Design Process Journal
Pre-Milestone 1:


Quite a few design decisions needed to be made for the Pre-Milestone 1 step. Although some may need to be changed in the future, these are the ones we have decided to go with for now. 


We decided to go with 16 bits for the registers, memory, and the instructions. We figure, although it could be a little limiting, for the purpose of this project and hopefully to keep things a little simpler, it would be the best way to go. This should make loading and storing things easier than with a 32 bit implementation because we are using a 16 bit bus anways.

Based on the examples that we have seen in class, we have decided to go with a Load/Store architecture for our project. This architecture seems like it will be the simplest to use and, because we all understand this format the best, hopefully avoid any hang-ups in the future. 


After thinking roughly of how many instructions we should need, we decided to use a 4 bit op-code to allow us a total of 16 instructions. This covers all the ones that we think we will need and leaving extra room for some we may need to add later. 


Currently we have decided on the following instruction formats:

· Arithmetic

· Branch

· Load and Store

· Data Movement

We are also leaving room for Input/Output handling instructions.

We used a lot of instructions that we have seen in MIPS. Many of them seem very general and almost something that would be impossible to create the required programs without. 
We decided the basic addition and subtraction of two register values would be a must. We also decided that we would need an instruction to add immediate values to register values. 
As far as branching, we decided that a branch-on-equal and a branch-on-greater-than will cover any conditional statements that we come across. For moving to instructions we added a simple branch-to instruction that will allow us to branch to a Label. 
A load and a store instruction are also both essential for creating any programs. These will allow us to load and store values in memory.

We also added a move instruction to allow us to move values from one register to another. 

After doing a rough sketch of the relatively prime values program we decided that 8 Registers will be plenty. 8 registers will only require 3 bits, which will work well with our 16 bit limitation on our instructions.  Currently, we are going to have 6 general purpose registers that will be used for temporary storage. We will also have a register with the constant value of 1 and a register with a constant value of zero.

We did all of this as a group during a meeting. We then used the list of instructions that we came up with to create a program that will implement the relatively prime values Program. With all of this done and written up the group broke. Each one of us took parts to type up into Microsoft Word documents then we sent them to Charlie and he put all of the documents in his Public file.
Milestone 1:


 For the completion of Milestone 1 we needed to make quite a few changes in our project. Most of them were just additions to what we already had, so we could stick with most of our previous design decisions. We called a group meeting and discussed and made these decisions together.

We first decided to change our register usage around a little bit. We decided that, although it is very useful to have a constant zero register, a register with a constant value of 1 is not needed. Therefore we turned that register into another temporary general purpose register. We also realized that we needed a register that we could use for storing addresses when we branch and link back. Because of this, we turned register R7 into a register for storing only that information. The register will preserve the information.


Since Pre-Milestone1 we have also thought of some more instructions that will be useful in our language. We added a shift left logical instruction that will shift left the bits of a register by a specified value. We also added a load upper constant and a load lower constant instruction for loading a value into the upper 8 and lower 8 bits of a register. This has proven very useful and MIPS and should prove just as useful in our language. It will allow us to load a 16 bit value into a register. 

We added two new branch instructions. The first was a branch to and link instruction for storing the address of the next instruction in the register R7 (which we created specifically for this). This instruction will help us when calling on methods in a program and then wanting to return to the calling program. Second, we added a branch to register instruction for branching to an address stored in a register. 

This Milestone also required us to start making decisions regarding the inputs and outputs. After careful consideration we decided to go with the Special Instructions format for dealing with input and output. This decision is going to require us to have an INPUTReg and an OUTPUTReg. We also needed to add new instructions to the list of instructions that we already had. We added a total of four instructions. One instruction took the input that was in the INPUTReg and moved it into a register. Another instruction was used to send the data in a register to the OUTPUTReg. We also added an instruction for toggling the IEB and one to return from interrupts to the previous spot in the program.

The rest of the Milestone was just matter of taking all of these decisions we have made and putting them down on paper. We all knew how we wanted it done, so everyone took a couple parts of the Milestone and, since we all had our computers with us, started putting the information together into our design document. We used tables to show registers and their usage, instructions and their opcodes, and the formats for the instructions.  We also wrote up all the instructions and their syntax and semantics. Our program for Euclid’s algorithm in assembly language and then translated into machine language was added to the end of the design document. 

The group then broke and Charlie uploaded the design document into his Public File. Joe wrote a memo out for current status of the project and sent that to Charlie to be turned in and Jake put together a web page for the group.
Milestone 2:


Before working on any of Milestone 2, the first thing we did was fix some errors that Prof. Chidanandan pointed out during our meeting in her office. These were fairly simple and did not affect any of our design choices. 


For the completion of Milestone 2 we needed to write the RTL for all of our instructions and then list all of the components and their inputs, outputs, and control signals. 


We used a multi-cycle implementation for writing the RTL for all of the instructions. It seemed like it would be a lot simpler and we all understood multi-cycles better than single-cycles anyhow. This should make constructing the datapath for the next milestone much easier also. 

In order to write the RTL for all of the instructions, we first decided what cycles we could use repeatedly in all of them. We created a cycle for checking for inputs as the very first cycle. We then created a cycle for setting IR=Mem[PC] and incrementing the program counter. The last generic cycle sets A = Reg[IR[5:3]], B = Reg[IR[2:0]], and checks the opcode of the instruction to decide what to do next. This is very much like MIPS, but it seemed like the logical thing to do. It should also save us time and work later in the project.


Next we simply went through each of the instructions and worked out an RTL for each of them. After that was completed, we listed out all of the components used. We used that information and created a table containing all of the components and their inputs, outputs, and control signals.


This completed all the work we needed for Milestone 2. We added our new work to the rest of our documents. Joe wrote up another Memo describing our position on the project and sent it to Charlie. Jake updated the webpage and sent that to Charlie. Then Charlie uploaded all of the documents to his Public Folder.
Milestone 3:


For milestone 3 we needed to complete datapath for our RTL and control unit for the datapath and come up with test procedure for the datapath and the control unit. 


When drawing up our datapath we drew up the components we knew we would need and then went through each of the RTL instructions and drew the proper datapath for it. And as we came to the point where we need multiple inputs for a component we would put in a Mux and make the path go through the Mux. And as we were going through the RTL instructions we found a few mistakes and corrected them. These are shown in the revised Milestone 2 design document. Also when we came across a component that we thought we would need a control signal we would draw a control signal going to it.   

Once we had the datapath where it could complete all the tasks of the RTL we started on the control unit. First we decided what to name each control signal and these ended being names that were very simple and mostly describe the control. And once we named all them we wrote the description of what each one does. After this we decided that we would put the control signals for each cycle into a table because we decided that this would be the easiest and fastest way to go through each instruction. And then we started taking each instruction and making sure the control signals were set up to complete the datapathing for the RTL instruction. 

Once the control unit was completed we thought of process in which we could test everything. This included going through each component and control unit description and actually inputting a signal and making sure that we got the correct output. And we chose this way of testing because it seemed the most logical and easiest way to complete the task.

This completed the work needed for this milestone. And once this was done we wrote the memo and updated the design process document for milestone 3. Joe wrote the memo. Charlie updated the design process journal. Everything was sent to Charlie and he uploaded to the turnin folder for the group.
