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SATA AHCI-IP Demo on V/10-series SoC Instruction

Revl.2 22-Aug-23

This document describes the instruction to run SATA AHCI-IP on Altera development board, i.e.
CycloneV SX SoC, ArriaV ST SoC, and Arrial0 SoC development Board. From device limitation,
CycloneV SX SoC board can support only SATA-II device while other boards can support SATA-III
device. This demo uses Angstrom linux v2014.12 OS, and FPGA can boot and be configured by
micro SD Card.

1 Hardware Requirement
As shown in Figure 1-1- Figure 1-3, to run AHCI demo please prepare
1) CycloneV SX/ArriaV ST/Arrial0 SoC Development Board
2) SATA adapter board provided by Design Gateway
- AB11-HSMCSATA board for CycloneV SX SoC
- ABO9-FMCRAID board for ArriaV ST/Arrial0 SoC
3) 2.5-inch SATA-II/1ll Device or other size with adapter cable
- SATA-Il for CycloneV SX
- SATA-IlI for ArriaV ST/Arrial0 SoC
4) Micro SD card with SD card image, downloaded from
http://www.dgway.com/SATA-IP_A_E.html
5) Mini USB cable

Micro sd-card to
& . boot and configure
(U U il /

LED Status

by 4| 2 i ,_"i‘gﬁk}{éi:&&!’: [£3) mini USB cable
y W for UART

SATA2 SSD
adapter board

aaahas0UAL £T

CycloneV SoC board
Figure 1-1 SATA AHCI-IP Demo Environment Setup on Cyclone V SX SoC board
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Micro sd-card to
boot and configure
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= i i i | Sl mini USB cable
=P i for UART

. e

ABO09-FMCSATA

Power Cable

SATA3 SSD@ CNO

C=s) ArriaV ST SoC board
Figure 1-2 SATA AHCI-IP Demo Environment Setup on Arria V ST SoC board

Mini USB cable
for UART

micro sd-card to
boot and configure

ot

1 A’ ) . : e
- A
DDR4 HILO ATTERA
memory card o

SATA3 SSD@ CNO
AB09-FMCSATA

IR 4 -

| Arria10 SoC board
Figure 1-3 SATA AHCI-IP Demo Environment Setup on Arria 10 SoC board
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2 Hardware setup

2.1 Micro SD Card setup by PC

Extract “sd_card_image_cycloneb5/arria5/arrialQ.bin.tar.gz”, and file output will be
“sd_card_image_cyclone5/arria5/arrial0.bin”.

Connect microSD to PC to dump image to card by using “Win32Disklmager” application.
Run “Win32Disklmager” to copy “sd_card_image_cyclone5/arria5/arrial0.bin” to microSD,

as shown in Figure 2-1.

% Win32 Disk Imager =10| x|
—Image File 77y

I D:Temp)sd_card_image_cyclones.bin

Drevic 1
= e

Copy | MDS Hash

3
Wersion: 0.9 Cancel | Read I ‘Write \1J Exit

é

: 5 {Target Device: [E:N]™)
Are you sUre vou want ko continus?
—Progress
s || wo |

x

ertlnq ko a physical device can corrupt the device,

([ compiere T

—Device —|

Image File
“D:,I'Temp,l'sd_card_image_cycloneS.bin

s ‘Write Successful,
ien =1| L)

Copy [T MDS Hash:

=

Wersion: 0.9 Cancel |

Write | Exik |

Done.

V7

Figure 2-1 Create SD Card Image for SATA AHCI-IP Demo

(1) Select drive to microSD card drive

(2) Browse to the path which store “sd_card_image_cyclone5/arria5/arrial0.bin”

(3) Click “Write” to start dump data.

(4) “Confirm overwrite” window will be displayed. Click “Yes” to confirm data dump.
(5) Wait until progress status updated from 0% to 100%. “Complete window” with “Write
Successful” will be displayed. Click “OK” to complete this step.

22-Aug-23

Page 4



dg_sataahciip_instruction_altera_en.doc m

2.2 FPGA board setup to run the demo

e Power off FPGA board and adapter board.
e Insert micro SD card to SD card socket
e Connect HDD/SSD to SATA socket on CNO @ HSMC/FMC SATA adapter board.
a) For Cyclone V SoC board, insert SATA-Il HDD/SSD
b) For other boards, insert SATA-IIl HDD/SSD
e For FMC adapter board, connect power to power connector on FMCRAID board.
e Connect SATA adapter board to FPGA board.
Note: If FPGA board has FMC/HSMC port more than one, use port#A.
e Connect USB mini cable between FPGA board and PC for UART
e Set JTAG enable
a) For CycloneV SX and ArriaV ST SoC, set SW4[1]/[2]/[4] = OFF position to enable
JTAG of HPS, FPGA, and MAX, as shown in Figure 2-2

TAG ENARLEG
HPSH

FPGA=~"
HSMC

B MAX®

Figure 2-2 JTAG Enable for CycloneV SX/ArriaV ST SoC board

b) For Arrial0 SoC, set SW3[1]/[2]/[6]/[8] = OFF position to enable JTAG of HPS, FPGA,
and MAX, as shown in Figure 2-3

ON. - CE& K TOAOSE

WP LE

) 2345678
SARASARS

Figure 2-3 JTAG Enable for Arrial0 SoC board
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e Enable clock programmable for CycloneV SX SoC board. Set bit2 of SW2 to ON position,
as shown in Figure 2-4.

Figure 2-4 SW2 Enable Si570 clock source

e Set FPGA configuration by HPS for Arrial0 SoC board. Set SW4[2]-[4] to OFF position, as
shown in Figure 2-5.

Figure 2-5 SW4 Configuration Mode

e Power on FPGA board.

e Open serial monitoring software such as HyperTerminal. Terminal settings is Baud
Rate=115,200, Data=8 bit, Non-Parity, and Stop=1.

e On PC serial console, please wait Linux boot-up until login required, as shown in Figure

2-6.
\
P COMA- PuTTY ArriaV SoC board o8 T4 CycloneV SoC board
[ 0K 1 Started Permit User Sessions. . ; : i _____ P ';":::-i L A . i
[ OK ] Started Getty on ttyl. R A T M S | SR B I I
Starting Getty on ttyl... [ TN T N S S S i tm——m
[ 0K 1] Started Serial Getty on ttySH. -0
Starting Serial Getty on ttyS@... et
06 Beached taet Logi Proms T fngstron Distritat o coclosS 1160
[ OK 1 Started WPR supplicant. fingstron v2014.12 - Kernel 3.10.31-1tsi-05167-g6b67245
R cycloneS login: 1l
I i -. 0o "
I T T m—— I T R — . . Arrial0 Soc Board
: T N B B e I L 1 i °e
R T e B T T S B A T e P i
Rt e et B e e R R
"J "" Kernel version and '---'---'--’--'--; et F ol F b b Lt
- board information ,'___,:
The “ngstﬂm Distribution arria$ ttysa The Angstron Distribution arriail® ttyS@
Angstrom v20814.12 = Kernel 4.4.8-18559-g2c9h3eh-dirty fAngstron v2014.12 - Kernel 4.7.8-rcS
arriad login: J T | arrial® login: N

Figure 2-6 Linux Bootup
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e Power on supply on adapter board

a) For HSMC adapter of CycloneV SX, ON power-switch on HSMC adapter after Linux

boot up completely.
Note: Do not on power-switch before linux boot-up complete. It needs to wait linux to

program clock for SATA to be 150 MHz before SATA AHCI-IP communicates with SATA

Device.

S Gy

ower for SSD on HSMC adapter

Figure 2-7 P

b) For FMC adapter, ON power supply which is connected to power connector on the
adapter, as shown in Figure 2-8.

=
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Power for SSD Ric
Figure 2-8 Power for SSD on FMC Adapter

Check LED status on FPGA board now and LEDO-1 will turn on while LED2 status
depends on SATA speed, as shown in Figure 2-9.
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SATA2 on C5 SoC SATA3 on A5 SoC SATA3 on A10 SoC

3
<&
O
oS
L X
D5

Figure 2-9 LED status after system set up complete on SATA-3/2 speed

LED ON OFF
LEDO | OK TXPLL inside transceiver cannot lock the
clock. Please check 150 MHz clock source.
LED1 | OK SATA-IP cannot detect SATA device. Please
check SATA device and the connection.
LED2 | SATA-III for others SATA-II for CycloneV SX SoC
LED3 | SATA AHCI-IP in processing SATA AHCI-IP in idle

Table 2-1 LED Status of AHCI reference design
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3 Linux Setup
e User login on the demo is follows.
Login : root
Password : root (required for ArriaV only)
After login, system is ready to receive user command, as shown in Figure 3-1.
ArriaV SoC board CycloneV/Arrial0O SoC board
£ COMA - PuTTY =
e
The Angstrom Distribution arrial ttySe The Angztron Distribotion cycloned ttyS0
fingstron v2014.12 - f“"{'*l "-‘:-“'15‘55"52"9"“"‘““9 Rngstron v2014.12 - Kernel 3.10.31-1tsi-05167-6b67245
= — QEIN: rog .
I‘b::;:&l‘é?gm- rook Password: root cycloneS login: root J User Login
Last lﬂgilﬁ Tun Oct 25 12:21:44 UTC 2815 on tty‘iﬂ ast lugm: ”99 Mec 23 07:16:35 UTE 2015 on HLISD
rootBarriaS:~H root Boyc loneS: “# I

Figure 3-1 Linux Login

e To run SATA AHCI-IP demo,

- For CycloneV SX SoC board, two modules are required to insert, i.e libahci.ko
(common AHCI SATA low-level routines) and dg_ahciDemo.ko (AHCI SATA platform
driver).

- For other boards, libahci_platform.ko is also required to be AHCI SATA platform library.
So, three modules are required to insert.

All modules are stored in “/home/root/driver” directory. To insert module, please use

following command.

>> insmod dg_ahciDemo/driver/libahci.ko

>> insmod dg_ahciDemo/driver/libahci_platform.ko

(Not used for CycloneV SX SoC board)

>> insmod dg_ahciDemo/driver/dg_ahciDemo.ko

e After insert modules, disk information will be displayed, as shown in Figure 3-2. Now SATA
device is ready to use.

ArriaV/Arrial0 SoC board CycloneV SoC board
. . .
P COM4- PuTTY = | CEd .
rootBarrial:™# [insmod ./dg_ahciDemo/driver/libahci.ko Insert
rootBarria5:"# [insmod .s/dg_ahciDemo/driver/libahci_platform.ko
O e [ e o
ahci ¢ .ahci: . slots 1 ports ps Bxl inpl platform mode R .
ahci c8048008.ahci: flags: ncy only D el ety 205 el only
scei hostB: ahci atal: SATH nax UDHA/I33 mnio (nen Owef§240000- &(Ii25li|l] wri 0100 ivq 75
atal: SATA max UDMA/133 mmio [mem @xcBP40BA0-BxcBASFFFE] port Bx188 irq 18 iplatforn leds.1: Driver leds-gpio requests probe deferr
a.l:ai:“?ﬂﬂ link upngﬁﬁfﬁhps (SStatgs 133 SCo;trglliﬁﬂ) bl stel: SHTH ll'*ﬂ?@ﬂﬂ'?:l& :ﬁlmﬁ 123&"&":1]?”;‘“3 bl
atal.BB@: supports unctions and may not he fully accessible atal. i ul’y i
atal.B8: ATA-9: Sansung SSD 858 PRO 256GB, EXMB1B6Q, max UDMA/133 gATA Device {:}g A ganoung 550 650 FRO, %’; el DAV 138
atal.88: 506118192 sectors, nulti 1: LBA48 NCQ (depth 31/32) stad 00+ supports ORH funct ione and. nay not be ,m bl
atal.B@: supports DRM functions and may not be fully accessihle Information atal.00: conf igured for UDHA/133
atal.BB: conhgured for UDMA/ 133 irect=Rccess AR Sansung S50 850 EXMD FQ: 0 ANSI: 5
:@:@:0: Direct-Access Samsung SSD 850 1B6Q PQ: @ ANSI: 5 Ip eds. 1z Driver leds-gpio vequests probe deferra
Esga} 32811811;?2 512- hyte{}ogzcal blocks: (256 GB/238 GiB) :0:0:0: :sm "Slllflsrl’!)?lSlf-bglo"Imcal blocks: (256 G8/238 GiB)
sda ite Protect iz o :0:0:0: [s rite Protect is of
8:a [sdal Write cache: enabled, read cache: enabled, doesn’t support DPO or F :0:0:0: [sda] Urite cache: ensbled, vead cache: ensbled, doasn’t support
/sd B:0:0:0: [sdal Attached SCSI disk
\mrla‘a LI : m|m "1';“."“ 031 disk
1

Figure 3-2 Insert module to linux kernel
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4 Example Linux command
4.1 Create Disk Partition
To create new disk partition, user can follow below steps.

>> fdisk /dev/sda
Call the tool to manage disk partition.

>> N
Create new partition.

>>p
Select primary partition.

Select the option by using default value in the tool such as partition number = 1, first
cylinder=1, last cylinder=31130.

>> W
Write table to the disk.

Now one partition named sdal has been created in the disk.

ArriaV/Arrial0 SoC board CycloneV SoC board
&P COM4 - PuTTY =B
rootBarria5:"H Fdisk /dev/sda | call fdisk to manage disk partition motEcgcluneS:”# fdisk fdev/sda
Device containg neither a valid DOF partition table, nor Sun, $GI. OSF or GPT diskl ) L
Building a new DOS disklabel. Changes will remain in memory only, The nunber of cylinders for this disk is set to 31130.
until you decide to write then. After that the previous content There iz nothing wrong with that, but this is larger than 1024,

won't be recoverahle. and could in certain setups cause problens with:
) zoftuare that vuns at boot tine (e.g., old verzions of LILOD
) boot ing and part it ioning software fron other 053
The nunber of cylinders For this disk is set to 31138, le.g., DOS FOISK, 0572 FDISK)
There is nothing weong with that, but this is larger than 1824,
and could in certain setups cause problems with:
1) softuare that runs at boot time (e.g., old versions of LILO}
2) hooting and partitioning software From other 0Ss

(e.g., DOS FDISK, 082 FDISK) prinary partition (1-4)
P
Connand {n For help):[n] Partition number (1-9): 1
Connand action First cylinder (1-31130, default 10: 1
e extended Last cylinder or +size or +sizell or +zizel (1-31130, default 31130): 231130
p  prinary partition (1-4)
Connand (n for helpl: u
tition nunber (1-4): The partition table has been alteved.
First cylinder (1-31130, defanlt 1}: Calling ioct1() to re-read partition table
Last cylinder or +size or +cizeM or #izel (1-31136, default 31138): 31030 sdar sdal

rootfcuc LoneS: ¥ ||

Comnand (n For help): [v]

The partition tahle has been altered.
Calling ioctlC) to ve-read partition table
sda: sdal

rootBarrial:™ sda: sdal

rootBarrial:™t |l X
Figure 4-1 fdisk command

Note: User can type ‘m’to show all fdisk options.
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4.2 Format Disk

To format the disk, user needs to select file system type such as FAT, EXT4. This example

shows only the command to format to EXT4 by typing following command.
>> mkfs.ext4 /dev/sdal

&P COM4 - PuTTY L= B S|
rootBarriab: "8 [nkfs.ext4 /dev/sdal | Format to Extd -
mke2fz 1.42.13 ay—28157

Discarding device blocks: done

reating filesystem with 62512923 4k hlocks and 15638336 inodes
ilesystem UUID: ba?45¢27-8fBd-4d13-8f9f-116dffB7e3d7c
uperhlock bhackups stored on blocks:

32708, 78384, 163848, 227376, 294712, 817288, 884736, 1685632, 2654288,
4876808, 762624, 11239424, 20480808, 23887872

llocating group tahlez: done

riting inode tables: done

reating journal (32768 blocks): done

riting superblocks and filesystem accounting information: done

|ruutEarria5:"# [
N

Figure 4-2 Format disk

4.3 Mount Disk

Before running any application to access the disk by file system such as Bonnie++ and

diskTestApp in file system mode, disk must be mounted firstly by following command.
>> mount /dev/sdal /media/hdd

P COMA - PuTTY B
rootParriab: | mount sdevssdal /mediashdds |

[ 296.815355] EXT4-f= {sdal’: mounted filesystem with ordered data mode. Opts: C{null}
rootBarriaS: i

Figure 4-3 Mount disk
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5 Performance test

This topic shows the example application to test disk performance. Two test applications are used,
i.e. diskTestApp and Bonnie++. diskTestApp is the test application developed by Design Gateway
to check write/read performance in both raw data format and file system.

5.1 Performance test by diskTestApp

&P COM4 - PuTTY | &

lrnutEarriaE:”I|.fdg_ahciﬁenu/app]icatiun!diskiestﬁpp | |a
'diskTesthp version 1.1

sage:
.AdizkTestApp [OPTION]

Options:
-r For raw data test
—f PATH For file system test

rootlarriab: " I b
Figure 5-1 diskTestApp usage

As shown in Figure 5-1, diskTestApp can run in two data formats, i.e. raw data or file system.
Warning: If running raw data test, file system in that disk partition will be lost.

5.1.1 Raw Data Mode
Type command “./dg_ahciDemo/application/diskTestApp —r” to run test application in raw
data format. Five input parameters are required, i.e.
1) Disk selection to select the disk to test performance
2) Operation type: ‘0’-Read disk test, ‘1’-Write disk test
3) Test pattern:
‘0’: Write by dummy data or read without verification
“1’: Write or verify by 32-bit increment pattern
‘2. Write or verify by 32-bit decrement pattern
4) Disk offset: Disk start address in sector unit to write/read data. Ox prefix is added for
hex unit input while default value without prefix is decimal unit.
5) Operation length: Transfer length in sector unit to write/read data. Ox prefix is added
for hex unit input while default value without prefix is decimal unit.

Figure 5-2 and Figure 5-3 show the example of write test in raw data mode by dummy data
and increment data. Figure 5-4 and Figure 5-5 show the example of read test in raw data
mode without and with data verification. Comparing to increment/decrement pattern, using
dummy mode for both write and read will achieve better performance because CPU
resource is not used to fill or verify the data.

22-Aug-23 Page 12



dg_sataahciip_instruction_altera_en.doc

ArriaV/Arrial0 SoC board

CycloneV SoC board

[ & coma - puTry

> COM4 - Pu

/ List of disk on systen.
) sda

Select disk (default B, hit “Ctrlec" to exit): ]
Operation type (read(@)swrite(1), default 8):[1]
Pattern type Cnone{@B)/inc{l)/dec(2), default B):

(A S W BN N N NN S
// Your operation.
sk: sda, Opt: Write, Patr: None
fdde: BxB0000800_BOBEGBEE- MBNMN_MMM

[OK] Weiting completed

i ——m e e e e )
/¢ List of disk on systenm.
@) sda

Select disk (default @, hit "Ctrl+c" to exit): 8

root@arriaS: "4 [./dg_ahciDeno/applicat ion/diskTestApp -r

Disk’s offset (BxB-BxBB0000R_1dcFI2af, default MIN):
Operation length (Bx1-BxBPORE6EB_1dcf32hB, default MAK): Bx408006H

Bspeed = 435.52 MB/s Write performance by 32 GB dummy data

[Trootidg_shcilemo “15 ./dg_shciDeno/applicat ion/diskTestApp =r

/f List of disk on systen.
01 sda

Select disk (default 0, hit "Ctrl+c" to exitl: O

Oparat ion tupe (read(0) urite(1), default 01: 1

Pattern tupe (nonel0)/inc(1)/dec(2), default 00: D

Disk"s offset (0x0-0x00000000_1dcf32af, defsult HIN): 0x0

Oparat ion length (041-0<00000000_1def3260, default HAX): Dx4000000

1R R R AR K ok [
/¢ Your operat lon.

Disk: sda UEt: Hrite, Patr: Hone

fddr: 0x0000 UIZIU_DIZIEIIZIﬁIJEIIJ-IJHIJIJIJIJIJIJIJE_DIJIJUIJUIJU
[OK] Writing corpleted
Bzpeed = 233,57 HB/:

f == wmm e mem amm ame

Sf List of disk on systen.
0] sda

Gelect dick (default 0, hit "Crl+wc" to exitd: [

Figure 5-2 Write performance in raw data mode by dummy data

ArriaV/Arrial0 SoC board CycloneV SoC board
&P COMA - PuTTY w={ 72 coM4 - PuTTY
ff mmm o e e e e e
/4 List of disk on system. /i Ligt of disk on systen.
@ sda 0) zda

Select disk (default B, hit “Ctrl+ec" to exit): B8
Operation type (read(@) urite(1), default @>: 1
Pattern type {none<@)/inc(1)-dec(2), default 8):[i]

Salect disk (default 0, hit "Ctrl+" to exit): 0
Nparat ion type (read(0)urite(1), default 00z 1
Pattern type (none(0)/incid)/dec(2], default 01: 1

Disk’s offset (BxB-BxAB000OBE_1dcF32af, default MIN): Bx@
Operation length {(Bx1-8x0BOBPAOE_1dcf32hB,. default MAK): Bx4B00060

L W e M SN W W S

s Your np-arasion.

Disk: sda. Er. Write, Patr: Increment

Addy: BxBPAABARA_PORRABAR-0xPAABORAS_BRRORAGE

[0K1 'Jrit ing Eattams canplated Write performance by 32 GB
Bspee 99.36 with 32-bit increment pattern

Wf ——m mmm o mmm e
s List of disk on system.
? sda

Disk’s offset (0x0-0x00000000_1dcf32af, dafault HIN): 0x0
Nparat ion length (0x1-0x00000000_1def32b0, default HAX): 0%4000000

) ek ek ok ik ik ik [

/{ Nour aperat ion.

Disk: sda, Opt: Hrite, Patr: Increnent

Rddr: IJnIJEIEIEIUIJUIJ_IJEIEIEIﬁEIEIEI -(00000004_00000000

[0K] Wreiting patterns conplated
Bzpaed = 77.64 HB/s

f mmm mmm wam mn e ]

/f List of disk on systen.
0] sda

Eelecl: disk (default @, hit "Ctrlsc" to exit): I Select disk (default 0, hit "Ctrlwc" to anit):

Figure 5-3 Write performance in raw data mode by 32-bit increment data
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CycloneV SoC board

ArriaV/Arrial0 SoC board
£P COMA - PuTTY
B e 4
## List of disk on systen.
B> sda

Select disk (default B, hit "Ctrl+c" to exit): @
Operation type C(read(@)/write(1), default 8):
Pattern type Cnone{B)/inc{l)/dec(2), default B):

A HEE HEH RHE RN RHE RHE S

## Your operation.

Disk: sda, Opt: Read, Pate: Mone

Addr: BxBOBEVAGE_BORABAEA-DxBO0RB0RE _0RARBAGE

[0X1|Reading completed Read performance by 32 GB
Bepeed = 389.91 HBrs | without data verification

e 4
## List of disk on systen.

sda
E&lcct disk (default B, hit "Ctrl+c" to exit): [

Disk's offset (Bx0-BxDOBOBAAO_1dcfI2af, default MIN): Bx@
Operation length (Bx1-8xBBBAOBBO_1dcf3i2hB, default MAX): Ox4000000

Select disk (default 0, hit "Ctrl«" to exit): 0
perat ion type (read(D)/urite(l), default 0): O
Pattern tupe (none(0)Sinci1)/dec(2), default 01z O

Disk"s of fset (Dx0-0-00000000_1dci32af, default HINI: Dx0

parat ion length (0x1-0x00000000_1dcf3260, default HAX): 0x4000000
{ Your oparat ion.

isks sda, Opt: Read, Patr: Hone
ddr: W_m'm 00000000

[0%] Reading conpleted
Bspeed = 241.42 HB/s

f ommm mmm e e e ff
f List of disk on systen.
) sda

Select disk (default 0, hit "Ctrlw” to exit): Il

Figure 5-4 Read performance in raw data mode without data verification

ArriaV/Arrial0 SoC board

CycloneV SoC board

elect disk (default B8, hit "Ctrl+c" to exitd>: 8

ration type (read(@)/writedil), default @8>: B
| Pattern type C(none¢@)/inc(1)sdec(2), default ﬂ):lﬂ

A W S N W W M S
/7 Your operation.

Disk: sda, Opt: Read, Patr: Increment
Addr: @ _BBRRBARA-2 80000008

[0K] Reading and pattern werification completed
Bspeed = 98.47 HBss

L/ e e Y
v/ List of disk on system.
> sd

sda
Eelect disk (default B, hit "Ctrl+c" to exitd: i

r T 1l
£ COM4 - PuTTY ol &
f e mmm mm— mm— m—————
# List of disk on system.
) sda

Disk’s offset (BxP-Dx0O0OBROO_1dcf32af, default MIN): BxB
Operation length (Bx1-BxABR0000A_1dcf32hB,. default MAX): Bx4080008

Read performance by 32 GB and
verified by 32-bit increment pattern

¥ List of disk on systen.

) sda

Select disk (default 0, hit "Ctrlwc” to exit): 0

perat ion tupe (read(0)/urite(1), defasult 00: 0

Pattern tupe (nonel0)/ inc(1)/decl2), default 0): 1

Disk’s offset (Dx0-0x0D000D00_1dcf32af, default HIN): 0l

perat ion length (0:x1-0:00000000_1dcf32b0, default HAX): Ox4000000

Disk: sda, Opt: Read, Patr: Increment

(0K] Reading and pattern verif ication conpleted
Ospeed = 713.83 HB/s

Select disk (default 0, hit "Ctrlsc” to exit): I

Figure 5-5 Read performance in raw data mode and verify by 32-bit increment data
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5.1.2 File System Mode

Before run test application in File system mode, user needs to create disk partition, format
disk, and mount the disk.
Type “./dg_ahciDemo/application/diskTestApp —f /media/hdd” to run the test in file system
mode. Five input parameters are required, i.e.
1) File name input: File name to run the test
2) Operation type: ‘0’-Read file test, ‘“1’-Write file test
3) Test pattern:
‘0’: Write by dummy data or read without verification
“1’: Write or verify by 32-bit increment pattern
‘2. Write or verify by 32-bit decrement pattern
4) File number: Total number of files to run write/read file test
5) File size: Size of each file in sector unit to run write/read file test

Similar to raw data mode, when write by dummy pattern or read without data verification,
performance will be better than increment/decrement pattern, as shown in Figure 5-6 -

Figure 5-9.
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) ArriaV/Arrial0 SoC board
2P COM4 - PuTTY

§ = _—
File system modem

CycloneV SoC board

rootBarriab:="# [. /dg_aht:1Dem/a.pp]mat:mn/dnkfestﬂpp - /media/hdd/ |

/¢ Test on smediashdd nnu.nted point

Base of filename (default TEST, hit "Ctrl+c" to exit):|TEST|
Operation type (read(@) write(1). default E):E

Pattern type (none{B)sinc{l)/dec<2), default B): M

File number (1-188, default 1):
File size (Bx1-8xBA00B0BO_1hd7d488, default Bx1): | Bx40808808

S R SN MM MM MMM MMR S/

44 Your operation.
Operation Type: Write, Pattern Type: None
FileBaseMane: TEST, fileMum: 1, FileSize: BxPPBAGAAR_B4600880

File: /mediashdd/TEST_88.bin

Write file performance by
32 GB dummy data

L0K] Weiting completed
Bspeed = 427.17 HB/s

SF mmm mmmmme mme mem oen

Ied
/# Test on /medias/hdd mounted point
Base of filename (default TEST, hit "Ctrl+c" to exit): [l

[[vootBdg_shcibens ~15 ..-'dq_d;cil]unf@plimt ionfdiskTestfpp -f /mediafhdd/
ff Test on fnedia'hdd nounted point

Baze of filensne (default TEST, hit "Ctrlec” to exit): TEST
Operat ion tupe (read(D)furite(1), default 0z 1

Pattern type (nonelD)fincll)/dec(2), default 0): O

File munber (1-100, defsult 10: 1

File size (0:1-0:00000000_1bd363e0, default Ox1): Dx4000000
£ dokck dolck ok ok dek ek [ f

/f Your operat ion.

Operat ion Type: Write, Pattern Type: Hone

FileBaseHane: TEST, fileMun: 1, fileSize: (:00000000_04000000

File: /nedia/hdd/TEST_D0.bin

[0K] Writing conpleted
Bspeed = 217.10 HB/s

EEE EEE SEE SEE SEE S ’l'

/f Test on fnedia’hdd mounted point
Base of filenane (default TEST, hit "Ctrl+sc" to exit): I

L

Figure 5-6 Write file performnce by dummy data

ArriaV/Arrial0 SoC board
r@ COMA - PuTTY l=l@

rootBarriab ="k .fdg_ahc1!Jenu.r‘app11catmnfdnkl‘estﬂpp -f smediashdd~s
Fh —mm mmm e ——m
#¢ Test on /mediashdd munted point

Base of filename {default TEST, hit "Ctrl+c" to exitd: TEST
Operation type (read(@) wpite(l), default @>: 1

Pattern type {(none{B)/inc{idrsdec(2), default B):

File number (1-188, default 1>: 1

File size (Bx1-Bx0B000088_17d6d438, default Bxl): Bx4B808808
44 Your operation.

Operation Type: Write, Pattern Type: Increment

FileBaseMame: TEST. fileNunm: 1, fileSize: BxPRABAERGE_B4B00808

File: /mediahdd/TEST_BB.hin

Write file performance by
32 GB increment data

[0K] Weiting verification completed
Bspeed = 99.38 HBss

/
s/ Test on /mediashdd munted point

Base of filename {default TEST. hit "Ctrl+c" to exitd: JI

CycloneV 5oC board

[root@dg_ahc illeno “1% .fdg_ahc iDenofapplicat ion/diskTestfpp -f fnedia‘hdds
i/

ff Test on fnediahdd nounted point

Base of filenane (default TEST, hit "Ctrlec" to exit): TEST
Nperat ion type (read(0)furite(1], default 0): 1
Pattern tupe (none(0)finc(1)/dec(2), default 0): 1

File nunber (1-100, default 10: 1

File size (0x1-0<00000000_13d383d0, default 0x1): 04000000

£ ohok obotok odokok Aokl dokk ok
£ Your operat ion.

Nperat ion Type: Write, Pattern Tupe: Increment
FileBaseNane: TEST, fileMun: 1, fileSize: (0x00000000_04000000

File: fnediachdd/TEST_00.bin

[0K] Writing werif icat ion conpleted
Pepeed = 77.12 HB/s

i/
/f Test on frediafhdd nounted point
Baze of filensne (default TEST, hit "Ctrl+«c" to exit): JI

Figure 5-7 Write file performance by 32-bit increment data
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ArriaV/Arrial0 SoC board o CycloneV SoC board
EP COM4 - PuTTY '

1
Iff Test on fmedia/hdd nounted point

Base of filename (default TEST, hit "Ctrl+c" to exit): TEST
eration type (read(D)/urite(1), default 0):[0)

Pattern tupe (none(0)/inc(1)/deci2), default 01:[D]

File nunber (1-100, default 1): 1

[ ok ok ki Rk skl ek [

/f Your operat ion.
erat ion Type: Read, Pattern Tuype: Hone
F i loBaselane: TEST, filehun: 1, illeS:ze. 0=00000000_00000000

File: /nedia/hdd/TEST_00.bin

[0¥] Reading conpleted
Bspeed = 240.63 HB/s

S e ———
/¢ Test on /mediashdd mounted point

Base of filename (default TEST. hit "Ctrl+c" to exit): TEST
Operation type (read(B) /write(l), default B>:

Pattern type {none{B)-/inc{l)/dec{2>, default B@): EE

File number <(1-188, default 1>: 1

A MR MR MM MMM MMM MMM S

/¢ Your operation.
Operation Type: Read, Pattern Type: None
FileBaseMame: TEST,. fileMum: 1, fileSize: BxB0BBBAAE_BDBBBREBA

File: /media~hdd/TEST_B@.bin

[OK] Reagiﬂs cgﬂpégtﬁd - Read file performance by 32 GB
speed = 386.84 MB/s | it data verification

: f Test on /mediafhdd nounted point
Base of filenane (default TEST, hit "Civl+w" to exit): I

e

/¢ Test on smediashdd mounted point
Base of filename {(default TEST, hit "Ctrl+c" to exit): |

Figure 5-8 Read file performance without data verification

ArriaV/Arrial0 SoC board __ CycloneV SoC board
&P COMA - PuTTY = | E w73 cOMA - PuTTY

f === ss= === === === === Y
/¢ Test on frediashdd nounted point

Baze of filanane (default TEST, hit "Ctrl+c" to exit): TEST

ot ——m —m e e
/7 Test on /mediashdd mounted point

Base of filename {default TEST. hit “Ctrl+c" to exitd: TEST
Operation type (read(@dr upitefld, default B>: B

Pattern type (none{@)/inc{l)sdec{2), default G):m

File number (1-188, default 13>: 1

Oparat ion type [read(D)/uritel1], default 0): O
Pattern tupe (none(0)/inc(1)/decl?], default 01: 1
File nunber [1-100, default 11: 1

/7 Your operation.
Operation Type: Read, Pattern Type: Increment
FileBaseName: TEST, fileMum: 1, fileSize: BxBAAGRGAA_BRRARBAA

£ KK bk ok ok ik bk

/f Your operat ion.

Oparat ion Type: Read, Pattern Type: Increnent

FileBazeMane: TEST, fileMun: 1, fileSize: Ox00000000_000OOOOO

File: /mediashdd-TEST_@8.hin

[0K] Reading werification completed|Read file performance by 32 GB and
BEzpeed = 98.46 HBss verified by 32-bit increment pattern

File: /nediadhdd/TEST_O0.bin

[0K] Reading werif icat ion conpleted
Bzpaed = 73,53 HB/:

Sl mmm e e e e

s
7/ Test on /mediashdd mounted point

!
/¢ Test on fnedia‘hdd nounted point

Baze of filename {default TEST, hit "Ctrl+c" to exitd: JJ

Figure 5-9 Read file performance and verify by 32-bit increment data

Baze of filenane (default TEST, hit "Ctrl+" to exit): |
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This topic shows how to test disk performance by using Bonnie++ software. The brief option of
Bonnie++ software is belows.

dg_sataahciip_instruction_altera_en.doc

5.2 Bonnie++ Software

bonnie++ [-d dir] [-s size(MB)[:chunk-size(b)]] [-n number-to-stat(*1024)
[:max-size[:min-size] [:num-directories]]] [-m machine-name] [-r ram-size-in-MB] [-x
number-of-tests] [-u uid-to-use:gid-to-use] [-g gid-to-use] [-q] [-f size-for-char-io]
[-b] [-D] [-p processes | -y p|s] [-z seed-num|-Z random-file]

More details about Bonnie++ user manual can be found from http://linux.die.net/man/8/bonnie++.

The example command to run Bonnie++ is follows.
>> ponnie++ -d /media/hdd/ -s 2g -n 0 -m test -f -u root

£ COM4 - PuTTY =B
rootBarrias: "% bonnie++ —d /mediahdd’ s 2y —n 8 -n test - -u root | .
Using uid:8, g1d:8. Command to run bonnie++

Writing intelligently...done
Rewriting...done
Reading intelligently...done  pisk performance output from bonnie++

ersion 1.83e ————Sfequential Qutput-———— —Sequential Input- ——Random— : =
Per Chi —Block-- “Rewrite— -Per Chr —Block— —Seeke— | ATFiaV/Arrial0
[:]'u.ne Size Wrzec #CP Krsec #CP Krsec #CP Krsec #CP Krsec #CP szec #CP SoC board
20 178983 63 96278 &7 238898 B6 14876 92
est EG,,,I'?B?E 63, 96290,67, .. 238098, 86,14876.3,92. o0 sssnsrnnns

| BoycloneS: "8 bonnie++ —d fmedia'hdd’ -5 29 -n 0 -n test -f -u root
s ing uid:0, gid:0.
iting intelligent ly. . .done

e ding intelligently. ..done

5 art_ o, . .done. . .done. . .done. .

—Per Chr- —Block— ~Reurite ~Per Chr- —Block— —Soeke—
Smﬂmmﬂmmﬂmﬂﬂmmﬂmm’ fsec XCP neV SoC board
150705 01 63454 65 183190 43 13004 113

test 2[.‘-,,,152}'05 91 63454, 65, , , 183180,83,13294.0,113, s s s snasns

~—Fandor-

Fiqure 5-10 Test performance from Bonnie++ benchmark
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6 Revision History

Revision Date Description
1.0 11-Jan-16 Initial version release
1.1 3-Mar-16 Support ArriaV SoC board
1.2 1-Aug-16 Support Arrial0 SoC board
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