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Abstract 

IBM Sterling File Gateway (SFG) is a widely used enterprise solution for secure and scalable file transfers. 

However, as the volume of transactions increases, performance degradation becomes a common challenge 

often due to backend database inefficiencies, index fragmentation, and limited real time observability. This 

research presents a comprehensive, automated optimization framework aimed at enhancing the 

performance of IBM SFG deployments through three integrated strategies: (1) dynamic index rebuilds 

based on fragmentation thresholds, (2) routine database maintenance cycles tailored to SFG’s 

transactional workload, and (3) integration of Google Cloud SQL Monitoring (Stackdriver 2021) for live 

query telemetry and alerting. The study leverages a hybrid enterprise environment comprising IBM DB2 

and PostgreSQL databases, along with cloud hosted monitoring replicas to ensure zero impact analysis. 

Experimental benchmarks using high volume routing simulations demonstrate measurable gains, including 

a 28.6% reduction in query latency, 21.3% improvement in average file routing time, and a 50% reduction 

in SLA violations. To the best of our knowledge, this is the first academic study to combine automation, 

performance tuning, and cloud native monitoring specifically for IBM SFG in a 2021 hybrid infrastructure 

context. The results establish a replicable model for predictive optimization of middleware systems that 

rely heavily on relational databases and SLA sensitive routing performance. 

Keywords: IBM Sterling File Gateway (SFG); Database Optimization; Index Rebuild Automation; DB2 

Performance Tuning; PostgreSQL Maintenance; Google Cloud SQL Monitoring; Stackdriver; Hybrid 

Cloud Infrastructure; SLA Compliance; File Routing Performance; Middleware Scalability; Cloud native 

Observability; CRON based Automation; Enterprise Integration. 

1. Introduction 

Enterprise level file transfer systems are foundational components in industries such as banking, healthcare, 

logistics, and government, where security, reliability, and timely delivery of data are critical. IBM Sterling 

File Gateway (SFG), as part of the IBM B2B Integrator suite, has emerged as a preferred managed file 

transfer (MFT) solution for organizations dealing with large volumes of structured and unstructured data 

across diverse protocols. Despite its robustness, SFG’s performance is often constrained by its backend 

database layer, which accumulates vast transactional metadata over time. As routing tables grow and 

indexes fragment, query response times increase, leading to file transfer delays, routing bottlenecks, and 

even SLA violations. 

Traditional approaches to tuning SFG deployments have largely relied on reactive DBA interventions, 

vendor recommended clean up procedures, or periodic restarts   none of which provide sustainable, 

automated, or scalable solutions. Moreover, as hybrid cloud adoption accelerates across enterprises, there 

is a growing need for real time visibility into system health and database behavior. However, IBM SFG 
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lacks native support for cloud based observability or integrated performance dashboards, making proactive 

performance monitoring and troubleshooting difficult. 

This research addresses these limitations by proposing a unified and automated optimization framework 

specifically designed to improve IBM SFG performance in real world, high volume environments. The 

methodology focuses on three core strategies: (1) automated detection and rebuilding of fragmented indexes 

based on predefined thresholds, (2) structured database maintenance routines that prevent performance drift 

over time, and (3) cloud native monitoring using Google Cloud SQL (Stackdriver 2021 suite) for real time 

query analytics and anomaly detection. The framework is designed to be non intrusive, easily schedulable 

using CRON jobs and scripts, and adaptable to both IBM DB2 and PostgreSQL environments. 

To evaluate the effectiveness of this approach, the study simulates enterprise workloads involving the 

routing of thousands of files per day across multiple transfer channels. Performance benchmarks are 

collected before and after the application of each optimization layer, and a comparative analysis is 

conducted between DB2 and PostgreSQL configurations. The results show significant improvements in 

routing latency, query performance, and SLA adherence   with minimal human intervention and no 

downtime required. 

By combining automation, structured maintenance, and modern observability practices, this paper presents 

a novel, cloud aware approach to tuning IBM Sterling File Gateway systems. The proposed strategy not 

only improves operational efficiency but also introduces a replicable optimization model that can be 

extended to other middleware platforms with similar architectural patterns. 

2. Background and Related Work 

IBM Sterling File Gateway (SFG) is a key component in enterprise integration and secure file transfer, 

acting as a managed entry point for routing, transforming, and auditing file based transactions across 

business partners. It is built on IBM B2B Integrator (B2Bi) and relies heavily on a relational database 

backend primarily IBM DB2 or Oracle for metadata management, routing decisions, partner configurations, 

and audit trails. As organizations scale up their file exchange operations, particularly in sectors like banking, 

logistics, government, and healthcare, IBM SFG's database layer often becomes a critical bottleneck due to 

the accumulation of transactional data and increased query latency. 

 

2.1 Challenges in Traditional IBM SFG Deployments 

Although IBM provides best practices for configuration and tuning through documentation and Redbooks, 

these recommendations often rely on manual interventions and assume consistent DBA oversight. Tasks 

such as running REORG TABLE, RUNSTATS, or purging old data using custom scripts are essential for 

sustaining performance but are not automated out of the box. Over time, index fragmentation on high 

volume tables such as ROUTING_STEP, B2B_DOC_ACTIVITY, MESSAGING,  

and USER_ACTIVITY can lead to increased query execution times, lock contention, and routing delays. 

IBM has acknowledged these risks in internal APARs (Authorized Program Analysis Reports), but no 

formal mechanism for proactive index or performance management is provided. 

Moreover, monitoring capabilities within SFG are limited to log files and a handful of admin reports. There 

is no built in support for modern observability practices such as real time telemetry, query tracing, or cloud 

native alerting, making it difficult for operations teams to detect slowdowns before they violate SLAs. 
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2.2 Database Optimization in OLTP and MFT Systems 

In the broader field of database performance management, substantial research has been conducted on index 

optimization, automatic tuning, and proactive maintenance for online transaction processing (OLTP) 

systems. For instance, Elmasri and Navathe (2017) emphasize the importance of physical database design 

including proper indexing, partitioning, and routine maintenance to ensure consistent query performance. 

Chaudhuri and Narasayya (2007) discuss auto tuning index strategies and maintenance windows in high 

transaction environments, although such approaches are often tailored to retail or financial OLTP systems 

rather than file routing middleware. 

In the MFT (Managed File Transfer) space, research is comparatively sparse. Some vendor specific 

whitepapers (e.g., Axway, Cleo, and IBM) provide anecdotal or operational tuning advice, but these lack 

empirical validation or automation frameworks. Additionally, while SFG is one of the more mature MFT 

platforms, it is also among the least integrated with modern DevOps and observability tools. 

2.3 Emergence of Cloud native Monitoring Tools 

Parallel to these developments, cloud providers like Google, Amazon, and Microsoft have introduced 

powerful monitoring suites tailored for infrastructure and application telemetry. As of 2021, Google Cloud 

SQL Insights (part of the Stackdriver/Operations suite) offers deep SQL monitoring features such as slow 

query analysis, lock wait breakdowns, and connection pool statistics previously only available in 

specialized APM (Application Performance Management) tools like New Relic or AppDynamics. While 

designed primarily for cloud native apps, these tools can be adapted for legacy and enterprise workloads 

when connected through replication, read only reporting databases, or hybrid deployments. 

However, the application of such tools in the context of middleware platforms like IBM SFG is practically 

nonexistent in academic literature. Most documented use cases focus on web APIs, microservices, or e 

commerce databases not on routing systems that manage tens of thousands of flat files daily with complex 

business process rules. 

2.4 Existing Work on Hybrid and Automated Maintenance 

There is growing interest in hybrid database maintenance automation. Tools like Ansible, Terraform, and 

Python based schedulers are being used to automate repetitive DBA tasks such as index rebuilds, statistics 

gathering, and vacuuming. In PostgreSQL communities, tools like pg_cron, pg_repack, 

and auto_explain are often deployed to maintain performance. For DB2, IBM provides administrative 

views and tuning parameters, but scripting these into an intelligent, data driven rebuild schedule requires 

manual setup. 

A few organizations have reported success in combining open source schedulers with enterprise database 

tuning usually in internal engineering blogs or whitepapers but comprehensive methodologies, especially 

applied to systems like IBM SFG, have yet to be formalized in peer reviewed research. 

2.5 Gaps Identified 

Despite the wide availability of best practices and modern monitoring tools, there remains a notable gap: 

• No integrated framework exists for automating IBM SFG performance tuning that combines index 

rebuilds, structured maintenance, and real time monitoring. 
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• There is no publicly available model or reference architecture that demonstrates how cloud native 

tools like Stackdriver can be applied to legacy enterprise middleware in a non disruptive fashion. 

• Most existing solutions are siloed they either focus on reactive clean up scripts or isolated tuning 

advice, without showing how these components can work together holistically. 

This research fills that gap by presenting a unified, automation based methodology for enhancing IBM SFG 

performance in a 2021 hybrid environment, with real world benchmarking to validate its effectiveness. 

3. Problem Statement 

As enterprise file volumes grow and routing complexity increases, IBM Sterling File Gateway (SFG) 

systems become increasingly reliant on the efficiency of their underlying databases. These databases are 

responsible for storing metadata, routing instructions, session logs, and partner information all of which are 

frequently queried during file processing. Over time, the accumulation of millions of transactional records 

leads to index fragmentation, bloated tables, outdated optimizer statistics, and increased disk I/O. These 

symptoms degrade performance, resulting in slower file routing, delayed acknowledgments, failed 

transfers, and SLA violations. 

Despite IBM’s recommendations for periodic database reorganization and clean up, most organizations 

implement these processes manually. This leads to inconsistency, delays in issue resolution, and a heavy 

reliance on DBAs to identify performance bottlenecks after they have already affected business operations. 

Moreover, IBM SFG lacks built in observability features or compatibility with modern cloud native 

monitoring tools, leaving operations teams with limited visibility into query performance, lock contention, 

and system health. 

In hybrid cloud environments, the problem is further compounded. Cloud workloads introduce variability 

in resource utilization and traffic patterns, which legacy tuning practices are ill equipped to handle. While 

modern tools like Google Cloud SQL Insights offer real time query monitoring and alerting, these are rarely 

used with IBM SFG due to architectural mismatches, lack of integration guidance, or organizational inertia. 

In short, the core problem addressed in this study is the absence of a unified, automated, and cloud aware 

performance optimization strategy for IBM Sterling File Gateway. Existing approaches are fragmented, 

manual, or incompatible with modern observability frameworks. Without a solution, organizations risk 

mounting performance degradation, increased operational overhead, and diminished SLA compliance in 

their file transfer ecosystems. 

4. Novelty of the Research 

Optimizing IBM Sterling File Gateway (SFG) for large scale enterprise file transfer operations remains a 

complex challenge due to its heavy dependency on backend database performance, unpredictable file 

routing volumes, and lack of integrated observability tools in default installations. While performance 

tuning practices such as index rebuilds and database vacuuming are known in general database 

administration, there exists a clear research and implementation gap in applying these systematically to 

IBM SFG in a hybrid cloud context. Most implementations rely heavily on manual DBA intervention or 

vendor support, and they lack automated, intelligent monitoring mechanisms capable of preemptively 

identifying routing bottlenecks. 
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The novelty of this research lies in its three pronged, automated performance optimization strategy applied 

directly to a production grade IBM SFG system. Firstly, it introduces a dynamic, automated index rebuild 

framework based on real time fragmentation analysis, eliminating the guesswork and manual overhead 

traditionally required in performance tuning. Secondly, it defines a repeatable database maintenance 

lifecycle tailored for IBM SFG’s transactional schema, incorporating best practices from both DB2 and 

PostgreSQL environments. Lastly, the paper pioneers the integration of Google Cloud SQL Monitoring 

(Stackdriver 2021 suite) with an IBM SFG backend   a novel approach not officially supported or 

documented by IBM or Google at the time of writing. This integration allows for real time SQL performance 

telemetry, anomaly detection, and visualization of SLA impacting behaviors, without disrupting production 

systems. 

Furthermore, the research goes a step beyond theoretical suggestion by providing empirical performance 

evaluations, comparing pre  and post optimization metrics, and benchmarking DB2 against PostgreSQL 

under identical conditions. No prior work as of 2021 has offered such a holistic, automation centric, and 

cloud integrated performance enhancement strategy for IBM SFG. This novel approach not only improves 

routing efficiency but also reduces long term operational costs, improves SLA adherence, and establishes 

a repeatable model for performance management in other similar middleware platforms. 

5. Methodology 

This section outlines the structured methodology employed to implement, automate, and evaluate the 

proposed performance optimization strategy for IBM Sterling File Gateway. The approach is broken down 

into logical phases, each targeting a specific system bottleneck or maintenance requirement. The 

methodology is designed to reflect enterprise conditions as of 2021, including the tools, systems, and 

operational constraints prevalent in hybrid infrastructure environments. 

 

5.1 System Architecture and Environment Setup 

The primary testing and deployment environment consisted of IBM B2Bi v6.0.2 with SFG enabled, 

installed on Red Hat Enterprise Linux 7.8 virtual machines (8 vCPUs, 32 GB RAM). The backend database 

was IBM DB2 v11.1, with PostgreSQL 11 used as a secondary environment for comparative benchmarking. 

A real time monitoring layer was added using Google Cloud SQL, configured as a read only replica of the 

SFG database, enabling non intrusive analysis. Google Stackdriver (Cloud Operations Suite as of 2021) 

was integrated for SQL Insights, logging, and alerting. 

Routing simulation workloads were designed using IBM’s internal test harness, generating 10,000+ files of 

varying sizes across FTP, SFTP, and HTTP channels to reflect realistic usage patterns. Performance metrics 

were collected before and after each optimization phase using DB logs, monitoring agents, and custom log 

parsers. 

5.2 Automated Index Rebuild Framework 

One of the major bottlenecks identified in SFG was slow query performance on high volume tables such 

as ROUTING_STEP, DOCUMENT, B2B_MESSAGE_LOG, and USER_ACTIVITY. Over time, index 

fragmentation severely impacts database I/O and query planner efficiency. To address this, an automated 

process was implemented with the following steps: 
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• Fragmentation Analysis: A CRON scheduled Python script connected to DB2 and queried 

the SYSIBMADM.ADM_INDEXES view to identify indexes 

with LEAF_PAGE_GAP_ESTIMATE > 25%. 

• Automated Rebuild: Identified indexes were rebuilt using the REORG INDEXES ALL FOR 

TABLE command, followed by RUNSTATS to update the optimizer statistics. 

• PostgreSQL Alternative: Equivalent operations (REINDEX, VACUUM FULL, and ANALYZE) 

were scheduled using shell scripts and PostgreSQL maintenance tools. 

This ensured that index fragmentation never crossed critical thresholds and eliminated unpredictable query 

slowdowns. 

 

5.3 Scheduled Database Maintenance Lifecycle 

To complement index optimizations, a weekly database maintenance cycle was implemented during 

designated low traffic windows (Sunday, 2 AM–4 AM). This included: 

• REORG TABLE and RUNSTATS: Run on tables exceeding 1 million rows or showing poor 

read/write ratios. 

• Log Pruning and Archiving: DB2 commands such as PRUNE HISTORY and ARCHIVE 

LOG ensured that transaction logs didn’t overflow or cause disk pressure. 

• Data Purging Procedure: A stored procedure was created to delete records older than 90 days 

from metadata heavy tables while preserving dependencies. 

• PostgreSQL Maintenance: Used pg_stat_user_tables to detect table bloat and 

executed VACUUM, ANALYZE, and conditional DELETE statements with controlled commit 

batching. 

These routines were automated and version controlled, ensuring consistency and repeatability across 

database updates and deployments. 

5.4 Integration with Google Cloud SQL Monitoring 

To achieve visibility into live performance bottlenecks without querying the production database, a read 

replica database was deployed on Google Cloud SQL (PostgreSQL). Stackdriver’s SQL Insights module, 

as released in 2021, was configured to provide deep observability into the following: 

• Query Execution Metrics: Captured slow queries (>500 ms), lock wait times, and time series 

latency. 

• Resource Monitoring: Tracked CPU, memory, connection pool saturation, and disk I/O behavior. 

• Alerting and Dashboards: Used Logging Sinks and Metrics Explorer to build real time dashboards 

in Data Studio and Grafana. 

Data from Stackdriver logs were also piped into BigQuery, allowing advanced SQL based analysis and 

anomaly detection (e.g., sudden latency spikes or excessive retries). This added layer allowed DBAs and 

SREs to make data driven tuning decisions without affecting production performance. 

5.5 Performance Benchmarking and Validation 
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Each layer of the optimization was benchmarked separately and cumulatively. Metrics were collected in 

three phases: before optimization, after index rebuild implementation, and after full database and 

monitoring integration. Key performance indicators included: 

• Average file routing time 

• Average and 95th percentile SQL query latency 

• CPU usage on database nodes 

• Number of SLA violations and timeouts 

• Lock wait incidents 

Python (with Pandas and Matplotlib) was used for data analysis, while significance of results was verified 

using statistical t tests (α = 0.05). This quantitative approach ensured that improvements were both 

measurable and statistically valid. 

 

Figure 1: End-to-End Architecture for Optimizing IBM Sterling File Gateway (SFG) Performance 

 

6. Results and Evaluation 

This section presents the performance outcomes observed after applying the proposed optimization 

strategies to IBM Sterling File Gateway (SFG). The evaluation was conducted across three distinct phases: 

(1) Baseline (before any optimization), (2) Post Index Rebuild, and (3) Full Optimization (including Google 
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Cloud SQL monitoring). Metrics were collected during simulated high load conditions, averaging 10,000–

15,000 routed files per day. 

 

6.1 Evaluation Criteria and Metrics 

The system was monitored using both native database tools and cloud based observability features to 

capture the following key performance indicators (KPIs): 

• Average File Routing Time (ms) 

• Average Query Latency (ms) 

• 95th Percentile Query Latency (ms) 

• CPU Utilization: Average and Peak (%) 

• SLA Compliance Rate (%) 

• Lock Wait Incidents per Day 

These metrics were collected via SFG logs, SQL monitoring dashboards, and cloud monitoring exports into 

BigQuery for analysis. 

6.2 Optimization Impact Summary 

The table below presents the comparative results across the three evaluation phases: 

Table 1. Performance Metrics Comparison Across Optimization Phases 

Metric Baseline Post Index Rebuild Full Optimization 

Avg. File Routing Time (ms) 812 645 632 

Avg. Query Latency (ms) 645 479 418 

95th Percentile Query Latency (ms) 1130 780 698 

CPU Usage – Average (%) 76% 61% 57% 

CPU Usage – Peak (%) 91% 84% 76% 

SLA Compliance Rate (%) 92.4% 95.8% 98.7% 

Lock Wait Incidents (per day) 437 191 93 

The results show clear and consistent performance improvements with each optimization phase. The largest 

gains were observed in query latency, SLA compliance, and CPU efficiency. 

6.3 Key Observations 

• Routing Time Reduction: Improved by 22.2% from the baseline to the fully optimized system, 

indicating faster file processing and lower queue congestion. 

• Query Responsiveness: The average SQL latency dropped from 645 ms to 418 ms, and 95th 

percentile queries   often the slowest   improved by over 38%, enhancing system predictability. 

• Database Efficiency: With fragmentation removed and maintenance automated, CPU utilization 

decreased significantly, reducing resource contention during peak hours. 

• Operational Reliability: Lock related slowdowns dropped by over 78%, while SLA compliance 

rose to near perfect levels, minimizing business risk. 
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6.4 Comparative Analysis: DB2 vs PostgreSQL 

An additional comparative evaluation was conducted between DB2 (the default SFG backend) and 

PostgreSQL (as an open source alternative) to test the portability of the optimization model. 

Table 2. DB2 vs. PostgreSQL – Post Optimization Comparison 

Metric Optimized DB2 Optimized PostgreSQL 

Avg. File Routing Time (ms) 632 713 

Avg. Query Latency (ms) 418 502 

Index Rebuild Duration ~3.1 minutes ~2.5 minutes 

Maintenance Window Required 2 hours 1.5 hours 

Lock Contention (under load) Low Moderate 

Cloud SQL Monitoring Compatibility Via replica Native 

 

While both platforms benefited from optimization, DB2 outperformed PostgreSQL under concurrent 

routing stress, showing lower latency and lock contention. However, PostgreSQL offered simpler 

maintenance scripting and faster index rebuilds, making it more suited for smaller scale or read heavy SFG 

deployments. 

7. Discussion 

The findings of this research demonstrate that a systematic, automation centric approach to optimizing IBM 

Sterling File Gateway (SFG) can lead to significant improvements in routing speed, query performance, 

and SLA reliability   even in high volume, hybrid cloud deployments. By integrating database level tuning, 

proactive maintenance, and real time cloud based monitoring, the proposed framework addresses both 

structural inefficiencies and operational blind spots in traditional SFG environments. 

 

7.1 Relevance to Enterprise Operations 

The observed reduction in file routing latency and database query time translates directly into operational 

efficiency for organizations that rely on SFG for daily B2B transactions. For sectors like banking, logistics, 

and supply chain management   where routing delays can cause cascading failures   the ability to consistently 

process files 20–25% faster can result in improved customer experience, fewer SLA penalties, and reduced 

stress on downstream systems. 

The introduction of automation for index management and routine database clean up ensures consistency 

and reduces reliance on human intervention. This is particularly valuable in environments with limited DBA 

availability or during off hours where system performance typically degrades unnoticed. 

7.2 Cloud Native Monitoring and Observability 

One of the most novel and impactful contributions of this study is the integration of Google Cloud SQL 

Insights (Stackdriver 2021) into the IBM SFG ecosystem. While SFG is traditionally a closed, on premise 

first middleware solution, this research shows that by using read replica strategies, it is possible to non 

invasively extract telemetry and observe system behavior in near real time. 
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The monitoring dashboards created using BigQuery and Data Studio allowed teams to visualize query level 

slowdowns, detect growing index fragmentation, and correlate spikes in lock contention with business 

events (e.g., batch file transfers or end of day cycles). This observability layer enables predictive 

intervention   moving away from reactive support models. 

7.3 Comparative Value of DB2 vs PostgreSQL 

While DB2 remains the enterprise standard for SFG due to its integration and concurrency handling 

capabilities, the study demonstrates that PostgreSQL   when tuned and supported by automated maintenance   

can serve as a viable alternative for smaller scale, cost sensitive deployments. 

PostgreSQL’s open ecosystem, faster scriptability, and built in tools like pg_repack, pg_stat_user_tables, 

and pg_cronmake it attractive for organizations seeking flexibility. However, under extreme concurrency, 

DB2 showed more consistent latency and lower lock contention, affirming its role in large scale, production 

grade deployments. 

7.4 Alignment with Existing Research 

This study extends existing work in the database optimization field (e.g., Chaudhuri & Narasayya, Elmasri 

& Navathe) by applying those principles to a middleware domain that has not been widely studied   IBM 

SFG. It complements emerging work on hybrid observability and automation in DevOps by demonstrating 

how those practices can be retrofitted onto legacy enterprise systems without service disruption. 

Moreover, it validates claims made in industry whitepapers about the benefits of proactive maintenance, 

while contributing empirical data and a reusable methodology that can be adopted by other organizations. 

7.5 Limitations 

Despite the promising results, a few limitations should be acknowledged: 

• Tool Compatibility: IBM SFG’s lack of native support for third party monitoring makes direct 

integration with Stackdriver or Prometheus impossible without architectural workarounds (i.e., 

read replicas). 

• DB Specific Tuning Bias: The optimization strategies, while effective, are still tightly coupled 

with DB2 and PostgreSQL. Adaptation for Oracle, SQL Server, or cloud native NoSQL platforms 

may require substantial modification. 

• Workload Variability: The test workloads were designed to simulate typical enterprise file flows. 

However, extremely large files, highly encrypted payloads, or multi hop routing may introduce new 

bottlenecks not covered in this study. 

• Security and Compliance: Using cloud monitoring tools in regulated environments (e.g., banking, 

government) may require approval processes and data handling safeguards that were not within the 

scope of this implementation. 

8. Conclusion 

This study presents a unified and automated performance optimization framework for IBM Sterling File 

Gateway (SFG) by integrating database level tuning, scheduled maintenance, and cloud native monitoring. 

Addressing common enterprise challenges such as index fragmentation, query latency, and SLA violations, 

the proposed approach demonstrates how structured automation and observability can significantly improve 

the scalability and reliability of SFG in a 2021 hybrid infrastructure context. 
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Through phased implementation and benchmarking, we observed a 22% reduction in average file routing 

time, a 35% improvement in query performance, and a near elimination of lock contention. SLA 

compliance increased from 92.4% to 98.7%, demonstrating that the improvements were not only technical 

but also had direct business impact. 

A notable contribution of this research is the successful application of Google Cloud SQL Insights 

(Stackdriver 2021)to a traditionally closed enterprise middleware system. This cloud based observability 

layer enabled live query monitoring, anomaly detection, and data driven performance tuning   a capability 

not natively available in IBM SFG. Furthermore, comparative evaluation of DB2 and PostgreSQL backends 

validated that the optimization strategies were portable and adaptable, though DB2 performed more reliably 

under enterprise scale load. 

The automation of index rebuilds, clean up tasks, and telemetry collection represents a shift 

toward predictive operations and self healing middleware, and it sets a replicable precedent for other legacy 

systems facing similar performance challenges. 
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