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Problem Analysis and Recommendations of CPU Contents in Korean
Middle School Informatics Textbooks

Sangwook Lee' - Taeweon Suh™

ABSTRACT

The School Curriculum amend in 2007 mandates the contents from which students can learn the principles and concepts of computer
science. Computer Science is one of the most rapidly changing subjects, and the Informatics textbook should accurately explain the basic
principles and concepts based on the latest technology. However, we found that the middle school textbooks in circulation lack accuracy
and consistency in describing CPU. This paper attempted to discover the root-cause of the fallacy and suggest timely and appropriate
explanation based on the historical and technical analysis. According to our study, it is appropriate to state that CPU is composed of
datapath and control unit. The Datapath performs operations on data and holds data temporarily, and it is composed of the hardware
components such as memory, register, ALU and adder. The Control unit decides the operation types of datapath elements, main memory
and I/O devices. Nevertheless, considering the technological literacy of middle school students, we suggest the terms, ‘arithmetic part’ and

‘control part’ instead of datapath and control unit.
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Table 1. CPU descriptions in Informatics textbooks of Korean middle schools
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Table 2. CPU descriptions in university textbooks on computer architecture

Technical books

CPU

Computer Architecture
and Organization
Hayes(1978)

* CPUs generally exhibit a clear—cut division into data processing and control parts; the former is called
the arithmetic-logic unit (ALU) or execution unit; the latter is called the program control unit.

Computer System
Architecture
Mano(1993)

which operation to perform.

¢ The part of the computer that performs the bulk of data-processing operations is called the central
processing unit and is referred to as the CPU.

¢ The CPU is made up of three major parts: register set, ALU, and control unit.

¢ The register set stores intermediate data used during the execution of the instructions.

e The arithmetic logic unit (ALU) performs the required microoperations for executing the instructions.

¢ The control unit supervises the transfer of information among the registers and instructs the ALU as to

Computer Architecture
and Organization
Hayes(1998)

and control units.

registers for temporary data storage.

¢ The CPU contains the logic needed to execute its particular instruction set and is divided into datapath

e The control part generates the addresses of instructions and data stored in external memory.
¢ The CPU’s datapath has the arithmetic-logic circuits that execute most instructions; it also has a set of

Compute Organization
and Design
Patterson(2008)

brain of the processor.

ALU, and adders.

¢ The processor logically comprises two main components: datapath and control, the respective brawn and

Datapath : The component of the processor that performs arithmetic operations.
Datapath element : A unit used to operate on or hold data within a processor. In the MIPS
implementation, the datapath elements include the instruction and data memories, the register file, the

e Control : The component of the processor that commands the datapath, memory, and I/O devices
according to the instructions of the program.
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Fig. 1. Simplified CPU schematic in Mano's
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Fig. 2. CPU schematic diagram in Von Neumann computer
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Fig. 3. Simplified MIPS CPU diagram
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B opz w Z=zo] g BALS &9t thee MIPSE A Table 4. Control signals for instruction execution
Eo BE FIAYAAE] Z2a] Y 8§ I5 Control signals
o AYstal 3= 7= P Eo|t) Instr. Register ALU Data Memory
load write addition read
o AA/#7 ol lw(load word), sw(store word) store read addition write
o 2h<z/=e] W0l add, sub, and, or add write addition x
o 17]/HX WH: beq(branch if equal), j(jump) sub write subtraction X
and write and X
TEAHGA = A9 7)E HHES 7T F U=E A or write or x
AlsH MIPS®] 75 Wiofe] o] thaat o] et branch read subtraction X
jump x x x

1 PC @& AHgsle] §Holg el&sla, Ao Fo4
Wolg a4 e

) 9w WEeE Asls pE wHel gasre ge  BEONE MR AAZE ALUS RF ALEST e/
o ALLE ALesh Haos ALy e mae e P BHAIE Aol WS 4eaA on 3= 9y
et T T ok dolE wmel, dAzH, ALUR AMgelA ket
2r LU . - _ . B

B R o N Fig. 39 MIPS 7x& xza3e] Ao dad 7% 3
& d 5% . a H i pt pd =] =) -
_ eyl mEol ¢ et HolE2 sty glofA ALU Slo| = we, oA 2H,
LS o o ©O LR B B4 - ~
B 7] Bl WAl Bastths Ag melzth aga )
RiA [eNG) — =) 2~ = o
3 A gyol= wre 22 o gx]AHo 72 ol 29k Aol AT ARAQ £AE T FHALR
. L BAsE Aol okl W] AF F f1H 0 B
A wyels dx2E #9 g vzele] 7)Sd
/s BEOle AL 28 e dAsHe e B T AN AL YR A4T F dejEsag 7
TE Chd ™ = 5 = - =79 ~

ke oy FREY 52 38 AAs e Al d
o} Wgolo] wel AFEHE dolHix {ulY Ao A%
+= Table 49} 2t}

Azt 4% 4, J4M Hiok

X

=2
=
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