What Is Enterprise

Data Storage?

A visual guide to storage tiers, all-flash, tape, cloud and resilience

| 01 Defining the Enterprise Storage Ecosystem

Enterprise data storage is the infrastructure, hardware and software architecture designed to manage, preserve and
protect an organisation's critical digital assets. Unlike consumer storage, enterprise solutions are engineered for high

performance, reliability and scalability across multiple storage tiers that balance cost against speed.

| 02 The Foundation: Data Storage Tiers

Tier 0 /| 1 — Mission-Critical

All-flash & NVMe. Sub-millisecond latency for real-time transactions, high-frequency trading and Al training.

Tier 2 — General Purpose

Hybrid arrays or SAS/SATA drives. The everyday working storage: email, file shares, moderate databases.

Tier 3 — Nearline & Archive

Tape and object storage, e.g. LTO-10. Infrequently accessed but must be retained; low cost, high
capacity.

Tier 4 — Deep Archive

Cloud cold storage (e.g. AWS Glacier) or physical tape vaults. Cheapest tier
for data that may never be recalled.

| 03 All-Flash Storage: The Performance Engine

NAND flash eliminates the mechanical seek times of traditional hard drives, making all-flash arrays the cornerstone of

modern high-performance computing.

Low Latency

Essential for mission-critical databases and virtual desktop infrastructure.

High Throughput

Handles massive volumes of concurrent I/O requests.

Deduplication & Compression

Inline data reduction offsets the higher per-gigabyte cost of flash.

NVMe & Storage Class Memory

NVMe leverages the PCle bus to cut latency; SCM bridges memory and storage for even faster persistence.

| 04 Tape Storage: The Last Line of Defence

Despite the dominance of the cloud, tape remains integral to enterprise strategy, particularly for archiving and disaster

recovery.

Cost Efficiency

The lowest cost per terabyte of any storage medium — ideal for massive archives.

Longevity

Archival-grade cartridges have a shelf life of 30+ years, longer than SSDs or HDDs.

Immutable Data (WORM)

Write-once, read-many tape is immune to network-borne ransomware; air-gapped libraries offer robust recovery.

| 05 Cloud Storage: Scalability and Agility

Cloud storage is a multi-tenant pool offered by providers such as AWS, Azure and Google Cloud, mirroring the on-

premises tiering concept.

Hot | Access Tiers

For frequently accessed data — highest cost.

Cool Tiers

For data accessed less frequently, e.g. monthly.

Archive Tiers

For long-term retention, e.g. Amazon S3 Glacier Deep Archive.

Hybrid & Multi-Cloud

Combines on-premises infrastructure with public cloud for backup, DR and burst capacity, while multi-cloud avoids vendor
lock-in.

| 06 The Role of Networking in Storage

Storage is only as good as the network connecting it. Storage networking provides the communication fabric between

arrays and compute.

FC (Fibre Channel)

Traditional SAN standard — reliable, low-latency, high-speed. Used for mission-critical block storage.

iISCSI

Block storage over IP networks — more cost-effective, slightly higher latency than Fibre Channel.

NFS & SMB

File-based protocols primarily used for NAS.

NVMe-oF

Extends NVMe commands across the network, drastically reducing latency for remote storage.

Software-Defined Networking (SDN)

Enables automation, load balancing and policy enforcement so throughput and IOPS are guaranteed for critical applications.

| 07 Backup and Archiving: Protecting & Preserving Data

Backup

Copies active data to protect against corruption, deletion or disaster. Measured by RPO (Recovery Point Objective) and RTO
(Recovery Time Objective). Modern backup uses continuous data protection (CDP) and snapshots for near-instant restores.

Archiving

Moves inactive data to long-term storage for cost reduction and compliance, requiring robust indexing so records can be
found years later.

Copies of data Different media types Copy stored offsite

The 3-2-1 Rule — still the gold standard for backup resilience.

| 08 High Availability: Ensuring Uptime

HA is a system's ability to operate continuously without failing, usually achieved through redundancy.

Redundant Components

Dual controllers, power supplies and fans.

RAID

Protects against drive failure by distributing data across multiple disks.

Active-Active Controllers

Both controllers process I/O; if one fails, the other takes over seamlessly.

Clustering & Replication

Multiple nodes act as one system; synchronous/asynchronous replication across data centres enables failover with minimal
data loss.

| 09 Performance: The Need for Speed

Storage performance is measured in IOPS (Input/Output Operations Per Second) and throughput (MB/s).

Media Type
All-flash significantly outperforms HDD.

Network Bandwidth
The fabric must handle the load, e.g. 25GbE, 100GbE, or 32/64GFC.

Queue Depth & Latency

Driven by software optimisation and driver efficiency.

Data Reduction & QoS

Hardware-accelerated dedup/compression improves performance; QoS policies stop 'noisy neighbour' workloads starving
critical databases.

| 10 Disaster Recovery: The Insurance Policy

DR addresses recovery of IT infrastructure after a catastrophic event — natural disaster, cyberattack, or human error.

Backup to Tape / Cloud

The classic method; restoring from backup can take hours or days (high RTO).

Active-Passive Replication

Secondary site holds the data but compute must be powered on to resume operations.

Active-Active Replication

Both sites run live traffic; failure triggers near-zero RTO failover.

DRaaS

Cloud Disaster Recovery lets organisations spin up compute in the cloud, removing the cost of a secondary physical data
centre.

Key Takeaways

1. Tiering Is Essential

No single storage type fits all data — combine flash, hybrid disk and tape/cloud for a cost-effective strategy.

2. Resilience Is Non-Negotiable

With the rise of ransomware, High Availability and swift Disaster Recovery are paramount. The 3-2-1 rule remains the gold
standard.

3. Performance Requires Balance

Speed isn't just about the drives — it depends on the networking fabric (NVMe-oF) and software optimisation.

4. The Cloud Is an Extension

Whether hybrid or multi-cloud, the cloud provides unmatched scalability for backup, archiving and DR.

Fortuna Data

IBM Silver Partner - data-storage.uk - +44 (0)1256 331614




