Student Version L E S S O N    P L A N  #17
CLASS: Computer Repair, Maintenance, Upgrade and Management                  DATE: Tuesday October 20th 2009
TOPIC: DMA Channels
                         


           AIM: What is the purpose of DMA channels?
NOTE:

H.W. # 17 

1) What is the purpose of DMA?

2) What is the purpose of the 8237 chip?

3) What are some limitations of DMA?

4) What are some of the features of the MCA architecture?

5) What led to the demise of MCA?

6) What are some of the features of EISA?

7) What is the status of EISA in today’s machines?

8) How did VESA’s VL Bus improve upon the previous expansion buses?

9) What led to VESA’s VL Bus’ demise?

DO NOW: 

Which two COM ports share the same IRQ?

PROCEDURE:

Write the AIM and DO NOW.

Get students working!

Take attendance.

Go Over HW

Collect HW#
Go over the Do Now


If a device needs data (such as a sound card wanting a song stored in RAM), the CPU is supposed to stop what it is doing and move the data from RAM to the sound card.  To avoid having the CPU involved in data transfer, a process was created to allow devices to access memory without using the CPU.  To find out more about this look up DMA at www.webopedia.com
What is DMA?
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What if more than one device wants to use the DMA?  What keeps these devices from stomping on the external data bus at the same time?  What if the CPU suddenly needs the external data bus?  To help with this, a chip called the 8237 controlled all DMA functions.  The DMA chip sends data along the external data bus.  This is acceptable because the CPU accesses the EDB only a small percentage of the time: 5 percent of the time on a Pentium.

The 8237 chip links to the CPU via the HRQ (Hold Request) wire.  The 8237 uses the HRQ wire to inform the CPU when the EDB is going to be busy.  The 8237 has four wires, called DMA requests (DRQs) or channels, which lead to the DRAM refresh circuitry and ISA slots.  If a device wants to perform a DMA data transfer, it must activate its assigned DMA channel

Activity #1: From the above description, draw a picture of the CPU, 8237 chip, DRAM Refresh and ISA slots.








From the days of the 286 to the present, all systems have two cascaded DMA controller chips, for a total of seven DRQs or DMA channels.  DRQ 0 and 4 are the same.

Activity #2:

Draw a diagram showing a CPU, two 8237 DMA controllers, and six ISA slots.


Activity #3:

Use the table below to determine which is the default DMA channel for a floppy disk controller?


	DMA
	Bus Line?
	Typical Default Use
	Other Common Uses

	0
	no
	Memory Refresh
	None

	1
	8/16-bit
	Sound card (low DMA)
	SCSI host adapters, ECP parallel ports, tape accelerator cards, network cards, voice modems

	2
	8/16-bit
	Floppy disk controller
	Tape accelerator cards

	3
	8/16-bit
	None
	ECP parallel ports, SCSI host adapters, tape accelerator cards, sound card (low DMA), network cards, voice modems, hard disk controller on old PC/XT

	4
	no
	None; cascade for DMAs 0-3
	None

	5
	16-bit only
	Sound card (high DMA)
	SCSI host adapters, network cards

	6
	16-bit only
	None
	Sound cards (high DMA), network cards

	7
	16-bit only
	None
	Sound cards (high DMA), network cards


Activity #4: Go to Device Manager and see which devices on your system are currently using DMA channels.   What device is using DMA channel 1?

Sample Test Question:

You have installed a Creative Labs SoundBlaster compatible sound card in your PC. Which of the following statements is true? 
A) IRQ:5, DMA:1, I/O Address:220 

B) IRQ:0, DMA:0, I/O Address:1F0 

C) IRQ:2, DMA:7, I/O Address:2E8 

D) IRQ:3, DMA:0, I/O Address:2F8 

Classic DMA as we just described had its limitations such as:

· DMA is designed to run from cards installed on the ISA bus.  As a result, DMA is limited to a maximum speed of roughly 8MHz.  8MHz is too slow for modern systems.  Therefore, classic DMA has been relegated to low-speed, background jobs like floppy drive access, sound creation, and tape backup.

The purpose of the 8237 chip was to be like a traffic cop on the external data bus, so that more than 1 device wouldn’t fight for the EDB at the same time.  But if there was a way to eliminate the 8237 chip and the CPU next to it, out of the picture, this would speed up data transfer.  There are devices that skip the CPU and 8237 altogether; they have the circuitry that enables them to watch for other devices accessing the external data bus and can “get out of the way” on their own.  These devices are known as bus masters.  To find out more about bus masters, look up the term bus mastering at www.webopedia.com
What is bus mastering?



The first generation expansion buses, namely 8-bit and 16-bit ISA, were both excellent buses for their time.  But today, the 8.33 MHz top speed is too slow.  Also, its 16-bit width is too narrow to handle the 32-bit and 64-bit external data buses of more modern processors.

The first improvement on expansion buses came when the x386 came out.  

Activity #5:

To find out more about this new expansion bus type, look up MCA at http://www.pcguide.com/ref/mbsys/buses/types/olderMCA-c.html
Answer the following questions based on your reading:

1) What does MCA stand for?


2) Who created the MCA expansion bus?


3) How many bits wide is the MCA bus?


4) Did it allow for speedy bus mastering?


5) Did it allow for Plug and Play (PnP)?

6) What were two reasons for MCA’s demise?


Since IBM made the MCA expansion bus technology proprietary, IBM’s competitors, led by Compaq (but also Epson and Hewlett Packard), decided to come out with their own expansion bus type (and hopefully avoid the mistakes made by IBM with their MCA expansion bus).  

Activity #6: 

To get a better idea about this expansion bus type created by a group of companies, go to the URL http://www.pcguide.com/ref/mbsys/buses/types/olderEISA-c.html and answer the following questions:

1. What does EISA stand for?


2. What two mistakes did the makers of EISA avoid?



3. What were some of the key features of the EISA bus?




4. What has happened to the EISA expansion bus?


Although MCA and EISA offered attractive 32-bit solutions, most system manufacturers and purchasers continued to use ISA motherboards and expansion cards.  There was another organization that attempted to make a “better bus”.  Let’s go to the following URL http://www.pcguide.com/ref/mbsys/buses/types/olderVLB-c.html and answer the following questions:

1) Click on local bus and explain the local bus concept.




2) What organization introduced the VESA local bus (VESA LB)?


3) What is the bit width of the VESA LB?


4) What were some of the reasons for the demise of the VESA LB?


Sample Test Questions:

1) Floppy drives use DMA channel _________

2) What DMA channel is used by the floppy drive?

3) How many DMA channels are available in today’s computers?

4) What is the bus width of EISA bus?

5) What was the first 32-bit expansion bus (designed by IBM)?
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