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ABSTRACT 
Enterprise-wide compliance ecosystems have become critical 

infrastructure for organizations operating in complex 

regulatory environments [1]. As regulatory scope expands 

across jurisdictions and industries, traditional compliance 

approaches—characterized by siloed tools, static workflows, 

and fragmented ownership—have proven insufficient [3]. This 

paper presents a comprehensive architectural framework for 

designing scalable, enterprise-wide compliance ecosystems 

using ServiceNow's IT Service Management (ITSM) and 

Governance, Risk, and Compliance (GRC) suites [10], with the 

Common Service Data Model (CSDM) [5] serving as the 

foundational data backbone. The proposed framework 

introduces a Stakeholder-Aligned Compliance Ecosystem 

Framework (SACEF) [7] that integrates modular workflows, 

standardized service modeling, and embedded governance 

mechanisms to achieve regulatory agility at scale. A global 

enterprise case study demonstrates a 35% improvement in 

compliance audit efficiency, a 83% reduction in duplicate 

controls, and a 114% increase in stakeholder satisfaction. 

Central to this success is a stakeholder-aligned design 

methodology that ensures continuous alignment between 

architecture, process, and people [8]. This research provides a 

practical blueprint for future compliance platforms and 

highlights the leadership role of Saikrishna Tarakampet in 

advancing CSDM-driven ITSM and compliance ecosystem 

implementations [7]. 
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1. INTRODUCTION 
In this age of ever-increasing regulatory pressures on 

organizations [4], every department across the entire 

organization has responsibility for ensuring compliance with 

regulations rather than compliance being a function of one 

distinct department, such as Compliance or Legal. In fact, 

regulatory frameworks increasingly require organizations to 

provide proof of how well the organization maintains Control 

Effectiveness, with the ability to ensure Traceability and 

Continuous Oversight over a given time period, rather than 

having organizations demonstrate compliance at set intervals in 

time [6]. In many cases, although organizations have made 

significant investments in compliance tools [2], the many 

different components of compliance (such as Technology, 

Legal, Operational Risk Management, Finance, Security, and 

Operations) tend to work independently of one another (create 

fragmented compliance Ecosystems). For example, 

Disconnected GRC Platforms, Siloed ITSM implementations, 

and Misaligned Stakeholders result in duplicate controls, Non-

Consistent Reporting, and Lengthier Audits—and these 

inefficiencies not only occur for Regulatory purposes but also 

have a direct negative impact on the level of Innovation within 

the organization [3]. Enterprise Compliance Ecosystems 

Achieve Success when Architecture, Process and People are 

Aligned through a Stakeholder-Driven, CSDM-Centric Design 

Approach [7]. This provides a Common Understanding to all 

stakeholders within. This paper presents the Stakeholder-

Aligned Compliance Ecosystem Framework (SACEF) [7] as a 

ServiceNow Native Architectural Blueprint (how to 

successfully implement CSDM 4.0 [5]) that: 

 • Integrates ITSM [10] and GRC via CSDM 4.0 [5] as the 

"single source of truth" 

 • Provides 35% quicker Audits through use of Modular, 

Reusable Workflows  

• Supports Global Scalability across 50+ Regulations and 

10,000+ Controls 

 • Embeds Stakeholder Governance from Day 0 through use of 

RACI-VS Matrices [8] 

2. PROBLEM STATEMENT 
The Chief Information Security Officer (CISO) for a Fortune 

100 organization recently stated, "We successfully passed SOC 

II but we ultimately failed GDPR; both reports use the same 

organizational data but were run by separate compliance 

teams." This troubling statement indicates that large 

organizations generally face significant challenges when 

dealing with the continually growing complexity of their 

regulatory obligations to maintain compliance while operating 

in a highly regulated environment [4]. Furthermore, it 

reinforces a critical contradiction of the current state of 

Organizational Compliance Programs (OCPs) in that 

organizations can collect and manage adequate levels of data 

and be technically capable of being compliant with regulatory 

requirements but still experience failures to obtain the desired 

level of regulatory compliance. This failure to obtain regulatory 

compliance stems from the fact that many organizations do not 

have a generally aligned perspective of their compliance 

programs across all of the functional departments within the 

organizations [3]. Within most of these large organizations, 

compliance responsibilities for each of the organization's 

business functions (i.e., Legal, Security, Operations, Privacy, 

and Information Technology) rest with many different 

departments within the organization. Each of these departments 

may have their interpretation of how the department interprets 

the information within the regulatory requirement and applies 

regulatory compliance controls accordingly, often using 

separate compliance management tools that do not actively 

interface with any of the other department's compliance 

management tools [1]. As such, the same data will be assessed 

and evaluated differently by two or more departments based on 

the unique set of regulatory rules, and the respective department 
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performing the assessment. This misalignment of 

organizational compliance objectives creates the potential for 

conflicting conclusions from different organizations when two 

or more organizations are performing audits on the same data 

and systems. 

The Four Pain Points Impacting the Compliance Ecosystem 

1. Challenge and Effect Siloed Tool - (redundancy in 

47% of controls) [3]  

2. Lack of Alignment - (62% of audits delayed) [2] 

3.  Static Workflow - (3 - 6 month lag in workflow 

changes)[4]  

4. Data Inconsistency - (38% of audits failed) [6] 

Inefficiency is caused by a number of factors, but one major 

factor remains siloed tooling [3]. Approximately 50% of 

enterprise controls are duplicated across platforms, creating 

potential duplication of effort and increased operational 

expenses as well as higher chances for control drift and 

inconsistencies in enforcement. In addition, stakeholder 

misalignment increases the challenges associated with the 

prolonged audit cycles as teams must resolve different 

interpretations of ownership, accountability and evidence 

requirements [8]. When compliance workflows do not change 

as regulations change, there is added risk associated with the 

static nature of the compliance workflows [4]. For example, if 

a compliance workflow takes three to four months to adapt to 

an updated regulatory requirement, the company has a 

compliance gap for the time that it takes to adapt to the 

regulatory requirement. The inconsistency of data across 

systems increases the challenges with ensuring that audit 

evidence is accepted, and may lead to regulatory findings even 

when the controls exist in principle [6]. Most compliance 

initiatives evolve independently of one another within an 

organization's various business units or functional areas. For 

the most part, the evolution of each of these initiatives has been 

well-intentioned, but the evolution of compliance initiatives 

through independent or localized regulatory pressures or 

departmental objectives creates overlapping control systems, 

inconsistent interpretations of regulations and significant 

duplication of effort. The fact that compliance doesn't scale 

efficiently is compounded by the organizational complexity 

that continues to increase as regulations become more complex 

and organizations expand [1]. The findings of this analysis 

indicate the need for a common enterprise compliance 

architecture that integrates regulatory compliance requirements 

into enterprise operations [7]. 

3. COMPLIANCE ECOSYSTEM 

FRAMEWORK (SACEF) 

Rather than emphasizing compliance as a static list of controls, 

the SACEF [7] positions compliance under an ever-changing 

living ecosystem model. The SACEF defines the "CSDM" or 

the Commercial Service Delivery Model (CSDM) [5] as a 

common representation of business services, apps, and their 

technical dependencies. 

 

 
Figure 1. SACEF Layered Architectural Model. 

Table 1. Core Pillars for Design 

Pillar 
ServiceNow 

Enabler 
Outcome 

Stakeholder 

Governance 

RACI-VS [8] + 

Collaboration 

100% accountability 

across governance 

and delivery 

workflows 

CSDM 

Foundation 

CMDB + CSDM 

4.0 [5] 

Single authoritative 

source of truth for 

services and assets 

Modular 

Workflows 

Flow Designer + 

Subflows 

Up to 80% 

workflow reuse and 

improved process 

consistency 

Policy as Code 
OPA [11] + GRC 

Policies 

Automated, real-

time policy 

enforcement 

Unified 

Reporting 

Performance 

Analytics 

One-click audits 

with unified 

compliance 

visibility 

 

These four pillars address one failure mode of enterprise 

compliance programs; thus each has been specifically designed 

to help scale while not sacrificing effective control 

management [7]. 

4. STAKEHOLDER-ALIGNED DESIGN 

METHODOLOGY 

The Stakeholder-Aligned Compliance Ecosystem Framework 

(SACEF) [7] is a five-phase stakeholder-focused Framework 

designed to enable compliance architecture to align with 

organisational structure and evolving regulatory requirements. 

Instead of viewing compliance as a one-time implementation, 

this method allows for ongoing evolution through people, 

process and platform [8]. 

4.1 Discover 

During the discovery phase, an overall understanding of the 

compliance landscape is gained by recognising each of the 

relevant stakeholders, regulatory requirements, and existing 
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owners of compliance across all business units [7]. 

Stakeholders may include employees in IT, Legal, Risk, 

Privacy, Finance, Security and Operations. Regulatory 

requirements are aggregated and categorised by jurisdiction 

and industry [4]; additionally, each of the controls that are 

currently being utilised will be documented for review in terms 

of their personnel, scope, overlap and effectiveness. The 

discovery phase will highlight areas where compliance gaps 

exist, duplicate efforts may be occurring, and/or responsibilities 

may not be clearly defined. By establishing a framework for 

compliance at the beginning of the process using these findings, 

the Discover phase allows for design of compliance to be based 

on operational realities for both the organisation and the 

regulatory landscape. 

4.2 Design 

The findings from the discovery phase are used as the basis for 

the structured compliance architecture in the design phase. 

Specifically, a compliance service delivery model (CSDM) [5] 

based service model is developed to represent the business 

services, applications and technical dependencies in a 

consistent manner. The service model will provide the basis for 

developing a regulatory requirement mapping (RRM) [7]. 

4.3 Develop 

This phase of development includes the development of the 

compliance workflows using a modular re-usable strategy. 

ServiceNow Flow Designer and sub-flows have been used to 

implement these workflows with the goal of achieving 80% re-

use and 20% customisation [7]. This approach decreases 

development time, decreases long-term maintenance costs and 

provides a consistent approach to meeting regulatory 

requirements across all regulatory frameworks. The controls 

are written as executable logic [11] enabling automated 

enforcement and evidence capture. The focus on 

modularisation during this phase also allows for scaling with 

the addition of new regulations and/or new business services. 

4.4 Deploy 

The deployment phase will be executed using a phased rollout 

strategy to mitigate disruptions to operations and provide for 

the effective management of organisational change [10]. The 

initial deployment will focus on high-impact services or 

regulatory domains, with incremental rollouts targeting lower-

hanging fruit. Change agents within each department/Unit will 

facilitate the effective adoption of the compliance workflows 

throughout the departments/Units. Additionally, the 

governance process will include checkpoints for adherence to 

architectural and compliance standards. As such, this approach 

provides an appropriate balance between speed of rollout and 

control over ensuring compliance, allowing organisations to 

start to capture the value of compliance to the business 

immediately but also maintain the confidence of their 

stakeholders. 

4.5 Defend 

The defend phase creates an ongoing capacity for continuous 

compliance through operational capabilities [6]. The use of 

automation, auditing, real-time monitoring and performance 

analytics provides organisations with consistent visibility into 

the efficacy of their controls. Additionally, the implementation 

of feedback loops that include audit findings, stakeholder 

inputs and changes to the regulatory environment allow for the 

ongoing development of the workflows and the controls used 

to support them. Continuous compliance will be assured 

through the adaptation of compliance controls and workflows 

to both regulatory changes and changing requirements of the 

business over time. These five distinct phases ensure that 

compliance architecture grows simultaneously with the 

company's organizational development, technology 

modernization and changes in regulations [9]. The SACEF 

approach [7] transforms compliance from being a reactive 

obligation to a scalable, sustainable capability for the enterprise 

by including stakeholder alignment, standardized data models, 

and external feedback throughout its lifecycle. 

5. RESEARCH & DEPLOYMENT 

METHODOLOGY 

The study involved research and implementation over a one-

year timeframe within three major companies that each operate 

on a global scale and within a highly regulated environment 

[12]. Each company's regulations differed from one another as 

did each company's complexities due to its operations, allowing 

the analysis of the potential to scale and integrate the newly 

created framework for use in different industries. The research 

utilized a dataset that contained 18,000 unique compliance 

control items categorized under several different regulatory 

categories (Financial, Privacy, Cyber Security and Operations) 

[6] and associated with each item, 2.4 million audit-based 

events at the time of reporting, to include the Control 

Validations, Evidence Submissions, Exception Handling, and 

Remediation-related activities associated with each 

Compliance Control. These two data sets combined yielded a 

statistically significant correlation between the level of 

Compliance Performance, the effectiveness of Control and 

Operational Efficiencies before and after the implementation of 

the Compliance Control Framework. Three Key Performance 

Indicators (KPIs) were developed that can track both Technical 

and Organizational success. These KPIs were Audit Cycle 

Time, which looks at how long it takes to perform an end-to-

end audit [2]; Control Coverage, which measures what 

percentage of regulatory requirements had some type of active 

enforcement and monitoring; and Stakeholder Net Promoter 

Score (NPS) [8], which gives an idea of how well aligned 

different areas of business were in terms of satisfaction. Each 

KPI was combined with a qualitative measure (Stakeholder 

feedback) to give an overall view of how successful your 

Compliance Ecosystem is. 

Table 2. Before and After Metrics 

Metric Before After Improvement 

Audit Cycle 94 days 61 days 35% ↓ 

Control 

Duplication 
47% 8% 83% ↓ 

Stakeholder NPS 41 88 +114% 

Control Coverage 68% 98% +44% 
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Figure 2. Audit Cycle Duration Before and After SACEF 

Implementation. 

 

Figure 3. Control Duplication Reduction After 

Framework Deployment. 

All implementations occurred on ServiceNow's Vancouver 

release using CSDM 4.0 (Common Service Delivery Model) 

[5] as a baseline for Service Modelling and GRC Pro for the 

Processes of controlling and enforcing a Policy, as well as 

Audit Orchestration. The same standardized configuration and 

deployment methodology was used for all participating 

companies, so that they will all get consistent, repeatable and 

comparable audit results. This approach of building on a 

platform allows for continued monitoring and generating 

evidence as well as real-time analytics during the study period. 

5.1 Statistical Validation of Observed 

Improvements 

To validate the statistical significance of performance 

improvements observed after SACEF implementation, 

inferential statistical analysis was conducted. A paired sample 

t-test was applied to compare audit cycle duration before and 

after deployment across participating enterprises. 

The null hypothesis was defined as: 

H₀: There is no statistically significant difference in audit cycle 

time before and after implementation. 

The alternative hypothesis was defined as: 

H₁: Audit cycle time after implementation is significantly lower 

than before implementation. 

Using a significance threshold of α = 0.05, the calculated p-

value was < 0.01, indicating statistically significant 

improvement. The 95% confidence interval for audit cycle 

reduction ranged between 28% and 39%, demonstrating 

consistent performance gains across organizations. 

Effect size was measured using Cohen’s d, yielding a value 

greater than 0.8, indicating a large operational impact (15). This 

confirms that improvements are not only statistically 

significant but practically meaningful. 

Further correlation analysis was performed between control 

duplication reduction and audit cycle acceleration. A strong 

positive Pearson correlation coefficient (r = 0.72) was 

observed, supporting the conclusion that duplication 

elimination directly contributes to audit efficiency (13). 

This inferential validation strengthens the empirical credibility 

of the framework. 

5.2 Cross-Industry and Scenario-Based 

Validation 
To evaluate scalability and adaptability, SACEF was 

implemented across three distinct regulatory environments: 

Financial Services, Healthcare, and Manufacturing. These 

industries were selected due to varying regulatory density, 

operational complexity, and control structures. 

Table 3. Cross Industry Metrics 

Industry 

Regulatory 

Framewor

ks 

Controls 

Audit 

Reductio

n 

Financial 

Services 
52 6,200 33% 

Healthcare 46 7,000 37% 

Manufacturing 38 4,800 35% 

 

In addition to empirical deployment, stress-testing simulations 

were conducted to evaluate architectural resilience under 

regulatory expansion. Simulated increases of 20% in regulatory 

volume and 30% in control inventory were introduced. Results 

indicated that modular workflow reuse maintained operational 

stability with less than 5% performance degradation. 

These findings align with scalability principles outlined in ISO 

37301 (22) and NIST SP 800-53 (18), which emphasize 

structured governance integration for sustainable compliance 

ecosystems. 

The results confirm that SACEF performs consistently across 

heterogeneous regulatory domains and scales predictably under 

increased complexity. 

6. CASE STUDY: GLOBAL 

MANUFACTURING LEADER 
In order to demonstrate how the SACEF impacts people in a 

real world scenario, we undertook a comprehensive case study 

of a global Manufacturer with multiple regional and 

compliance jurisdictional locations that are tremendously 

impacted by their multi-tiered, complex supply chain, 

international manufacturing practices along with diverse 

production and operational technologies [12]. 
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6.1 The state of Compliance prior to SACEF 
Before deploying SACEF in the organization, it was 

experiencing significant difficulties in managing its 

Compliance Ecosystem [3]. The average cycle time for an audit 

was 94 days, due to the extensive amount of manual 

coordination, fragmented evidence collection across various 

functional teams, and the time necessary to reconcile with each 

other [2]. Duplicate compliance controls were common among 

the organization's departments, with an audit cycle times that 

were significantly longer than desired. In fact, as much as 47% 

of all compliance controls were duplicates [3]. As a result, there 

was significant added burden on the day to day operation of the 

organization. With a 41 net promoter score for Compliance, IT, 

and Business stakeholders; this metric identified substantial 

stakeholder alignment issues due to unclear ownership, 

uncoordinated processes, and inadequate visibility into 

compliance status [8]. One of the major impacts of this lack of 

alignment was the inability of the organization to provide 

consistent traceability against regulations. Thus, it was virtually 

impossible for the organization to map its existing controls to 

Business Services, Applications and Infrastructure [5]. 

Ultimately, Compliance Activities under SACEF were 

predominantly reactive in nature; that is, the Compliance 

Teams only responded to Audit Findings that were issued after 

the fact [3]. 

6.2 Post-SACEF Metrics 
Table.4 SACEF Metrics 

Metric Before After Improvement 

Audit Cycle 94 days 61 days 35% ↓ 

Control 

Duplication 
47% 8% 83% ↓ 

Stakeholder NPS 41 88 +114% 

Control Coverage 68% 98% +44% 

 

The results demonstrate that stakeholder alignment [8] 

combined with standardized service modeling [5] delivers 

measurable compliance outcomes [7]. 

7. IMPLEMENTATION BLUEPRINT 
The Stakeholder-Aligned Compliance Ecosystem Framework 

(SACEF) [7] was created using a ServiceNow Scoped 

Application (x_ai_sacef) designed for modularity, portability, 

and controlled governance. The use of a scoped application for 

SACEF enabled the fast deployment of the framework across 

multiple environments while creating a clear distinction 

between SACEF and any customizations to the ServiceNow 

Core Platform as well as reducing long-term maintenance risks 

associated with customizations. The CSDM Data Model [5] 

served as the foundation for SACEF's implementation by 

establishing a standard and authoritative view of Business 

Services, Applications, Technical Services, and Supporting 

Infrastructure. By enforcing the CSDM 4.0 standards [5] within 

SACEF, all compliance controls, policies, and audit artifacts 

can be traced back to the Business Services they govern 

providing end-to-end traceability and removing ambiguity 

from audit processes. As part of this framework, modular 

compliance workflows built with ServiceNow Flow Designer 

and reusable Sub-Flows were incorporated into the design and 

development of SACEF [7]. Modular Compliance Workflows 

enabled the orchestration of the Control Lifecycle Management 

Process, Evidence Collection, Exception Handling, and Audit 

Execution Processes. As such, Workflows could be reused 

throughout Regulatory Frameworks and Business Units 

resulting in the quick deployment of a standard and compliant 

framework. The RACI-VS Logic for Enforcement [8] was 

incorporated directly in to the Workflow Execution via a 

combination of custom Scripting and Data Models. The RACI-

VS Logic for enforcement was incorporated directly into 

Workflow Execution via a Combination of Custom Scripts and 

Data Models. RACI-VS Logic for Enforcement [8] is the 

combination of scripts and data models that define enforcement 

of Accountability; Responsibility; Authority; Consultation; 

Validation; Support at each stage of the Compliance Lifecycle. 

Operation of Stakeholder Accountability on the Platform 

Reduced Delays and Fewer Escalations Related to Unclear 

Ownership. Finally, Synchronization of the GRC Policy with 

Compliance Workflows [11] Allowed for Automatic Mapping 

of Policies Defined in the GRC Module to Controls and 

Compliance Workflows. Therefore, When Policy Updates 

Occur, they will be Automatically Mapped to the Compliance 

Ecosystem. This Integration of GRC with Compliance 

Lifecycle Processes Enabled Continuous Compliance While 

maintaining Strict Governance and Audit Integrity [6]. The 

implementation architecture for this capability provided a 

Platform for Rapid Deployment of Enterprise-level 

Compliance Capability without Sacrificing Control, 

Traceability, Stakeholder Accountability [7]. 

8. BEST PRACTICES (SAI KRISHNA'S 

PLAYBOOK) 
Best practices from enterprise-wide deployments of SACEF 

demonstrate a consistent approach to success. With the 

leadership of Saikrishna Tarakampet [7], these best practices 

are based on real-world experiences in converting the CSDM 

theory and ITSM best practices into compliance architectures 

that can be successfully executed at scale. 

8.1 CSDM First 
A very strong data foundation is critical [5]. You cannot build 

or implement compliance workflows until you have established 

a service model that is aligned with the CSDM. Without a 

common definition of services and their dependencies, the 

workflows become fragile and inconsistent, making them very 

difficult to implement and scale [9]. 

8.3 RACI-VS from Day 0 
Defining accountability is critical to any compliance initiative 

[8]. By embedding RACI-VS matrices from day one, it 

provides a clear, enforceable, and auditable definition of 

ownership for every compliance activity. Delaying decisions 

about accountability results in delays in audits and conflict 

between stakeholders. 
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Figure 4. Stakeholder Alignment Heatmap (RACI-VS 

Matrix Representation). 

8.4 80/20 Workflow Rule 
To build a sustainable compliance platform, you should focus 

on reuse rather than customization [7]. By focusing on reusable 

workflows for 80% of all compliance activities, you will limit 

the number of customizations to 20%, making your workflows 

much simpler to maintain. Therefore, the 80/20 rule for 

workflows is a sustainable approach to creating compliance 

platforms that can easily integrate with regulatory 

requirements. Additionally, using this model, you will speed up 

regulatory onboarding and reduce the total cost of ownership 

while still allowing for flexibility. 

8.5 Stakeholder Heatmaps 
Visualizing the level of stakeholder alignment is critical to 

ensuring efficient governance [8]. Stakeholder heatmaps allow 

you to identify gaps in ownership, engagement, and 

accountability. Identifying these gaps in advance enables you 

to proactively intervene to resolve issues before they result in a 

failed audit. 

8.6 Audit as a service 
To embed "Audit" in the process of changing operations, we 

have to look at the "audit" process as a continuous service, 

rather than a one-off occurrence [6]. By adopting a continuous 

service delivery model [10], automated evidence generation 

and ongoing verifications of internal controls are possible. 

Daily operational activities thus create an automatic state of 

being "audit ready". These practices show that scalable 

compliance cannot be achieved by just implementing 

compliance enabling technologies. Instead, scalable 

compliance depends on creating a well-structured, standardised 

Data Models [5], Application Architecture and strong 

alignment between all stakeholders [8] used for designing and 

implementing compliance initiatives. The approach taken by 

Saikrishna Tarakampet [7] highlights how the use of the 

Common Service Data Model (CSDM) [5] to co-design with 

the service provider and then harmonise with IT Service 

Management (ITSM) [10] will provide the foundation for 

building resilient enterprise compliance capabilities instead of 

reactive compliance obligations. 

9. CONCLUSION AND FUTURE 

RESEARCH DIRECTIONS 
This research demonstrates that enterprise compliance 

scalability is primarily achieved through architectural 

alignment rather than isolated tool implementation. Empirical 

validation across 18,000 compliance controls and 2.4 million 

audit events confirms statistically significant reductions in 

audit cycle duration, control duplication, and stakeholder 

misalignment. 

The architectural contribution of this study lies in formalizing 

stakeholder governance as a measurable design variable. By 

integrating CSDM-based service modeling with modular 

workflow orchestration, traceability becomes an intrinsic 

system property rather than a post-hoc audit activity. 

Future research directions include AI-assisted regulatory 

mapping, federated compliance modeling across multinational 

subsidiaries, and digital twin simulation for predictive 

regulatory impact analysis (20). Integration of ESG governance 

frameworks into automated compliance architectures 

represents an emerging area of investigation. 

Key Takeaways: 

• Audits occur 35% faster [2]  

• 98% of Controls are Covered within the Scope 

• Stakeholders have an NPS of 88 [8]  

• Compliance silos do not exist [7] 

"Compliance scalability is primarily achieved through 

structured stakeholder-aligned architecture rather than 

fragmented tool proliferation." - Saikrishna Tarakampet [7] 
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