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Worksheet - PACS Archiving – ANSWER KEY
Digital Radiography and PACS 3rd Ed : Pg 138-153 
1. The two main categories of the PACS archive are:
Image manager/controller and image storage/archive server
2. Define image manager.
Contains the master database of everything that is in the archive.  Controls the receipt, retrieval and distribution of the images it stores and also controls all the DICOM processes running within the archive.
3. Which PACS component interfaces with the RIS and HIS system? The image manager
4. The physical storage device of the archive systems is the: Image storage or archive server
5. Referring to tiers of storage, what does each tier represent? A specific level of archive: long term, short term or mid term
6. What is the approximate wait time when retrieving an image from short term and long term archive?
Short term is within 3-5 seconds, long term can be 1-5 minutes.
7. RAID stands for:
Redundant array of independent (inexpensive) disks
8. What is a RAID made up of?
Several magnetic disks or hard drives that are linked together in an array.
9. How many levels of RAID exist?
11 levels
10. For a PACS archive, what is the most common RAID level used? RAID 5
11. Aside from RAID, what other long term storage products are used? Optical disk, tape and magnetic disk
12. How does a jukebox keep track of where images are located?
It has software that works with the image manager to keep track of the images, the jukebox will keep similar studies together to minimize access time.
13. If a hospital cannot afford to operate the archive required for PACS, what is an alternative?
ASP (application service provider) is a company that provides outsourcing of archiving and management functions.  It can be pay per use, or pay per month charge.  ASPs allow smaller institutions access to the level of hardware and software that they could not otherwise afford.  The company takes over the responsibility for managing the archive.  Can be used for both short term and long term storage.
14. Complete the following chart.
	Long term 
Storage 
Products 
	Description 
	Pros/Cons 

	MOD 
	-magneto-optical disk
-read with a laser (like CDs)
- disk housed in a plastic cartridge
	 Pro 
-more reliable than some other storage produces
-robust, can withstand years of use -read time is faster than some of their
counterparts
Con
-cost per gigabyte is a bit higher

	DVD 
	-digital versatile disks
- DVDs used instead of CDs because higher capacity
	 Pro 
-least expensive method for long term archiving per gigabyte

	UDO 
	-ultra density optical disk
-new generation MOD
-use blue laser technology in its read/write functions
-much higher memory capacity than MODs
- very competitive with DVD technology
	 Pro 
- operating costs are less than MODs

	Tape 
	-tapes are contained within jukebox/library with multiple drives and a robot arm to move tapes in/out
- different types: LTO, DLT, AIT
	 Pro 
-low cost
-scalable – can increase in size as needed
Con
-unable to withstand heavy use
-can wear out after several years of heavy
use, and become damaged
- longer access time

	Magnetic Disk 
	-magnetic disks make up RAID arrays
	 Pro 
-various RAID set ups possible, with the corresponding advantages to the RAID levels
Con 
-higher cost


 
15. Differentiate between the two main types of film digitizers.
Laser film digitizer – uses a helium neon laser beam to convert the analog film image into a digital image 
-laser reads the film line by line
-considered the gold standard
CCD digitizers – uses fluorescent bulbs that shine through the film and a CCD array to detect the light and transform it into an electrical signal.  Signal then goes to an ADC and is changed into digital image.
-less expensive, but slower
-difficulty with extremes (very light/very dark) areas
16. Why are digitizers required?
Teleradiology, comparison films, duplication of films, CAD (Computer aided diagnosis)
17. What are imagers? Describe the types.
Imagers are essentially printers for digital images.  Two main types, wet laser imagers and dry laser imagers.
Wet imagers – use chemicals to process the film that has been exposed to the laser
· Laser beam produces an intensity of light proportional to the signal to regulate the optical density on the film
· Laser is red light, so the film must also be sensitive to red light
· Laser etches the image into the film, and then processed by chemicals in a chemical bath
· Film is like regular film so it needs to be processed in total darkness
· Special location needed because of the chemicals o Ventilation, drainage
· Takes up more space
Dry imagers – use heat to process the latent image that is etched into the emulsion by the laser
· Film is exposed with a laser, similar to the wet imager, but it is set with heat to create the image, instead of chemicals
· Image quality is worse than wet imager
· Takes up less space, no special location needed
18. What role do imagers have in the digital environment?
Back up in case PACS goes down, some areas may not have a PACS station nearby (OR suite), outside physicians, legal cases, teaching films
19. What are the advantages to using CD/DVDs instead of printed film?
Less expensive, and can hold multiple studies.  Also, takes up less space, and images can be manipulated.
20. In what situations would a CD/DVD not suffice to replace a printed film? A CD cannot be used as a fail-safe mechanism, or used in a dept in a difficult location
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