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* Power supply
Veec =2.7V to 3.6V

%[0 iXAirio-Base #

FoTAhELXD
3.3VDI/OBEIL,
Web TR TET

\ BRI 6

| —
EIRIZ3.3VA

Zxl?
U % HArduino
BZRVERA!

RESETODEE 7 R

CommandLatchEnable = 1;
ChipEnable = 0;

mand Input Cycle Timing Diagram
WriteEnable = 0;
CLE f T
cLs tcLH
ics tcH I01
102

7 j.. ™

taLs tALH

el el el el e o S )

=
m
W N
H
N
=
=% =183
a o
o wonwonunn

WriteEnable = 1;

CommandLatchEnable = 0;
4 ChipEnable = 1;

while(!rb) {

rb = Busy.read():
serial.printf ("Busy:%x\n",rb);
myled = 1;

CLE=H,/CE=L,/WE=L
DBFIcaY F#®
ABT B AR,

10=0xFF(§~_TH)
DK ICRESETENEIC

13




SSD Doujinshi

ZF v u Tl
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When a Reset (FFh) command is input during Ready

BB,
BusyAEju iz !

FF

RY/ BY

tRsT (max 5 ps)

F—xy—MEY &b
BUSY#A31—0—>1¢&
B k94

Table 5. Code table

Deseription o8 | vo7 | wos | vos | voa | o3 | wo2 | vo1 Hex Data
tstData | Maker Code 1o o 1 1 o |o | o 98h
2nd Data Device Code 1 1 1 1 o o o 1 Fih
3rd Data Chip Number, Cell Type 1 0 0 0 o o o [] 80h
4th Data Page Size, Block Size, o 0 0 1 0 1 0 1 15h
SthData | District Number o | 1 1 1 o[ o] 0 72h

[ COM?13 - Tera Term VT
A
ﬁl‘ T WP REE BEES IVM-MQ MIFIW)

ID READ#

ZDBWT
B{ESSD
ERZwdL?

LYVDRY
BrIRTRL
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SSD ZBELIEW T EWS RZIED LEIN SRS TWDTY
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DAY R—RZMHTEHIEEARETY, /0 B 3.3V D THERELTILE L,
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BRI, W fORA NNz R L7
BXiCid Raspberry Pi Pico ® 3.3V L ¥ ol —%
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IV TS MERELEDE SIS TOET

X 2: Airio-Base

1 https://crane-elec.co.jp/products/vol-14_airio-base/
2 L. BOKICHiFDAR— R 2ihid 2 3B ob Ly,
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Raw NAND I TC58NVGOS3HTAO0 |

PicoSSD IC#&5#K LT\ % Raw NAND &34 < 8
%27 @ SLC NAND I'TC58NVGOS3HTAOO | §§ % © 32 §§
T, Asld 16bit, /Sy —J13 TSOP48pin T NS ¢ 48 B No
$(W3). F— & —MEFAY LT D web~<— wEL g7 BB et
VBRI O—RTETENTEET, §§ j} §§ §§

ABE IS —YTINNCEVHRELL, Ve 512 wE Ve
RATAVEDA Y E—T 2 —RK 15 KT, M 43 e
PicoSSD T i& Z 0 Raw NAND 7 2 {4 # © WE g 3B oS
X% 9 A, Chip Enable U DEH5IE AT EE Egﬁz’ gg g ﬁ?
X578, 16 AEHITNIEOK T, &5, Ne gz 2 B Ne

WPB(/WP) 27 )V A LTNET,

ABERE

PicoSSD icid USB fin 7hd D &9, T, A3 R—FD USB i 7% PC L%
B CHiHT %72, UART 77\ 7 HELTHEALTZE W, 2D USB i 7SIk E iR
A TEE YA, E/z. 12C Grove HR—F1H O, {REL Y OLED #8175
EDATRET Y,

ZDiFh, Vtw b SW, Raspberry Pi Pico D773y Zli i EMEIREINTVE T,

E 3: SLCNAND EV 751>

AFHEGE

PicoSSD DAF I/ EDEHII T LA 2V &ET web X—I 2B ILTEE W, HIFIWWE
W B o752 IE Twitter 72 ED SNS THERESLTHTLIEE L,
PicoSSD #/##8/ T X— " https://crane-elec.co.jp/products/vol-22/

3 https://business.kioxia.com/ja-jp/memory/slc-nand.html
4 7 77)V b D PicoSSD Tl Raw NAND & 1 {721 F22E &N T b, 2 MHET B 551 1— IS TR
Tl - FEDRBET,

BREtI L1V EF (@crane_elec) BE HE
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N F =T HERGE G £ I,
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Bl: T4 LY +UBEMER

o4 (Tavy) BROT7YERER
Bl : 7 FLRXDT—%4512bytes®E ) — K
Bl 7 FLRYDT—%4512bytesE 54 b

A L= DiRE|

AR —IAN\DT 7 AEREREE T &I
DETBE K1DOKICT TV r—vay
BefE, 77 ANV AT LR, 71y 77N
A ABEC AT BTN TEET, SSD
HDD &V o7 ARL—VUd, T aw 7551
ABEREICHIE LU E TS 1: XA FL—YD1RE

T7 ANV ATLERE T, T L7 NUKEE, 770V, T 70OV DT — 2 k&N
FVERIENTED, NSO T 71 AE R T Ty 757751 ARS8 O BRI
TR ABERICEBLET, Ty T TNA ZABEE DR/ N7 A AT T R EMEENE
o BIAYARE, —MRINIC, 512 ~ 4096[Bytes] T. AL —I 2 TRI 2T A X
ZE—T9, 774NV ATLEEEN, 77—y a VRN S DY AT La—)VER
B RNOT T 7 TINA AMEE D 17 ZENDT 72 AERICZE L E T,

DEH, APL—VDREELTE, BETAX (IEZTAR) TIVALI—FRZ
A NTBRTORREZR I NI RN T EITEDET,

R R—S D& E|

B {F SSD Di#RIEIE TUSB host |
....... et
QVF‘SSD @T%EJZLJZODJ:")LC&?E?O (" USB Mass Storage h
USB 7/3NA AREREZ R DAV HR—FD !
GPIO I A~ i A1) 0 Raw NAND 7Z# 4255 L
%9, USB KA KMUMNSH B &, USB Mass
Storage ELTHAS XKD ICRAMaAYT7—LA
7R LEDS, CORFOREICH-
D, Airio-Base Tavt 7 hFERITOEL
7z, SRAM DK Z > Raspberry Pi Pico &
HEIRATRET Y,

& 2: B SSD D#ERE
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USB Mass Storage D{1§Hd»

USB Mass Storage HAEIC DUV T, Arm” Mbed™ BA¥EEREES®, Raspberry Pi Pico
FIFBRIETE, HAEIA 7 IUNHEISNTOETA, EOXS HMHATEEL T
BT DOWTIEE ZFHIHL £ 9

USB 7/\1 Z#HA1E

USB 773A AW USB R A McHiEN 2 L. Endpoint0 &5 ARG ZFIFHLT
FIH LB T TN E 9, AL —UB%REZ 2189 % Bulk-Only Transport ZFIfHd %
feblic, DUROKS LB TN KT,

L. 57 RLARID YT

o USB 731 RICHHT 7 RLAZEHIDY TS,
2. BT AV T RS UTLARON e 5 A M@
s FINA A7 FA (USB Mass Storage) .
o UITUIFA (SCSIEMMa< > Ry k),
o AYHB—TxAA7 b))l (Bulk-Only Transport),
o SN B RGES T R L
Bulk-Only Transport ?
YL 52 7 9% &, Bulk-Only Transport 7’1 k1
IEREST, ARV R, F—=&, A7 —XAEHIDPHH
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£iMD X 57 Command Block Wrapper (CBW) <> R
FATAT—bh, T —Riizik A7 —F. Command Status

Wrapper (CSW) A7 —X R @HIAT — M 2BE 528

TR — DR LE T (5 3). LJ

Raw NAND D¥5t%¥ [ 3: Bulk-Only Transport

Raw NAND IZi&, RICHIAT 2N D 272, Ty 77N\ AZAELTHHT3IC
\. Flash Translation Layer (FTL) &\ 5 ZHBEE MR EDE T,

BoMLGEERIDREER

Raw NAND Z#5 ICEHEHZ HI1IE, FHaiic, 7 — ZRBEHEIE, THEHRE (2EY
Mz HighiIc§22 &) WRABEICRDE T, ZDH%RDOT T T LEECTHTEDE Sz N
st ULEY, EfESSD Ot/ MEFETIE. LPC11U35 O SRAM BEDHIFINTT —
SORBENRER AR THEL TS0, K4 DK 1 71y 7Hizb Ak 136[KBytes]
$555 2[4 % | 1[KBytes] HEFEEHD ST TVET,
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SSD Doujinshi

AR7Ov 730 P 64 pages -
RERITTvIhb-la, RE7ay gedord
ZICYIDBZ B BB EIC D E T, 3
FIfF SSD DA &7 MR T, MENCA 9
B7avyrzEELTEY, BTy s g
DZEHT —7)ViE, LPCIIUSS XAV D o :
EEPROM 7 LTV E T, 2 ik
4 &SI Raw NAND 2 chip H® & :
B 40 IO sk, RERT Oy ZHME T - Sector 2048
LizexoRZFETay 7 UTHMRLTE S ‘_,um-:::.‘-Sector 2049
b -
F—HRYFTE 3 .
HERAALET =2 GA LUK ) B E
BYAIHATTS —ATENREICADE 8 xf{mmﬁgjnﬂm
ER 7“—7‘\{:— }‘ALCJ:E) k. \5\12[Bytes] IZD é §§ mm ________ (I
& 8bit DT —FlIEREIARELEENTY & T e & Tavy<39>
%9, HIESSD Darvt 7 MERTIEARE
e E4:70v78WHT

HE - BETAHKEBDOTEL

NAND XEBEUR)VIE, B2« HEAAZEORTETHIELTVEE T, FFEDIV
ICHIEDER U RO KIITHEF AR Z 0 I S B2 EZITH5 T EMEXLNTY, B
£ SSD DAVt 7 MiEFR TIEARIEETT,

B{E SSD Z{E 5 Fc S DFIE

Airio-Base N\O firmware(FW) DE ¥iAHFIE

Airio-Base 3#RIXEt 7 LA & O Arm® Mbed™ Hift~A a2 R—REGHTT,
FIFIE T IV TEIET S Mbed™ BiEiZ WV E S, Mbed™ DHEE SSD HlY—ATa—
ﬁ%FMmmHmonmmm??@WLT4V$—FL§?Omﬂmmp%EWLFSVN
VBRIV ITBE, TIPS FW 22X O—R$ECENTEET,

ISP R4 ZHILIEAS USB H6id% &, Airio-Base A PC i [CRP_disable | &125
ZHIDOR T A T UM EINE T, NI4T 2B L firmwarebin £V 57 71V H
Bz, TOT7AINEHIRLIZZIC FW Z RS & ROy S THEARET,

Airio-Base & PicoSSD Z#fi L. PC L##id %L, USB AL —2 L LTCEEERL £ 90

1 PicoSSD B EHR—2 % BIRLUTL 72 & W https://crane-elec.co.jp/products/vol-22/
2 ISP ARV EMUENEY Ly bRZ V2L TERNTT,
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SSD Doujinshi

Windows TR S 575 DFIE

FW & EA AT ATE SSD % Windows Tk S8 578121, Linux™ Z LT/ S—
T aNEK s 74— M ARENRHDET, root HEFRTITo>TLEE WY,

o TINAADR

# Is /dev

/dev/sda h’d % C L fEsl LTz &

o LI RYA RXIREDNER

# fdisk -1 /dev/sda

A =2 (517

# fdisk /dev/sda

fdisk [EHFERY—V T, FalDaAX Y RTHH S—T 1 > 3V Z{ELE T,

p: BUEDfE 2R

n: B S—7 2 a B

w: HZIAAHLTHEYT

# Is /dev

/dev/sdal W5 2R LTLIZE L,

s J4—<vh

# apt-get install dosfstools

mkfs D7+ —< v MeHELIZOT, FdDIARYRTT+—< v 270 E T,

# mkfs -t msdos -n USBDATA /dev/sdal

Windows &4t 9% & TUSBDATA | LW S ARITD R T A TH R EN KT,

BESSD DR FL—IVBEENVFI—VHER

AFL—VRE

FIHATRER 27 280 4016] &7 % | T, ARICUTH 2[MBytes] T,
RNOFI—V4ER

BRI, U —F 20[KBytes/s], 7 6[KBytes/s] T

, O
% ? RAWCHRDLH WV DHZEESSD £ &E LT, PicoSSD

| BiRzfAT2 L. RAKERFLEEH CEEDFC HFE
lc. SSD D FTLZRE - RERTHTEHTEE Y, PicoSSD £
#IClE USB-UART B 7/\v TR 5 TY. TEEKDHS
HlE. €0, TEATEL,
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B{ESSD T&iHh 9 BE CPU

[CPU DAIDITE | VS HET. TDA (L0HATHIET S50 4 bit CPU) A
NENTVET, &TAT, TOCPURERK 16 HOMBLATOTILTEEE A, T
4 CPU ZEFES %75, boRiLD@mpz#ihLizne BnELiz, 22T &L IX
ZEMNREER % 2 IR L7z 8 bit CPU (%4413 TD8) Z/E0 %9,

LA L. TTTCREZRDOD ROM £V 2—)VOBETS, TD8 O ROM iF. 12 bit X
256 M OBKRE T ZRENH O, DIP ALy FHESLDIFKELTRITY, /e
ZOKBITE ROM ZHETAEETaA—T 1> 7 2D BENTIEHDET A,

ZTTHFLETIE, PicoSSD % ROM ELTHWAZ LT, COMBEERIRLETD,

IN—F 78Rk

TD8

SRR L ICRLE T, miEEHE.TCPU @e;;a, —
ORIDINE ] 115 3 MiEBIRLE L,
PCB #iHE. JCEEHRORI B BICSE §
TV EELR, ROM ZHROE Y T 58
T2 HREL . EHERORIESEC [
LELz, i

B{E SSD

IS=Y 72K 21RLET, HIESSD X, B8
Airio-Base (fDHMk) & SLC NAND >— = 1: TD8 D/ &
VR (HOEAMR) MO ESNET, 1/F A
B GROIND) ZMICA%Y /350 [
LT, NAND OFA#EZITLDD, (B
TD8 DROM & LCHfex ¥ x4, [
Airio-Base D> D% €& NAND #i |
CEP LT WAz, I/F FEEDOA
HAE I, 12C 1/0 THZRVRT
RELTVET,

B0 2: B SSD DOHRRI—Y

1 &S [CPU DD ATz J k&t A F L iR (2003)
2 https://wireless-square.com/2017/07/31/cpu DENO M /z, tdd Z2{F>THELIZ, /
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$SD Doujinshi

pA=L A N

PicoSSD D SSD ¥ FILT 155 I /b L8GET 5T LT, B CPUOROM &
UTHRET 2 X510 E 4, ASEZOFIEZENLET,

B SSD (ROM /N1 F 1) EEAHES)
USBMSD_STEP1 7 5 A%tk L. UART /12 AHRE T,

Windows ¥ 3 I HAE SSD % USB ##%i L. HHDUSHAE LIz ROM /NAF 1) &2E
TIAARET, TORFUART ZE=XZL . ROM/NNAFYDEZAFRLET RLAZ AT LET,

B{F SSD (ROM & LTEMEET € BE)
CHESEY Y INTOT T LCHELET, £, MOFIMTAELY FLAZ,
ACBIRFIC R AT K DICEELE T,

T, MCP23017 5475V 27 uy s McA v R—rL. ROM DA I/F &L
TIRBHES KoICa—7T 7 LE S, TN THNE SSD % ROM 129 % #Efiild OK T

3 PicoSSD B ER—Y 2 B LU TL 2 E W https://crane-elec.co.jp/products/vol-22/
4 EIHTHENTBFICHES>TECTAEFICOVT, FENCHEZ R YVOBRLZAVIRET,
5 https://os.mbed.com/users/hsgw/code/MCP23017/
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SSD Doujinshi

BfE CPU(ROM)

FIfE SSD i3t 7% (512B) B[ THiArHE g5/, TD8 D ROM 1M T 1t
JRWNEDET, BT ZORIY: 256B 1&, AT v I OmaI—REHREFEL, %1 2568
. AITHIA T =22/ 75T LIcLE L,

& LT, LED ZF AF o8 EilT5 ROM I—RELMORLE T,

0000000 Ob Ob Ob Ob Ob Ob Ob Ob Ob Of 00 00 00 00 00 00
0000010 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00

*
0000100 33 66 cc 88 88 cc 66 33 11 00 00 00 00 00 00 00
0000110 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00

HE

B CPU & SSD T, “ %@, FH. ZLTHMICOVTORBORMNER " #atE
LT, TERRE I Ly F A7 A1 K | VS INGHTA ST A LT,
WIRETIE. CONRARINADEAN [42) TLI, LAFAOEXET, ZCTHHHT

Ay, (B8 JERORER &, TEAD 42 [TEB5E | CIETFICERLTLEVE
F. TD8 14 8 bit Ll FOBEEZ 75, F I > TR R ERIE Y 5% £ 4

HEAE
4213 5 BAOAZTVHOES T, HETVHE. LFORTAHTEET,
1
Cn — anCn

DED, I0X9X8XT7/(B5X4X3xX2) ZHELFET, LML, TDSEMELM
TEEA, FHIZ, BLEOKROIRUTRETHETT D, WNMNTHIDEZT 0D
T,

ZC T RECEORGRZEALE T, TDS I 0h 5 255 DI UM Z KW izé,
TD8 MM71o#[O %I a+b TIH. (@~ b) mod 256 THBHELEMEET (a. b ldE
B)o TTTnmodN EWHIRAUE, MEH n ZHEN THI-TRD | ZELET,

EL b WAHOEE. 256 L HWCERTD, 256 ZiEELIERED b DY 1575
b! ZRDZTEMNTEEY, TTTINEELLEREO n DEYVaTWE ) Lid. nx=1
mod N &2 X5 5BE x DT eHEVVET, TVaTWHARESEHIE, BI0EI,
EVaTOWHERIBZCLELTERTEEY, HIAE 10 -5 Z5IHLIZWEA, b
DIC 205 ZHNF BT ET, 10 X 205 mod 256 = 2 L REFOFET, i, BHbDH 2D
REFEOYE, GEY N TIBREDRDOEEDET,

6 RYSATRLA, LRI TGy FNAD « 774 R ] iR (2005)
7 https://manabitimes jp/math/657

24



SSD Doujinshi

DIEMS, =51@FX2051C, —4E =21, 3@ X171IC, ~2E >1ICEE
WzonFEd, DEDS5FEHOAXTVEIE. (10 X 9 X 8 X 7 X 205)>>2) X 171>>1
mod 256 ZEHET AT ETRODENE T, TTTITLIX, 3DEI2THETT,

ROM O—F
ATV Cre X Z2st L, LED ICHi /195 ROM a—RF7ZLL FITRLE Y,

0000000 03 07 00 05 Oe Of 05 00 Oe Of 00 05 Oe Of 00 Oe
0000010 00 05 00 Oe 00 05 00 Oe 00 05 00 Oe 00 05 00 Oe
0000020 00 05 00 Oe 00 05 03 00 05 Oe Of 00 Oe 00 05 00
0000030 Oe 00 05 00 Oe 00 05 00 Oe 00 05 00 Oe 00 05 00
0000040 0e 00 05 00 Oe 00 05 03 00 05 Oe Of 04 09 ff 00
0000050 00 00 00 00 00 00 00 00 00 0O 00 00 00 00 00 00
*

0000100 00 Oa 09 ff 06 02 cd ff Oa 06 08 ff Oe Oa 80 12
0000110 80 20 40 16 cO 10 20 1a e0 08 10 1e fO 04 08 22
0000120 f8 02 04 26 fc 01 00 ab ff 2b 27 80 2f 80 40 40
0000130 33 c0 20 20 37 €0 10 10 3b fO 08 08 3f f8 04 04
0000140 43 fc 02 00 47 fe 01 00 07 ff 4c 48 00 00 4e 00
0000150 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00

ﬁ% L‘ 5 OUTPUT
MEFEMNTEE L, FHERRIE D 3
IOHz iIfFE—R TR DXL,
HITR—hIicEH LIz LEDIC 2 #( T
r00101010) &F£RENELE (K3), T
Nid 10 EEICE I & 142 T,

)
T

===
R18
ST e
Sl

f ,,

l

-
st

H3:EH. FH (58 TEORROEX
BhYic

FIfF SSD % ROM IcLC, HfE CPU ZEh TN TEEL LIz, Fiz, YadFH TR
LIRHER T, “4E&. FH, ZLTAMIICOVLWTOREDRBEDEL” ZEtETEXL
Too MREHOMPEICHIZ-T, HREIENEDIERR « HIRZ VDB BIEO LEL, T
DGZE0 THELRL L £ 9,

Icbh (@lxacas)
FRBOXEEEZZDIETI 77 LTELDOIETT! !
TD8 MEMRHALLAIE (B LLNUL) DM <TFEELN,
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SSD Oy FO—>DHLE

R R

FHIEEABHBHFEDBIE T PCOARREHBHWICE>TWA EENE T, PCITid
F e RIFIET BT N—RTF A RS T4 T (HDD) BE D NTWE LA, JEER
BERAVINE 72 SSD 1T, BAICHEE b >TETVET, SSD IS THETT v a
REVZffio i E TR, IO L TRSRETH Y. LT — 2w
LA B 71, SSD T ha—I 4 (ke ) LTV ET, A<hich, SSD
WICETERUFZFEEENNE SN TVE T, 4El, SSD Yy ha—IML W51t
HITOWT, BHHISHNLE T

SSD Oh g
—f&H97% SSD DI ZK 1 I RLET, Z&f ﬁ%i"m j «»‘

CPUMBRFLoTeT— 22N T 27T

YaRrEY, TROBTABLGHRMLE gty Sa
HilfHId % SSD I b —S, HilfEIC Bk

F— 2R3 % DRAM A SRR STV B11: SSD DR

9, AEARNAKEE SSD Tld, BB~ EBEROGAT v THEDNTVE T,

SSD DEFMGENE (T —2EEAH )

T —REBEZARBOEEZK 2 1TRLET, SSD a2 ha—Fid CPU 5 EEAA TR
a%%s&a%‘—a}:%%ﬁwa (P77 FLR) 22 Wb E, T—R%ZTTv Y aAEY
%i&’ﬁ‘&o
ZOBEEARNEUT, CPUDSFHILT RLAEZTHD £, SSD DY R
I/Xha?ﬁ’ébi‘% 7 RUAZ 2 8
&, 70 a ATV HEICES
WZzBEHENTLES>NSTY, SSDaVh
H—F1&, FUYEET RLANOHEEABD
HHELUTHKEGAETE, 79y 2a X8O
HDGATICEZAT T LI K>, SSD AV
NBZTEREMMZBEIICLTVET,

1 SSD: Solid State Drive, **EAAETE A€ Z2{fio Feal 2 E
2 DRAM: Dynamic Random Access Memory, #ii5& A€
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SSD Doujinshi

SHET RLALYE T RLADDEMND
(SBEDE) &, ROERT —7 VMg
NET, SSD AV ha—SF, F—2ET Ty RIE7 KL 2T KL
TaRBVICEZAAIRIC, mEHRT— = SsD e
7V DRAMLIEHSHHL. 7L (=2 | s
ICBIEUTHIO S X5 LTHEEET (X
3). X 3: TR T — 7 IVOER

F7z. SSD IV ha—F1d 7T —%7213 T <. DRAM FOia¥Z 7 —7 )V L 41
T a REVICEZIAHR, B L SSD DFFEMTISNTE, BhSmMET—7)
EITTESL XL TVET,

SSD DEFRIGENE (T —2EEHHL )

R, T—RPHHLOE 2K 4 TH
HILEJ, SSD a» hu—Zd CPU A 53t
HHUELRE, FAH LT LA (G
RLR) 2% 7i5 ., %9 DRAM Z5 |
L. amBR7 RLAISHIS S 237 R L A%
RUTHOHILES (X 4),

LT, DRAM D HED LB B ® 4: T T — 7 VOB
LAZEST, 75y a ABUDEHHRD

F—REHARMLET (M5), FLTED S50
F— 7 CPUICTELE T, e
YR RL
BOT. BESERICERT . ek =
ICEO P EENBCEABOET, SSD AV

TTw e RE L. O E L
ICETARBUADTT — 255 558 =

FO—Sd, ELLSFEEN T — 2% [fioT, B 5: 7 — 2O L
BT F— R B EE S (TT—EIE) BIH-TOES,

SSD DEERE(L

7Ty ya ARV RZONE B 1 EOFAHUIRE 7o, 1 REIOFZAHR
BEAIO~EIVMHNOET, DED, TIv T aXEY 1 DICHT 5ESIAHE
JE3E MB/ ¥ THD, HDD DIfREL HEDEDLOHEA, LML, SSDIZTTva
AEV ZZRIARFICEI NG T LIcKoT, BE~ET MB/ BOEMiae 2R L £,
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SSD Doujinshi

{‘Bank0} { Bank1} { Bank2} { Bank3'
SSD Channel 0/ L Lo L ;

e I T o e mE mem < EEorushs

JSy2aXEUDTE

Channel 0&HB T 34DD TSV A AEY(CMBICT —FERUAFH. 4F v TG ([CEZADIEIEEEAMEC
Bank 0

Bank 1

Bank 2

Bank 3
40us 1600us

(X 6: FEFiAHIc L ZEMEEEL (4 15)

613, SSD AV FA—FIC 4 DD T Ty ¥ a AEVF v I B UT EEAARETH
72T, SSD AV ha—F M 1 DHDT Ty ¥ a XABYDT—2\y T 7T — XL
AFH (IREDKE] ), HLNTHZAHZERTEHE, 1 DHDT T v a XAEVIIHIVE
MFCTT =230 T 7 BEAEY LIVADEZIARZITOET (FREOREH ), TT T,
SSD Y ba—FFZF DFEXIARGE [ Z2F5123 1, IUC 2 DHDT T v v a ABVICT —
2ZMUABRET (L5 2 DHOKEORHH ), FIC, 2 DHDOATY VO EIA
RFE RG2S, 3DHDT T vy a REVCT— 22 HUARET (LS 3 DHD
IREDHER] s TOXIICHITETZ T EICEST, 4DDT T v a XAEYF v ISR LT
ARHICEZAHIFZEEELTENTEELT, TOHGA. FEZAAERIKIZIE 4 512750
ESC)

SSD AV hA—IN5ET Ty Y a AEVICT —ZEFUATL R Z F v 2V EUE
T, FyIVEEEDTLICEST, EHIEE EF2CENTEES, X713,
2 F XXV EFST 8 DDT Ty a AT VICARFEEARE LIZHITY, TOFITIE, 1

SSD Channel 0
D _ o
J¥h0=3 chane . OS] | GDSH | GDSE EDEE | K EEOFLASHE
— T T T T ISy aXEUDIE

Channel 0 Bank 0

Bank 1

Bank 2

Bank 3
Channel 1 Bank 0

Bank 1

Bank 2

Bank 3

B 7: LHEEAHIC K BEEREL (8 1)
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SSD Doujinshi

"Bank 0} [ Bank1: { Bank2) { Bank3
SS\D _ Channel 0
I B cramel 1 EASH) | OIS | EDRSH) |EDSM X EEORASHE
e, (OS], | (DSE, | FOedl DGR - -
e S (S
X 8: XFIE FAHKIc L ZEMEREL (16 1%)

DHDT Ty vaRXEVE 5DHDT Ty ¥a ABVDZFNZFNIC, 2 DDF v )V{lio
TRAFFICEZART —RZZHLUIAFR, EHIC, FFICAEYRIVADEZARZRIBL
TVET, TOEIITHITAITECLICEHST, 8 DDT Ty a AT F v I LTRIEE
ICEBARIMEEERBEENTEET, TOEE, BHEAREREIH 8 5D ET,

FIRIS, FrV 4 DBF>TT Ty aXE) 16 MICFHFEZAAZIT, FHEA
HEfERE 16 5 Uz K 8 IR L% T,

IURE—=TF4 XN SSD T — &2t > Z—[alF SSD Tk, HlZIEF v IVE%E 16
Db, FRFEEAREE 64 DL EICH & EFBCLIic&k->T, BT MB/ BOIERICHE W
BEABEREEBLTOE T, s UMEREDM LIS DWW TIEFIHZ ARG LE LI,
[AREDE Z 7 CHEREN ETEE T, 72 LT7T v a XB) DA UIFEEAR LD H
WOT, SSD Oy ba—I R MLy Zidiabiank s, WHEEZ 8 Th EXE5
WENHOET,

DX, HHEOETE/ NIRRT v T EL A NTEREE R T —IVT7 v T T&
HTEMSSD DRKEIZAVY EDO—DTT, HEEMEUTE, MhREm LictE->T, #Ha
ARRBEEBEBNERELIRDTENT A MCE ARS8, TA N - e EZEIHITS
FiffipiFeo. BEMOERICH STz B BES EEICARDET,

EbYIC

ZlalZ, SSD OEAR AR K EZEL, SSD I ha—F DEAMRIRIZENC DT HiH
LELE, ThEHAT. SSD DO LEITIKTD, DU E > T W2 =53
WTT, 5%6. BLEKESHDHOELZS, SSD a2 ha—J DX DFLWHEEE,
SSD /NI « KARALH G, MDD DHALTES, 130 SSD I} 7=Hf5%
BIFREIMAE S, AT TWREINREERVET, Tld,

R Rt

SSD BRICHEDOT 10 EMU LITHIETH TovaXE
DIFHATEICBABTERZRF OTCVC FENABRLRE
BHVET, SBRELELELELEGIEDNTEZDTY
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M)z 7LARIVVY —

[BE#EN]
SHBEDLOELIEDT,

4KIZFRWTT &—

%

T

TLWE

EEC4Jpys
(agLT|
A

TEXLE

BWTd

U & (@Hirameki_Sora)

S34KL I—5 ORHZELTET,
SHHEDL > TH.SNSETR
2TWEULT,
EEZHENMLT<NEST
seafeareEHIsnT
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SSD Doujinshi

UL

EERHNSE S TWDAIE
U LEBEICT S LElE
TERVD

THI-o5lE
FEoTWERLAS
BELALE L B—




SSD Doujinshi

c
Toe

KM DF s

BEnTuwhiE
HEOBD|

B
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SSD Doujinshi

" T L) b
7oy 8ET,
F=AheTn7Ov7IC
XL TE—Ic
EXZFENDLSICT B
i AT,

LWTEZ72yya8H0D
EEECRELEEZ
EHZA Uy kA
HBhLTT &Ko

RN T, DERMTZWN T
BEDBIEW
RECEND Z EDBVL,

EhsZDES

JxT7LRYTULIES

WWERS K,
AN

Sy

)




JIT7 LAYV EIE?

Pochio

(27 LRNY T ] 2T —RICUIEALDY FHE R AEADIEODNINTLIZMN?
Eo L [BALIEARA=T R oI FE « + JKODMDIEA L LV TN ES L
BERNEY, ZTT CTHLIEBHIRHNZEETVIEEXRY, BAARIC Y IE
ASTHETID?) EWVSJIE, MRV A MCT IRV T THRERLUTH TSV,

717 LAYV TOEMIE?

Ty a ABEVEERCESTARYR T2 7 LRY T LS Fiffi, A2 Z—%vh
gt Wikipedia ZIZ U &2 A MRBHOETDT, 7TV a AEVICFHELW
BHETHEANELNERA, CTTREEZOEDETIFEREN ST, 50V
IFHIT, ESLTRYEDOLETLEHRICBEATENUIL RNET,

Ty a XTI ARVIUNCHETA—T A VI —NCBFEREZBTET. T—
REHERLET, 7Ty IaXABVDT—ROiikEHE. BRUOT—2EHHAH T
FTOVTIRTTTEEIZBLETH, AT IAR PAHEANTES DS —X 144
T2 ARV DUHDICTHMORILIRHEINTVETOT, 2552808
LIZE, INEEIFOEADNTTD, B ITROKZDIENSUFFEZ WV TVE
o . TORIIEFEHTIN, REOXNEFEH THEOD LT EMNTEET, £, 12—
I M RIS THERITHE T EETEET, TOTTTvaXTVDUAD] THRRERLTH
TLIZE WY,

MERLET, ST Ja—Ta0 7 —MNIEZLNE L. ik (F— Mgk
f5) DBNTTHFIHNCHEENER Ao TDD, 7Ty va AEVRT—R7%ZilikL
WlIBTEMTERBDTT, LM LT —2ZHWEOHEETE X, SWEEDHIINE
NTE R ZEOIRITE T, TUTELHZAHLIHEEOIEZREDIRT L,
BIIIRLICHIEL TV E, REMICIZERZINATLENE T,

LS EE, WOEEICAEY VI DICT =2 Z2HWIEDHEELTR L, 2D
AV )LDt E X THo WS HICHELTLEVE T, HELTLES &
T =R T EELEDET,

—J5 T BLHEHEINTOEWVAEY VIV ZDOTEFNICH T2 LELL S, TDA
TUIVOMGEIRIEIRERTIT NS, FANICES Uz SRE->TWIRNERE DX
AV BIZWVIRIREEEHENIEINE T, &h5e, obldRaRokoic, HoblkEHY
Ho TRANEBNTVADENGETT, TOROLZRETEIUZ, DEDEDAEYIUIC
EEANRAIZL T —ZDEZABDMEENM TONBZ XTI NE, ATV DFmEHR
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SSD Doujinshi

DTLEHITLZMIETEREEZLNET,

CDTFEARAIZL T —RDEZARRNEE | 2T 5oz Iz T7 1L\ 27T
EXUET, YT LN T REBTEEICIIHRAZEDONHOE T, T TR
BAFICOWTTHALELX S,

E1: 97 LAY TDLA—D
1RAD 1 7Ay %KY

o

EIRO>TEANALLEERALDDL?

Ty yaAEVE, i ENeT—2Z ATV VA TIHT TN TEEE A A
EBVRIBEESE Ty r | EXENZHEMN T EHELET, Lichio T my 7H
NTEZDE, MELHEEINETOY Y | EFEFMZROTLES>TENDIEINET

(K1), ZTT, 7y I TRITHEELEREBEREZTHBITEICLELEL Y,

TR TITMCTTIARTY, VT LN T RS BTt ARG TT—
2EBZABONINE BDNETLLID, FEDT Y ZICEZAAPIHENMRS 7%
WEIITTBITE, ESLELERVDTLL D,

WAWAIRTTENEZSNZhELNERAN, HIEFERATEIZEICLE, TTay
JTEIGEE LR ) BZBEICEATHET, BUHERBOZ N Oy 7IcT—2%
EHZAGL, RO TLEIDELNERA, ZT T, HERBD DI NTay 7h
SEXATCLICT N, BTy I DOFEZIAREERIENEFIIRD NS
NET (X 14H), HERICIESSD IKEHEINTWAay ba—InNy o7 LAY V7 7%2fT
ST LT, SSD DEHMLICHEML TV T,

BIRMCHRATIT A, 2019 40 Maker Faire Tokyo IcH5WT, 7T va AEUDH
ZIAFPHEDENEZEF —TICUTEWELTz— R —L., [Flash Fight] ZZH#MTL
Fllzo BT L—Y—WIEHBLET =Ly F LD 5 D070y ZITENTNLDT
T, A—FRDEZHFICTLT LAY TR DET, LIDI—FT—L%
BRHEDHDOEOL»WELES, BMUICE Ty ZICEANAZLFFBALZEL K1
LTHTLIEEE, BBETEHOEEAD, ZDIRHEBRIT<REERBNETX,
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XA & SSD & OpenStreetMap

—MHEEAF =T VAN =Y T T 77 —=23 20T v\ FE KRR

OpenStreetMap(LL T, OSM) LW {HHHAZTIFHITLEIN?  ZLDEEHIS>T
WBEWVINTEYE R E LTRHENTVEDOERTHRET DN E T, EEE
OSM IZHHIH A2 e 62 DY T VA MCEFEIKELUTHEDNTVWETH, Z
DEBRIIMFR PO T — R EH—DF —ZX—XTEHI BT HATH S EMNS
BOHHRRIZEBbNE T, HAHOANHE—D T —AN—AZHAZTEH TS0
SR TEHFOHIDENMEHAT, 77 ZHERELTIE XML JERD T —ZX—
AELTIZEENE T,

FARRICIE node, way, relation D=FENT/ET—2L750, XML OXTHIOI 2
ZTALCETHARTA VRO ENTNT, TOEHEZS T ES T LICX->TH s
B E>720, RERHER 21T LE T (FBRERERMHLER OB L EIRDT way
DRTIRES 5 >TOBINEBICADET ) HAMICIE Web T4 F DLF ¢ 2%,
JSOM &\ o7z B REIR T7 0 2 2> CHEZ T2 T &I/ £ d, Web 1 b HEK
BICHRED TEDD T, B EF 57z NIZBIET 7 AU THTLIEE W, £z, 7 —AAN—
ZD T A2 AlE ODBL &5 T A A CrHFIHE AIEET I,

¢, BEHFD (Planet EMFUE T ) OF—X T XMLICLUT 1.5TBIFEDT—ZE
TOET, FORkD, —HRNICIZIEE LI/ NERMHEZE API TH-T&E72D, bzip2 &
fii 7z L7z& D Protocol Buffer JEzXTDD & D% L%, 7%3F. BT Protocol Buffer
B Tld 60GB IZEF CIEMENE T,

SENEFAT T RS PC 2B LHLLTWZZE, KAED SSD & OSM OF—X&
ICDWTHEEEZ LTHE LTz,

ELHL PCoOs

SlEBHED Uz PC IR FOERRICA>TOE T,

¢ ROG STRIX Z390-F GAMING

 Intel® Core™ i7-9700F 3.00GHz (8core/8thread)

e DDR4 PC4-19200 CL15 8GBx2

« SSD KXD5YLN13T84 (3,840GB NVMe™)

SSD l&—MICIFARFEENTVWIENT — XL Z—[IFDOEDEIZ->TVE T, FHflllk
HP ZBHICLTLEE N,

1 https://openstreetmap.org
2 https://business.kioxia.com/ja-jp/ssd/data-center-ssd/xd5.html
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OS & Debian bullseye ZF|fIL. Prometheus™ Ic &% & kL — Dl i 51l 7% 5
HELTOES, FACHBE G AL — Y OREARAO T —ANH oI F I Tz idifiLx
9, F/z PostgreSQL 1& pgtune ZN—RICF 2 —= T ZITVE T,

OverPass APl D5 — 2 ~N— X {ER%

OverPass API &ix OSM TRIENICEDN TV S APHERE T, FFUHLUKTLARY
AWEHIC XML IEAZFALTWE T, F/z. OverPass turbo &\ API Tld XML T
LB E L2 B TR 77 AW ATRET T,

Al FE 9 T D OverPass APLICf#i 2 57— ZX—R (HBEEN) ZIER TR F~<—
D> THE LTz, OverPass FI{AD A > A +—)Lid OpenStreetMap wiki DFMEITH -
TITVWET, A2 R—FEMKIZ init_osm3s.sh ZFITI 32T, FELLTILLTD
WHEiEDE LTz,

bin/init_osm3s.sh ../data/planet-210816. osm. bz2 $DB _DIR $EXEC DIR  107634.58s

user 12608. 34s system 91% cpu 36:32:35.51 total

15 HIEETA Y E—MMFRE LT, TlE. A Y H— LI b0 > TRIE LT
FL&Is

bin/osm3s_query —-db-dir=. /db

HEFANIUTZORR M2 ANT, CtrvD THERZR S EMNTEXT,

<query type="node”><bbox-query n="51.0" s="50.9" w="6.9" e="7.0"/><has—kv
k="amenity” v="pub”/></query><print/>

ETC AYR=PTHEALIZVDRANIERIC bzip2 Z{E>TWVWAH T & T, init_

osm3s.sh {Z AT bzip2 FEAZEERUE A, EBIVICIE bunzip2 I~ F2Y XA L
JRLTWARIFITY, T, BroeMl Lzl 1.5TB DIFFEHET — 22 A T1&
LTANSTENARELIRZDE T,

EVIDITHEEZLUTHIZOTIA, FERELTIRHEIHFREATU (1EMZE
RERNIZEE THATLEVELED ), ISV R— O A E—D T Tt AL)
FIHUIRNE WS RIENH D, JEEMEOT—2Z ANEKSH SSD DAE—RXDET Tt
ADAE—RBENEEEDENVIBIEZLE LTz, &85, bzip2 &IEEAHT —2 THFIL
< 500MB/s $HBWVDAE—RPHE LTz,

EWVIDIIT, SEEFVF IO A TOMAE LU THET,

3 https://pgtune.leopard.in.ua
4 https://wiki.openstreetmap.org/wiki/Overpass_API/Installation
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Imposm3 |2 & % PostgreSQL 7 —2 N— X DYERL

OSM D7 — 2 — BN Rk 72 7 — X RX—RAZ{E % h. PostgreSQL( EFRICIZZ
DHLFED PostGIS) FICT —X7%2 AN S & THRA MM & HBENATREIC R D X,
imposm3 1 PostgreSQL 05— ZN—RZER T B ATV FT e A THIFEL
9, 722U, AT Protocol Buffer FERUCER SN2 &S A GO THED
P9, Tl imposm3 T Planet DA Y R—br 2175 THET, £TIET—HXN—ADIE
FRZITVE T,

createdb -0 osm imposm3_planet
psal -U osm imposm3_planet

create extension postgis;
create extension hstore;

Tld. AV R—FZ2ITVET,

./imposm import -mapping mapping. json —-connection -read -write 118021.70s
user 28366.90s system 387% cpu 10:29:22. 71 total

10 Wi 30 MEETA Y AR— b2 g2 ENTEE L, TREIMEKRZLTHELEL D,

GEEXTD
# select * from import. osm_amenities where name |ike % FTEHIZE % ;
id | osm_id | name | type

geometry

269070 | 1420771503 | PO HFAEHEMSEHIRAT | fire_station | 0101000020110FO0
00065D887240CAA6D41241AD81F123E5041

(1 47)

geometry DL O— RITIFHFRDIBEREMNAS>TVE T, PostGIS D ST_ASTEXT Fi%k7x
ET U CE BT — 22 B T L ARET Y,

CTT HAVKRDHTEE L, RIETOFICHADHIRKDO A ZA >V R—1d%
FEZATSTZOTIN, ZDOLZICERATE 400MB/s SHEWVLNY—FRDAE—RA
Mz o7z TEM, HFRHANCES L 1600MB/s SHVDY —RDAE—FAHIS &
INTHEDET (K1) T—RDRKEIZNCE TS, VR WFELIRD LW S RERAE DS
bNFELZ, ThEEDRINHETL
Teo BB, AVR—MRICFIHENS
T —ZN—ADHFE PostgreSQL T
350GB. imposm3 H&DF v v o
T 150GB (ZEMVE T, FIEERZ AR
L—YVL LU THAZARENDHHDTE
HICHBZLTWEEXT,

5 https://imposm.org/docs/imposm3/latest/
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osm2pgrouting Ic k31 >~ K—

pgRouting (& PostgreSQL TR IRZR 217571/ F LT, pgRouting 2 2 1d
FEBPHR T, T Ty I 25T HOR Z 750 T ORRSIRR G EMRETHT L
MTEEY, pgRouting IiZ OSM DT — 2% 2/ K— 14 2D osm2pgrouting &
WOV T EHBHOET, SRENEREEINED >TeDTHADT — 2% AV R—FLE T,

9. mHIC swap FEIZ R LE T, THiF osm2pgrouting AV KRICAEY &
95725, 166BDATYTIEI Kl LTLEWVE S, AR TIX 512GB 1 E
swap ZHEMRLEL LD (KAE SSD A5 TIIOMEWG TRl ),

VI DI THEEEUTHTZD T A -osm2pgrouting D/ T 7ZDMNIEREIR IV —T 1>
TINTERNT—ZRN—RITIz>TLEVE LTz,

ZOH, KODICBERDOADFIKZ A > R— L THET,

. /osm2pgrouting -d pgrouting_kanto -U osm -W osm -¢ -f  603.93s user 216.84s

system 22% cpu 1:00:40. 31 total

—HFIEETHRDOE LI, TNTHMRZLTHE T, QCIS THNIL pgRouting
Layer W5 7'5 04 2V 72{fi5 & LRIV HICMERZ T 5T LM TEET, X 2 Tl
MHHAE CHIRHEZ -7 /282 KR LTV E T,

753, osm2pgrouting & H—7"01 RixDTI A, SSD DPEAEL LTIE 200MB/s (%
EoHEZHLIITDODNT .
AN =Y PADY L SYANRS
9, SEDOEXSICKRIC
swap ZiHE 957 —AT
LRAERGOXBICHAS
DOMETERN ST,

SEVANARREELIE
DONEETAD OSM DT —
2 SF e A gl
WY,

[ 2: pgRouting T3 LI 4RE8

12iE XBB (@smellman)

—RAFEAF—T VAN =Y T T T3y
IV TEAEEE LTVWEY, MIcEEA UNIX I—H—=
SR, —MRAEEA 0SGeo HASEEEA L, #IKE UNIX
ERTHIVIZT7ELCERR,
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Raspi [(3EEA FL—VDEZRSH

PC{cH—73—IoT ##5. Maker 725 D58 L5, Raspberry Pi 2280 & 9% SBA >
VHWR—=RAVEa—R), . SBCIT SSD Z#4id B 1EHS>, NVMe™ SSD 74
#HTHE7R SBC MBI LTEER LI,

SBC IZ NVMe™ SSD Z {5 T EZ D, FEfd5 LT, SSD DM:REIFFHETE
20N EDOXIIREHAMMRIAD, N F— T FER2 G LE T,

NVMe™ SSD » T{EX %1 SBC &, MEDHE S, SBC

Raspberry Pi

SBC 0 fX#7 & & > A % Raspberry Pi(Raspi) T3, Raspi 4 T3 % SoC 7}
PCle® 2.0x1 ¥t -7k {Fbibto

Raspi 4 Model B Ti&, PCle® fifi 71 USB3.0 A bV ha—Ficiki <N, 4 D
USB biii 245 # 9 2 DICffibNTUVE 9, Raspi Compute Module 4(CM4) Ti&, CM4 -
I/OR—F - PCle"-NVMe™ &R — R, LHfid 52 & T NVMe™ SSDZFIFH TE X9,
TelZU. BEL T3 PCle” OfRAVEL L—rEeDinnizs, BI{ED NVMe™
SSD(PCle” 3.00r4.0 x4) DAY 7 & 1ENT T EMTEE A,

JE Raspi &

JE Raspi = @ SBC [fll) SoC ici&. L —> D PCle” Z## L. SSD D i i =
EhEZEDMNH D FEF, Rockchip RK3399 1&Z D —D T, PCle” 2.1 x4 Z#&#kL
%9, PCle” ORI HVEDD, NVMe™ SSD Ot %#H 21 HNR—LET, &
. RK3399 (F. Gigabit Ethernet 1/
F(1Gbps) Z{if 2 TWE 3 A, PCle” 2.1x4
O i 1 1& 4GB/s(32Gbps) T 9, fth D
SBC [filJ PCle® « GbEther #&# SoC &7
FROMERTI M, PCle” I/F D KHHK
X0t 3y T—7 I/F DAV NS
T,

X 1: RK3399 #£#; SBC NanoPI-T4

1 https://datasheets.raspberrypi.org/ & BCM2711 datasheet Tl
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RK3399 T. SBCxSSD MRS Z#%ES

RK3399 Z#4#3 % SBC T. NVMe™ SSD DY F—rZfTnE iz, ALK
SBC (3. FriendryElec [NanoPC-T41 9, FLEHIC, 2018 FEICHEEE LTz PC ZHWV KT,
ZNZTNDARY ZIZLL RO T,

RLRAMII YV BRANY Y

NanoPC-T4 A PC
& SoC RK3399 -
If—HR—F - MSI 7370 PC PRO
Dual-Core Cortex®- ™ ;
Core ™ i5-8600K 3.6GHz
CPU A72(2.0GHz)+ Quad-Core
Cortex®-A53(1.5GHz) (OverClock up to 4.6GHz)
RAM LPDDR3 4GB DDR4 PC4-21300 16GB
0S A3 ROM 16GB eMMC 5.1 Flash | (FLEXTOR X TMAPG
AIZEF PCle® 2.1 x4 (NVMe™ key M) 3.0 x4 (NVMe™ key M)
ik 100mm x 70mm -

TINS5 2DDRARY T V72 fi, EXCERIA SSD 512GB IZH LT, LLRD2DDT A
FMefroE Lz,

1. Kdiskmark, CrystalDiskMark ZH\ 77+ A7 10 #E7A+

2. chia ZJfliz Plot 3T A+

HIERED OS 1. NanoPC-T4 Tld. Lubuntul6.04, FticH PC Tld, %+ A7+4 7D
Windows10 &, WSL _ETHiff 9% Ubuntu 20.04 £ LK LTz,

[ 2: NanoPC-T4 | EXCERIA SSD %= $2#;

1



SSD Doujinshi

NYFI—I#ER

HED:: F4RY /0 EE

CrystalDiskmark 35 & O, Linux™ [ 1>
I [EkE DRERE & 5D Kdiskmark 7 FWW T,
EXCERIA SSD DAV F— 772 1o72 4R
ZRLE,

TARNT—AXLLTFD 4 DTY,

1. SequentiallMB,Queue8,Threadl

2. SequentiallMB,Queuel,Threadl

3. Random4kB,Queue32,Thread16

4. Random4kB,Queuel,Threadl

NanoPC-T4 35135 SSD D 1/0 #E1E,
T—ANr—AT1/31RELEZHEDD, H
LT PCle” Oz MG TNE TN
DOINDET,

—75. NanoPC-T4 Tl&, SSD D> —7r
b, FURL O HED, BT Sy
~7—2 1/F (1GbE=125MB/s) XD & &y
T,

T 7 AT —IN— 0T — ZAR—=AT—/3—
% NanoPC-T4 ICHEE LTz 8. v b —

\
ZAMINTIEUTH AN TARL— 1/0

WERSSHEICE U B 28, REMITIER B
Wy JICIEBIENEEZLNETH, FFRC
=T )VT T ADMEALOD T —A T,
NanoPC-T4 (& SSD OHREZTEN L ENEWN
AREMENH D E T,

& 5:
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File Settings Profile Help

‘ HIGB v"jmm;lvmeQA%(d]ADUAS?ASGB)v|‘MB! v‘
Al

Read [MB/s] Write [MB/s]

m\m\
| cos. 2Nl sS40 M
= s oo
| w0 |[EE 0 \

B4 3: NanoPC-T4SSD NV FR— 48

SEQIM
Q1TL

RNDAK
Q32716

RNDAK
Q1ITL

B CrystalDiskMark 8.0.4 x64 [Admin] — x
IrAMF) FEES FOIPAMP) F-IM ALFH) EH(language)

EhGiB ~|[ D: 0% (0/466GiB) <|[mess ~]
| 1762.21)1 0 1630.82
am .21 .82
| 1483.18 | 1623.47
e 72779 653.77
Vil 5473 200.73

\

X 4: 8 PC (Win) NV FI— R

KDiskMark

File Settings Profile Help

‘IHIGB thmlhtnmllvme(}%(ﬂ()[llsssol HME! |

= O X
= s R
= e B |
= IEEs EER |

8 PC (Ubuntu) X FI—I#ER

All

SEQIM

SEQIM
Q1T1

RND4K
Q327116

RND4K
QITL




SSD Doujinshi

BIE®D : chia Plot EEE
ZZC. NanoPC-T4 Y, v hT— 7 EIAZ LR U 21T 5 r — AR EZ X T,
BN AL =Y 22U E LT, WESEE#E LR 5T 4, Proof of Space &
Time TUWE S EE chia D, Plot 7 7 AIUEBILERZ, ZNENDRANY T Y TERITLE
L7z, chia blockchain 1.1.2, k=25 71 F %2170, 600MB D7 1w b7 71 )Lz E i)
FHDITH oL, LU0 &b XLz,
xR 2:k=25 7Ov FFREER

RAMRV Y 0S PRERFRE
NanoPC-T4 Lubuntu 16.04 734.534 seconds.
LB A PC Ubuntu 20.04(WSL) 100.886 seconds.
8 A PC Windows 10 115.242 seconds

&5, NanoPC-T4 Tld, KIEIC plot {ERBFIMNEC TLEWE Lz, KRR
TIMN, FBRELTLLFDEIBREDOHNEZLNE T,

* DRAM DR EWTZ, 5T 51K % eMMC ICR—Y VT DVELT:

o Z17ZE CPUMNMEKMTHY, V—MUBICHERID DD T2

« Chia @ plot LBEAY Arm® 27 EHIPED I (7272L, B0 #4135 21 W)

Maker EDFROIE ST, SBC 1&. NVMe™ SSDIcE5fIGLDDHDES, 597 PCle”
KA OR—REZHEL, B#T5 CPU, v T—IHICRE>Tea—27r—XA,
BZIET 74V /DB —3—7251F, PCICHANZMICHERN TELLWVZET,

BTEbY

AR FEPTRLUTVERYF =72 a7E, WHE2 8T LT BIERER AT S
EDTHOER e HLETBET—XEUTTHHALIZE W,

M B

SEKSOVINTCERSBETEBN/—NERR LERA
ATEEHEDD, NanoPC D7y MEEWL K=32 [F5ZEE T,

INDSEFHAITETOAWNAEHLTHEL LD,
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RLIEAROESR T IMB(1 X423 1) =1,000,000(10 @ 6 ) 731k, 1GB =1 FHN
4 7% 1,000,000,000(10 ® 9 3 ) >3 I, 1TB % 1,000,000,000,000(10 @ 12 )
INAMCEBHHETY, ML, 1GB=1,073,741,824 (2 ® 30 ) /31 M X B F i
ERIATHRBELUTHOVR AV 2—R2—ARL—T 4 VT AT LTI, @dik&ved
BOARRDPFIATHRRELTERENET, FIATHERI. T7OVIA R T+ ==
b v Ta T VIR LT ARV =T VT VATLBLCEZ DMK TE DD
9, MRERARL —VARR (LETELEATAT I 7 AINVOHIZZE) & 7710V
AR, T+—<v b FE VI FUxT. Microsoft AL —F 4 VT T ATLRTY
AVANINENTEY TN T T IV =2 almEDARL—T 4 VTV AT L, ¥z
BATY 7 AV T NCES>TREDE T, FREOT A -3y MFARR G Y B0
DET,

WS T, HEORGh- T —E AR T A A ERD R 555 H 0 E T,

Arm, Cortex, Mbed {&. K[HZ & THErE N7 Arm Limited (F7z13Z OB
DORGEETY,

Linux (&, Linus Torvalds FROKE I K TZ DD F51) 2 B ERiG R E 7213 T9

Raspberry Pi i&. Raspberry Pi Foundation DR T9,

Intel Core i5, Corei7 i3, Intel Corporation %7zI13Z DML 4O T,

Windows &, Microsoft Corporation @, KX ZDMDENCIITBrGkEE T &
GEGEE T,

NVMe (&, NVM Express, Inc. DK H 72137 OO I 5 G Ekiaks £rzdmiT
ER

PCle (& PCI-SIG DRgEETT,

ZOMEIE N TV SELA - BT - BXUOY— 24581k, ZThZhosthhiite
LTHEHILTO A5G HVET,

©2021 KIOXIA Corporation. All right reserved. B 5D {LEE, Y —ECZONAE, B
FOEDRELEDNHIE 2021 4 9 HIFRDNMTY, PEALICAESNZLEED
HVETDT, HOMUHTTRIEZY, CTREENZHMBXCT TV r—ay
THE, %N T 3347 7 MMM R EEDE T,

RFANGEIHGHOTE RPN B OV T CERZIA->TEO I IH. T OF]

FIC ESTHRAF SO RSHEFRHEMNECKLTE, —YIDOEEZAEVEEA,
I FIHET HHOBELICBOTTHHLIZE WY,

AFNGERCERDER L MEREIS AR A A COMERETH D B SSD DENE, PERES
ZRAETBLDTREHHTEA,
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B SSD Doujinshi - SSD DREIASE

2021108 2H ZHE1hRE 1RIFET

202F1MA 1H ZH1hRE 4 RIFET

E# :ragnag/ E1EBsZ / Pochio / B/ BE & /A0 / ITBH/
BEE B/ UL/ KA KRB/ B BE

RIEASAN: Lz

KETHAY KRB

fR& : R#/ Pochio

T AT %A
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