Our Journal
9-23-03
Determined the instructions set. We decided to implement the following instructions:
logical:

srl

sll

ori

arithmetic:

add

sub

data transfer:

load


store

lui

branch:

cmp
// returns (put in register) -1 less than, 0 equal, 1 greater than

beq
// compare registers

beqi
// compare register and immediate

jump:

jal

jr

j

IO and interrupts:

brnntr
// (exception handler) (similar to rfi)

oshit
//  handles all exceptions magically (similar to assert)

Determined the opcodes and machine language. We will group the instructions by their instruction formats.
Type
Setup


| op | rd | rs | rt |

R
| 4  | 4  | 4  | 4  |


| op | r/i|imm/addr |

I
| 4  | 4  |    8    |


| op |    addr      |

J
| 4  |     12       |


Instructions (in order of opcode from 0 to f)

R-types:

load

store

brnntr

oshit

cmp

jreg
add

sub

I-types

lui

ori

sleft
sright
beqi
beq

J-types

jump

jal
Registers
/0
/zero
# zero
/1
/quag
# /1 through /7 – general purpose (ie family) registers
/2
/peter
/3
/lois
/4
/stewie
/5
/brian
/6
/chris
/7
/meg
/8
/ret
# address to return to from a jump call
/9
/ttb
# reserved temporary for assembler
/a
/air0
# arguments
/b
/air1
/c
/rv
# return val
/d
/irq
# interrupt request – data to and from a port
/e
/ss
# savedshit – addr of next instruction to be executed after interrupt
/f
/rs
# randomshit – multipurpose, split register (like $cause)
Realized we were writing way too much in the journal.

Chad and Jeremy on web page, Nick on sample programs, Adam on assembly language documentation, and Mike on machine language specification.

9-25-03
We discussed our current progress and openly wondered how we would implement exceptions and interrupts. Decided that we needed to change some registers around. Our new register list:

Registers

General Purpose:

/0
/zero
# zero

/1
/quag
# /1 through /7 - general purpose (ie family) registers

/2
/peter

/3
/lois

/4
/stewie

/5
/brian

/6
/chris

/7
/meg

/8
/ret
# address to return to from a jump call

/9
/ttb
# reserved temporary for assembler

/a
/air0
# arguments

/b
/air1

/c
/rv
# return val

/d
/irq
# interrupt request - data to and from a port

/e
/sp
# stack pointer - address of last word on the stack

/f
/sc
# stack counter - how many words on the stack

Special Purpose:

SS
# savedshit - addr of next instruction to be executed after

interrupt

RS
# randomshit - multipurpose, split register (like $cause)

We changed the last two registers to stack pointer and stack counter and made /ss (now SS) and /rs (now RS) into special purpose registers. The /sp and /sc registers will help make nested procedures possible.
9-25-03
Today we finished the Assembly Language Specification, Machine Language Specification, wrote a memo, and (after a few tries) uploaded our files to CVS. We decided to rename some of our instructions to less offensive words, as to prevent our professor’s mother from blushing (OSHIT was renamed SO). We also decided to get rid of BEQI and replaced it with SI, an I-Type instruction, in order to facilitate data transfer. 

10-7-03
Met to work on RTL homework and discuss the RTL for our processor. Worked out the RTL for a few of our instructions and split up the rest of the instructions among the team members to work on individually. Decided to meet the next day.

10-8-03
We started working in the CS lab, and we all had done instructions on our own so we started by giving them to Adam.  We all looked over each other’s instructions and made sure they were correct, and Adam began compiling everything into one document. Philbrook worked on the list of components and the controls required for each.

10-15-03
Today we met in the CS lab to work on our data path and control specification.  While drawing our data path on the white board, we discovered several changes that needed to be made in our RTL and component list.  These changes included:

- Our ALU needs to support bitwise logical or, which means that the control signal now needs to be 2 bits, to choose between three operations (add, subtract, or).  Also, our ALU has a new output: cmp.  Cmp will output 1 if A > B, 0 if A = B, and -1 if A < B.  The logic for this will all be handled within the ALU design.

- We added some components that were not in our original component list:

- A “Port” component that functions much like a register bank, except with only 

one read address.


- Two temporary registers, MemData and PortData that are read and written 

every clock cycle (like A and B) and that store the output from Memory and the

Port

- Our ZeroExtender became a SuperExtender that can either do zero-extension or sign-extension, based on the input of a control signal.

We designed our data path and state transition diagram on the white boards, and afterwards we drew our data path on paper and scanned it into a JPG file.  We modeled our state transition diagram in StateCAD.

10-21-03
Today we met at Adam’s house.  Nicholas worked on redrawing the Datapath in Microsoft Visio, while Adam and Mike began designing the ALU in Xilinx.  We slightly modified our Datapath so that our Port component will support reading from two different ports at the same time.  Our port looks remarkably like a coprocessor (a separate bank of registers, some that are mapped to I/O and some that deal with interrupts).  After Mike and Adam gave up on Xilnx, Adam changed our RTL to support checking for interrupts at the beginning of each instruction (this is why the change in the Port component was necessary).

We also solidified how the si and so commands are going to work, i.e. which 4 bit strings mean what when those commands are used.

10-22-03
Today we met in the CS lab to continue working on the next milestone and running damage control on our previous milestone.  Adam and Mike worked on component specs for the registers and other components, and Nick and Chad worked on updating the datapath and component list to support the interrupt-checking that Adam added to the RTL yesterday.  We also made a list of all of our control signals with plain English descriptions of what they do, since we got docked points on our previous milestone for not having this list.
After adjourning at the CSSE lab about 4:00 pm, we met again at Adam’s house later in the evening.  We tried finished all of the stuff for milestone 3 that we didn’t do before (updating the data path and control specs to support checking for interrupts at the beginning of each instruction in the RTL), and worked a lot on homework 4 to hone our Computer Architecture skills.
10-23-03
Today we met to keep working.  We finally finished modifying our datapath and control specs to support interrupt handling in the RTL, so we thought that milestone 3 was finally done correctly.  But then we figured out that the RTL, Datapath, and Control specs aren’t all agreeing on what to do for the cmp command.  So we spent some time ironing that out while working on designing our components.  We have done a fair amount of the design work in Xilinx already (namely the ALU), so we decided to keep going with that for our component specification, even though we aren’t required to use Xilinx at this milestone.  The meeting ended with all parties involved being quite discouraged and tired.
10-24-03
It is crunch time.  We met today in the CS lab to finish the component specification and finally make sure the Datapath, RTL, and Control specs are correct for every instruction.  We achieved this, the last instruction that caused problems was beq.  We modified our ALU so that it now has a fourth operation—compare—to be used for the cmp instruction.  The ALU now has the regular ALU result output, and instead of the cmp output that it previously had, it has a 1-bit Zero output (like MIPS) that is asserted when the result of the ALU is 0 (for beq).

After getting all of that ironed out, we finished all of the components. All but the shifter have been modeled in Xilinx already, the shifter has been hand-drawn and scanned.
