
Smart contracts are responsible for executing critical operations across decentralized 
applications, DeFi platforms, token ecosystems, NFT marketplaces, DAOs, and other 
blockchain-based systems. Because these contracts can control digital assets and enforce 
business rules automatically, even a small coding mistake can create significant security 
consequences. 

A structured smart contract audit checklist helps security teams systematically examine the 
code, architecture, permissions, and external interactions of a blockchain application. Instead of 
relying only on automated scanners, a professional smart contract security audit combines 
automated analysis, manual review, testing, and business-logic validation. 

This guide covers 20 important security checks that development and security teams should 
consider before deploying a smart contract. 

 

What Is a Smart Contract Audit Checklist? 

A smart contract audit checklist is a structured set of security checks used to evaluate 
blockchain contract code. It helps auditors examine common vulnerability categories while also 
considering project-specific risks. 



A checklist does not replace expert analysis. Instead, it provides a consistent framework for 
reviewing important areas such as access control, reentrancy, arithmetic operations, external 
calls, upgradeability, and business logic. 

A comprehensive smart contract audit should also consider how individual contracts interact 
with each other and with external protocols. 

1. Review the Contract Architecture 

The first step is understanding how the complete system works. 

Auditors should identify all contracts within the scope, their relationships, dependencies, 
privileged roles, external integrations, and data flows. 

Understanding the architecture helps security teams identify risks that may not be visible when 
reviewing individual functions in isolation. 

2. Verify Access Control 

Access control is one of the most important areas of smart contract security. 

Auditors should determine which accounts can execute privileged functions and whether those 
permissions are implemented correctly. 

The review should cover: 

●​ Ownership mechanisms 
●​ Role-based permissions 
●​ Administrative functions 
●​ Function modifiers 
●​ Privileged addresses 
●​ Role transfers and renunciation 
●​ Initialization permissions 

An improperly protected administrative function can allow unauthorized users to change critical 
contract settings. 

3. Test for Reentrancy 

Reentrancy remains an important category of smart contract vulnerability. 

During a smart contract security audit, reviewers should examine functions that make external 
calls and determine whether contract state is updated safely. 
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Security teams should also consider cross-function and cross-contract reentrancy rather than 
focusing exclusively on simple single-function scenarios. 

4. Review Input Validation 

Contracts should validate user-controlled inputs before processing them. 

Auditors can examine whether functions properly handle unexpected values, invalid addresses, 
incorrect parameters, duplicate operations, and boundary conditions. 

Insufficient validation can allow users to trigger unintended contract behavior. 

5. Examine Arithmetic Operations 

Arithmetic logic should be reviewed carefully, particularly when contracts perform financial 
calculations. 

Auditors should examine calculations involving balances, token amounts, fees, percentages, 
rewards, exchange rates, and limits. 

Even where the programming language provides protections against certain arithmetic errors, 
incorrect formulas or business calculations can still create vulnerabilities. 

6. Analyze External Contract Calls 

Smart contracts frequently interact with other contracts and protocols. 

These interactions can introduce additional security risks because the external contract may 
behave differently from what the developer expects. 

A technical audit should examine: 

●​ External calls 
●​ Return values 
●​ Call failures 
●​ Callback behavior 
●​ Trusted dependencies 
●​ Contract addresses 
●​ Interaction order 

Understanding these dependencies is an important part of a complete smart contract audit. 

7. Check Oracle Security 



Many decentralized applications depend on external data sources such as token prices. 

Auditors should examine whether the contract relies on a single source, whether prices can be 
manipulated, and whether abnormal values are properly handled. 

Oracle-related vulnerabilities can be especially important for DeFi applications where contract 
behavior depends directly on market data. 

8. Review Token Transfer Logic 

Token-related functions should be analyzed for incorrect accounting, unauthorized transfers, 
missing validation, and unexpected balance changes. 

Auditors should verify that deposits, withdrawals, minting, burning, and transfers correctly 
update internal accounting. 

Special attention should be given to contracts that interact with multiple token standards or 
external token implementations. 

9. Examine State Changes 

Smart contracts rely heavily on state variables. 

Auditors should determine whether state changes occur in the correct order and whether 
unexpected transaction flows could leave the contract in an inconsistent state. 

Incorrect state management can sometimes produce vulnerabilities even when individual 
functions appear secure. 

10. Test Error Handling 

Contracts should handle failed operations correctly. 

During a smart contract security audit, reviewers can examine whether failed external calls, 
invalid operations, and unexpected conditions are properly handled. 

Poor error handling may result in incomplete transactions, incorrect state updates, or 
unexpected contract behavior. 

11. Review Upgradeability Mechanisms 

Upgradeable contracts require additional security analysis. 



Auditors should review upgrade permissions, initialization functions, implementation addresses, 
proxy architecture, and administrative controls. 

The ability to upgrade a contract introduces another privileged operation that must be protected 
carefully. 

12. Examine Initialization Logic 

Initialization functions can be particularly important in proxy-based architectures. 

Security teams should determine whether initialization can be executed more than once, 
whether unauthorized users can trigger it, and whether critical roles are assigned correctly. 

Incorrect initialization may result in ownership or administrative control being assigned to an 
unintended account. 

13. Analyze Denial-of-Service Risks 

A smart contract may contain functionality that can become unavailable under certain 
conditions. 

Auditors should examine loops, gas-intensive operations, external dependencies, and 
transaction conditions that could prevent users from successfully interacting with the contract. 

Gas-related denial-of-service risks should receive particular attention in functions that process 
dynamic amounts of data. 

14. Review Front-Running and Transaction Ordering Risks 

Public blockchain transactions can create opportunities for transaction-ordering attacks. 

Depending on the application's design, attackers may attempt to observe pending transactions 
and submit their own transactions before them. 

A smart contract audit should consider whether transaction ordering can influence financial 
outcomes or important state changes. 

15. Examine Business Logic 

Technical correctness does not necessarily mean that a contract implements the intended 
business rules. 

Auditors should compare the source code with project documentation and specifications. 
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Questions may include: 

●​ Are fees calculated correctly? 
●​ Are reward conditions enforced? 
●​ Can users bypass restrictions? 
●​ Are limits implemented correctly? 
●​ Can assets be withdrawn under unintended conditions? 
●​ Do state transitions match the documented workflow? 

Business-logic analysis is one reason manual review remains essential. 

16. Analyze Gas Usage 

Gas efficiency can have both performance and security implications. 

Auditors should identify unnecessarily expensive operations and functions that could become 
impractical under certain conditions. 

Complex loops, storage operations, and repeated external calls should be reviewed carefully. 

Optimizing gas usage should not compromise security, but excessive gas consumption can 
create operational problems for users. 

17. Review Events and Monitoring Signals 

Events provide important information about contract activity. 

Security teams should verify that critical operations generate appropriate events and that event 
parameters accurately represent what happened. 

Clear event logging can support monitoring and incident investigation after deployment. 

18. Examine Dependency Security 

Smart contracts rarely operate entirely in isolation. 

They may depend on token contracts, oracle providers, libraries, bridges, governance systems, 
or other external protocols. 

A smart contract security audit should identify important dependencies and consider how 
changes or vulnerabilities in those components could affect the audited system. 

19. Perform Fuzzing and Edge-Case Testing 



Fuzz testing can help identify unexpected behavior by providing contracts with a wide range of 
inputs and transaction sequences. 

Security teams can also test boundary conditions, unusual states, large values, repeated 
operations, and unexpected execution paths. 

Fuzzing is particularly useful when combined with manual analysis and targeted security testing. 

20. Validate Remediation After the Audit 

Finding vulnerabilities is only part of the security process. 

After developers make changes, auditors should verify that the reported issues have been 
properly addressed. The updated code should also be reviewed for unintended side effects. 

A follow-up assessment provides greater confidence that remediation changes have actually 
resolved the identified weaknesses. 

Automated Tools vs. Manual Smart Contract Review 

Automated security tools can provide valuable coverage by identifying known vulnerability 
patterns and suspicious code structures. 

However, automated tools cannot always understand application-specific business logic or 
complex interactions between contracts. 

For this reason, a professional smart contract audit should combine automated analysis with 
manual review. 

A typical technical assessment may use: 

●​ Static analysis 
●​ Dynamic testing 
●​ Fuzz testing 
●​ Symbolic analysis 
●​ Unit and integration testing 
●​ Manual source-code review 
●​ Custom proof-of-concept testing 

Using multiple techniques can provide broader visibility into potential attack paths. 

What Should a Smart Contract Audit Report Include? 

After testing is complete, security findings should be documented in a structured report. 



A professional report may contain: 

●​ Executive summary 
●​ Audit scope 
●​ Contract architecture 
●​ Methodology 
●​ Security findings 
●​ Severity classifications 
●​ Affected functions 
●​ Technical descriptions 
●​ Proof-of-concept information 
●​ Recommended remediation 
●​ Retest results 
●​ Final security observations 

The report should be understandable to both technical teams and project stakeholders. 

Smart Contract Audit Before Deployment 

Performing a smart contract security audit before deployment provides developers with an 
opportunity to address vulnerabilities while changes can still be made within the development 
lifecycle. 

This is particularly important for contracts that will manage valuable digital assets or execute 
critical financial operations. 

An audit should not be treated as a guarantee that a contract is completely secure. Instead, it 
provides a structured assessment of known risks within the defined scope and testing period. 

Combining Smart Contract Security With Broader Testing 

Smart contracts are often connected to web applications, APIs, wallets, cloud infrastructure, and 
administrative interfaces. A vulnerability in one component may affect the security of the broader 
ecosystem. 

For organizations looking beyond contract-level vulnerabilities, red team services can 
complement a blockchain-focused assessment by testing realistic attack paths across 
connected systems. 

This broader approach can help organizations understand how technical weaknesses could 
potentially be chained together in a realistic attack scenario. 

Final Smart Contract Audit Checklist 

https://femtosec.io/services/red-teaming


Before deployment, development teams should verify that the following areas have been 
reviewed: 

●​ Architecture and dependencies 
●​ Access control 
●​ Reentrancy protection 
●​ Input validation 
●​ Arithmetic and calculations 
●​ External calls 
●​ Oracle security 
●​ Token transfers 
●​ State management 
●​ Error handling 
●​ Upgradeability 
●​ Initialization 
●​ Denial-of-service risks 
●​ Transaction ordering 
●​ Business logic 
●​ Gas usage 
●​ Event logging 
●​ Dependencies 
●​ Fuzzing and edge cases 
●​ Remediation validation 

This checklist provides a practical starting point, but the exact testing scope should be adapted 
to the architecture and functionality of each blockchain project. 

Conclusion 

A detailed smart contract audit checklist helps development and security teams approach 
blockchain security systematically. Reviewing access control, reentrancy, external calls, 
business logic, upgradeability, dependencies, and other critical areas can reveal vulnerabilities 
before they affect users. 

A comprehensive smart contract security audit should combine automated tools with manual 
analysis, targeted testing, and remediation validation. As blockchain applications continue to 
evolve, security assessments should also be repeated when significant code, architecture, or 
integration changes are introduced. 

For organizations building decentralized applications, treating smart contract security as an 
ongoing development responsibility can help create more resilient and trustworthy blockchain 
systems. 
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