Redundant Array Independent Disks (RAID) Rebuild Guide - Official Technical
Overview & Hardware Datasheet

EXECUTIVE SUMMARY

This document provides a comprehensive technical overview and hardware
datasheet for the Redundant Array of Independent Disks (RAID) Rebuild Guide,
an authoritative resource for system engineers, datacenter architects, and field
technicians responsible for maintaining carrier-grade storage infrastructure.
The guide details the operational principles, supported hardware
configurations, and procedural workflows essential for executing reliable RAID
array rebuilds across enterprise and telecom environments. It serves as a

definitive reference for maximizing data availability, minimizing service

disruption, and ensuring the integrity of mission-critical storage subsystems.




ARCHITECTURE & CHASSIS DESIGN

The RAID Rebuild Guide is architected to support a broad spectrum of storage
topologies, including RAID O, 1, 5, 6, 10, 50, and 60, deployed on both hard disk
drives (HDD) and solid-state drives (SSD). The underlying chassis design
accommodates hot-swappable drive bays, redundant power supplies, and
dedicated RAID controller cards with onboard cache and battery backup units
(BBU). The guide delineates the interaction between the RAID controller
firmware, the host bus adapter (HBA), and the system BIOS, providing a holistic
view of the rebuild pipeline. Emphasis is placed on non-disruptive rebuild
operations, where the array remains accessible to the host while reconstruction
occurs in the background, leveraging advanced algorithms to prioritize 1/0

performance.

HARDWARE FEATURES

Key hardware features integral to the RAID rebuild process include:

- Hot-swap drive carriers with LED status indicators for drive health and rebuild
progress.

- Dedicated RAID-on-Chip (ROC) processors supporting hardware-accelerated
parity calculation.

- Non-volatile cache (NVC) with supercapacitor or battery backup to preserve



data during power loss.

- Dual-ported SAS/SATA interfaces for path redundancy.

- Enclosure management services (SES) compliant with SCSI Enclosure Services.
- Support for online capacity expansion and RAID level migration.

- Predictive failure analysis (PFA) and SMART polling to preemptively identify

degrading drives.

COMPLIANCE & STANDARDS

The RAID Rebuild Guide adheres to the following industry standards and
compliance directives:

- SCSI Architectural Model (SAM-5)

- SATA-IO Revision 3.5

- SAS-3 (12 Gb/s) and SAS-4 (24 Gb/s) specifications

- PCl Express Base Specification 4.0/5.0

- Energy Star 3.0 and EU ErP Lot 9 for power efficiency

- RoHS 2011/65/EU and WEEE 2012/19/EU

- NEBS Level 3 (GR-63-CORE, GR-1089-CORE) for telecom deployments

- 1SO 9001:2015 and ISO 14001:2015 manufacturing quality standards

TECHNICAL SPECIFICATIONS



The following table summarizes the key technical parameters of the RAID

Rebuild Guide and its supported hardware ecosystem. These specifications are

intended to assist in pre-deployment planning and compatibility validation.

Parameter

Specification

Supported RAID Levels

0,1,5,6,10, 50, 60

Drive Interface

SAS-3 (12 Gb/s), SAS-4 (24 Gb/s), SATA

Il (6 Gb/s)

Host Interface

PCle 4.0 x8, PCle 5.0 x8

Cache Memory

2 GB or 4 GB DDR4 with ECC,

battery/supercapacitor backed

Rebuild Rate

Configurable priority: low, medium,

high (up to 200 MB/s per drive)

Max Drives per Array

128 (SAS expander configuration)

Hot-Swap Support

Yes, all drive bays and power supplies

Redundant Power

1+1 AC/DC (80 Plus Titanium)

Management

Web GUI, CLI, SNMP v3, RESTful API

Operating Temperature

0°C to 55°C (32°F to 131°F)

Storage Temperature

-40°C to 70°C (-40°F to 158°F)

Humidity

5% to 95% non-condensing

Regulatory Compliance

CE, FCC, VCCI, BSMI, RCM, NEBS Level

3




MTBF > 1,500,000 hours (controller)

Warranty 3 years standard, 5 years extended

ORDERING OPTIONS

The RAID Rebuild Guide is available in multiple formats to suit different
deployment scales and support requirements:

- RBG-001-DIG: Digital PDF edition, single-user license, includes one year of
content updates.

- RBG-001-PRN: Printed and bound hardcopy edition, includes digital access.

- RBG-001-ENT: Enterprise site license for up to 100 users, includes quarterly
revision service and technical support hotline.

- RBG-001-TRN: Training package with instructor slides, lab exercises, and
certification exam voucher.

- RBG-001-OEM: OEM integration kit with API access to rebuild automation

scripts and diagnostic tools.
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