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Question 1, [20]
The following is the definition of the Abacus ALU.

<control> ::= <enable H> <enable B> <function>

H regl lB bus

\ Abacus /Lcﬁol
Cbus

function | operation

00|H+B

01|H + B with carry

10{H& B

111H+1

+ is arithmetic

What appears on the C bus with H reg being 5,0 and the B bus having 15,, when control is

a) OXE
b) 013
) 1550
d) 86

What information is not given in the definition?

Question 2. [20]

a) What happens when the MIR of Tanenbaum's machine contains:

042015320307,

b) Translate this microcode into the MIR format, and express it in base sixteen:

MAR=SP=SP-1;RD

Question 3. [20]
Draw a possible pin-out diagram from this logic symbol:
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Question 4. [20]
Draw the transistor circuit diagram for a 3-input OR gate.
Derive from first principles its output.

Question S. {20}
Explain folding in PicoJava. Give the reason(s) for its being included in the design of the VM.

Question 6. [20]
Explain these terms:
a) present and stable

b) bus
c) USB

d) little endian
e) UART

A reminder of the tables introduced during the course, defining the MIC1.

IAdds(S) i) AU (B c MG B(4)
shifter ALU proper J
addressin  IMPCIIAMN[JAMZ  [Su8  |sral |, F, |enable [enabie]inven [ncrement |1 |opC|r0s|cpplLvise |pc MDR!MAR write|read Jlesch fone only ot
Iﬂicmmi Hreg |8 bus Hreg joutput 0 = MDR
Istore of next 1=PC
|micro- 2= MBR
instruction to 3= MBRU
be obeyed 4 = SP
5 =LV
6= CPP
Fy | Fi [ ALU funcion A
8= 0PC
0 | 0 MregandB 915 undefined
0 | 1 |HegorBbus
whatappears | Fo | Fy | enable P | enable (P | invertiP [force cany 1 | 0 | notBbus)
on ofp of AL from Hreg | from B bus | from H reg |LSbit of O/P 11 + Bbus
Hreg 0 1 1 0 0 0
Bbus 0l 1 0 1 0 0
not(H) 0 1 1 0 1 0
not{Bbus) 1 0 1 1 0 0
H+Bhus 1 1 1 1 0 0
H+Bbus+1| 1 1 1 1 0 1
H+l 11 1 0 0 1
Bus+l | 1] 1 0 1 0 1
Bbus ~H 1 1 1 1 1 1
Bws-1 | 1|1 0 1 1 0
-H 1 1 1 0 1 1
HandBbus | 0 | o0 1 1 0 0
HorBbus 0 1 1 1 0 0
0 01 0 0 0 0
1 0 1 0 0 0 1
-1 0 1 0 [1] 1 0
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