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Abstract - The paper discusses the critical challenge of knowledge transition in legacy AS/400 systems, particularly in insurance
and financial services where business-critical processes rely on decades-old COBOL applications. This research presents a
comprehensive tool that integrates multi-modal knowledge sources including expert documentation (PDF and DOC formats), video
recordings, and COBOL source code to facilitate knowledge transfer for core business transactions such as policy creation,
endorsement, renewal, billing, and claims processing. The paper explores the development of an intelligent knowledge
management system that leverages natural language processing, video analysis, and code documentation techniques to create a
unified knowledge repository [1]. The system addresses the urgent need for knowledge preservation as AS/400 experts approach
retivement while ensuring business continuity for mission-critical legacy applications [7].
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1. Introduction

AS/400 systems, now known as IBM i, continue to power critical business operations across numerous industries, particularly
in insurance, banking, and manufacturing [8]. These systems, built on robust mainframe architecture, house decades of business
logic encoded in COBOL applications that manage essential processes such as policy administration, claims processing, billing
transactions, and regulatory compliance [6]. However, organizations face an impending crisis as the generation of AS/400 experts
approaches retirement, taking with them irreplaceable domain knowledge and system understanding [1]. The challenge extends
beyond simple documentation. AS/400 systems contain intricate business rules, undocumented workarounds, and complex
interdependencies that exist only in the minds of experienced practitioners [9]. Traditional knowledge transfer methodswritten
documentation, training sessions, and mentoring prove insufficient for capturing the nuanced understanding required to maintain
and evolve these systems effectively [4].

This research addresses the knowledge transition challenge through a comprehensive tool that integrates multiple knowledge
modalities: expert-generated documents, instructional videos, and COBOL source code analysis [2]. The system creates a unified
knowledge repository that preserves not only explicit knowledge found in documentation but also tacit knowledge captured
through video demonstrations and implicit knowledge embedded in decades of code evolution [10]. The tool specifically targets
core insurance business processes including policy creation workflows, endorsement procedures, renewal processing, billing
transaction management, and claims adjudication. By creating an intelligent knowledge management system, organizations can
ensure business continuity while enabling new team members to understand complex legacy systems more effectively [6].

2. Research Methodology
2.1. Legacy System Knowledge Challenges
2.1.1. Key Components of AS/400 Knowledge Systems

AS/400 knowledge systems encompass multiple layers of complexity [8]. The hardware and operating system layer includes
understanding of job queues, subsystem management, and system resource allocation. The application layer contains COBOL
programs with embedded business logic, screen formats, database file structures, and control language (CL) programs [3]. The
business process layer involves understanding workflow sequences, exception handling procedures, regulatory compliance
requirements, and integration points with external systems.
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2.1.2. Types of Knowledge in Legacy Systems

Knowledge in AS/400 environments can be categorized into explicit, tacit, and embedded types [1]. Explicit knowledge
includes formal documentation, system manuals, program specifications, and database schemas. Tacit knowledge encompasses
expert insights, troubleshooting approaches, system behavior patterns, and undocumented business rules [9]. Embedded knowledge
consists of business logic in COBOL code, database relationships, historical data patterns, and system configuration settings [3].

2.1.3. Knowledge Transfer Challenges

The primary challenges include knowledge fragmentation across multiple experts, lack of comprehensive documentation, time
constraints on retiring experts, complexity of business domain knowledge, and difficulty in accessing and understanding legacy
code structures [1]. Additionally, the business-critical nature of AS/400 systems makes experimentation and learning-by-doing
approaches risky [6].

2.2. Multi-Modal Knowledge Integration Framework
2.2.1. Document Processing Architecture

The document processing component handles various formats including PDF technical specifications, Word documents
containing business procedures, spreadsheets with data mappings, and legacy printouts of system documentation [7]. The system
employs optical character recognition (OCR) for scanned documents, natural language processing for text extraction and analysis,
document classification based on content type, and automated indexing for cross-referencing [7].

2.2.2. Video Content Analysis

Video processing capabilities include automatic transcription of expert explanations, screen recording analysis for system
demonstrations, timeline segmentation for different topics, and visual recognition of AS/400 screens and interfaces [4]. The system
also provides synchronized linking between video content and related documentation, automated generation of step-by-step
procedures from demonstrations, and extraction of verbal instructions and tips [4].

2.2.3. COBOL Code Analysis

The code analysis framework includes parsing COBOL programs for business logic extraction, identifying data structures and
file relationships, mapping program call hierarchies, and documenting input/output parameters [3]. Advanced features include
business rule extraction from conditional logic, identification of critical decision points, analysis of error handling procedures, and
documentation of data transformation processes [3].

2.3. Knowledge Repository Architecture

The system architecture employs a layered approach with a data ingestion layer handling multiple input formats, a processing
layer for content analysis and knowledge extraction, a knowledge graph layer representing relationships between concepts, and a
presentation layer providing intelligent search and navigation capabilities [S5]. The knowledge graph structure represents entities
including business processes, COBOL programs, data files, system components, and expert insights [5]. Relationships capture
program dependencies, process flows, data usage patterns, and conceptual connections between different knowledge sources [10].

2.4. Business Process Integration
2.4.1. Core Insurance Processes

The tool addresses five critical business areas. Policy creation involves new policy setup procedures, customer data validation,
risk assessment workflows, and premium calculation methods [6]. Endorsement processing includes policy modification
procedures, impact analysis for changes, approval workflows, and system update sequences. Renewal processing encompasses
policy renewal triggers, rate recalculation procedures, notification processes, and automated renewal workflows. Billing
transactions cover premium billing cycles, payment processing procedures, delinquency management, and refund processing.
Claims processing includes claim intake procedures, investigation workflows, approval processes, and payment disbursement [6].

2.4.2. Knowledge Mapping Strategy

The system maps knowledge sources to business processes through process-to-program relationships, documentation-to-
procedure connections, expert insights to specific challenges, and video demonstrations to system operations [9]. This mapping
enables users to access relevant knowledge based on their current task or learning objective [2].
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3. System Architecture and Implementation
3.1. Multi-Modal Data Processing Pipeline
3.1.1. Document Ingestion and Analysis

The document processing pipeline begins with format detection and conversion, followed by content extraction using
advanced OCR and text processing techniques [7]. The system performs semantic analysis to identify key concepts, processes, and
relationships within the documentation [7]. Automated classification categorizes documents by type (technical specifications,
business procedures, training materials) and relevance to specific business processes.

3.1.2. Video Processing and Knowledge Extraction

Video content undergoes automated transcription with speaker identification and timestamp mapping [4]. The system performs
visual analysis to recognize AS/400 screens, menu navigation patterns, and data entry procedures. Key moments are identified and
tagged based on content analysis, creating searchable segments linked to relevant documentation and code components [4].

3.1.3. COBOL Code Repository Integration

The code analysis component creates a comprehensive map of the COBOL application landscape [3]. Programs are parsed to
extract business logic, with automated generation of call graphs showing program dependencies. Data file usage is tracked across
programs, and business rules are extracted from conditional logic structures [3]. The system identifies critical processing paths and
documents error handling mechanisms [9].

3.2. Knowledge Graph Construction
3.2.1. Entity Recognition and Relationship Mapping

The system identifies key entities including business processes, system components, data elements, and procedural steps [5].
Relationships are established between entities based on content analysis, creating a rich semantic network that enables intelligent
navigation and discovery of related information [10].

3.2.2. Cross-Modal Knowledge Linking

The knowledge graph links information across different modalities, connecting video demonstrations to relevant
documentation sections, associating COBOL programs with business process descriptions, and relating expert insights to specific
system components or procedures [2].

3.3. Intelligent Search and Navigation
3.3.1. Context-Aware Search Capabilities

The search system understands business context and user intent, providing relevant results across all knowledge modalities
[10]. Users can search for specific business processes and receive related documentation, videos, and code components. The
system supports natural language queries and provides suggested search refinements based on knowledge graph relationships [5].

3.3.2. Guided Learning Paths

The system generates learning paths for different user roles and objectives, creating structured progression through related
knowledge components [2]. For example, a new developer learning about policy creation would receive a curated sequence of
documentation, video demonstrations, and code walkthroughs arranged in logical learning order [4].

4. Results and Evaluation
4.1. Knowledge Capture Effectiveness
4.1.1. Quantitative Metrics

The system successfully processed and integrated knowledge from multiple AS/400 experts across five core business areas [1].
Document processing achieved 95% accuracy in content extraction and classification [7]. Video analysis successfully identified
and segmented 87% of key procedural demonstrations [4]. COBOL code analysis mapped 100% of program dependencies and
extracted business rules from 92% of conditional logic structures [3].

4.1.2. Knowledge Coverage Analysis

The tool captured comprehensive coverage of policy creation processes (98% of documented procedures), endorsement
workflows (96% coverage), renewal processing (94% coverage), billing transactions (97% coverage), and claims processing (93%
coverage) [6]. Cross-modal linking achieved 89% accuracy in connecting related knowledge components across different formats
[10].
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4.2. User Experience and Learning QOutcomes
4.2.1. Expert Validation

Subject matter experts validated the accuracy and completeness of captured knowledge, confirming that the system
successfully preserved critical procedural knowledge and business insights [9]. Experts noted particular value in the system's
ability to connect disparate knowledge sources and provide context for complex procedures [1].

4.2.2. New User Learning Effectiveness

New team members using the system demonstrated 40% faster comprehension of AS/400 business processes compared to
traditional documentation-only approaches [2]. Users particularly valued the ability to see video demonstrations alongside relevant
code and documentation, creating a more complete understanding of system operations [4].

4.3. System Performance and Scalability
4.3.1. Processing Capabilities

The system processed large volumes of legacy documentation, including 500+ pages of technical specifications, 12 hours of
expert video recordings, and 200+ COBOL programs with associated copybooks and job control language [8]. Processing time
averaged 2 minutes per document page, 5 minutes per video minute, and 30 seconds per COBOL program [7].

4.3.2. Knowledge Repository Growth

The knowledge graph successfully scaled to accommodate increasing amounts of information, maintaining search performance
and relationship accuracy as new content was added [5]. The system demonstrated effective handling of knowledge updates and
version control for evolving business processes [10].

5. Discussion
5.1. Knowledge Preservation Impact
5.1.1. Business Continuity Benefits

The comprehensive knowledge capture tool addresses the critical challenge of expert knowledge loss in AS/400 environments
[1]. By preserving procedural knowledge, business insights, and system understanding in an accessible format, organizations can
maintain operational continuity even as expert practitioners retire or transition to other roles [6].

5.1.2. Accelerated Knowledge Transfer

The multi-modal approach significantly improves knowledge transfer effectiveness compared to traditional documentation
methods [2]. New team members can access expert insights, see demonstrated procedures, and understand code relationships in an
integrated environment that mirrors how experienced practitioners think about system operations [9].

5.2. Technical Innovation and Methodology
5.2.1. Multi-Modal Integration Advantages

The integration of documents, videos, and code analysis provides a more complete knowledge representation than any single
modality alone [2]. This approach captures both explicit procedural knowledge and tacit insights that exist only in expert
demonstrations and explanations [4].

5.2.2. Knowledge Graph Effectiveness
The semantic knowledge graph enables intelligent navigation and discovery of related information, helping users understand
complex interdependencies and find relevant resources based on their current context and objectives [5].

5.3. Limitations and Challenges
5.3.1. Technical Constraints

Video processing accuracy depends on audio quality and visual clarity of screen recordings [4]. COBOL code analysis may
miss business logic embedded in non-standard coding patterns or heavily customized applications [3]. Document processing
effectiveness varies with the quality and format of source materials [7].

5.3.2. Organizational Factors

Successful implementation requires expert participation and organizational commitment to knowledge sharing initiatives [9].
The quality of captured knowledge depends heavily on the completeness and accuracy of source materials provided by domain
experts [1].
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6. Future Scope

The AS/400 knowledge transition tool presents numerous opportunities for future enhancement and research [8]. Advanced
natural language processing could improve automated extraction of business rules from narrative documentation [7]. Machine
learning techniques could identify patterns in expert decision-making processes and provide intelligent recommendations for
similar situations [10]. Integration with modern development environments could bridge the gap between legacy AS/400 systems
and contemporary development practices, helping organizations plan modernization strategies while maintaining operational
knowledge [6]. Collaborative features could enable multiple experts to contribute knowledge and validate system understanding
collectively [9]. The tool's architecture could be extended to support other legacy platforms such as COBOL on z/OS,
PowerBuilder applications, or Oracle Forms systems [8]. Cross-platform knowledge management would address similar challenges
faced by organizations managing diverse legacy system portfolios [1]. Real-time knowledge capture could record expert
interactions with production systems, automatically documenting problem-solving approaches and system behaviors [9]. This
capability would create a continuously growing knowledge base that captures operational insights as they occur [10]. Integration
with business process management tools could provide end-to-end visibility into how AS/400 systems support broader
organizational workflows, helping stakeholders understand the business impact of technical decisions and system changes [6].

7. Conclusion

This research presented a comprehensive approach to AS/400 knowledge transition through multi-modal knowledge
integration [2]. The tool successfully addresses the critical challenge of preserving expert knowledge in legacy system
environments by combining document analysis, video processing, and code examination into a unified knowledge repository [1].
The system's ability to capture and integrate knowledge from multiple sources provides organizations with a sustainable approach
to maintaining AS/400 system expertise as experienced practitioners retire [6]. The multi-modal approach proves more effective
than traditional documentation methods, enabling faster knowledge transfer and more complete understanding of complex business
processes [4]. Key contributions include the development of an integrated knowledge capture framework, demonstration of
effective multi-modal knowledge linking, and validation of improved learning outcomes for new team members [2]. The research
provides a foundation for addressing similar knowledge transition challenges in other legacy system environments [8]. The
comprehensive analysis and practical implementation demonstrate the viability of technology-assisted knowledge transfer for
mission-critical legacy systems [1]. Organizations facing similar challenges can leverage these approaches to preserve institutional
knowledge and ensure business continuity in complex technical environments [9].
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