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computer organization, while the remaining seven chapters introduces the functional units of digital 

computer, The pedagogy of the book has been enhanced to enable the learners in assessing their 

understanding of concepts. 

The plan for this revised edition has been thoroughly reviewed by eminent faculties of various technical ! 

universities across the country and their inputs have been incorporated to enhance the contents. \ | 
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Preface 

This book deals with computer architecture as well as computer organization and design. Computer 
architecture is concerned with the structure and behavior of the various functional modules of the 
computer and how they interact to provide the processing needs of the user. Computer organization is 
concerned with the way the hardware components are connected together to form a computer system. 
Computer design is concerned with the development of the hardware for the computer taking into 
consideration a given set of specifications. 

The book provides the basic knowledge necessary to understand the hardware operation of digital 
computers and covers the three subjects associated with computer hardware. Chapters | through 5 pres- 
ent the various digital components used in the organization and design of digital computers. Chapters 6 
through 8 show the detailed steps that a designer must go through in order to design an elementary basic 
computer. Chapters 9 through || deal with the organization and architecture of the central processing 
unit. Chapters 12 and 13 present the organization and architecture of input-output and memory. Chapter 
14 introduces the concept of multiprocessing. Chapter 15 discusses a few peripheral devices. The plan of 
the bool is to’ present the simpler material first and introduce the more advanced subjects later. Thus, the 
first eight chapters cover material needed for the basic understanding of computer organization, design, 
and programming of a simple digital computer. The last seven chapters present the organization and archi- 
tecture of the separate functional units of the digital computer with an emphasis on more advanced topics. 

The physical organization of a particular computer including its registers, the data flow, the 
microoperations, and control functions can be described symbolically by means of a hardware descrip- 
tion language. In this book we develop a simple register transfer language and use it to specify various 
Computer operations in a concise and precise manner. The relation of the register transfer language to 
the hardware organization and design of digital computers is fully explained. 

The book does not assume prior knowledge of computer hardware and the material can be 
Understood without the need of prerequisites. However, some experience in assembly language 
Programming with a microcomputer will make the material easier to understand. Chapters | through 4 can be skipped if the reader is familiar with digital logic design. 

New to this Edition 

The subject of Computer System Architecture is possibly one of the most dynamic subjects. Perfor- MANces of co 
Mmputers have increased phenomenally over the past few decades, while their sizes have 

xxi 



574 Appendix 

Chapter 7 

i. 

Chapter 8 

i, 

Chapter 9 

i. 

vii. 

Chapter 10 

i. 

vii. 

xiii. 

Chapter 11 

i. 

Vii. 

Chapter 12 

i. 

vii. 

Chapter 13 

i, 

vii. 

xiii. 

Chapter 14 

i. 

vii. 

Chapter 15 

Index 

1’s complement, 89 
10’ complement, 89 
2's complement addition, 93 
2’s complement subtraction, 94 
2’s complement, 90 
2-bit binary counter, 43 
8421 code, 101 
8-bit flag, 467 

A 

Access time, 493 
Accumulator (AC ), 143, 145 
Acknowledgment (ACK), 465 
Acoustic couplers, 460 
Add microoperation, 120 
Add operation, 369 
ADD, 163 

_ Addend bits, 31 
Adder and logic circuit, 18] 183 Adder-subtractor, 122 
Addition (subtraction) algorithm, 367 Addition and Subtraction, 366, 389-39], 401-403. 
Addition, 124 
Address. 73 

lines, 73 
Mapping using pages, 510 
register, 119, 146 
Sequencing, 238 
Space, 508 
symbol] table, 202, 206 

Address register (AR), | 19, 146 Addressing modes, 283 
Advanced data communication 

control procedure (ADCCP), 467 Aging registers, 514 
Algorithm, 366 

division, 380 
dynamic arbitration, 544 
Multiplication, 372 
replacement, 507 

Aligned access, 185 
Alphameric code, 101 
Alphanumeric 

character Set, 87 
codes, 10] 
representation, 87 

ALU operation, 344 
Amdahl’s law, 327, 328 
American standard code for information interchange (ASCI I), 87 
Analysis of a combinational circuit, 30 AND, 18, 162 
Application-specific integrated 

circuit (ASIC), 569 
Arbitration procedures service, 541 
Architecture, 3 
Arithmetic 

addition, 93 
circuit, 123 
instructions, 291 
logic unit, 133, 265 



576 — Index 

microoperations, 119 

pipeline, 334 

shift, 131 

subtraction, 94 

Arithmetic logic unit (ALU), 133, 265 

Array multiplier, 377 

Array processor, 327, 354 

Artificial intelligence (AD), 9 

ASCII alphanumeric characters, 415 

ASCII, 415 

Assembler, 196, 201, 203 

Assembly language, 196, 199 

Associative mapping, 503 

Associative memory, 495-496 

Associative memory page table, 512 

Asynchronous 

bus, 540 

communication interface, 429 

counters, 69 

data transfer, 422 

data transmission, 428 

serial transfer, 427 

AT attachment (ATA), 472 

Attached array processor, 354 

Augend bits, 31 

Autoincrement or autodecrement mode, 285 

Auxiliary memory, 479, 493-501 

Avalanche injection, 489 

B 

Backplane bus, 6, 7 

Base register addressing mode, 287 

Base register, 287 

Base, 82 

Basic computer organization and design, 141 

Baud rate, 429 

BCD adder, 396 

_ BCD subtraction, 398-400 

Berkeley RISC I, 309 

Biased exponent, 387 

Bidirectional 

bus, 483. 

Shift register with parallel load, 66-68 

shift register, 66 

Binary, | 
adder, 121 

adder-subtractor, 121 

code, 195 

coding, 86 

counter, 43, 68-69 

incrementer, 122 

microprogram, 25 1 

number system, 82 

point, 92 

Binary-coded decimal (BCD), 86, 100 

Bipolar junction transistor (BJT), 569 

Bit, | 

Bit-oriented protocol, 467 

Block diagram, 30 

Block transfer, 460 

Blocks, 458, 510 

Boolean 

algebra, 19, 20 

expression, 20 

function, 19, 20 

Booth algorithm, 374 

Booth multiplication algorithm, 374 

Bootstrap loader, 482 

Branch 

and save address, 300 

field, 245 

hazard, 341 

instructions, 342 

logic, 239 

prediction, 343 

target buffer, 342 

to subroutine, 300 

Branch target buffer (BTB), 342 

Buffer, 117, 224 

Burst transfer, 447 

Bus 

and memory transfers, 415 

arbitration, 447 

grant, 446 

master, 447 

organization of a computer, 183 

request (BR), 446 

selection, 116 

standards, 469 

system, 118 

Bus grant (BG), 446 

Bus request (BR), 446 

' 

Byte ordering, 185 

Byte, 73, 417 

C 

Cachable, 552 

Cache, 480 

coherence, 550 

initialization, 508 

memory, 480, 501— 508 

Call subroutine, 300 

Cartridges, 561 

Central processing unit (CPU), 15, 

265-312, 529 

Centralized global table, 552 
Channel attention line, 457 

Channel command word (CCW), 455 

Channel, 454, 457 

Character manipulation, 223 
Character-oriented protocol, 462 

Charge-coupled device (CCD), 567 

Chip select (CS), 422, 429 

Chip, 55 

Circular shift, 131 

CISC characteristics, 305 

Clear operation, 130 

Clear selected bits, 293 

lock. pulse generator, 34 
Clock pulse, 33, 153 
Clocked sequential circuit, 34 

CMY ribbons, 561 

CMYB ribbon, 561 

Code converters, 72 

Cold cathode fluorescent lamp (CCFL), 567 

Combinational circuit shifter, 133 

Combinational circuit, 30 

analysis of, 30 
Comment field, 199 

Common bus request CBRQ, 543 

Common business-oriented 

language (COBOL), 8 

Communication control characters, 462, 462 

Comparison method, 384 
Compiler, 196, 210 
Complement and increment, 370 
Complement of a function, 22-23 

Complement selected bits, 294 

7 Index 

Complementary metal-oxide semiconductor 

(CMOS), 56, 57 

Complementary MOS (CMOS), 57 

Complements, 89 

r~ 1's, 89 

1’s, 89 

10’s, 89 

2’s, 90 

r’s, 89 

Complete computer description, 173 

Complex instruction set 

computer (CISC), 304 

Complimentary metal-oxide semiconductor 

(CMOS), 569 

Computer 

architecture, 3, 16 

arithmetic, 365-356 

configuration, 242— 244 

design, 4-5, 16, 175 

implementation, 5, 16 

instructions, 149 

network, 529 

organization, 3, 4, 15 

registers, 144-145 

startup, 482 

Condition field, 245 

Conditional branch instructions, 298 

Conditional branching, 239 

Condition-code bits, 297 

Condition-code, 297 

Content addressable memory (CAM), 496 

Control, 455 

address register, 239 

address register, 236 

command, 418 

field, 468 

flowchart, 167 

function, 113-114 

gate, 489 

hazard, 341 

logic gates, 175 
memory, 235, 236, 251 

of AC Register, 181 

of Common Bus, 178-179 

of Registers and Memory, 177 

of Single Flip-flops, 178 

577 



578 Index 

unit, 153, 175 

word, 236, 268 

Control address register (CAR), 239 

Control unit, 153, 175 

Control word, 236, 268 

Conversion of fractions, 97 

Conversion to RPN, 276 

Counter, 68, 70 

CPU-IOP communication, 452 

Critical section, 547 

Crossbar switch, 534-535 

Cycle stealing, 447 

Cyclic redundancy check (CRC), 461, 467 

D 

D flip-flop, 19, 35 

Daisy-chaining method, 439 

Daisy-chaining priority, 439 

Daisy-wheel printers, 559 

Data 

accepted, 427 

base, 2 

channel, 419 

communication processor, 451, 459 

dependency, 341, 530 

hazard, 341 

input command, 419 

link, 461 

manipulation instructions, 291 

output command, 419 

register, 119, 145 

representation, 81-103 

selector, 61 

sets, 460 

stream, 325 

transfer, 433 

transfer and manipulation, 289 

transfer instructions, 289 

Transparency, 466 

type, 292, 81 

valid, 426, 427 

Data communication 

processor (DCP), 451, 459 

Data register (DR), 119, 145 

Decimal 
arithmetic operations, 400-401 

arithmetic unit, 395 

fixed-point representation, 95—97 

number system, 82 

Representation, 86 

Decode, 157 

Decoder expansion, 59 

Decoders, 57 

Decoding of F fields, 254 

Decrement, 125 

Degree of superscalar processing, 348 

Delayed branch, 343, 345 

Delayed load, 342, 345 

DeMorgan’s theorems, 20, 21 

Descriptor, 520 

Design of 

accumulator logic, 180 

basic computer, 175 

control unit, 253-257 

input logic, 257 
sequential circuits, 46 

Designing sequential circuits, 43 

Diagonal microprogramming, 253 

Digital, 1 

components, 55—77 

computer(s), 1, 15 

logic circuits, 15—53 

logic family, 56 

signal processor, 569 

system, 111 

Digital signal processor (DSP), 569 

Digital system, 111 
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446, 552 
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Divide overflow, 382 
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Division algorithms, 380 
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DMA controller, 447 
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DRAM, 490-492 
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Dynamic microprogramming, 236 
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Edge-triggered flip-flops, 36 
EEPROM, 489 
Effective address, 144 
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Electromagnetic interference (EMI), 471 
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Error diagnostics, 208 
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Exchange instruction, 290 
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Execute instruction, 344 
Execution of instructions, 249 
Exponent, 97, 98 

Extended BCD Interchange (EBCDIC), 101 
External interrupts, 303 
External storage, 564 
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False sharing, 553 
Fetch and decode, 157, 248 
Fields, 199, 278 
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instruction, 199 
label, 199 
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FIFO, 544 
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Final Sequence of interrupt, 445 
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First generation computers, 7-8 
First pass, 203, 205 
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First-in, first-out buffer, 431 
Fixed-point representation, 9] 
Flag, 467 

Flag bits, 297 
Flash memory, 490 
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Flip-flop input equations, 39 
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Floating gate, 489 
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Floating-point operations, 406 
Floating-point representation, 97 
Floppy disk, 495 

Flops, 353 
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Frame, 467 
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inverter circuit, 18 
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NOT, 18 
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General register organization, 266 

Generations of computers, 7—9 

Gigaflops, 353 
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Hard disks, 495 
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algorithm, 369, 373, 383 

implementation for signed-magnitude 

data, 372, 381 

implementation, 367 
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lock, 547 
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1/O processor (IOP), 434 
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I/O routines, 437 

1/O write, 420 
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Input instructions, 290 
Input register (INPR), 147, 168 
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Input-output programming, 222 
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fetch, 344 
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format, 149, 243, 278 
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Instruction set architecture, 3 
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Interprocessor arbitration, 539 

Interprocessor communication 
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K 
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Laser printers, 561 
Laser scanner, 562 
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LIFO, 270 
Light-emitting diode (LED), 569 
Line of code, 204 
Load (LD), 147 
Load instruction, 289 
Local area network (LAN), 9 
Locality of reference, 50] 
Location counter (LC), 205 
Location, 196, 509 
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Logic gates, 16 
Logic microoperations, 125 

hardware implementation of, 127-128 
List of, 126 

Shift, 130 
Logic operations, 19, 216 
Logical address, 515 
Logical and bit manipulation instructions, 293 
Logical functions 
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inclusive-OR, 18 
NAND, 18 
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Logical shift, 130 
Longitudinal redundancy check (LRC), 461 Loop buffer, 342 
Loosely coupled, 531 
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coupled computers, 326 
Loosely coupled MIMD computers, 327 
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Machine language, 8, 194, 196 
Macrooperation, 142 
Magnetic disk storage, 8 
Magnetic disk, 414, 493-495 
Magnetic drums, 8 
Magnetic tape, 414, 495 
Magnetic tape drives, 8 
Magnitude of the numbers, 367 
Main memory, 7, 479, 482 
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Mapping of instruction, 241 
Mapping process, 238 
Mapping, 502 
Mask, 293 
Mask operation, 129 
Mask programming, 77 
Master-slave flip-flops, 19 
Match logic, 498-500 
Matrix multiplication, 350 
Medium-scale integration (MSD), 56 
Megaflops, 353 
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address register (MAR), 112-113 

address, 112, 149 
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management hardware, 514-521 

management system, 481 
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protection, 520-521 
read, 420 

space, 509 

stack, 273 

stick, 491 
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transfer, 118-119 
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write, 420 
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Memory-reference instruction (MRI), 199 

Memory-reference instructions, 162 

Metal-oxide semiconductor (MOS), 56, 57 
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Microinstruction format, 244 

Microinstruction, 236 

Microoperation, 111, 119, 244 

add, 120 
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Microprocessor, 529 

Microprogram, 236 

Microprogram sequencer, 237, 255 

Microprogrammed control unit, 77, 236 

Microprogrammed control, 153, 235-257 

Microprogramming, 242 
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Mode field, 284 

Modem, 460 

Modes of Transfer, 433 
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Monitor and keyboard, 414 

Mouse, 569 

Move instruction, 289 

MRI table, 206 

Multibus, 457 
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Multiple functional units, 324 
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Multiple instruction stream, single 
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Multiplication algorithms, 372 
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Multiplication program, 213 

Multiplication, 391 

Multiport memory, 533-534 

Multiprocessors, 529-553 

Multiprogramming, 481 
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network, 535-538 - 

Mutual exclusion, 546 
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NAND gate decoder, 58 

NAND implementation, 28 

NAND, 18, 56 
n-channel MOS (NMOS), 57 

Negative acknowledgment (NAK), 465 

Next state, 41 

Node, 538 

Non-MRI table, 206 

Non-MRI, 199 

Nonrestoring method, 384 

Non-Return-to-Zero Invert (NRZD 

encoding, 471 

Nonvectored interrupt, 437 

NOR, 18, 56 

NOR implementation, 28 

Normalization, 98 

NOT, 18 

Number systems, 82 

binary, 82 

decimal, 82 

hexadecimal, 82 

octal, 82 

O 

Object program, 203 
Octal code, 195 
Octal number system, 82 
Odd function, 102 
Omega network, 537 
One-address instructions, 282 
Opcode, 143 
Operand forwarding, 341 
Operating system, 2 
Operation code, 142 
OR, 18 
ORG, 248 
Organization of a computer, 6—7 
Output, 41 

Output (OUT), 222 
Output instructions, 290 
Output register (OUTR), 147, 168 
Overflow, 94 

Overfiow detection, 95 
Overlapped register windows, 307 

P 

Page fault, 514 

Page replacement, 513 
Pages and blocks, 510 
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Parallel ATA (PATA), 472 
Parallel priority interrupt, 440 
Parallel processing, 323 
Parity bit, 102 

Parity checker, 102 
Parity generator, 102 
Partial products, 213 
Partial remainder, 380 
p-channel MOS (PMOS), 57 
Peripheral, 414 
Peripheral bus, 183 
Peripheral component interconnect (PCI), 469 
Peripheral devices, 7,413 

Photo site, 567 
Photoreceptive drum, 562 
Physical address, 509 
Pipeline and vector processing, 323 
Pipeline cycle, 335 
Pipeline hazards, 340 

Pipeline processing, 327 
Pipeline register, 237 
Pipelining, 307, 329 
Pixels, 563 

Point of sale (POS) machines, 561 
Pointer counter, 212 
Polish notation, 275 
Poll (P), 468 
Poll lines, 544 
Polling, 438, 544 
Pop, 271, 272 
Ports, 421 

Postfix notation, 275 
Prefetch target instruction, 342 
Prefix notation, 275 
Present state, 34, 41 
Preset and clear, 37 | 
Primary corona, 562 
Primary station, 467 
Printed circuit board (PCB), 491, 570 
Printer(s), 414, 559 
Printing process, 562-564 
Priority encoder, 442 
Priority interrupt, 437-438 
Priority logic, 441 
Priority out (PO), 542 
Procedure, 164, 309 
Processor, 6 

Processor status word (PSW), 454 
Processor, 529 
Processor’s instruction set, 3 
Processor—memory bus, 183 
Program control, 295-304 
Program counter (PC), 146, 284 
Program for multiplying, 213 
Program interrupt, 170, 224-227, 301 
Program loop, 208 
Program status word (PSW), 302 
Program, 2, 193, 194 
Programmable logic device (PLD), 241 
Programmable read-only memory (PROM), 77 
Programmable ROM (PROM), 487 
Programmed I/O, 433 
Programming arithmetic 

and logic operations, 212 

Programming languages, 194 
Programming the basic computer, 193-233 
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Property of locality of reference, 501 

Protocol, 462 

Pseudoinstruction table, 206 
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Pulse width modulator (PWM), 569 
Punch cards, 8 

Push, 271 

R 
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r’s complement, 89 
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RAID, 564 —567 
RAM Technologies, 490 
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Random access memory (RAM), 7, 15, 73, 

75-76, 482 
Raster image processor (RIP), 563 

Rasterization, 563 

RDRAM, 492-493 
Read, 455 
Read and write (RW), 552 
Read backwards, 455 
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Read operation, 118, 500 

Read-only (RO), 552 

Read-only memory (ROM), 236, 73, 76-77, 482 

Ready for data, 427 
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Recursive subroutine, 301 
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(RISC), 238, 304 
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indirect mode, 285 

load, 64 

mode, 285 

select, 429 

stack, 271 
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transfer microoperation, 119 

transfer, 112-113 

Register select (RS), 429 
Register-reference instructions, 160 

Relative address mode, 286 

Replacement algorithms, 507 

Representation of symbolic program 

in memory, 203 

Resolution enhancement technology (RET), 563 

Restoring method, 384 

Return from interrupt, 303 

Return from subroutine, 301 

Reverse polish notation (RPN), 275 

Ripple counters, 69 

RISC characteristics, 306 

RISC instructions, 283 

RISC pipeline, 343 

ROM, 488 
Rotate operation, 131 

Rotating daisy-chain procedure, 544 

Routine, 238 

Rules of the language, 199 

S 

Scanners, 567 

SDRAM, 492 
Second generation computers, 8 
Second pass, 203, 206 

Sectors, 494 

Seek time, 493 

Segment, 515 

Segmented-page mapping, 516 

Segments, 515 

Select line, 457 

Selective-clear operation, 129 

Selective-complement, 129 

Selective-set, 128 

Self-complementing, 100 

Semaphore, 547 

Sense, 455 

Sequencer, 237 

Sequential circuits, 39 

Serial arbitration procedure, 541 

Serial ATA (SATA), 472 
Serial communication, 459 

Serial input, 66 

Serial output, 66 

Service program, 443 

Set of basic operations, 289 

Set selected bits, 293 
Set-associative mapping, 506 
Setup time, 37 

Shared memory, 530, 533 

Shift instructions, 294 

Shift microoperations, 130 
Shift operations, 216-217 

Shift registers, 66 

Signals, 16 

Signed 2’s complement representation, 92, 370 
Signed-1’s complement representation, 92 
Signed-magnitude representation, 92 
Silicon-controlled rectifier (SCR), 569 
SIMD array processor, 354, 355 
Simplex line, 461 

Simplex transmission, 461 
Single instruction stream, multiple 

data stream (SIMD), 325 
Single instruction stream, single 

data stream (SISD), 325 

Slave, 447 

Small computer system interface (SCSD, 472 
Small-scale integration (SSI), 55 
SMPS, 568 
Snoopy cache controller, 552 
Software interrupts, 303, 304 
Software routines, 443 

Software, 193 

Source program, 203 

Space-time diagram, 332 

Special bits, 239 

Special symbols, 126 

Speedup to a program’s execution, 328 
SR Flip-Flop, 19, 34 

SRAM, 492 
Stack operations, 277 

Stack organization, 270 
Stack pointér (SP), 270, 271 
Stack, 165 

Standard performance evaluation 

corporation (SPEC), 11 

Start bit, 428 
State diagram, 42 

State table, 40 

Static RAM (SRAM), 482, 487 
Status bit conditions, 297 
Status command, 419 
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Stop bit, 428 
Store instruction, 289 

Stored program organization, 143 
Stripes, 565 
Strobe control, 423 

Strobe pulse, 423 
Structural hazard, 340 
Subroutine, 164, 217-219, 242, 300 

call and return, 300 
branch to, 300 

call, 219 

Jump to, 300 

linkage, 219 

parameters and data linkage, 219 
recursive, 301 

return from, 301 

register, 242 

return, 219 

Subtract microoperation, 120 
Subtract operation, 369 
Subtraction, 125 

Supercomputers, 353 

Superpipeline, 347 
Superscalar processors, 347 
Supervisor mode, 302 

Switched-mode power supply (SMPS), 559 
Symbolic address, 199 

Symbolic code, 195 

Symbolic microinstructions, 247 
Symbolic microprogram, 249 
Symbolic program, 203 

Symmetric multiprocessors (SMPs), 548 
SYN character, 462 

Synchronous bus, 540 

Synchronous counters, 69 
Synchronous data link control (SDLC), 467 
Synchronous data transmission, 428 
Synchronous DRAM (SDRAM), 487 
Synthetic benchmark program, 10, 11 
System bus, 539 

System on chip (SoC), 569 

T 

T flip-flop, 36 
Table-lookup, 206 
Tag field, 504 

Task, 332 
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Temporary register (TR), 146 

Thermal dye transfer printers, 561 
Thermal printers, 561 
Third generation computers, 8 
Three-address instructions, 281 

Three-state bus buffers, 117 

Three-state gate, 117 

Throughput, 323 

Tightly coupled computers, 327 

Tightly coupled multiprocessor, 530 
Time slice, 544 

Timeout, 427 

Time-shared common bus, 53 1-532 

Timing diagram, 423 

Timing signals, 154 

Toner, 562 

Tracks, 494 

Transfer corona, 562 

Transfer in channel, 455 

Transfer time, 493 

Transistor-transistor logic (TTL), 56 

Translation lookaside buffer (TLB), 516 

Translation of the symbolic program 

into binary, 201 

Translation to binary, 201 

Transmission example, 463 

Transmitter, 430 

Traps, 303 

True sharing, 553 

Truth table, 18, 20 

Turnaround time, 461 

Two-address instructions, 281 

Two-wire control, 426 

Types of interrupts, 303 

U 

Ultra DMA bus (UDMA), 472 

Ultra large scale integration (ULS]), 9 

Underflow, 387 

Unidirectional shift register, 66 

Universal asynchronous receiver-transmitter 

(UART), 429 
Universal gates, 23 

Universal serial bus (USB), 469, 470 

Universal set of logic gates, 23 
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Valid bit, 508 
Vector address (VAD), 439 

Vector operations, 349 
Vector processing, 327, 348 

Vectored interrupt, 437 

Vertical microprogram, 252-253 

Very large scale integration (VLSI), 9, 56, 530 

Virtual address, 508 

Virtual memory, 508— 515 

VLSI, 530 
Von Neumann’s novel computer 

organization, 5 

w 

Weighted code, 100 

Word alignment, 185 

Words, 73 

Write, 455 

Write head, 493 

Write operation, 119, 500-501 

Write-back method, 507 

Write-back policy, 550 

Write-through method, 507 

Write-through policy, 550 
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Zero insertion, 467 

Zero-address instructions, 282 

The revision appears to be timely and very useful. I hope that teachers and students will definitely appreciate the revised edition. 
—Durga Prasad Mohapatra, Odisha The revised edition will be a boon for both teachers and students. Inc i 

sec 
- Ncorporation of two new chapt i it j The objective questions along with answers will add another star. SS 

—Sarika Jain, Haryana The changes in the book offer a wider variety of basic concepts to understand the complex topics be! 
: 

tter along with i ti examples. Easier to grasp. An excellent resource for students and educators to learn the depths of th ° ap arate e subject. . 
—Ajay Rawat, Uttrakhand This is assumed as the best book for under graduates of computer science and engineering in both national and state colleges It is updated as per state-of-the art technologies as well as fundamentals are strenpthen i 

‘ 
are Sue eth: >ned in the areas of c izati 

t 

omputer organization 

——R. S. Sharma, Rajasthan It has a good coverage of basics and also state-of-art technology. The book is very lucid and best suits th 
cove ° ; 

© undergraduate level. Sample questions, objective questions and exercises are beneficial for both student and instructor in assessing | ; he knowledge level, 
—MVK Kiranmaye, Andhra Pradesh By addition of two new chapters and enhancing the excercises, readers will acquire more knowledge and un derstanding of the Subject. It is a complete book in itself on computer system architecture. 

—Surya Prakash Tripathi, Uttar Pradesh The revised edition represents possibly the finest and most lucid foundation-centric exposition to the subject. I t provides sig- nificant value addition over the previous edition. A must read for every computer science, electronics and electr: ical engincer. 
—Tirimula Rao Benala, Andhra Pradesh 

The revision was long due and with the revision, it will be much more popular for students and faculty members. 
——Bibudhendu Pati, Odisha 

It is an excellent and timely top-up to the existing popular text as since long the text was not revised. Now the readers will experience the state-of-the-art technologies along with basic introduction at the beginning and peripherals at the end. Further, L hope, the examples, exercises and objective questions provided now will help both the instructors and students in their teach- ing/learning process. 

—Aljit K Nayak, Odisha 
The beauty of the book is that it covers difficult topics in a very simplified manner. The proposal for the forthcoming issue is overwhelming as it now comprises the new topics such as Anidahl’s law, and Multicore architecture, etc. The inclusion of illus- trative examples throughout the chapter will definitely prove helpful. 

—Mohd Zeeshan Ansari, New Delhi 
This book has been serving as one of the core books in the area of computer architecture for long. The inclusion of more end of chapter examples and objective questions through all chapters in this edition is a remarkable effort. It surely facilitates students and others to grab the concepts and insi ghts of computer architecture more efficiently. 

—Musheer Ahmad, New Dethi 
This is one of the best books I even been through on computer architecture. The changes made in the current edition, all chapter exercises and objective questions are really an attempt at brain storming. 

—Samaresh Mishra, Odisha 
Addition of nfore examples and exercise at the end of each chapter will definitely help the students to have better understanding of the topic and in their self-assessment. 

—Namita Gupta, New Dethi 
Thave gone through the contents of the book carefully. The additions add a lot of value adds to the book. 

—Rama Komaragiri, Uttar Pradesh 

It takes care of requisite exposure to digital logic concepts desirable for computing undergrads apart from offering a solid 
foundation for architectural concepts. I am sure the revised edition would continue to meet its responsibility of a foundation 
Course on computing architecture for second year engineering students. 

—Rajveer Singh Shekhawat, Rajasthan 

This book is a full-fledged version for Computer System Architecture at the undergraduate level. It would also help the research 
Scholars to improvise their cognitive level on architecture concept. 

— Srinivas Prasad, Andhra Pradesh 



This book provides the much needed chronology so to serve both as a good self-learning and reference text. It starts with high level understanding with appendices that dive into details of specific instruction sets, 

—K, S. Shreedhara, Karnataka 
A comprehensive overview of hardware and software issues make this a “must-have” for electrical and computer engineers, 

—Shashidhar, Karnataka 
The book covers the contents with proper flow of information from basic computer system architecture programming concepts to high level design language. The content for memory organization and multiprocessor enriches the study of computer design architecture, 

—Pooja Tripathi, Uttar Pradesh 
Itis great to see an excellent book in the domain of computer organization and architecture addressing State of art Technologies. 

—B. Ve Buddhadev, Gujarat 
It provides excellent content of computer hardware at undergraduate level. With all new sections introduced within the various chapters, this book will provide a knowledge base for undergraduate and post graduate students. 

—Rajesh K Shukla, Madhya Pradesh 
Undoubtedly, the incorporation of new chapters with the concepts, examples, exercises and sample questions will be beneficial for both the instructors as well as for the students. 

—Satyananda Champati Rai, Odisha 
The modifications done in every chapter is going to help in better grasp of the subject. 

—Vishal Nagar, Uttar Pradesh 
The revision of the book by a very well-known and experienced author makes the coverage up-to-date and comprehensive. Lots of practice questions and examples will definitely help learners to consolidate their knowledge. 

—Satchidananda Dehuri, Odisha 
The chapters are clearly categorized for easy understanding for students and instructors. A good coverage on digital logics helps the students for better understanding on computer organisation, 

——K Shanmukha Rao, Andhra Pradesh 
Very well written book! Students studying electronics and computer engineering must go through this book to improve their knowledge of the subject 

—M. Chandra Sekhar, Telangana 
First of all the addition of a new chapter with all the foundational background required for computer architecture is a great thought. I am sure that the readers will be all set for a better learning from this book. 

—Ravi Kiran Varma Penmatsa, Andhra Pradesh 
The inclusion of illustrative examples throughout all the chapters is a very good attempt and will increase the readership and improve the understanding of the subject, 

—S. Ratan Kumar, Andhra Pradesh 
It is a great effort by the authors to bring out this new edition by including new advanced latest topics, illustrative examples, new chapters, new sections, and new objective type questions in lucid manner throughout. 

—M. Mallikarjuna, Karnataka 
Addition of objective questions at the end of all chapters is a big plus. 

—-Aditva Abburi, Uttar Pradesh 
The undergraduate students would also get more benefit from the end-of-chapter exercise solutions provided. I strongly appre- ciate and recommend this new version of the popular text. 

—Satyabrata Roy, Rajasthan 
This is one of the best book for learning & understanding computer architecture & organization. 

——Meeta Singh, Haryana 
A larger number of excellent problems in this book is its unique strength, I strongly recommend this book to students who are seeking fundamental understanding of key concepts. 

—Mandeep Singh, Punjab 
New introductory first chapter provides strong foundation concepts and new last chapter provides an insight into peripheral devices. Pedagogical aids at the'end of chapter will be indeed useful to teachers and students. 

—G. Loshma, Andhra Pradesh 

The MINIK boot 

Operating 
Systems 

huplenentation 

ecco aoe RINT. Winthvll 

PLAMAON 

ISBN: 9789332550513 
Author: Andrew S. Tanenbaum, 

Albert S. Woodhull 

"COCTIIARE 
FIGINEEAING 

CC 

ISBN: 9789332518858 
Author: lan Sommerville 

Computer Graphics 
C Version 

Ciedld Ch theweve | A tain Maken 

ISBN: 9788177587654 
Author: Donald D. Hearn, 

M. Pauline Baker 

ISBN: 9789332518742 
Author: Andrew S. Tanenbaum, 

David J. Wetherall 

ISBN: 9789332563292 
Author: Paul Deitel, 

Harvey Deitel 

Artificial 
Intelligence 

ISBN: 9789332543515 
Author: Stuart J. Russell, 

Peter Norvig 

PCARSON 

ISBN: 9789332518865 
Author: William Stallings 

Automata 

Theory, 

Languages, 
sani Computation 

ISBN: 9788131720479 
Author: John E. Hopcroft, 

Rajeev Motwani, Jeffrey D. Ullman 

Cryptography 

Network 
Security 

ISBN: 9789332518773 
Author: William Stallings 

Hurry up! Grab a copy now 
aay To know more, visit www.pearson ~ hn 

TECH =C 



Pp 
6: 

Pearson 
einen — 

Decode the 
world of computers! 

Only with Pearson Tech Pack. 

Pearson brings you the world's best texts on computer science — books designed to : 
completely transform your learning experience! Our series of books are Q 
and commit tel on all importa ic making them an =) 
(OF 42)) COMpuLarscence engineering stucents. They not only help students excel in § 
exams sion also help them apply their actos: to solve real-world problems. These : 
books are widely recoummtesvec >=rs and adopted in most of the 
major technical indian universities. 

HALLMARK FEATURES 

- Well-written and error-free programming codes 

* Self-explanatory flow-charts and algorithms 

* Numerous examples and exercises 

Computer Science Classics from Pearson 

; SSMS ’ , 

DATABASE SYSTEMS COMPILERS 
Computer System : 

Architecture Wd 

Athed ¥ thy | Momca § La 
Alan Sethi deltrey 0 Ullran 

~.  °8131700709 ISBN: 9788131792476 ISBN: 9789332518667 
Aorris Mano Author: Ramez Elmasri, Author: Alfred V. Aho, Monica S. Lam, 

Shamkant B. Navathe Ravi Sethi, Jeffrey D. Ullman 

Available Now! 

5 Star Rated” content to Crack GATE 

TRISHNA'S 

GRADUATE APTITUDE TEST IN ENGINEERING 

COMPUTER SCIENCE 
AND INFORMATION 
TECHNOLOGY 
Alva Matjifet fof OAM. BANS esiakann

r 

ONoC, SAIL pape 4 Ol 

S
E
R
I
E
S
 

<
<
 

1
 

A
G
O
I
S
 

M
M
 
o
O
m
 

P
O
A
 
e
r
 

E
E
 

S
D
 

S
e
 

es
 

A 
e
e
 

" set -vie T? wp boun rote ovqytee AnnieS? 

2017 GATE anane Papers wt ts 
h Toe 

f
e
r
a
c
k
 

th
e 

9789332585720 

*@ amazon.in 


