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e Stay Hungry, Stay Foolish. (AZ5#%EHIA)
e Do not set limit for yourself. (FREELLMML, EARRFEEEREMLNZTIE)
e Courage is going from failure to failure without losing enthusiasm. (REZE1H debug)
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1) EFLEHEYE (60%)
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2) TIIRE (20%) , EREXHE

o LEEFHMPIRERFEAEIRITAY?
o LIRARRFRIAT ZMT? RERFRT ZD177
o PIRARFHEVMATZIVRIER? RETHRETAT ZDFER?

3) LIRAHRBTMNFIMT (10%) , FUHRERTIARITE:

Lines of TA’s program )
Lines of your program ’

o Scoreyesiont = 10 X min(2 x

e HrH, Lines of TA's program=7,
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o FEXTFlcaserIiMid:
TE1*1
iT& 5* 4000
ITHE 4000 * 5
iTE -500 * 433 (ZIE#E)
o ITE -114*-233
o hIZFIEMME. TTEPE, SBHMAIFEE
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o \FUEFLC3 tool5E AN SELR
o B EBLC3 toollY, BFMNE—RELSEEBEEANEFEPTIME, EA0x3000, HMUHALTIELER, UT
=— T+, ITER7=R0+R1:
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; start the program at location x3000
0011 0000 0000 0000

;your own program
0101 001 001 1 00000 ;R1 = 0, clear R1
0101 000 000 1 00000 ;RO = 0, clear RO
0001 000 000 1 00001 ;RO =1

0001 001 001 1 00001 ;R1 =1

0001 111 000 000 001 ;R7 = RO + R1

; halt
1111 0000 00100101

o ||| BRRMWKIBRFEREyour own programiJiisy, HERNFEFEMIGMHAIEIE! | | bl ERfE
., REREIBREE:

0001 111 000 000 0O1

HEY, GO, MR EIESLines of TA's program = 7Al2IA = RAHEEIN .
E —t— N
1232 15AA

SEREVIEF N ST B R T 2MAE R

chivieriacad -~
>

L README.md

report_pbl7000144 . pdf
L label.txt

L 1lab@p.txt
README . md

4 directories, 5 files

lab1 B ZRNARELINANE, HA report_pbxxxxxxxx.pdf Bk, RElpdfiE, EMEXKIARFIES,



verl B RERLIRA, verpE REFEMPHRAR,

RRAN
REIHIE

Gitig32

RN = ik
BEab1 XHRITE, EHRENN 2 _FS_labl.zip/tar/rar/...
Z2EEEIRRR, BESREREEIL,

HIERM: BE (BPERZE) , RAREEEEREEN LEHR



Lab2 Lending Your Name

From this lab, Prof. An ask me to write guide in English.
Task

In lab 2, the task is very simple. Store the n-th number of a sequence into register R7.

In mathematics, the Fibonacci numbers, commonly denoted Fn, form a sequence, called the
Fibonacci sequence, such that each number is the sum of the two preceding ones, starting
from 0 and 1. Thatis F(0) = 0, F(1) = 1, F(n) = F(n-1) + F(n-2).

-- From Wikipedia

As the Fibonacci sequence grows quite rapidly, we made a little difference with the origin
Fibonacci sequence:

F(0) =1

F(1) =1

F(2)=2

F(n) = (F(n-1) + 2 * F(n-3)) mod 1024 (1 <= n <= 16384)

In the beginning, n is stored in RO. All other registers' initial values are 0.
Your tasks are:

e store F(n) in register R7

e Divide your student number into four equal segments, labelling them with a, b, c and d. For
example, TA's student ID is PB17000144, so a =17, b =0, c = 1, d=44. Store value of F(a), F(b),
F(c) and F(d) at the end of your code with ".FILL' pseudo command.

Score

1) Corectness (60%)

If L-version passes all the test cases, you can get 30%

2) Report (20%)

e Same as lab1

3) L-Score(20%)

e The number of lines of instructions in the program (note that the line number represents
the number of lines, not the number of instructions executed in the program) is within twice
the number of TA's program for full credit.

e |fthe number of lines is larger than Lines of TA's program, this part of score is given by the

following formula:
Lines of TA’s program
Lines of your program’ )

Scoreyesionr = 10 X min(2 x

e Lines of TA's program =18



Tips

From this experiment, each experiment requires using assembly code. Here are some
notifications.

e (Capitalize keywords (For example, use "AND, ADD..." instead of "and, add..." )

e Comma division of operands

e Decimal constants start with #, hexadecimal with lowercase x

e Write comments when necessary

e Do not to modify the value(x3000) in ORIG section unless there are special needs

Here is an example of adding two numbers together,

.ORIG x3000

LD R1, NUMBER1

LD R2, NUMBER2

ADD RO, R1, R2 ; Add 2 numbers together
ST RO, NUMBERA

NUMBERA .FILL #0

NUMBER1 .FILL #13

NUMBER2 .FILL x1C

.END

ORIG and END pseudo commands will not be counted. The lines of the program above is 7.
Submission

The completed program should be structured in the directory as shown in the figure,

chivieriacad
>

fib.txt
report_pbl7000144. pdf

0@ directories, 2 files

Prof. An

Use git to submit your program.

Prof. Miao & Zhang

Please pack the lab2 folder and zip it to Name_ID_lab2.zip/tar/rar/...

After that upload to the nut cloud and the link will be placed on the course homepage.
Please pack the lab2 folder and zip it to

2021.12.12 21:00 (UTC+8 China Standard Time)

(Since it is lab2, the deadline onely consists of number 1 and number 2).



Lab3 Better Angels
Task

task 1: read and understand

In lab 3, you will get a piece of machine code in 'foo.txt". Your first task is to translate machine
code into assembly code.

Store your program in 'translate.txt'.
task 2: guess

This code is some other's program in lab2. Guess the owner of the program by the last 4 lines of
the program.

Write down the owner's student id in 'id.txt".
task 3: optimize

The code in lab2 is a L-version program. Of course it's performance is not very well. In this part,
you need to optimize other's program.

(Rewriting is also a legitimate optimization method)

Store the optimized code in 'optimized.txt'.

task 4(optional): feedback

Contact the owner, say anything you like. (Don't swear. If the other party's program is too difficult
to understand, please also keep polite.)

Score
read (20%)

After finishing part 1, you will get 20% score.

Guess (20%)

Getting correct student id will earn 20% score.

Optimizeing(40%)

In this section, a score of 40% can be achieved if optimization is completed.
Here we will test the following 10 data sets.

N = 24, 144, 456, 1088, 1092, 2096, 4200, 8192, 12000, 14000

The ratio of the average number of execution cycles before and after these 10 sets of
optimizations will be used as a prize(the ratio has nothing to do with your score), and the student
with the largest optimization will receive a surprise gift.



Report (20%)

e Same as lab1

Submission

The completed program should be structured in the directory as shown in the figure,

chivieriacad
=

|— foo.txt

— id.txt
optimized.txt
report_pbl7000144. pdf

translate.txt

Prof. An

Use git to submit your program.

Prof. Miao & Zhang

Please pack the lab3 folder and zip it to Name_ID_lab3.zip/tar/rar/...
After that upload to the nut cloud and the link will be placed on the course homepage.

2021.12.18 23:00 (UTC+8 China Standard Time)



Lab4 Reveal Yourself
Task

Have you ever met such a situation that your disk is broken and data is lost?

OK, in this lab, your task is to find out the missing bit in a program.

task 1

In the first part, 4 bits in the code are missing. You need to find out the missing bits. Before the
program starts, values in the registers(except PC) are 0. At the end of the program, the register
status is as follow.

RO = 5, RL = 0, R2 = 300f, R3 =0
R4 = 0, R5 = 0, R6 = 0, R7 = 3003

The program is stored in task1.txt.

Store the fixed program in 'recur.txt'.

task 2

The second part of the program is used to calculate the remainder. 15 bits int the code are
missing. For 2,4,6,8 the remainder is easy to calculate, but for 7 the remainder needs some skills.
Here is a quicker way to do the remainder for 7.

Hint: The program uses the term "divide by 8".
The program is stored in task2.txt.

Store the fixed program in 'mod.txt'".
Score
read (40%)

After finishing part 1, you will get 40% score.

Guess (40%)

After finishing part 2, you will get 40% score.
Report (20%)

e Same as lab1

Submission

The completed program should be structured in the directory as shown in the figure,



=

mod . txt
rec.txt
report_pbl7eee1u4. pdf

8 directories, 3 files

Prof. An

Use git to submit your program.

Prof. Miao & Zhang

Please pack the lab4 folder and zip it to Name_ID_lab4.zip/tar/rar/...

After that upload to the nut cloud and the link will be placed on the course homepage.
2021.12.24 23:00 (UTC+8 China Standard Time)

Merry Christma



Lab5 Riddle
Task

For this experiment you need to functionally reproduce a c++ programs.

Program A:

int judge(int r0) {
int i = 2;
rl =1;
while (i * i <= r0) {
if (r0 % i == 0) {

rl = 0;
break;
b
4+
3
return rl;

Your program should follow a specific framework:

.ORIG x3000
. ; TO BE DONE

HALT

JUDGE ... ; TO BE DONE
. ; TO BE DONE

RET
. ; TO BE DONE

.END

rO(an integer, 0 < 70 < 10000) is given before program executes(just like lab1), and store the
final resultin r1. (no need to print out with TRAP)

Score
1) Corectness (60%)

If your program passes all the test cases, you can get 60%

2) Report (40%)

Same as lab1

Submission

The completed program should be structured in the directory as shown in the figure,



prime.txt

report_pbl7000144. pdf

@ directories, 2 files

Prof. An

Use git to submit your program.

Prof. Miao & Zhang

Please pack the lab5 folder and zip it to Name_ID_lab5.zip/tar/rar/...
After that upload to the nut cloud and the link will be placed on the course homepage.
2021.12.31 21:00 (UTC+8 China Standard Time)

Happy New Year



Lab6 Learn from the past

The last lab might be the simplest one. Use a high-level programming language (e.g. C, Python,
C++) to implement all the code that has been written before. The algorithm needs to be
consistent with what was used before, e.g. a replication of the first experiment cannot be
implemented with just one line of multiplication.

Program list:

e [ab0l (lab1 L version)
e [abOp (lab1 P version)
e fib (lab2 fibonacci)

¢ fib-opt (lab3 fibonacci)
e rec (lab4 task1 rec)

e mod (lab4 task2 mod)
e prime (lab5 prime)

For this experiment, you should think about the following questions:

1. how to evaluate the performance of your own high-level language programs

2. why is a high-level language easier to write than LC3 assembly

3. what instructions do you think need to be added to LC3? (You can think about the previous
experiments and what instructions could be added to greatly simplify the previous
programming)

4. is there anything you need to learn from LC3 for the high-level language you use?

Score

1) Corectness (50%)

Your program accounts for half the score.

2) Report (50%)
Your report accounts for another half the score.

2022.1.7 23:00 (UTC+8 China Standard Time)

Thank you for taking this course



<I--

e @Author : Chivier Humber

e @Date :2021-10-22 12:37:32

e @LastEditors : Chivier Humber

e @LastEditTime :2021-11-23 15:41:13

e @Description : file content
-->

Assembler Lab

Framework

chivieriacad
>

assembler.cpp
assembler.h

— main.cpp
L— Makefile

report_pbl7000144. pdf

1 director 5 files

Tasks

1. learn how to use Makefile

2. read the code, understand the framework of the program, and train the ability to read the
program

3. replace all To BE DONE in the code with the correct code

Score

The correct code will get 95% of the marks for this experiment.

Report accounts for 5% of the score.



<I--

e @Author : Chivier Humber

e @Date :2021-10-22 19:10:10

e @LastEditors : Chivier Humber

e @LastEditTime : 2021-11-23 15:46:58
e @Description : file content

-->

Simulation lab

Framework

chivieriacad
>

CMakelLists.txt

common.h
memory . h

— register.h

|_ L— simulator.h

main.cpp
memory.cpp
register.cpp
simulator.cpp

2 directories, 9 files

Tasks

1. learn how to use Cmake

2. read the code, understand the framework of the program, and train the ability to read the
program

3. replace all To BE DONE in the code with the correct code

Score

The correct code will get 95% of the marks for this experiment.

Report accounts for 5% of the score.
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