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Executive Summary

Manufacturing enterprises that automate their MES data management processes achieve
significant reductions in data loading time and substantially fewer configuration errors,
directly accelerating time-to-production and strengthening regulatory compliance posture.

In today’s data-driven landscape, organizations rely on fast, accurate, and scalable data movement to
support analytics, operations, and decision-making. However, many enterprises face challenges with
inefficilent data import/export processes, inconsistent data quality, and limited automation
capabilities. These issues can lead to delays, errors, and increased operational costs. We have
designed and implemented the Batch Loader (BL), a highly scalable Web Application built to
support mass data import/export processes. The design of BL is based on real-world
observations, challenges Opcenter Modelers face during manual Opcenter data creation and during

migrating them across multiple servers.

A key advantage of this architecture is that the system hosting Batch Loader does not require
Opcenter to be installed locally. This separation reduces dependency on high-end infrastructure and
allows for more efficient resource utilization. As a result, organizations can minimize investment in
high-performance servers specifically for BL software, while still maintaining effective

communication with multiple Opcenter systems.

Reduction in data loading time compared to manual instance

Slgnlfl Cant creation through the Opcenter portal interface.

C Improvement in data accuracy through metadata-driven
Sub Stantlal validation, compared to error-prone manual entry processes.

Single Batch Loader instance connects to and serves multiple
Opcenter application servers simultaneously.

This white paper presents a comprehensive analysis of the Batch Loader platform—its architectural
design, operational capabilities, security framework, and measurable business impact. Written for
both technical stakeholders and executive decision-makers, it demonstrates how the Batch Loader
transforms MES data management from an operational constraint into a strategic enabler of

manufacturing excellence.
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The Manufacturing Data Imperative

The global manufacturing sector is undergoing a period of unprecedented digital transformation.
Manufacturers that successfully digitize their operations achieve meaningful reductions in machine
downtime, significant improvements in labor productivity, and measurable decreases in cost of
quality. At the center of this transformation sits the Manufacturing Execution System—the

operational technology layer that bridges enterprise planning and shop-floor execution.

The global MES market continues to grow rapidly, driven by regulatory compliance mandates,
product complexity growth, and the accelerating convergence of IT and OT systems across
regulated manufacturing industries.

The Role of Modeling Data in MES

Siemens Opcenter (formerly Camstar) has established itself as a leading MES platform across
regulated industries. Atits core, Opcenter operates on a modeling data layer—a master configuration
framework comprising Named Data Objects (NDOs), Revisioned Data Objects (RDOs), and their
associated fields, sub-entities, and reference relationships. This modeling data defines every aspect
of how production systems behave: product specifications, process workflows, resource allocations,
quality checkpoints, and regulatory compliance rules.

A single product line introduction in a semiconductor facility may require the creation or
modification of hundreds of interdependent modeling instances across specifications, workflows,
task lists, operations, and resource definitions. When this effort must be replicated across
development, validation, pre-production, and production environments, the cumulative data

management workload becomes a primary constraint on organizational agility.

The Scale of the Challenge

Modern Opcenter deployments typically involve thousands of modeling objects, each with dozens of
configurable fields, nested sub-entities, and cross-referencing relationships. Manual configuration of
a single complex modeling instance through the portal interface is a time-intensive process. For mid-
scale implementation campaigns involving hundreds of instances across multiple environments, the
cumulative manual workload becomes a significant constraint on organizational agility and project

timelines.
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Problem Analysis - The Data Management Gap

Despite investing in world-class manufacturing execution infrastructure, many enterprises continue
to rely on manual, one-at-a-time workflows to create and maintain the modeling data that drives
their production systems. This disconnect—between platform sophistication and process

primitiveness—creates measurable business impact across six interconnected dimensions.

Productivity Erosion

Modelers spend most of their productive capacity performing repetitive data entry rather than
focusing on system design, process optimization, and value-adding engineering tasks. In
organizations with limited modeling resources, this creates a direct throughput constraint on MES

implementation and evolution velocity.

Cascading Schedule Dependencies

Dependent teams—including process engineers, quality assurance, validation specialists, and
production operations—are forced to wait for modeling data completion before beginning their
work. Delays in data loading propagate into significantly longer delays in go-live readiness when

accounting for downstream testing and validation cycles.

Environment Migration Risk

Enterprise Opcenter deployments maintain separate development, testing, pre-production, and
production environments. Without automated migration tools, modelers must manually recreate
every instance in each target environment—introducing risk at the most critical stage of the
deployment lifecycle. Field-level discrepancies between environments can trigger unexpected

production behavior, quality events, and regulatory findings.

Data Integrity and Compliance Exposure

In regulated industries operating under 21 CFR Part 11, EU Annex 11, and ISO 13485, manufacturing
data integrity is not merely an operational concern—it is a compliance obligation. Manual data entry
across multiple environments by multiple team members introduces inconsistencies that can

compromise audit readiness, trigger batch rejections, and necessitate costly remediation efforts.

Infrastructure Inefficiency

Without a centralized data management tool, organizations must install the full Opcenter software
on every workstation used for data loading. This means higher software licensing costs, more servers

to maintain, and additional IT support overhead—all without improving the speed or quality of data
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management itself. In short, the infrastructure cost grows in proportion to the number of people

doing data entry, rather than scaling with the volume of data being managed.

Limited Operational Visibility

When modelers enter data manually through the Opcenter portal, the organization has no centralized
view of what was loaded, when, or by whom. There is no way to track import progress in real time,
no historical trend analysis of data loading activity, and no ability to compare proposed changes
against existing data before committing them. This lack of visibility makes it difficult to manage data

quality, identify bottlenecks, or prepare for regulatory audits.

The cumulative cost of manual MES data management is not merely operational. In regulated
industries, a single data integrity finding during a regulatory audit can result in significant
remediation costs and substantial delays in product launch timelines.
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The Batch Loader - Solution Architecture

The Batch Loader, developed by Dhruv Technology Solutions, is a centralized, web-based data
management platform engineered to close the gap between MES platform capability and data
management process maturity. It replaces manual, one-at-a-time instance creation with automated,
template-driven bulk operations that preserve complete compatibility with Opcenter’s native

processing engine.

Foundational Design Principles

The Batch Loader is built on four architectural principles that distinguish it from ad-hoc scripting

approaches and generic ETL tools:

¢ Non-Intrusive Integration. All data transactions execute through existing Opcenter APIs,
ensuring that standard business rules, validations, and audit trails are enforced exactly as if
data were entered through the native user interface. No new business logic is introduced.
No direct database access occurs.

¢ Metadata-Driven Architecture. The system dynamically retrieves object definitions, field
mappings, and service configurations from the connected Opcenter environment,
eliminating hardcoded structures and ensuring compatibility across Opcenter versions and
industry suites—Semiconductor, Medical, Electronics, and beyond.

* Centralized, Decoupled Deployment. A single Batch Loader instance operates
independently of any Opcenter installation, connecting to multiple application servers over
the network. This separation eliminates infrastructure dependency and enables efficient
resource utilization.

¢ Excel-Native Workflow. The system leverages Microsoft Excel—the universal data
management tool in manufacturing engineering—as its primary input and output format,
minimizing training requirements and maximizing adoption velocity across teams.
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Batch Loader (Batch Loader) — Overall Architecture
Centralized System — Connects with Multiple Opcenter App Servers
(Nexus Web Server) > + Receives XML
Modellers / } 1. Read Excel Files « Processes Data | % Opcerter
Business Users Reads and validates data from Excel fles. Database 1
|
l a Logon 2. Transform to XML
( / ) Converts data to Opcenter-compatible XML.
No new business logic introduced.
Opcenter App Server 2 p—
——— >
X 3. Sequential Submission E | > « Receives XML
02 Role o 5 " gl > eceives <—» | Opcenter
:ﬂ. Management |1| :::m: m::‘:;: d"::bl:exm‘::\o e XML | « Processes Data Database 2
Excel Files v
« Bulk Data = @y 4. Error Handling & Logging
T I t:] Captures success/failure details. :
= lompistes ﬁ Environment Execution continues for other instances. .
* Multiple Levels Q Management
of Sub-Entities Q 5. Debug & Reprocess Opcenter App Server N —
J Users can review failed instances, 5
troubleshoot using debug features .
o s ﬁ o, |« |

( Key Characteristics i o

@ Centralized Batch Loader system e e

© Connects with Multiple Opcenter App Servers < ) S S

@ Reads Excel and creates Opcenter compatible XML Nexus DB Batch Loader DB

@ Handles Multiple Levels of Sub-Entities (Web & Security) (Operational Data)

@ Sequential Submission for stable execution S Uners + Upload Details

@ Failure in one instance does not stop the process \ * Roles + Processing Status

@ Users can debug and reprocess failed instances |« Configurations « Error Logs

@ No new business logic is introduced N\ V4 \_* Audit Trail .

@ Reduces manual effort and improves efficiency B e
The Batch Loader (Batch Loader) is a centralized system that reads Excel files, converts data to Opcenter-understandable XML,
and communicates with multiple Opcenter App Servers within the same network for efficient and reliable data loading.

Figure 1: Batch Loader Multi-Tier System Architecture.
Platform Components

Component ‘ Function

Nexus Web Interface Browser-based portal providing AD-integrated authentication, role-based
access control, environment selection, and centralized application
management.

Batch Loader Engine Core processing component: Excel parsing, metadata-driven validation, XML
transformation, sequential API submission, error isolation, and
reprocessing.

Batch Loader Database Centralized metadata repository storing Opcenter object definitions, field

mappings, maintenance service configurations, and XML generation rules.

Nexus Database Platform administration layer storing user accounts, role assignments,
server configurations, and application settings.

Integration Layer XML-based communication interface enabling loosely coupled, non-
intrusive connectivity with one or more Opcenter application servers via
trusted internal network channels.
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Technical Architecture - How the Batch Loader Works

The Batch Loader’s architecture balances processing reliability, system scalability, and integration
safety across five distinct layers. This section details the technical design decisions that enable

enterprise-scale data operations while maintaining complete Opcenter compatibility.

Data Transformation Pipeline

The core of the Batch Loader’s processing capability is its metadata-driven data transformation

pipeline. When an Excel file is uploaded for import, the system executes a six-stage sequence:

i

02 0EFE _, 00 _0ES

Excel Upload Parsing Validation Metadata
Structured templates Row-by-row Multi-layer Version-aware
with validations reading checks fetch
ymmm— — @ —-m——— - ‘
|
=1 |
. |
Opcenter Metadata
: - Op :

= 05 | 06 =

Opcenter Server Sequential Submit XML Generation
Business rules Via Opcenter APIs Metadata-driven
enforced transform

@ Response Processing & Audit Recording
Instance-level success / Vi Reprocess : :
failure tracking ﬁ Debugjlogs J capability @ Addittal

Figure 2: Six-Stage Data Transformation Pipeline

e Stage 1 — Parsing. The engine reads each worksheet row by row, extracting structured
data according to the predefined template schema. Multi-level sub-entities and nested list
relationships are resolved at this stage.

e Stage 2 — Validation. Input data is validated against template-level format rules, Opcenter
object structure metadata, field definitions, and mandatory attribute requirements. Invalid
records are flagged before any processing begins.

e Stage 3 — Metadata Retrieval. The system dynamically connects to the target Opcenter
environment and fetches version-specific object definitions, field mappings, and service
configurations—ensuring precise alignment with the connected system’s data model.
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» Stage 4 — XML Generation. Validated data is transformed into Opcenter-compatible XML
using the retrieved metadata. No business logic is hardcoded; the XML structure is entirely
driven by Opcenter’s own object model.

+ Stage 5 — Sequential Submission. Generated XML transactions are submitted to the
target Opcenter server in sequence through native APIs, preventing system overload and
ensuring stable, predictable execution.

+ Stage 6 — Response Processing. Success and failure outcomes are captured at the
individual instance level, with detailed error information logged for troubleshooting and
targeted reprocessing.

Version-Aware Processing

A distinctive capability of the Batch Loader is its version-aware processing model. Upon connecting
to a target Opcenter server, the system automatically retrieves version-specific metadata and
generates XML precisely aligned with that system’s requirements. This ensures seamless operation
across different Opcenter versions and industry suites without manual reconfiguration—making the

platform future-proof as organizations upgrade their Opcenter infrastructure.

Sequential Execution Strategy

The Batch Loader deliberately employs a sequential execution model rather than parallel submission.
While this design choice prioritizes stability over raw throughput, it provides critical operational
benefits: predictable resource utilization on the Opcenter server, deterministic processing order for
dependent objects, and isolation of failures that prevents a single error from halting the entire batch.
Large volumes of instances can be processed in a single operation, with failed records available for

targeted reprocessing without re-submitting successful transactions.

The Batch Loader’s non-intrusive integration model ensures that every transaction is processed
through Opcenter’s native API layer—applying the same business rules, validations, and audit
trail recording as manual portal entry. The system creates nho shadow data paths and
introduces no custom business logic.
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Key Features and Innovations

Comprehensive Export and Import Operations

The Batch Loader supports seven distinct export template types (Blank, Data, Copy, CopyRev,
Rename, Delete, and Copy & Update) and eight import operation modes (New, Update, Sync, Copy,
CopyRev, Rename, Delete, and Copy & Update), providing complete coverage of Opcenter data

management scenarios.

Configurable Object and Fields Libraries

The Object Library and Fields Library provide administrative interfaces for configuring which
Opcenter objects and fields are available within the Batch Loader. Administrators can add Named
Data Objects, Revisioned Data Objects, and Matrix objects, and selectively expose fields—including
custom fields. This configuration-driven approach ensures the system adapts to each organization’s

specific Opcenter environment.

Dependency-Aware Deletion

When a deletion operation is initiated, the system automatically identifies and displays all references
across the Opcenter data model. This dependency awareness prevents accidental deletion of objects

actively used in production configurations.

Operational Workflow

The Batch Loader follows a structured, multi-stage workflow designed for efficiency, security, and
compliance. This operational model ensures that every data transaction is properly configured,

validated, authorized, processed, and recorded.
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Setup phase

1. System config 2. Library config 3. Permissions
Users, servers, roles Objects, fields setup Role-object mapping

Data prcparatiord})hasc

4. Template download and data entry

5. Upload and transformation
Export templates, populate in Excel

Excel parsing, validation, XML generation

Execution phase J/
6. Pre-import review 7. Sequential AP submission
Side-by-side change comparison Opcenter business rules enforced

Post-processing phase J,

8. Error handling and reprocess

Instance-level debug, targeted retry Full history, downloadable sources

9. Audit trail recording ]

L L L

Continuous operations

Successive exports/imports, pause/resume, multi-object campaigns

10. Continuous operation }

U Repeats from step 4 for each batch

Figure 3: Operational Workflow Across Four Phases.

Phase 1: System Configuration

Administrators establish the operational foundation: user accounts, Opcenter server connections,
role assignments, Object Library configuration (selecting NDOs, RDOs, and Matrix objects), Fields

Library setup, and Object Permissions mapping.

Phase 2: Data Preparation

Users download predefined Excel templates through the Export feature, selecting the appropriate
template type for their operation. Templates support structured data entry across multiple
worksheets with complex hierarchical data including sub-entities and nested lists. Field comments

provide contextual guidance directly within the template.

Phase 3: Processing and Execution

Uploaded Excel files are parsed, validated against metadata-driven rules, and transformed into

Opcenter-compatible XML. For update and sync operations, the Review Changes feature enables side-
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by-side comparison before committing. Validated transactions are submitted sequentially through

Opcenter APIs, with failures isolated at the individual instance level.

Phase 4: Post-Processing and Continuous Operation

Detailed logs capture error information for each failed transaction, enabling root-cause analysis,
correction, and targeted reprocessing. The comprehensive audit trail records every import with user
identity, timestamp, action type, result status, and downloadable source files. Archive and purge

functions enable lifecycle management of historical audit data.
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Benefits and Business Impact

Cost Efficiency and Productivity Gains

The Batch Loader delivers measurable cost benefits by significantly reducing the manual effort
required for data loading campaigns. Organizations report substantial reductions in person-hours
spent on repetitive data entry, freeing modeler resources for higher-value system design and
optimization work. By automating environment migration and eliminating manual re-creation of
modeling instances, the platform reduces both direct labor costs and the indirect costs associated

with error remediation and schedule delays.

Strategic Value

Beyond operational savings, the Batch Loader delivers strategic value through improved audit
readiness with comprehensive import records and downloadable source files, reduced dependency
on scarce specialist modeler resources, standardized data management practices across sites and
teams, and enhanced organizational agility for responding to market changes and regulatory

requirements.

Organizations deploying the Batch Loader report that implementation timelines for new
product introductions are significantly compressed, driven primarily by the elimination of
manual data loading bottlenecks and environment migration delays.
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Industry Use Cases

New Product Introduction

When a manufacturing organization introduces a new product line, dozens or hundreds of modeling
objects must be created across specifications, workflows, task lists, operations, and resource
definitions. The Batch Loader enables modelers to prepare all required data in Excel templates
offline, validate the complete dataset, and load it in a single automated operation—reducing a multi-

week effort to days.

Environment Migration

After modeling data has been validated in pre-production, the Batch Loader facilitates automated
migration to production by exporting the validated configuration and importing it to the target
environment. This eliminates manual re-creation, ensures consistency between environments, and

provides a complete audit record of the migration.

Mass Data Correction

When systematic data corrections are required—updating field values, renaming instances,
synchronizing configurations—the Batch Loader’s Update, Sync, and Rename operations enable

these corrections to be applied in bulk with full validation and audit recording.

Security, Compliance, and Data Integrity

The Batch Loader incorporates a security framework designed to protect data integrity and support

regulatory compliance across regulated manufacturing environments.

¢ Active Directory Authentication. User credentials are managed through the organization’s
enterprise identity infrastructure, ensuring centralized credential governance and single
sign-on capability.

* Role-Based Access Control. Granular RBAC restricts capabilities at multiple levels: data
import/export permissions, environment access (pre-production vs. production), and
object-level create/update/delete permissions.

e Multi-Layer Validation. Three validation tiers—template format, metadata-driven
structural checks, and API-level business rule enforcement—ensure no invalid or
inconsistent data is committed.

¢ Comprehensive Audit Trail. Every import operation is recorded with user identity,
timestamp, action type, object details, result status, error messages, and downloadable
source files. Archive and purge functions support data retention compliance.
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Implementation Considerations

Deployment Architecture

The Batch Loader deploys as a centralized service within the same network as target Opcenter
servers. The host does not require Opcenter to be installed locally, reducing infrastructure

complexity and cost.

Prerequisites

¢ Network connectivity between the Batch Loader server and all target Opcenter application
servers

¢ Active Directory infrastructure for user authentication
¢ Opcenter application server(s) with API access enabled
e Server meeting minimum hardware specifications for the Nexus platform

e Valid Opcenter Portal user credentials for each Batch Loader user

Training and Adoption

The Batch Loader’s Excel-native workflow minimizes training requirements. Modelers proficient
with Opcenter data structures and Microsoft Excel become productive after a focused training

session. Comprehensive documentation is available through the integrated Help center.
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Why This Architecture?

Single Installation
Install Batch Loader on one
server only.

° Connects to All Opcenter
Servers
One instance connects to
multiple Opcenter servers in
the same network.

Muilti-user, Concurrent
Access

Muitiple users can connect
and operate simultaneously
without any concurrent issues.

° One Single License
One license covers all users
and all Opcenter servers.

° Centralized Operations
Monitoring, logging, audit,
and reprocess from one
place.

0 Easy to Scale
Add more Opcenter servers
anytime without additional
installations.

. .
Batch Loader (Data Loader) - Centralized Deployment Architecture
One Single Installation | Multiple Users | Connects to All Opcenter Servers in the Same Network
One Single License :‘% Multi-user Access Secure & Reliable /:i Scalable
O Covers all Opcenter Servers Multiple u.sevs can Role-based access, 1 ] Add more Opcenter
i 3l Uders connect simultaneously encrypted connections servers anytime
without any concurrent (HTTPS) without new
issues installations
Multiple U: o Batch Loader Server (Sir{ le ln;tallation) ) Oncsiitar Servers
UiDPse Ceare: ! g (Same Network)
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. XML/ API - —
: HTTPS
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& % | - Business Rules
Web Interface @ = e = (B | Enforced \
(] (Nexus) = L2 L — b (S
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€ > —
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+ Audit & Logs A .
* Business Rule Validation |+ Centralized control & monitoring %
: « Error Handling & Reprocess « Consistent validation & audit .
- * Scheduling & Automation Reduced infrastructure footprint XML/ API (e
® * Instance-level Logging « Faster deployment & maintenance (HTTPS) ‘ @D Opcenter Server N
UserN [ \ + Audit Trail & Downloads a D L Rues
.. . ‘ | Enforced
) F " L |
| Read/Write | Read/Write =4
v ¥ ==
& NexusDatabase | & Batch Loader Database
- | — Communication
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System Configurations, Configurations, Templates, — Secure HTTPS (XML / API)
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(B 1. User uploads. 2.Batchloader ~—> 3.Data transformed (B 4.XML sent to 5. Opcenter processes 6.Response &1~ pepeat for
T Excel template parses & validates € to XML i target Opcenter data with business captured for audit | K o aren
the data server rules & reprocess

Future Enhancements and Scope

The Batch Loader’s architecture is designed for extensibility. The following enhancements are

planned or under evaluation as part of the product roadmap:

Export and Import with References

Feature that will enable users to export or import a complete set of reference modeling objects with

their associated data in a single operation. Reference objects will be packaged within ZIP files, and

the system will manage hierarchical dependencies automatically during import processing--

eliminating the manual sequencing burden that currently exists in traditional approaches.

Al-Powered Template Generation

A transformative enhancement under evaluation that will leverage artificial intelligence to automate

the creation of Batch Loader import Excel templates. The Al module will be capable of:
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¢ Reading traveller documents: The Al engine will analyze manufacturing traveller
documents, Electronic Batch Records (EBRs), and scanned DHR (Device History Record)
papers in various formats including PDF, Word, and Excel.

¢ Auto-generating import templates: Based on the analyzed documents, the system will
automatically generate Batch Loader-specific Excel templates that are ready for review and
upload—dramatically reducing manual data preparation effort.

+ Improving accuracy: By eliminating manual data transcription from source documents to
Excel templates, the Al module will substantially reduce human error and improve the
accuracy of imported data.

¢ Reducing manual effort. Data Modellers will review and validate Al-generated templates
before upload, shifting their role from manual data entry to quality verification—a
significantly more efficient workflow.

The platform’s continuous evolution—from its V1.0 import module through the current V4.0 web
application (2025)—demonstrates Dhruv Technology Solutions commitment to product evolution

driven by real-world customer needs.

Conclusion

The Batch Loader addresses a critical and pervasive challenge in modern manufacturing: the gap
between MES platform sophistication and the maturity of the data management processes that feed
them. By introducing a centralized, metadata-driven, and non-intrusive solution for automated data
management, the Batch Loader transforms what has historically been a manual bottleneck into a

streamlined, scalable, and auditable capability.

Through its Excel-to-XML transformation pipeline, version-aware processing, and native API
integration, the Batch Loader ensures that all data submissions adhere to standard Opcenter
validations and business rules without introducing custom logic or compromising system integrity.
The sequential execution model, combined with robust error handling, detailed debugging, and
comprehensive audit recording, ensures reliable operation even in high-volume production

scenarios.

Multi-server connectivity from a single centralized instance enables organizations to manage their
entire Opcenter landscape from one operational hub. The decoupled deployment model eliminates
the requirement for Opcenter to be installed on the data management server, reducing infrastructure

costs and licensing complexity.
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For organizations operating Siemens Opcenter, the Batch Loader represents not merely a
productivity tool, but a strategic enabler of manufacturing excellence—turning data
management from a constraint into a competitive advantage.
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Appendix A: Technical Specifications

Specification Detail

Platform type Web-based application (Nexus framework)
Deployment model Centralized, on-premises, same network as Opcenter
Local Opcenter requirement Not required on Batch Loader host
Supported object types AIINDO, RDO, and Matrix objects (including custom)
Input format Microsoft Excel (.xlsx) with structured templates
Communication protocol XML over Opcenter APIs (internal network)
Authentication Active Directory (AD) integration
Access control Role-based (RBAC) with object-level permissions
Supported operations New, Update, Sync, Copy, CopyRev, Rename, Delete, Copy &
Update
Error handling Instance-level isolation with debug and reprocess
Audit trail Full import history with downloadable source files
Multi-server support Single instance to multiple Opcenter servers
Version compatibility Automatic version-aware metadata retrieval
Industry suite support Semiconductor, Medical, Electronics, and others
Current version V4.0 (2025)

Appendix B: Glossary of Terms

Term ‘ Definition

BL Batch Loader

MES Manufacturing Execution System

NDO Named Data Object — non-versioned Opcenter modeling object
RDO Revisioned Data Object — versioned Opcenter modeling object

AD Active Directory — Microsoft enterprise identity service

RBAC Role-Based Access Control

Nexus Network for Exchange and Unified Systems — web framework

XML Extensible Markup Language — Opcenter interchange format
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Term ‘ Definition

API Application Programming Interface
21 CFRPart 11 FDA regulation governing Electronic Records and Signatures
EU Annex 11 European regulation for computerized systems in GxP

Appendix C: Product Version History

Version Date Summary

1.0 2016 Initial release with Import module for bulk data ingestion via Excel
templates

2.0 2016 Export module with data retrieval, backup, and Excel format support

3.0 2023 Object Library, Fields Library, References, User Registration, RBAC,
Database

31 2023 Pagination, filtering, field comments, copy/update, rename, delete, Ul
enhancements

4.0 2024-2025 Full web migration (Nexus), dashboard, audit trail, review changes,
object permissions
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