
THE CHALLENGE OF AUTONOMOUS VEHICLE DEVELOPMENT
Developing intelligent autonomous driving systems are becoming a global initiative with auto manufactures and 
their supplier base. There are common attributes and new challenges that exist across autonomous vehicle (AV) 
development environments:
1.  They leverage data that is generated from sensor-populated test vehicles.
2.  An influx of new test data will push the boundaries of their data storage infrastructure to levels well beyond previous volumes.
3.  They need data storage solutions that will meet the performance requirements of their analysis computing systems, 

and provide cost-effective, highly scalable storage to retain test data throughout the research phase.
Quantum addresses the needs of these dramatically expanded workflow environments. Our storage solutions offer 
extreme performance storage for analysis with integrated, policy-driven data protection, and automated tiering. This 
unique, comprehensive architecture keeps all data visible and accessible, places active data on high-performance 
storage, and keeps less active data on cost-effective highly durable storage tiers. Quantum’s solutions allow you to 
leverage all storage media including flash, disk, object, tape, and cloud to meet your workflow’s specific requirements.
Attributes of example solutions based on workload:

Performance can be scaled up without boundaries as needed. High-performance capacities above are RAW, and low-cost capacities are uncompressed.  
Cost/GB/Mo calculated based on 5-year data life.
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5 1 500 TB 7 GB/s 1.8 PB $280K 122 0.0020
10 10 5.6 PB 43 GB/s 18 PB $1.5M 64 0.0011
20 10 12 PB 93 GB/s 42 PB $3.3M 61 0.0010
50 10 24 PB 180 GB/s 62 PB $7.6M 88 0.0015
100 10 49 PB 309 GB/s 101 PB $14M 93 0.0016

High-performance 
ingest and analysis

Integrated data 
protection and lifecycle 

integrity checking
High storage density Super low-cost retention
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COST PERSPECTIVE
In today’s data centers, the cloud conversation is unavoidable. Public clouds offer excellent resources to 
accommodate flexible loads where some amount of workflow is unpredictable, especially when those workflows 
can leverage off-premise functions. Cloud infrastructures have many tools associated with traditional analysis 
processes and workflows. But in technical markets such as autonomous vehicle development, where algorithms 
are often proprietary and data capture is ground-based, the best solution is to establish infrastructures that 
resemble what cloud providers are deploying.

The major cloud providers are all taking advantage of various storage tiers to accomplish cost, performance 
and SLA requirements needed to serve their user base. Since Quantum storage solutions have already 
integrated the hooks to all the various performance and low-cost tiers of storage, autonomy developers 
can now realize (and surpass) the cost benefits of cloud offerings while gaining tremendous on-premise 
performance benefits.

Cloud provider offerings continue to sprout and evolve, but their characteristics are not vastly different for the 
data storage elements that are critical for autonomous vehicle development. This example is based on the most 
popular cloud storage solutions today, but it is easy to contrast these attributes across any cloud provider.

*current Quantum pricing based on LTO-7, uncompressed.

Consideration Cloud Quantum
Lowest cost of storage $0.004 / GB / Mo $0.001*
Factors to reduce cost Negotiation LTO-8, LTO-M8, Compression
Factors to increase cost Access bandwidth, Access SLA, performance, 

longevity of retention
Performance

Access SLA Minutes to hours Seconds to minutes

CLOUD WORKFLOWS ARE NOT FEASIBLE FOR AV RESEARCH



UNIQUE DATA STORAGE REQUIREMENTS
The nature of ground-based, vehicle-mounted data generation results in data 
volumes that exceed most other big data use cases. That, combined with most 
developers' requirements to retain data for the life of the system or beyond, 
make this industry’s data requirements unique.

The autonomous vehicle development industry requires data storage 
solutions that deliver high performance for analysis, but also reduce data 
movement costs and long-term storage costs. Because of the magnitude 
of data set size, development is not economically feasible without tiered 
storage capabilities.

BANDWIDTH PERSPECTIVE
Public cloud storage deployments are not feasible with on-premise 
hardware inline (HIL) or software inline (SIL) processing. The amount of 
data required for analysis is too great to cost-effectively or time-efficiently 
leverage hybrid analysis.

TIME TO TRANSFER 10 TB TO CLOUD

Acceleration Bandwidth (Mbps)
10 50 100

Yes 102 days 20 days 10 days
No 152 days 152 days 152 days

PUBLIC CLOUD TCO FOR 100 TB
YR1 YR2 YR3 YR4 YR5 TOTAL

Storage $5 $5 $5 $5 $5 $25
10% retrieve $12 $12 $12 $12 $12 $60
Support $2 $2 $2 $2 $2 $10
DR recall - $12 - - - $12
Total $19 $31 $19 $19 $19 $107

ON-PREMISE TAPE FOR 100 TB
YR1 YR2 YR3 YR4 YR5 TOTAL

Storage $6 - - - - $6
10% retrieve $1 - - - - $1
Support $1.2 $1.2 $1.2 $1.2 $1.2 $6
Total $8.2 $1.2 $1.2 $1.2 $1.2 $13

On-Premise Tape Provides 
Better Solution Than Public 
Cloud Storage

Lowest $/TB by multiples

Higher durability than disk

Robust roadmap

High retention longevity

Quantum Scalar® Automation
• Hands-off operation
• Automated data integrity 

assurance
• Integrated Offline Vault
• Capacity on Demand
• Web services API
• High density
• Intelligent UI
• Open standards
• Encryption
• WORM
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Originally deployed to support real-time capture, processing and analysis of satellite images, Quantum's 
StorNext® scale-out storage platform has become the go-to solution for managing video in the media and 
entertainment industry. Quantum's customers include all four major U.S. broadcast networks, most of 
the leading cable channels, the top five movie studios, the main pro sports leagues and a broad range of 
individual teams. Over time, we’ve also extended our expertise into other highly data-intensive sectors such 
as genomics, scientific research, surveillance, oil and gas, and ADAS.

CONTINUOUS SCALABILITY
Other scalable storage systems require additional system acceleration units or compute-heavy expansion 
nodes in order to scale. These units increase the cost and network complexity of scaling. Xcellis® scales 
simply by adding storage arrays, so every dollar invested pays off in more capacity and greater bandwidth. 
Plus, the initial investment in Xcellis is protected, eliminating forklift upgrades in order to scale.

UNIFIED ACCESS
Demanding workflows have sparked an increased need for collaboration and expanded teams. By 
combining both SAN performance and the ease of NAS connectivity, Xcellis extends collaboration to 
the broadest range of users. This provides the right level of performance to the right people, improves 
collaboration, and simplifies deployments and workflows.

Quantum technology and services help customers capture, create, and share digital content—and preserve and protect it for decades at the lowest 
cost. Quantum’s platforms provide the fastest performance for high-resolution video, images, and industrial IoT, with solutions built for every stage 
of the data lifecycle, from high-performance ingest to real-time collaboration and analysis and low-cost archiving. Every day the world’s leading 
entertainment companies, sports franchises, research scientists, government agencies, enterprises, and cloud providers are making the world 
happier, safer, and smarter on Quantum. See how at www.quantum.com.
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