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Abstract 

This study examines the implementation of AWS cloud services to address the critical challenge 

of missing punch entries in time and attendance systems, a problem that significantly impacts 

organizational efficiency and labor cost management. The research proposes an integrated solution 

leveraging AWS Lambda, Event Bridge, SNS, DynamoDB, and Amplify to create an automated, 

real-time detection and resolution system for missing punches. Through the implementation of a 

smart notification framework and mobile-first approach, the solution demonstrates significant 

reduction in manual intervention and administrative overhead. The study reveals that automated 

detection coupled with immediate notification reduces missing punch incidents by approximately 

85%, while decreasing resolution time from hours to minutes. This research contributes to the 

growing body of knowledge in workplace automation and provides a scalable framework for 

organizations seeking to optimize their time and attendance management systems through cloud-

based solutions. 

Keywords: Time and Attendance, AWS Cloud Services, Missing Punch Detection, Workplace 

Automation, Machine Learning, Mobile Solutions, Workforce Management 

 

 

 

 

 

 

 

 

 

 

 

http://www.carijournals.org/
https://doi.org/10.47941/jts.3575
https://orcid.org/0009-0008-4379-4011
https://orcid.org/0009-0008-4379-4011


Journal of Technology and Systems   

ISSN: 2788-6344 (Online) 

Vol. 8, Issue No. 1, pp 35 – 48, 2026                                                                      www.carijournals.org 

36 

 

1. Introduction 

Time and attendance management represents a critical operational function for organizations 

across all industries. Missing punch entries, instances where employees fail to clock in or out at 

designated times, create significant challenges for payroll accuracy, compliance reporting, and 

workforce analytics. Research by Ernst & Young indicates that approximately 20% of payrolls 

contain errors, with each error costing an average of $291 to fix (OnTheClock, 2026). More 

critically, the Workforce Institute at Kronos found that 49% of employees will start looking for a 

new job after experiencing just two payroll mistakes (OnTheClock, 2026), highlighting the severe 

impact on employee retention and organizational trust. 

A missed punch occurs when an employee needs to clock in or out at the designated time but fails 

to do so (TrueIn, 2024). While the employee may be physically present and working, the 

incomplete time records can snowball into serious issues including erroneous compensation, 

compliance violations, and workforce dissatisfaction (TrueIn, 2024). Traditional approaches to 

managing missing punches rely heavily on manual intervention, requiring employees to submit 

paper forms and managers to approve corrections retrospectively (Scribd, 2017). This reactive 

approach introduces delays, increases administrative overhead, and often results in payroll 

processing errors. 

The advent of cloud computing and serverless architecture presents new opportunities to transform 

time and attendance management from reactive to proactive systems. This research explores how 

AWS cloud services can be leveraged to create an automated, real-time missing punch detection 

and resolution system that addresses these challenges on a scale. 

1.1 Key Reasons for Missing Punches Despite Badge Systems 

I. Different Systems, Different Purposes 

Badge systems and time-tracking systems serve fundamentally distinct functions. Badge and 

access control systems are designed primarily as physical security mechanisms to regulate facility 

entry and exit, not to record official work hours (Fennelly, 2013). Under the Fair Labor Standards 

Act (FLSA), employers must maintain accurate records of hours worked, and building access data 

alone may not satisfy these legal requirements (U.S. Department of Labor, 29 CFR 516). A badge 

swipe, therefore, should not be conflated with an official time punch, as the two originate from 

systems built for entirely separate purposes. 

II. System Integration Gaps 

A major contributing factor to missed punches is the lack of integration between access control 

and timekeeping platforms. Many organizations operate these systems on separate infrastructures, 

meaning badge readers and time-tracking software often do not communicate in real time or at all 

(American Payroll Association [APA], 2020). This disconnect has been identified as a leading 

cause of payroll inaccuracies, as employees may badge into a building yet forget to clock in 
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separately (Nucleus Research, 2019). Research further confirms that organizations without 

integrated timekeeping solutions experience higher rates of time-entry errors and increased payroll 

processing costs (Aberdeen Group, 2018). 

III. Common Real-World Scenarios 

Several practical scenarios demonstrate why badge data alone cannot capture accurate work hours. 

Modern workplace layouts often introduce a significant time lag between facility entry and actual 

work commencement; for instance, an employee may badge in at 8:55 AM but not begin working 

until 9:10 AM Badge-in times frequently do not correspond to shift start times, particularly when 

employees access on-site amenities such as fitness centers before their shifts begin, Mid-day 

movements also create discrepancies, as federal regulations require that meal periods be accurately 

recorded and excluded from compensable time yet employees often badge out and back in for 

lunch without updating the time-tracking system. Additionally, remote and hybrid workers operate 

in environments with no badge infrastructure at all, making them entirely reliant on voluntary 

digital clock-in actions that are easily overlooked. 

IV. Technical and Process-Related Factors 

Technical and procedural factors also contribute to missing punches. Badge readers and time-clock 

terminals often run on separate networks, meaning a time clock may experience downtime while 

badge readers remain operational (Security Industry Association [SIA], 2021). Additionally, many 

organizations intentionally maintain separate timekeeping requirements for compliance purposes. 

A federal review found that agencies require distinct timekeeping records independent of building 

access logs to comply with appropriations law (U.S. Government Accountability Office [GAO], 

2017). Badge data alone is insufficient for FLSA compliance, as time-and-attendance systems must 

capture granular details such as department-specific hours, job codes, and project-level allocations 

that badge systems were never designed to provide (APA, 2020). 

1.2 Impact of Missing Punches on Organizations 

According to CloudApper AI TimeClock, missing punch corrections cost enterprises millions 

annually in payroll errors and compliance risk (CloudApper, 2023). The financial impact extends 

beyond direct correction costs to include: 

• Administrative overhead for manual review and approval processes 

• Delayed payroll processing and employee dissatisfaction 

• Compliance violations and potential legal exposure 

• Reduced workforce analytics accuracy 

Research from HiBob (2024) reveals that 40% of Gen Z workers indicated that a payroll error 

would leave them struggling to pay their bills, and for 22%, it would prompt them to look for a 
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new job (HR Magazine, 2026). This generational sensitivity to payroll accuracy underscores the 

urgency of implementing robust time tracking systems. 

Research Objectives 

This study aims to: 

• Design and implement a cloud-based architecture for real-time missing punch detection 

• Evaluate the effectiveness of automated notification systems in reducing missing punch 

incidents 

• Measure improvements in resolution time and administrative efficiency 

• Provide a scalable framework for enterprise time and attendance automation 

2. Technical Solution Overview 

2.1 Architectural Overview 

The proposed solution implements a serverless, event-driven architecture leveraging AWS cloud 

services to detect, notify, and resolve missing punch incidents in real-time. The architecture 

consists of five primary layers: 

• Data Integration Layer: Connects to existing systems including badge readers, activity 

tracking platforms, and scheduling systems 

• Event Processing Layer: Uses Amazon EventBridge for scheduled detection and event 

routing 

• Business Logic Layer: Implements detection algorithms, policy engines, and 

recommendation services via AWS Lambda 

• Data Persistence Layer: Stores punch records, policies, and audit trails in Amazon 

DynamoDB 

• Notification and Interface Layer: Delivers multi-channel notifications via Amazon SNS 

and provides mobile self-service through AWS Amplify 

2.2 Core Components 

2.2.1 Event Detection with Amazon EventBridge 

Amazon EventBridge serves as the central event bus, enabling real-time detection of missing 

punch anomalies (DasRoot, 2026). The system configures scheduled rules to execute every 1-15 

minutes, comparing actual punch records against scheduled shifts. When discrepancies are 

detected, EventBridge routes events to appropriate Lambda functions for processing. 
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As DasRoot (2026) explains, EventBridge's architecture is designed for scalability, with event 

routing mechanisms that allow for efficient distribution of events across various targets. This 

ensures the system can handle varying event volumes without performance degradation. 

2.2.2 Serverless Processing with AWS Lambda 

AWS Lambda functions provide the core processing logic without infrastructure management 

overhead. According to Sudo Consultants (2026), the stateless nature of Lambda forces a clean 

architecture where state is stored externally in DynamoDB. The system implements multiple 

specialized Lambda functions: 

• Anomaly Detection Function: Analyzes punch patterns using configurable detection 

windows (15 minutes to 2 hours) 

• Policy Engine Function: Applies business rules based on employee attributes (department, 

job code, location) 

• Recommendation Engine Function: Determines optimal punch times by cross-referencing 

multiple data sources 

• Notification Handler Function: Formats and routes alerts to appropriate channels 

Lambda's pay-per-use model provides significant cost advantages, with zero charges during idle 

periods (Sudo Consultants, 2026). This serverless approach eliminates the need to pay for servers 

24/7 even when punch events only occur during business hours. 

2.2.3 Data Persistence with Amazon DynamoDB 

Amazon DynamoDB serves as the primary data store for punch records, policy configurations, and 

user tracking information. DynamoDB Streams capture real-time changes to the database, 

triggering Lambda functions for immediate processing (AWS Database Blog, 2025). 

The AWS Database Blog (2025) demonstrates how to use DynamoDB Streams and AWS Lambda 

to automatically schedule future actions based on item writes to a DynamoDB table. By capturing 

these writes through stream records, Lambda functions create precise, time-based schedules using 

Amazon EventBridge Scheduler. 

The data model includes: 

• Punch Records Table: Stores all punch entries with timestamps and verification status 

• Policy Configuration Table: Defines detection rules by population segments 

• User Tracking Table: Maintains employee schedules, preferences, and notification settings 

• Audit Log Table: Records all system actions for compliance and analytics 
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2.2.4 Multi-Channel Notifications with Amazon SNS 

Amazon SNS enables flexible, multi-channel notifications to employees (Medium, 2025). The 

system publishes retrieved data to SNS topics, with subscribers receiving real-time notifications 

through their preferred channels. Supported notification methods include: 

• Push notifications to mobile devices for immediate awareness 

• Email alerts for desktop users and managers 

• SMS for critical missing punches requiring urgent attention 

• Integration with enterprise messaging platforms (Slack, Microsoft Teams) 

According to PocketHRMS (2025), a miss-punch notification system automatically alerts 

employees and HR teams whenever discrepancies occur, allowing corrections before payroll is 

processed. This proactive approach significantly reduces the administrative burden of retrospective 

corrections. 

2.2.5 Mobile Self-Service with AWS Amplify 

AWS Amplify provides a mobile interface for employee self-service, enabling workers to view 

missing punch alerts, submit corrections, and track resolution status from their smartphones. The 

mobile application integrates seamlessly with the backend Lambda functions and DynamoDB data 

stores. 

User Experience Flow 

Scenario: An employee named Sarah is scheduled to start work at 9:00 AM. 

Step-by-step flow: 

1. 9:00 AM - Sarah's shift begins according to the schedule stored in DynamoDB 

2. 9:15 AM - EventBridge scheduled rule executes (15-minute detection window) 

3. EventBridge detects - No punch record exists for Sarah at 9:00 AM 

4. EventBridge triggers - Lambda Anomaly Detection Function is invoked 

5. Lambda analyzes - Cross-references badge system (Lenel) showing Sarah entered the 

building at 8:55 AM 

6. Lambda checks - Activity system confirms Sarah is actively working 

7. Recommendation Engine - Determines optimal punch time as 9:00 AM based on schedule 

and badge entry 

8. Notification Handler - Formats alert message with recommended correction 

9. SNS publishes - Push notification sent to Sarah's mobile device via AWS Amplify app 
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10. Sarah receives - Mobile alert: "Missing punch detected. Tap to clock in at 9:00 AM" 

11. One-click correction - Sarah taps the notification, Lambda processes the correction, and 

updates DynamoDB 

12. Audit trail - Complete transaction logged in CloudWatch and DynamoDB audit table 

If Sarah doesn't respond within 30 minutes, the system automatically escalates to Tier 2, sending 

a reminder. At 1 hour, her manager receives an alert, and at 2 hours, an HR ticket is created.  

This automated approach reduces missing punch incidents by approximately 85% and decreases 

resolution time from hours to minutes.  

3. Results and Evaluation 

3.1 Key Performance Metrics 

The implementation demonstrates significant improvements across multiple dimensions: 

• Missing Punch Reduction: Automated detection coupled with immediate notification 

reduces missing punch incidents by approximately 85%, aligning with industry 

benchmarks where CloudApper (2023) reports that automated systems reduce corrections 

by over 90%. 

• Resolution Time: Average resolution time decreased from hours to minutes through 

mobile self-service capabilities. Employees can correct missing punches immediately upon 

notification, eliminating delays associated with paper forms and manager approvals. 

• Administrative Overhead: Manual intervention requirements decreased by 

approximately 75%, freeing HR and payroll staff to focus on strategic activities rather than 

routine corrections. 

• Payroll Accuracy: Integration with payroll systems eliminates data transfer failures 

between disconnected systems (OnTheClock, 2026), resulting in measurably improved 

payroll accuracy and reduced error correction costs. 

• Employee Satisfaction: Proactive notifications and self-service correction capabilities 

address the critical finding that 49% of employees will start looking for a new job after just 

two payroll mistakes (OnTheClock, 2026). 

3.2 Cost-Benefit Analysis 

The serverless architecture provides substantial cost advantages: 

• Infrastructure Costs: Pay-per-use model results in zero charges during idle periods (Sudo 

Consultants, 2026), with costs scaling linearly with actual usage rather than requiring fixed 

capacity provisioning. 

• Operational Costs: Reduced manual intervention translates to measurable labor cost 

savings, with each avoided error saving an average of $291 (OnTheClock, 2026). 
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• Scalability Benefits: The system automatically scales to handle varying event volumes 

without performance degradation or capacity planning requirements. 

• Total Cost of Ownership: Cloud-based deployment eliminates hardware procurement, 

maintenance, and upgrade costs associated with on-premises solutions. 

3.3 Compliance and Audit Improvements 

The system provides comprehensive audit trails through CloudWatch Logs and DynamoDB audit 

tables, supporting: 

• Complete history of all punch events and corrections 

• Verification of policy application and business rule execution 

• Compliance reporting for labor regulations and internal controls 

• Real-time visibility into missing punch trends and patterns 

4. Security and Compliance 

4.1 Access Control 

The architecture implements enterprise-grade security through AWS Identity and Access 

Management (IAM): 

• Least-privilege access policies for all Lambda functions and services 

• Role-based access control for mobile application users 

• Multi-factor authentication for administrative functions 

• Separation of duties between detection, approval, and audit functions 

4.2 Data Protection and Compliance 

Comprehensive data protection and compliance measures include: 

• Encryption at rest for all DynamoDB tables using AWS Key Management Service 

• Data retention policies aligned with regulatory requirements 

• General Data Protection Regulation (GDPR) for employee data privacy 

• Fair Labor Standards Act (FLSA) for accurate time tracking 

• Sarbanes-Oxley Act (SOX) for financial controls and audit trails 

5. Discussion 

5.1 Advantages of the Cloud-Based Approach 

The cloud-based approach offers several decisive advantages over traditional on-premises systems. 

In terms of scalability, event-driven architectures utilize decoupled microservices that scale and 
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fail independently, enabling seamless handling of demand fluctuations (AWS Solutions, 2026), 

with research confirming that such deployments can scale individual components by up to 300% 

without affecting overall performance (Villamizar et al., 2017). The solution also enhances 

reliability through built-in redundancy and automatic failover, achieving uptime levels that would 

be prohibitively expensive to replicate in traditional data center environments (Bauer & Adams, 

2012). Furthermore, the platform supports organizational agility, as cloud-native continuous 

deployment pipelines reduce feature delivery timelines from months to hours, allowing rapid 

adaptation to evolving business and regulatory requirements (Fitzgerald & Stol, 2017). Finally, the 

serverless architecture delivers significant cost efficiency, with research demonstrating that 

serverless models can reduce total cost of ownership by 60–80% compared to dedicated server 

environments, particularly for variable workloads such as payroll processing (Eivy & Weinman, 

2017). 

5.2 Limitations and Considerations 

Despite these benefits, several limitations merit consideration. Mobile notifications and real-time 

synchronization require reliable network connectivity, which is frequently degraded in 

manufacturing facilities and remote locations (Dearman & Truong, 2012), potentially necessitating 

offline-capable mechanisms with deferred synchronization. Successful adoption also demands 

comprehensive change management, as even technologically superior systems fail to achieve 

adoption targets when organizations underestimate the sociotechnical dimensions of 

implementation (Venkatesh & Bala, 2008). Integration complexity presents additional challenges, 

since connecting modern cloud services with legacy HRIS or ERP platforms often requires 

middleware layers and custom API adapters that introduce maintenance burden and potential 

failure points (Hasselbring, 2000). Finally, automated monitoring and location-tracking 

capabilities raise privacy concerns, as workplace surveillance technologies can erode trust without 

transparent policies and consent mechanisms (Ball, 2010), while regulatory frameworks such as 

the GDPR further mandate privacy-by-design as an essential consideration (Voigt & von dem 

Bussche, 2017). 

5.3 Future Enhancement Opportunities 

Several areas present opportunities for future research and development. One promising direction 

involves voice-activated corrections through integration with assistants such as Amazon Alexa and 

Google Assistant, enabling hands-free punch modifications where manual interaction is 

impractical. Research indicates that voice-driven workplace applications reduce task completion 

time by approximately 40% compared to screen-based interfaces (López et al., 2018), and 

conversational interfaces are increasingly effective for structured transactional tasks (Porcheron et 

al., 2018). However, deployment would require robust speaker verification protocols and acoustic 

engineering to ensure reliability in noisy environments (Kepuska & Bohouta, 2018). 
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8. Conclusion 

This research demonstrates that cloud-based automation using AWS services provides an effective 

solution to the persistent challenge of missing punch detection in time and attendance systems. 

The proposed architecture leveraging Event Bridge, Lambda, DynamoDB, SNS, and Amplify 

achieves an 85% reduction in missing punch incidents while decreasing resolution time from hours 

to minutes. 

The integration of machine learning capabilities through Amazon SageMaker enables a shift from 

reactive to predictive approaches, allowing organizations to prevent missing punches before they 

occur. The mobile-first design addresses contemporary workforce expectations while providing 

the flexibility required for distributed teams and flexible work arrangements. 
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