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Class Description 
A look at various ways to back up your precious data, whether pictures, videos, music, e-mail, or other documents. The 
'Cloud' and online services, as well as do-it-yourself-and-maintain-control options will be examined. Data backup is not 
important -- until you experience a hardware failure! 

Class Length 
One to one and one-half (1½) hours, depending on questions 

This is a handout for you to keep. Please feel free to use it for 
taking notes. 

  

Backing Up Your Data 
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Comparison of Backup Media 
 

External Hard Drives (specifically designed to be portable)  
Pros Cons Requirements  

Can back up entire 
computer, including 
the operating system 
 
Can be stored off-site 
 
Fast & versatile 
 
Can be automated 

Less portable than other options 
 
More prone to wear and damage, especially if 
being moved 
 
May not work with different operating systems 
 
If left connected to computer, susceptible to 
malware 

Appropriate dat port on 
computer (USB, IEEE, 
Thunderbolt, etc.) 
 
Cable to connect external 
hard drive to computer 
 
External hard drive 

 
Details: An external hard drive is typically the same type of hard drive found inside computers, but in a 
stand-alone enclosure with a USB or other data port that is powered by your computer or a separate 
power adapter. They are available in capacities ranging from that of a USB flash drive to several terabytes 
and can have more capacity than your computer's internal hard drive, allowing you to backup your entire 
system to a drive that you can separate from your computer, carry with you to transfer your files, or set 
aside as a backup. 
 
Most hard drives have moving parts, making them more prone to wear and damage due to drops or 
vibration. 
 
External hard drives are the fastest and most versatile way to back up large amounts of data. 

 
Costs  

  Capacity (GB) Item Cost $/GB 
Qty req. for 

1500 MB 
Cost for 1500 
MB backup  

low end 1000 $45 $0.05 2 $90.00   
high end 1000 $640 $0.64 2 $1,280.00   
low end 1500 $61 $0.04 1 $61.00   
high end 1500 $448 $0.30 1 $448.00   
low end 2000 $70 $0.04 1 $70.00   
high end 2000 $544 $0.27 1 $544.00   
low end 3000 $85 $0.03 1 $85.00   
high end 3000 $750 $0.25 1 $750.00   
low end 4000 $110 $0.03 1 $110.00   
high end 4000 $806 $0.20 1 $806.00   
low end 5000 $129 $0.03 1 $129.00   
high end 5000 $450 $0.09 1 $450.00   
low end 6000 $219 $0.04 1 $219.00   
high end 6000 $436 $0.07 1 $436.00   
low end 8000 $300 $0.04 1 $300.00   
high end 8000 $700 $0.09 1 $700.00   
low end 12000 $420 $0.04 1 $420.00   
high end 12000 $970 $0.08 1 $970.00   
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Optical Discs (CDs, DVDs, Blu-rays)  
Pros Cons Requirements  

Portable 
 
Optical drives are found on 
most computers 
 
Probably durable, if stored 
properly 
 
Can be inexpensive in cost 
per gigabyte 

Can require a lot of discs 
 
Lengthy backup 
 
Data loss if not properly stored 
 
Rewritable discs are more expensive, but 
can be used multiple times (not always a 
good thing) 
 
Practically impossible to automate 

Optical drive (CD, DVD, Blu-Ray) with 
write capability Optical discs 

 
M-Discs require special drives (only 
slightly more expensive than other 
optical drives) to write discs, (but not to 
read them)  

Details: The life expectancy of optical discs is extremely difficult to determine, depending on quality of construction, 
type, quality of recording, handling, and environmental factors. WORM (Write-Once, Read-Many) discs have longer life 
expectancies than Rewritable discs and also prevent accidental or malicious modification or erasure of data. 
 
Many manufacturers claim life expectancies in centuries (based on accelerated ageing tests — basically elevated heat 
and humidity), but many archival organizations put ‘experiential life expectancy’ at 2 to 5 years. 
 
M-Discs require a special drive to burn them, but are readable on normal drives. The manufacturer (Millenniata) states 
that, according to the ISO accepted lifetime testing standard, these discs have shown an ‘average lifetime of 
significantly more than 2,000 years with no more than one failure per 100,000 discs expected, after more than 1,000 
years at 25°C (77°F) and 50 per cent relative humidity.’  

Costs  

Type of optical disc Write Once 
Re-

writable 
Capacity 

(GB) Item Cost $/GB 
Qty req. for 

1500 MB 
Cost for 1500 
MB backup  

CD-R X   0.7 $0.14  $0.20  2143 $300.02   
CD-R (archival) X   0.7 $1.30  $1.86  2143 $2,785.90   
CD-RW   X 0.7 $0.28  $0.40  2143 $600.04   
DVD-R X   4.7 $0.18  $0.04  320 $57.60   
DVD-R (archival quality) X   4.7 $1.64  $0.35  320 $524.80   
DVD-RW   X 4.7 $0.76  $0.16  320 $243.20   
DVD+R X   4.7 $0.34  $0.07  320 $108.80   
DVD+R (archival) X   4.7 $2.22  $0.47  320 $710.40   
DVD+RW   X 4.7 $0.80  $0.17  320 $256.00   
DVD+R DL X   8.5 $0.46  $0.05  177 $81.42   
BD-R X   25 $0.42  $0.02  60 $25.20   
BD-R DL X   50 $2.12  $0.04  30 $63.60   
M-Disc DVD X   4.7 $2.20  $0.47  320 $704.00   
M-Disc Blu-Ray X   25 $6.33  $0.25  60 $380.00   
M-Disc Blu-Ray X   100 $20.00  $0.20  15 $300.00   
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USB / Thumb Drives  
Pros Cons Requirements  

Very small & portable 
 
Can be reused many times 
 
Does not require special 
software 

Expensive in cost per gigabyte 
 
Limited size of USB sticks 
 
Portability also means easily lost, misplaced, or stolen 

USB port 
 
USB drive 

 
Details: A thumb drive (aka ‘flash drive’) can serve as an external repository for important data as a protection 
against an event such as the failure of your hard disk. However, a single thumb drive does not have the storage 
capacity to backup an entire hard disk or file system, and tends to be more expensive than other storage methods 
for the same amount of data. 
 
USB thumb drives are the fastest and most versatile way to back up small amounts of data. 
 
The USB connector on a thumb drive tends to wear out from pulling and pushing. The flash memory it uses is only 
good for approximately 10,000 write cycles, depending on the quality. 

 
Costs  

  Capacity (GB) Item Cost $/GB 
Qty req. for 1500 

MB 
Cost for 1500 MB 

backup  
low end 64 $10  $0.16  24 $240.00   
high end 64 $689  $10.77  24 $16,536.00   
low end 128 $10  $0.08  12 $120.00   
high end 128 $748  $5.84  12 $8,976.00   
low end 256 $10  $0.04  6 $60.00   
high end 256 $984  $3.84  6 $5,904.00   
low end 512 $11  $0.02  3 $33.00   
high end 512 $899  $1.76  3 $2,697.00   
low end 1024 $98  $0.10  2 $196.00   
high end 1024 $860  $0.84  2 $1,720.00   
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NAS (Network Attached Storage)  
Pros Cons Requirements  

Able to back up multiple 
computers 
 
Can double as file server 
for multiple computers 

Requires networking knowledge / May be difficult to configure 
 
If exposed to Internet, is target for hackers/crackers 
 
Cost    /    Does not provide safety of off-site storage 

Network router 
 
Network drive 
 
Network cables 

 
Details: Similar to external hard drives in form & function, NAS devices connect to your home's network, 
providing both backup and file-sharing access to all computers on your home network. Some can be accessed 
by a variety of devices, including gaming consoles, media set-top boxes, and music systems.  

Costs  

  Capacity (GB) Item Cost $/GB 
Qty req. for 

1500 MB 
Cost for 1500 MB 

backup  
low end 2048 $100  $0.05  1 $100.00   
high end 2048 $220  $0.11  1 $220.00   
low end 3072 $120  $0.04  1 $120.00   
high end 3072 $260  $0.08  1 $260.00   
low end 4096 $150  $0.04  1 $150.00   
high end 4096 $505  $0.12  1 $505.00   
low end 6144 $294  $0.05  1 $294.00   
high end 6144 $900  $0.15  1 $900.00   
low end 8192 $400  $0.05  1 $400.00   
high end 8192 $4,000  $0.49  1 $4,000.00   

 
 

RDX Drives  
Pros Cons Requirements  

With proper software, can back up 
multiple computers 
 
Easily automated 
 
Cartridges are easily portable 

If the computer with the 
RDX drive enclosure fails, 
it has to be reinstalled on 
a different computer 

RDX drive enclosure 
 
RDX cartridges 

 
Costs  

Type connector Cost Details  

RDX Drive enclosure 
(one-time cost) 

SATA $99   ← typical hard drive connector, usu. used internally  
USB $192  

 ← common external connectors  
USB 3.0 $225   

  
Capacity (GB) 

Cartridge 
Cost $/GB 

Qty req. for 
1500 MB 

Cost for 1500 
MB backup 

 

RDX Cartridge 

320 $91  $0.28  5 $455.00   
500 $89  $0.18  3 $267.00   
750 $148  $0.20  2 $296.00   

1024 $171  $0.17  2 $342.00   
2048 $223  $0.11  1 $223.00   
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Internal Hard Drives  
Pros Cons Requirements  

Fast & easy 
 
Inexpensive 
 
Can be 
automated 

Requires technical knowledge to install 
 
Completely dependent on same computer: if it fails (hardware or 
software failure, theft, infected with malware), the internal hard 
drive may not be available or useful; at best the hard drive will need 
to be uninstalled and installed in a different computer. 

Additional 
hard drive 

 
Details: A better-than-nothing approach. High-end prices include additional features.  

Costs  

  Capacity (GB) Item Cost $/GB 
Qty req. for 1500 

MB 
Cost for 1500 
MB backup  

low end 1000 $35  $0.04  2 $70.00   
high end 1000 $624  $0.62  2 $1,248.00   
low end 1500 $85  $0.06  1 $85.00   
high end 1500 $250  $0.17  1 $250.00   
low end 2000 $50  $0.03  1 $50.00   
high end 2000 $800  $0.40  1 $800.00   
low end 3000 $80  $0.03  1 $80.00   
high end 3000 $889  $0.30  1 $889.00   
low end 4000 $125  $0.03  1 $125.00   
high end 4000 $912  $0.23  1 $912.00   
low end 5000 $165  $0.03  1 $165.00   
high end 5000 $300  $0.06  1 $300.00   
low end 6000 $225  $0.04  1 $225.00   
high end 6000 $1,125  $0.19  1 $1,125.00   
low end 8000 $260  $0.03  1 $260.00   
high end 8000 $800  $0.10  1 $800.00   
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Tape  
Pros Cons Requirements  

With proper software, can 
back up multiple 
computers 
 
Easily automated 
 
Tapes are easily portable 
 
Tape drives are generally 
very durable, long-lasting, 
and can be reused many 
times 

Most expensive to start (good tape drives are very 
expensive and backup tapes are pricey) 
 
Requires special software 
Often requires special hardware 
Can be difficult to configure 
 
If any of the hardware involved with the backup tape 
drive fails, it has to be replaced, including installing and 
completely reconfiguring the setup on a different 
computer 

Typically requires special 
hardware in a computer to 
connect to the tape drive, 
whether internal or external 
 
Internal connectors or 
external cables 
 
Tape drive 
 
Backup tapes 

 
Details: Tape backup is the typical choice of businesses and organizations consisting of more than a handful of people 
because it is a proven technology, easily transported to off-site storage, and is the least expensive in cost per 
gigabyte (after initial investment) over time.  

Costs  

Drive Type Drive Cost 
Capacity 

(GB) Tape Cost $/GB 
Qty req. for 

1500 MB 
Cost for 1500 
MB backup  

LTO-3 Drive $856  ← requires special hardware to install  
LTO-3 cartridge   400 $22  $0.06  4 $88.00   
LTO-4 Drive $1,060  ← requires special hardware to install  
LTO-4 cartridge   800 $23  $0.03  2 $46.00   
LTO-5 Drive $1,586  ← requires special hardware to install  
LTO-5 cartridge   1500 $23  $0.02  1 $23.00   

LTO-6 Drive $2,049  ← requires special hardware to install  
$5,495  USB 3.0 connector, no special hardware needed  

LTO-6 cartridge   2500 $40  $0.02  1 $40.00   
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Remote / Online / Cloud Backup Service 
 

 

 

 

 

 

 

 

Questions? Feel free to contact Ross Valentine at rvalentine@gpld.org or call the library at 630.232.0780 
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