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Handling data from the Solar Dynamics Observatory 
 
 
The instruments on NASA's Solar Dynamics Observatory provide 
scientists with HD-quality viewing of the solar surface in nearly a 
dozen different wavelength bands. High resolution images 
contain much more data than lower-resolution images, and one 
of the biggest challenges is how to handle all the data that the 
satellite will return to Earth. It is not surprising that the design 
and construction of this data-handling network took nearly 10 
years.  (Image credit: NASA) 
 
 
 
Here are some units and prefixes you may need to help you 
answer the questions below: 
 

 
Kilo = 1,000 =103 = 1 thousand  
Mega = 1,000,000 = 106 = 1 million  
Giga = 1,000,000,000 = 109 = 1 billion  
Tera = 1,000,000,000,000 = 1012 = 1 trillion  
Peta = 1,000,000,000,000,000 = 1015 = 1,000 trillion  
Exa= 1,000,000,000,000,000,000 = 1018 = 1 million trillion 
1 byte = 8 bits 
 
Questions 
1. In 1982 an IBM PC desktop computer came equipped with a 25 MB (25 megabyte) hard drive.  This 

is the amount of information the computer can store. In 2012, the hard drive on an ordinary 
desktop computer or even a mobile device such as an iPod is likely to be 8 GB (8 gigabytes) or 
more. How many times bigger is this compared to the 1982 hard drive?  

2. An 8 GB iPod is used to store music from iTunes. If one typical 4-minute, uncompressed, MPEG-4 
song occupies 8 megabytes, how many uncompressed songs could be stored on the device? How 
many hours of music could be stored on it? (Note: music is actually stored in a compressed format 
so the actual number is much higher.)   

3. How long would it take to download 2 gigabytes of music from the iTunes store using an old-style 
1980's telephone modem with a bit rate of 56,000 bits/sec? How long would it take with a modern 
fibre-optic cable or a Wi-Fi link, with a bit rate of 20 megabits/sec? 

4. Each image taken by the AIA cameras on the SDO satellite is 4096 x 4096 pixels. If you take a quick 
photo of your friends using a smartphone, the image is probably 640 x 480 pixels. How many times 
more information is stored in the SDO image, compared to the smartphone camera image?  A 
typical computer screen or HD-TV (high definition TV) screen might have a resolution of 1920 x 
1080 pixels. Would the screen be able to show the smallest details that could be captured in an 
image taken by the SDO cameras?   

5. The SDO satellite's AIA cameras take images every 3/4 of a second, generating 67 megabits/sec of 
data. The other two instruments, the HMI and the EVE, generate 62 megabits/sec of data. The 
satellite itself also generates 20 megabits/sec of 'housekeeping' information to report on the health 
of the satellite. How many bytes of data is this per day?  If a single DVD can store about 4.7 
gigabytes of information, how many DVDs would be needed to store the data generated by the 
SDO each day?  

6. How much data will the SDO generate over its planned 5-year mission? 


