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Introduction

n the digital age, the protection of sensitive information has

become paramount. Just as we safeguard our physical valu -

ables, the virtual world demands the safeguarding of its own
treasures: secrets. Secrets, in the context of digital security, refer
to confidential data such as passwords, API keys, encryption keys,
SSH keys, certificates, and tokens. These pieces of information are
the gatekeepers to critical systems, databases, and applications.
Their exposure can lead to catastrophic breaches, financial losses,
and reputational damage.

The realm of secrets management is akin to a sophisticated vault
system, ensuring that only authorized entities have access to
these digital treasures. It goes beyond mere password protection;
it’s about orchestrating a symphony of security measures, ensur -
ing seamless access for legitimate users, machines, and workloads
while fortifying defenses against malicious actors. As the digi-
tal landscape evolves, so does the sophistication of cyberthreats,
making the role of secrets management ever more crucial.

Embarking on the journey of understanding secrets management
isn’t just for security professionals. It’s for anyone vested in the
digital safety of their organization, be it a global enterprise or a
budding startup. This book will illuminate the intricacies of man-
aging secrets, offering insights into the strategies, technologies,
and best practices that underpin this critical aspect of cybersecu -
rity. Prepare to delve deep into the world of secrets and the art of
keeping them safe.

About This Book

This book serves as a comprehensive guide to the critical realm of
secrets management, emphasizing its significance in safeguard-
ing machine-to-machine access and ensuring robust security
protocols in today’s digital landscape. As organizations increas-
ingly rely on digital infrastructures, the management of secrets
has become paramount to avoid potential security breaches.

In Chapter 1, you’ll learn the foundational principles of secrets
management, exploring how to effectively manage secrets at the

Introduction 1



enterprise level. Chapter 2 transitions from the vulnerabilities of
traditional methods to the evolution of vaults and the concept of
vaultless secrets management.

Chapter 3 equips you with the knowledge to select the ideal secrets
management solution tailored to your organization’s needs.
Chapter 4 introduces the Akeyless Vaultless Secrets Management
solution, explaining the benefits of Vaultless over a standard SaaS
solution. Concluding the book, Chapter 5 presents ten best prac-
tices for secrets management, offering actionable insights and
strategies to enhance your secrets management protocols.

Icons Used in This Book

REMEMBER

Q

TIP

AN

WARNING

Throughout this book, you’ll encounter various distinctive icons
designed to highlight valuable information or emphasize points
that are particularly noteworthy. Here’s a brief overview of what
to anticipate.

The Remember icon signifies the importance of a particular point.
This is an ideal spot for using a highlighter, jotting down a note in
the margin, or folding down the page for future reference.

Tips provide concise overviews of valuable information, which
can be consistently utilized to enhance the effectiveness of your
understanding of secrets and their management.

Warnings serve as practical guidance to help you steer clear of
potential pitfalls, costly errors, or frustrating missteps, akin to
the advice your security-minded mother might have given you.

Beyond the Book

This book lays a solid foundation for understanding secrets man-
agement, but to explore further, Akeyless offers a wealth of infor-
mation and solutions online. Visit https://www.akeyless.io/ to
access articles, case studies, and white papers that delve deeper
into secrets management.
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IN THIS CHAPTER

» Understanding secrets and secrets
management

» Dealing with the challenges of secrets
management

» Auditing secrets and their usage

Chapter 1

Avoiding Security
Disasters with Secrets
Management

fyou’ve ever accessed or written an application, you’ve encoun -

tered secrets. They’re the passwords used to access databases;

the keys involved in cross-systems interaction; and the sensi -
tive information that drives the operation of systems, small and
large. In this chapter, you will learn about exactly what secrets are
and why the management of them is so critical to the health and
security of your applications and business.

Securing Application Secrets
Across Your Business

In today’s digital landscape, securing sensitive information is
critical. As businesses increasingly rely on applications to drive
their operations, the need to protect the secrets used to access
these applications becomes critical. Secrets, in the context of
applications, refer to data that connects machines and processes
to each other.
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Whether it’s two systems, a set of code and a database, or a

deployment pipeline interacting with a cloud provider, anytime
machines are interacting, there is probably at least one secret

involved. As you can imagine, then, these secrets could com -
promise the security of the application and the data it handles if

exposed.

Defining secrets in a technology
organization

Here are several common examples of secrets:

¥ API keys: APl keys consist of an ID and key that authenticate
and authorize applications to interact with external services.
Keeping API keys secure is crucial as exposure could lead to
unauthorized access and manipulation of the services they
are meant to protect.

¥ Database credentials: These include usernames and
passwords that applications or people use to connect to
databases. Securing these credentials is vital to prevent
unauthorized access and potential data breaches.

3 Encryption keys: These keys are used to encrypt and
decrypt sensitive data. If an encryption key is compromised,
it could lead to the exposure of confidential information,
making it imperative to keep these keys secure.

& Encryption keys are literally the “keys to your castle.” As all your
secrets should be encrypted, the keys that decrypt all your secrets
are the most important keys in your organization.

WARNING

Keeping secrets safe with
secrets management

Secrets management is the practice of securely managing secrets

throughout their life cycles, from creation to retirement. It

involves various processes and tools to ensure that secrets are

stored, updated, transmitted, and accessed securely. Secrets

management solutions help in automating the rotation of secrets,

changing these secrets regularly and reducing the risk of unau -
thorized access. They also provide secure storage options, keeping

secrets encrypted and protected from exposure.
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Additionally, secrets management tools offer access controls,
ensuring that only authorized individuals and applications have

access to the secrets they need, and nothing more. By imple -
menting a robust secrets management solution, organizations

can significantly enhance their application security, keeping their
secrets safe and their applications secure.

Managing the Challenges of Secrets
Across an Enterprise

It’s not enough to simply encrypt your secrets or store them in a
secure database or repository. There are multiple problems you’ll
have to address as the type and number of secrets you have grows.

Avoiding secrets sprawl

Secrets sprawl occurs when secrets are scattered across various
locations such as code, configuration files, and CI/CD tools. This
results in:

¥ Increased risk of exposure as secrets are not centralized.
¥ Difficulty in rotating and updating secrets.

¥ Lack of visibility into who has access to which secrets and
what they're doing with the secrets they have access to.

Backing up secrets

Secrets also must be backed up, as losing them can literally shut
down the operation of a business. Secrets management requires
that you:

¥ Ensure backups are secure and can't be accessed by
unauthorized individuals.

¥ Manage the recovery process to ensure it is swift and doesn't
expose secrets.

¥ Keep backups up to date to ensure they are relevant.
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Separating secrets from code

Many secrets are used directly by code: API keys or tokens, for
example. You must keep these secrets out of your codebase to
prevent them from being exposed, especially when your code is
stored in version control systems. You’ll need to:

¥ Make sure developers have a secure and convenient way to
access secrets without embedding them in code.

3 Handle distribution of secrets to various parts of an applica-
tion, especially in microservices architectures.

¥ Track which parts of the codebase require access to which
secrets.

Rotating and managing
secrets life cycles

You have to do more than just keep credentials in a safe and secure
location. You need to update them regularly, which is a process
called rotation. This ensures that even if a secret is compromised,
it will only be valid for a short time.

This then results in the need for managing the life cycle of a
secret, from creation to usage to retirement. Secrets must be
updated, distributed, and disposed of, all securely.

Auditing and controlling access to keys

Anytime you hear security, think “audit.” Your system isn’t secure
if you don’t ensure that only authorized individuals and systems
have access to secrets, and you have a record of that access.

This, though, raises its own set of challenges. You’ll need to:

¥ Implement fine-grained access controls to ensure that
entities have only the minimum required access to secrets.

¥ Keep an audit trail of access to secrets to detect and respond
to unauthorized access.

¥ Manage the addition and removal of access as personnel
and systems change.
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ONE SOLUTION IS BETTER
THAN MANY

You're going to read about a lot of different tools and capabilities
you'll need throughout this chapter and book. While you can collect
many different solutions and combine them, favor more holistic
secrets management products that perform most of these functions
in a single integrated tool.

CHAPTER 1 Avoiding Security Disasters with Secrets Management 7



IN THIS CHAPTER

» Understanding vaults, Saas, and
vaultless technologies

» Encrypting secrets with distributed
fragments

» Ensuring your secrets can scale to meet
your organization’s needs

Chapter 2
Moving from Insecurity
to Vaults to Vaultless

n the ever-evolving world of IT and development, secrets man -

agement has undergone significant transformations. From

insecure practices to the introduction of vaults, and now the
revolutionary concept of vaultless secrets management, organi -
zations are continuously adapting to ensure the utmost security.
This chapter delves into this journey, highlighting the challenges
and solutions at each stage.

Understanding the Limits of Vaults for
Secrets Management

The realm of secrets management and the security of secrets have
witnessed dynamic shifts over the years, largely influenced by
rapid advancements related to cloud technology.

Adopting DevOps methodologies

The DevOps methodology, with its emphasis on continuous inte -
gration and continuous delivery (CI/CD), revolutionized software

CHAPTER 2 9



development and deployment practices. While it enhanced agil-
ity and efficiency, it also introduced new challenges in secrets
management.

3 Dynamic environments: DevOps practices often involve
creating and destroying environments on the fly. This
dynamism required a more flexible approach to managing
machine identities.

3 Automation needs: The automation inherent in DevOps
workflows meant that secrets needed to be accessible by
scripts and tools without human intervention, raising
concerns about security and access control.

Integrating containerized applications
and microservices

The rise of containerized applications and microservices brought
about a modular approach to software development. Contain-
ers, with their isolated environments, offered a way to develop,
test, and deploy applications seamlessly. However, they also
introduced unique challenges in secrets management.

First, each container potentially required its own set of secrets.
Managing these isolated sets of secrets, especially in microser -
vices architectures with numerous containers, became a daunt-
ing task. And second, the ephemeral nature of containers meant
that their life cycles were short-lived. Ensuring that secrets were
available when needed, and revoked when not, became crucial.
Both of these challenges have to be addressed in a robust secrets
management approach.

Adopt a secrets management solution that integrates seamlessly
with container orchestration tools to ensure smooth operations.

TIP

Centralizing secrets in an
on-premises vault

As awareness of the sensitive nature of secrets grew, on-premises
organizations wisely moved to using centralized vaults to store
secrets. The vault is a centralized secure mechanism for stor-
ing secrets. Vaults are heavily protected through various secu-
rity mechanisms, including encryption, access controls, and audit
logging. When an application or user needs access to a secret, they
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WARNING

make a request to the vault, which then authenticates and autho -
rizes the request before providing the secret.

Recognizing the problems with
vaults in a cloud era

The transition from traditional on-premises infrastructure to
cloud-based solutions marked a significant turning point in the
IT landscape. With the move to the cloud, though, vaults have
largely been moved “as is” into cloud architectures. This resulted
in a number of vault-related challenges:

3 Complex architecture: Vaults in the cloud need backups or
replicated duplicates. Multiregion cloud architectures require
this same duplication in each region. And the end result, in
all cases, is a sprawl of networks and clusters with complex
configurations and replication requirements.

3 Deployment and scaling challenges: As complex as the
architecture becomes, it further creates problems as
systems in the cloud scale. These architectures require
significant coordination to manage, and increasing resources
as businesses become globally deployed.

While vaults work well in consolidated, on-premises envi-
ronments, they can actually take more time to maintain in a

dispersed cloud environment than managing the actual secrets

that the vaults are built to protect.

Moving to SaaS: Progress and problems

As with most problems that developed in moving from an on-
premises solution to the cloud, software-as-a-service (SaaS)
solutions quickly emerged to attempt to solve them. SaaS secrets
management solutions were built to be cloud native without tra-
ditional vault sprawl and therefore replace cloud-hosted vaults.

However, SaaS solutions introduced new problems:

3 Security regarding internal resources: Aimost all of an
organization’s internal resources require secrets, and that
means that a Saa$S solution must interact with all of those
resources. This creates massive security issues, where
literally every system is accessible by the SaaS platform.

CHAPTER 2 Moving from Insecurity to Vaults to Vaultless 11



Put another way, the security needed for managing secrets
is undermined by a new system that has secure access to
everything within an organization.

3 The need for zero knowledge: The concept of zero
knowledge in secrets management is critical; this is the idea
that no entity, including the vendor of the secrets manage-
ment system, possesses access to all of an organization'’s
sensitive data, keys, and secrets.

So, the biggest issue with SaasS solutions is that they can actually
undermine security in an attempt to provide it. A SaaS solution
effectively says, “Give me 100 percent of your most sensitive data,
with 100 percent access to all of your systems.” This is the oppo-
site of what security principles would dictate.

Adopting Vaultless Technology for
Secure Secrets Management

The solution to the problems of both vaults and traditional SaaS
solutions is a vaultless architecture. Vaultless takes the principles
and power of SaaS but focuses on resolving the security and zero
knowledge problems of traditional SaaS solutions.

Vaultless solutions are indeed still SaaS solutions. However,
they’re not traditional software residing on a network with two-

way communication and a heavy footprint.
REMEMBER

Building a vaultless solution with
architectural superiority

Vaultless architectures introduce a gateway between the accounts,
networks, and resources of an enterprise and the actual secrets
management solution. This gateway is lightweight and easily
deployable as a container.

Most importantly, though, the gateway:

¥ Is stateless: The gateway never stores data, sensitive or
otherwise, and has no internal state to be compromised.

3 Allows only one-way communication, to the vaultless
SaaS: The vaultless system can't initiate communication with
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the organization’s internal resources, in any way, at any time.
It can only receive communication and requests and
respond to those requests.

3 Promotes caching: By caching, there is both less access of
the underlying secure vaultless system and no danger of
interruption because of network failure.

Solving the zero-knowledge dilemma

The gateway concept solves the traditional SaaS issue of height -
ened access to an enterprise’s secure internal resources. How-
ever, it doesn’t entirely solve the zero-knowledge issue, where
the secrets management system knows too much about those
internal systems and secrets.

To address this, distributed fragments cryptography is intro-
duced. Simply put, secrets are encrypted using key fragments.
These key fragments must all be present to decrypt a key. How-
ever, these same fragments are never combined. They’re stored
in diverse locations — ideally different regions and potentially
even different cloud providers. The only time these fragments are
used in concert is on demand, to decrypt a key. The fragments are
never stored together and are frequently refreshed.

Finally, because there is no such thing as “too secure” when deal-
ing with an organization’s secrets, an extra fragment is created
and stored within the organization’s gateway, which is located
inside the company’s networks. So even if in some way an attacker
gained access to all the various fragments across different regions
and different cloud providers, that attacker would still have to get
access to the final fragment located in the internal gateway of the
organization. It is this fragment — stored within the company’s
own network — that enables zero knowledge. Even the vendor
of the secrets management solution can’t decrypt the company’s
secrets.

Scaling Secrets within Your Organization

As organizations grow and evolve, so do their secrets manage-
ment needs. Scaling secrets isn’t just about handling a larger
volume of secrets but ensuring that they remain secure, acces-
sible, and manageable at every stage of growth. While vaultless
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REMEMBER

technology makes scaling easy, you still need to understand the
issues of scaling as it relates to your own secrets management.

Adapting to dynamic environments

Modern organizations are dynamic, with teams frequently spin -
ning up new projects, adopting new technologies, and pivoting to
meet market demands. Your secrets management solution should
be equally agile. This means being able to quickly onboard new
applications, integrate with different platforms, and adapt to
changing organizational structures.

A flexible secrets management system can accommodate these
shifts without requiring significant overhauls. Additionally, as
organizations adopt multicloud strategies, the capability to man-
age secrets across different cloud providers becomes paramount.

The architecture of a vaultless solution scales as your environ -
ment changes, making it ideal for organizations with growing and
changing requirements.

Centralized management for
decentralized systems

With the rise of microservices and distributed architectures,
secrets can be scattered across numerous locations. Centralizing
the management of these secrets — ideally in a vaultless solution
via a one-way gateway — is crucial. A unified dashboard or inter-
face can provide an overview of all secrets, their access patterns,
and any potential vulnerabilities.

This centralized approach simplifies administration, enhances
security, and ensures consistency across the board. Furthermore,
as teams become more geographically dispersed, having a central-
ized system ensures that regardless of where a team member is
located, they have consistent and secure access to the secrets they

need, fostering collaboration and maintaining security standards.
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IN THIS CHAPTER

Delving into encryption intricacies and
their significance

» Evaluating critical components for
safeguarding sensitive data

» Enhancing stability and reliability in
managing confidential information

» Setting guidelines for secure and
controlled data access

Chapter 3

Critical Components
of the Right Secrets
Solution

ecrets management is a critical component of modern digi -

tal security. This chapter provides a comprehensive guide on

selecting the right secrets solution, emphasizing the signif -
icance of encryption keys. You’ll learn about essential features
such as multiplatform support for robust connectivity, and delve
into building resilience in your secrets management practice.
Lastly, you’ll read about the governance aspect, ensuring a bal -
ance between access and security.

Understanding the Role of Encryption
Keys in Secrets

Encryption keys play a pivotal role in the realm of secrets man -
agement. They serve as the backbone of any secure system, mak -
ing sure that sensitive data remains confidential. As organizations
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increasingly rely on digital solutions, understanding the intrica -
cies of encryption keys becomes critical.

Distinguishing between symmetric
and asymmetric keys

At the heart of encryption lies two primary types of keys:

¥ Symmetric keys involve a single key for both encryption
and decryption, making them faster but potentially less
secure if the key is compromised.

3 Asymmetric encryption uses a pair of keys: a public key for
encryption and a private key for decryption. This dual-key
approach enhances security but can be slower due to its
complexity.

Always store private keys securely, and make sure that they
remain confidential. A compromised private key can jeopardize
the integrity of your entire system.

TIP

Managing the life cycle
of encryption keys

Managing the life cycle of encryption keys is as crucial as the
encryption process itself. This involves generating, distributing,
storing, rotating, and eventually retiring encryption keys. Regu -
larly rotating keys and using state-of-the-art key management
solutions can significantly reduce the risk of security breaches.

& Neglecting proper key life cycle management can lead to outdated
encryption methods, making systems vulnerable to attacks.
WARNING

Integrating encryption keys with

secrets management
While encryption keys provide data confidentiality, they must be
integrated with secrets management solutions. This integration

ensures that secrets, such as API keys or database credentials, are
encrypted before storage, and decrypted only when required.

Encryption is only as strong as its weakest link. Regularly audit
and update your encryption methods to stay ahead of potential

threats.
REMEMBER
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ENCRYPT YOUR ENCRYPTION
KEYS!

It's easy to forget that encryption keys that are used to decrypt secrets
are themselves secrets. This means that they need to be secured,
rotated, and managed like any other key. In vaultless solutions,
discussed in detail in Chapter 2, you saw that a strongly secured
solution for this is distributed fragments cryptography.

Additionally, as organizations grow and evolve, so do their secrets
and encryption needs. An integrated approach allows for scalabil -
ity, ensuring that as the number of secrets grows, they remain
protected under the umbrella of strong encryption without com -
promising on accessibility for authorized entities.

Adding the Essentials of
a Secrets Solution

Managing secrets in a digital environment is a bit like holding the
keys to a very big, very diverse kingdom. It’s not just about having
a place to store these keys; it’s about understanding the nuances
of how, when, and where to use them.

Supporting multiple platforms

In a world where hybrid cloud environments are ubiquitous,
it’s not uncommon for an organization to operate across AWS,
Azure, GCP, and on-premises servers. A secrets solution must be
platform-agnostic and handle:

¥ Platform diversity: The reality is, most organizations don't
limit themselves to a single platform. Whether it's a mix of
cloud providers or a combination of cloud and on-premises
solutions, the secrets management tool should effortlessly
span these environments as well as the hundreds or
thousands of applications the organization uses.

CHAPTER 3 Critical Components of the Right Secrets Solution 17
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3 Integration depth: It's not just about breadth but depth. For
instance, within AWS, secrets might need to be managed for
EC2 instances, Lambda functions, and RDS databases. Your
secrets solution should cater to the intricacies of each
platform component. This will ensure that your DevOps
processes continue to operate seamlessly and securely.

Automation, omniplatform rotation,
and temporary secrets

Automation isn’t a luxury anymore; it’s a necessity. Especially
in secrets management, where the stakes are high, manual pro -
cesses can be the Achilles heel of a platform.

Secrets shouldn’t be static. Just as you’d change locks periodi-
cally, digital secrets need rotation. But here’s the catch: This
rotation should be automated, consistent, and omniplatform.
Whether it’s an API key for a SaaS tool or a database credential,
the system should refresh that secret at regular intervals without
human intervention.

Additionally, secrets should not last forever. Many are transient,
and just needed for a one-off task. A good system should allow the
generation of temporary login credentials that autoexpire, ensur-
ing no loose ends are left lying around.

Ensuring flexible connectivity

Connectivity in secrets management isn’t just about linking key A
to application B, either. It’s about ensuring that this link is both
robust and secure, regardless of the endpoints — even across
applications, systems, and cloud providers.

There are a few essentials that you’ll need to make this connec -
tivity possible:

3 Varied integration points: A secrets solution might need to
talk to a CI/CD tool, fetch data from a configuration file, and
integrate with a container orchestration system. This requires
diverse integration options, from plugins and APIs to CLI and
SDK tools.
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3 Encrypted transmissions: Every connection, be it for
fetching, updating, or deleting a secret, should be encrypted.
This isn't just about ensuring data privacy but also ensuring
that the secrets are tamper-proof, even during transit.

Incorporating these technical essentials ensures that the secrets
solution isn’t just a static vault but a dynamic system, ready to
meet the evolving needs of modern infrastructure.

Building in Resilience Across Your Secrets
Management Practice

TIP

In the digital realm, resilience isn’t just about bouncing back;
it’s about preemptively fortifying systems to fend off potential
threats. When it comes to secrets management, resilience trans -
lates to ensuring that secrets remain both accessible and secure,
in every possible situation.

The cornerstone of this resilience is redundancy. By creating
redundancy of secrets across multiple secure locations, you miti -
gate the risk of a single point of failure. This doesn’t mean merely
having backup copies but ensuring that these copies are synchro -
nized, updated, and as secure as the primary storage. Further -
more, monitoring plays a pivotal role. By actively tracking access
patterns and usage anomalies, you can detect potential breaches
or vulnerabilities and address them proactively.

But resilience isn’t just a technical endeavor. It’s also about cre-
ating a culture of security awareness. Regular training sessions,
workshops, and drills ensure that every team member is equipped
to handle secrets responsibly and is aware of the protocols in case
of any discrepancies.

Always have a contingency plan in place. In the case of a breach or
system failure, a well-documented and rehearsed recovery pro -
cedure can significantly reduce downtime and potential damage.

CHAPTER 3 Critical Components of the Right Secrets Solution 19



Governing Secrets Management
and Access

Governance in secrets management isn’t just about control; it’s
about striking the right balance between accessibility and secu -
rity. As organizations scale, the number of secrets and the enti-
ties that require access to them can grow quickly. Without proper
governance, this can lead to a chaotic and insecure environment.

Key principles to consider include:

¥ Role-based access control (RBAC): Assign access to secrets
based on roles within the organization. This ensures that
individuals only have access to the secrets relevant to their
job functions.

¥ Attribute-based access control (ABAC): For even tighter
security and governance, ABAC is a model that evaluates
specific attributes, rather than roles, for access. ABAC goes
beyond RBAC by allowing and restricting access based on
attributes such as time, access location, and security
level — all of which change more often than a less granular
user role.

¥ Audit trails: Keep a comprehensive log of who accessed
which secret and when. This not only aids in troubleshooting
but also ensures accountability.

3 Regular reviews: Periodically review and update access
permissions. As roles change or employees move depart-
ments, their access needs may also change.

& Access levels can easily be compromised when employees leave
organizations or change roles. This makes regular reviews and

internal policies critical to support good secrets management.
WARNING

While technology can provide the tools for effective governance,
it’s the policies and procedures that truly make the difference. It’s
essential to have clear guidelines about who can access what and
under which circumstances, and to communicate these guidelines
effectively throughout the organization.
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IN THIS CHAPTER

» Comparing traditional SaaS to vaultless
architectures

» Assessing SaaS scalability and
redundancy

» Examining deployment integration
options

Chapter 4
Deploying a Best of
Breed Solution with
Akeyless

here are many critical considerations when choosing a

secrets management solution. Finding the right partner and

product is essential to protecting your organization’s secu -
rity. Akeyless provides a secrets solution that both satisfies these
requirements and offers a software-as-a-service (SaaS) platform
that provides the security protection of a self-deployed solution.

This chapter walks through the Akeyless solution and details how
the solution addresses the tension between organizational control
and a cloud-hosted SaaS solution. Finally, you’ll read about some
of the Akeyless distinctives that make it a true best-of-breed
option for enterprises and security-minded organizations.
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Managing High-Security Organizations
with Vaultless Architectures

WARNING

Despite the advances of traditional SaaS solutions from vaults,
there is still significant motivation to move to newer, vaultless
architectures, especially in organizations where security is truly
critical.

Most organizations start out with security as a secondary
concern — right up until they suffer a breach. If you consider
security a primary concern from the outset, you can severely
minimize potential breaches.

Understanding the key weaknesses
of traditional Saa$S

One of the key issues with traditional SaaS is its need to access
all of an organization’s internal resources, and the compound-
ing security lapses this typically causes (for more on this, see
Chapter 2). But there are other limitations:

» Data security and privacy concerns: Since SaaS applica-
tions store user data on cloud servers, there's a risk of data
breaches, unauthorized access, or loss of sensitive information.

3 Dependency on vendor security practices: Users of SaaS
applications rely heavily on the security measures put in
place by the service provider. If the provider's security is
compromised, all its users could be affected.

3 Lack of control: Users have limited control over the security
measures in place since they're managed by the service
provider.

» Data integrity and availability: There's a risk of data
corruption or loss due to system errors or malicious attacks.
Additionally, if the SaaS provider experiences downtime, it
can impact the availability of the service for users.

Addressing these weaknesses through
vaultless technology

These weaknesses don’t mean that SaaS isn’t a good idea. Rather,
they reflect the problems with trying to adopt a vaulted approach
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into a SaaS architecture. Instead, a new architecture is needed to
address the specifics of a Saa$S solution.

Akeyless rebuilt an architecture suited for SaaS from the ground
up, with the following key drivers:

»

»

»

Distributed security: SaaS shines in its ability to distribute
software and services. Akeyless provides a solution that does
the same with its security, distributing that security (and
keys) across the architecture.

Exclusive ownership: An organization must control and own
its secrets, and similarly must own the ability to decrypt
those secrets. Even if an entire network is compromised,
secrets cannot be compromised.

Autoscaling: Encryption policies and management must be
consistent across workloads, regions, and even cloud
providers as an organization grows.

Akeyless provides solutions to typical SaaS weaknesses and
embodies these principles through Distributed Fragments Cryp -
tography (DFC). Combine DFC with SaaS, and you get vaultless
technology.

Keeping your Secrets a Secret with DFC

Akeyless has developed a unique and patented technology that
ensures the utmost security for your digital assets. Here’s a deep
dive into the specifics of the Akeyless solution:

»

»

Distributed Fragments Cryptography (DFC): At the heart
of Akeyless's security solution is DFC. This technology
ensures that encryption keys are never in one place at any
given time. Instead, they're fragmented and distributed
across different locations. This means that even if a mali-
cious actor gains access to one fragment, they can't decrypt
the data without the other fragments.

Zero knowledge: Through DFC, organizations keep an
encryption fragment necessary to decrypt secrets that
ensures that even Akeyless cannot decrypt their secrets. This
ensures “zero knowledge” on the part of the vendor, a crucial
safeguard for SaaS technology.
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3 No master encryption key: Traditional encryption methods
often rely on a master key, which if compromised, can lead
to a massive data breach. Akeyless's solution ensures that
there is no master key. Instead, the encryption process relies
on fragmented keys, making it virtually impossible for
hackers to gain full access.

3 Universal identity broker: Akeyless's Universal Machine
Identity allows secrets management for legacy as well as
cloud-native systems, while eliminating the secret zero
problem by continually authenticating via temporary,
rotating tokens.

¥ Platform agnostic: Akeyless's solution is designed to work
across various platforms and environments. Whether you're
operating in multicloud, hybrid, or on-premises environ-
ments, Akeyless provides robust security.

3 Regulatory compliance: With increasing regulations around
data protection and privacy, Akeyless ensures that your
organization remains compliant. Their solution aligns with
1SO27001, FIPS 140-2, and is SOC2 compliant, ensuring that
you meet regulatory requirements while remaining secure.

By leveraging these advanced features and technologies, Akey-
less offers a comprehensive security solution that not only pro-
tects your digital assets but also ensures that you remain ahead of
evolving threats and vulnerabilities.

Addressing High-Availability
and Data Recovery

Akeyless has meticulously designed its secret management solu -
tion to address high-availability and data recovery concerns.
Here’s an in-depth look at how Akeyless tackles these challenges:

¥ Georedundancy: Akeyless's infrastructure is spread across
multiple geographical locations and cloud providers. This
redundancy ensures that even if one data center or cloud
provider faces an outage, the service remains uninterrupted,
as traffic is automatically rerouted to an available data
center.
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¥ Dynamic scaling: Akeyless's architecture is built to scale
dynamically based on demand. Whether there's a sudden
surge in requests or a steady increase over time, Akeyless
handles the load with high performance and security.

¥ Caching through the gateway: Akeyless provides caching
of secrets. Even if connectivity to Akeyless is lost, the gateway
can provide cached secrets to ensure that those secrets are
continuously available.

3 End-to-end encryption: All data is encrypted not just at rest,
but also in transit. This end-to-end encryption ensures that
data remains secure even during the recovery process,
preventing any potential breaches.

¥ Versioning of secrets: Akeyless provides versioning for
secrets. This means that if a secret is inadvertently changed
or deleted, it can be quickly reverted to a previous version,
ensuring continuity and reducing potential disruptions.

9 Audit trails: Every action within the Akeyless platform is
logged. These comprehensive audit trails provide insights
into access patterns, modifications, and other activities.

By prioritizing high-availability and robust data recovery mech-
anisms, Akeyless ensures that organizations can operate with
the confidence that their secrets and data are always accessible,
secure, and recoverable.

Developing and Deploying with an
Integrated Secrets Solution

The development and deployment processes are critical phases
in the software life cycle. Akeyless’s integrated secrets solution
offers a comprehensive approach to streamlining these processes
while maintaining the highest security standards.

Developing with integrated secrets

Akeyless’s solution is designed to integrate effortlessly into
the development environment. Developers can access secrets
directly from their IDEs, CI/CD tools, or any other tools they use.
This integration ensures that secrets are always available when
needed, without the need to switch between platforms or tools.
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Additionally, with Akeyless’s just-in-time access, developers can
retrieve secrets precisely when they’re required, ensuring mini-
mal exposure and enhanced security.

Building a robust deployment pipeline

Akeyless provides robust mechanisms that ensure secrets are
securely injected into runtime environments. Akeyless ensures
that secrets are delivered securely to the right place at the right
time. The platform’s automated secret rotation further enhances
security by regularly updating secrets, making them less vul-
nerable to potential breaches. Keys and credentials can also be
dynamically generated, provided just-in-time when needed, and
then expired for even more security. Additionally, the platform
supports a wide range of deployment tools and platforms, ensur-
ing compatibility and ease of integration.

By offering a seamless integration into development environ-
ments and robust deployment mechanisms, Akeyless’s integrated
secrets solution ensures that organizations can develop and
deploy applications with confidence, knowing their secrets are
managed with the utmost security and efficiency.

Secrets Management For Dummies, Akeyless Special Edition



IN THIS CHAPTER

Implementing robust digital security
measures

» Integrating secrets seamlessly into
workflows

» Scaling security with growing
infrastructure needs

» Prioritizing proactive threat detection
methods

Chapter 5
Ten Best Practices for
Secrets Management

n the realm of digital security, managing secrets is critical to

ensure the integrity and safety of systems and data. However,

as the landscape of technology evolves, so do the challenges
associated with secrets management. It’s not just about keeping
secrets safe; it’s about integrating them seamlessly into your
workflows, scaling with growing enterprises, and optimizing
your costs. Here are ten best practices to guide you in staying
ahead of potential pitfalls.

¥ Ensuring zero-knowledge encryption. In the world of
secrets management, zero-knowledge encryption stands as
a gold standard. This encryption method ensures that only
the organization has access to their secrets, with even the
service provider remaining in the dark. By implementing
zero-knowledge encryption, organizations can guarantee
that their sensitive data remains uncompromised, even if
the service itself is breached. It's a proactive approach that
prioritizes user privacy and data integrity, ensuring that
secrets remain secret.
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Always verify the encryption standards and protocols of your

@ service provider. Not all encryption methods are created
equal, and it's essential to ensure that the one you're using
TP aligns with industry best practices.

¥ Using roles and attributes for access management.
Role-based access control (RBAC) and attribute-based access
control (ABAC) are pivotal strategies in managing who gets to
see what. By assigning roles to users or groups, organiza-
tions can define specific permissions and access levels to
secrets. You can get even more granular by employing
attributes to limit access.

This granularity ensures that individuals only access the
information necessary for their role, and from the right
location, time, and purpose. All of this minimizes potential
security risks. Implementing RBAC and ABAC not only
streamlines operations but also strengthens the security
perimeter by reducing the chances of unauthorized access.

& Avoid assigning overly broad roles to users. Over-
permissioning can lead to unintentional data exposure or

breaches, especially if a user’s account is compromised.
WARNING

» Automating rotation across platforms. Secrets, like
passwords, can become vulnerable over time. Regularly
rotating them is a proactive measure to keep potential
attackers at bay. By automating this rotation process across
various platforms, organizations can ensure that their
secrets are always fresh and less susceptible to breaches.
Automation also reduces human error and ensures consis-
tency in the rotation process, making it a win-win for both
security and efficiency.

Regularly audit and review the frequency of your rotation

schedules. Depending on the sensitivity of the secret, you

might need to adjust the rotation frequency to ensure
REMEMBER optimal security.

3 Enabling temporary secrets. There are times when secrets
are needed only for a short duration, like during a specific
transaction or specific session. In these cases, issuing
temporary secrets that expire after a set period can be a
huge advantage. This approach ensures that even if a secret
is compromised, its shelf life is limited, reducing potential
damage. Temporary secrets are especially useful in dynamic
environments where short-lived operations are frequent.
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TIP

»

»

»

»

»

CHAPTER 5 Ten Best Practices for Secrets Management

Integrating with the DevOps CI/CD pipeline. Continuous
integration and continuous deployment (CI/CD) are the
norms in modern development organizations. Integrating
secrets management into this pipeline ensures that secrets
are handled securely throughout the development life cycle.
This integration means that as code moves from develop-
ment to production, secrets are seamlessly and securely
injected, ensuring that applications have the credentials they
need without compromising security.

Always keep your CI/CD tools and plugins updated. Outdated
tools can have vulnerabilities that might expose your secrets
during the deployment process.

Taking advantage of Saas, vaultless, and the cloud. The
cloud revolution has brought about numerous advantages,
and secrets management is no exception. Leveraging
software-as-a-service (SaaS) solutions for secrets manage-
ment allows organizations to benefit from the scalability,
flexibility, and security features inherent in cloud platforms.

However, SaaS brings substantial security challenges along
for the ride. SaaS alone isn't enough; adding a vaultless
architecture gives you the advantages of SaaS while over-
coming issues related to security.

Securing secrets at the enterprise level. As organizations
grow, so does the complexity of their secrets management
needs. Enterprise-level solutions must address the real
security problems presented by a large and distributed
architectures. Vaultless solutions are the only answer to all of
the questions that enterprises pose in the security realm.

Preparing for disaster with caching and data recovery.
Being prepared for unforeseen disasters is crucial. This
preparation extends to secrets management. By implement-
ing caching mechanisms, organizations can ensure that
secrets are available even during outages. Additionally,
having robust data recovery strategies in place ensures that
even if secrets are lost, they can be quickly and securely
restored, minimizing downtime and potential loss.

Aiming for zero in deployment and maintenance. The
concept of zero-touch deployment is gaining traction, and
for a good reason. By aiming for minimal human interven-
tion in deploying and maintaining secrets management
solutions, organizations reduce the risk of human error — a
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»

leading cause of breaches. Automated deployments,
updates, and maintenance tasks ensure that the system is
always up-to-date and secure without the need for constant
manual oversight.

Reducing total cost of ownership (TCO). While security is
paramount, cost-effectiveness can't be ignored.
Organizations should aim to reduce the TCO for their secrets
management solutions. This reduction can be achieved by
choosing scalable solutions, automating processes, and
leveraging tools that require less ongoing maintenance. A
lower TCO ensures that organizations get the best value for
their investment while maintaining top-notch security.
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