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Key concepts, responsibilities, a est practices for managing modern IT networks.

1. What Is Network System Administration?

Aspect Description

Definiti The discipline of planning, configuring, monitoring, maintaining, and troubleshooting
efinition
computer networks and the servers that support them.

Goal Ensure reliable, secure, and efficient connectivity for users, applications, and
oa _
services.

Includes LAN/WAN, wireless, VPN, firewalls, DNS, DHCP, routing, switching, and

Scope )
related services.

2. Core Responsibilities

Responsibility Typical Tasks

» Assess business requirements
Desian & P _ * Create network topology diagrams
esign annin
J J « Select hardware (switches, routers, APs) and software (OS,

management tools)

« Install and configure network devices
Implementation » Set up IP addressing scheme (static, DHCP)
* Deploy VLANS, routing protocols, and VPNs

* Use SNMP, NetFlow, or telemetry to track bandwidth, latency,
S and error rates
Monitoring & Performance )
* Establish thresholds and alerts

» Generate regular performance reports
« Configure firewalls, ACLs, and IDS/IPS
Security Management * Apply patches and firmware updates
» Conduct vulnerability scans and penetration tests
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Responsibility Typical Tasks

Troubleshooting

. Aad‘lm hﬁh&fmﬁﬁ.{i&mmg traceroute, packet captures)

* Resolve hardware failures and software misconfigurations
* Document root?cause analysis

» Schedule configuration backups for devices

Backup & Recovery * Implement disaster?recovery plans for critical services (DNS,

DHCP, authentication)

» Maintain network diagrams, IP address inventories, and device

Documentation & Change

logs
Control ; . e

» Use change?management tickets to track modifications

* Respond to help?desk tickets related to network access
User Support & Training  Provide guidance on best practices (Wi?Fi usage, remote

access)

3. Fundamental Concepts

Concept

OSI & TCP/IP
Models

IP Addressing

Routing

Switching

Wireless
Networking

Network
Services

Security
Controls

High Availability

Brief Explanation
Frameworks for understanding how data moves across a network; essential
for pinpointing problems at specific layers.
IPv4 (32?bit) vs. IPv6 (1287?bit); subnetting, CIDR notation, and address
allocation strategies.
Static routes vs. dynamic protocols (OSPF, EIGRP, BGP); route

summarization and redistribution.

Layer?2 forwarding, MAC address tables, VLAN tagging (802.1Q), Spanning
Tree Protocol (STP).

Standards (802.11a/b/g/n/ac/ax), SSID design, WPA3 security, RF planning.

DNS, DHCP, NTP, RADIUS/TACACS+, LDAP/Active Directory — how they
support connectivity and authentication.

Firewalls (stateful, next?gen), ACLs, VPNs (IPsec, SSL), endpoint protection,
zero?trust principles.

Redundant links, link aggregation (LACP), VRRP/HSRP, load balancing,
failover clustering.
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4. Common Tools & Pedimeomigtsation

Category Popular Tools

Configuration Management Ansible, Puppet, Chef, SaltStack
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