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1. Linux Storage Stack

FEER 3K Linux B{F MR B, B3 3RATIT AR Linux M9476 T RGBT
The Linux Storage Stack Diagram

version 4.10, 2017-03-10
outlines the Linux storage stack as of Kernel version 4.10
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Y

Physical devices

BAMHPERE A RGE, — Rt X FERRFE: VFS -> FS(ext4/f2fs) -> Block Layer ->
Physical Devices.
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2. RGAAYS C ERE

fopen 1 open, read A fread, write Hl fwrite A4 X, REZ ANHRFRIR T, MIXEHE WKL
A Pt DATEIZ BRI ARAT] 0 9% R ARA L2

BTN, open/read/write /& Linux #&AEM R GEA, H P ASMNEF N8x8z O k15 7 Sk R
4= . 1M fopen/fread/fwrite /& C FEFEMEII XA S8, HAZ O SLBLZE T open/read/write IX — K[ &
GURH . WEIXHELEATTRESUL, RS RIS RS Z B —8? e i, FEFERNHR
3K, CERBIIERRAN T AR, BTCl C ER SO D3t 7 — SR Z s b2, ) 40745 A Fl SCA
IALEE, Eoan fpus/fgets, B AUNSARTEMOCAZIE I NFi, JokE C FES & AP i+ .

==Note: 2 K& 1) C FEHONSCAHZ DRt 22247, Fr MR fwrite #4F AR, SEhr B8 2
SR ENE — R AT, (ERERIRLANER, £ N —WaHEAUR. =

3. Linux ##E 5

e R VIR W, R RS PR TR RGP RN C R B0 1 AHR 25
PHEAE: A ATR fwrite/write BOHLEVZOE T, LI RO B BB 2 k2 WSRO T2 47
MIfEtE, o T AR R TR, B BERAF 0AE & A  EMAEIR, BT DB 3 2 7F DRAM 26257
— WA T DRAM J2 5 R PEAAR B4, S r MR  1, T BB HCH  2E 5 B
1R L.

B E SAHPAT A LESIFRPES; 2.3 R8RS, £ 7 BEEmMESHET, A — ezt
B, MNEAAWRAEZZE, FrURRgi\ BRI EE—ERasahL % (BI58T ) » X
MBATF 22U BARBIT, BN BEATHRADES.

Je kBRG] T

#include <unistd.h>
#include <sys/types.h>
#include <sys/stat.h>
#include <fcntl.h>

int fd;
ssize t wr;

char szBuf[] = "hello world";

fd = open("/sdcard/test.txt", O CREAT|O WRONLY|O TRUNC, S IRWXU | S IRWXG);
wr = write (fd, szBuf, strlen(szBuf));

close (fd);

/) FEXRBRA, test.txtBSRTIM, closef AREREAIERTE

write R IEEIEHEAE B A% 1) Page Cache (XA J3 F DIO), ZA8E BfFfit e #s, WAl id
fdatasync 3¢ fsync KRG HH. FHAE — MEIEERAI:

#include <unistd.h>
#include <sys/types.h>
#include <sys/stat.h>
#include <fcntl.h>
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int fd;
ssize t wr;

char szBuf[] = "hello world";

fd = open("/sdcard/test.txt", O CREAT|O WRONLY|O TRUNC, S IRWXU | S IRWXG);

wr = write (fd, szBuf, strlen(szBuf));
#if O

fdatasync (£d); // RIEIEHE

#else

fsync(£d); // WMISHEIEFMICENE CUFRAN. BIEESUN RIS
#endif

close (fd);

[/ 1% B A )

BRAGHMNG T, HRE T CERNET:

#include <stdio.h>
FILE *fp = null;

fp = fopen("/sdcard/test.txt", "w+");
fputs ("hello world", f£fp);

fclose (fp) ;

// TEXBE, test.txtPRTE M

TAVAE C R — B SCHEAT, Bt Dl s 2 RN BRI e X — B A7, AR C W IR 2E ] fe i
X BIE—A fflush, HILFFAKS, fllush REERIEIEEA RS2 T—Z, BINIZH Page Cache, RKIRTS

T fsync BRIZIFE A RS EFSENT:

#include <stdio.h>

FILE *fp = null;
int f£d;

fp = fopen("/sdcard/test.txt", "w+");
fputs ("hello world", fp):;

fflush (fp); // cHEZAF SR BN %page cache
fd = fileno(fp):;

fsync (fd); // page cachelR|’S 2P %%
fclose (fp);

// 1% B e A

e FEREH Java 0617, N ERE KK Java 5 3 Demo:

public static void writeFile(String filePath, String conent) {
BufferedWriter out = null;
try {
out = new BufferedWriter (new OutputStreamWriter (new
FileOutputStream(filePath, true)));
out.write (conent);
// XML 2 E R
} catch (Exception e) ({
e.printStackTrace();
} finally {
try {



if (out != null) {
out.close();

}
} catch (IOException e) {

e.printStackTrace() ;

XM FATI IR SR AT AR BE LT, BufferedWriter M 44 7R A B AIE & A 22471, 1@k F M nr LAA 2H H
flush AT RAS A, AEZAZM EIXANEEE 72 BFRESEH), XAREW R MBS ES 3 Page
Cache, FIFFISEAREIMEME fsync KRG, EWNSEWR:

public static void writeFile(String filePath, String conent) {
BufferedWriter out = null;
try {
FileOutputStream fos = new FileOutputStream(filePath, true);
out = new BufferedWriter (new OutputStreamWriter (fos));
out.write (conent);
out.flush(); // BIEEF|page cache
FileUtils.sync (fos); // FdES52WE &%, Tkl
//FileDescriptor fd = fos.getFD();
//fd.sync(); // BIEERWMIBE, k2
// 1% B R A )
} catch (Exception e) {
e.printStackTrace () ;
} finally {
try {
if (out != null) {
out.close();

}
} catch (IOException e) {

e.printStackTrace();

SEE WERIRKIRE Y & i R EE LR S [m], R BB B RN EAE, B R RN Al
PRENXR, AN AR, WREAT RS B SRR &, (23 BRI 4 R
(RS P 8 R & B A I AR 6 R A I

Linux WAZ2x @i, 4B==0C2$5 3| Page Cache [IF%HE==" 5 HBWMH %%, FEEIT =N
FARBIVE A R MEAET, Fn Java 88 C ERZAF AR TR, ARSI RLRE
BURIS ] KB S8 B S L P SR R

o step 1: WiZ#% dirty writeback centisecs F¢JH ] [A] FE Me il o] 5 28 2

o step 2: A5 A2 /] Page Cache TR A LEA AR 1C A I AT dirty_expire_centisecs [ T T,
viRene: I

o step 3: [B1 5 AR HEA 2 HIb I B d 5 & 2 Sl dirty_background_ratio CBRALRFH 40 E) B
dirty_background bytes, W1 I U 715 AT AEAL A

o step 4: [B 5 AFEERT T IR ML A
TEER, ENEEEREIT dirty_ratio A1 dirty_bytes DA W SR 4k 4L 5 5 2 | sk [P [R5, BliX
— IR write 240 FFUAS R R 54 R 55 (0] 3 47 B 5 46 PR [ o
i J5 B4 —F Linux WA ESHLEI LA AT BME, EA1#86L T/proc/sys/vm H3k:



e dirty_writeback_centisecs: ¥ fill W A% [F1 5 26 R e 1, 472 10ms, BRIME S 500, HP Ss nief
—K

o dirty_expire centisecs: WEEUHE AT AR TE], PAAIE 10ms, ERIAMEAE 3000, M Page #ibric ML
i, AN A A R S, PrDABRAE LT, RO R I B, B A
30s LA EA S5, SEbR b2 G m AR fem, HoE R K EAE 35s A 2B R B E IR &

e dirty background ratio & dirty background bytes: —FHINEE—FE, BIERE L (=X BRECR
FRLNAERAN, TRAHAERD, GFETEWRNA==) , EEPAET, L EEE
HXABEA SRS, BNRSE5E 8. RS EFRE, SHY—A4, B—1MoEsH

W50

o dirty_ratio & dirty_bytes: “FIJHE—FE, FIF R A GXEAFEEARSNAFRD, THREATHN
FRAN, BIEATRUINAE) |, JE#F SRR, IEERE S I X A BE DL S 22 FHIE write, #0R
Kol [ 25 5 [ BIAEAE B &

DA E S HORR T DR B O SERR 3 SRR, e T I8 e AT A2 1) 7= it BROAH I B 7T B
ZFEHEE RRBEAEE 2 A MG, SAAEREIEMAERE KT, &R LR/
dirty_background ratio, dirty writeback centisecs, iFEHEENE g, HEFEFER, HEHHH
Bl 224, EWMEABELIRI/N, KA SEE 6 —BEAEMEBIERE, TRrhRn 78 28095
AR o I fo PSR IAX Le gl 2 4 R, BN BT AR s B AR 28, DL — g SEH .

1F Linux KA L bashre I echo iy 252, 1M Android 7 PAF: init.rc B4 B8 —F HAb
H proc H3xT S MIALE, FEMIUTIN—F/RF vm ZE0 TR, 6a0.

write /proc/sys/vm/dirty background ratio 5

TEVEEN S, L TR AT A7y BB T 15 ) Page Cache F RIS ], SKade G S e 5 00 T S E &
RITESH I . X SERR R TCIERUER, JRA B — & IRICVE TN s R A 5 B L, At Joik
PR LE A A s RS R R o EHE A 2 Page Cache KA HE, BT DA i i 5
Page Cache 181 5 ML HASGE CRUEECE T 52 R0 5140 F2FS 1) CP #ii% A i id Page Cache K&

B, WRARED L /proc/sys/vm/xxx #1145 Page Cache [FIAEZHE AR IS 1 (6] 2 Ss , AR5 /R HAEE AR
W RGHA write BNMEIEEETE Ss 545 %] FLASH W SiPrgs Rl gE i R abe k. 78
EXT4 T/ OK 1), F2FS FXXME T, HIHi2ERE A F2FS & H a3 CP M5 1, A A SRRz
F2FS 1[5 b [7) 75 ZLid 3 55 4 —Fh o7 e

echo 5 > /sys/fs/f2fs/xxx/cp_interval

==VE&E, AERIB Page Cache 2 AT RGUA G K0S ], AR KHUE [0l 5 # o S ENERER AT
B, SCMF R G R I SCPFR B RS, IR BN R IR R ORAIE, BAKTTLAZ IR (B
TR FAi=—=

4. Linux Z3E ML

£ Linux R4, BAEN FAE RS read, IR WA vis read, #SS ik Bl ik,
BP# < 23— 5> £ 4 B Page Cache W, IXAEMUF 3% 50 FAHER IR AR AR BRI TSP RER
PR A T LB IR TS & /N SRR MRS FH T 32 fE . 7E Android V- & A AN 7 15 RS BTk &
FUR/N: & R iR SO S i)

R A LA i 9 LI, UV e ] 128K B, i a) LAA] 2048K B, 714l
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write /sys/block/mmcblk0/queue/read_ahead kb 2048
write /sys/block/dm-0/queue/read ahead kb 2048

==Note: MTEIR Z & #IT IS T verity 1 encrypt, 5 KWNIAFAE 15 24 B ML Al dm-x IXABE 132 415
%, XGPS E W E R S ==

SO AR I LS BRI, FRATRT LId I SR G0 A 45 SO — AN AR T BT Y Hin, TN 2 B
BWE WA, BT

#include <fcntl.h>

posix fadvise(fd, start, len, POSIX FADV SEQUENTIAL); // WiRWi%, bESfEstartdf
IR0 Len Vi [ WIRFF U5 iR, AR AR AN A IR Tt &

posix_fadvise (fd, start, len, POSIX_ FADV RANDOM); // WinWZ, LESTEstartIFUaH
leniuFE NBENLUI A, AR S AEIX N B Y 45 L 1

posix fadvise (fd, start, len, POSIX FADV NOREUSE); // WimWii, LEEHCHENA ST
] — K

posix fadvise(fd, start, len, POSIX FADV WILLNEED); // WimW%, bJZHINE A2V RIX
A0 ] B

posix fadvise (fd, start, len, POSIX FADV DONTNEED); // WimWi%, _LJZMRHA A5
B

5. 311 FL AR T

ARG — B H TR R RS, ERX DI R RIES RGEA SR e, ik
ESCPFR e B ME . AEASTIIFARRT, 0 ZEXRHX P T RE -

o MMFRGMEENE: XM RGATIER R, A RSO E AT IEE U, W DUER ST B
SR SR AR

o CAFRISEEENE: SCHFRTIER S, JEHINREIEN, Bl SRR R IR H AR, XML U EREIE
HEAEAT, 4SO B RE IR R I

BRI T2 EER L, R — MRS —A XML RS EE S,
T AE S e R A o B e, AR QR

#include <unistd.h>
#include <sys/types.h>
#include <sys/stat.h>
#include <fcntl.h>

int fd, len;
ssize t wr;

char *szBuf;

// Bisdcard/r X ECAH 7aMBH AN, JEHCA S R 2R R A
fd = open("/sdcard/test.xml", O CREAT|O WRONLY|O TRUNC, S IRWXU | S IRWXG);
{

[/ AERXA X JE] A B L A

wr = write(fd, szBuf, 8192);

fsync (fd) ;

close (fd) ;
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SO R G e B AT DAORAE, FEERT S A A B FTRLIEE Vi, Jf HEGE = 5E %1, 1M test.xml X
ST REAFAE BT REAFAE (AR A dirsyne IO T) o WIERAAAERIE AR B 5 R 1IEH I, H2
ANBELRIUF A 2 e B0, BRI/ ol RE 2 [0-8192] (AT R ME, B F 27 1R T RETCIEMAENTIX A~ XML

SN R R R 2 write AT fsyne XS EUA 2 R T 1T, SEBR_LRER o XM RS0 R G0 A A 1:
LRAEJE -, FTCASCR e B RN H B SR RIE. #1401 Android SEFLAY) AtomicFile, i 32 % H
rename BRIET 1 R TR AR W R, SREERR BN R

public FileOutputStream startWrite() throws IOException {
// Rename the current file so it may be used as a backup during the next
read
1if (mBaseName.exists()) {
if (!mBackupName.exists()) {
if (!mBaseName.renameTo (mBackupName)) {
Log.w ("AtomicFile"™, "Couldn't rename file " + mBaseName
+ " to backup file " + mBackupName) ;
}
} else {

mBaseName.delete () ;

}
FileOutputStream str = null;
try {
str = new FileOutputStream(mBaseName) ;
} catch (FileNotFoundException e) {
File parent = mBaseName.getParentFile () ;
if (!parent.mkdirs()) {
throw new IOException("Couldn't create directory " + mBaseName) ;
}
FileUtils.setPermissions (
parent.getPath(),
FileUtils.S IRWXU|FileUtils.S IRWXG|FileUtils.S IXOTH,
-1, -1):
try {
str = new FileOutputStream (mBaseName) ;
} catch (FileNotFoundException e2) {

throw new IOException ("Couldn't create " + mBaseName) ;

}

return str;

public void finishWrite (FileOutputStream str) {
if (str != null) {
FileUtils.sync(str);
try {
str.close();
mBackupName.delete () ;
} catch (IOException e) {

Log.w ("AtomicFile", "finishWrite: Got exception:", e);

public FileInputStream openRead () throws FileNotFoundException {
if (mBackupName.exists()) {

mBaseName.delete () ;



mBackupName.renameTo (mBaseName) ;

}

return new FileInputStream(mBaseName) ;

TRAEIRTENT, 5EEE It S s s S, BRI AR CERE, 55 UL E & SO
B, BESCHRRG ST &0 U R BAEAE, BRI R AERE, WS SCHRIKE . B2 se R
5] L5 % AtomicFile java. FIHI/&— B AtomicFile [#1§ ] Demo:

public static void write (AtomicFile file, IntervalStats stats) throws
IOException {
FileOutputStream fos = file.startWrite();

try {
// startWriteMfinishwWrite A KIS EAE AT LAHHOR H 11
write (fos, stats);
file.finishWrite (fos);
/) AR AL B
fos = null;
} finally {
// When fos is null (successful write), this will no-op

file.failWrite (fos);

CEFWHAIUSHEXEN T, XEMAER T . EXEFEMRM— S, android 13X AtomicFile A~ f&
{RIE finishWrite #E5E E 4 HL, FIFNIEEE — 2225 wE, LRkt R isr
B, WIFFPUEIEAN SO H stats B2 ATRETE R B N JE & finishWrite H FRIHH Bk 25 43 SO A F A
RefRIES IS, FECEBFYLGE openRead #AFE 2 RILEAR SUHFILAE, B HESL bR &S 1 HIHT
R, B & SOk B 5 . It LA ii==android ] AtomicFile R {fiFiXA 304 startWrite 1
finishWrite < [A] (1) 5 %004 Ji 1, BPEEA2E e, A ik =—.

XfT android >Kit, AtomicFile fF4 &I H bR, (HAR WA BHE/REH AR ZLE finishWrite 56 555 #7
AR B EdE, et A INER), Bl REGWIR R 30 RS g0
MS_DIRSYNC 24§, @il ioctl iy & Ae B A A H AL DIRSYNC #BEX. A&7 {8, Haidx
BT A H s #82xidt DIRSYNC #85, 7230 AR AW A B B oL T, A B B0 1 R
s Ja BRI TR AR B H SR YRR R, (ER B SR AR IS L H B ERY,
AR RS 0t 2 bR EHA—FE, & EAEIRET 88 H B ATA U RS joctl #8'5 —i, I HA7LL
A FR G e A SRR FROT (215 A extd HS & MM AR HE, 1M fat WA SRR joctl J73X), BT AIX HL
A B AT AR T .

BRINE DL T android 3BT A AMTAF g #RERARC - MS_DIRSYNC JE5T, Al PAGn SRAR i £ 2 J37E Ah 6
i, AT EARFME . T A ARG A X AN LT, BRSNS T android SR 5624 K 731 /2 iy FRLit
WA, WG T ZOR R U, HhEEA 22—k (google BISEJLTFHZM T
fsync_mode=nobarrier) . ZN PN FAFEHEMIXANETHERFH, M &0y KR

# T F|system/coreHEK

diff --git a/fs mgr/fs mgr fstab.c b/fs mgr/fs mgr fstab.c
index 9225d34..0785ace 100644

--- a/fs_mgr/fs_mgr_fstab.c

+++ b/fs mgr/fs mgr fstab.c

@@ -56,6 +56,7 @@

{ "slave", MS SLAVE 1},

{ "shared", MS SHARED },

{ "defaults", 0 1},

{ "dirsync", MS DIRSYNC},


http://androidxref.com/8.0.0_r4/xref/frameworks/base/core/java/android/util/AtomicFile.java

}i

# Bifldevice HEX T, MIIBAEHMtstab M, fdata MG 7N Ldirsyncifki
--- a/fstab.rk30board.bootmode. forceencrypt.emmc
+++ b/fstab.rk30board.bootmode. forceencrypt.emmc
@@ -8,7 +8,7 @@

#/dev/block/platform/£fe330000.sdhci/by-name/system /system
extd ro,noatime, nodiratime, noauto da alloc
wait,check,verify

/dev/block/platform/£fe330000.sdhci/by-name/cache /cache
extd noatime,nodiratime, nosuid, nodev, noauto da alloc,discard
wait, check

/dev/block/platform/fe330000.sdhci/by-name/metadata /metadata
extd noatime,nodiratime, nosuid, nodev,noauto da alloc,discard
wait, check

-/dev/block/platform/£fe330000.sdhci/by-name/userdata /data

f2fs noatime,nodiratime, nosuid, nodev,discard, inline xattr
wait,check,notrim, forceencrypt=/metadata/key file
+/dev/block/platform/fe330000.sdhci/by-name/userdata /data

f2fs noatime,nodiratime, nosuid, nodev,discard, inline xattr,dirsync

wait, check,notrim, forceencrypt=/metadata/key file

#data for f2fs nobarrier

#/dev/block/platform/fe330000.sdhci/by-name/userdata /data
f2fs noatime,nodiratime, nosuid, nodev,discard, inline xattr,nobarrier

wait,check,notrim, forceencrypt=/metadata/key file

6. P ALK

WK RGMREIRZ, ZXEAGRE AR PF: dd M iozone, HI#E M TMUFIEREN K, J5&E
Sk, BIE T LEEHLTE RN

JUPETAR] linux RS dd s, HERMINF LS IR 7, (HRZE R cache M,
AR RS, T DURYE 2 A 2B

#!/system/bin/sh

# MBR B — B, SO AR IR A AR ELNNR K SO R G MAER E SR, sync2 A VRS, 5t
T a5 5 ma P e — Bk
rm -f /data/local/2g

sync
# FJafdiscardIXXERG R, MESflikdiscard, WHRZEA T #HdiscardSPEREIFZ M
sleep 30s

# SRS SHSEBIREAGRND, AR SAENTES, AhkFE

busybox dd if=/dev/zero of=/data/local/2g bs=4K count=512K

# iR AIS, iEcache, Bylbggmi)E e, FEXT LS PERE R RN 2K X I syncRIBTTA], RN AT v
FISSHREGZER BIHANA , FBXEsynclEUEEAES, T4 T HsyncHI%dE &
=Dirty+Writeback

cat /proc/meminfo | grep 'Dirty' -A 1

time sync

echo 3 > /proc/sys/vm/drop caches

# BRI

busybox dd if=/data/local/2g of=/dev/null bs=4K count=512K
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FEHERL ML E DA, SR T LAFT dd MRA7 s A B IR RE, IR EOUT, —HIITEREZEIR A,
RSO R SIS IR AT W A8, R — OO RS M R ZE SR AR, i
JRAFAE B BT ST LT, R R

#!/system/bin/sh

sync

echo 3 > /proc/sys/vm/drop_caches

# dedEidardnd, I RGN BB AT R, KEMRLT SZ/dev/block/dm-0
# BRI

busybox dd if=/dev/block/dm-0 of=/dev/null bs=4K count=512K

# HHEReI: R, XN RS, BEiHE

busybox dd if=/dev/zero of=/dev/block/dm-0 bs=4K count=512K

# fiRIFS, jHcache, BiibiznA g SR

time sync

iozone TR RS Re MR B, HF direct A buffer FHERZ I, #4483 android tHIR &, 7]
DIH O, W lASE IR L. THSHUAEREAWRA S, WREE— 17 # iozone, 7] LL#
W-hETUE BARF Y, Wal bl MR, FEICRIEFRZM. LEEE LAED:

-a Auto mode

-f filename to use

-b Filename Create Excel worksheet file

-I Use VxFS VX DIRECT, O DIRECT,or O DIRECTIO for all file operations
-L # Set processor cache line size to value (in bytes)

-q # Set maximum record size (in Kbytes) for auto mode (or #m or #g)
-R Generate Excel report

-s # file size in Kb

or -s #k .. size in Kb
or -s #m .. size in Mb
or -s #g .. size in Gb

-S # Set processor cache size to value (in Kbytes)

FATHT IR A I FE WIS L, —fRFRON buffer io, N0 — /M L A Ik A &>«

# adb push iozone /data/local/
rk3399:/ # cd /data/local/
rk3399:/data/local # ./iozone -a -s 1g -q 256 -S 512 -L 64 -f /data/iozone.dat -

R -b ./iozone.xls

TSR Y i direct i, JBi4A K SUR B SE %I page cache, BHEZEE 7R S, —MH
TER TR B OB SAT, B ORISR s, g E, BARlRa 4T 3%
T

rk3399:/data/local # ./iozone -a -I -s 1lg -gq 256 -S 512 -L 64 -f

/data/iozone.dat -R -b ./iozone.xls

w5, HiAH android B3RAE T fio TH, XM &—NFFIRRI S R4t benchmark, —JEZE XM 5K
GAAEEIRBN T R 22 B — 2L, FHMHERI] LAF — T external/fio/HOWTO IN-44, Al
external/fio/examples ¥, BRINEHL T fio AW PER, FIH2—ANMAE 10 2 LR IR+

Jefsele— NI H B external/fio/examples/tiobench-example.fio:


https://github.com/royzhao/iozone4Android

[global]

direct=1 3 JEFdirect io

size=64m ;RN

bsrange=4k-4k ; BRUCEEUAEER /NG

timeout=60 ;AR TE

numjobs=4  ; AN jobIFAANLRE, THIEX T4 job, HIk16MLiE

[£1]

rw=write

[£2]
stonewall

rw=randwrite

[£3]
stonewall

rw=read

[£4]
stonewall

rw=randread
PLAE AT AgR 3 fio, FFURIIA:

cmc@cmc-B150-D3A: ~/workspace/rockchip/rk 3399 8.1$ mmm external/fio/
cmc@cmc-B150-D3A: ~/workspace/rockchip/rk 3399 8.15 adb root
cmc@cmc-B150-D3A: ~/workspace/rockchip/rk 3399 8.15 adb push
out/target/product/rk3399/system/bin/fio /data/local/
cmc@cmc-B150-D3A: ~/workspace/rockchip/rk 3399 8.1$ adb push
external/fio/examples/tiobench-example.fio /data/local/

rk3399:/ # cd /data/local/

rk3399:/data/local # ./fio tiobench-example.fio

7.10 keI

7.1 direct io

BT Yl XA D T N AR 2 O S M I 5 1355, R EAE @A buffer o Z 57 AR,
FESCAFT I A% O_DIRECT #3&RIT], (H@& 7 EE R 2. direct io H20 F 2K write ¥ buffer 1
count #BLAZ block %15, X B block K/Na] LLdId sys U RFE W E], —Mh 512, FHIZA—A

demo:

#include <string.h>
#include <stdio.h>
#include <stdlib.h>
#include <sys/types.h>
#include <sys/stat.h>
#include <sys/time.h>
#include <fcntl.h>
#include <unistd.h>

#include <iostream>


af://n155
af://n156

#include <string>

#include <errno.h>

#include <sys/wait.h>

// bufflps#ERblockX)FF

bool writeFileInODirectMode (char *fileName, unsigned char *buf, int bs)

{

int fd;

int ret;

int time ms, avg, min, max;

struct timeval tl1l, t2;

int write_count = FILE_SIZE / bs;

int interval = (STREAM TIME * 1000)/write count;

printf ("interval=%d, count=%d\n", interval, write count);
XHEFEfENO DIRECTIREA RE#EAdirect ok
fd = open (fileName, O _DIRECT | O RDWR, S IRWXU);
if (fd < 0){
printf ("open %s failed", fileName);
free (buf) ;

return false;

avg = min = max = 0;
for (int i = 0; i < write count; i++) {
gettimeofday (&tl, NULL) ;
ret = write(fd, buf, bs);
if (ret < 0) {
perror ("write ./direct io.data failed");
return false;
}
gettimeofday (&t2, NULL);

time ms = (t2.tv_sec - tl.tv _sec) * 1000 + (t2.tv_usec - tl.tv usec)

1000;

if (time_ms >= interval) {
struct timespec ts;
int time s;
clock gettime (CLOCK MONOTONIC, &ts);
time s = ts.tv_sec + ts.tv_nsec/1000000000;

printf ("%ds: direct write %dk times=%dms\n", time s, bs>>10,

time ms);

}
else {
int time us = (interval - time ms) * 1000;

usleep (time us);

min = min < time ms ? min : time ms;
max = max > time ms ? max : time ms;
avg += time ms;
}
close (fd) ;
printf ("min=%dms, max=%dms, avg=%dms\n", min, max, avg/WRITE_ COUNT) ;

return true;

int main(int argc, char * argvl[])

{



unsigned char *buf a, *buf b;
int 1 = 0, j=0;

int bs = BUF_SIZE;

int test case = 0;

pid t pid;

int status;

char *dev_path;

if (argc != 4) {

printf ("usage: sd_test test case block size dev_path\n");
exit (1) ;

}

test case = atoi(argv([l]);

// block R/, XEREESHMN, st LB ssys MR ARG,

// Bli: cat /sys/block/mmcblkl/queue/physical block size, HHmmcblklBIX{FR%
PR AE R %

bs = atoi(argv[2])*1024;

dev _path = argv[3];

printf ("test case=%d,bs=%d,dev_path=%s\n", test case,bs,dev _path);

// AEEEdmalloc/fitbutfer, TN R 0 2 ERH fRbLockX 5%
int ret = posix memalign((void **)&buf a, 512, bs);
if (ret) {
perror ("posix memalign failed");
exit (1) ;
}
memset (buf a, 'c', bs);
ret = posix memalign((void **)&buf b, 512, bs);
if (ret) {
perror ("posix memalign failed");
exit (1) ;
}

memset (buf b, 'c', bs);

if (test case == 0) {
system("dd if=/dev/zero of=./direct a bs=65536 count=2048");
system("dd if=/dev/zero of=./direct b bs=65536 count=2048");
system("echo 3 > /proc/sys/vm/drop caches");
pid = fork();
if (pid > 0) {
while (1) {

printf("a run %d ", ++i);

if (lwriteFileInODirectMode ("direct a", buf a, bs))

{

exit (1) ;

}
else {
while (1) {
printf("b run %d ", ++3j);
if (!writeFileInODirectMode ("direct b", buf b, bs))
{
exit (1) ;



}

}

else if (test case == 1) {
if (!segWriteDev (dev_path, buf a, bs))
{
exit (1) ;
}

}

walt (&status) ;

free (buf a);

free (buf b);

7.2 async io

async io Bl 25 io, JEHI#ASTEIFR aio, SEBr EXTTWAZKUL, R o MIAT S 2 aiot+blocking, EfI
PWAZBH ZE VA F 2 B3 aio SEEENZISK . H AT linux V& N HMWE aio: glibc Ml linux native, A3 5 &%
Hf, {HAE android “F 5 EASIRE; JEE 2 MM E YA cpu, — LI libaio KA.

7.2.1 glibc aio

K FE—F glibe [ aio 11

int aio read(struct aiocb *aiocbp); /* X—NFIDEL */

int aio write(struct aiocb *aiocbp); /* X —1RIEE */

int aio cancel(int fildes, struct aiocb *aiocbp); /* HUH—NPilR (BET—/£dl)
i R iEK, aiocbp==NULL) */

int aio_error(const struct aiocb *aiocbp); /* BE—NFBIERFPRES GHE{TH
EINPROGRESS? IJg VAL W2 O +/
ssize t aio_return(struct aiocb *aiocbp); /* BEABERIGREE GRED

TEE X —FE)  */
int aio suspend(const struct aiocb * const list[], int nent, const struct

timespec *timeout); /* FHIEEFFERITEN */

N glibe [ aio B (15 & 141 5, TS %

#include<stdio.h>
#include<sys/types.h>
#include<sys/stat.h>
#include<errno.h>
#include<fcntl.h>
#include<aio.h>
#include<stdlib.h>

#include<strings.h>
#define BUFSIZE 256

int main()

{
struct aiocb cbp;
int fd, ret;


af://n159
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int i=0;
fd = open("test.txt",O0 RDONLY) ;
if(fd < 0)

{

perror ("open error\n");

//3EFstruct aiocb ZEfAk
bzero (&cbp, sizeof (cbp)) ;

//FRE G X

cbp.aio buf = (volatile void*)malloc (BUFSIZE+1);
/ /VERB I 4L

cbp.aio nbytes = BUFSIZE;

/ /A%

cbp.aio offset = 0;
/ /BRI SRR A
cbp.aio fildes = fd;
/ /R EEE K
ret = aio read(é&cbp);
if(ret < 0)
{
perror("aio_read error\n") ;

exit (1) ;

// BURXELGAT PR, MO EREWaiofIRE

/1 BEFAEHUPIRES, B REUE KR B
for(i = l;aio error(&cbp) == EINPROGRESS;i++)
{
printf ("No.%3d\n",1i);
}
/ /EEBUR [FE
ret = aio return(é&cbp);

printf ("return %d\n",ret);

// sleep (1) ;
printf ("$s\n", (char*)cbp.aio buf);
close (fd) ;

return O;

A2 E BT

#include<stdio.h>
#include<sys/types.h>
#include<sys/stat.h>
#include<errno.h>
#include<fcntl.h>
#include<aio.h>
#include<stdlib.h>

#include<strings.h>

#define BUFSIZE 1024
#define MAX 2



/ /B EER
int aio read file(struct aiocb *cbp,int fd,int size)
{

int ret;

bzero (cbp,sizeof (struct aiocb));

cbp->aio buf = (volatile void*)malloc (size+l);
cbp->aio nbytes = size;

cbp->aio offset = 0;

cbp->aio fildes = fd;

ret = aio read(cbp);

if(ret < 0)

{

perror("aio read error\n");

exit (1) ;

int main ()

struct aiocb cbpl, cbp2;

int fdl, £fd2, ret;
int i=0;

// SBHZEYIFR

struct aiocb* alocb list[2];

fdl = open("test.txt",0 RDONLY) ;
if (£d1 < 0)
{
perror ("open error\n");
}
aio read file(&cbpl, £fdl,BUFSIZE) ;

fd2 = open("test.txt",0 RDONLY) ;
if (fd2 < 0)
{

perror ("open error\n");

}
aio read file(&cbp2, £d2,BUFSIZE*4);

/X BT CL LA, e B Rk E fai ok

/ / TEFNFINAN P ANE K
alocb 1list[0] = &cbpl;

aiocb list[1l] = &cbp2;

//BRZE, BEEERTERA AR ST 1 11

alo suspend((const struct aiocb* const*)aiocb list,MAX,NULL) ;
printf ("readl:%s\n", (char*)cbpl.aio buf);

printf ("read2:%$s\n", (char*)cbp2.aio buf);

close (fdl) ;
close (fd2) ;

return 0;



AT AR LR B E R S, A AT R EE aio FERAR BB LR, AW
R AT LR R, X E LSS BT

#include<stdio.h>
#include<sys/types.h>
#include<sys/stat.h>
#include<errno.h>
#include<fcntl.h>
#include<aio.h>
#include<stdlib.h>
#include<strings.h>

#include<signal.h>
#define BUFSIZE 256

/ /15 AR EL, S8 s 1 gnofRIR N B M 518
void aio handler (int signo)

{
int ret;

printf ("FPERIETERL WEEAND") ;

int main ()

struct aiocb cbp;
int fd, ret;
int i = 0;

fd = open("test.txt",O0 RDONLY) ;

if(£d < 0)
{

perror ("open error\n");

//¥Fstruct aiocb G
bzero (&cbp, sizeof (cbp)) ;
//FEE G X

cbp.aio buf = (volatile void*)malloc (BUFSIZE+1);
/ /RN 55

cbp.aio nbytes = BUFSIZE;
/1 XA

cbp.aio offset = 0;

/[ BEHUR SO R

cbp.aio fildes = fd;

/ /R AL 3R

//BBRLEIMITR: SIGEV_SIGNAL, or SIGEV_THREAD
/ / FME @A

cbp.aio sigevent.sigev notify

SIGEV_SIGNAL;

/I RIER SRS

cbp.aio sigevent.sigev signo = SIGIO;
//tENaioch S5k

cbp.aio sigevent.sigev value.sival ptr = &cbp;
/TGS

signal (SIGIO, aio_handler);



/) RS R

ret = aio read(&cbp);

if (ret < 0)

{
perror("aio_read error\n") ;
exit (1) ;

}

/1T ARD, LRUE S D1 SR 58

sleep (4);

close (fd);

return 0;

SAMATE cpu FIERT, BLZE ERTRT I, BT FURPIA 7. 48 T2 glibe 1) aio
BIT LA L

7.2.2 linux native aio

linux native aio & WAZIRHE T —% aio #:0, FTLATERTA linux RATHR LASRERT, 35 android. ok
EF— NEAED:

int io_setup(int maxevents, io context t *ctxp); /* GNP 10 LT
(io_context ti—"MHAJR) */

int io_destroy(io_context_t ctx); /* WE—NRPI0OL T (WA EATHIRE1I0, BUH
HERENER)  */

long io submit(aio_context t ctx_id, long nr, struct iocb **iocbpp); /* IRAZFW
IOWER */

long io cancel(aio context t ctx id, struct iocb *iocb, struct io event
*result); /* BWUH—DRAPIOWR */

long io _getevents(aio context t ctx id, long min nr, long nr, struct io_ event
*events, struct timespec *timeout) /* PSRRI TOWERMNFMF (B E T DGR A2
gl x/

HWH N T iR, 2@ libaio RAE, NS ARG T

#include<stdio.h>
#include<fcntl.h>
#include<string.h>
#include<stdlib.h>
#include<libaio.h>
#include<errno.h>
#include<unistd.h>

#include<unistd.h>

#define MAX COUNT 1024
#define BUF _SIZE 1 * 1024 *1024

#ifndef O DIRECT
#define O DIRECT 040000 /* direct disk access hint */
fendif

int main(int args, void *argv([]) {

int fd;


https://www.ibm.com/developerworks/cn/linux/l-async/index.html?mhq=%E4%BD%BF%E7%94%A8%E5%BC%82%E6%AD%A5I%2FO%20%E5%A4%A7%E5%A4%A7%E6%8F%90%E9%AB%98%E5%BA%94%E7%94%A8%E7%A8%8B%E5%BA%8F%E7%9A%84%E6%80%A7%E8%83%BD&mhsrc=ibmsearch_a
af://n171

<0)

void * buf = NULL;

/ /FRITTHR /N

int pagesize = sysconf( SC PAGESIZE) ;

/ /L EERTSF

posix memalign (&buf, pagesize, BUF SIZE);

memset (buf, 'A',BUF SIZE);

io _context t ctx;

struct iocb io, *p=&io;

struct io_event e[10];

struct timespec timeout;

memset (&ctx,0,sizeof (ctx));
/ /B IERTIG M context
if (io_setup (MAX COUNT, &ctx) !=0) {

printf("io setup error\n");

return -1;

if ((fd = open("./test.txt", O WRONLY | O CREAT | O APPEND | O DIRECT,

{

perror ("open error");
io_destroy(ctx);

return -1;

int n = MAX COUNT;

while(n > 0) {

/ /R libaio¥lififtioch, WREA libaior LH Ol bioch
io prep pwrite(&io, fd, buf, BUF SIZE, 0);
//BRATE R
if (io_submit (ctx, 1, &p)!=1) {

io destroy(ctx);

printf ("io submit error\n");

return -1;

}
// XA LAEEH B MO R, Bk ERaioRE

/ /RIS A
int ret = io_getevents(ctx, 1, 10, e, NULL);
if (ret != 1) {
perror ("ret != 1");
break;
}
n--;

close (fd);
/ /¥ context

io destroy(ctx);

return 0;

0644))



KB4 linux V5 #0A libaio, SLERA WA LIE COBIE, WEHERE, afRLAX I 28, %I T android
FEKE, WA —AEAL libaio (system/core/libasyncio) , fRARAMNIEAT, AT LAMERA P L,

TS B glibe HIUEADERATTRT LLAIIE, glibe 1 aio SEFR A2 BT O — AN 2RFE LML PR I o #e/E, DL#
LA, T linux native aio WIFIH cpu F1 io A PAFFAT TAEM SRR, 1E io AbFE IR rh i FH 2 v) DL 5 i
i TAE. B2 AR BIERMEZEE I, T cpu BIEHIEE Bk, EENIZ2 BT
prikE

7.3 3@ ioctl | HE B 5

A RGHIIR 2 BB I ReE @ joctl SRSZIN, X BAEH f2fs BIPANHTFE: atomic write A1 volatile
write. FIESLHETS, A CLSLIL R R P T OO BEE — 28 538 W2 98 ) B8 2 A7 1F page cache
/b writeback XFPEREMT RS, AT AR A TR E M. N HZEHA BRG]

static int unixFileControl (sglite3 file *id, int op, void *pArg) {
unixFile *pFile = (unixFile*)id;
switch( op ) {
#if defined( 1linux ) && defined(SQLITE ENABLE BATCH ATOMIC WRITE)
case SQLITE FCNTL BEGIN ATOMIC WRITE: {
int rc = osIoctl(pFile->h, F2FS IOC START ATOMIC WRITE) ;
return rc ? SQLITE TOERR BEGIN ATOMIC : SQLITE OK;
}
case SQLITE FCNTL COMMIT ATOMIC WRITE: {
int rc = osIoctl(pFile->h, F2FS IOC COMMIT ATOMIC WRITE);
return rc ? SQLITE TOERR COMMIT ATOMIC : SQLITE OK;
}
case SQLITE FCNTL ROLLBACK ATOMIC WRITE: {
int rc = osIoctl(pFile->h, F2FS IOC_ABORT VOLATILE WRITE);
return rc ? SQLITE TOERR ROLLBACK ATOMIC : SQLITE OK;
}
// EfEsqlitef—BoRRG, A LAE B IR BT RZ LI, PillsglitefEf2fs Fibextd
PERESTIR 2

static int keepFileInMemory (int fd) {
ioctl (fd, F2FS_IOC_START VOLATILE WRITE);
/7 IRBIX XS IEA S ) S E B S N, A RAERS

ioctl (fd, F2FS IOC RELEASE VOLATILE WRITE);

8. FHLLOG 4t

8.1 HEFRW

Android 7.0 PLJG KB4 R #0 & BN G N, IXEHEXT DATA 40 X Kid, BEAS T FE S IR
Mount FH{E, 55— KAE BRI A RS RIS s XD , Aot i 4 Ko #& it 71,
Vold 2 EBLE dm-crypt W& T AL, BEMINEZZ A dm-x (x Z2MOTFERIF#N, LaniRaT 24
W 734 dm 4%, ARIX—RBUR x =3, W& T AL TR dn-3 ), LB RIE ST R
KRR 2 dm-x B (RIS X0


https://pagure.io/libaio.git
af://n178
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Rk, TEBFIJFHLLOGH WA 3] DATA 7 XEEH R, HA—wlXHRABE T, WARREH
ThsE, EEWTHE:

.48104] random: fggk.f2fs: uninitialized yrandom read (40 bytes read, 79 bits of entropy available
.58287] random: fggk.f2fs: uninitialized yrandom read (40 bytes read, 79 bits of entropy available
.63103] fsgk.f2fs: Info: Fix the reported corruption.

£3103]
.63301] fsgk.f2fs: Info: Segments per section = 1

.63301]

.63410] fsgk.f2fs: Info: Sections per zone = 1

E3410]

.63450] fsgk.f2fs: Info: sector size = 512

63450]

.83491] fsck.f2fs: Info: total sectors = E2€3B08 (3058 MB)

£3491]

635701 fsgk.f2fs: Can't find a valid F2FS gsuperblock at Ox0

L63570]

.63610] fsgk.fZfs: Can't find a valid F2F5 gupesrblock at Oxl

E3610]

.63659] fsgk.f2fs: fggk.f2fs terminated by exit (255

63659]

65794] F2FS—fz (mmcblklpld): Magic Mismatch, walid(0xf2£52010) - read(OxdObadfg)
£5862] F2F5-fg (mmchlklpl7): Can't find valid F2F5S filesystem in lth

.66089] F2F5-fg (mmcblklpl7): Magic Mismatch, valid(0xf2f52010) - read(0x6€704fabd)
(66153] F2FS-fg (mmcblklpl7): Can't find valid F2FS filesystem in 2th

66204] F2F5-fz (mmcblklpl7): Magic Mismatch, valid(0xf2£52010) - read(OxdOba4fs)
(66263] F2F5-fz (mmcblklpld): Can't find walid F2F5 filesvshem in lth

66286] F2FS-fz (mmcblklpld): Magic Mismatch, walid(0xf2£52010) - read(Ox€704fabd)

.BE305] F2F5-fg (mmchlklpl7): Can't find walid F2FS filesvatem in 2th gupsrblock

66588] jnif: [libfs_mgr]_ mount (source=/dey/block/by-name/Bserdaka, target=/data, type=f2fs)=-1: Invalid argument
.66733] inigk: [libfs_mgr]Running /system/bin/fzgk.f2fs -a /dgw/block/by-name/ussrdaka

.85048] fsgk.f2fs: Info: Fix the reported corruption.

fsgk.f2fs: Info: Segments per section = 1

== DN JG I GBI, APIANRHIE:  RICH & WA "Magic Mismatch"$27~; I H & 15 Al
f"userdata" . HEFFEIXANEFAE, FEARR T LU B HNE GRS H&, nf Ak — T a1
HH dnx Z&EMHE, HEEGHY. =
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