Today:

Briefly go over the problems in Homework #2:

+ Sometimes, a very simple experiment can
answer a lot of questions. Just try it.

*  Modifying code on the fly — question 5
* Addressing mode — question 6

Question 1,2,3

char n[4]={8, -8, -15, 147};
float m[4] = {-1, 0, 950.5, 0.95};
char message[]=""A message!"";
int i;

for(i = 0; i<d4; i++)
printf("%d=[%Xx]\n", n[i],&(n[i]));

for(i = 0; i<d; i++)
printf(" %f=[%x]\n", m[i],&(mli]));

printf(" %s\n", message);

Question 1

£l

printf(“size of short is [Td]\n",sizeof{short));
printf("size of int is [d]\n",sizeof(int));
printf(“size of long is [Td]\n" sizeof(long));
printf(“size of Float is [3]\n",sizeof{Float});
printf(“size of double is [Y]\n",sizeof(double));
printf(“size of char is [3d]\n" sizeof(char));

| Float m[h] = {-1, 0, U505, 0.95};
char message] ]="A messagel™;
int 1;

For(l = 8 1ch; ivv)
printf{"3d=[2x]w", n[i]b{n[i]}};

For(i = W3 i4n; d+e)
prntE(SE=[$x]v0, ni],6(a[1]}); BxBO12FFTC 0 FRGN”
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I printf(“is\n", message);

retern §;

Question 2

e oF short is [$A)wCsizeef(shore));
w of int i% [$A)we,sizeaf(ing)); T
“size of long is [W]\a",sizeoF{long)}s

printf{"size of Float is [3d]w",sizeof(Float)}; e oo
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printf{~size of double is [Td]\n",sizeof(double)}; e an
prinkf{"size of char is [Td]\n", sizeoF{char)): ue nn
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return 0;

Question 3

printf{"size of short is [La)\n",sizesf{short));
printf{"size of int is [Z0]\n",sizeof(int));:
printf("size of loag is [3d]\n",sizeof{leng));
printf{"size of Flaat is [$4)\a",sizeaf{Float));
printf{"size of double is [td]wn",sizecf(dowble));
printf{"size of char is [30]\n", sizeof(char));

| char nga)-(s, -8, <15, 7}; 1
float m[a] = {-1, 0, ¥50.5, 0.9%}; -il
Char message] |* A messaget’: BR12FFTR 33 33 73 3F 37
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for(i = 05 id4; dse)
printF{"%d=[3x]\n", a[i].k(n[i]}):
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for(d = 0; 148; 1se) MName & .
printf (4= [Bx]wn", ni].6n[1])): L] LT I -
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F message LCUH T ]
printf{"ts\a", nessage); messaget™

return W;

Question 4

* We only have ADD instruction, so we need
to invert an integer when we do subtraction.
~ X-Y=X+(-Y)

* How to invert an integer in SSI-0?
— Only use ADD and XOR

— 11 (-Y) = (Y XOR OXftftffff) ADD 1
* Why?




Question 5

0x00  XOR 0x0d, 0x0d, 0x0d #x=0
0x01  ADD 0x0d, 0x0d, OxOe #x=A[0]
0x02  XOR 0x0f, 0x0f, 0xOb # AT1] = A[1] XOR Oxfffftf
0x03  ADD OxOf, 0x0f, Ox0c #A[M]+=1 . .
0x04  ADD 0x0d, 0x0d, OxOF #x+=Al1] * How to implement a loop in SSI-0?
0x05  ADD 0x0d, 0x0d, 0x10 #x4= A2 .
0x06  XOR Ox11, 0x11, Ox0b # A[3] = A4] XOR OXFFFiF * How to address a memory whose address is
0x07  ADD 0x11, Ox11, 0x0c #A[3] +=1 P : 9
0x08  ADD 0x0d. 0x0d. 011 e AD] changing in the running of the program?
829 g_';-_‘g:xod: 0x0d, 0x12 #x+= A4 — Using a variable (memory word) to store the
a
0xOb  .word OXFffF #constant OxFfFffF address.
0x0c  .word 1 #constant 1 * We only have direct addressing mode, “BZ target ¢”
0x0d  .word 0 #this is X' o .
0x0e .azrd OXFFFEF # ﬂ\:: :: :[01 « We d(in’t have indirect acidressmg modes. No way
0x0f  .word 0x00000000 #A[1] to do “BZ target Mem(c]
0x10  .word 0x00000001 #A12]
0x11  .word 0x00000002 #A[3]
0x12  .word 0x00000004 #A[4]
0x00  XOR 0x08, 0x08, 0x08 #x=0
0x01 Bz 0x05, 0x11 # check if null
0x02  ADD 0x08, 0x08, 0x07 #x+=1 * Memory is just memory. CPU has no idea of the
0x03  ADD 0x01, 0x01, 0x07 # Modify instruction meaning of the memory until it is fetched.
0x04 Bz 0x01,0x07 # go back to 0x01 . . . .
0x05 STOP # Stop » Every word goes into IR is deemed as instruction.
gigs * In SSI-0, we can modify/create code on the fly.
0x08 + In modern systems, it is not possible because of the
0x09 ... #we don't care separation of code and data. The instruction
0x0a ...... # we don’t care . d by OS
0x0b ... #we don't care segment 1s protected by .
0x0c ... #we don't care » However sometimes, other form of code
00d ... #we don't care modifications are helpful.
ox0e  ...... # we don’t care . K i .
OXOF  woeene # we don’t care — java bytecode modification for security
[0) <[+ IR # we don’t care
ox11  XXXXX # String starts here

indirect register addressing.

Problem 6

In SSI-2, the only addressing method you can use is

— LOAD td, rt => GPR[rd] = Mem[GPR{[rt]]
No immediate addressing mode is allowed.

Everything(content/address) must go through registers.

“Load a, b” can load element of vector into GPR[a],
but how do we put the address of the vector into b?

— in start position, PC=0, and GPRs have random contents

We also need some constants. How do we put them
into GPRs?

Add 0,0,1 # 0X00000001
XOR 0,0,0 # clear GPR[0]
LOAD 1,0 # GPR[1] now is 1
XOR 2,2,2 # clear GPR[2]

ADD 2,2,1 # GPR[2] += GPR[1]
ADD 2,2,1 # GPR[2] += GPR[1]

Now GPR[2] is 2
AddressofVec1: .word address(Vec1)
AddressofVec2: .word address(Vec2)
N: .word N

# address of Vec1
# address of Vec2
# the length of of the vectors

At this point, you can (in theory) construct any constant you want, including
AddressofVec1, AddressofVec2, and N

And then you can load the element of each vector into your general purpose
register.
(use AddressofVec2+N-1 to get the address of the last element of vector2)
And then you can do everything need for this program.(iteration, subtraction, etc.)




