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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 leamn 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 tvpes of datapath elements, main memory
and /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
Hayves(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)

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

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.

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

which operation to perform.

Computer Architecture
and Organization
Hayes(1998)

» The control part generates the addresses of instructions and data stored in external memory.

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

The CPU’'s datapath has the arithmetic-logic circuits that execute most instructions: it also has a set of
registers for temporary data storage.

Compute Organization

The processor logically comprises two main components: datapath and control, the respective brawn and
brain of the processor.

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

CPU

and Design ; : . S 3 . .
implementation, the datapath elements include the instruction and data memories, the register file, the
Patterson(2008) ATT, sind sddirs

Control : The component of the processor that commands the datapath, memory, and IO devices

according to the instructions of the program.
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Fig. 1. Simplified CPU schematic in Mano's
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book (1993)
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ALU
(Arithmetic Logic Unit)

!

PCU
(Program Control Unit)

CPU

Fig. 2. CPU schematic diagram in Von Neumann computer
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Fig. 3. Simplified MIPS CPU diagram
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Table 3, CPU units utilized for instruction execution
Instr. Units

Instr. Data
Memor inter Memary
:‘Ca:he]r G (Cache)
store = ’-

Write Data
. . Instr.
arithmetic Memory —= Register
/ (Cache)

logical r

ALU Result

jump

Table 4, Control signals for instruction execution

Instr, Cmtrol SIgnals —
Register ALU | Data Memory

load write addition read

store read addition write
add write addition x
sub write subtraction x
and write and ®
or write or x
branch read subtraction X
jump R % *®
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