10/26 & 10/28

CS150


Section week 9

This week: RTN ( Register Transfer Notation ) Review & Microoperations, Computer Data Path ( HW9 ), 

1. RTN review, (-operations
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      a. In the notes for the 5th section ( 6th week ), we saw what register transfers and control signals were

          necessary to calculate (X+Y)*Z when using the datapath below. 

What are the register transfers and control signals to add A & B and put the sum into TMP?


RTN



(-operations


Control signals

     b.     RTN describes transfers of data from one __________ component to _____________ component.

Each Register transfers takes __________ clock cycle(s). 
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For one register transfer there may be ______________ control signal(s) that may need to be set.
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*For one control signal there may be ______________ (-operation(s) that may be done.


RTN



(-operations


Control signals

2. Computer datapath ( Just another datapath like the one above... )

a. The three steps to carry out an instruction on a computer: 

b. What are the differences between the model that the 

book is basing its STD on and the handout given in lecture?
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Four step handshake for book’s memory model:






     Write


     Read

Cycle 1:


Request

Cycle 2:


Read/Write

Cycle 3:


Data

Cycle 4:


Wait



c. Instructions. 

    Format:


OP Codes:
Instruction

Action:

00

LOAD XXX
 
Memory[XXX] ( ACC

01

STORE XXX 
 
ACC ( Memory[XXX]

10

ADD XXX
 
ACC + Memory[XXX] ( ACC

11

BRN XXX
 
If ACC < 0     ACC ( PC    

Address: Address in memory.

What does the instruction   0x000F do?

d. Instructions & Memory contents 
So... Let’s do X*Y = PRODUCT.

Use the code:

Mult( X, Y ) {

     int i = X, minus1 = -1, product = 0, count = Y;

     for ( ; count ( 0 ; count-- ) product += i;

}


_i
data X
i = X
40


_count
data Y
count = Y
41


_minus1
data 0xffff
minus1 = -1
42


_product
data 0x0000
product = 0
43


_mult

ACC = count
44




ACC = ACC – 1
45




count = ACC
46




if count < 0 goto “done”
47




ACC = X
48




ACC = ACC + product
49




product = ACC
50




ACC = -1
51




if ACC < 0 then goto “mult”
52


_done

…
53
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     Label            Operation                Comment                                                                                Address       Memory value





Address 














OP Code





15        14       13      12       11        10       9         8         7         6        5          4         3         2         1         0

















*An aside ( (-instructions ) :


Say we change the datapath to the one on the right. Note that the TBUF on the 


output of the TMP register has been changed to an EBUF and assume TAZ<TZA for both tri-state buffers. Can we reduce the number of control signals for the same calculation? 
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