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

Revl.2 1-Aug-16

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-11I
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
- ABO09-FMCRAID board for ArriaV ST/Arrial0 SoC
3) 2.5-inch SATA-II/IIl Device or other size with adapter cable
- SATA-II for CycloneV SX
- SATA-III 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

JI'::’D : U |, boot and configure LED Status

5 ' S et n g e i T B L LE Y mini USB cable
1] (W for UART

SATA2 SSD
adapter board

CycloneV SoC board
Figure 1-1 SATA AHCI-IP Demo Environment Setup on Cyclone V SX SoC board
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Figure 1-2 SATA AHCI-IP Demo Environment Setup on Arria V ST SoC board
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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
e Extract “sd_card_image_cyclone5/arriaS/arrial0.bin.tar.gz”, and file output will be
“sd_card_image_cyclone5/arria5/arrial0.bin”.

e Connect microSD to PC to dump image to card by using “Win32Disklmager” application.
e Run“Win32Diskimager” to copy “sd_card_image_cyclone5/arria5/arrial0.bin” to microSD,
as shown in Figure 2-1.

@ winaz ok imager o
—Image Filz 5y Devic
2 i
ID:,l'Temp,l'sd_card_imaga_cyclnneS.bin . j[E | 3 % Confirm overwrite =— -)-‘-I
ertlng toa physlr.al devl:s can corrupk the device,
Copy | [ 'MDS Hash: (Target Device: [E:4]"™)
Are you sure you want bo continue?
~Progress 14
| Yes [}I [ No J
3
Wersion: 0.9 Cance| | Read I ‘Write \1) Exit
/2
S e D e ' x
i~ Image File

|| D:/Temp/sd_card_image_cycloneS. bin

\-ii) Write Successful.

copy | MDS Hash:

-
Version: 0.9 ol | Resd | we | Ea |
Done. Z

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.

1-Aug-16
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2.2 FPGA board setup to run the demo

e Power off FPGA board and adapter board.
¢ 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.
¢ Connect USB mini cable between FPGA board and PC for UART
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 ENARILEG

HPSH ==

HSMC «
B MAX ™
l " -
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

2345678

ELA80RAK
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.

dg_sataahciip_instruction_altera en.doc

R d

]

Figure 2-4 SW2 Enable Si5 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.
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.
r i 1 B!
@COW-PU]TY ArriaV SoC board = | E i_“ﬂ_“i WC'UI’\E'\{ SoC boarr.i .
[ 0K 1 Started Permit User Sessions. R E i i “““ T ':“-:::‘.E iu i“‘:;; ‘‘‘‘‘ T i
[ OK 1 Started Getty on ttyl. R S T Cy RN | G B A
Starting Getty on ttyl... e Se____sv__s 5_____ 3 5 33
[ OK 1 Started Serial Getty on ttySH. -*
¢ i Sﬂtariiﬁg Sarialhﬁattyrnn ttysh... Tt
0 t t i £s.
S:::tgng ?.';gcsupﬁﬂan;??l.] ) The Angstron Distribution cycloneS tySO
[ OK ] Started VPR supplicant. stron w2014.12 - Kernel 3.10.31-1tsi-05167-96b67245
—
H H ol oo
R B el B BN : :
A I T I L O T i Sy 2
e TR N S eyt R O Y
-I- : Kemel 'l'ersiﬂn anﬂ T TR __?__i___: E_______i WV D) | PERNSICNS po A8 A |
e board information =i
e Rrgatran Motrlbuting arrdali 5008 The fingstrom Distribution arriall ttyS@
.nﬂgstl"ﬂﬂ v2014.12 - Kernel 4-4-3‘13559‘9239h33h'd1ﬂ9 RAngstron v2814.12 - Kernel 4.7.8-rcS
arria5 login: § 7| arriai® login: I
L

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.

: i : - ; '
Figure 2-7 Power for SSD on HSMC adapter

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

LY
Qx

i~GAT
SN ﬂ

LT
PELERH

v
LR AR )
PR R RELLE

BT HTTTAIYS

4

Power for 55D "
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 5oC SATA3 on A5 5oC SATA3 on Al10 50C

[f BT

i K

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
£P COMA - PuTTY = (iE3 comd '
e,
¥ i =3 L
T U T T R ¥ 1
- O A il il O Sl 0

Tl
The Angstron Distribution arrial ttySe The Angstron Distribution cycloned ttyso

fAngstrom v20814.12 - f““'l 1. : B-18559-g2cTbleb-dirty Mo..o4 o w2014.12 - Kernel 3.10.31-1t:i-05167-g6b67245
Ggin: roo

:ﬂ:g*éugm- root B basmadhs o . User Login
EJLI_‘E_E_‘EJ&SI; ogin: © 25 12:21:44 UTC 2815 on ttyS8 ; 30335 UIC 2055 on t150

rootBarriaS:™i B rnutEcuclnneE “# 0

LS

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 =&
rootBarriab:“# [insmod ./dg_ahcileno/driver/libahci.ko Insert
pootBarriab: ™} :msnwd /dg ahn]!em/drwer/hhahcl_pia.tfnrm ko : nsriod *“W‘Tm"”‘l ahc iBeno. ko
rootBarriaS:™# lin h!:_:l.llenn/drluer/& _ﬂ]IClDQIII ‘ MDduFe fiaht 124 ahei IIETIIIH%E‘? slots 1 Wlm U1 impl platforn
ahci cBB46008. ]11:1 ﬂHCI g@ﬂi B380 32 slots 1 ports b Ghps Bxl impl platforn mede ||y, i 200000, sheis flags: ncq only
ahci c0@48080.ahci: flags: neq only sesill ¢ shei_platforn

i H i stal: SATA nax UOHA/A33 mnio llnn L% l?mlhl{?sﬂﬂl pori 0100 ivq 75
atal: SATA max UDMA/133 mmio [mem BxcBB4000@-BxcBASEFEf] port Bx180 irqg 18 platforn leds.1: Driver leds-gpio requests probe deferr.
ata:ll Bgﬂﬂ link upbgnﬁsﬁhps (SStat:.ils 133 SCo;tﬁ;lﬁBﬂ) - {:% ﬁaml?m%ﬂulm L‘?l:i:s 123&«;?11?20:.:‘“3 =
ata supports unctions and may not he fully accessi : - o i
atal.P@: Fﬂ'z 9: Samsung SSD 85@ PRO 250GB, EXMB1B6Q, max UDMA/133  saATA Device ﬂﬁ: mﬁhﬁ&"“"? g N]'.m?%gé Qmmihn;lufg?{iﬁ
atal.@8: 588118192 sectors, multi 1: LBA4S NCQ (depth 31/32) SAaL.08 sspoorte R funchiose and iy nof e
atal.@d: supports DRH functions and may not be fully accessible Information stal.00: conf igured for UDKR/133 Y
atal.B88: configured for UDHA/ 133 :0:0:0: Divect-Aocess AT Sansung sso sso EXNO PO: D ANSI: S
scsi @:@:0:8: Direct-fccess ATA Samsung SSD 858 1B6Q PQ: @ AMSI: 5 Inl. eds. 1: Driver leds-gpio requests probe de
sd 8:8:0:8: [sdal 500118192 512-hyte logical blocks: (256 GB/238 GiB) :0:0:0: [sda) 500118192 S12-byte logical bln-clts 1256 68/238 GiB)
sd B:0 [sdal Urite Protect is off 0:0: (sdal Hrite Protect is off
sd 0:8 [sdal Write cache: enabled, read cache: enabled, doesn’t support DPO or F 0:0: [sda) lrite cache: ensbled, vead cache: ensbled, doasn’t support
sd B:8:0:8: [sdal Attached SCSI disk
i 1T W e

Figure 3-2 Insert module to I|nux 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 patrtition named sdal has been created in the disk.

ArriaV/Arrial0 SoC board CycloneV SoC board

£ cowt-pry = E[FFcow

rootBarriaS:"W Fdisk /dev/sda | call fdisk to manage disk partition |
Device contains neither a valid D08 partition table, nor Sun, SGI, OSF or GPT diskl ) o
Building a new DOS disklabel. Changes will vemain in memary only, The unber of cylinders for this disk is set to 31130.

until you decide to urite then. After that the previous content There is nothing urong with that, but this iz lavger than 1024,
won't be recoverable. and could in cortain sotups cause problens with:

The nunber of cylinders For this disk is set to 31138,

There is nothing weong with that, but this is larger than 1824,
and could in certain setups cause problens with:

1) software that runs at boot time (e.g., old versions of LILOY
2) hooting and partitioning software From other 05s

(e.g., DOS FDISK, 082 FDISK) prinary partition (1-4)
P
Connand (m For help):[n ] Partition nunber (1-4): 1
Comnand action = First cylinder (1-31130, default 1): 1
e extended Last cylinder or 4size or +zizell or +zize (1-31130, default 31120): 31130

p primary partition (1-4)
@rl ition nunber (1-4):

Connand (n for helpl: u

I The partition table has been altered.
First cylinder (1-31138, default 1:I:Q.z Calling ioct1l) to re-read partition table
Last cylinder or +size or tsizel or ¥izek (1-31138, default 3113@): [J1138] sda: sdal

rootéopclunes: ¢

Connand (n For helpd: [u)

The partition tahle has been altered.
Calling ioctl() to re-read partition tahle
sda! sdal

rootBarriad:™¥ sda: sdal

rootBareiab:™y | -l
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

@@ COMA - PuTTY =

rootBarriab:"# mkfs.extd sdevssdal Format to Extd 3
nke2fs 1.42.13 [T

Discarding device blocks: done _

reating filesystem with 62512923 4k hlocks and 15638336 inodes

ilesystem UUID: baP?45¢27-BfBd-4d13-8F9F-1164FFB7el7c

uperhlock bhackups stored on blocks:
32768, 98364, 163846, 229376, 294912, 819288, 884736, 1685632, 2654288,
4896080, 7762624, 11239424, 20480008, 23887872

llocating group tahles: done
iting inode tables: done
reating journal (32768 blocks): done
iting superblocks and filesystem accounting information: done

|ruutEﬂrria5="I ] -

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 =
rootBarria5:"H | mount sdev/sdal /mediashdds |

[ 296.815355] EXT4-f= (sdal’: mounted filesystem with ordered data mode. Opts: C{null}
rootBarriaS:"H I L

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 E=SEe™

|rnutEarria5:”l|.fdg_ahciDenu/applicatiun!disk?estﬁpp | &
idisk?estﬂpp version 1.1

sage:
.AdizkTestApp [OPFTION]

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

rootParriab:"% [ -
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.
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ArriaV/Arrial0 SoC board CycloneV SoC board

g COMA - PuTTY o Gl i  COM4 - PuTTY
rootBarriab: " [./dg_ahciDeno/application/diskTestApp —r | [ruotEdg shcibano “1% . /dg ahcll:lano.fappllcat ionfdiskTestApp =r
mmmmmmm 77
E / List of disk on system.
) sda
Select disk (default B, hit "Ctrlee” to exitd: fﬂ
Operation type (read(@/urited1), default @):[1]
I}"a.ti.'e;«ﬂ type CnonelB)/inc(l)/dec(2), default B):
Disk’s offset (Bx0-0x08000008_1dcFI2af, default MIND:
Operation length (Bxi-B8xBBGBEBOA_1dcf32b8, default MAKD:
S W W W M W e S S
/7 Your operation.
Disk: sda, Opt: Hriu, Patr: Mone
:Hd.dr. 8xPBRARRAA_PERARRAG-6xABPRRAAS _ABAGHAGA

- mgsigze?f"};gfgg MBss |Write performance by 32 GB dummy dataj

i
1/f List of disk on susten,
0 sda

Selact disk (default 0, hit "Ctrlsc" to exit): D

0parat lon type [read(0)/uritell], default 0): 1

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

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

Oparat ion length (0x1-0<00000000_1def32b0, default HAXI: Ox4000000

Disk: 5d UEt: Hrite, Patr: Mone

fiddr: 00000 UIZIU_DIZIUﬂﬁIJEIIJ-IJHIJIJIJEIIJIJIJB_I]IJEIIJEIUIJU
[OK] Writing corpleted
Bzpeed = 233.57 HBY:

e il £ [ mmm mmm mmm mmm mmm mmn ff
// List of disk on systen. /i List of disk on systen.
18> sda 01 sda

:’Salect disk (default @, hit "Ctrl+c" to exit): @ Select disk (default 0, hit "Ctrlec" to exitd: B

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

ArriaV/Arrial0 SoC board CycloneV SoC board
£ COM4 - PuTTY = el COMA - PuTTY
L e i i i e a o
/7 List of disk on system. /i List of disk on systen.
> sda 01 =da

Select disk (default B, hit "Ctrl+ec" to exit): B
Operation type {read{@) write(i), default B>: 1

Pattern type (none{@)/inc{1)/dec(2), default @>: [..1,

Select disk (default 0, hit "Ctrlw" to exitl: 0
Nparat ion type [read(0)urite(1), default 0): 1
Pattarn typa (rone(D)/ incid)/dec(2], default 01z 1

Disk's offset (BxP-0x00000000_1dcf32af, default MIN): Bx@
Operation length (Bx1-BxB0080000_1dcf32hl. default MAK): Bx4BB0888

| W e WM NN W W S
Z¢ Your np-&ration

[Disk’s offsat (0u0-0:00000000 1dcf32af, default HINI: 0x0
Oparat bon length (0x1-0x00000000_1def3200, dafault HAX): 024000000

7] okk ook ok Kk ek ik [/
/¢ our operat ion.

Disk: sda, Et Write, Patr: Increment Disk: sda D‘Et Hrita, Patr: Increnent
Addy: B:BPAABERE_PARRADBE-0xPOABORES _APB0BRRER Addr: 0x0000 UUD_DDEIEIIEIEIEIEI -0x00000004_00000000
[0K] Writing patterns completed | Write performance by 32 GB [0K] Heiting patterns conplated
Bspeed = 99.36 MB/s with 32-bit increment pattern Bzpead = 77,64 HB/e
P 74 e I
/7 List of disk on system. /f List of disk on systen.
? sda 01 sda

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

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

Select disk (dafault 0, hit "Ctrl+we" to axit): 0

1-Aug-16 Page 12



dg_sataahciip_instruction_altera en.doc

ArriaV/Arrial0 SoC board

CycloneV SoC board

r@ COM4 - PuTTY

A e Sl el e

/ List of disk on systen.
} sda

elect disk (default B, hit “"Ctrlsc" to exit): B
Epemti.ﬁn type (read(®>/uritec1), default B):

Pattern type {none(@)/inc{id/dec(2), default B):
Disk's offset (Bx0-B:BPO00000_1dcf32af, default MIN): 6x@
Operation length (Bx1-Bx00B008BA_1dcfi2hB, default MAX): Bx4000800

LA B B RN N W /('
/¢ Your operation.

Disk: sda, Opt: Read, Patr: Mone
Addr: amn&mmmm_mmaﬁ

Read performance by 32 GB
without data verification

[0K1|Reading completed

Bspeed = 389.91 HB/s

e
/¢ List of disk on systen.
) sda

Select disk (default 0, hit "Ctelec” to exit): 0
paration type (read(0)/urite(1), default 01: O
Pattern tupe (none(0)Sincii}/dec(2), default 0): D

Disk's offset (Du0-0x00000000_1dcf32at, default NIN): 0wl

petat ion length (0ud-0x00000000_1dcf3260, default MAR): Ox4000000

§ A R R R R R
f Your opevat ion.
Disk: sda, Opt: Read, Patv: Hone

10K] Reading conpleted
Oepeed = 241.42 HB/s

Select disk (default 0, hit "Cirlw" to exit): |l

Select disk (default B, hit "Ctrl+c" to exit): ll

Figure 5-4 Read performance in raw data

mode without data verification

ArriaV/Arrial0 SoC board
I'Q COMA - PuTTY

CycloneV SoC board

A ot s i e e Y

#¢ List of disk on system.

) sda

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

Operation type C(read{@)swritedl), default @>: 8

Pattern type (noneB)~inc{ld/dec(2), default E):E

Disk’'s offset (Bx0-DxBOOOBROO_1dcf32af, default MIN}: Bx8
Operation length (Bx1-BxPBR00BAA_1dcf32h@,. default MAX): Bx4080888

A M N N R R M //
| |## Your operation.

Disk: sda, : Read, Patr: Increment
Adde: 8 _BBRBBRee-BxB80880AS _

.._.____.___._.____.

[0K] Reading and pattern verification completed
Bspeed = 98.47 HBr/s

e i it | s i Read performance by 32 GB and
[ ""; ::1]:'" of disk on systen. verified by 32-bit increment pattern

[Select disk (default 0, hit “Ctrl+xc® to exit): 0
peral don type (read(0)/urite(1), default 0): D
Pattern tupe (none(D)finc(1)/dec(2), default 0): 1

isk"s offset (Dx0-Dx00DD00DD_1dcf32af, default HIN): 0D

perat jon length (Ohcl-Or00000000_1dcf32b0, default HAK): Ox4000000

Rk Rk R ke ek ke )
{ Your opevat lon.

lisk: sda, Opt: Read, Pair: Increment

(K] Reading and pattern verif ication conpleted
Ospeed = 73.63 HB/s

Select disk (default 0, hit "Ctrl+wc” to exit): |l

| Belect disk (default B, hit "Ctrl+c" to exitd: I
L=

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

=]
B COMA - PuTTY File system mode| ey

CycloneV SoC board

| ——
¢ Test on /mediashdd mounted point

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

:.Pattern type (nonelB)/inc{l)rsdec(2), default B): IE]

File nunber (1-188, default 1: [i]

File size (Bx1-0xBBABBARE_1hd7d488, default Bx1):|Px400000E |

/7 Your operation.
Operation Type: Wreite, Pattern Type: None
FileBaseMame: TEST, fileMum: 1, FileSize: BxPOBBOBAA_P40086880

File: /media/hdd/TEST_BB.bin

001 Weiting completed Write file performance by
Bspeed = 427.17 HB/s| 32 GB dummy data

e e v 24

/¢ Test on /mnediashdd mounted point
Base of filename {(default TEST, hit "Ctel+c" to exitd: [§

rootBarriab:"# [./dg_shciDemo/application/diskTestApp —F /media/hdd/ |
S

Base of filenane (defsult TEST, hit "Ctvl+c" to exit): TEST
Operat ion tupe (read(Dlfurite(1), default 0): 1

attern type (nonel0)finclilfdec(2), default 0): O

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

ile size (0:1-0:D0000000_1bd383e0, default Dxl): OxdOCO000

[ %K okok A ok ok ek [

lpervat ion Tupe: !Irlte Pattern Type: Hone
FileBaseane: TEST, f 1 1eHun: 1, fileSize: (OO000000 04000000

ile: fnediafhdd/TEST_O0.bin

[0K] Hrit ing leted
Bspeed = 217.10 HB/s

T,
¥ Test on /mediathdd nounted point

Base of filenane (default TEST, hit "Ctrlec” to exit): |l

L%

Figure 5-6 Write file performnce by dummy data

ArriaV/Arrial0 SoC board

A — = 1 1—=8
£P COMA - PuTTY e L 8

M= e e
¢ Test on /mediashdd munted point

Base of filename (default TEST, hit "Ctrl+c" to exit): TEST
Operation type (read(@)/write{1), default B): 1

i]’a.ttern type C(nonelB)/inc{l)sdec(2), default B): E

i]"ile nunber (1-188, default 1>: 1

File size (Bxi-BxBAGAOBEA_17d6d438. default Bx1): Bx4688608

## Your operation.
Operation Type: Weite, Pattern Type: Increment
FileBaseMane: TEST, fileMunm: 1, fileSize: AxBPPBBAGE_B4686860

Pile: /media/hdd/TEST_88.bin

[0K] Writing verification completed | Write file performance by
Bspeed = 99.38 MB/s 32 GB increment data

e —

/7 Test on /mediashdd munted point
-Ba.s-.- of filename (default TEST. hit "Ctrl+c" to exit): N

rootBarriab:"§ _/dg_ ahcmennfa.pphl:atmnp"dnklestﬂpp -f smediashdds

e

CycloneV SoC board

Y
et COMA

[rootidg_shcillemo ~15 ./dg_ahc ileno/applicat ionfdiskTestApp —f fnediarhdds

I/ Test on frediafhdd nounted point
{Base of filenane (default TEST, hit "Ctrlsc" to exit): TEST

lperation type (read(0)furite(1), default 0): 1

Pattern tupe [nonelD)f inc(1)/decl2), default 00: 1

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

File zize [0x1-0+00000000_13d383d0, default O«1): (4000000
F ok otk ook Aok Bk sk [ f

/f Your oparat ion.

(peration Type: Hrite, Pattern Tupe: Increment

FileBaseMane: TEST, fileMun: 1, fileSize: (00000000_04000000
File: /nediafhdd/TEST 00.bin

[0K] Writing werif ication conpleted
Bspead = 77.12 HB/:

{f Test on fnediafhdd nounted point
Base of filensne (default TEST, hit "Ctrl+«c" to exit): |

Figure 5-7 Write file performanc b 2-bit increment dat
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A— Arria_v_;_‘,_AEiallt_] SoC board = e CycloneV C board
£P COM4 - PuTTY .|\ 73 COMA - Pu

i e e
/ Test on /media/hdd nounted point

2 of filenane [default TEST, hit "Ctrlec" to exit): TEST
aration type (read(0)/urite(1), default 0):[0)

Pattern type (nonel0)/incl1)/dec(2), default 0):[D]

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

ok ok kE ik kk ik [

f Your opevat ion.

erat ion Tupe: Read, Pattern Type: Mone

IFileBasellane: TEST, filelun: 1, fileSize: 0»00000000_0000000O

File: /media/hdd/TEST_00.bin

P i e e e e i
/7 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 nunber (1-188. default 1>: 1

4 R MR MM MMM MMM NN S
## Your operation.

Operation Type: Read, Pattern Type: MHone

FileBaseMName: TEST. fileMum: 1, fileSize: BxBO0BO0006_G006000A

File: smediarhdd-TEST_B8.bin

[0£] Reading conpleted

[0K] Reading cempleted Read file performance by 32 GB Pspeed = 240,63 HB/s

Bspeed = 386.84 MB/s | bt data verification

T E——

f Test on fmedia‘hdd mounted point
e of filenane (default TEST, hit "Ctl+c" to exit): |l

i |l s i

/¢ 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 COM4 - PuTTY = | ) i S{TPS cOMA - PuTTY
Y s 24 i

// Test on /mediashdd mounted point
Baze of filename {(default TEST. hit “Ctrl+c" to exitd: TEST

/¢ Test on fnedia‘hdd nounted point

Baze of filenane (default TEST, hit "Ctrlw" to exit): TEST
Operation type (read{@)r urite{ld, default @>: B
Pattern type (none{B)/inc(ilrdec{2), default E}:[Il
File number (1-188, default 1): 1

(Oporat ion tupe [read(0)furite(1), default 01: O
iPattern type (nonel0)/inc(1)/dacl2), default 002 1
File nunber [1-100, default 11: 1

S WM MMM MMM MM MM MMM S

/7 Your operation.

Operation Type: Read, Pattern Type: Increment

FileBaseMame: TEST. FileMum: 1. fileSize: BxPRGPBORE_B06000GR

/7 Hbek ohck ok ek bk Rk
I/ Your operat lon,

Oparat ion Tupe: Fead, Pattern Type: Incren
FileBazeNana: TEST, leeHun 1, fileSiza: [I:-:I][I[II]I]I][II] _00000000

(Fila: frediashddsTEST_O0.bin

File: /mediashdd-TEST_88.hin

[0K] Readinyg verification completed Read file performance by 32 GB and
Bspeed = 78.46 HBr/s verified by 32-bit increment pattern

[0K] Raading werif icat ion conpletad
Bzpeed = 73.58 HB/:

A e e e e el el o | !
/¢ Test on fnediashdd nounted point

// Test on smediashdd mounted point
Baze of filename <default TEST. hit "Ctrl+c" to exitl>: J

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

Eaﬂ of filanana (default TEST, hit "Ctrl+c" to exitl: §
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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

& COMA - PuTTY il B
rootParriad:"# |bonnie++ -d /media/hdd/ -s 29 -n @ —n test f -u root | Al
Using uid:8, gid:d. Command to run hr_'lnrrie++

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

—Sequential Input— —Random- L. n
Per Chie —Black— “Rewrite— —Per Ch- —Block— —Seeks—— | ArTiaV/Arrial0

r:hine Size Krzec xCF Kesec #CP Kesec #CP Kesec #CF Kesec #CP  szec xCP i
2 178983 63 96298 67 230098 86 1497 32 | 20C board

G
est .‘EG,,,I'?E‘FBE] 63.96298.67., . 238898, 86.14876.3.22, . ssnssnnnes

__Eﬁl]lléi‘-l‘; ial Qutput

-Semenhal Dutput———— —Sequent ial Input- —Bandon-

-Per Chr- —Block— -Reurite- -Por Chr- —Block— —Secks—-

Size Kisec I0P Kfsec 2P Kfsec 2P Kisec I0P Kisec Z0P Feec 0P neV SoC board
% 150705 01 63454 65 193190 42 13094 113 g |

test ZE,,,ISE?IE o,684%,65, , ,183150,83, 132040, 113, , s swssnnnss

Figure 5-10 Test performance from Bonnie++ benchmark

1-Aug-16 Page 17



dg_sataahciip_instruction_altera en.doc m

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

Copyright: 2016 Design Gateway Co,Ltd.
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