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Processor Architecture (debate):
· 16-bit instructions should be used.

· 4 bits for opcode, resulting in a possible 16 instructions.

Needed instructions (debate):

· Arithmetic:

· add
Definitely needed.  It should add two registers together.

· subtraction: (Should it be pseudo?)

· subtraction would not be necessary, since a not circuit could be built and added to form 2's compliments, and add appropriately.  However, subtraction would be handy and could implement a lot of the same circuitry.

· It is decided that the processor will include subtaction (sub)

· addi
Add immediate

· It is decided that we will not implement addi, and in stead use lui and lli to accomplish the same task (load upper immediate and load lower immediate.

· Memory:

· lui
load upper 8 bit value to register

· lli
load lower 8 bit value to register

· la
load the 16 bit address of register specified

· Possible implementation would be to use the first bit of instruction to signify la, making a 1 bit opcode

· It is decided that the processor will not implement la.

· lw
load word from memory (16 bit) to register

· sw
store word from register to memory (16 bit)

· Comparison:

· beq
Branch if two registers are equal

· slt
Set register to 1 if less than

· bne
Branch if not equal
· Jump:

· j
jump to instruction

· It is decided that we will always use jr, and therefore the processor will not implement j
· jal
jump and link to instruction from register memory
· It is decided that if the PC register is used as a general purpose register, jal is not necessary.  The processor will not implement jal.

· jr
jump to register

· Possible Commands:

· sll
shift left logical with offset

· srl
shift right logical with offset
· It is decided that these are not necessary, since most multiplication with at 16-bit architecture will be simply by 2, and this can be done easily with add commands.  sll and srl will not be implemented in the processor.
Note: the names listed here may be changed in order to save confusion with the MIPS architecture language.  This will be done on a later date.

Registers:

	Register Name
	Description

	$zero
	Always 0x0000

	$a0-$a1
	Two argument registers

	$v0-$v1
	Two return registers

	$s0-$s3
	Four saved registers

	$imm
	8 bit register for 8 bit immediates

	$pc
	Program counter

	$ar
	Return Address


Debate over implementation of $zero register. Final decision is to implement $zero.

Addressing Modes:
· A-Arithemetic:

· 4bit op, 4 bit destination, 4 bit source, 4 bit source
· I-Immediate:

· 4 bit op, 4 bit destination, 8 bit immediate
· L-Load type:

· 4 bit op, 4 bit destination, 4 bit source, 4 bit immediate

· It is decided that L-type is not necessary if register is going to be the offset: use A-type

· B-Branch type:

· 4bit op, 4bit source, 4 bit source, 4 bit source

· J-Jump type:

· Assume first 4 bits the same: 4 bit op, 12 bit destination (consideration for jump using a register that contains an address, but most likely use format stated above)
· It is possible to store PC to address register and use it as a link

Final Notes:
Make a list of questions to ask tomorrow:

· How interrupts and I/O work, and what registers should 
be implemented?

· Do we need instructions to turn on/off interruptions?

· Do we need to make different types based on destination or source?

· Can we make a PC a general purpose register?

· Ask about additional hardware for more instructions. 
Specifically: add vs. not
Post Meeting Follow-up:

After the meeting, it was agreed that another meeting (after tomorrows class at the same time as this meeting – 9/23 @ approximately 4:20).

We also distributed the following e-mail with assignments to be completed before the next meeting:

Sent: Mon 9/22/2003 7:41 PM

To 'golchega@rose-hulman.edu'; 'foxjd@rose-hulman.edu'; 'hochstja@rose-hulman.edu'; Adam.W.Westhusing@rose-hulman.edu

Team:
Good job with today's meeting. This e-mail is just to remind everyone of what they are assigned to do by our next group meeting (tomorrow!).
Jason: Machine Language Specification
Geoff: Write up GCD program in our assembly language

Gabe: Finish off the Assembly Language Specification (minus writing the test case program, which I am doing)

Adam: Write as much of the memo as possible. We will almost definitely add some to this after tomorrow -- but cover as much as possible. ALSO, write up a quick website with empty links to all the files we will eventually need to compile.

Jeremy: Type up the notes from our meeting in a nice format for our design process journal.

I think that's about it. Just send out an e-mail if you get stuck and someone will probably reply. Also, when you are done with your stuff, save a copy on the shared folder so we can all have access to it.

	9/23/03
	Meeting 2


General Accomplishments:

· Edited memo, machine specifications, and GCD program to reflect changes since our last meeting

· Question was answered in class regarding B-type 
instruction (see meeting 1 notes).

· This lead to decision to omit B-type instruction.

Exception Handling Instructions:

· Polling
· It is a simple, straightforward way of handling exceptions.
· Not very useful with multiple exceptions.
· Status Register Method
· Useful for multiple exceptions.
· More complicated to implement.
2 single bit general purpose registers could be implemented to check the state of the two switches.
In order to allow more easy access to the data (number) contained in the button, the idea was brought up to use a single general purpose register using the first bit as a signal of the button, and 8 of the remaining bits to represent the "immediate" input value (from dip switches).

Decision: Use a modified polling system. Use A special purpose register of up to 16 binary inputs. The processor will poll this single register to check the status of all 16 inputs at once, reducing the load from 16 steps to a single step.  Each bit signifies whether or not its represented button has been pressed.
Decision: Use a special purpose register to represent the data in the dip switches.
Decision: In order to allow for comparison with individual buttons, a new command: And "and" was added to our instruction set (type-A) to perform a logical and of its bits.
Decision: In order to allow for operations to be done to data in special registers, two commands were added to our instruction set: Retreive Value "rv" and Output Value "ov".
· Retreive Value gets the contents of a special purpose register and copies it to a general purpose register.More complicated to implement.
· Output Value takes and data in a general purpose register and places it in a special purpose register.
Special purpose registers:


A jump-and-link instruction would be handy in code, even though the PC is available as a general register.
Decision: Create a jump-and-link instruction (J-type).
Decision: PC is no longer needed as a general purpose register, so it is made a special purpose register.
· If necessary, Retreive Value could be used to get the contents of the PC

Naming of registers:
With the removal of PC as a general purpose register, a new register is free.

Decision: Take the address of the former PC register and 
make a new temporary register.

Debugging code/rework to fit new commands/architecture:
The machine language code was checked and changed to reflect the new commands and architecture of our processor, which had changed during this meeting time.
Post Meeting Follow-up:

After the meeting, it was agreed that another meeting we necessary (scheduled for 9/24 at 7:00 in the Worx ).

We also distributed the following e-mail with assignments to be completed before the next meeting:

Sent: Mon 9/23/2003 7:30 PM

To 'golchega@rose-hulman.edu'; 'foxjd@rose-hulman.edu'; 'hochstja@rose-hulman.edu'; Adam.W.Westhusing@rose-hulman.edu

Team,

Just a quick e-mail reviewing assignments and PROPOSING A MEETING TOMORROW (discussed below, but note that I need a reply from you all as to whether the time is good).

Assignments:

Adam: Memo. Make sure it looks nice, is complete, meets the specifications on the requirements, etc...

Jeremy: Design Process Journal for our two meetings.

Jason: Machine Language Specification.

Geoff: Write main segment of program.

Gabe: I think everything's covered... If you think of something that still needs to get done come tell me though

Next Meeting:

If everyone gets all their stuff done then we'll be almost done. I think there will be only three things left to do.

--We will need to quickly check over all documents to make sure there are no errors. --We will still need to compile our assembly language program into machine code according to our specification. --Also, we will need to make sure everything is up in the turn-in folder and the web site is correct.

For these two things I think we will need another team meeting on Wednesday. I think the best time for me is after dinner so I propose we meet in the Worx at 7:00.

SINCE WE DIDN'T SCHEDULE THIS TODAY I NEED EVERYONE TO RESPOND CONFIRMING THIS TIME OR SUGGESTING A NEW ONE AS SOON AS POSSIBLE!

	9/24/03
	Meeting 3


Old Business Issues (debate):
· Jeremy asked if we needed to have another command for shift left logical in order to shift the digits of the display register when entering new data.

· It was pointed out that we are currently getting around this problem by adding the number to itself the number of times we wish to shift it.
· It was decided to stay with this decision and not implement the new command for simplicity.

· It was also brought up that we may have an extra register because of changes made to the button state. However button state is currently a general purpose register and it was decided it would be best to keep it this way.
· The button state is a general purpose register because we need to write to it in order to clear button pushes once we handle them.

· Finally, we realized that we must add a section to the memo (how we feel we met the requirements for the milestone).

Conversion of Assembly to Machine Code:
· We decided to start the main program at 0x0000 in memory, start the relativePrime procedure at 0x1000 in memory, and start the GCD procedure at 0x2000.

· This decision was made to make the addresses easy to remember.
· All variables stored in memory start at 0xf000 (could be expanded downward if necessary), again to make things easier to remember.
· The main program (newly written since last meeting) was also reviewed for errors and converted to machine code.
Compilation of Milestone 1 Requirements:
· A CVSTurnin folder was created in our team folder for us to compile all files which should be tagged and committed through CVS.

· The website was also updated to include a section which indicates the latest versions of all the milestone three requirements. 

