Introduction to Computer Science

First Midterm Answer

2007 spring

1. 4%(A) Direct memory access (DMA) is a feature of modern computers, that allows certain hardware subsystems within the computer to access system memory for reading and/or writing independently of the central processing unit.
3% (B) Central Processing Unit (CPU) or processor
Bus
Motherboard
3% (C) SRAM(Static Random Access Memory), SDRAM(synchronous dynamic random access memory) means synchronous dynamic random access memory which is a type of solid state computer memory. 
SRAM should not be confused with SDRAM, which stands for synchronous DRAM and is entirely different from SRAM, or with pseudo static RAM (PSRAM), which is DRAM disguised as SRAM.
2% (D)SRAM for Cache, SDRAM for Main Memory
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            =01000001+01000010+01000010+01101001=01101010
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3. 10% (甲) 2to1 XOR
8% (乙) 
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100,101,110 is ok.
4. 8%
64GB = 64×1,024MB= 64×1,024×1,024kB = 64×1,024×1,024×1,024 Bytes = 68,719,476,736(10)Bytes = 1,000,000,000(16)
=> If we start from Address 0x0, then the largest memory would be 0xFFFFFFFFF .
5.

(a)

20 E0

21 00

22 01

31 C0

13 07

B3 12

53 23

33 07

B0 06

C0 00

基本上答案不一定，關鍵部分都有寫到就有滿分了。

(b)

(i) 題目沒說明要不要包括halt，所以3或4都算正解

(ii) 09

6.

(a) 1

(b) 1123221343435，只寫出dictionary的部分給分。

另外這題應該是要用課本上的LZ77來壓縮，而非題目上寫的LZW，

不過好像也沒有人用LZW來解，所以就以這個答案為準。

7.

(a)

RISC : Reduced Instruction Set Computing，使用數量較少且功能較單純的指令集，有比較好的執行效率，架構較簡單，但程式寫作困難。
CISC : Complex Instruction Set Computing，指令集的指令數量較多且功能強大，但是執行效率較差。架構複雜，程式寫作容易。
至少要寫出RISC和CISC的三個不同點才有5分

(b) 

Fetch -> Decode -> Execute

pipeline是將程式的執行分成數個區段（如前述的fetch->decode->execute），不同程式可以在同一個時間執行不同的區段。因為throughput的定義是單位時間完成的工作量，所以採用pipeline，可以將throughput提升Ｎ倍（Ｎ=區段的數量）。

8.


11A0    load A0 to register 1


A103    shift register 3 bit to right


221F    load value 1F to register 2


8112    do AND operation with register 1 & 2

31A0    store result to A0

C000    halt program

9.

-1  =  11111111 11111111 11111111

63  =  00000000 00000000 00111111


2
=  00000000 00000000 00000010

-1 + 63 + 2 = 00000000 00000000 01000000 = 64

10.

先將A2做2’s complement，得到負數的A2，再將兩者做加法運算，即可得知A1 - A2的結果，把A1 – A2的結果判斷出是正數或是負數，若是正數的話就是A1比較大，若是負數的話就A2比較大，判斷正數或負數的方法可以利用signed bit作判斷。
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