@LWIMIEW

TinaLinux

ARBH T K™

1.0
2019.02.14



< Auwiner

B 2 /AT A

WA it

2019.02.14 AWA0916

first version

2R EBBFTH, RS R
Copyright © 2019 Allwinner Technology. All rights reserved.




Auwiner
C B

LR 1
LIREBEHB . e 1
I2FRTEE .. 1
I3MRATR . 1

2.Tina ZEFETEAN . . . e 2
2.1bootd B . .. oL Lt e A e 2
22uboot FHE . .. 2
QIR L 3

2INMBTERBNEE . . . 3
232 MR AEREIIRE . . . 5
233 BHAAZBERAED . . . 5
233.0size TE . . L 5
2332ksizepy HIA .. 6
2333nm A 0L L L 10
24 THREHI ... 10
241 MARFRIUASHERI ... 10
242 BEHIERET . ., 11
2421 CEMIEE . .. 11
2422 MM R BIBIE ..., 11
A3 MRARBFEESp . .. 12
2 ERBEHMAFTH, RIXL K i

Copyright © 2019 Allwinner Technelogy. All rights reserved.



( Auwiner

W

2AATHERBEIESR . . o 13

3.5 R 14

4. Declaration . . . . . . . . . e s 15
2 EREBRAE A, BRLR i

Copyright © 2019 Allwinner Technelogy. All rights reserved.



( Auwiner
B

1. #Ek

1.1 %% H &

AR REEN T ERRATER RN flash FHEE, FWFTREFESRAHTRE RBD
BlfEAN. RAERIH G, C2RFBHREURBDNE GH .

A X4 TinaLinux ¥ R R T Fix, ARRTFRAEAZRBESE .

1.2 & A 3 &

ERTETEATE: 2FRAFEH
B4 &: Tina V3.5 R H G EMA.

1.3 KA R

& A T TinaLinux ¥ & B & P R R AA R
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2. Tina 2 FL 7 & &5 /)

L # Tina & % % &4 boot0. uboot. kernel. rootfs 5% ., £ T4%, 2N NEGERTWER LT
FHTR:

G PN
boot0 < 100K
uboot <1M
kernel >=3M, <15M
rootfs >=4M

B[ UL & | boot0. uboot. kernel. rootfs By R~ 2R KIE AW T ARTHWHTRREEILAR
TR E R RAL, i rootfs HE IM YR A %, T uboot K, HE IMIEFHEET .

F o, EgE EA-4 kernel DL & rootfs # 2k 5 .

2.1 boot0 X &/

B T boot0 1R/IN, % kit boot0 A%, A TFIK, [ IhesiL,

2.2 uboot # B

uboot XA L T tina/lichee/brandy* T,

uboot * EH T | F A7 2 5 B .

o 147 X+ tina/lichee/brandy*/u-boot*/include/configs/sun*iw*p*.h, Ml T+ F EHHE &,
o %1% Y uboot 44

SRR B TH, B K 2
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23 WEHYE
W% KT Linux W ZEH 0T 77k

o BRI TIRE. WA TR, T, WXFHRE.
o AR E IR

o BHRAZENRE,

o WEE%.

2.3.1 MFRAE A BT 8

THREFHT —LARET, T iER, RAEURERE (BAREEERT).

CONFIG option Description Default Small
CONFIG_CORE SMALL tune some kernel data sizes N Y
CONFIG NET SMALL tune some net-related data sizes N Y
CONFIG_ KMALLOC ACCOUNTING turn on kmalloc accounting N Y *
CONFIG_AUDIT BOOTMEM print out all bootmem allocations N Y *
CONFIG_DEPRECATE INLINES cause compiler to emit info about inlines N Y *
CONFIG_PRINTK allow disable of printk code and message data Y N
CONFIG _BUG allow elimination of BUG (and BUG_ON??) Y N
code

CONFIG_ELF CORE allow disabling of ELF core dumps Y N
CONFIG_PROC KCORE allow disabling of /proc/kcore Y N
CONFIG_AIO allow disabling of async 1O syscalls Y N
CONFIG_XATTR allow disabling of xattr syscalls Y N
CONFIG_FILE LOCKING allow disabling of file locking syscalls Y N
CONFIG_DIRECTIO allow disabling of direct IO support Y N
CONFIG_MAX SWAPFILES SHIFT number of swapfiles 5 0
CONFIG_NR LDISCS number of tty line disciplines 16 2
CONFIG_MAX USER RT PRIO number of RT priority levels (schedule slots) 100 5
CONFIG_KALLSYMS load all symbols for debugging/kksymoops Y N
CONFIG_SHMEM allow disabling of shmem filesystem Y N+

X RBRTH, BALT
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CONFIG option Description Default Small
CONFIG_SWAP allow disabling of support for a swap segment Y N
(virtual memory)
CONFIG _SYSV _IPC allow disabling of support for System V IPC Y N+
CONFIG_POSIX MQUEUE allow disabling of POSIX message queue Y N+
support
CONFIG_SYSCTL allow disabling of sysctl support Y N+
CONFIG_LOG BUF _SHIFT control size of kernel printk buffer 14 11
CONFIG UID16 allow support for 16-bit uids Y 7?
CONFIG_CC _OPTIMIZE FOR SIZE Use gcc -os to optimize for size Y Y
CONFIG_MODULES allow support for kernel loadable modules Y N+
CONFIG _KMOD allow support for automatic kernel module Y N
loading
CONFIG_PCI allow support for PCI bus and devices Y Y -
CONFIG_XIP_KERNEL allow support for kernel Execute-in-Place N N
CONFIG_MAX RESERVE AREA 77 2? ??
CONFIG _BLK DEV_LOOP support for loopback block device Y Y -
CONFIG_BLK DEV_RAM support for block devices for RAM filesystems Y Y -
CONFIG_ BLK DEV_RAM COUNT Number of block devices for RAM filesystems 16 2?
CONFIG_BLK DEV RAM SIZE Size of block device struct for RAM filesystems 4096 7?
CONFIG _IOSCHED_AS Include Anticipatory 10 scheduler Y Y
CONFIG IOSCHED DEADLINE Include Deadline 10 scheduler Y N+
CONFIG_IOSCHED_CFQ Include CFQ 10 scheduler Y N+
CONFIG_IP_PNP support for IP autoconfiguration Y N+
CONFIG P _PNP DHCP support for IP autoconfiguration'via DHCP Y N+
CONFIG_IDE support for IDE devices Y N+
CONFIG_SCSI support for SCSI devices Y N+
Hf
o« YHRFFEMHERER Y, KAHEETURERN
o« N+ RFEFHARERHAWREREAN
Y- RFTHEE, TURENLR—T
X RBRTH, BALT 4
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7 Tina ¥, % & 7 CONFIG REDUCE KERNEL SIZE %. —B &% %5, ¥4 XAHs £
35 4 i R BN kernel R B R+, TEEBEZERE log/debug SR E, %55 kernel #A4T
xz JE4E, ¥ % tina/scripts/reduce-kernel-size.sh.

#AT make menuconfig, FF B & T 3%

Tina Configuration
Target Images --->
[*] downsize the kernel size (EXPERIMENTAL)

VE: M3 EE 4 E & EXPERIMENTAL #. Z 1 B #3.47 make kernel menuconfig, %X /5% -
BEREKREE.

2.3.2 Ml Bx A F B9 R 3

HFERABZ G, TEANAZTE WA T . ¥ LLIAT make kernel menuconfig, K 7% & F 2| # 3K
B KW o

233 BB NAZIER

WEREER, BEGREERERA, THEBHEX TARIFERRURFTH AN, AEHAT
AT B R

2.3.3.1 size T E

size A 0] B H N 4E 4 text. data. bss ZF I A/N, W AT "size vmlinux", ¥ 27F%:

text data bss dec hex filename
5818117 1378944 168972 7366033 706591 vmlinux

X RBRTH, BALT 5
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2.3.3.2 ksize.py i &

1 yocto H1 B # #9 sources/poky/scripts/tiny/ Bl 5k T8 4™ ksize.py X, F LAt A4 B E T # built-
ino #HATHANT, FUBITHAZHBRTHATHF, TRk

2 T WAZAR B K T 3#AT ksize.py, ¥ 275 3:

Linux Kernel total | text data bss

vmlinux 7366033 | 5818117 1378944 168972

drivers/built-in.o 2244823 | 2080782 123885 40156
net/built-in.o 1682005.| 1630911 32590 18504
fs/built-in.o 975830 950780 5442 19608
kernel/built-in:0°678363 | 593347 41064 43952
mm/built-in.o 302442 | 272965 7309 22168
sound/built-in.o 237890 | 227338 6836 3716
security/built-in.o 170272 | 145055 13989 11228
block/built-in.o 149110 | 145408 2458 1244
crypto/built-in.o 145972 | 131610 7258 7104
lib/built-in.o 141721 | 141093 559 69
init/built-in.o 33551 | 18558 14909 84
ipc/built-in.o 29998 | 29218 772 8

ust/built-in.o 138 [ 138 0 0

sum 6792115 | 6367203 257071 167841
delta 573918 | -549086 1121873 1131

drivers total | text data bss

drivers/built-in.o 2244823 | 2080782 123885 40156

drivers/usb/built-in-o 448756 | 409279 27813 11664
drivers/block/built-in.o 357202 | 324752 21582 10868
drivers/tty/built-in.o 174213 | 155371 13938 4904
drivers/base/built-in.o 157961 | 153861 3460 640
drivers/mmc/built-in.o 133678 | 131782 1756 140
drivers/scsi/built-in.o 105021 | 95105 9348 568
drivers/md/built-in.o 100909 | 98382 1291 1236
drivers/mtd/built-in.o 96023 | 92244 1467 2312
drivers/hid/built-in.o 86072 | 81552 4160 360
drivers/clk/built-in.o 69737 | 58289 10856 592
drivers/cpufreq/built-in.o 51525 | 44400 1793 5332
drivers/pinctrl/built-in.o 50463 | 46458 3921 84
drivers/input/built-in.o 45250 | 44046 1156 48
drivers/i2¢/built-in.o 43511 | 42791 656 64
drivers/spi/built-in.o 39888 | 38323 1557 8

SRR B TH, B K 6
Copyright © 2019 Allwinner Technelogy. All rights reserved.



Auwiner

drivers/thermal/built-in.o 38654 | 36673 1893 88
drivers/regulator/built-in.o 36217 | 35257 820 140
drivers/of/built-in.o 35994 | 35095 407 492
drivers/gpio/built-in.o 29432 | 29167 224 41
drivers/leds/built-in.o 25548 | 25076 464 8
drivers/rtc/built-in.o 25072 | 24428 460 184
drivers/tee/built-in.o 24823 | 24662 113 48
drivers/char/built-in.o 23718 | 21642 1224 852
drivers/soc/built-in.o 20916 | 13980 6804 132
drivers/bluetooth/built-in.o 20223 | 19319 100 804
drivers/dma/built-in.o 17892 | 17458 334 100
drivers/irqchip/built-in.o 14767 | 12371 2308 88
drivers/pwm/built-in.o 14636 | 14036 472 128
drivers/dma-buf/built-in.o 13975 | 13904 23 48
drivers/cpuidle/built-in.o 12613 | 10848 1749 16
drivers/watchdog/built-in.o 9986 | 9660 28145
drivers/power/built-in.o 9836 | 8296 1224316
drivers/clocksource/built-in.o 9608 | 8708 796 104
drivers/misc/built-in.o 8471 | 8105 340 26
drivers/bus/built-in.o 6357 | 5691 618 48
drivers/hwmon/built-in.o 5230 | 5054 144 32
drivers/hwspinlock/built-in.o 4792 | 4664 128 0
drivers/firmware/built-in.o 4453 | 4384 9 60
drivers/reset/built-in.o 3818 | 3686 132 0
drivers/net/built-in.o 1803 | 1755 48 0
drivers/mfd/built-in.o 1623 | 1511 108 4
drivers/video/built-in.o 379 | 379 0 0

sum 2381045 | 2212444 125977 42624
delta -136222 | -131662 -2092 -2468

net total | text data bss

net/built-in.o 1682005 | 1630911 32590 18504

net/ipv4/built-in.:428233 | 401161 1471&%2353
net/mac802l@uilt-in.o 302085 | 301822 259 4
net/core/built-in.o 267334 | 256693 8573 2068
net/bluetooth/built-in.o 227913 | 226708 1033 172
net/wireless/built-in.o 160236 | 158651 557 1028
net/xfrm/built-in.o 74537 | 72737 1384 416
net/bridge/built-in.o 59936 | 58812 1112 12
net/sched/built-in.o 29706 | 28344 1346 16
net/packet/built-in.o 26453 | 26172 281 0
net/netlink/built-in.o 26105 | 25498 455 152
net/unix/built-in.o 24671 | 22266 340 2065
net/key/built-in.o 21095 | 20783 308 4

net/*.0 16279 | 15811 412 56
net/8021q/built-in.o 15245 | 14981 264 0
net/ipv6/built-in.o 9445 | 8295 1136 14
net/rfkill/built-in.o 7142 | 6710 408 24

0
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net/ethernet/built-in.o 2431 | 2391 40 0
net/llc/built-in.o 2068 | 1980 72 16
net/802/built-in.o 1944 | 1792 140 12

sum 1702858 | 1651607 32839 18412
delta -20853 | -20696 -249 92

fs total | text data bss

J8/built-in.o 975830 | 950780 5442 19608

f3/*0 351665 | 339511 1774 10380
Js/ext4/built-in.o 295807 | 294110 1125 572
Ss/ffs2/built-in.o 99642 | 99446 124 72
Jfs/proc/built-in.o 77696 | 73111 377 4208
JSs/fat/built-in.o 49264 | 49088 144 32
S3/jbd2/built-in:o 47379 | 47254 65 60
[fs/overlayfs/built-in.o 24939 | 24842 93 4
fs/squashfs/built-in.o 23156 | 23092 60 4
[fs/kernfs/built-in.o 21086 | 16863 111 4112
[fs/configfs/built-in.o 18193 | 17916 261 16
fs/debugfs/built-in.o 16120 | 16056 52 12
[fs/pstore/built-in.o 13904 | 13531 325 48
fs/crypto/built-in.o 13083 | 12799 264 20
Ss/notify/built-in.o 12525 | 12186 227 112
Jfs/nls/built-in.o 11024 | 10904 116 4
SS/sysfs/built-in.o 7041 | 6990 39 12
[fs/devpts/built-in.o 3359 | 2986 365 8
Ss/ramfs/built-in.o 1820| 1776 40 4

sum 1087703 | 1062461 5562 19680
delta -111873 | -111681 -120 -72

kernel total | text data-bss Q

K
RN
kernel/buzlt-z@}; 678363 | 593347 41064 43952

kernel/*.0 376931 | 346029 17531 13371
kernel/sched/built-in.o 127386 | 119841 6265 1280
kernel/time/built-in.o 101386 | 89633 7465 4288
kernel/printk/built-in.o 55033 | 18477 8444 28112
kernel/irq/built-in.o 47323 | 44325 906 2092
kernel/rcu/built-in.o 29815 | 27655 2131 29
kernel/locking/built-in.o 25617 | 25592 21 4
kernel/power/built-in.o 16652 | 15256 848 548
kernel/bpf/built-in.o 8348 | 7988 68 292

sum 788491 | 694796 43679 50016
delta -110128 | -101449 -2615 -6064

Copyright © 2019 Allwinner Technelogy. All rights reserved.
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sound total | text data bss

sound/built-in.o 237890 | 227338 6836 3716

sound/soc/built-in.o 125556 | 119220 5416 920
sound/core/built-in.o 108923 | 104799 1400 2724
sound/*.0 6612 | 6440 28 144

sum 241091 | 230459 6844 3788
delta -3201 | -3121 -8 -72

security total | text data bss

security/built-in.o 170272 | 145055 13989 11228 D

security/selinux/built-in.o 142606 | 119156 12250 11200 \
security/keys/built-in.o 31690 | 30618 788 284

security/*.0 25826 | 24091 1719 16

security/integrity/built-in.o 1838 | 1806 20 12

sum 201960 | 175671 14777 11512
delta -31688 | -30616 -788 -284

block total | text data bss

block/built-in.o 149110 | 145408 2458 1244

block/*.0 145968 | 142021 2699 1248
block/partitions/built-in.o 7563 | 7543 16 4

sum 153531 | 149564 2715 1252

delta -4421 | -4156 -257 -8

Q

N &
N\

lib total | tex@?}zm bss

lib/built-in.o 141721 | 141093 559 69

lib/*.0 216133 | 214935 1092 106
lib/zlib_inflate/built-in.o 11187 | 11187 0 0
lib/xz/built-in.o 8215 | 8179 36 0
lib/lzo/built-in.o 2551 | 2551 0 0
lib/lz4/built-in.o 1188 | 1188 0 0

sum 239274 | 238040 1128 106
delta -97553 | -96947 -569 -37

X RBRTH, BALT
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2.3.3.3 nm 44~

nm 447 EF A ZER T EMFSTHR T WHAT "nm --size -r vmlinux | head -10", ¥ 7] 13 2

00004000 b __log_buf

0000358 D nand_tbl

00003b14 T __ blockdev_direct_IO
0000398¢ T hidinput_connect
00002f6¢ t ext4_fill super
000027fc T hei_event_packet
0000245c t 12cap_recv_frame
000023d4 T dev_ethtool

00002274 t test_atomics

000020e4 t n180211 send_wiphy

W, —REFIBIE, ARETAN. BEED, BEh, £PHE

Pk
1]

e b/B- 5T bss &
o t/T- FZALT text £
e d/D- &5 (LT data £

24 XHFGRE
NTXHRAARY R, FTEERZIM. &, E,

i, MxTrFENNE. wF B, RAZNE. AREFE.
o ¥, FR/INRTHEZIAESEARTHEZI, w# A musl libc E&#% glibe 4,
o £, FEHAGENESEH A,

2.4.1 B AR 7 BT S

LT HERAEEILT, — L8R FRIUASCHEE T LU R

o FIXRTE, thim tcpdump. mpstat. strace F%,

X RBRTH, BALT 10
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o MEEEIK T E . th4n Imbench. sysstat. tiobench %% .

o TUAXTr. BB XY, HBEF. MEXHAHEERSE, XhnRLENAFHENLRE, R Y
H—,

o XARFEMANENENRKEE. Linux EHF S EAMEUS AR GE, TUEEELF EFM#
TREB/NRE A BEETARNRE L

o WEXM, —HHEMMURL Ul HEEEEARAZNE, wREFAZ, ©FEM%E.

242 I3
KATENHG TEZHARAN RS

o fEHE/NEY C E, % musllibe, uclibc 4 5k £ #: glibc.
o fMEREA FEIME,

2.42.1C FEW#

TRIET S —LBAW C FERELRE,

C JE 5 AN R R

glibc Distribution A HEAN, WIBE, XFEHLW cpuarch & FFE K

uclibc Embedded /) AN, I E M A~ X #F libdb 5 libnss
bionic Android /N AT Android Rt B B 2% 4% fit libthread db 5 libm
musl libc Embedded 4N E/N, EHEELSEEE, RE SR D B cpu arch

4 {7 Tina ¥ 3% T ¥ X #F glibc 5 musl libc # ¥ C £, E 4K ¥ & T menuconfig ¥y 77 2\ & B & (£ A
T—%.

2.4.2.2 MilFR % A 2 &

FARFRBENARTAR, BT EFERSET2B AL, TUHTHE.

SRR B TH, B K 11
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Y El Tina FFER M T —F Ml 77 %, AT make menuconfig, 77 4r T # T

Tina Configuration
Target Images --->
[*] downsize the root filesystem or initramfs

T Z G, &4 K rootfs/initramfs 2 5] & %t £ & % F 2 84 E 2847 M % o

EARH £ % scripts/reduce-rootfs-size.sh >, *H F F B E 2.

e /#7/bin, /sbin, /usr/bin, /usr/sbin T~ #Y jz A2 JF BT AR BN
o A" NEABFRBMEERBNE, SHEXR, EE TR,
o il BRIZTH AR BT B

E, BEERRKEAFA, XREEFERTHA ER — ZHRA:

-
~

o Y[ 2 4#/bin, /sbin, /usr/bin, /usr/sbin YN FEF, HME F A4 E,
o LE[ H - #1/lib, /usr/lib Ty JE, HAME FF4AE,
o Xt T &2 Fl dlopen B AL FIAZ 7, fRATE ] 86 2 L 38 /L,

-

2.4.3 B2 P 5 strip

strip 2 =8N AR F 5 ENESE R ELE, AKBDZEEEH,
Ll Tina M8 TERIATF B T strip M8, wREFE, FHEIE LB D =E & A,

Tina Configuration
Global build settings --->
Binary stripping method (strip) --->

JE: Tina £ 3 #F sstrip, Bl super strip, 48 T strip &%, FeER D N A5 FEH AN,

X RBRTH, BALT
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244 XHRG)E %

AUXBRARIFESE, AETXF. TRALTHLAXHFRRRE:

FS % A E% =5 #E

ext2 block device 7~ RW R AT e 2K S AL 7] B BB E K

ext3 block device 7T RW BRI A ext3, HEAXH RS, FEFERAELE
ext4 block device . RW 6] Bl 3 2 ext2 A1 ext3, ¥ RFMIRS, RA ML
btrfs block device H RW EETR%. BERZER

FAT block device 7  RW Windows, K6 #EE LT, T3 HF >4G X
NTFS block device . # RW Windows, % T FAT & T #, HEXH A%
Cramfs .~ NAND Flash™ 5 Read-only 2013 # Torvalds & #i/Z f, £ f Squashfs
Squashfs Raw Flash H Read-only E%E % &, %A A/NRH

UBIFS RawFlash &  RW #F JFFS2, Linux3.7 Z J5

JFFS2  RawFlash &  RW mount Ff AR 1%, =EF MR

YAFFS2 NANDFlash & ~ RW KA EAESE, T Linux £ 4

5] Tina #F 3 Tt 3% Fl B0 £ squahfs, extd, jfss2 = X A %5, £ 1K 7 #1417 make menuconfig
HEAT

Tina Configuration
Target Images --->
*** Root filesystem images ***
[1ext4 ----
[1jffs2
[*] squashts™---—>

% W JE %6 1zop, gzip, xz2 %, EHEEREWE xz. B xz EHEMERIE, EFFHEHR
Eo. IRERFRE 7 ARNEEE K,

SRR B TH, B K 13
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[1] https://elinux.org/Kernel Size Tuning Guide
[2] Karim Yaghmour. Building Embedded Linux Systems [M]
[3] Michael Opdenacker. Embedded Linux size reduction techniques
[4] https://tiny.wiki.kernel.org/
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4. Declaration

This document is the original work and copyrighted property of Allwinner Technology ( “ Allwinner” ).
Reproduction in whole or in part must obtain the written approval of Allwinner and give clear acknowledge-
ment to the copyright owner. The information furnished by Allwinner is believed to be accurate and reliable.
Allwinner reserves the right to make changes in circuit design and/or specifications at any time without notice.
Allwinner does not assume any responsibility and liability for its use. Nor for any infringements of patents or
other rights of the third parties which may result from its use. No license is granted by implication or otherwise
under any patent or patent rights of Allwinner. This datasheet neither states nor implies warranty of any kind,
including fitness for any particular application.tates nor implies warranty of anykind, including fitness for any
particular application.
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