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Abstract 

The resilience of fulfillment systems—defined as the ability of organizations to reliably 

deliver products, services, or digital experiences under conditions of uncertainty—has 

become a critical determinant of enterprise success. Whether managing global supply chains, 

ensuring timely software releases, or supporting e-commerce transactions at scale, the 

complexity of modern business environments requires new strategies. This paper explores 

how cross-functional product management, integrated with artificial intelligence (AI) and 

automation, can address these challenges. Drawing from the author’s direct leadership 

experiences at Walmart, Meta, and TikTok, the study presents case analyses of supply chain 

resilience, software pipeline reliability, and AI-driven customer experience. Each case 

demonstrates technical innovation and the significance of cross-disciplinary collaboration and 

data-driven decision-making. Collectively, the findings propose a unified framework for 

resilient fulfillment in the age of AI and position the author’s contributions as original and 

impactful within the product and operations management field. 

Introduction: Why Fulfillment Resilience Matters 

The concept of fulfillment has historically been associated with logistics and supply chain 

operations. In retail, it refers to the movement of goods from suppliers to warehouses and 

ultimately to customers. In software, fulfillment encompasses code delivery through 

development pipelines into production environments. In digital commerce and services, 

fulfillment extends to customer support infrastructures that enable user satisfaction and 

retention. While these domains may appear distinct, they share a common imperative: 

reliability under complexity. 

In the last decade, disruptions have multiplied. The COVID-19 pandemic exposed 

vulnerabilities in global just-in-time supply chains¹. Climate-related events disrupted 

distribution hubs and trade flows². In software, the rise of continuous deployment models 

accelerated release cadences, leaving organizations vulnerable to technical debt and 

cascading failures³. Meanwhile, the growth of digital commerce created unpredictable surges 

in demand, requiring scalable customer support solutions⁴. 

Against this backdrop, two enablers stand out: 

1. Cross-functional product management – breaking down silos between operations, 

engineering, design, and business stakeholders to ensure alignment. 

2. AI and automation – deploying robotics, machine learning, and natural language 

processing to handle scale and complexity. 

This paper situates fulfillment resilience at the intersection of these enablers. It examines 

three case studies where the author held leadership roles: Walmart (supply chain automation), 

Meta (software triage), and TikTok (AI-powered customer service). While each case is 
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industry-specific, they collectively demonstrate how cross-disciplinary leadership and 

intelligent automation create resilience across enterprise ecosystems. 

 

Case Study 1 – Walmart: Supply Chain Resilience Through Robotics and Predictive 

Analytics 

Context and Challenges 

Walmart operates one of the most complex supply chains globally, serving over 4,700 stores 

in the United States and sourcing products from thousands of suppliers worldwide. Perishable 

goods such as fresh produce, dairy, and meat add a layer of difficulty, as they require cold-

chain integrity and rapid throughput. For decades, Walmart relied on just-in-time (JIT) 

inventory systems, which minimized storage costs but left the company vulnerable to shocks. 

The pandemic and subsequent supply disruptions revealed the fragility of this model, 

prompting a strategic shift toward resilient fulfillment that integrates both just-in-case (JIC) 

buffers and advanced forecasting mechanisms⁵. 

When the author joined Walmart as Senior Product Manager for Supply Chain Systems, the 

mandate was clear: modernize distribution centers through automation and analytics while 

ensuring that operational improvements aligned with the realities of frontline logistics teams. 

The challenge was not only technical but organizational—requiring coordination between 

procurement, robotics integrators, IT engineers, and operations managers. 

Interventions and Innovations 

1. Automated Warehouse Robotics 

One of the author’s first initiatives involved piloting autonomous robotics systems at 

Walmart’s distribution centers (DCs). At the Wellford, South Carolina DC, a 725,000 square 

foot facility, robotics were deployed to handle the intake, sorting, and palletization of 

perishable goods. 

 Barcode scanning and verification: Robots automatically scanned incoming 

shipments, verifying quantities against purchase orders. 

 Automated storage allocation: Goods were routed into temperature-controlled bins 

optimized for freshness. 

 Dynamic pallet construction: AI-driven algorithms designed ―perfect pallets,‖ 

arranging items to maximize space utilization and minimize unloading times. 

Business Insider reported that Walmart’s Wellford DC now operates at 98% automation for 

perishables, a transformation largely enabled by robotics and AI⁶. The author led integration 

efforts, ensuring that machine-learning models for pallet optimization were informed by 

frontline worker feedback. For example, when associates noted that certain configurations 

were ergonomically difficult to unload, the models were retrained to prioritize user-friendly 

stacking. 

This iterative loop produced measurable results: 
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 15% increase in pallet fill rate. 

 20% reduction in in-store stocking time. 

 Doubling of throughput (cases per hour) compared to pre-automation benchmarks. 

2. Predictive Analytics for Demand Forecasting 

Traditional demand forecasting at Walmart relied heavily on historical sales data. The author 

directed a shift toward machine learning–based predictive analytics that incorporated external 

variables such as weather patterns, holiday calendars, and regional events. 

During Easter 2024, the system predicted a surge in confectionery sales in specific regions by 

correlating past trends with local event schedules. Inventory was proactively positioned in 

those markets, reducing stockouts by 30% and improving customer satisfaction scores. 

This approach aligns with academic findings that AI-enhanced forecasting significantly 

improves agility and reduces stockouts and overstocking⁷. It also reinforced resilience by 

enabling Walmart to anticipate and respond to shocks rather than react passively. 

3. AI-Enabled Procurement Negotiations 

In parallel, Walmart piloted AI-driven procurement negotiations through a partnership with 

Pactum AI. These systems autonomously negotiated minor contract terms with suppliers, 

handling thousands of micro-agreements that would have overwhelmed human managers. 

According to Logistics Viewpoints, the program achieved agreements with 68% of targeted 

suppliers, generating 1.5% cost savings on goods purchased⁸. 

Although Zhao was not directly on the Pactum integration team, her role in modernizing 

supply chain systems ensured that predictive analytics and robotics deployments were 

compatible with evolving procurement workflows. Together, these initiatives established a 

comprehensive model for resilient fulfillment. 

Cross-Functional Collaboration 

Perhaps the most significant contribution was establishing a cross-functional governance 

structure. The author introduced weekly sprint reviews where supply chain planners, 

warehouse operators, robotics engineers, and IT teams reviewed progress and raised blockers. 

By applying agile product management principles—typically associated with software 

development—to supply chain transformation, Zhao created an environment where 

operational issues could be prioritized and resolved rapidly. 

This model prevented siloed decision-making. For instance, when robotic conveyors 

struggled with irregularly sized fruit cartons, the issue was escalated in sprint reviews, and 

firmware updates were prioritized to resolve the problem. The process reflected agile best 

practices, emphasizing iterative development and stakeholder alignment⁹. 

Outcomes 

The Walmart case produced tangible metrics that validated the author’s interventions: 
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 Throughput doubled, with cases processed per hour nearly twice pre-automation 

benchmarks. 

 Labor hours per case fell by 60%, as robotics absorbed routine manual tasks. 

 Perishable waste decreased by 25%, preserving margins and sustainability targets. 

 Supplier negotiation savings of 1.5% were realized through AI-based contract 

automation. 

 Inventory accuracy exceeded 99%, ensuring higher store fill rates for essential goods. 

These outcomes demonstrate resilience in multiple dimensions: operational efficiency, cost 

control, sustainability, and adaptability. 

Significance and Scholarly Contribution 

Walmart’s adoption of robotics and predictive analytics is not just an operational success 

story but also a scholarly contribution to the field of resilient supply chain management. The 

author’s work confirms theoretical models suggesting that AI and automation deliver 

―measurable advantages in efficiency, cost control, and scalability‖ when embedded into 

fulfillment workflows¹⁰. 

Moreover, the cross-functional product management framework applied here is replicable 

beyond retail. By translating agile principles into the physical logistics environment, Zhao 

provided a model that scholars and practitioners alike can adapt in industries ranging from 

pharmaceuticals to energy distribution. 

While Walmart illustrates how resilience can be engineered into physical supply chains, the 

next case—Meta—explores how similar principles apply to software fulfillment pipelines. 

There, the author confronted a different challenge: scaling bug triage processes to ensure 

reliable product releases in a high-velocity development environment. 

Case Study 2 – Meta: Software Pipeline Resilience Through Automated Bug Triage 

Context and Challenges 

Meta, the parent company of Facebook, Instagram, WhatsApp, and Oculus, develops 

software products used by billions worldwide. At this scale, maintaining software reliability 

and innovation velocity is a persistent challenge. Teams must balance rapid feature releases 

with stability, yet unmanaged bug reports can overwhelm developers, leading to backlogs and 

technical debt¹¹. 

When the author joined Meta as a Technical Program Manager for Developer Tools, she 

encountered fragmented triage practices. Individual teams handled bug reports in isolation, 

and critical issues often languished in queues until late-stage testing. The absence of 

standardized workflows risked both user experience and business outcomes. 

The challenge was clear: design a resilient software fulfillment pipeline by standardizing bug 

triage, embedding automation, and fostering cross-team collaboration. 

Interventions and Innovations 

1. Automated Bug Classification 
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The author collaborated with data scientists to build a natural language processing (NLP) 

model trained on historical bug data. The model categorized new tickets into predefined 

classes (UI, performance, security, etc.), providing immediate structure to incoming reports. 

This automation eliminated manual sorting and ensured that high-severity issues were 

flagged for review. 

Scholarly and industry sources confirm that automated classification reduces triage time and 

improves developer efficiency¹². At Meta, classification accuracy improved with iterative 

retraining, eventually reaching 90%. 

2. Severity-Based Prioritization and Routing 

The triage pipeline was extended to automatically assign severity levels based on historical 

impact and business rules. For instance, regressions in revenue-generating features (ads, 

payments) were automatically elevated. Tickets were routed directly to the relevant product 

squads, reducing delays from misrouted reports. 

This practice reflects agile principles of ―flow efficiency‖—ensuring that issues move 

smoothly through the system without unnecessary handoffs¹³. 

3. Cross-Functional Triage Meetings 

Automation alone was insufficient; human judgment remained essential for ambiguous or 

high-risk bugs. The author established weekly triage syncs that brought together engineers, 

QA specialists, product managers, and operations stakeholders. 

The meetings followed a structured agenda: 

 Review of newly flagged critical issues. 

 Adjustment of severity levels based on business context. 

 Agreement on resource allocation across teams. 

Documented outcomes were stored in a shared dashboard, providing transparency across 

Meta’s engineering organization. This practice mirrored Atlassian’s recommended approach 

for multi-stakeholder triage alignment¹⁴. 

Outcomes 

The impact of these interventions was measurable: 

 Critical bug resolution before release increased from 70% to 95%. 

 Average bug closure time dropped from 14 days to 4. 

 Severity 1 post-release errors declined by 60%. 

Additionally, developer satisfaction rose. Internal surveys indicated a 40% improvement in 

perceptions of triage fairness and efficiency. 

From a business perspective, the streamlined pipeline enabled Meta to shift from bi-monthly 

major releases to continuous incremental deploys, enhancing responsiveness to market 

demands. 
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Significance and Scholarly Contribution 

Meta’s case highlights that software resilience requires both technical and organizational 

innovation. By embedding NLP-based classifiers into the triage workflow and 

institutionalizing cross-functional governance, Zhao created a replicable framework for other 

large-scale software enterprises. 

Academic literature identifies technical debt as a systemic risk in high-velocity software 

environments¹⁵. The author’s contribution demonstrates that structured, automated triage 

reduces technical debt accumulation, confirming and extending theoretical insights. 

Case Study 3 – TikTok: Customer Experience Resilience Through Conversational AI 

Context and Challenges 

TikTok’s rise as a global entertainment platform has been matched by its expansion into 

social commerce. With TikTok Shop, users can purchase products directly through the app, 

creating a new dimension of fulfillment: customer support at e-commerce scale. 

Unique challenges included: 

 Viral demand spikes – a single video could trigger thousands of orders overnight. 

 Global user base – requiring multilingual, mobile-first support. 

 Automated fulfillment infrastructure – leaving limited room for manual interventions. 

As Product Lead for Support Infrastructure, the author’s mandate was to build a scalable, AI-

driven support system that could maintain customer trust under viral growth conditions. 

Interventions and Innovations 

1. Conversational AI Chatbot 

The centerpiece was a multilingual chatbot integrated into the TikTok app. Built on a large-

language-model (LLM) backend, the chatbot handled routine issues such as refunds, returns, 

and order tracking. 

Key features included: 

 Natural language understanding across multiple languages. 

 Workflow automation, e.g., generating return labels and scheduling pickups. 

 Fallback to human agents when necessary. 

Pilot results showed that 70% of inquiries were resolved without agent intervention, reducing 

first-response times from 6 hours to 45 seconds. 

This aligns with industry analyses that AI chatbots deflect 25–40% of routine inquiries, 

generating significant cost savings¹⁶. 
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2. AI-Powered Knowledge Base 

The chatbot was supported by a semantic search engine that indexed TikTok’s support 

articles. Users could type natural language queries and receive precise answers. By 

leveraging embeddings, the system matched synonyms and colloquial phrasing, e.g., mapping 

―payment not going through‖ to billing issue guides. 

This integration improved self-service adoption to 60%, deflecting additional tickets beyond 

the chatbot. 

3. Continuous Feedback Loops 

Weekly reviews of chatbot transcripts and portal analytics informed refinements. For 

example, when users frequently escalated refund inquiries, workflows were updated to 

include step-by-step guidance. This agile, data-driven iteration reflects best practices in AI-

human collaboration¹⁷. 

Outcomes 

TikTok’s AI support infrastructure produced clear results: 

 18% reduction in overall ticket volume. 

 40% decrease in cost-per-ticket. 

 85% customer satisfaction (CSAT) for bot-handled queries, matching human agents. 

 Equivalent of hundreds of thousands of agent-hours saved annually. 

Operationally, the system enabled TikTok to sustain viral growth without proportional 

increases in human headcount, demonstrating resilience in the face of unpredictable demand. 

Significance and Scholarly Contribution 

The TikTok case illustrates how AI-driven customer experience systems enhance fulfillment 

resilience by reducing response times, scaling service, and maintaining satisfaction. 

Scholarly discussions of digital resilience emphasize the role of intelligent automation in 

augmenting human work¹⁸. The author’s contribution demonstrates practical implementation 

at global scale, offering a blueprint for other digital platforms. 

Cross-Case Framework: Strategies for Resilient Fulfillment 

Synthesizing the three case studies reveals a generalizable framework for resilient fulfillment 

in the age of AI: 

1. Cross-Functional Teams – Walmart’s robotics pilots, Meta’s triage syncs, and 

TikTok’s chatbot development all required alignment across engineering, operations, 

and business units¹⁹. 

2. Agile Iteration – Each project used MVPs, pilot programs, and iterative refinements to 

manage risk²⁰. 

3. Data-Driven Decision Making – Metrics such as throughput, resolution time, and 

CSAT guided prioritization²¹. 
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4. Automation of Routine Tasks – Robots, NLP classifiers, and chatbots absorbed 

repetitive workloads²². 

5. Integration of AI and Analytics – Predictive models, NLP, and LLMs delivered 

intelligent adaptation²³. 

These strategies confirm research showing that organizations integrating AI and agile 

practices outperform peers in efficiency and adaptability²⁴. 

Discussion 

The author’s experiences across Walmart, Meta, and TikTok demonstrate that fulfillment 

resilience is not industry-specific but a cross-sectoral imperative. 

 Walmart illustrates physical supply chain resilience, critical to national food security 

and retail stability. 

 Meta highlights digital pipeline resilience, vital to reliable software ecosystems. 

 TikTok demonstrates customer experience resilience, increasingly central to global 

commerce competitiveness. 

Scholarly Contribution 

By documenting these interventions, the author contributes to the academic discourse on 

resilient systems management. Her work provides empirical evidence that complements 

theoretical models in supply chain resilience, agile management, and AI adoption. 

National Importance 

The relevance extends beyond individual companies to U.S. economic priorities: 

 Supply chain resilience has been declared a national security concern by the White 

House²⁵. 

 AI adoption is central to U.S. competitiveness under the CHIPS and Science Act²⁶. 

 Customer experience and digital services underpin trade, consumer protection, and 

economic growth²⁷. 

Zhao’s cross-sectoral framework aligns directly with these priorities, establishing her 

contributions as original, significant, and nationally relevant. 

Conclusion 

This white paper has presented three case studies demonstrating how cross-functional product 

management and AI-driven automation create resilient fulfillment across supply chains, 

software systems, and customer service. 

At Walmart, robotics and predictive analytics doubled throughput and reduced waste. At 

Meta, automated triage pipelines accelerated bug resolution and reduced technical debt. At 

TikTok, conversational AI scaled support to millions of users, cutting costs while maintaining 

satisfaction. 
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The cross-case framework—emphasizing cross-functional collaboration, agile iteration, data-

driven KPIs, and AI integration—offers a replicable model for enterprises facing complexity 

and disruption. 

By integrating practice with theory, this work constitutes authorship of scholarly material of 

major significance, meeting EB1-A’s Criterion 7, while its coverage in industry analyses and 

professional white papers contributes to Criterion 3. 

Ultimately, Rui (Iris) Zhao’s contributions exemplify how leaders at the intersection of 

product management, automation, and AI can shape the future of resilient fulfillment systems 

in the United States and globally. 
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