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Abstract  

 

Governance at scale is explored with rigorous, evidence-based analysis based on structured arguments, definitions, and measurable 

outcomes designed to illuminate orchestration across cloud-scale data centers. These capabilities address enterprise risk and 

compliance requirements while enabling sustained operational agility. A structured systematic abstraction of cloud-scale risk and 

compliance orchestration reveals the requisite architectural principles, intelligent construction technologies, supporting control 

service specializations, governance model variations, risk scenario space, orchestration metric assets, and business-oriented 

integration requirements. Together, these assets provide a comprehensive recipe for enterprise risk and compliance orchestration 

at cloud scale, encapsulating both service platforms and workloads. 

Cloud-scale data center service models are designed to support rapid, high-frequency provisioning of business applications and 

support infrastructure. They reduce procurement lead times and ensure allocation of minimal resources required to support 

workloads. New provisioning requests are serviced with resources that can be operated cost-effectively and at low risk of localized 

limitations impacting delivery of service objectives. Highly capable operational teams wired for ongoing service delivery normally 

practice a regimen of continuous improvement across project, release, and operational areas. Enterprise risk and compliance 

objectives remain challenging to achieve at cloud scale using traditional practices. Attempting to apply the same change control, 

trading partner, supply chain, financial management, asset lifecycle management, and HR administration processes at cloud scale 

incurs unacceptable impacts on operational agility. 

Keywords :Cloud Governance Automation,Enterprise Risk Orchestration,Compliance Workflow Intelligence,AI-Driven Risk 

Management,Cloud-Scale Data Center Security,Regulatory Compliance Automation,Intelligent Governance Framework,Multi-

Cloud Compliance Monitoring,Real-Time Risk Analytics,Policy-Based Infrastructure Governance.

1. Introduction 

Digital business rebirth, AI-driven transformation, advanced 

Governance at Scale for Intelligent Cloud Data Center 

Orchestration. A key critique of cloudification is the claim 

that management can be reduced to a single email address, 

obviating the need for risk, governance, or e-discovery 

capabilities, and indeed eliminating the need for formal 

management at all. The counter is an evidence-based 

discussion of governance at scale. Governance addresses risk 

and compliance, which are dependent but different. Data 

centers are increasingly used by large corporations in the 

professional services, insurance, and financial services 

sectors, including banks and payment providers. Such 

corporations must comply with various regulations as well as 

gain approval from their Industry Bodies, Control Functions, 

and External Auditors in the context of an ever-increasing 

attack surface. Therefore, universities and research 

organizations hosting such cloud-scale data centers must 

make these risk and compliance processes truly intelligent, 

enabling them to be organized in a fast, automated, scalable, 

and cost-effective manner. This involves integrating data, 
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software, processes, and people to automatically orchestrate 

risk and compliance activities wherever the required skills are 

needed, providing a significant improvement in severity, 

speed, and cost. 

Governance 

Component 

Primary 

Function 

Key 

Technologies 

Expected 

Outcome 

Unified 

Control Plane 

Centralized 

orchestration 

of governance 

Policy-as-

Code, APIs 

Automated 

governance 

management 

Risk 

Analytics 

Engine 

Detect and 

analyze 

enterprise 

risks 

AI/ML 

Analytics 

Real-time risk 

visibility 

Compliance 

Automation 

Layer 

Regulatory 

compliance 

enforcement 

Workflow 

Automation 

Reduced 

audit 

overhead 

Monitoring 

& Telemetry 

Continuous 

infrastructure 

observation 

SIEM, Log 

Analytics 

Faster 

incident 

detection 

Identity & 

Access 

Governance 

Secure access 

management 

IAM, MFA, 

RBAC 

Reduced 

unauthorized 

access 

Table 1: Cloud Governance Components and Functions 

 

Inferred weighting from repeated discussion of risk, 

compliance, automation, agility, and audit preparation. 

2. Orchestration for Risk and Compliance 

Management of risk and compliance requires that systems be 

in place to monitor risk and ensure compliance with 

enterprise-level policies. The cost of managing risk and 

compliance grows exponentially when software is deployed 

at scale across tens of thousands of servers without proper 

authorization. The challenge is putting these systems in place 

without executing exhaustive manual operations that negate 

the operational cost benefit. The orchestration of control 

planes, Cloud Proof of Concept (PoC) information, and 

automation tooling across the enterprise Cloud must enable 

continuous risk minimization, audit preparation, and 

certification. 

Risk 

Scenario 

Detection 

Technique 
AI/ML Role 

Mitigation 

Strategy 

Vulnerability 

Exposure 

Behavioral 

Analysis 

Pattern 

Recognition 

Automated 

Patch 

Deployment 
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Risk 

Scenario 

Detection 

Technique 
AI/ML Role 

Mitigation 

Strategy 

Data Leakage 
Anomaly 

Detection 

Data 

Classificatio

n Models 

Encryption 

Enforcement 

Unauthorized 

Access 

User 

Behavior 

Analytics 

Access 

Pattern 

Learning 

Dynamic 

Access 

Revocation 

DDoS 

Attacks 

Traffic 

Modeling 

Predictive 

Detection 

Auto-Scaling & 

Filtering 

Misconfigure

d Cloud 

Assets 

Configuratio

n Mining 

Compliance 

Drift 

Detection 

Policy 

Reconfiguratio

n 

Credential 

Theft 

Threat 

Correlation 

Risk Scoring 

Models 
Secret Rotation 

Table 2: AI-Driven Risk Detection Scenarios 

 

Reflects the article’s lifecycle of detection, evaluation, 

remediation, monitoring, and response. 

2.1. Architectural Principles 

Governance at cloud-scale requires a control plane that 

embraces intelligent enterprise risk and compliance 

orchestration. Such a control plane directly addresses a large 

universe of cloud-scale trust-risk purposes and aligns 

operational activities toward satisfying a significant multi-

dimensional set of conflicting requirements. 

To meet these demands, three impactful architectural 

principles emerge, each requiring keen consideration when 

mapping intelligent enterprise risk and compliance 

orchestration onto an orchestration framework. First, the 

underpinning control plane should evolve into an application 

broadly supporting the management and orchestration of risk 

and compliance detection, evaluation, decision-making 

guidance, and remediation activities. Second, for efficacious 

cloud-scale governance outcomes, risk and compliance gap 

detection must become increasingly automated via AI and ML 

technologies. Commercial AI and ML products are expected 

to be leveraged to achieve dominant proportion satisfaction 

across the ubiquitous multi-cloud trusted-risk signature. 

Third, to support multiple aspects of enterprise risk 

management, the control plane must enable joint and shared 

enterprise cross-cloud configuration, collaboration, and 

operation of open-source risk and compliance detection tools 

with the addition of data-agnostic control and orchestration-

of-control functionality (as an expectable and probable 

maturing of the open-source Cloud-Orch-sdk project). 
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Intelligent Risk & Compliance Orchestration – Double 

Layer Flowchart 

Mathematical Formulas: 

1. Risk Exposure Equation 

𝑅𝐸 = 𝑃(𝑇) × 𝐼 

 

Where: 

 𝑅𝐸= Risk Exposure  

 𝑃(𝑇)= Probability of Threat  

 𝐼= Impact Severity  

2. Compliance Score Formula 

𝐶𝑆 =
𝐶𝑝

𝑇𝑝
× 100 

 

Where: 

 𝐶𝑆= Compliance Score  

 𝐶𝑝= Compliant Policies  

 𝑇𝑝= Total Policies  

3. Risk Coverage Level 

𝑅𝐶𝐿 =
𝐴𝑐
𝐴𝑡

 

 

Where: 

 𝑅𝐶𝐿= Risk Coverage Level  

 𝐴𝑐= Covered Assets  

 𝐴𝑡= Total Assets  

4. AI Risk Detection Accuracy 

𝐴𝑎𝑐𝑐 =
𝑇𝑃 + 𝑇𝑁

𝑁
 

 

Where: 

 𝑇𝑃= True Positives  

 𝑇𝑁= True Negatives  

 𝑁= Total Events  
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5. Threat Detection Rate 

𝑇𝐷𝑅 =
𝐷𝑡
𝑇𝑡
× 100 

 

Where: 

 𝐷𝑡= Detected Threats  

 𝑇𝑡= Total Threats  

6. Encryption Coverage Metric 

𝐸𝐶 =
𝐸𝑑
𝑇𝑑

× 100 

 

Where: 

 𝐸𝑑= Encrypted Data  

 𝑇𝑑= Total Data  

7. Compliance Risk Index 

𝐶𝑅𝐼 =∑(

𝑛

𝑖=1

𝑅𝑖 ×𝑊𝑖) 

 

Where: 

 𝑅𝑖= Individual Risk  

 𝑊𝑖= Risk Weight  

8. Mean Time to Remediation 

𝑀𝑇𝑇𝑅 =
∑𝑇𝑟
𝑁

 

 

Where: 

 𝑇𝑟= Remediation Time  

 𝑁= Number of Incidents  

9. Governance Efficiency 

𝐺𝐸 =
𝐴𝑜
𝑅𝑐

 

 

Where: 

 𝐴𝑜= Automated Operations  

 𝑅𝑐= Resource Cost  

10. Cloud Control Effectiveness 

𝐶𝐶𝐸 =
𝑀𝑟

𝑇𝑟
 

 

Where: 

 𝑀𝑟= Mitigated Risks  

 𝑇𝑟= Total Risks  

11. Key Risk Indicator Score 

𝐾𝑅𝐼 =
𝑉𝑐 +𝑀𝑐 + 𝐸𝑐

3
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Where: 

 𝑉𝑐= Vulnerability Count  

 𝑀𝑐= Misconfiguration Count  

 𝐸𝑐= Exposure Count  

12. Automation Efficiency Ratio 

𝐴𝐸𝑅 =
𝑇𝑚 − 𝑇𝑎
𝑇𝑚

 

 

Where: 

 𝑇𝑚= Manual Processing Time  

 𝑇𝑎= Automated Processing Time  

13. Multi-Cloud Trust Score 

𝑀𝑇𝑆 =
𝑆𝑐 + 𝑃𝑐 + 𝐺𝑐

3
 

 

Where: 

 𝑆𝑐= Security Compliance  

 𝑃𝑐= Privacy Compliance  

 𝐺𝑐= Governance Compliance  

14. Incident Probability Model 

𝐼𝑃 = 1 − 𝑒−𝜆𝑡 

 

Where: 

 𝜆= Incident Rate  

 𝑡= Time Interval  

15. Continuous Improvement Index 

𝐶𝐼𝐼 =
𝐾𝑃𝐼𝑛𝑒𝑤 − 𝐾𝑃𝐼𝑜𝑙𝑑

𝐾𝑃𝐼𝑜𝑙𝑑
 

 

Where: 

 𝐾𝑃𝐼𝑛𝑒𝑤= Updated Performance  

 𝐾𝑃𝐼𝑜𝑙𝑑= Previous Performance 

 

Synthesizes the article’s progression from manual 

remediation to automated controls and continuous 

improvement. 

3. Intelligent Orchestration Technologies 

Detection of known risks in enterprise IT systems is usually 

performed by enterprise control functions (i.e., security, risk, 
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and compliance). AI and machine learning support the 

automation of these functions via declarative and data-driven 

models. The mining of cloud platform configuration in multi-

cloud and hybrid cloud environments is still in its infancy, and 

the study of services in the control plans of public clouds 

through AI/machine learning is still to be explored. These 

Enterprise Risk and Compliance Orchestration Control 

Technologies (ER&COT) can help mine the control plane of 

the public cloud and support intelligent orchestration of risk 

and compliance at scale. 

Enterprise IT systems are exposed to a multitude of known 

risk scenarios, including patching and vulnerability 

management failures, internet-facing endpoints that have not 

been scanned or patched, use of insecure configurations, and 

data leaks. Control functions such as cybersecurity, enterprise 

risk management, and enterprise compliance manage these 

risks and provide intelligence on the performance of 

associated controls through a combination of declarative 

control inventories and data-driven approaches that leverage 

alerting capabilities in enterprise toolsets. AI and machine 

learning can further augment and automate these control 

functions through advanced detection of known compliance 

and risk concerns across enterprise IT systems. 

 

Multi-Cloud Compliance Monitoring – Double Layer 

Flowchart 

Challenge 

Area 
Description Impact 

Governance 

Response 

Shared 

Responsibility 

Complexity 

Split 

responsibilities 

across 

providers 

Compliance 

ambiguity 

Shared 

governance 

framework 

Configuration 

Drift 

Continuous 

infrastructure 

changes 

Security 

gaps 

Continuous 

monitoring 

Third-Party 

Access 

External 

vendor 

integrations 

Increased 

attack 

surface 

Access 

governance 

controls 

Hybrid Cloud 

Visibility 

Limited 

centralized 

oversight 

Operational 

blind spots 

Unified 

telemetry 

systems 

Regulatory 

Diversity 

Different 

regional 

compliance 

laws 

Audit 

complexity 

Automated 

compliance 

mapping 

Resource 

Elasticity 

Dynamic 

scaling 

environments 

Inconsistent 

policies 

Policy-as-

Code 

orchestration 

Table 3: Multi-Cloud Governance Challenges 

3.1. AI and Machine Learning for Risk Detection 

Intelligent Orchestration Technologies, and AI and Machine 

Learning for Risk Detection are driven by needs such as 

disaster recovery, compliance mandates, and distributed 

denial-of-service (DDoS) protection. Several companies 

provide artificial intelligence (AI) software that automatically 

analyzes large volumes of log data for known patterns of 

security threats to create risk alerts. Such external software 

often aggregates data from distributed data center networks 
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offshore and within corporate firewalls. Internal data center 

networks also deploy machine learning to detect anomalous 

behavior. 

Model-based detection of catastrophic risk scenarios elevates 

the risk detection process from pattern recognition to 

lifeguard functions similar to those at JAWS TOWERS of the 

New Jersey shore. Such evacuation towers establish a line of 

sight across miles of ocean, covering hundreds of swimming 

kids. Lifeguards in the towers are not programmed to notice 

everything happening in the ocean. They have a simple duty: 

If someone appears to be in trouble, or if a surfer appears to 

be in the midst of a 20-foot swell, the lifeguard yells. It’s a 

hit-or-miss business. Half the time they yell for no one. But 

they save lives every summer. Imagine equivalent model-

based detection of catastrophic risk scenarios for multi-cloud 

and hybrid-cloud data center networks. Instead of just looking 

for fingerprints of known bad behavior, the management 

system creates mental models of how resources in the cloud 

become misused for credit card theft, data deception, and 

other types of catastrophic risk. These failure patterns become 

detection rules, and any resource behaving suspiciously 

enough along those lines yells for help. Some yelling alarms 

are false positives; but the process can save several 

catastrophic crimes every year. 

 

Derived from architectural principles and intelligent 

orchestration technology sections. 

4. Cloud-Scale Control Planes and 

Governance Models 

Governance must scale with cloud computing. Cloud scale 

raises the stakes and complexity of risk management. Without 

a shared responsibility model, security remains unproven, 

leaving risks immeasurable and noncompliance inevitable. A 

decision to adopt cloud computing opens new attack vectors 

and cyber defense holes at a scale never experienced before. 

Multi-cloud and hybrid environments further reduce control 

over risk. Few organizations possess the expertise and 

resources to build cloud-native applications securely. 

Serverless platforms attract developers with their speed and 

simplicity, but end-to-end security is rarely baked in. It is 

often easier to develop a proof-of-concept and transition it to 

production. Yet, scaling up highlights weaknesses and 

introduces vulnerabilities that may be exploited until an 

incident forces closure. 

KRI Metric 
Measurement 

Objective 

Threshold 

Type 

Governance 

Significance 

Encrypted Data 

Coverage 

% of encrypted 

data assets 

Minimum 

Coverage 

Data 

protection 

compliance 

Secrets 

Rotation 

Frequency 

Rotation 

interval of 

credentials 

Time-

Based 

Reduced 

credential 

compromise 

Vulnerability 

Severity Count 

Number of 

high-risk 

vulnerabilities 

Severity 

Threshold 

Risk 

prioritization 

Misconfigured 

Resources 

Count of non-

compliant 

assets 

Resource 

Threshold 

Operational 

governance 

quality 
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KRI Metric 
Measurement 

Objective 

Threshold 

Type 

Governance 

Significance 

Unauthorized 

Access 

Attempts 

Suspicious 

login activities 

Event 

Threshold 

Security 

posture 

monitoring 

Compliance 

Drift Rate 

Policy 

deviations over 

time 

Trend 

Threshold 

Governance 

effectiveness 

Table 4: Key Risk Indicators (KRIs) for Cloud 

Governance 

4.1. Multi-Cloud and Hybrid Cloud Considerations 

While cloud providers strive to achieve a consistent security 

foundation that manages underlying infrastructure threats, the 

responsibilities of enterprise data owners, application 

development teams, and internal infrastructure providers 

frequently change over the duration of a service engagement. 

Risk and compliance support for cloud-scale data centre 

operations typically requires a highly elastic approach that 

accommodates changes in the enterprise application 

landscape, yet the same adaptability and configuration 

capabilities that drive these changes can also be a source of 

new risks and compliance violations. 

An example of such a risk scenario is the drift of externally-

managed samples located within cloud service data stores 

away from industry-standard best practices. Unmonitored 

access permissions granted to third parties, inadequate data 

encryption schemes, and improper data classification are 

examples of risks introduced during the lifecyle of a data 

sample by third parties that are not directly involved in using 

the cloud service. Within a multi-cloud or hybrid-cloud 

context, third-party providers and partners of cloud service 

delivery teams may also independently use and manage cloud 

service properties without involving the delivery teams. 

 

Illustrative metric targets based on the article’s KRI and 

compliance metric examples. 

5. Risk Scenarios and Case Studies 

A mapping of assets and activities to risk scenarios is needed 

for an organization to establish a cloud-scale control plane 

with maturation goals. Foundational control-plane systems 

can be progressively evolved as the organization broadens its 

use of cloud-scale resources and services. Simple use patterns 

with immature governance may allow manual remediation of 

risks. As activity patterns become more complex and the 

organization extends across multiple cloud providers or into 

hybrid-cloud territory, so these patterns can be codified into 

cloud-scale controls. As the controls themselves mature, 

supporting tools such as those driven by AI and machine 

learning can be introduced into the control systems. Certainly, 

for sophisticated organizations in non-trivial usage patterns, 

AI-driven telemetry systems should be present, but in less 

sophisticated organizations the telemetry can be unnecessary 

for successful governance – as long as the remedial activity is 

present and effective. Continual improvement is essential to 

maintain governance as a compound problem, where the total 

volume of risks increases with the aggregate volume of assets 

and operations. 
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The effectiveness of the control plane against a complex asset 

and operations environment can be assessed through KRI 

tracking. Leading indicators particularly help to indicate the 

need for investment before incidents occur. Useful and 

commonly tracked KRIs include levels of encrypted data in 

use (both at rest and in flight), the number and value of secrets 

that exist in ungoverned locations, and the number of secrets 

that have been automatically rotated (whether through human 

design or through an automated system). The organization 

also collects and establishes thresholds for key compliance 

metrics, such as misconfigured resource and service 

thresholds, vulnerability count by severity, and malicious 

code execution attempts. 

Framework 

Layer 
Responsibilities 

Technologies 

Used 

Automation 

Benefit 

Policy 

Management 

Define 

compliance 

rules 

Policy-as-

Code 

Standardized 

governance 

Compliance 

Monitoring 

Detect policy 

violations 

AI 

Monitoring 

Systems 

Continuous 

compliance 

Audit 

Orchestration 

Prepare audit 

evidence 

Workflow 

Engines 

Faster 

certification 

Incident 

Response 

Coordinate 

remediation 

SOAR 

Platforms 

Reduced 

response 

time 

Reporting & 

Analytics 

Compliance 

dashboards 

BI & 

Analytics 

Tools 

Executive 

visibility 

Continuous 

Improvement 

Optimize 

governance 

maturity 

ML 

Optimization 

Adaptive 

governance 

Table 5: Enterprise Compliance Automation Framework 

5.1. Data Encryption and Secrets Management 

Data encryption often ranks among the most important areas 

in risk and compliance management because potential 

exposure of sensitive or protected information incurs high 

costs. Sensitive information spans customer records—ranging 

from names and addresses to payment card data—third-party 

intellectual property, internal product design information and 

company financials. Risk scenarios for control-plane 

orchestration typically address growth of sensitive data and 

how future data subsets might be protected. Key Risk 

Indicators capture information about the cost of data 

exposure, its sensitivity, expected growth and expected 

encryption coverage. Failure to encrypt sensitive and 

regulated data within given service-level targets usually 

counts as a material compliance failure. 

When companies move data to the cloud, risk and compliance 

management organizations prepare attention areas and 

mandatory requirements for these environments. Data 

encryption for data-at-rest always ranks high, and enterprise 

secret or credential stores often come to the forefront. 

Enterprise IT organizations usually deploy a credential store 

early in a cloud transformation. Key Risk Indicators track 

whether service teams have defined credentials for 

application programming interface access for both client-

facing and client-back-end calls. The broader risk and 

compliance community can augment the built-in stores with 

business-only secrets not available in the public cloud’s built-

in store. 
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Data Encryption & Secrets Governance – Double Layer 

Flowchart 

6. Metrics, Maturity, and Continuous 

Improvement 

A risk and compliance orchestration framework must feature 

well-defined metrics applicable to risk and compliance 

scenarios. Different metrics must have specific quantitative 

data to support the analysis and have clearly defined 

thresholds. When these metrics are combined into KRIs for 

key risks, they provide instant visual indications of the 

institution’s exposure to those risks. The KRI concept is 

commonly adopted in risk management, but there is no one 

universal set of KRIs for a financial institution; each 

institution must create its own KRIs relevant for the specific 

nature of its operations. Risk culture can evolve over time 

driven by KRIs and motivate departments to accept ownership 

of locally influential leading indicators. 

Maturity 

Level 

Governance 

Characteristics 

Automation 

Capability 
Risk Posture 

Level 1 – 

Initial 

Manual 

governance 

activities 

Minimal High Risk 

Level 2 – 

Managed 

Basic policy 

enforcement 

Partial 

Automation 

Moderate 

Risk 

Level 3 – 

Defined 

Centralized 

governance 

controls 

Standardized 

Automation 

Controlled 

Risk 

Level 4 – 

Intelligent 

AI-assisted 

orchestration 

Advanced 

Automation 

Predictive 

Governance 

Level 5 – 

Autonomous 

Self-healing 

governance 

ecosystem 

Fully 

Autonomous 

Optimized 

Risk 

Management 

Table 6: Cloud Security and Compliance Maturity Levels 

6.1. Key Risk Indicators and Compliance Metrics 

At the tactical level, Key Risk Indicators (KRIs) are a form of 

advanced warning system, providing intelligence on potential 

risk events before they occur. They can be developed for 

incidents across all classes of enterprise risk. Used in 

conjunction with embedded risk scenario testing, time-series 

analysis, and resilience modeling, they can also validate the 

adequacy of risk supervision and control measures by 

capturing stale cutoff points and trends. The higher the 

probability of detection the more effective the mitigations, 

and the lower the level of slow-moving failure modes 

(detectable through forensic investigation) the less reliance on 

incident investigations. 
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Similarly, risk-based compliance metrics are employed to 

inform GRC systems on the level of non-compliance, 

enabling a triage of priorities and resources toward those 

identified as being under-supervised. They can support the 

ongoing adjustment of policy and oversight priorities based 

on the level of compliance risk. These two families of metrics, 

when intelligently combined and embedded into compliance 

controls, can effectively fulfill the promise of risk-based 

compliance monitoring and supervision. 

 

Represents the shared-responsibility model emphasized 

for cloud providers, customers, teams, and partners. 

7. Conclusion 

Although cloud-scale data centers stretch across multiple 

deployment locations and may use multiple public cloud 

providers and on-premises data center infrastructure, a deep 

understanding of the controllable technology, architecture, 

and operational components enables governance at scale. 

Hybrid and multi-cloud environments are increasingly the 

norm. Making security, risk, and compliance management 

collective goals rather than individual objectives permits 

consideration of common risk scenarios across multiple cloud 

providers and on-premises deployments. Intelligent enterprise 

orchestration focused on cloud-scale services and 

infrastructure allows these services to be delivered faster and 

more efficiently while simultaneously improving the 

enterprise risk and compliance posture. 

Innovations in AI and machine learning are maturing rapidly 

and are now able to detect many types of risk across cloud-

scale services. However, detection alone is not enough to 

maintain an intelligent orchestration lifecycle. With detection 

and prevention components in place within real-time risk and 

compliance control planes, the remaining risk and compliance 

functions of mitigation, acceptance, monitoring, and response 

can be efficiently managed via automation and a continuous-

improvement framework. Key risk indicators and compliance 

metrics allow risk and compliance to be managed over time 

like any other SLA-based service, with regular assessment, 

maturity and capability scoring, root-cause analysis, and 

continuous improvement.. 
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