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__________________EENG 5230 - Bilgisayar Donanımı (vize 1)_________________

-----------------------------------------------------------------------------------------------------------------------------------------------------

S1a. Bir bilgisayarı oluşturan temel elemanlar nelerdir? Açıklayınız
S1b. Bilgisayarlardaki bellekleri kapasitelerine göre sınıflandırınız? (Belleklerin kapasitelerinin ne mertebelerde olduklarını da belirtiniz)

(15 puan)

-----------------------------------------------------------------------------------------------------------------------------------------------------

S2. Bir bilgisayar sisteminin adres yolu (address bus) 24 bittir. Belleğin herbir birimi byte olarak organize edildiğine göre bu bilgisayarın belleğinin maksimum büyüklüğü kaç MB (MegaByte) tır?
(15 puan)

-----------------------------------------------------------------------------------------------------------------------------------------------------

S3a. Ana belleği 216 byte olan bir bilgisayar sistemi varsayalım. Bu ana bellek 8 byte lık bloklara bolünmüş olsun. Bu bilgisayar sisteminde 32 satır(line) dan oluşan bir “direct mapped cache” kullanılmıştır.

a. 16 bitlik bellek addresini oluşturan tag, satır, ve byte numaralarının kaçar bit olduklarını bulunuz.

b. Aşağıda adresi verilen data hangi satır(line)a yazılır?

     0001 0001 00011011  




S3b. A1F81A olarak verilen ana bellek adresi için aşağıdaki bilgileri hexadesimal formatında bulunuz: 

a. tag id= 8 bit, line id=14 bit, word id=2 bit olan bir  “direct-mapped cache” için Tag, Line, ve Word değerleri.

b. tag id= 22 bit, word id=2 bit olan bir  associative cache  için Tag ve Word değerleri.

(15 puan)

-----------------------------------------------------------------------------------------------------------------------------------------------------

S4. İşaretli iki binary sayının toplanmasında eğer işaret bitine  giren eldevar (C1) ile işaret bitinden çıkan eldevar (C2) farklı ise taşma (overflow) var demektir. Buna göre; taşma olduğunu belirleyen devreyi gerçekleştiriniz. (Devre, C1 ve C2 gibi iki giriş ve F1 gibi tek çıkışlı olacak.)
(15 puan)

-----------------------------------------------------------------------------------------------------------------------------------------------------

S5. Bir bilgisayar sistemi aşağıdaki gibi bir kayan noktalı (floating point) sayı formatına sahiptir:

1 bit işaret
5 bit ötelenmiş üst
10 bit mantis

19.75 sayısı verildiğine göre sayının:

a. binary karşılığını
b. hexadesimal karşılığını


c. 16 bit kayan noktalı formatta karşılığını bulunuz  

(20 puan)

-----------------------------------------------------------------------------------------------------------------------------------------------------

S6. VVM işlemcisi komut setini kullanarak klavyeden girilen iki sayının toplamı ile 30 adresinde bulunan bir sayının farkını alan assembler programını yazınız.
(20 puan) 
VVM instruction set (nn indicates an address location in the RAM), for example; 

machine code 510 corresponds to Assembly code LDA 10 (or lda 10).

Load Accumulator (5nn) [LDA nn] The content of RAM address nn is copied to the Accumulator Register, replacing the current content of the register. The content of RAM address nn remains unchanged. The Program Counter Register is incremented by one.

Store Accumulator (3nn) [STO nn] or [STA nn] The content of the Accumulator Register is copied to RAM address nn, replacing the current content of the address. The content of the Accumulator Register remains unchanged. The Program Counter Register is incremented by one.

Add (1nn) [ADD nn] The content of RAM address nn is added to the content of the Accumulator Register, replacing the current content of the register. The content of RAM address nn remains unchanged. The Program Counter Register is incremented by one.

Subtract (2nn) [SUB nn] The content of RAM address nn is subtracted from the content of the Accumulator Register, replacing the current content of the register. The content of RAM address nn remains unchanged. The Program Counter Register is incremented by one.

Input (901) [IN] or [INP] A value input by the user is stored in the Accumulator Register, replacing the current content of the register. Note that the two-digit operand does not represent an address in this instruction, but rather specifies the particulars of the I/O operation (see Output). The operand value can be omitted in the Assembly Language format. The Program Counter Register is incremented by one with this instruction.

Output (902) [OUT] or [PRN] The content of the Accumulator Register is output to the user. The current content of the register remains unchanged. Note that the two-digit operand does not represent an address in this instruction, but rather specifies the particulars of the I/O operation (see Input). The operand value can be omitted in the Assembly Language format. The Program Counter Register is incremented by one with this instruction.

Branch if Zero (7nn) [BRZ nn] This is a conditional branch instruction. If the value in the Accumulator Register is zero, then the current value of the Program Counter Register is replaced by the operand value nn (the result is that the next instruction to be executed will be taken from address nn rather than from the next sequential address). Otherwise (Accumulator >< 0), the Program Counter Register is incremented by one (thus the next instruction to be executed will be taken from the next sequential address).

Branch if Positive or Zero (8nn) [BRP nn] This is a conditional branch instruction. If the value in the Accumulator Register is nonnegative (i.e., >= 0), then the current value of the Program Counter Register is replaced by the operand value nn (the result is that the next instruction to be executed will be taken from address nn rather than from the next sequential address). Otherwise (Accumulator < 0), the Program Counter Register is incremented by one (thus the next instruction to be executed will be taken from the next sequential address).

Branch (6nn) [BR nn] or[BRU nn] or [JMP nn] This is an unconditional branch instruction. The current value of the Program Counter Register is replaced by the operand value nn. The result is that the next instruction to be executed will be taken from address nn rather than from the next sequential address. The value of the Program Counter Register is not incremented with this instruction.

No Operation (4nn) [NOP] or [NUL] This instruction does nothing other than increment the Program Counter Register by one. The operand value nn is ignored in this instruction and can be omitted in the Assembly Language format. (This instruction is unique to the VVM and is not part of the Little Man Model.)

Halt (0nn) [HLT] or [COB] Program execution is terminated. The operand value nn is ignored in this instruction and can be omitted in the Assembly Language format.

