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Introduction

Forget the Hollywood cliché of a masked hacker breaking

systems in seconds. Real-life cybercriminals use psychology,

coding, and tenacity to exploit weaknesses. Staying safe for

companies, governments, and people entails knowing these

dangers inside out.

Phishing, SQL injection, and cross-site scripting (XSS) are

three important attack vectors discussed in this article

alongside red team tactics to help prevent attacks.

Combining real-world instances and pragmatic defenses to

keep you ahead of the curve in 2025. Let’s jump right into it!

Phishing

It is no mistake that this is the first type of attack we would

be discussing today. Phishing is the most common online

technique criminals utilize. They send fake messages that

seem to come from a trusted source (like a bank or

coworker) to steal your information.

These scams arrive by email, text, or pop-up and try to scare

or entice you into clicking a link or giving away passwords. In

early 2024, one study found that malicious emails surged by

341% as attackers used new tools (even AI) to craft

convincing fakes (dmarcreport.com).

In practice, scammers might spoof a manager’s email

address and request an “urgent” money transfer. For

example, a major European retailer lost about €15.5 million

after employees were tricked into wiring funds by fake

emails appearing to come from company executives

(dmarcreport.com).

Even routine staff can fall for these tricks: U.S. security

researchers found 8 out of 10 organizations had at least one

person click on a test phishing email in a simulated exercise

(cisa.gov).

# 1   Cyber Threats Unveiled: 
Mastering Phishing, SQL Injection, XSS, and Red Team Tactics

Defensive Strategies:

Always be skeptical of unexpected requests.

Use multi-factor authentication so a stolen password

alone isn’t enough.

Keep software up to date.

Hover over links to check their true destination and verify

requests by calling the sender through a known number.

Email filters and caution (don’t open attachments or

click links unless you’re sure) are key defenses.

Educating everyone, whether family members or

coworkers, can stop these attacks: well-run training

programs can cut successful phishing by up to 86% in a
few months (hoxhunt.com, cisa.gov).

SQL Injection (SQLi)

SQL injection is a hidden danger on websites and apps that

use databases. It occurs when a site takes text you enter

(say, in a search field) and inserts it straight into a database

command without checking it first.

A hacker can insert special code instead of normal input

and make the database do something it shouldn’t—for

instance, divulge confidential info or delete records.

In one recent wave of attacks, fraudsters used insecure

websites to obtain over two million email addresses and

personal data from dozens of sites (securityweek.com).
They simply injected extra code into form fields to trick the

database into handing over sensitive information.

Researchers noted these breaches happened “because of

poor security and inadequate database management,”

simple weaknesses that attackers could exploit

(securityweek.com).
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Defensive Strategies:
Developers should never build database queries by

pasting user input directly into the code.

Instead, they should use parameterized queries or

prepared statements (cheatsheetseries.owasp.org).

Input validation and allow lists can help prevent harmful

characters before data reaches the database.

Ensure database accounts have the least required access

to limit potential damage if hacked.

Teams should routinely test and upgrade site code.

Cross-Site Scripting (XSS)

Cross-site scripting (XSS) is another way attackers inject

dangerous code into a website, not on the server, but inside

a victim’s browser.

In XSS, the attacker sneaks a malicious script (often

JavaScript) into a web page that other users will open. When

an unsuspecting user visits that page, their browser runs the

malicious code as if it were part of the page.

The result can be stealing cookies, logging keystrokes, or

redirecting the user to a fake site. This vulnerability is very

common: security experts report that XSS is the second-

most prevalent web flaw, found in roughly two-thirds of all

applications (owasp.org).
For example, one recent attack involved hackers adding

hidden script into a job listing site. Visitors to the site were

shown a fake login form injected by the script, and anything

they typed (like passwords) was sent to the attackers

(securityweek.com).

Defensive Strategies:
Treat all user-provided content as untrusted.

Modern web frameworks (React, Ruby on Rails) often

escape or filter text automatically, reducing risks

(cheatsheetseries.owasp.org).

Always validate or encode user input before including it

in HTML or scripts.

Setting strong Content Security Policies (CSP) in

browsers adds another layer of protection.

Keeping libraries updated and never trusting user text

ensures websites remain secure.
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Red Team Strategies

While phishing, SQLi, and XSS are real threats, many

organizations fight back by using red teams.

A red team pretends to be an enemy hacker, attempting to

break in—but legally and with permission (ibm.com,
en.wikipedia.org).

Red Team Exercises:
Sending targeted phishing emails to staff

Attempting to exploit known vulnerabilities

Testing physical security by visiting offices

The advantage is that companies uncover weaknesses

before real attackers do. Red teams proactively identify

security gaps, helping organizations improve monitoring

and response (ibm.com).

In some cases, red teams work alongside blue (defensive)

teams to strengthen security and train personnel. Over time,

this adversarial approach builds stronger systems and

smarter people.

Staying Vigilant and Prepared
Cyber threats continually evolve, so the greatest defense is

constant vigilance.

🔹 Experts have discovered attacks are happening faster

than ever—for example, ransomware situations now unfold

in days or even hours (ibm.com).

 🔹 Employees and individuals should continuously update

their skills and tools:

Use strong passwords

Enable multifactor authentication

Keep devices and software patched

Conduct simulated security tests to improve real-world

awareness

Organizations need incident plans: knowing how to respond

and recover quickly is critical.
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# 2   Phishing Prevention Strategies:
 Practical Tips for Organizations to Combat Phishing

The scale is huge: last year the FBI’s Internet Crime

Complaint Center (IC3) received 298,878 phishing

complaints , that’s over 5 times more than the next biggest

scam category (proofpoint.com). And the financial impact is

serious. IBM’s breach report notes the average cost of a

phishing-related breach is around $4.5 million (abnormal.ai).

Even “relatively small” phishing attacks lead to outages and

cleanup costs: years ago, a single phishing email cost one US

company $3.5M after it let hackers into their systems.

Modern phishing comes in many flavors:

Mass phishing: A generic email blast (fake PayPal,

Amazon, etc.) sent to thousands, hoping a few people

bite.

Spear phishing: Highly personalized emails aimed at

specific people or organizations. The attacker researches

targets (maybe on LinkedIn) and crafts a believable story

(e.g. an invoice from a known vendor).

BEC (Business Email Compromise):Fake emails from your

“boss” or CEO instructing finance to wire money, often

discovered after the money is gone.

Smishing/Vishing: Using SMS or voice calls to trick

victims (“Your mobile bill is overdue – call this number” or

AI-voicemail from “IRS”).

Watering hole attacks: Not email, but you visit a

compromised site (often industry-specific) that quietly

infects your machine.
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Phishing is simply scammers pretending to be someone you

trust to steal data or credentials. Most often it is done by

email: you get a message that looks like it is from your bank,

boss, or a favorite service, but it is a fake. The email will ask

you to click a link or open an attachment and then enter

your login or install malware. Sometimes the tricks are more

complex, an attacker might call you on the phone (vishing)

or send a text (smishing). In any case, the goal is the same:

trick you into handing over the keys to the castle. 

Today’s phishing is more dangerous and more subtle than

ever. Thanks to AI and social engineering, bad guys can

churn out phishing emails with near-perfect grammar and

personalization (abnormal.ai). They might say, “Hello John,

your tax refund is ready, click here,” using a real logo and

even your name. Or they may send “security alerts” that look

exactly like your IT department’s style. Some attackers have

even used voice-cloning (text-to-speech AI) to call

employees, pretending to be the CEO and begging for wire

transfers (cybersecuritydive.com). In short, phishing can

arrive in your inbox, on your phone, or even through

collaboration apps. They often employ fear (“You will be

locked out!”), urgency, or greed (“You won a prize!”), and they

may gather info about you from social media to make the

bait more convincing.

https://www.proofpoint.com/us/blog/email-and-cloud-threats/fbis-ic3-report-losses-cybercrime-surpass-125-billion-new-record#:~:text=noted%20that%20there%20were%20298%2C878,the%20next%20largest%20attack%20type
https://abnormal.ai/phishing#:~:text=%244
https://abnormal.ai/phishing#:~:text=Phishing%20consistently%20stands%20as%20the,employee%20into%20divulging%20private%20information
https://www.cybersecuritydive.com/news/fbi-us-officials-impersonated-text-ai-voice/748334/#:~:text=The%20FBI%20is%20warning%20about,generated%20voice%20messages
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Policies and Culture: Have a clear, written policy for

sensitive actions. For example, require multi-factor

approval for financial transfers (like a phone call by two

managers, or two separate emails). This way, even if one

person is phished, it’s not enough to complete the

transfer. Encourage a culture where reporting even

simple mistakes or near-misses is fine. A strong anti-

phishing strategy is team-based: tech tools block and tag

threats, but trained people and clear policies catch what

slips through.

Technical Tools: Use tools like MFA (Multi-Factor

Authentication) everywhere, this is your last line of

defense if credentials are stolen. Enforce strong, unique

passwords and consider password managers. Keep anti-

virus and endpoint protection up to date, often phishing

is the first step that drops malware or a Trojan. And don’t

forget mobile devices: secure them with screen locks

and mobile management, since SMS-based phishing

(smishing) is rising.
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Because attackers are innovating, prevention also

requires layers. Here are practical tips:Email Filtering &

Authentication: Use a strong email security gateway or

spam filter to catch bad emails before they hit inboxes.

Enable standard protocols like SPF, DKIM and DMARC

on your domains; these help mail servers verify that an

email claiming to be from your company really is from

you (cisa.gov). (In non-tech terms, it is like putting a

tamper-proof seal on your letters so recipients know they

are genuine.) If DMARC is set to “reject” for your sending

domain, spoofed emails will bounce back, dramatically

reducing impostor emails (cisa.gov). Also, modern email

services often provide sandboxing: they open

attachments in a safe environment first. Even with these

filters, some phishing will get through, so we layer other

defenses.

Employee Training and Simulations: Educate staff regularly

on how to spot phish. Simple rules like “never trust a link

without 

checking the address” or “look for slight misspellings

(micr0soft.com vs microsoft.com)” can save the day.

Show examples: “A real bank email will address you by

name and use your account info; a phish often just says

‘Dear customer’.” Run phishing drills: send fake phish in a

controlled way to see who clicks. (As Verizon reports,

doing these drills is paying off; in one study, 20% of users

reported the phishing email themselves in simulations,

and even 11% of those who clicked it still caught it and

reported it (verizon.com.) Celebrate people who catch

fakes, and explain any misses without blame. The idea is

to make sure everyone knows to hover over links, verify

senders, and think twice before entering credentials.

Verification Habits: Build habits of “trust but verify.” For

instance, if you get a weird payment request by email,

pick up the phone and call your colleague (at a known

number) to confirm. If you receive an unexpected

password reset email, go directly to the service’s official

website (do not click the link) and log in there. In

training, we often compare this to real life: you would not

hand your house keys to someone just because they

showed up in a suit claiming to be the utility guy. Always

double-check anything unusual. Another analogy:

treating a suspicious email like a strange package, if it

looks off, maybe throw it out or check with IT before

opening it.

https://www.cisa.gov/sites/default/files/2023-10/Phishing%20Guidance%20-%20Stopping%20the%20Attack%20Cycle%20at%20Phase%20One_508c.pdf#:~:text=PROTECTING%20LOGIN%20CREDENTIALS%20CISA%2C%20NSA%2C,ISAC%20TLP%3ACLEAR
https://www.cisa.gov/sites/default/files/2023-10/Phishing%20Guidance%20-%20Stopping%20the%20Attack%20Cycle%20at%20Phase%20One_508c.pdf#:~:text=PROTECTING%20LOGIN%20CREDENTIALS%20CISA%2C%20NSA%2C,ISAC%20TLP%3ACLEAR
https://www.verizon.com/business/en-nl/resources/reports/dbir/2024/summary-of-findings/#:~:text=The%20overall%20reporting%20rate%20of,is%20less%20than%2060%20seconds
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In summary, stop phishing with layers. Spam filters and

email authentication catch bulk attacks. Employee

awareness and well-drilled procedures catch the rest. A

useful analogy: think of your security like a building’s

defense, fences (email filters), security cameras (filtering

and attachment scanning), and well-trained guards (your

staff). If you only had one of these, an attacker might get

in. But with all of them working together, phishing

attempts are far less likely to succeed. Stay cautious,

keep learning about new tricks (AI-generated phish, for

example, are on the rise

(abnormal.ai,cybersecuritydive.com), and make it easy for

your team to ask questions or report anything suspicious.

https://abnormal.ai/phishing#:~:text=Phishing%20consistently%20stands%20as%20the,employee%20into%20divulging%20private%20information
https://www.cybersecuritydive.com/news/fbi-us-officials-impersonated-text-ai-voice/748334/#:~:text=The%20FBI%20is%20warning%20about,generated%20voice%20messages
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Cybersecurity has always been a game of mouse and cat.

But in 2025, the mouse has learned to think, adapt, and

even mimic your voice. Artificial Intelligence (AI) is no longer

just a tool for defenders, it's now a powerful weapon in the

hands of cybercriminals.

SoSafe’s recent study found that 87% of organizations had

suffered from AI-dependent cyberattacks in 2024, and 91%

expect this threat to increase considerably in the following

three years. Worryingly, only 26% felt confident that they

could recognize these threats, which means many are not

ready.

The New Face of Cybercrime
AI has caused cyberattacks to be more advanced and

complicated than before. Here's how:

1. Deepfake Technology
Cybercriminals use AI deepfake technology to create sound

or video recordings that appear real and then pretend to be

trustworthy people trying to fool their targets. The FBI

warned that some individuals might use AI to pretend to be

senior U.S. officials, calling to try to access people’s personal

credentials.

2. Automated Phishing Campaigns
Phishing campaigns made possible by AI are more

successful because each email is personalized for the

recipient. They may even write using the same words as

people you often communicate with, making it harder to

spot them.

3. Adaptive Malware
AI in malware allows it to examine a computer’s

surroundings, alter its actions, and thus evade detection by

standard antivirus software.

Real-World Impacts
A Hong Kong-based multinational corporation was

swindled for $25.6 million in 2024 by a scam that relied on

deepfake technology. Because of this incident, where a

fraudster tricked an employee into making a fund transfer

during a fraudulent AI video call, we can see that AI-based

deepfake news is a serious risk for the financial sector.

The number of cloning scams in the UK climbed by 57% as

fraudsters used advanced technology to make it appear as if

they were real companies, resulting in many people losing a

lot of money.

The Dual-Edged Sword of AI
Although AI brings new troubles, it also introduces fresh

ways to solve cybersecurity issues. Google is using AI within

users’ devices to detect and notify about possible fraudulent

messages and investment scams, all while protecting users’

personal information by having the AI analyze billions of

messages. According to The Verge, Google’s latest Android

security updates are meant to defend users from scams and

phone theft.

Preparing for the AI-Driven Cyber Threat

Landscape

As AI-powered cyber threats become more advanced,

organizations must adopt a proactive and multifaceted

approach to cybersecurity.

Invest in AI-Based Defense Mechanisms: Implement AI-

driven security solutions capable of real-time threat

detection and response. These systems can analyze big

datasets to identify anomalies and possible breaches before

they occur.

Enhance Employee Training: Train staff about the risks

associated with AI-generated phishing and deepfake scams.

Incorporate interactive simulations and real-world scenarios

to improve awareness and response capabilities.

Collaborate Across Sectors: Engage in information sharing

with industry peers and governmental bodies to stay ahead

of emerging AI-driven threats. Participating in initiatives like

the Cybersecurity and Infrastructure Security Agency's (CISA)

Joint Cyber Defense Collaborative (JCDC) can facilitate

coordinated responses to cyber threats. 

By integrating advanced technologies, fostering a culture of

continuous learning, and collaborating across sectors,

organizations can bolster their defenses against the evolving

landscape of AI-powered cyberattacks.

https://sosafe-awareness.com/company/press/global-businesses-face-escalating-ai-risk-as-87-hit-by-ai-cyberattacks/#:~:text=London%2C%206%20March%202025%20%E2%80%93%2087,and%20react%20to%20these%20attacks%E2%80%9D.
https://www.cybersecuritydive.com/news/fbi-us-officials-impersonated-text-ai-voice/748334/
https://www.cybersecuritydive.com/news/fbi-us-officials-impersonated-text-ai-voice/748334/
https://www.getclarity.ai/ai-deepfake-blog/25m-deepfake-ceo-scam-shakes-hong-kong-firm
https://www.pymnts.com/cybersecurity/2025/uk-investment-association-warns-of-rise-in-cloning-scams
https://www.theverge.com/news/665706/google-phone-call-scam-protection-banking-apps
https://www.mckinsey.com/about-us/new-at-mckinsey-blog/ai-is-the-greatest-threat-and-defense-in-cybersecurity-today
https://www.axios.com/newsletters/axios-codebook-46486500-d1da-11ef-8a2e-cb586dcb28fe
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https://sosafe-awareness.com/company/press/global-businesses-face-escalating-ai-risk-as-87-hit-by-ai-cyberattacks/#:~:text=London%2C%206%20March%202025%20%E2%80%93%2087,and%20react%20to%20these%20attacks%E2%80%9D.
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https://www.cybersecuritydive.com/news/fbi-us-officials-impersonated-text-ai-voice/748334/
https://www.getclarity.ai/ai-deepfake-blog/25m-deepfake-ceo-scam-shakes-hong-kong-firm
https://www.pymnts.com/cybersecurity/2025/uk-investment-association-warns-of-rise-in-cloning-scams
https://www.theverge.com/news/665706/google-phone-call-scam-protection-banking-apps
https://www.mckinsey.com/about-us/new-at-mckinsey-blog/ai-is-the-greatest-threat-and-defense-in-cybersecurity-today
https://www.axios.com/newsletters/axios-codebook-46486500-d1da-11ef-8a2e-cb586dcb28fe
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Red teaming is essentially hiring ethical hackers to play “bad

guy” and try to break into your organization with permission,

of course. Think of it like a fire drill or a bank hiring mock

robbers to test security. The red team’s goal isn’t just to

count vulnerabilities; it’s to simulate a realistic attack and

see if your defenses (both people and technology) hold up.

A common analogy is that pentesters are like a neighbor

who helps you test all your locks one-by-one, whereas red

teamers are like professional burglars who blend in and use

any trick (email, malware, social engineering, even insider

help) to get in without being noticed.

Concretely, a penetration test (pentest) is usually scoped

and focused: the testers know where they can poke (e.g. a

specific web app or network) and often show their badges

to security. They try to find as many holes as possible in that

target. By contrast, a red team exercise is goal-driven and

stealthy (pwc.com). The company might give them one

objective say, “gain access to executive email” and then the

team is free to use any means (within agreed rules) to

achieve it. The internal security team (the “blue team”) may

not even know a red team is testing them. As PwC explains,

red teams work “silently in the shadows” emulating a real

Advanced Persistent Threat (pwc.com). They focus on

detection and response: not just exploiting a vulnerability,

but seeing if the blue team notices or stops them along the

way.

Red Team vs Pentest vs Scanning
Vulnerability Scanning: This is automated scanning (tool

like Nessus) that checks for known software flaws. It’s fast

but can’t exploit anything, it just reports “hey, you have

an old version of Apache” or “this port is open.”

Penetration Test (Pentest): A manual security assessment

against a specific target. The testers (often third-party

vendors) try to exploit any vulnerability in scope. Pentests

are usually time-limited and noisy; the testers might

trigger alerts but the focus is on finding weaknesses. The

blue team usually knows the test is happening or can

tolerate some alerts.

Red Team Exercise: A full-scope attack simulation. Red

teamers gather intel using OSINT (Open-Source

Intelligence: Gathering publicly available information

about the target) on the company (using public sources,

social media, etc.) (pwc.com). They might send spear-

phishing emails, fake login pages, or even physically test

office security. Once inside, they remain stealthy: they

install backdoors, move laterally from system to system,

and try to reach a specific goal (like exfiltrating data or

“winning” the game) without being detected

(pwc.com,ibm.com). The exercise can last days or weeks,

and in some cases the blue team only finds out at the

end.

In short, pentests find vulnerabilities; red teams test

defenses. Both are valuable, but red teaming gives you a

realistic picture of your readiness against an actual attacker.

Typical Red Team Activities

A red team might perform any or all of the following:

Reconnaissance: Gather information about the target.

This could be browsing the company’s website, LinkedIn,

job ads (which might list internal tools), WHOIS domain

info, etc. The more they know, the more realistic their

attack.

Initial Access: Try to get in. This often starts with social

engineering, for example, sending a convincing spear-

phishing email that tricks someone into giving up their

password or installing malware. They could also exploit

unpatched software (like in the MOVEit case) or leverage

stolen credentials from data breaches.

https://www.pwc.com/mt/en/publications/technology/red-teaming-and-penetration-testing.html#:~:text=A%20red%20team%20,with%20more%20mature%20or%20sophisticated
https://www.pwc.com/mt/en/publications/technology/red-teaming-and-penetration-testing.html#:~:text=Red%20teams%20want%20a%20stealthy,Red%20team
https://www.pwc.com/mt/en/publications/technology/red-teaming-and-penetration-testing.html#:~:text=assessments%20begin%20with%20reconnaissance%20to,trojans%2C%20or%20creating%20falsified%20personas%2Fcompanies
https://www.pwc.com/mt/en/publications/technology/red-teaming-and-penetration-testing.html#:~:text=Red%20teams%20want%20a%20stealthy,Red%20team
https://www.ibm.com/think/insights/new-cybersecurity-advisory-highlights-defense-in-depth-strategies#:~:text=Early%20last%20year%2C%20CISA%E2%80%99s%20red,phases%3A%20adversary%20emulation%20and%20collaboration
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Weaponization: Create or customize attack tools. This

could involve writing a tailored malware payload, cloning

a login page on a fake domain, or even crafting physical

USB drop attacks. According to PwC, red teamers use

open-source intelligence to “craft custom malicious file

payloads, prep RFID cloners, or create falsified

personas/companies” (pwc.com). In other words, they

make the attack look as legitimate as possible.

Privilege Escalation and Lateral Movement: Once

inside a system, the red team will try to move deeper:

escalate privileges (e.g. become a domain admin), move

sideways to other machines, and set up persistent access

(backdoors). They may exploit trust relationships to other

networks. For example, in one recent CISA-led red team,

attackers exploited a vulnerability to breach the network,

then used LDAP queries to jump into a partner

organization’s systems (ibm.com). They created

backdoors and tunnels to stay inside without being

detected.

Objective Achievement: Finally, they try to “win” by

reaching the agreed goal. This might be simulating data

exfiltration, encrypting files (like a ransomware scenario),

or proving that they could have got admin rights on

critical servers. The point is to demonstrate the impact of

a breach in the clearest way possible. 

Recent Red Teaming Successes
Organizations across sectors are using red team exercises to

shore up security. For example, in 2024 the U.S.

Cybersecurity and Infrastructure Security Agency (CISA) ran

a high-profile “SILENTSHIELD” red team against a federal

executive branch agency (ibm.com). They quietly exploited

an unpatched vulnerability in a Solaris server to break in,

then moved laterally and exfiltrated protected information.

When the red team finally disclosed the breach, it was a

wake-up call demonstrating exactly how attackers could

have entered and the gaps in monitoring.

(Other sectors do similar drills. Imagine a hospital hiring

hackers to test if someone could steal patient records, or a

bank simulating a CEO fraud scam. These exercises often

uncover surprising holes such as a forgotten VPN port or an

employee who would readily hand over credentials.)

Why Red Teaming Matters

A red team exercise is essentially a check-up on your

security defenses, using attackers’ playbook. It uncovers

hidden weaknesses that standard tests might miss. As a

SentinelOne guide notes, these exercises “uncover

weaknesses that could be exploited” by real adversaries

(sentinelone.com). In practical terms, a red team tells you

things like: “Hey, if a hacker spoofed an email from your CEO,

we could log in to your helpdesk portal”, which is far more

concrete than a vague “your firewall is misconfigured.”

https://www.pwc.com/mt/en/publications/technology/red-teaming-and-penetration-testing.html#:~:text=be%20discovered%20emulating%20an%20Advanced,trojans%2C%20or%20creating%20falsified%20personas%2Fcompanies
https://www.ibm.com/think/insights/new-cybersecurity-advisory-highlights-defense-in-depth-strategies#:~:text=Lateral%20movement%20and%20persistence
https://www.ibm.com/think/insights/new-cybersecurity-advisory-highlights-defense-in-depth-strategies#:~:text=Early%20last%20year%2C%20CISA%E2%80%99s%20red,phases%3A%20adversary%20emulation%20and%20collaboration
https://www.sentinelone.com/cybersecurity-101/services/red-team-exercise-in-cybersecurity/#:~:text=Red%20Team%20Exercises%20are%20simulated,the%20efforts%20toward%20shoring%20up


# 5 SIEM Systems Explained: 
Understanding Security Information and Event Management

10

With the rise in more sophisticated cyberattacks, effectively

detecting, investigating, and responding to security threats

has become very important. An average firm receives over

10,000 alerts daily, and the largest SOCs get around 150.000

alerts, making it impossible to keep up with the rising

number of threats.

This is why the Security Information and Event Management

system, or SIEM, is important, as it makes detecting,

interpreting, and responding to threats easy. This article

explains what SIEM systems are and how they help you

secure your organization's infrastructure in the long term. 

What is SIEM?
Every SIEM system collects data in real time from user

activity and analyzes it for potential cyber threats. This data

comes from servers, firewalls, application activities, websites,

and even cloud environments, to name a few. The system

then identifies suspicious patterns and flags them for the IT

team, showing them the bigger picture of the potential

threats for quick response.

How Does the SIEM Technology Work?
 Every SIEM system primarily consists of the following parts: 

Data Collection

Data Analysis

Automated Response Protocol

Reporting

In the first stage, the SIEM system collects the data from

multiple sources of user activity. These include, but are not

limited to, login attempts, file changes, network traffic, and

cloud activity. After receiving this data, the system uses pre-

set rules or ML algorithms to label the activity as normal or

potentially hazardous.

Based on the nature of the threat, the hazardous activities

from the logs are analyzed for any suspicious patterns. For

example, multiple failed login attempts, even from different

IPs, might suggest a Brute Force Attack. Similarly, unusual

activity and irregular patterns from a user account could

signal Unauthorized Access.

Most SIEMs also include Automated Response Protocols as

the basic line of defence. Some such automated responses

are isolating user devices, blocking IP addresses, and user

verification. As a result, most false positives are eliminated

from the suspicion list and only the real threats are

forwarded to the Security Operation Centers (SOC) for

further investigation.

Importance of SIEM
The real value of SIEM lies in its ability to detect, interpret,

analyze, report, and mitigate — all within a single dashboard.

SIEM provides the SOCs with all the important

information in a single dashboard.

1. It collects data from multiple sources from the entire IT

framework to ensure system-wide protection.

The clear Audit Trail makes it easier for organizations to

comply with the GDPR, HIPAA, and PCI-DSS regulatory

requirements.

SIEM uses AI and ML to filter out the logs, detect

abnormal patterns, and employ the quick-action SOPs.

https://www.fortinet.com/resources/cyberglossary/what-is-siem
https://www.microsoft.com/en-us/security/business/security-101/what-is-siem
https://www.microsoft.com/en-us/security/business/security-101/what-is-security-operations-secops
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Challenges to Consider for SIEM
The speed and accessibility offered by SIEM are no doubt

priceless in the modern world. However, it isn’t a plug-and-

play system and requires exclusive threat interpretation

training to avoid threat fatigue due to false positives.

SIEM must be configured to align with the organization’s

infrastructure, requirements, and available resources.

The initial setup cost of SIEM is a bit high, especially for

smaller organizations with a tight cybersecurity budget.

SIEM can produce vast amounts of data, often including

false positives, thus overwhelming the IT team without

proper data management.

It requires constant tune-ups, reconfiguration, and

updates to remain effective against newer threats. 

What Does the Future Hold for SIEM?
The global SIEM market is experiencing significant growth.

In 2024, the market was valued at approximately $6.36

billion and is projected to reach $15.05 billion by 2033,

growing at a compound annual growth rate (CAGR) of

9.54%. This expansion is due to the rising frequency of

cyberattacks, regulatory compliance requirements, and the

increasing adoption of cloud technologies.

Moreover, integration with other security tools like Endpoint

Detection and Response (EDR) and Network Detection and

Response (NDR) creates a unified defence framework, while

scalability improvements will allow SIEM systems to handle

growing data volumes efficiently.

https://www.imarcgroup.com/security-information-event-management-market
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Since cyber threats are changing rapidly, businesses need to

complement their traditional defense methods. According

to the 2023 IBM Cost of a Data Breach Report, the global

average cost of a data breach rose by 15% to reach a value of

$4.45 million over the last three years. Meanwhile, Sentio

Insurance Brokers is predicting that, by 2025, cybercrime

will cost the global economy $10.5 trillion annually. These

startling figures show why proactive cybersecurity actions

should be of high priority for organizations.

Evolved threat groups also often use complex malware and

attack methods that are difficult to find with classical

security means. The best method for security teams to be on

high alert is by ensuring rigid threat hunting, through

detailed malware analysis and timely incident reporting. A

good response that includes threat hunting, malware

analysis, and rapid threat disclosure should be a component

of early detection, analysis, and response, mitigating the

devastating effects of the threat.

Threat Hunting: Proactive Defense
Being a heads-up activity by humans, threat hunting aims to

find those threats that may not have been caught by the

traditional security mechanisms. According to the 65% of

surveyed organizations reported by the SANS 2023 Threat

Hunting Survey to have discovered prior unidentified threats

through their hunt operations. Whereas reactive responses

wait for disruptions, threat hunting involves generating

theories on threats and looking for indications of

compromise (IOCs) in different systems.

In order for threat hunting to be easier for many teams,

MITRE ATT&CK, Elastic Security Platforms, and threat

intelligence resources are used. By means of threat hunting,

organizations are able to discover unidentified threats and

improve their security posture by improving detection

mechanisms and incident response plans.

Malware Dissection: A Step-by-Step Analysis
Malware analysis is the process of reverse engineering

malicious software in an attempt to understand its purpose,

desired payload, and endgame. For instance, Rhadamanthys

is a newly discovered infostealer that has used HTML

smuggling as one of its payload delivery methods. This

approach includes the static and dynamic analysis of

malicious code, without and with its execution, respectively.

Key steps include:
Comparing hash signatures with known databases in

order to identify malware signatures.

If we do not disassemble the executable and analyze its

disassembled contents with tools such as IDA Pro or

Ghidra, we will not understand how it works.

Monitoring the registry changes, the network activities,

and the file activities – Behavioral Analysis.

Entry of the attack patterns against MITRE for

information sharing and strengthening of their defensive

strategies.

Such analysis helps refine detection signatures and gives

useful information on the techniques and procedures

used by attackers (TTPs).

Threat Intelligence Platforms (TIPs)
Knowledge obtained by Threat Intelligence Platforms

consists of amalgamating, evaluating, and acting on threat

information. Companies can aggregate foreign threat

signals combined with their own internal security telemetry

from places like MISP, Recorded Future, and IBM X- X-Force

Exchange.

The Ponemon Institute reports that organizations rate threat

intelligence as vital (77%) to cybersecurity, but only 38%

implement this intelligence effectively. TIPs bridge this gap

by:

Aggregating IOCs from multiple sources.

Enabling automated alerts.

Enriching SIEM and SOAR workflows.

https://www.ibm.com/reports/data-breach
https://sentioinsurance.co.uk/cybercrime-to-cost-the-world-10-5-trillion-by-2025/#:~:text=According%20to%20Cybersecurity%20Ventures%2C%20the,of%20all%20natural%20disasters%20combined.
https://sentioinsurance.co.uk/cybercrime-to-cost-the-world-10-5-trillion-by-2025/#:~:text=According%20to%20Cybersecurity%20Ventures%2C%20the,of%20all%20natural%20disasters%20combined.
https://www.sans.org/blog/top-sans-summits-talks-2023/
https://www.sans.org/blog/top-sans-summits-talks-2023/
https://attack.mitre.org/
https://www.elastic.co/security
https://malpedia.caad.fkie.fraunhofer.de/details/win.rhadamanthys
https://www.misp-project.org/
https://www.recordedfuture.com/
https://exchange.xforce.ibmcloud.com/
https://exchange.xforce.ibmcloud.com/
https://www.ponemon.org/local/upload/file/AccessData%20Report%20Final.pdf
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SIEM Systems Explained

At the center of contemporary efforts in cybersecurity, SIEM

systems track and control every event regarding security.

Splunk, LogRhythm, and Microsoft Sentinel are examples of

software products that aggregate, arrange, and evaluate

logs across an organization’s IT infrastructure for timely

alarms on unusual events.

Key SIEM functions include:

Log Aggregation

Real-time Alerting

Correlation of Events

Incident Response Automation

According to Gartner, SIEM spend is expected to surge from

$212 billion in 2025, increasing 15% by 2024. Consequently,

SIEM systems are becoming indispensable tools for

comprehensive threat identification and regulatory

reporting.

https://www.splunk.com/
https://logrhythm.com/welcome/
https://learn.microsoft.com/en-us/azure/sentinel/overview
https://www.gartner.com/en/newsroom/press-releases/2024-08-28-gartner-forecasts-global-information-security-spending-to-grow-15-percent-in-2025
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Understanding Kernel Exploitation

The kernel is the privileged execution core of an operating

system, handling essential functions such as device I/O

arbitration, virtual memory paging, and scheduler dispatch.

Operating at ring 0, the most trusted CPU privilege level, any

vulnerability in this space presents an exceptionally valuable

attack surface.

Kernel exploitation leverages memory-safety bugs, race

conditions, or logic errors to seize execution flow, escalate

privileges, and bypass access controls. Once attackers gain

kernel-level execution, they can:

Remap page tables
Patch system-call handlers
Deploy rootkits that persist beneath user-space
defenses

The consequences extend beyond a single host—successful

exploits can result in large-scale data exfiltration, service

outages, and full domain compromise

Kernel Vulnerabilities — Explained

Kernel vulnerabilities arise from coding errors or design

flaws within the kernel’s codebase. These weaknesses allow

manipulation of system behavior. The primary types of

kernel vulnerabilities include:

Memory Corruption Vulnerabilities

Memory corruption occurs when a program mismanages

memory, giving attackers the ability to alter system

behavior. Common issues include:

Writing beyond allocated boundaries
Use-after-free errors
Double-free vulnerabilities

Such flaws can lead to unauthorized code execution, system

crashes, or privilege escalation.

Race Conditions
Race conditions emerge when multiple processes access

shared resources simultaneously without proper

synchronization, causing unexpected behavior. Examples

include:

Time-of-Check to Time-of-Use (TOCTOU): Exploiting a

time gap between checking a condition and using the

result

Concurrent Access Issues: Unsynchronized access to

shared kernel data structures, potentially causing data

corruption or privilege escalation

Logic Errors
Logic errors stem from flaws in a program’s design, such as:

Improper permission checks
Integer overflows and underflows

These miscalculations can trigger vulnerabilities like buffer

overflows, leading to unauthorized access.

Information Disclosure

Information disclosure vulnerabilities leak sensitive data

such as memory addresses or cryptographic keys, aiding

attackers in further exploitation. For example, a kernel bug

could expose memory layouts, bypassing security

mechanisms like ASLR (Address Space Layout

Randomization).



# 7 What Is Kernel Exploitation? 
Vulnerabilities, Attack Methods, and Security Defenses

15

Real-World Examples of Kernel Exploits

Dirty COW (CVE-2016-5195) – Linux Privilege

Escalation
Dirty COW exploits a race condition in Linux's copy-on-write

(COW) page-fault handler.

A user-space process tricks the kernel into flipping read-

only pages to writable, letting attackers modify

immutable data.

An unprivileged attacker can alter system files, hijack

binaries, or gain root access without loading a kernel

module or rebooting the system.

Kernel versions from 2.6.22 (2007) through late-2017

builds were vulnerable, and exploits surfaced rapidly

after disclosure.

Despite patches, Dirty COW resurfaced in commodity

malware campaigns, highlighting slow patch adoption.

EternalBlue / MS17-010 – Windows SMBv1 Remote

Code Execution

EternalBlue is a suite of wormable SMBv1 exploits, originally

leaked from the NSA.

A malformed request exploits an out-of-bounds write in

Windows' SMB parsing routines, leading to kernel-level

code execution over TCP port 445.

It powered the WannaCry ransomware outbreak,

affecting 200,000 systems across 150 countries and

causing $4 billion in recovery costs.

Later, NotPetya reused EternalBlue alongside credential

theft mechanisms, devastating manufacturing and

logistics industries.

Despite emergency patches, the exploit remains viable

on unpatched systems, demonstrating how kernel flaws

can fuel years of cyberattacks

Kernel Exploitation — Best Mitigation
Strategies
Effective defense against kernel exploitation requires

hardware, software, and procedural protections. Key

strategies include:

Memory Protection Mechanisms
ASLR (Address Space Layout Randomization):

Randomizes memory addresses, complicating

exploitation.

DEP (Data Execution Prevention) / NX Bit: Prevents code

execution from non-executable memory regions.

KPTI (Kernel Page Table Isolation): Separates kernel

memory from user-space processes, mitigating attacks

like Meltdown.

Execution Flow Protections
Control Flow Integrity (CFI): Ensures program execution

follows a predefined path, preventing ROP (Return-

Oriented Programming) attacks.

SMEP (Supervisor Mode Execution Protection): Blocks

execution of user-space code in kernel mode.

SMAP (Supervisor Mode Access Prevention): Restricts

kernel access to user-space memory.

Virtualization-Based Security (VBS)
Utilizes hardware virtualization to create a secure execution

environment, isolating critical operations from exploits.

Stack Canaries
Places a special value on the stack to detect buffer overflows

—if altered, the system can abort execution to prevent

exploitation.

Mandatory Access Control (MAC)
Implement SELinux, AppArmor, or LSM (Linux Security

Modules) to enforce policy-based syscall restrictions, limiting

exploit impact.

Patching Strategy
Prompt patching neutralizes exploits before attackers can

capitalize on vulnerabilities. Automated patch rollout is

essential to closing exposure windows.
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The Need for Proactive Cybersecurity

Since cyber threats are changing rapidly, businesses need to

complement their traditional defense methods. According

to the 2023 IBM Cost of a Data Breach Report, the global

average cost of a data breach rose by 15% to reach a value of

$4.45 million over the last three years. Meanwhile, Sentio

Insurance Brokers predicts that by 2025, cybercrime will

cost the global economy $10.5 trillion annually. These

startling figures show why proactive cybersecurity actions

should be a high priority for organizations.

Evolved threat groups often use complex malware and

attack methods that are difficult to detect using classical

security means. The best method for security teams to

remain vigilant is by ensuring rigid threat hunting, detailed

malware analysis, and timely incident reporting. A response

framework incorporating these elements ensures early

detection, analysis, and mitigation of security threats before

they cause significant damage.

Threat Hunting: Proactive Defense

Being a human-driven activity, threat hunting aims to

identify threats that may not be caught by traditional

security mechanisms. According to the SANS 2023 Threat

Hunting Survey, 65% of surveyed organizations discovered

previously unidentified threats through their hunt

operations.

Unlike reactive responses that wait for disruptions, threat

hunting involves generating theories on threats and actively

searching for indicators of compromise (IOCs) in various

systems. To streamline threat hunting efforts, organizations

use tools such as MITRE ATT&CK, Elastic Security Platforms,

and threat intelligence resources. By employing threat

hunting techniques, organizations identify hidden threats

and enhance their security posture by improving detection

mechanisms and incident response plans.

Malware Dissection: A Step-by-Step Analysis

Malware analysis is the process of reverse-engineering

malicious software to understand its purpose, payload, and

impact. For instance, Rhadamanthys, a newly discovered

infostealer, utilizes HTML smuggling as one of its payload

delivery methods. Malware analysis consists of static and

dynamic approaches, performed without and with

execution, respectively.

Key steps in malware analysis include:

Comparing hash signatures with known databases to

identify malware signatures.

Disassembling executables using tools such as IDA Pro or

Ghidra to understand their functionality.

Monitoring registry changes, network activity, and file

operations to analyze malware behavior.

Mapping attack patterns against MITRE to enhance

information sharing and strengthen defensive strategies.

Such analysis helps refine detection signatures and provides

valuable insights into the techniques and procedures (TTPs)

used by attackers.

Threat Intelligence Platforms (TIPs)
Threat Intelligence Platforms gather, assess, and act upon

cyber threat information. Companies aggregate external

threat signals with their own internal security telemetry

from sources such as MISP, Recorded Future, and IBM X-

Force Exchange.

The Ponemon Institute reports that 77% of organizations

consider threat intelligence vital to cybersecurity, but only

38% implement it effectively. TIPs bridge this gap by:

Aggregating IOCs from multiple sources.

Enabling automated alerts for real-time threat detection.

Enriching SIEM and SOAR workflows for enhanced

incident response
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SIEM Systems Explained

SIEM systems are at the core of modern cybersecurity

efforts, tracking and controlling security events. Tools like

Splunk, LogRhythm, and Microsoft Sentinel aggregate,

arrange, and evaluate logs across an organization’s IT

infrastructure to detect anomalies and trigger alerts.

Key SIEM functions include:

Log Aggregation to centralize security data.

Real-time Alerting for rapid threat detection.

Correlation of Events to identify security breaches.

Incident Response Automation for efficient mitigation.

According to Gartner, SIEM spending is expected to reach

$212 billion in 2025, increasing 15% by 2024. As cyber threats

become more sophisticated, SIEM systems remain critical

for comprehensive threat identification and regulatory

compliance


