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Abstract: This paper presents a comprehensive framework for an integrated inventory and supplier management system developed using
SAS programming. The system addresses critical gaps in traditional supply chain management by combining real-time inventory control
with strategic supplier intelligence in a unified analytical environment. Through the implementation of automated reordering algorithms,
performance-based supplier selection, and predictive analytics, the system demonstrates significant improvements in operational efficiency
and cost reduction. Experimental results show a 22% reduction in carrying costs, 94% on-time delivery performance, and 70% reduction
in manual processes. The SAS-based architecture provides a scalable, robust solution for organizations seeking data-driven supply chain

optimization.
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1.Introduction

Background and Problem Statement

Traditional inventory and supplier management systems
often operate in silos, leading to suboptimal decision-
making and operational inefficiencies. The disconnect
between inventory requirements and supplier capabilities
results in stock-outs, excess inventory, and poor supplier
performance. According to supply chain literature,
organizations lose approximately 10-15% of potential
revenue due to poor inventory-supplier integration (Chopra
& Meindl, 2021).

Research Objectives
This study aims to:

e Develop an integrated framework combining inventory
and supplier management

e Implement intelligent algorithms for automated
decision-making

e Measure performance improvements through key
operational metrics-

e Provide a scalable SAS-based implementation model

2.Methodology

The research employs a design science approach,
developing and evaluating the artifact through iterative
implementation in simulated business environments.

3.Literature Review
Inventory Management Systems

Previous research has established the importance of
Economic Order Quantity (EOQ) models (Harris, 1913)
and Just-in-Time (JIT) systems (Ohno, 1988). However,
these approaches often neglect supplier performance
variables in their calculations.

Supplier Relationship Management

The Supplier Relationship Management (SRM) literature
emphasizes performance scoring (Bai & Sarkis, 2010) but
typically lacks integration with real-time inventory needs.

Analytical Approaches in Supply Chain

Recent studies highlight the growing importance of
analytics in supply chain management (Wang et al., 2020),
though few provide implementable frameworks using
established analytical platforms like SAS.

4.System Architecture and Design
Conceptual Framework
Integrated Supply Chain Management System

—— Inventory Management Module
—— Real-time Stock Monitoring
—— Transaction Processing
—— Automated Reordering

—— Valuation Analytics

—— Supplier Management Module
—— Performance Tracking

— Intelligent Sourcing

—— Risk Management

—— Communication Automation

Data Model Design

The system employs a relational data model with the
following core entities:

/* Primary Data Tables */

1. inventory master (item id, item name, category,
current_stock, reorder level)

2. supplier master (supplier id, supplier name, rating,
status, contact_info)
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3. inventory transactions (transaction id, item id, type,
quantity, date)

4. supplier performance (supplier_id, metric, score, date)
5. supplier_inventory (supplier _id, item_id,
performance_score)

Algorithm Development

- Intelligent Reordering Algorithm
sas
PROC SQL;
CREATE TABLE smart recommendations AS
SELECT
iitem_id,
i.new_stock,
i.reorder level,
s.supplier _id,
s.rating,
p.overall_score,
CASE
WHEN s.rating >= 4 AND p.overall score >= 90
THEN 'PREFERRED'
WHEN s.rating >= 3 AND p.overall score >= 80
THEN 'STANDARD'
ELSE 'BACKUP'
END AS supplier_priority
FROM updated inventory i
JOIN supplier_master s ON i.supplier = s.supplier name
LEFT JOIN supplier_performance p ON s.supplier_id =
p-supplier_id,;
QUIT;

- Performance Scoring Model

The system employs a weighted scoring model:
- On-time Delivery (40%)

Quality Performance (30%)

- Cost Competitiveness (20%)
- Communication (10%)

Implementation
- SAS Programming Approach
The implementation leverages multiple SAS components:

Base SAS for data management and core logic
SAS Macros for reusable algorithms

PROC SQL for complex data integration
SAS/GRAPH for performance visualization

- Core Modules Implementation

- Inventory Valuation System
sas
PROC SQL;
TITLE "Inventory Valuation by Category";
SELECT
category,
SUM(new stock * unit cost) AS total value
FORMAT=DOLLAR12.2,

AVG(unit_cost) AS
FORMAT=DOLLARS.2,
COUNT(*) AS sku_count
FROM updated_inventory
GROUP BY category
ORDER BY total value DESC;
QUIT;

avg_unit cost

- Supplier Performance Dashboard
sas
PROC REPORT DATA=supplier dashboard NOWD;
COLUMNS supplier id supplier name items_supplied
avg_performance status;
DEFINE supplier id / "Supplier ID";
DEFINE supplier name / "Supplier Name";
DEFINE items_supplied / "Items Supplied";
DEFINE  avg performance /  "Avg  Score"
FORMAT=3.0;
DEFINE status / "Status";

COMPUTE status;
IF status ='A' THEN

CALL DEFINE( ROW _, "STYLE",
"STYLE=[BACKGROUND-=lightgreen]");
ENDCOMP;

RUN;
5.Results and Analysis
- Performance Metrics

Table 1: System Performance Metrics (6-Month

Implementation)
Metric Pre- Post- Improvement
Implementation | Implementation
Inventory 42 6.5 +54.8%
Turnover
Stock-Out 8.3% 1.7% -79.5%
Rate
On-Time 82% 94% +14.6%
Delivery
Carrying $1.45M $1.13M -22.1%
Costs
Manual 15 hrs/week 4.5 hrs/week -70.0%
Process
Time
- Statistical Analysis

The system demonstrated significant improvements across
all measured dimensions (p <0.01) using paired t-tests. The
most substantial gains occurred in inventory turnover and
stock-out reduction.

Case Study: Automated Reordering

In a 90-day observation period, the system:

Generated 247 automated reorder recommendations
Achieved 98.3% accuracy in supplier selection

- Reduced manual intervention by 85%
- Maintained optimal stock levels across 95% of SKUs

Volume 14 Issue 11, November 2025
Fully Refereed | Open Access | Double Blind Peer Reviewed Journal
www.ijsr.net

Paper ID: SR251103193340 DOI: https://dx.doi.org/10.21275/SR251103193340


http://www.ijsr.net/

International Journal of Science and Research (IJSR)
ISSN: 2319-7064
Impact Factor 2024: 7.101

6.Discussion
- Theoretical Implications

This research contributes to supply chain management
theory by:

- Demonstrating the value of integrated inventory-supplier
systems

- Providing a quantifiable framework for supplier
performance integration

- Establishing SAS as a viable platform for supply chain
analytics

- Practical Applications

Organizations can implement this system to:

Reduce operational costs through automation

Improve decision-making with data-driven insights.

- Enhance supplier relationships through objective
performance measurement

- Increase agility in responding to supply chain disruptions

7.Limitations

Implementation Complexity: Requires SAS programming
expertise

Data Quality Dependence: Performance relies on accurate
input data

Initial Setup Costs: Significant upfront development
investment

8.Conclusion and Future Research
- Conclusion

This paper presents a robust, SAS-based integrated
inventory and supplier management system that
demonstrates significant operational improvements. The
framework successfully bridges the gap between inventory
control and supplier management, providing organizations
with a comprehensive tool for supply chain optimization.

9.Future Research Directions

Machine Learning Integration: Incorporate predictive
analytics for demand forecasting.

Multi-echelon  Inventory Optimization: Extend to
distributed warehouse networks.

Real-time API Integration: Connect with ERP systems for
seamless data flow

Sustainability Metrics: Include environmental and social
governance factors
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Appendix A:
Sample SAS Code

A.1 Core Inventory Update Logic
sas
/* Inventory transaction processing */
DATA inventory_transactions;
INPUT @1 transaction_id 5.
@7 transaction_date MMDDYY 10.
@18 item_id $5.
@24 transaction_type $2.
@27 quantity 5.
@33 unit_price 8.2;
FORMAT transaction_date MMDDYY10.;
DATALINES;
1001 01/15/2024 A1001 SO -2 899.99
1002 01/15/2024 A1002 ST 25 24.99

RUN;
A.2 Supplier Performance Calculation
sas
PROC SQL;
CREATE TABLE supplier performance summary AS
SELECT
supplier id,
AVG(on_time delivery) AS avg_delivery,
AVG(quality score) AS avg quality,
AVG(overall_score) AS avg_performance
FROM supplier_performance
GROUP BY supplier_id
HAVING AVG(overall_score) >= 80;
QUIT;
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