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News

Lectures and exercises will be held in the computer room of the department of computer science on the 2nd
floor of Ookayama Campus West 8 Building.

* This page was refreshed for the new quarter. (2026-09-30)
¢ This page was refreshed for the new quarter. (2025-10-02)
* This page was refreshed for the new quarter. (2024-10-03)
¢ This page was refreshed for the new quarter. (2023-10-03)
* This page was refreshed for the new quarter. (2022-09-23)
¢ This page was refreshed for the new quarter. (2021-09-30)
* This page is open. (2018-09-27)

Final Exam

e 2026-11-27 (13:30-15:10) final exam in the computer room of the department of computer science

Materials for Computer Architecture Exercise

* Exercise_12026-10-06 (15:25-17:05): Exercise(1) Using an FPGA board, UART, Input/Output
* Exercise 2 2026-10-13 (15:25-17:05):
)
\

e Exercise_32026-10-20 (15:25-17:05
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module main (clk, led);
input wire clk;
output wire led;

reg [26:0] cnt;

always @(posedge clk) cnt <= cnt + 1;

assign led = cnt[26];
endmodule

Verilog HDL code
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Digilent Nexys A7 FPGA board

Y

Figure 1. Nexys A7 Feature Callout

Callout

1
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Component Description

Power jack

Power switch

USB host connector

PIC24 programming port (factory use)
Ethernet connector

FPGA programming done LED
VGA connector

Audio connector

Programming mode jumper
Analog signal Pmod port (XADC)
FPGA configuration reset button
CPU reset button (for soft cores)
Five pushbuttons

Pmod port(s)

Temperature sensor

Callout

20

2

22

23

24

25

26

27

28

29

Component Description

JTAG port for (optional) external cable
Tri-color (RGB) LEDs

Slide switches (16)

LEDs (16)

Power supply test point(s)

Eight digit 7-seg display

Microphone

External configuration jumper (SD / USB)

MicroSD card slot

Shared UART/ JTAG USB port

Power select jumper and battery header
Power-good LED

AMD Artix™ 7 FPGA

DDR2 memory

https://digilent.com/reference/programmable-logic/nexys-a7/reference-manual
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Features

® AMD Artix™ 7 FPGA
o 15,850 Programmable logic slices, each with four 6-input LUTs and 8 flip-flops (*8,150 slices)
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240 DSP slices (*120 DSPs)
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Dual-channel, 1 MSPS internal analog-digital converter (XADC)
Memory

o 128MiB DDR2
o Serial Flash
© microSD card slot

Power
© Powered from USB or any 4.5V-5.5V external power source
USB and Ethernet

© 10/100 Ethernet PHY

© USB-JTAG programming circuitry

o USB-UART bridge

o USB HID Host for mice, keyboards and memory sticks
Simple User Input/Output

O 16 Switches
© 16 LEDs
o Two RGB LEDs

o Two 4-digit 7-segment displays
Audio and Video

o 12-bit VGA output
o PWM audio output
© PDM microphone

Additional Sensors

O 3-axis accelerometer
o Temperature sensor

Expansion Connectors
© Pmod connector for XADC signals
o Four Pmod connectors providing 32 total FPGA I/O

Six clock management tiles, each with phase-locked loop (PLL)
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Final Exam

e 2026-11-27 (13:30-15:10) final exam in the computer room of the department of computer science

Materials for Computer Architecture Exercise

Exercise_12026-10-06 (15:25-17:05): Exercise(1) Using an FPGA board, UART, Input/Output
Exercise_2 2026-10-13 (15:25-17:05):
Exercise_3 2026-10-20 (15:25-17:05):
Exercise 4 2026-10-27 (15:25-17:05):
Exercise_5 2026-11-10 (15:25-17:05):
Exercise_62026-11-17 (15:25-17:05):
Exercise_7 2026-11-24 (13:30-17:05):

Lecture Slides and Materials

Lecture_012026-10-02 (13:30-15:10): Guidance and Fundamentals of Computer Design
Lecture_02 2026-10-06 (13:30-15:10): Trends in Performance and Power

Lecture 03 2026-10-13 (13:30-15:10): Memory Technologies

Lecture_04 2026-10-16 (13:30-15:10): Caches: Direct-Mapped

Lecture 05 2026-10-20 (13:30-15:10): Caches: Set-Associative

Lecture_06 2026-10-23 (13:30-15:10): CFU Proving Ground, Branch Prediction

Lecture 07 2026-10-27 (13:30-15:10): Branch Prediction (2)

Lecture_08 2026-10-30 (13:30-15:10): Pipelined Processor (1)

Lecture_09 2026-11-06 (13:30-15:10): Pipelined Processor (2)

Lecture_102026-11-10 (13:30-15:10): Virtual Memory and Dependability (1)
Lecture_112026-11-13 (13:30-15:10): Virtual Memory and Dependability (2)

Lecture 12 2026-11-17 (13:30-15:10): Superscalar, Data-Level Parallelism in Vector and SIMD, Input/Output and Bus
Lecture_132026-11-20 (13:30-15:10): Interconnection Network, Multiprocessors and Multicore

CSC.T363 Computer Architecture, Department of Computer Science, Institute of Science Tokyo
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What's Computer Architecture?

Computer Architecture is the science and art of
selecting and interconnecting hardware
components to create computers that meet
functional, performance and cost goals. Computer
architecture is not about using computers to
design buildings.

HEHET —XTIOFrDHR—LR—IUM5 http://www.cs.wisc.edu/arch/www/
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swap (int v[], int k) 01 2 ...

{ v
Int temp;

k

l

||

temp = v[k]; swap 1
||

vik] = v[k+1];
vik+1] = temp;

CEETCREdLI-TRI S LA

K CSC.T363 Computer Architecture, Department of Computer Science, Institute of Science Tokyo 14



RISC-V Instruction Set Architecture (ISA)

funct? 1s2 sl funct3 rd opcode R-type
0000000 rs2 sl 000 rd 0110011 R-type add
0100000 rs2 sl 000 rd 0110011 R-type sub
0000000 rs2 sl 001 rd 0110011 R-type sll
0000000 rs2 sl 010 rd 0110011 R-type slt
0000000 s2 sl 011 rd 0110011 R-type sltu
0000000 rs2 sl 100 rd 0110011 R-type xor
0000000 152 sl 101 rd 0110011 R-type srl
0100000 1s2 sl 101 rd 0110011 R-type sra
0000000 1s2 sl 110 rd 0110011 R-type or
0000000 152 sl 111 rd 0110011 R-type and

&Ldap’red from Computer Organization and Design, Patterson & Hennessy, © 2005
CSC.T363 Computer Architecture, Department of Computer Science, Institute of Science Tokyo
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swap:
add
add
add
1w
1w
SW

SW

ret

X2, X5, X5
X2, X2, X2
X2, x4, X2
x15, 0(x2)
x16, 4(x2)
x16, 0(x2)
x15, 4(x2)

RISC-VO7 LI EREICEBEIN-TRT S L

K CSC.T363 Computer Architecture, Department of Computer Science, Institute of Science Tokyo
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I_J7K5 = nnb\b/\_l\ '7170) = |:||:I

swap (int v[], int k)

{
int temp;
temp - V[k]’ :> . :>
vik] = v[k+1];

vik+1] = temp;

) &

CEZBCciEnL=70I 34

WS IELSNT-T OIS L (BHMGTOEFY)

Af_a'
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swap:
add
add
add
1w
1w
SwW
SW
ret

X2, x5, x5
X2, X2, X2
X2, x4, X2
x15, 0(x2)
x16, 4(x2)
x16, 0(x2)
x15, 4(x2)

\
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4GB (32bit) memory space and virtual memory
T ——— e — — ——

0x00000000 00000000 00000000 00000000 000000002 = 010

T:]
top - 11:35:26 up 10 days, 19:49, 2 u=sers, load average: 0,01, 0,01, 0
Tasks: 164 total, 1 running, 183 sleeping, 0 stopped, 0 zombie
Cpufs): 0,0%us, 0,0%=zy, 0,0¥ni,100,0%id, 0.0%wa, 0.0%hi, 0,0%si,

Mem: 4002924k total, 3252404k uszed, TE0220k free, 121808k buffers
?wap: BOR20T2k total, Ok uszed, BOEZ20TZK free, 25T0504k cached

PI0 USER Bk WIFRT RES  SHR 5 2CPU EMEM TIME+ COMMAND

10348 B95 584 5 o000 001,00 init
2 root FT -5 0 0 o5 0.0 0,0 0:00,00 nigration/0
3 root 34 19 0 8] 05 0,0 0,0 000,00 ksoftirgd/0
4 root FT -5 0 0 05 0.0 0,0 000,00 watchdog/0
5 root ET -5 0 0 05 0,0 0,0 000,00 migrationl
& root 34 149 0 0 05 0.0 0,0 000,00 ksoftirgd/1
T root FT -5 0 0 05 0,0 0,0 000,00 watchdogs1
g root FT -5 0 0 05 0.0 0,0 0:00.01 nigration/2
9 root 34 19 0 4] 05 0,0 0,0 000,00 ksoftirgd/2
10 root FT -5 0] 0 05 0.0 0,0 0p00.00 watchdog/2

OxFFFFFFFF 11111111 11111111 11111111 111111112 = 4,294,967,296 - 110

K CSC.T363 Computer Architecture, Department of Computer Science, Institute of Science Tokyo
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 LEDD R
set_property -dict { PACKAGE_PIN E3 TIOSTANDARD LVCMOS33} [get_ports { clk }];
° Nexys A7 FPGA boar'd create_clock -add -name sys clk -period 10.00 [get ports { clk }];

B set_property -dict { PACKAGE_PIN H17 IOSTANDARD LVCMOS33} [get_ports { led[©] }];
XC70100TC59324 1 set_property -dict { PACKAGE_PIN K15 IOSTANDARD LVCMOS33} [get_ports { led[1] }1;
set_property -dict { PACKAGE_PIN J13 IOSTANDARD LVCMOS33} [get_ports { led[2] }1;
set_property -dict { PACKAGE_PIN N14 IOSTANDARD LVCMOS33} [get_ports { led[3] }1;

1 d
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.
module main (clk, led); b §
. ) aea
input wire clk; o
. ¥ SMULATION d Synthesis Implementation
output wire [3:0] led; R
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" s ngs " s
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