BAI TAP CHUONG 1
Bai tip 1.3

Describe the steps that transform a program written in a high-level language such as C into a
representation that is directly executed by a computer processor.

Hay mb ta cac budc dé chuyén d6i mot chuong trinh viét dudi dang ngdn ngit cAp cao (Vi du
nhu ngdn ngit C) sang dang c6 thé dé bo xir Iy may tinh thuc hién dugc.

Bai tap 1.4

[2] <81.4> Assume a color display using 8 bits for each of the primary colors (red, green, blue)
per pixel and a frame size of 1280 x 1024.

a. What is the minimum size in bytes of the frame buffer to store a frame?

b. How long would it take, at a minimum, for the frame to be sent over a 100 Mbit/s network?

[2] <§1.4> Gia mot man hinh hién thi mau sir dung 8 bits cho gia tri mau can ban (D6, Xanh 14,
Xanh dwong) v6i mdi diém trén man hinh. D6 phan giai ctia man hinh 1a 1280 x 1024.

a. Can it nhit bd nhé ¢6 dung lugng bao nhi€u cho mot man hinh c6 do phan giai trén (tinh
theo Bytes)?
b. Pé chuyén n6 qua mang véi tdc do mang 100 Mbits/gidy thi mét bao 1au?

Bai tap 1.5

[4] <81.6> Consider three diff erent processors P1, P2, and P3 executing the same instruction set.
P1 has a 3 GHz clock rate and a CPI of 1.5. P2 has a 2.5 GHz clock rate and a CPI of 1.0. P3 has
a 4.0 GHz clock rate and has a CP1 of 2.2.
a. Which processor has the highest performance expressed in instructions per second?
b. If the processors each execute a program in 10 seconds, find the number of cycles and the
number of instructions.
c. We are trying to reduce the execution time by 30% but this leads to an increase of 20% in
the CPI. What clock rate should we have to get this time reduction?

[4] <81.6> Gia sir c6 3 bd xur 1y trung tdm P1, P2, va P3 co6 cung tdp Iénh nhu nhau. P1 chay vai
tan s6 xung Clock 12 3 GHz va CPI 1a 1.5 (Clock cycles Per Intruction), P2 chay véi xung Clock
la 2.5 GHz va CPI 1a 1.0, P3 chay véi xung Clock 1a 4 GHz va CPI 1a 2.2
a. Néu tinh theo sb 1énh thuc hién trong mot gidy thi b xur Iy nao c6 hi¢u suit 16n nhat?
b. Néu ca ba bo xir Iy déu thuc hién 1 chuwong trinh hét 10 gidy, hiy cho biét s6 chu ky va sb
1énh ctia chwrong trinh trén mdi bo xir 1y?
c. Néu cb gang giam 30% thoi gian thyc thi, bu lai din dén ting 20% CPI. Tan s6 xung Clock
s& 1a bao nhiéu dé dat dugc viéc giam thoi gian nhu da néu?



Bai tap 1.6

[20] <81.6> Consider two different implementations of the same instruction set architecture. The
instructions can be divided into four classes according to their CPI (class A, B, C, and D). P1
with a clock rate of 2.5 GHz and CPIs of 1, 2, 3, and 3, and P2 with a clock rate of 3 GHz and
CPIs of 2, 2, 2, and 2. Given a program with a dynamic instruction count of 1.0E6 instructions
divided into classes as follows: 10% class A, 20% class B, 50% class C, and 20% class D,which
implementation is faster?

a. What is the global CPI for each implementation?

b. Find the clock cycles required in both cases.

[20] <§81.6> C6 2 cach thyc hién cho cing mot kién triic tap 1énh. Cac 1énh cta kién trac tap 1énh
duoc chia 1am 4 nhém tinh theo gia tri CPI ctia chung (Nhém A, B, C, va D). P1 chay vdi tan sb
2.5 GHz va CPI twong tmg véi mbi loai 14 1, 2, 3, va 4. P2 chay véi tan s6 3 GHz va CPI1a 2, 2,
2, va 2. Gia su chuong trinh thuc hién c6 1.0E6 1€nh, chia thanh 4 loai co ty 1¢ s6 1énh 1a: 10%
nhoém A, 20% nhém B, 50% nhém C va 20% nhom D. Cho biét trong 2 cach thuc hién thi cach
nao nhanh hon? Va

a. Gia tri CPI trung binh tong thé 13 bao nhiéu?

b. Tim sb chu ky thuc hién cua mdi cach thuc hién néu trén?

Bai tap 1.7

[15] <81.6> Compilers can have a profound impact on the performance of an application.
Assume that for a program, compiler A results in a dynamic instruction count of 1.0E9 and has
an execution time of 1.1 s, while compiler B results in a dynamic instruction count of 1.2E9 and
an execution time of 1.5 s.

a. Find the average CPI for each program given that the processor has a clock cycle time of 1
ns.

b. Assume the compiled programs run on two different processors. If the execution times on
the two processors are the same, how much faster is the clock of the processor running
compiler A’s code versus the clock of the processor running compiler B’s code?

c. A new compiler is developed that uses only 6.0E8 instructions and has an average CPI of
1.1. What is the speedup of using this new compiler versus using compiler A or B on the
original processor?

[15] <81.6> Trinh bién dich (Compiler) c6 thé anh sau dé hi¢u suat ciia mot ung dung. Gia su
mot chuong trinh ding Trinh bién dich A, két qua 1a chuong trinh ¢6 s6 1énh 1a 1.0E9, va chuong
trinh thyc hién mét 1.1 gidy, trong khi ding Trinh bién dich B dé dich ciing chuong trinh d6 thi
s6 1énh 1a 1.2E9 va thyc hién mat 1.5 gidy.

a. Tim gia tri CPI trung binh cho mdi truong hop trén, gia sir thoi gian mdi chu ky xung
clock 1a 1 ns.



b. Gia sir chwong trinh da dugc bién dich boi 2 trinh bién dich trén dugc chay trén 2 bd xur 1y
khac nhau va thoi gian chay nhu nhau. Xung Clock ctia bo xir 1y ndo nhanh hon khi méi
bd xur Iy chay chay chuong trinh da bién dich?

c. Néu dung thém 1 Trinh bién dich C d bién dich, két qua 1a c¢6 6.0E8 1énh va CPI trung
binh 1a 1.1. Hiy cho biét muc ting téc do xtr Iy (Speedup) ctia chuong trinh nay dung
Trinh bién dich C ddi véi 2 Trinh bién dich A, va B.



