user requirements, a validation plan, IQ/OQ/PQ
(Installation/Operational/Performance Qualification) tests, and a traceability matrix mapping tests to
requirements. While this can be a heavy exercise, many pharma companies apply a risk-based
approach — perhaps not fully validating an exploratory analytics pipeline, but still following good
software development practices (code review, testing, change control). Leverage vendor
documentation: cloud providers like AWS and Azure have templates and guidelines for GxP
compliance (Montrium’s Azure GxP qualification guideline, AWS’s GxP whitepaper, etc.). These often
include suggested operational controls and examples of how other pharma clients validated similar
setups.
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e 21 CFR Part 11 Considerations: Part 11 primarily deals with electronic records and signatures. In a
data pipeline context, the focus is on ensuring data integrity and security of electronic records.
Key Part 11 principles to apply: secure user access (unique user IDs, password controls — ensure your
databases tie into corporate identity systems rather than shared logins), audit trails (discussed
above - any change to data should be recorded or at least the creation of records logged), and if any
records are modified by the pipeline (unlikely; typically we append new data rather than alter
historical data), that should be captured. If the pipeline triggers any automated decisions that
normally a user would sign (not common in analytics; more common in operational systems), you'd
need to incorporate electronic signature components. Usually, pipelines feeding analytics are not
direct Part 11 records, but the principle of data integrity still applies since those analytics could
inform GxP decisions. One practical step is to treat your production data pipeline as a controlled
system - restrict who can change the ETL code, and document those changes via a change
management process. This prevents unauthorized tweaks that could inadvertently corrupt or filter
data without trace.

e Data Privacy and Confidentiality: Although Veeva CRM primarily contains business contact
information (HCPs), which is not protected health information, it still must be handled carefully under
privacy laws (HCPs have personal data rights under laws like CCPA in California, etc.). Vault may
contain patient data in contexts like clinical trial documents or pharmacovigilance. Ensure that any
personal data is protected — use encryption keys managed with proper access, limit access to raw
identifiable data, and consider pseudonymization if possible. Also, when moving data cross-border
(if your pipeline stores data outside the source region), ensure compliance with data residency
requirements or cross-border data transfer rules that companies often impose to meet GDPR or
other regulations. For U.S.-based context, HIPAA might come into play if the data includes any
patient health information — generally Veeva CRM doesn’t, but Vault could (like patient records in a
study). If so, your cloud environment or warehouse should be HIPAA-compliant (e.g. Snowflake
offers HIPAA support and will sign a BAA, Business Associate Agreement, as will AWS/Azure).

¢ Retention and Archiving Policies: GxP records usually have retention requirements (for example,
clinical trial data might need to be kept for X years post-study). Decide how your pipeline will respect
deletion or archiving needs. If, say, a Vault record is deleted as per a retention policy, does that
deletion flow to your analytics store? If not, you might be keeping data longer than intended.
Implement purge processes if necessary, or at least mark data as inactive. Conversely, for certain
financial data (like Sunshine Act data for HCP spend), you might extend retention in the warehouse
for trend analysis beyond operational needs. Just document these decisions and ensure alignment
with the company’s quality unit or data governance board.

¢ Quality Assurance Oversight: In many pharma IT departments, a QA or compliance team will review
and sign off on systems that handle regulated data. Engage them early — show them your pipeline
design, discuss risk mitigations, and perhaps conduct a formal risk assessment (to identify where
data integrity could be at risk and how you control it). This not only helps compliance but often
improves the robustness of the pipeline (because it forces thinking about worst-case scenarios and
adding fail-safes).

Performance and Scalability Tuning
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Even with the right tools, a poorly tuned pipeline can choke on large data. To maintain
performance as data scales:

e Scalability Testing: Don't wait for the data to naturally reach terabytes before discovering
bottlenecks. Perform scalability testing using synthetic data if needed. For example, after building
the pipeline, create a test where you simulate 2x or 5x the current data volume (duplicate the data or
use a data generation tool) and run the pipeline through. Measure how the duration and resource
usage scales. Ideally, it should be linear or sub-linear. If you find a step that balloons in time,
investigate that component. Perhaps an index is needed, or maybe the architecture needs to be
adjusted (e.g. splitting one monolithic job into parallel jobs). This practice helps future-proof the
pipeline for growth.

¢ Monitoring & Observability: Implement monitoring on both the pipeline process and the data
platform. Cloud platforms have monitoring (CloudWatch for AWS, Azure Monitor, Snowflake's
Account Usage views, etc.). Track metrics like pipeline execution time, row counts processed, CPU
and memory usage of jobs, query performance stats, etc. Over time, this helps spot trends (e.g. a
gradual slowdown as data grows, indicating maybe partitions need adjusting or hardware needs
scaling). Also set up alerts for failures or extreme slowdowns, so the team can respond quickly — for
example, if last night's ETL took twice as long and finished at 8am instead of 6am, alert so that you
can check if today's data is delayed or incomplete.

¢ Use of Caching/Materialized Views: For frequently accessed large data, consider materialized
views or result caching. If analysts often run the same heavy query (say, a join of three big tables)
daily, it might be worth materializing that as a table or using a materialized view feature so that the
computation is done once and reused. Snowflake has an automatic result cache for repeated queries,
and you can also build materialized views that it maintains. Redshift and Synapse have similar
capabilities (result caching, indexed materialized views). This improves the interactive performance
for end-users and reduces load on the system.

e Query Optimization for End Users: Educate the consumers of the data on how to query efficiently.
Sometimes a perfectly capable pipeline can be bogged down by inefficient usage — e.g. a user
joining the largest tables without filters, or exporting a giant dataset to Excel (!). Providing well-tuned
data marts or summary tables for common queries can steer users towards performant patterns.
Also, using data visualization tools’ features (like aggregations in the Bl tool vs. raw data pulls) can
help. From the IT side, you can limit resource-heavy operations by configuring warehouses or query
timeouts, but it's better done by design (giving them what they need in an optimized form).

¢ Periodic Refactoring: As the pipeline evolves (new data sources, more data, new requirements),
take time to refactor. Maybe initial design decisions no longer make sense at 10x the data volume.
Perhaps a step that was fine on 100 GB is now a big problem on 1 TB — could you redesign that part
(e.g. switch from row-by-row API calls to a bulk APl now available)? Make use of advancements: for
instance, the recent Direct Data API for Vault (100x faster) might allow you to re-engineer the
ingestion stage to cut down several hours of runtime. Staying current with the tech (like new features
in Snowflake, Databricks improvements, etc.) can provide opportunities to enhance performance.
This is an ongoing effort and should be part of the pipeline’s lifecycle management.

In summary, focus on data integrity and reliability first — scaling is pointless if the data can't
be trusted or if using it might violate regulations. But with those safeguards in place, leverage
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the flexibility of cloud platforms to scale out and tune performance. In the U.S. pharma
context, where regulatory scrutiny and the stakes for data accuracy are high (think drug
approvals or compliance reports), a well-governed yet agile data pipeline can become a strategic
asset.

Conclusion

Pharmaceutical companies today face both an opportunity and a challenge in their data: systems
like Veeva Vault and Veeva CRM contain a goldmine of information, but unlocking that value
requires pipelines that can scale to enormous volumes while preserving precision and
compliance. By adopting the best practices outlined — from high-throughput ingestion (using
APIs or connectors optimized for bulk data) to robust transformation (leveraging cloud
warehouses and Spark for heavy lifting) and smart integration into unified data platforms — IT
teams can build data pipelines that seamlessly handle terabyte-scale datasets. The examples
of industry use cases demonstrate that the effort is worthwhile: integrated Veeva data can power
omnichannel insights for commercial teams, accelerate regulatory processes, improve quality
and patient outcomes, and feed advanced Al models that drive innovation.

Crucially, scaling data pipelines in pharma must go hand-in-hand with upholding data quality
and compliance. The report emphasized strategies to ensure GxP compliance (such as
maintaining audit trails and validating critical portions of the pipeline) and to keep performance
optimized (through monitoring and exploitation of new technologies like Veeva's high-speed
Direct Data API). The technology landscape — AWS vs. Azure, Snowflake vs. Databricks, etc. —
offers multiple right answers; many organizations will choose a combination that best fits their
legacy environment and future vision. The common thread is a modular, scalable architecture
that can grow as data grows, without needing complete redesign.

As of 2025, the trend in the U.S. pharma market is clear: more companies are investing in
modern data stacks for their Veeva and other enterprise data, moving away from siloed reports
to centralized data clouds. This centralization is enabling the next wave of digital transformation
— from Al-driven suggestions in CRM to real-time operational dashboards and beyond. By
following the best practices and strategies detailed in this article, pharma IT professionals can
ensure their Veeva data pipelines are ready to scale, delivering timely, actionable insights from
even the largest datasets in a compliant and efficient manner. The result is a data-driven
organization that can move with speed and confidence, turning the terabytes of Veeva Vault and
CRM data into a strategic advantage in the highly competitive and regulated pharma landscape.

Sources: The information and recommendations in this report are supported by industry case
studies, technical articles, and vendor documentation, including insights from phData on
integrating Veeva Vault with Snowflake, Veeva's announcements on Nitro and high-speed APIs,
and real-world examples such as Lundbeck’s data stack for Veeva CRM, among others. All
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references have been cited inline to provide further reading and evidence for the best practices

discussed.

When discussing compliance and regulatory requirements, see also Al and the Future of

Regulatory Affairs in Pharma.
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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 an Al software development company specializing in helping life-science companies
implement and leverage artificial intelligence solutions. Founded in 2023 by Adrien Laurent and based in
San Jose, California.

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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