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  Lab 6 - DOS and Advanced Memory
Objectives

1. Create a DOS System disk

2. Perform an extensive memory test
3. Change the DRAM setting in the BIOS

4. Determine performance bottlenecks

5. Fix BIOS reboot problems

Resources
1. D865GLC Desktop PC

2. Window XP Professional

3. Floppy disk
4. http://www.memtest86.com/ GNU Memory Test
5. SiSoftware SANDRA (Diagnostic and Benchmarking Tool) Limited version is free.
6. Intel® Desktop Board D865GBF/D865GLC Product Guide (Pink Binder)

PROCEDURES 
· When you see the notation “<PAUSE>” it represents pressing the <PAUSE> key on the keyboard.
· To reboot the computer, press “<CTRL><ALT><Delete>” all at the same time or press the Reset button on PC. 
· Reset the computer using the reset switch only as a last resort

· Page numbers refer to the motherboard reference manual specified above

1. Enter the BIOS and reset the PC to the default values

2. Create a MS-DOS Startup Disk
a) Boot to Windows XP.
b) Put a floppy disk into Drive A:

c) Format the floppy disk 
1) <Start><My Computer>RightClick<3 ½ Floppy (A:)>/Format
2) Check “Create MS-DOS Startup Disk” 

3) Examine Floppy files using “Explorer”.  Open autoexec.bat and config.sys using Notepad
(Note: these files could be empty)

4) Try restarting the PC and booting to the floppy disk with DOS to verify that it works.

5) Run the internal DOS program “type” to examine files (e.g. type config.sys)

6) Run the internal DOS program “dir” to see the files on the floppy disk

7) Run the internal DOS program “ver” to show the version of DOS. 

8) Answer Questions 1-4.
3. Use the GNU MEMTEST86 to do a thorough memory test
The POST memory test which is implemented in the BIOS only reports the most basic memory problems.  Many transient memory problems can be much more difficult to determine.  Memory testing utilities available under Windows are limited since much of the memory is already being used to run programs.  Advanced memory tests are destructive (it destroys the current contents of the memory, but is not physically destructive).  A more comprehensive memory test does not work under Windows or even DOS.  MEMTEST86 does not require either and can therefore test more memory.  It performs a number of detailed tests which can run more than several hours.  This is a good tool to use if you suspect a bad memory device that causes problems only occasionally. 
d) Go to http://www.memtest86.com/ and find the latest version of the memory test for windows and DOS.
e) Answer Question 5. 
f) Read the documentation for MEMTEST86 on this page.

g) Answer Questions 6 & 7. 

h) The files are in ZIP format.  Download the file and OPEN the file.

i) Extract the files to the directory C:\TEMP by Clicking “Extract files”  on the left side of the window and specifying the extract pathname. 
j) Insert a floppy disk from the previous step into the floppy drive.  This next step will destroy all data on the floppy disk

k) Start a command prompt window - <START>Run then type “cmd” in the dialog box.  Hit OK to proceed.

l) Change directories to where you extracted the file.  

Type “cd c:\temp\memt86” or wherever else you extracted the files.  Re-extract the files if necessary.  Use the DOS command “dir” to examine the files on the floppy disk.
m) View the readme.txt file by typing “type readme.txt”.  Use the slider on the window to examine the file.

n) Create the Memory test disk by running the batch file. INSTALL.BAT. The disk that is created is NOT a DOS diskette, but it can be booted. After it says “Enter target diskette drive”, then type “A:”.    
o) Start Memory test – Restart PC to boot using the floppy disk with MEMTEST86 installed.
p) Observe the performance numbers on the top left side of the screen.  Use these numbers to answer Question 8.
q) Run the test for 10 minutes.  Answer QUESTION 9-13.
4. Determine Memory Performance from Motherboard Information
The tools we have used so far have been good at reporting the size and description of various system components but they do have some limitations.  We have not seen a tool which reports the actual bus speeds of the various busses on the motherboard.  This section introduces SANDRA (System Analyzer and Debugger and Reporting Assistant).  This is an excellent tool and is offered free as in a limited capability version.
r) Download the latest version of SANDRA at http://www.sisoftware.net/ if not already installed. It is not necessary to install the PDA tools
s) Start SANDRA and execute the “Mainboard Information”
t) Fill out the information in Table 1.

u) Execute “Memory Bandwidth Benchmark” by clinking on the icon.  This takes several minutes to run.
5. Determine the Memory Bandwidth using a benchmark

v) Run the “Memory Bandwidth Benchmark” from SANDRA

w) Click on the two Blue Arrows to start the test.
x) Review the results from the log.

y) Answer Questions 15 and 16.
6. Determine Memory Characteristics from BIOS
z) Reboot machine to BIOS Setting

aa) Enter “Advanced” section. Then proceed to the section Chipset Configuration.  
ab) Note the settings in RAM. Answer Question 17.
ac) Change Extended Configuration to User defined
ad) Change CPC Override to – Enabled

ae) Change SDTiming Control – Manual – User Defined
af) Change CAS# Latency to 3.0

ag) If you cannot restart into Window, turn the power off, remove the battery for a few seconds, and replace the battery.
ah) Answer Question 18 & 19.
Name:                           Date:   /  /2004

	Table #1 -  Mainboard Information


	System Memory Controller
	

	Error correction capability
	None

	Number of memory slots
	4

	Maximum Installable Memory
	4 GB

	Channel A DIMMO
	DDR SDRAM  128 MB

	Channel A DIMM1
	Empty

	Channel B DIMM0
	DDR SDRAM  128 MB

	Channel B DIMM1
	Empty

	Chipset 1
	

	Model
	Intel 82865G

	Busses
	PCI IMB USB i2C/SMBUS

	Front Side Bus Speed
	400 MHZ

	Maximum FSB Speed
	400 MHZ

	Width
	65

	Logical/Chipset  1 Memory bank
	

	Bank 0
	256 MB DDR-SDRAM 2.0-2-2-6CL 1CMD
y

	Bank 1
	

	Speed
	333 MHZ (2 x 166 MHz)

	Multiplier
	5/3x

	Width
	64

	Refresh Rate
	7.8 usec

	Memory Modules
	

	Memory Module 1
	Micron 4VDDT1664AG-40BC3 128 MB 4x(16Mx16) DDR-SDRAM PC3200

	Memory Module 2
	

	Memory Module 3
	Micron 4VDDT1664AG-40BC3 128 MB 4x(16Mx16) DDR-SDRAM PC3200

	Memory Module 4
	


 Lab questions

6. How much free space was on the floppy disk after creating a system disk? 


868 KB 
7. How much total space is contained on the floppy disk?
1.44 MB
8. Can extended memory be used with system disk?  If not, explain why not?
No.  HIMEM.SYS is not present.
9. Are drivers loaded to use the CDROM? If so, what is the name of the driver? 
No, CD-ROM Drivers are not loaded.

10. What is the latest version of the MEMTEST86? 
Memtest86 3.1a Release (11/Mar/2004)
11. What memory testing method does MEMTEST86 use? 
 E820
12. Are all errors reported by MEMTEST86 due to bad main memory?  If no, what else could cause the errors?
No, cache could cause the problems.
13. (This question pertains to the use of MEMTEST86) What is the Performance of L1 cache?  What is the performance of the Memory? 
19622 MB/s.   15646 MB/s
14. Are any errors indicated by MEMTEST after 10 minutes?

No, it should not.

15.  How much memory is being tested?  
239 MB 
16. What is the address range of test
80K – 239M
17. How many different types of tests can be performed? 
12
18.  What is the performance capability of memory devices?
 PC3200
19. What is the actual performance of memory device (without using a benchmark)? 
PC2100

20.  What is the “RAM Bandwidth Integer Buffered”? 
2168 MB/s.
21. Examine the log.  What could be limiting the performance? 
FSB speed.

22. What are the four memory settings for the SDRAM? 

23.   What happened?  
Changing the memory parameters caused the system not to work.

24.   Why did replacing the battery fix the problem?  
The BIOS settings were reset.
COMMENTS on LAB – Ideas for future

1. Might like to compare a Command prompt window with MS-DOS Startup disk

2. Students have trouble recognizing empty files.  This is confusing to them.

3. Have students boot to a msdos 6.21 and compare it to the other DOS.
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