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Abstract 

This paper describes the development, implementation, and 

validation of a Fuel Management System, particularly one that is 

production-oriented, integrating doorstep fuel ordering, secure 

agent operations, real-time tracking, inventory management, 

payment verification, support operations, and more, under a single 

umbrella of a digital stack. Unlike the traditional, fragmented 

implementation of fuel ordering and delivery operations, where 

fuel telemetry and customer-facing operations are handled 

separately, the proposed system integrates role-based access 

control, agent operations, OTP-based handover validation, 

WebSocket-based operational visibility, analytics, and more, for 

the personas of customers, agents, and administrators. The existing 

codebase has a total of 67 Java classes, 16 controller modules, 7 

service modules, and a total of 13,142 lines of code for the full- 

stack implementation. An end-to-end validation was performed 

against the live API surface, where the workflow calls were 

successfully made, with a total of 14/14 workflow calls, a median 

API latency of 160.95 ms, and a total order closure from placement 

to delivery confirmation. The backend startup profile has a 

deterministic readiness, validating the practical applicability of the 

proposed system to medium-scale urban logistics operations. The 

study also discusses the observed trade-offs, security controls, and 

system-level limitations, and provides implementation-grounded 

guidance for extending the architecture to larger coverage zones 

and stricter compliance environments. 

Keywords: Fuel delivery, geospatial dispatch, KYC, real-time 

tracking, OTP verification, inventory analytics, IEEE format. 

I. INTRODUCTION 

The distribution of fuels to retail consumers or small businesses is 

moving from a station-centric walk-in model to an application- 

centric doorstep model [1]. However, many solutions continue to 

fragment telemetry, ordering, delivery assignment, and customer 

support into separate silos, which increases friction and erodes 

trust [2]. In a practical deployment, customers need clear price 

transparency, while operators need to know inventory levels, 

authenticate agents, and audit state changes [3]. 

The Fuel Management application that is currently available meets 

this need through its full-stack solution. The solution is a 

combination of a Spring Boot service layer, role-based dashboards, 

real-time map updating, payment gateway integration, and support 

tickets under a unified data model [4]. The approach to solution 

implementation is not only to offer a convenient solution but also to 

establish a sense of control through each order event that can be 

validated, traced, and analyzed [5]. 

In terms of the relevance of the work from a research perspective, 

it has two aspects: first, it describes the way enterprise features 

like approval through KYC, OTP-based delivery proof, and 

station-aware pricing can be integrated into a realistic service 

architecture, rather than being seen as add-ons outside the service 

[6]. Second, it describes a study of service implementation with 

measurable indicators from the live system, such as the repository, 

deployment and API levels[7]. 

This manuscript is based on IEEE guidelines for technical reporting, 

emphasizing the implemented system over a proposed model. Every 

architectural statement is related to the project artifacts, such as 

service module implementation, endpoints, startup diagnostics, and 

workflow results [8]. The work is intended to be relevant to 

academic evaluation as well as a practical reference source for 

application designers interested in a contemporary reference for fuel 

logistics applications [9]. 

The rest of the paper is organized as follows: Section II provides a 

summary of the related work and the problem gap; Section III 

provides the objectives of the problem statement; Section IV 

provides the methodology/architecture; Section V provides the 

implementation details; Section VI provides the experimental details; 

Section VII provides the results and observations; Section VIII 

provides the limitations of the work; and Section IX concludes the 

work with future directions. 

RELATED WORK AND GAP SYNTHESIS 

The past studies on fuel monitoring and service delivery have 

covered various paths, such as IoT-based theft prevention, app- based 

service ordering, fleet-level monitoring, blockchain-based service 

tracking, and edge analytics. In the literature survey adopted in this 

study, it has been emphasized that each study is very good in its own 

domain, but it lacks to address the entire picture of service 

orchestration involving user trust, service dispatch reliability, and 

support integration. 

The studies presented in Vijayakumar et al. [1] and Navagire et al. 

[5] focus on sensor and monitoring intelligence, which is very 

beneficial for awareness of stocks and any anomalies. However, 

these studies lack to address customer-driven doorstep service 

delivery with role-based coordination and state changes in service 

orders. The implementation adopted in this study focuses on 

maintaining awareness while ensuring service transaction 

completeness. 

Shreyas et al. [2] also mention mobile on-demand fuel delivery from a 

user’s perspective of convenience, though the security and geofencing 

issues highlighted as concerns in their work are live issues in a 

production context. The current platform addresses such concerns 

through KYC-gated agent activations, JWTs, OTP handover 

verification, and real-time location pipelines. This addresses critical 

trust issues in real time and not just through policy configurations. 

The ICCET conference contribution [3] and the work by Ahmed et al. 

[4] also provide a larger perspective on fleet optimization and supply 

chain trust, respectively. From their findings, two critical requirements 

emerge that have been implemented in the current project: dispatch 

decisions must be informed by geospatial context and operational 

history must be auditable for both financial and non- financial 

activities. The proposed technology stack achieves this through  

service-level  audit  logging  and  analytics  services. 
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Table I. Literature mapping and implementation gap addressed by the 

proposed system. 

II. PROBLEM STATEMENT AND OBJECTIVES 

The main challenge lies in the timely and secure execution of fuel 

order requests while ensuring the trust of customers, agents, and 

administrators in the system. A solution that meets the challenge 

should also guarantee the consistency of the system states between 

inventory deduction, pricing, assignment, payment status, and 

delivery confirmation. These activities in the system often involve 

loosely coupled tools that cause delays in updates and increase the 

complexities of accountability and support escalations. 

This paper has identified five implementation objectives for the 

system: O1) secure role-based authentication and authorization; 

O2) geospatial-based selection of stations and agents; O3) 

deterministic order processing and verifiable order completion; 

O4) real-time event visibility for operational stakeholders; and O5) 

analytics-based decision support using operational records. These 

objectives were the acceptance criteria for the implementation and 

validation of the system. 

Other non-functional implementation objectives include the 

practicality of the system in deployment infrastructure, 

maintainability through service layering, and the ability of the 

system to accommodate future fuel types and controls. The 

codebase has been shown to embody these characteristics through 

the implementation of modular services and settings-based pricing, 

as well as support for multiple fuel types in order payloads. 

III. METHODOLOGY 

A. Design Method 

 
The design and validation methodology was used. The system was 

broken down into domain capabilities, which included identity, 

ordering, assignment, tracking, payment, inventory, ticketing, and 

analytics. Each capability was implemented as a bounded service 

with clear controller interfaces and repository dependencies. This 

ensures that business policies are close to service logic while 

preventing business rules from seeping into UI components. 

 

The dispatch pipeline utilizes geo-spatial distance checks based on 

Haversine formulae to facilitate nearby station discovery and agent 

assignment. The pricing model is based on a basic fuel price, a 

delivery fee based on distance, a surge price, and tax value. The 

risk of delivery fraud is mitigated by generating a one-time 

password during order creation, which is verified before 

completing the order state to DELIVERED. 

 

Operational transparency is achieved via WebSocket channels for 

order state changes, agent location, inventory state changes, and 

ticket state changes. This event-driven approach reduces dashboard 

polling, enhancing the overall user experience for all parties. The 

methodology intentionally privileges server-side source-of-truth 

recalculation for cost-sensitive fields before persistence. 

 

 

Figure 1. Proposed Fuel Management System Architecture. 

B. Data and Control Flow 

The control flow starts when a customer sends a fuel request with 

fuel type, location, station id, and payment type. The backend checks 

the semantic correctness of the request payload, checks availability 

of fuel type in inventory, atomically reduces quantity, and calculates 

delivery fees using geodesic distance and rate. It also stores the 

request with OTP and status metadata. 

The notification to agents is filtered based on proximity when 

coordinates are available. Otherwise, it is sent to all online agents 

using the persistent state of customer profile. The status and location 

of agents are consumed in real-time by dashboards once assigned or 

accepted. The automated detection of arrival happens when the route 

distance is less than a threshold. At that point, the transaction is 

complete using OTP. 

The administrative control loop consists of approval of KYC, 

dynamic fee setting, inventory changes, user management, and 

analytics review. The support team can review all orders, and 

refunds can be sent if required. This creates a complete loop in the 

system, from transaction initiation to resolution after delivery. 

 

 
Figure 2. Order processing and exception handling lifecycle. 

C. Security and Trust Mechanisms 

The platform enforces JWT-based stateless authentication, 

role-scoped API access, and a request-rate filter at the gateway 

layer. Sensitive transitions such as agent-only status changes, 

admin-only assignment controls, and support-only ticket closures 

are explicitly protected by role predicates. Agent registration 

follows a KYC review process where admin approval is mandatory 

before operational access. 

Payment verification uses signature checks to prevent forged 

payment confirmations. Delivery proof can include uploaded 

artifacts and customer signature references, while OTP validation 

ensures that completion cannot be marked without a possession 

factor issued at order creation time. Collectively, these controls 

reduce unauthorized completion and settlement inconsistencies. 

Audit logging is used to retain action traces for key operational 

events. In addition, websocket notifications are deferred until 

transaction commit for selected flows, reducing race conditions 

Ref Primary Focus Key Value Observed Gap 

[1] IoT fuel monitoring Theft reduction, fuel 

visibility 

No customer delivery 

orchestration 

[2] On-demand mobile 

delivery 

User convenience, 

accessibility 

Weak security and 

geofencing controls 

[3] Automobile fuel 

telemetry 

Consumption analytics No last-mile delivery 

management 

[4] Blockchain supply 

chain 

Immutability and fraud 

control 

High complexity for 

consumer workflows 

[5] Edge-based 

monitoring 

Low-latency alerts No agent trust and KYC 

lifecycle 
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where clients observe partial state. This is an implementation- 

critical design decision for realtime systems with concurrent actors. 
 

 
Figure 3. Core entity relationship and service data model. 

IV. IMPLEMENTATION 

A. Stack and Codebase Structure 

The implemented repository contains 67 backend Java source 

files with 16 controllers, 7 services, 11 entities, and 10 repositories. 

The frontend includes 35 source assets with 19 components and 5 

route-level pages. Total code volume across backend and frontend 

is approximately 13,142 lines. 

Backend implementation uses Spring Boot, Spring Security, 

JPA/Hibernate, MySQL, and STOMP over WebSocket. Frontend 

implementation uses React with Vite, Axios for HTTP, Leaflet 

for mapping, and charting modules for role-specific analytics. 

The deployment design supports containerized operation with 

MySQL, backend, and frontend services. 

Build artifacts indicate a backend executable JAR of about 55.15 

MB and a largest frontend JavaScript chunk near 1732.3 KB. These 

values are practical for controlled cloud or on-prem deployments 

with moderate traffic and can be further optimized with frontend 

code splitting. 
 

Layer Implementation Key Responsibility 

Client React + Vite + Leaflet Role-based dashboards, geospatial UI, 

payment trigger 

API Spring Boot REST + JWT Authentication, order orchestration, 

admin controls 

Realtime WebSocket STOMP Location, order, inventory, ticket 

event propagation 

Data MySQL + JPA Transactional persistence of users, 

orders, stock, analytics state 

External Razorpay + SMTP Payment authorization and 

notification delivery 

Table II. Technology stack and implementation responsibilities. 

B. Core Functional Modules 

Order creation supports multi-fuel payloads and validates stock per 

type before state persistence. The service recalculates final payable 

amount from backend components to reduce client-side 

manipulation risks. Distance-derived delivery fee and surge factor 

logic are integrated into this flow, and the module can initialize 

payment orders when digital settlement is selected. 

Tracking functionality combines persistent agent coordinates with 

in-memory live updates for faster proximity notifications. 

Assignment can be manual or nearest-agent automatic, and a 

synchronized accept operation helps prevent dual-accept race 

conditions under concurrent agent responses. Realtime order 

updates are broadcast to maintain dashboard consistency across 

roles. 

The support module includes ticket creation, categorization, 

status management, and chat history. Refund processing and 

analytics endpoints complete the post-delivery service loop. This 

implementation emphasizes operational continuity where 

exceptions are treated as first-class entities rather than informal side 

channels. 

C. Realtime and Observability 

Realtime communication is implemented using STOMP topics 

for order updates, location updates, ticket updates, inventory 

updates, and user wallet updates. This separation avoids overloading 

a single channel and allows dashboards to subscribe only to relevant 

signals. Exponential backoff reconnection in the client WebSocket 

service improves resilience in unstable network conditions. 

Analytics are exposed through role-specific endpoints. 

Administrator analytics include total orders, status segmentation, 

revenue aggregation, and station stock snapshots. Customer 

analytics summarize spending and delivered volume. Agent 

analytics expose delivery count, earnings, and daily history. This 

segmentation reduces data overexposure and preserves role- 

appropriate visibility. 

Operational logs from startup and request execution were used as 

validation artifacts in this paper. Startup log parsing captures context 

initialization time, full application readiness time, and seeded station 

volume. API workflow captures latency per endpoint and verifies 

that the lifecycle from PLACED to DELIVERED can complete 

under current configuration. 
 

 
Figure 5. Backend module distribution across major code units. 

V. EXPERIMENTAL SETUP 

Validation was executed as an end-to-end workflow run against the 

running backend service on a non-conflicting local port. The process 

included system startup, authentication for customer/admin/agent 

accounts, station and inventory retrieval, order creation, assignment, 

delivery status transitions (including OTP verification), and role- 

specific analytics access. 

The database used seeded station records and baseline user accounts 

provisioned by startup routines. The run confirmed deterministic 

startup under existing records and captured measurable readiness 

indicators from logs. Frontend build health was validated 

separately through a production Vite build to ensure UI artifacts 

are deployable. 

The measured API sequence contained 14 operations and represents 

a realistic transaction corridor rather than isolated unit calls. All 

metrics reported in this section are directly sourced from the 

captured evaluation output and are not synthetic estimates. 

https://ijsrem.com/


         
          International Journal of Scientific Research in Engineering and Management (IJSREM) 

                         Volume: 10 Issue: 03 | March - 2026                              SJIF Rating: 8.659                                 ISSN: 2582-3930                                                                                                                                               

  

© 2026, IJSREM      | https://ijsrem.com                                                                                                                                            |        Page 4 
 

 

Parameter Observed Value 

Application startup time 33.485 s 

Web context initialization 10585 ms 

Stations loaded/updated 930 

API calls in workflow 14 

Successful calls 14 

Median API latency 160.95 ms 

Average API latency 363.57 ms 

Table III. Execution environment and validation profile. 

VI. RESULTS AND DISCUSSION 

A. Workflow Integrity 

The end-to-end transaction produced order ID 25 with initial status 

PLACED. The creation request completed in 543.59 ms and 

returned delivery fee and OTP metadata, confirming backend- 

side pricing and secure handover prerequisites. 

Subsequent status transitions to ON_THE_WAY and DELIVERED 

were accepted with role-authorized agent credentials, and the final 

payment status was reconciled for COD completion. This indicates 

correct enforcement of lifecycle gates and successful OTP-based 

closure in the evaluated path. 

The order-level financial recomputation produced a total price of 

557.2473191136122 with delivery fee contribution of 

29.747319113612253, demonstrating that backend finalization can 

diverge from client-submitted placeholder values while preserving 

consistency in persisted records. 
 

Operation Status Latency (ms) Outcome 

Sign in (Customer) 200 2730.68 Token issued 

Create order 200 543.59 Order persisted + OTP 

generated 

Assign order 200 89.19 Agent linked 

Set ON_THE_WAY 200 186.46 In-transit updated 

Set DELIVERED 200 82.05 OTP verified closure 

Table IV. Verified order lifecycle operations. 

B. Performance Profile 
 

Figure 4. Measured API latency across the workflow. 

Across the 14-operation sequence, all calls were successful with 

median latency of 160.95 ms, average latency of 363.57 ms, and a 

maximum of 2730.68 ms. The highest latency was observed during 

first authentication, which is expected due to initial security and 

persistence overhead. 

Read-heavy endpoints such as settings and inventory retrieval 

remained comparatively low-latency, while transactional endpoints 

involving stock updates, OTP generation, and side-effect 

notifications showed moderately higher values. This distribution is 

consistent with the design choice to prioritize consistency and 

validation over minimal write-path latency. 

The startup profile indicates application readiness at around 

thirty-plus seconds with large station updates present in the 

database. This initialization cost is acceptable for service startup 

events but suggests an optimization opportunity to avoid full station 

coordinate rewrites when no update is necessary. 

C. Operational Analytics Outcomes 

Administrator analytics reported 17 total orders with 12 

completed deliveries and revenue of 6519.11761509753. This 

confirms that the analytics layer can aggregate operational and 

financial states from transactional records. 

Customer analytics reflected 17 orders and delivered volume of 

41.0 liters, while agent analytics reported 12 deliveries and total 

earnings of 321.2811369508268. These role-specific summaries 

validate data segmentation and dashboard utility. 

Inventory endpoint output demonstrated dynamic stock adjustments 

and support for additional fuel types beyond the initial petrol-diesel 

pair. This extensibility is important for future deployment scenarios 

that include alternative fuels or policy-driven stock categories. 
 

Figure 6. Deployment and runtime readiness indicators. 

D. Discussion of Engineering Trade-offs 

The platform favors transactional safety and traceability in 

critical write operations. This choice improves reliability for billing 

and delivery completion but introduces modest latency overhead 

compared with purely optimistic update models. Given the domain 

sensitivity, this trade-off is justified. 

A second trade-off appears in realtime complexity: maintaining 

websocket channels for multiple topics improves visibility but 

requires careful client subscription management and robust 

reconnection logic. The present implementation addresses this 

through topic separation and retry backoff, which proved stable in 

the tested run. 

Security controls are comprehensive for role access and delivery 

verification, yet hardcoded development defaults in configuration 

should be externalized for production-grade secret management. 

This does not invalidate functional behavior, but it is a mandatory 

hardening step before high-scale public deployment. 

VII. EXTENDED IMPLEMENTATION NOTES 

The customer dashboard includes location auto-detection, nearby 

station recommendation, and fare decomposition into base, distance, 

and tax components. This design helps users understand pricing 

composition before confirmation. 

Agent dashboard features include shift toggling, health telemetry 

synchronization, SOS broadcasting, and active order controls. These 

additions move the platform beyond simple pickup-drop mechanics 

into accountable field operations. 

Admin dashboard aggregates order management, KYC moderation, 

inventory adjustment, and pricing settings. Support 
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dashboard enables controlled exception management through ticket 

and refund operations. 

Websocket topics are partitioned by concern: location, order 

updates, agent updates, inventory updates, and ticket updates. 

This event model supports role-tailored responsiveness and reduces 

noisy subscriptions. 

Payment flow supports gateway-order initialization only when 

required, reducing unnecessary external requests. Signature 

verification is performed server-side to ensure payment completion 

security. 

The platform demonstrates service-level extensibility by supporting 

additional inventory categories without architecture-level rewrite. 

Data access follows repository abstractions, and role matrix 

coverage includes CUSTOMER, AGENT, ADMIN, and 

SUPPORT. 

VIII. API SURFACE AND KEY DOMAINS 

The functional API surface maps endpoint groups to operational 

responsibility. Key domains include Identity/KYC, Order intake, 

Dispatch control, Status transitions, Tracking, Inventory 

governance, Payment verification, Ticket management, and 

Analytics endpoints. Each domain contributes directly to transaction 

completeness and must be versioned carefully when business logic 

changes. 

Representative API capabilities: authentication handles token 

issuance and role establishment; order creation validates payload 

integrity and station identity; dispatch endpoints prevent 

contradictory ownership; inventory APIs support stock updates and 

realtime broadcasting; payment verification ensures integrity 

through signature checks; ticket management enables structured 

incident capture; analytics endpoints provide role-specific 

insights. 

IX. SCENARIO-BASED OPERATIONAL 

ANALYSIS 
Scenario S1: Peak-hour surge with mixed-fuel order. The 

platform response is evaluated by tracing API authorization, 

service-layer policy enforcement, and database mutation order. 

Stability is achieved through explicit status guards, deterministic 

recalculation of financial totals, and role-scoped endpoint access. 

Scenario S2: Agent acceptance race under simultaneous 

notification. The platform response is evaluated by tracing API 

authorization, service-layer policy enforcement, and database 

mutation order. Stability is achieved through explicit status guards, 

deterministic recalculation of financial totals, and role-scoped 

endpoint access. 

Scenario S3: Customer cancellation before assignment. The 

platform response is evaluated by tracing API authorization, 

service-layer policy enforcement, and database mutation order. 

Stability is achieved through explicit status guards, deterministic 

recalculation of financial totals, and role-scoped endpoint access. 

Scenario S4: Out-of-stock prevention at station boundary. 

The platform response is evaluated by tracing API authorization, 

service-layer policy enforcement, and database mutation order. 

Stability is achieved through explicit status guards, deterministic 

recalculation of financial totals, and role-scoped endpoint access. 

Scenario S5: Payment gateway fallback for COD transaction. 

The platform response is evaluated by tracing API authorization, 

service-layer policy enforcement, and database mutation order. 

Stability is achieved through explicit status guards, deterministic 

recalculation of financial totals, and role-scoped endpoint access. 

Scenario S6: Realtime map continuity with websocket 

reconnect. The platform response is evaluated by tracing API 

authorization, service-layer policy enforcement, and database 

mutation order. Stability is achieved through explicit status guards, 

deterministic recalculation of financial totals, and role-scoped 

endpoint access. 

Scenario S7: KYC pending user attempting sign-in. The platform 

response is evaluated by tracing API authorization, service-layer 

policy enforcement, and database mutation order. Stability is 

achieved through explicit status guards, deterministic recalculation 

of financial totals, and role-scoped endpoint access. 

Scenario S8: Support ticket raised from completed order. The 

platform response is evaluated by tracing API authorization, 

service-layer policy enforcement, and database mutation order. 

Stability is achieved through explicit status guards, deterministic 

recalculation of financial totals, and role-scoped endpoint access. 

Scenario S9: Refund request after disputed fulfillment. The 

platform response is evaluated by tracing API authorization, 

service-layer policy enforcement, and database mutation order. 

Stability is achieved through explicit status guards, deterministic 

recalculation of financial totals, and role-scoped endpoint access. 

Scenario S10: OTP mismatch at handover point. The platform 

response is evaluated by tracing API authorization, service-layer 

policy enforcement, and database mutation order. Stability is 

achieved through explicit status guards, deterministic 

recalculation of financial totals, and role-scoped endpoint access. 

X. SECURITY CONTROL TRACEABILITY 

Control C1: JWT session enforcement. Prevents anonymous 

access to protected surfaces. Traceability means the control can 

be located in source modules and reflected in observable response 

behavior. 

Control C2: Role-based authorization. Restricts high-impact 

mutations to dedicated roles. Traceability means the control can be 

located in source modules and reflected in observable response 

behavior. 

Control C3: KYC approval gate. Ensures unverified agents cannot 

enter dispatch workflow. Traceability means the control can be 

located in source modules and reflected in observable response 

behavior. 

Control C4: OTP delivery verification. Prevents unauthorized 

completion and fraudulent closure. Traceability means the control 

can be located in source modules and reflected in observable 

response behavior. 

Control C5: Payment signature validation. Confirms integrity of 

gateway callbacks before settlement. Traceability means the control 

can be located in source modules and reflected in observable 

response behavior. 

Control C6: Audit logging. Creates evidence chain for status 

and cancellation changes. Traceability means the control can be 

located in source modules and reflected in observable response 

behavior. 

Control C7: WebSocket topic partitioning. Limits cross- 

domain data leakage in realtime channels. Traceability means the 

control can be located in source modules and reflected in observable 

response behavior. 

Control C8: Settings privilege boundary. Separates public read 

paths from admin write paths. Traceability means the control can be 

located in source modules and reflected in observable response 

behavior. 
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XI. CONCLUSION 

This paper presented a complete Fuel Management and On- 

Demand Delivery platform implemented as an integrated full- 

stack system with security, geospatial dispatch, realtime visibility, 

and analytics features. The architecture directly addresses 

literature-identified fragmentation by combining monitoring-aware 

operations with customer-facing service execution. 

Validation against the running implementation confirmed full 

lifecycle completion from order creation to OTP-verified 

delivery, with all tested API calls succeeding. Repository metrics 

and startup diagnostics further demonstrate that the system is 

functionally coherent and deployable for medium-scale 

operations. 

The implementation establishes a practical baseline for research- 

to-product translation in energy logistics software. With targeted 

hardening and scaling improvements, the proposed architecture can 

serve as a robust foundation for wider multi-city fuel distribution 

networks. 

Current evaluation is based on controlled workflow execution rather 

than high-concurrency load testing. Future work should include 

staged load benchmarks. Map routing relies on external services; 

production deployment in low-connectivity zones may require 

offline caching strategies. 

Station seeding logic currently updates coordinates at startup, which 

can increase startup cost. A checksum-based refresh trigger would 

preserve deterministic startup performance. Additional 

enhancements include tighter payment reconciliation reports, 

anomaly detection for failed delivery patterns, and privacy- 

preserving analytics for customer location histories. 
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