Document P51

\

The 2nd ARC/CPSY/RECONF

Appllucamm

AT AR ERRIATF—A
Version 2014-06-26

The 2nd ARC/CPSY/RECONF High-Performance Computer System Design Contest 1
55 2[@ ARC/CPSY/RECONF =4aE> t:L HSRAFLFETATA S



DRFaAUE

CORFAAVRTI, AVEA—3V AT LRMDT 7)/r—3>r7nd 354
DEBRERALET
Ff=. SDKDERTTEICOVNTHERLET .

BETaTARDWEBH Ak
- http://aquila.is.utsunomiya-u.ac.jp/contest/

FHLGRIE, UTOWTNADAETEBLEHEIZELN.
- *—)L7EL R (contest_support@virgo.is.utsunomiya-u.ac.jp)
- twitter(#arc_procon)
- BAiTEHRES TR
* Google Group: HpCpsyDC2014
* https://groups.google.com/forum/?hl=ja#!forum/hpcpsy2014dc

)

=
@\ The 2nd ARC/CPSY/RECONF High-Performance Computer System Design Contest


http://aquila.is.utsunomiya-u.ac.jp/contest/
https://groups.google.com/forum/?hl=ja%23!forum/hpcpsy2014dc

AVE 31— AT LMD 2—4 vk
[y —OEBA T T4HIL 70—

=]y
- TRRFPCHSLELND2DNEMEIL—LRBDENERINLE . AT T4H
LoO—EBIZXYSHEL. BHRIZEZS AN THRAMNCIZEYIRT,

A NEHR
(YCrCbp 53 % JPEGIZ U -, X TIE )

1\ @ A @
_18%4
E] | ) FPGA
+ ~a o < | board

HOST PC

_— HAER (RGBHDZERERDF X TEHME)

5=
@\ The 2nd ARC/CPSY/RECONF High-Performance Computer System Design Contest



S

OVE1—A2V AT LEMTIE, UTOMEEZFPGAR—FTITLVET
- IRAMMNS2DDANEIRTIL—L(32KB x 2)F=ITHRY ., 7a—Fk95%
- BERIIHBDIPEGCIZU - TIEMBEIN=T+—IVFTEINFET.
- 2DMIL—LBOATT4hL70—%EE TS
» ATT4ANT7A—ZERIZEZTAND (FR)
- FBREBREZIVI—FLTHREREBZRIL—LIZTS
- BEREBRIL—L(Max64KB) ZERAMMIZEEL., BIZ"END" (1KB) 1 1{E
- FEE)UDP-L T ILEHDexStickBridgelF1IKBE I THD A/ Ny bEi&E(E

S Z X Hk[1]
- BE BT E T3#HE BBLEBITOIIIVT ), VIO 9)TAT4T
#X &1t 2008.

)

X =
@\ The 2nd ARC/CPSY/RECONF High-Performance Computer System Design Contest



FPGA - RAMPCRIDEIEL—T A

B il
Byl

A5 i
il

B i
eyl

AE_'D‘

decode() |

optical_flow() |

encode() |

%

decode() |

optical_flow() |

encode() |

Y

decode() |

optical_flow() |

encode() |

RAKPC FPGA
: :
1 1
i ( - 0 )
I main
~ ! ~ imageset1.64KB i
new UDP_Client
("imageset1.64KB") oflowl (max64KB) nextFrame()
.run() "END"(1KB)
e ' N _imageset2.64KB |
new UDP_Client
("imageset2.64KB") oflow2 (max64KB) nextFrame()
.run() "END"(1KB)
N | e :
' ] ™ imageset3.64KB :
new UDP_Client
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common : @YV —RXT7AI)L

xilinx : Xilinx Y —X274 )L

altera : AlteraFHY—X771JL

linux : LinuxFHY—X774)L

client : RANRISATNTOTSLDTALIR)
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FHY—RAT7AILDFERK

Platform  addressmap.h TRLRTYT
(linux, addressmap.c
xlnlmx, communication.h RRAREDEIE
altera) communication.c
platform.h Toyh o4+ —LEBDNE
platform.c
bmp.h, bmp.c Evk<yT 774 ILBEE(linuxd #)
Common codec.h CodecZDMEE D EHEEDTA
codec.c 731)
fileio.h AEYT7AILAK S
fileio.c (stdioDFILEE=#Z)
image.h, image.c ERREES1TF)
main.c A
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encoder.c I a—4
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FPGATR—FE N EECTH, UIPLURTH AV DBEZIER T A ENHEFT

My T T4LYR) TOmake AT URIZ&Y, FPGAR—KTOENEEREET 5
Linux E CEIMET AT 0T S LFERTHENHEFET.

HEENDELGT7AILITRDEYTT.

- 400_oflow :LinuxADATT1hILT7O—NETOT S L

- encoder : BMPZ 74/ )LD IPEGE T O—4

- decoder : BMPO 74 )LD IPEGETa—4

- rgb2ycbcr  : BMPO7AILDBZEH(RGB -> YCrlb)

by TTALOR)T, LTFTDATURIZEY400_oflow7 RIS LERELET .
LT ORI, RANT AT S LML DER T —2%F5 2T HIREICHYET.
- UDP/81007R—HFIZT32KB/ NI FDEE T —22 Y EFFERITET .

$ ./400_oflow

Starting 400_oflow (batchID:410) ===
_ Waiting recv 32KB at 0906c008
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SDK®D#ELVA (2) LinuxZ B9 S5 LDENMERERE-2

KIZ, B9V R9ZRE, UTOATURTHRANT O SLEZEZBILET.
$ cd client
$ ./all.sh
all shiXBEET—2 Y bEES RV T E4DEBREFHLET .
- (410_tux.sh, 411_anim.sh, 412_star.sh, 413_rectangle.sh)
- O, RVVTFOREBTIE, javaDUDPEIETOT S LEREELET.
- allshxZ)TFrDBI%IZIE, UDP/ Sk DiEEXRIPFRL REIEEOTRE

$ ./all.sh

targetHos1:127.0.0.1 targetPort:8100

UDP Socket created. sending file '410_tux.64KB'
started!

64KB sent

finished!
after-before = 3331318965 (ns) = 3.331318965(s)
(#%:<)
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[ :\ | -\% R :\J‘N h I J ohkawa (fs1.ced.is.utsunom ™ 413_rectangle0.bmp 2 BMP J7 1L 118 KB
A Y h; ™ 413 _rectangle0.y.bmp 2 BMP J7 )l 118 KB
\H_ﬂ_h\at: D T S b ™ 413_rectanglel.bmp ZDL:.DE-Zf 12:53  BMP :T'/,L 118 KB
e P, ™ 413_rectanglel.y.bmp 2014/06/27 2:36  BMP J7 )L 118 KB
Ty A o I &=>fI5u ™ RESULT.410_tux.64KB.decoded.bmp  2014/06/27 2:36  BMP J7-1/L 24 KB
4 1 O Tux =3 b =il Subversion ™ RESULT.411_anim.64KB.decoded.bmp  2014/06/27 2:36  BMP Il 49 KB
—_— ) Bfaxrb | ™ RESULT.412_star64KB.decoded.bmp  2014/06/27 2:356  BMP J7-)L- 118 KB
B EsFr ™ RESULT.413_rectangle.64KB.decode...  2014/06/27 2:37  BMP J7 Il 118 KB
Eert [} 410_tux0.encoded 2014/06/27 2:36  ENCODED J7 5 KB
41 2 S'ra rl J =2-3vs [] 410_tux1.encoded 2014, 2:36  ENCODED Z : KB
E — R chicme | 411,an!mu.encoded 2014/ 2:36  ENCODED 77 : KB
! || 411_anim1.encoded 2014, 2:36 ENCODED J7... 5KB
& oxPa—b— E | ] 412_star0.encoded 2014/ 2:36  ENCODED J7... 6 KB
gz\wf‘[,d/)/}(// \ g oy hI— | 412_stari.encoded 2014/ 2:36  ENCODED Z7... 5 KB
= \\ 8 DEGIN-PC || 413_rectangleD.encoded 2014, 2:36 ENCODED J7... 6 KB
— - —] = 18 EP49AF3A |_] 413_rectanglel.encoded 2014/ 2:36  ENCODED J7... 6 KB
= L ‘-—\ 188 LYNX =] UDP_Client_v06.jar 2014/06/26 19:55 Executable Jar ... 8 KB 1
i = P [# 410_tux.sh 4 SH I7AL 1KB 3
k5 ft - L [# 411_anim.sh SH I7 L 1KE
18 OHKAWA-PC
E E : |#) 412_starsh SH J7 )l 1KB
S 18 VELA |#] 413_rectangle.sh SH 271l 1KB
‘\\% [ 18 WINS1 [# all.sh SH T7-IL 1KB
M *# | 1 WINS2 . | Makefle 2711 1kB
RESULT.410_tux.64KB.decoded.bmp
. BMP J7 I . .
R HEE {EFREES: 2014/06/26 23:36
41 1 an I m 2014/06/27 2:36
—

413_rectangle
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THFTEEI. ISE WEB PackTIZFAFE TEEFEADTIERLZEL.
REZREFZRE THNILXIilinx University ProgramDISEZ A 2 RBEEMAIEE
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VAT LEROBE

ARORT LDOWERKIE. Digilenttt DWEBH A MZTIRESNA TS, "Atlys
board support files for EDK BSB wizard"z ALV THERLELT-.

- http://www.digilentinc.com/

BERER
Mlcr'oBlaze‘/7 M7 7oty
BRE)FE/N AL, 32EvhEESRES, I$8KB, D$8KB

- Block RAM (BRAM) 32KB
- SDRAM I/F (128MB)
- MicroBlaze Debug Module (MDM) - JTAGIZ &5 T /\v5 &k
- RS232C_Uart

© AtlysiR—FDUART-USBZH#A®D )7 JLE(E (115.2Kbps)
- Axi_ploader_uart

« ROVTARHED )T ILEIE(IMbps)
— PMODa 4 4#%H TexStickBridgel 21
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0x0000_0000

Ox0000_7FFF

Block RAM (on-chip)

0x4060_0000

O0x4060_FFFF

RS232_Uart
(115.2kbps USB-UART)

Ox77A0_0000

Ox77A0_FFFF

Axi_ploader_uart
(1Mbps UART via PMOD)

OxA800_0000

OxAFFF_FFFF

SDRAM (128MB)
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o OAVTAMWEBHArMG, AVEA—F AT LEREFTEBFID Xilinx
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+ Windows 7 ¥2 > & AtlysiR—k #2480 USB/7—7J )L THke
+ FPGAR—FAEIR ZE>TAtlysR—RIZEiR#t#E

FPGAR—FAEIR

USB4Y—J )L Ci#E
FPGAa>J4¥al—iavH

- .. USBY —J L CHEfE
Windows 7 %22 ST ILEER (115.2Kbaud)

Atlysii—k

- AtlystR—RIZIZUSBT —T LA T AL ARF SN TOERA. FI& 1ADUSBT—T )L
(AQRDZ-%A40BaARYR) ZE#ElmL TSN,
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#{iF USB-UARTFZA/\DA 2 A+—)L

Windows 7 %L 2 ICUSB-UARTRSA /\Z A A +—)L
- http://www.exar.com/connectivity/uart-and-bridging-
solutions/usb-uarts/xr21v1410

- Software Drivers Windows 2000, XP, Vista, 7, and 8 Drivers
Version 2.0.0.0 August 2013

(R21V1410

)
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YIRSz T7Hyb7vT Tera Term DA A—)L

«  Windows 7 ¥ (2 Tera TermZA2 A —JL
- http://sourceforge.jp/projects/ttssh2/
- teraterm-4.78.exe

rTera Term (2T @
T Tera Term
CL Warsion 478 (SVN# 5207)
Includes:

Cniguruma 5894

Tera Term Pro version 2.3 + [PvwE 021
Mar 10, 1988 T Teranishi

Copyright (C) 1984-1998 T. Teranishi
(C) 2004-2013 Tera Term Project

All Rights Reserved.

Built using Microsoft Visual C++ 80 build 530727
Build time: hMay 31 2013 00:21:55

Author http fttssh? sourceforos. jp/
Forum: http/ feaeen loomett com/forum/findex php
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Tera Term DE%E (1)

- ATLYSZOVE1—ARIZ#EHL, COMR—EAR RS EEFEER
- Windows @ T/INA R TR—Txv— HhHTER
- R—FFB S (COMD)IFarE1—2(Z&k>TELRYET.
B =S T FI AR
;‘"1.? fi—t (COM & LPT)

: - ? XR21V1410 USE UART (COMS)
> B XOREZDIFNDIRA ST 2T FIAR

+ Tera Term &6 EIF5 ()T IL iR—FEER)

Tera Term: $FTLUEER 23
TCR/IP aguabase
B2 R0)
22
Telnet
S5H SSH2
Tt UNSPEC

® U FILE) H—HR) [COME: XR21V1410 USB UART (COI ~|

ok | Fevel] huTe)|

)

X =
@\ The 2nd ARC/CPSY/RECONF High-Performance Computer System Design Contest

31



Tera Term MEXTE (2)

« Tera Term®DI)F7ILERTEZ 115.2Kbaud ITEBLFET .
- 8BFE > VYT ILKR—bk > R—-L—F
115200%:EFIRL T, OK&0)v4.

e

m—rL—rE): 115200  ~
7 —4(D)
S SF(A),

AT s 1 hit \
70 —##E).
E{EEIE

0 b)) O AT

)
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Xilinx Platform Studio (XPS)Mj

LEf)&Export

+ ISE Desugin Suite 14.7 — EDK — Xilinx Platform StudioZ #Z &
L. Atlys-oflow/system.xmpZ <

- LUF. C:¥workspace-edk147¥Atlys-of lowlZEEELT=&T %
- UTOEMEICGESHDT., "Export Design"z9')v%

& xiboo Platform Studio (EDK_B20131013) - K pace-edil4 /Aty mp - [System Assambly View]
@ File Edit View Project  Hgrdware  Device Confiquration  Debug  Simelation  Window  Help
ffRlss RoE e PE |
% =oaas & Busbierisces | Ports | Addosses B
i kS li( E M Name Bus Name ¥ Type 1P varsion al
| T | oescription | i Taod J _interc 106 !
- £ EDK Instal — | | xite o fr wd_interc - 106
_,Q-‘ i Analog - microtlaze_0_dimt 4 Imb_vl0  2.00b
f P D 3 Anthmetic i || microblaze 0_fimb 9¢ Imb_vio  L00b
=i BUs and Bridge = microblaze_ 0 ¥ microblaze  8.50.c
.m i Clock, Heset and Interrupt - DLME microbiaze_0_dimb
+ Communication High-Speed ™ ILME microbiaze_0_limb
s 4 Communication Low-Speed Rt M_AXI_DP axidlibe 0
Bt 7 DMA and Timear M_AXI_[P N Connaction
Generate Hetlict + Debug M_AXI_BC a4 _0
’ il FPGA Reconfiguration M_AXE_IC axid_p
¥ % eneral Furpose 10 - DEBUG microblaze_U_debug
+ 10 Modules TRACE microhlaze @ TRACE
Cierrats BrSirean : . h & : s
T Interprocessor Communication it INTERRUPT microblaze_0_interrpt [
3 Memory and Memary Controller - ¥ microblaze_0_bram_biock ¥ bram_block 1.090.8
@ ’ Pt i T ! 0 bram ctri 4o Imbbra 310
Expurt Desian 0 Periphersl Controfler - k| | @ microblaee 0 { bram_ctrl A Imb_tva-+ Li0c
\ / 3 Processor - - MCH_DDRZ ¥ 8xi_sb_ddrx 1.00.a
e - utility + debug module +r mom
i Merification F L | @ rmicrohiaee 0 mfc o axi_mte 1048
& + Wideo and Image Frocessing - - DIF_Switches_88its ¥ axl_gplo LoLb
f = Project Local PCores 1 # LEDs 8BS ¥ exigpic  1.01b
Gererate HOL Files i USER ’ ¥ J axi_gpis 1.01b
4 &% axi_pload - 1.00.a
b T ani_timer_0 oA axi_timer 1.0
I_ Tl RS232_Uart 1 +r axi_vartlite 1.02.8
Launch Simlator clock_genarator 0 4 clock gen  4.03.2
proc_sys_reset_ A proc_sys_ 300
. » Lewersd
T AMaster SRhaun bHactar/Slave B Target {lnibator SConneciad Ulnconnnctad b Moritar
Snarch [P Catalog: Cloae Preroduction Mlicense (paid) Filicense (eval) Thiocal Eipre Production IHReta EiDevelopment
. 1 Superseded Dascontinued
@ Prokct | @ P Cotake T Design Summary @ Oraghical Desien View B System Assembly View £
Carmule ~08 %
FREG- 4606 606, .
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Export to SDK, XSDKMD#ZEl

%] Export to SDK / Launch SDK L2 3o

- — Export & Launch SDK#%%51)v%
) o rmmaron e e TR <HDLAEF- & -FBEE Bk X
Include bitstream and BMM file I\ U _'L"EE E‘Z ' :%{J ZOﬁ\*EFE_ 75\ 75\ é >
sy ke soms e | Z0#%. UTOEBEEAESDT,
| Directary location for hardware description files 70 A *‘)17 |~7_-\\,f |/7 I‘ U 0) -F 0) N
Kivotspece o | sl $EDRISDK E o "SDK/SDK_Export"T4Lor %

[ Expart Onliq |E><|:u:|rt & Launch SDI{D Cancel ] ’ Help ] J:F'E-d-é o
k. 7f tn CNW and than | aone h cnie i

51) C:¥workspace-edk147¥Atlys-
of low¥ SDK¥SDK_Export

S - -

Select a workspace

Xilinx SDK stores your projects in a folder called a workspace.
Choose a workspace folder to use for this session.

[Wlg st oo E - ¥ workspace-edk147¥Atlys-oflow¥SDK¥SDK_Export - Browse...
|

[[] Use this as the default and do not ask again
[ 0K ]} Cancel ]
— .

=
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Xilinx SDK®M iz

© UTOLSGTEENENGIET

« RR=DLREIEIITFLORTH A2 DSDK(400_oflow_v02.1gz)
MizexportLfz.c, hZ7MILERWTT IV r—a & ET 554
ZiRBAT 5,

C/C++ - 400_oflow_bsp/system.mss - Xilinx SDK
File Edit Source Refactor Navigate Search Run Project Xilinx Tools Window Help
w2 [®-&-& @-8-F-@- $-0-Q- w B 8K S S~
- - L=l 4 -
L1 Project Explorer 52 = O/l systemxml I System.mss &2 = 0|5z out 52 @ Ma =0
== d + ||An outline is not available.
5|¥ 400_oflow_bsp Board Support Package
4 |5 400_oflow|
. #% B
3 Binaries Modify this BSP's Settings
> @ Includes
> Debu E
= g Target Information I3
> (= src
. {5 400_oflow_bsp This Board Support Package is compiled to run on the following target.
» (3 Atlys-oflow_hw_platform Hardware Specification: K:¥workspace-edk147¥Atlys-oflow¥SDK¥SDK_Export¥Atlys-of]
Target Processor: microblaze_0
Operating System
Board Support Package OS.
Name: standalone
Version: 3.11.a
Description: Standalone is a simple, low-level software layer. It provides access to
as caches, interrupts and exceptions as well as the basic features of a
standard input and output, profiling, abort and exit.
Documentation: standalone v3 11 a
] m 0
Qverview | Source
[2 Problems | & Tasks | &l Console 52 . [ Properties| 4 Terminal 3 BE| ot ~Cf~=0
SDK Log
@2:13:17 INFO : Processing command line optien -hwspec K:\workspace-edkl47\Atlys-oflow\SDK\SDK_Export
i ] m »
o* &5 400_oflow

The 2nd ARC/CPSY/RECONF High-Performance Computer System Design Contest




FTIVr—3o7aoc0DER (1/3)

+ A=a—File—>New..5\ 5. Application Projectz#EiR

C/C++ - Atlys-uﬂow_hw_pIatfa}r;jsystem.xm\ - Xilinx SDK - ol = |

agtor MNavigate Search Run  Project Xilinsses oz zhe
Altsguaiily » [ G Application Project H & & w oo
13
Close Curlew | [0 Project- = 0|5 out 52 =7
Close All Ctrl+shift+w | 5% Source Folder . » | An outline is not available.
o4 Fold cation
Save Ctrl+5 -older
= ]
Save As... ¢] Source File
03
Save Al Ctrl+Shift+ | B | HeaderFile
i =
T File from Template £
& Class
Move...
=4
Rename... g |0 Other. Ctri+N SDK_Export /hw/sys
& Refresh F5
ssor microblaze_0
Convert Line Delimiters To (3
str] 0=00000000 0=00007£f£
Print... Ctrl+P
sbrl 0=00000000 0=00007£££
Switch Workspace ¥ oqtc O0=41200000 O=4120f£££
Restart ule 0=41400000 D=4140f£££
g Import... 0 0=41c00000 OxdlcDffff
1 0=40600000 Dx4060££££
ey Export... —
jits 040000000 O=4000££££
Properties Alt+ENter  fits 0=40020000 0x4002££££
1 system.xml [Atlys-oflow_hw_platform] jits 084004%00 0z4004££££ - .
Exit
[ Problems | & Tasks| Bl Console i ™. [ Properties| & Terminal w bf | o ~-=08
SDK Log
©@:88:86 INFO : Processing command line option -hwspec K:\workspace-edkla7\Atlys-oflow\SDK\SDK_Export’ =
< n o b
o~ @ Atlys-oflow_hw_platform

The 2nd ARC/CPSY/RECONF High-Performance Computer System Design Contest



TI)r—30780z0DER (2/3)

- JODIMREERTE (451:400_oflow)

- Nextz9')v%
+ ROBEMET, Empty Project%
- Finishz9')v%

R

Pirrtone
ollo
/ :

r
& j ‘ L -
New Project -

). [ |

Application Project

Create a managed make application project.

| g K:¥workspace-edk147¥Atlys-oflow¥SDK¥SDK_Export¥400_oflow Bro
default

Target Hardware
Hardware Platform [Atlysoﬂowﬁhwﬁplatform vl
Processor [m\crob\aze_o - I
Target Software
0S Platform [standalone vl
Language @C OC++
Board Support Package @ Create New  400_oflow_bsp

Use existing
@) Ba Next > Finish Cancel

= =

)

X ==
@\ The 2nd ARC/CPSY/RECONF High-Performance Computer System Design Contest

J

P New Project - -ﬂ - -
| Templates e
| create cee of the available tempiates to ganarate a fully-functioning appScation project. A

Avnilable Temnplates:

Peripharal Tests
SREC Bootionder
Xilkgrned POSEX Threads Demo

37
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SDK(400_oflow_v02.tgz)mMbexportLiz.c, hI74A JLEaE—(Ctrl+C)

- XSDK®MD400 oflowZBxzHrDsrcT4LIR)EH)yHoLTI=&IZ, R—XF
(Ctrl+V)
- Drag&DropT40K

Eile Edit Source Refacter Navigate Search Run Project Xilinx Teols Window Help

- BEIMICEILRDIEES [ EEC B8-p @8- E G P0G %D #E 6 8-

B S R

L7 Project Explorer i3 = B[4 system.xml ), system.mss 52 = O] 5= out 33 ~_@ Ma =0
== = ~ | An outline is not available.
5| ¥ 400_oflow_bsp Board Support Package
a 125 400_oflow -~
» 4 Binar
W Binaries Modify this BSP's Settings
= BEE. e

[r— I . E

sddcetnna Target Information

i This Board Support Package is compiled to run on the following target.

codech

cornmniaton. Hardware Specification: K:¥workspace-edk147¥Atlys-oflow¥SDK¥SDK_Export¥Atlys-of]

m’:’lum'h > [g codec.c Target Processor: microblaze_0

Flesoh 3 codec.h

':::: » 6 communication.c Operating System

man.c > communication.h Beard Suppert Package 0S.

ofiow.e E

i > [ fileio.c Mame: standalone

platferm.c > [ fileio.h Version: 3.11.a

Lot > g image.c Description: Standalene is a simple, low-level software layer. It provides access to

4 image.h as caches, interrupts and exceptions as well as the basic features of a
B > [€ main.c standard input and output, profiling, abort and exit.
"m'x) » 4 oflow.c Documentation: standalone v3 11 a
B iCioud 2 b = o
2 Scantnap Fokder g oflow.h 4 m v
= L8 platform.c Overview | Source
> platform.h =
) Iscript.Jd [ Problems [ %] Tasks | E] Console 52 El Properties| (& Terminal
[ README.txt CDT Build Console [400_oflow]
8 TLroTILE T HE_UT LOW. ELT p
# [ 400_oflow_bsp elfcheck passed.

Finished building: 48@_oflow.elf.elfcheck

i BSP Documentation
(z= microblaze_0

D
@)
IO
o ]
—h
(@)
<
..|<
o®
X
o
(@)
-3
—f
_K
X,
>
X
.'{
n
-3
O

|#| libgen.log 8@:10:58 Build Finished (took 4s.882ms)
|#| libgen.options i e
o* (= /400_oflow/src
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JTAG T—D ILEEE &FPGAT O 5 s

+ DITAGOHREZELET . ADWindowh HE 5D TDigilentz R

Configure JTAG Settings

* (@Program FPGALTT &Ly, oty i s

Specify the JTAG cable to use for communication and JTAG Device Chain configuration of the target board.
These settings affect how XMD connects to the FPGA.

- RDOWindowTProgramz ') vy | = —nn

Auto Detect

C/C++ - 401_oflow_bsp/system.mss - EEnx , - - - HosQame: Xilinx Hardware Server

Digilent USB Cable
File Edit Source Refactor Navigate Search Run Project [Xiliﬂx Too\s] Window Help 'g' 2 -
. Frequency:
= . - =t . £t v [ - 3 Generate linker script i 5 Xilinx Parallel IIT Cable
| ‘ -/ -F @-et-d-@ 2] 4 ) - Other Options;  Xiinx USE Cable
= - - & - - M. Board Support Package Settings 3rd Party Cable, Xilinx Plug-in
= —{ (@ Repositaries = JTAG Device Chain
[ Project Explorer 3 5 | 5 system.xml ) = ® Automatically Discover Devices on JTAG Chain
| L A Program FPGA » ||| © Manual Configuration of ITAG Chain
» # Binaries
> @ Includes B Program Flash FPGA?  Device N ID Cod IR Length
L Modify this BSP's Sa svice Name . =
* (= Debug [ XMD Console
> src =
& Target Inform b
» [ 400_oflow_bsp T~ Configure JTAG Settings
<
“l= 45170ﬂ0w — 4 f 3¢ System Generator Co-Debug Settings | "
> i Hardware Specificati Export¥Atlys-of
i) Binaries P A create Zyng Boot Image P ¥
> il Includes Target Proc — | &
> (= Debug
4 (= sre Operating System
> [ addressmap.c Board Support Package 0S. @ oK l l o
> [n] addressmap.h I Name: standalone . e
» [gl codec.c Version: 3.11.a
>[5 codec.h Description: Standalone is a simple, low-level software layer. It provides access to
» €] communication.c as caches, interrupts and exceptions as well as the basic features of a & Program Fega. e —r— - i
> [B] communication.h standard input and cutput, prefiling, abort and exit. Program FRGA
o @ fileio.c Documentation: standalone v2 11 a Specify the Bitstream and th ELF Bles that reside in BRAM mamary
> || fileio.h . o T Hasdware Corfiguration
@ - | C Hardware Spech etk 14 ToAtys-ofl ,_ExportiAtiys-ofiow_hw_platformusystem omi
’ @ ?mage.ﬁ Overview | Source Bstream: ystem bt Search... | |Browse..
> image.| Flec pystern_bd.brm Search,
+ [ main.c [ Problems | = Tasks | &l Console 52 . Properties| /& Terminal FEE|B~-5-=0 BHM Flle: . pystern_bd.bmm ] [cowme..
Software Configuration
. CDT Build Console [401_oflow]
[£] oflow.c il ot = Processor 0 2 Istisiize in Bl BAM
> [ oflow.h elfcheck passed. micrstaze 0 bootioog:
> [ platform.c Finished building: 4@1_oflow.elf.elfcheck
> 1] platform.h z
Tl Iscript.ld ©2:88:56 Build Finished (took 4s.71@ms) [ |
Al README. ¢t il -
0¥ == 401_oflow




TI\NVT R T7ILa Y —ILDERE(TeraTerm) %{

- JAagvsh BIlZTera TermIZT, VU7 IILaVY—I)LEILE LIFTHEEE

-d_o

E Tera Term - [FEE] VT

27 TUF) REE) BEE)

Tera Term: 3L ER

TCR/IP hrimeo
B2k (o)
Telnet
55H
T

22

SEH2

UMESPEC

o /7L B—hR): [Come: BIETR—F (Come)

Cong @{Sh—t ([Cone)

| ok | Fr Bl ML)

)

X =
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JAY9 S LNDELT

O : > I N C/C++ - 401_oflow_bsp/system.mss - !!m(m - - - =R X
4 ; D / I F J ‘J l./ File Edit Source Refactor Navigate Search Run Project Xilinx Tools Window Help
< w2 [@-& -5 @ -&-d-@~ $F-0-%- WD #H E &
LN S
- T - - S -
* Run AsDA=a2—%EU
L [, Project Explorer 53 = 0| g system.xml [l system.mss (4, system.mss &2 = 85 out 2 ~_@ Ma =8
& = ~ | An outline is not available.
La C h o a a e B%|¥ 401_oflow_bsp Board Support Package
) u n n r‘ ‘A, r‘ > 125 400_oflow -
> 1t 400_oflow_bsp ‘ | Modify this BSP's Settings
N 4 |15 401_ofloy
I £\ Y — \ > New 3
-~ 4 3% Binari i E
s 45 40 0 Into
» i Includ Open in New Window is compiled to run on the following target.
> (= Debug = | copy EroT ¥workspace-edk147¥Atlys-ofow¥SDKESDK_Export¥atlys-of]
asrc | icroblaze_0 ]
@ ad Paste Ctri+v
¥ Delete Delete
> [0 ad
[ oo Source 3
. IR oo Move... L
.+ [ co Rename... F2
> B cof pug  Import... 2 s a simple, low-level software layer. It provides access to
> el file .3 Export... interrupts and exceptions as well as the basic features of a
> [n file nput and cutput, profiling, abort and exit.
Build Project
> 8 im eviila
Clean Project =
[ im, e i *
Eme Refresh F5
- 4 oft Close Project
8 oft Close Unrelated Projects nscle i3 E Properties| 4 Terminal LA BR _'u‘ = E~-ri~>—0
> [2 pla Build Configurations ) =
> [l pla Make Targets » Low oLt elfchock i
R lsc _—— , [low.elf.elfchec
[ Rel
[ 401_oflov Show in Remote Systems view took 4s.718ms)
i . i BSPD Convert To... [
- Run As » | £ 1 Launch on Hardware (GDB)
=4 Debug As » | [€] 2 Local C/C++ Application
— Profile As » | §7 3 Remote ARM Linux Application
e ' Run Configurations...
Compare With 3

Restore from Local History...
Run C/C++ Code Analysis

Generate Linker Script
Change Referenced BSP
C/C++ Build Settings

Properties Alt+Enter




400_oflowd #2 &l

Starting 400_oflow---&0LYS
AV E—UNRTINSIET
- RIRSNEWZEE(E
CCETOEXRZHHESE
32KB+32KBDE&ET—4%%
UDP/8100&FEHR—+T
FLRITTVET
(exStickBridge#ZH)

)

X =
@\ The 2nd ARC/CPSY/RECONF High-Performance Computer System Design Contest

E COM16:115200baud - Tera Term VT
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RAMPCTOHOUDPEETOY S LDIE

RARPCIZT., B8 T—42%ZHEL. UDPIZLYFPGAIZEE X T AL ENHYE
ERS

)I27L O RTH A2 DSDK(400_oflow_v02.tgz)%& . RARPCIZERAL .
clientT«LIM)IZT, all.shRD) TrZ8MLET, (IPFRFLRZIETE)

$ ./all.sh 192.168.10.64
targetHos1:192.168.10.64 targetPort:8100
UDP Socket created. sending file '410_tux.64KB'

started!
64KB sent
RARPC FPGA
: ~ imageset1.64KB i
hew UDP_Client D decode() |
("imageset1.64KB") oflowl (max64KB) nextFrame() | optical_flow() |
.run() “END"(1KB) encode() |
Y 2

T

I

I
= \ 4 v
@\ The 2nd ARC/CPSY/RECONF High-Performance Computer System Design Contest
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A2 %

D E%

T (1/2)

+ LAl RUIDERZEHRARLAZR, LFoTLEINELNFEE A,

- XSDK®DTI#4ILETIE, A2y 5EIE A 1KB(0x400)/\ 4I~L7ﬁ\ﬁ3'd$ﬁ/u

DT, EFKFEFEEA,

+ RRYVBRBORESZEHRET HICIEL,
Javzob&EHY') vy LT, Generate Linker Script

EERLET

)

@) C/C++ - 401_oflow/src/lscript.1d - Xilinx SDK

[ Project Explorer &3

> 25 400_oflow

nnnnnn

Build Configurations
Make Targets
Index

Convert To...
RUn As
Debug As

Profile As
Team
Compare With

#7  Run C/C++ Code Analysis

.':" Tl Generate Linker Script
il Change Referenced BSP
C/C++ Build Settings

Properties

=
@\ The 2nd ARC/CPSY/RECONF High-Performance Computer System Design Contest

> (il 400_oflow_bsp A linker s

Show in Remote Systems view

Restore from Local History...

File Edit Source Refactor Navigate Search Run Project @
‘@-va i

R C I

= B || system.xml WS
& =
2% ¥ Linker Script: Iscrif

cript is used to
In this page, you can del
»

F5

Alt+Enter

44



\Ol

A2y fELE

MDERTE (2/2)

*  Generate Linker ScirptZA47RJ T BIZILLLTOEREEZLEFT .
- CodeSectionMBELiE: DDR2
- DataSection®DEZE : DDR2
- Heap&Stack®EL& : bram

- HeapSize: 1 KB
- StackSize: 16 KB

- FMD. Generated B
Overwrited 2MEHND
M Tlscript ld771 L%
BHLET,

)

Generate a linker script 4 a

Generate linker script

Control your application's memory map.

Project: 401_oflow
Output Script:
race-edk147¥Aklys-oflow¥SDK¥SDK_Export¥401_ofl Dw¥src¥|scr\pt.|d| Browse

Modify project build settings as follows:

{Set generated script on all project build configurations -I

Memory Base Address  Size
microblaze_0_i_bram_ctrl_mi... 0x00000000 32 KB
mcb_ddr2_SO_AXI_BASEADDR  0xA8000000 128...

» Fixed Section Assignments

/4
®

/@te/ —

P =28
@\ The 2nd ARC/CPSY/RECONF High-Performance Computer System Design Contest
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400 _oflowd En{EHE

=X

Qich

« ST .HFHLTLESID - 2400 oflowZBSzHoREED)vHIL T, RunLET
« RAMPCEDIZAT7URELBEEALTLIESUY, ($ /all.sh 192.168.10.64)
CHRIZRESULTDOBMPZ7A LD ENIFXOK !

+ Linux L TENMESE =L LA

€ COM16:115200baud - Tera Term VT

[E=EN =

I7ILE) ®|EE) FE([S) 3> HO-ILQ)

D4 FO(W)

~ILZ(H)

%7

1M OHKAWA-PC
& VELA

1 WINS1

& WINS2

BMP J7 )L

o

HH

RESULT.410_tux.64KB.decoded.bmp

neE
2014/06/27 2:36

|®] 411_anim.sh

|#) 412_star.sh

|#| 413_rectangle.sh
|# all.sh

| Makefile

m = o

B¢

= [ 5 ] |
« Data (K:) » cygwin » home » ohkawa » contest » 400_oflow » client - |¢, \ | client yel ]
=E - M JLEa- - Foml EETAD FLWIALS— - 0 @
o mnas 28 HqZ i
workspace ™ 412_starl.y.bmp 118 KB
Il | ohkawa (fsl.ced.is.utsunom ™ 413 rectangled.bmp 118 kB
™ 413 _rectangle0.y.bmp 118 KB
_ ™ 413_rectanglel.bmp 118 KB
B TAD byt ™ 413 _rectanglel.y.bmp 118 KB
A IS ™ RESULT 410_tux.64KE.decoded.bmp 24 KB
Subversion ™ RESULT.411_anim.64KB.decoded.bmp 49 KB
g FFaxyh ™ RESULT.412_star.64KB.decoded.bmp 118 KB
B EYFv ™ RESULT.413_rectangle.64KB.decode... 118 KB
e |_| 410_tux0.encoded KB
B za—Tus || 410_tux1.encoded KB
. 411_anim0.encoded
2 ohkawa = .
|| 411_anim1.encoded
82> —s— =| [ 412 _star0.encoded
Gy hI—2 | ] 412_star1.encoded
% DEGIN-PC || 413_rectangle0.encoded
M EP4GAF3A |_| 413_rectanglel.encoded
1 LYNX =] UDP_Client_v06.jar L
M NAS |®] 410_tux.sh 1
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DRFaAUE

ZDRFAURTIXL, Altera DE2-1157/R—FBEDY 7LV RATHAUIZEE
NBVRATLERICDOWNTERBALET.

F1=, Altera QuartusZBWT, UI77LURTHAUDEIEI7AIL (sof 77
AIV)TERTDAHEEZRLET.

BRETAVTANDOWEBH A1
- http://aquila.is.utsunomiya-u.ac.jp/contest/

FHLGRIE, UTOWTNADAETEBLEHEZELN.
- *—)L7FL R(contest_support@virgo.is.utsunomiya-u.ac.jp)
- twitter(#arc_procon)
- BifrEERE TR
* Google Group: HpCpsyDC2014
* https://groups.google.com/forum/?hl=ja#!forum/hpcpsy2014dc

)
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2ol e

AlterahiContestSyslE XilinxhR EAERERIICIZRIC T A, BGEHFMHNZ R H
UEIT DT, FELTTILN.

AlteralfRD') 77U A TH A UI1E, Quartus Web EditionTRFETESLS
[ZEZEELTHYET. TD7=8H, Nios2MDFEE(ZIENios2/eZx{FRAL, vy
AFIFEELTRYEETA.

KERZREBEBDAILAcademic License (FEFL) AYAlteraDR—LR—T KU
ERIRETI DT, FBEINBIEBLXZHEOBLET. LT, BEIZFIEAEZZFE
BHLTHEET.

1. Altera®University Program
http://www.altera.com/education/univ/unv-index.html) D ~X—®
EIZHBA=1—DHFD, Member-sLicense Request&V') w9 %

2. myAltera®7h o b, INRAT—RZEAALT, BER—IATL

)
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)27 AT H AL ContestSysD T AV K
ContestSys
! { { { { {
Nios II/e A(/)\Z::;I; SDRAM |[| Contest JTAG PLL
(256kB) Interface || UART UART
A A ?
hios2_sys
v J UART USB Blaster
SDRAM o
(128MB) | exStickBridge
1 UDP/IP
_ (100M ethernet)
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EHRED X E

PLL

- BOMHzD /Oy % s

On-chip Memory (256kB)

- mEAEVELTHEAR

SDRAM

- NiosIIOEFAE, T—HAEELTHER.

Contest UART

- TREEADAUA—TI—X.

- UARTO\GRIELI-=T—2%32EvhDT—RELTHEINT S
- 8EYRDT—RZUARTRHETEIET S

JTAG UART

- NiosIITOEITHE@GE Zprintf THATEHA2—T—X
NiosII/e

- ATT4hNLTO—%5ET BHCPU

)
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Contest UART D E#H

avalon bus

!

Contest UART
avalon interface

l T

UART TX char to int

T
UART RX to char

v !

X =
@\ The 2nd ARC/CPSY/RECONF High-Performance Computer System Design Contest
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Contest UART D E#H

contest UART avalon interface

- UART RX*PUART TXIZxtL Tavalon/AX&Dinterfacelliib
char to int

- UARTRXZFBEVYrDT—ARIZLI=1DE3I2EVLDT—RIZE#RT S
UART RX to char

- DUFILTAASNBDUART RXDT—RF8E VLD T—RIZE#T S
UART TX

- 8EVrDT—REVYTILTEIET S

)
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AEYT YT

AEDVFRLA

B 7KL R

RTT7RLX

0x0000_0000

Ox0003_FFFF

on-chip memory

0x0004_1020

0x0004_102f

Contest UART

0x0005_0000

0x0005_07FF

Nios IT/e

0x0800_0000

OxOFFF_FFFF

SDRAM

1

« SDRAM®D 71 (F0x0800_0000F M LEAHELSD TY A,
)7L AT H A TIEO0x0c00_0000F M oFEALTLVET .
(SDRAMTEIZ M O0x0800_0000F Mo DFEIEZ T/ N\ v [CAWNTLM=128)

)
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JI7LORTHADERIZDINT

RR—DUBTERT DU I7LUORTH AU DR A ETIEL, Verilog-HDL
DEERIEEEICTERLTWDSEDZEERATHELFT.
AKREFAANTERITHT7MILITLTDHLDTY.
- ContestSys05.tar.gz
- DE2-115/R—F ROV E 21— R T LR B 77LO AT H oD TaD
TORI7AIL
- DEZ2-115.qsf

+ DE2-115/R—FREVEEI7MIL. TREDOURLMOERGTEERT
http://www.altera.com/education/univ/materials/boards/de2-115/unv-
de2-115-board.html

)
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FIR IO ODIERK

1. APz OrEELTALIMNIEFHRICEDTALINIZERT . CZTIE
ContestSys06&LLFET

2. HFHHRIAERLF-T4LYKM)TQuartus ##2&19 5
3. File -> New Project Wizard%:&iR

1. 7Yz ObE%EbyTEDa—IL4A (ContestSys) ITTH(RR—CEEH).

Z D #%Next

2. Add fileTlXfalfEMMLALY

T INA R4 [&Cyclone IV E EP4CE115F29C7%#:E SN (RR—VEHFEH)

4., EDA toolDE&E TSimulationty—JLEL TModelsimZz EA TLSIEE (&
Format#Verilog HDLIZ9 %

5.  FOMIETIAHILETNextZHL, finishETL K

w

)
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FIR IO ODIERK

) New Project Wizard x|

Directory, Name, Top-Level Entity [page 1 of 5]

‘What is the working directory for this project?

‘fcadhumE/Kazuya/2014PrucEssorDE5|gnCuntEStﬂA\teraIContEstSysDS .

e of this project?

f the top-level design entity for this project? This name is case sensitive and must exactly match
the design file.

"Cuntestsys .
o ject Settings

< Back ‘ Next > Finish Cancel Help

Name filter TT/\ 1 X & DIxH%E
filteringTZ%

Family & Device Settings [page 3 oi\51]

Select the family and device you want to target for compilatio
You can install additional device support with the Install Devices Yommand on the Tools menu

Device family Show ¥ 'Available devices' list

Family: |Cyclone IV E |
Al |

Target device

Package:

Devices:

Pin count:

Speed grade: |

epdcellsF29

W Show advanced devices

" Auto device selected by the Fitter Name filte

@+ Specific device selected in "Available devices’ list

" Other: nfa

Available devices:

Core Voltage

ST User I/Os
‘|EF‘4CE115F29C? 7.2V
R —

Memory Bits

EP 9CcB 1.2V 114480 529 3981312 532
EP4CE115F29CEL | 1.0V 114480 529 3981312 532
EP4CE115F29C9L | 1.0V 114480 529 3981312 532
EP4CE115F2917 |1.2V 114480 529 3981312 532
EP4CE115F29I18L |1.0V 114480 529 3981312 532

‘| |
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QsysDEENENER VO VI DERTE

ZITIEQsysDP AT LkL Thios2 sysEERLET.
Tools -> QsysTQsysZEEIT 5

(LT QsysTOIRETY . )

File -> Save Thios2_sys&WVS & RTE DT TR

)
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PLL® &N

Library A5 PLL -> Avalon PLL Z:#4RL, Add
WNTF-Window TLL T #E&E
- Parameter Setting -> General/Mode A®MD A 71089 %2&50MHzIZE%7E
(RR—CDEEIL)
- Output Clock -> clk cODEnter output clock frequencyd > #RAY
ZiZEIRL, BOMHZEA A (RR—U DEE?2)

- Output Clock -> clk c1MEnter output clock frequencyd > 74 HR4a>
Z&EIRL, 5OMHzEA BIL, Clock phase shiftZ-3ns&d 5. 2R—T 4%
DEE3)

- FinishiR2 %5
SEMUIPLLO & §iplli=ZE
PLLOBHRZLTORIZT S

- plldclk_in_primary&clk_0®M clkZ 1

- plldclk_in_primary_reset&clk_0Mclk_resetzi&#:

PLLDcl%exportiizs 7 L) v L TexportL, exportfZsdram_clk&
EKC)

PLL®Dlocked_conduit®exporttiiz4 7 )Lo') v L TexportL, export&% 60
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PLL®D:E

MegaWizard Plug-In Manager [page 3 of 14] (wish

Bandwidth,

switchover

Currently selected device family: [Syconeve ]
W Match project/default EII E 2

Able to implement the requested PLL

nclko B A ca
EED 1 inciko frequency: 50.000 MHz
|2reset | operation Mode: Norm! M General
MegaWizard Plug-In Manager [page 6 of 11] (wish E
Which deville speed grade will you be using?
Cyclane IVE [T Use militdy temperature range devices only

What is the friflquency of the inclk0 input?

™ Setup PLLIg LVDS mode

PLL Type
Which PLL type Jill you be using? clkel
¢ FastPLL ¢ Enhanced PLL @ Select the PLL type automatically

c0 - Core/External Output Clock

Operation Mode Able toimplement the requested PLL
How will the PLL o ALTPLL1403687282944402 [ q

& Use the feedba

uts be generated?
path inside the PLL ¥ Use this clock
ck Tap Settings

inclkd
reset

Actual Settings

50.00000000 |MHz = 50.000000
Enter output clock parameters:
Clock multiplication factor B 3 1

= =< Coj
Tyclone IV £ Clock division factor 1 = _=<Cwy | [

Clock phase shift Jo.00 = [de0 >]  [ooo

<o,
Incke(

ter output clock frequency:

" With no clinpensation

or an external feedback (Extermnal Feedback Mode)

compensated for? co

¢ Create an 'Thin' inpul

Which sutput clock will

| Cancel || < Back || Next > || Finish |

Clock duty cycle (%) 50.00 = 50.00

EII E 1 Description \EEI
Note: The displayed internal settings of Primary clack VCO frequency (MHz) -

the PLL is recommended for use by Modulus for M counter

advanced users only Modulus for N counter L.

Per Clock Feasibility Indicators

c0

CCOEATHEFELTLD
IBHZRTATICE-OTLNS

| Cancel || = Back H Mext = || Finish ‘

61
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PLL®DEMN

MegaWizard Plug-In Manager [page 7 of 11] (wish E)

"&p ALTPLL

ALTPLL1403687282944402

KOO |k fraquency: 50.000 Mz o

tion Mode: Normal

Cyclone IV E

> ckea

cl - Core/External Output Clock

Able to implement the requested PLL

[¥ Use this clock
Clock Tap Settings
T output clock frequency:
er output clock parameters
Clock multiplication factor

Clock division factor

Clock phase shift

Clock duty cycle (%)

Note: The displayed intemal settings of
the PLL is recommended for use by
advanced users only

Actual Settings

Equested Settings
50.00000000 |MHz )

[s0.000000

—

> N

g _s<cow | g

[50.00

= [s0.00

e e

Primary clock VCO frequency (MHz)
Modulus for M counter
Modulus for N counter L.

Per Clock Feasibility Indicators

c0 cl

‘ Cancel || < Back H Next > H Finish |

= clk_in
C Clk_in_reset
Clk
l_reset
=

nclk_interface
inclk_interface_resat
pll_slawe

co

- cl

areset_conduit
locked_conduit
phasedone_conduit

E 4

Clack Ingut
Feset Input
Clock Qutput
Feset Qutput
Aovalon ALTPLL
Clock, Input
Feszet Input
Aevalon Memory Mapped slave
Clock Qutput
Clock, Qutpur
Conduit
Conduit
Conduit

The 2nd ARC/CPSY/RECONF High-Performance Computer System Design Contest

C

clk
reset

sdram_clk

exported

clk_o

clk_0

[inclk_inte. ..
[inclk_inte. ..
pll_co

pllcl
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PLLDERE

SEMUPLLOZRTZEpII=E R

PLLOBIRZLLTOAIZT S

- plldclk_in_primary&clk_0®M clkZ 1

- plldclk_in_primary_reset&clk_0dclk_resetzi&#:
PLLDcl%exportiiizs 7 L) v L TexportL, exportfZsdram_clk&

EE)
PLL®Dlocked_conduit®exportidz 4 7 L") vo L TexportL, export&%
locked&9 %
_l\ Awalon ALTPLL
( inclk_interface Clack Input clk_D
@ incli_interface_reset|Feset [nput [inclk_inte. ..
pll_slawe Awalon Memaory ... [inclk_inte. ..
co _lack Cutput pll_co

1 cl Clock Cutput <5dram_clk pll_cl
areset_conduit iCanduit
r_= [acked_canduit Canduit <Iucked
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SDRAM Controller®iEn

- Library 55 Memories and Memory Controllers->External Memory
Interfaces-> SDRAM Interfaces -> SDRAM Controllerz:#EiRL, Add

- BENI=WindowTUTZEERET D
- Da-‘-a Wld-l-h: 3 2 . SDRAM Controller - new_sdram_contro

SDRAM Controller

- Addr'ess WldTh 3 altera_avalon_new_sdram_controller

= ; 1
« Row: 13, Colum: 10 Ay T "| [ MemoryProfile | Timing |

[ ]show signals

|| [F Data wid HE
en_sdram_tontroller_ Bits: ‘ = ,

:|| [~ Architecture ME

- ChipSEIEEIZ
----- Banks:

B, P

L. || FAag jdth
3_awabon_new_sdram _comiralie D 13 ) |
3 alumn: |10

[~ Generic Memory model (simulation only) ME

[]Include a functional memory model in the system testhench

Memory Size = 128 MEytes
: 33554432 x 32
1024 MEBits

=

X
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SDRAM Controller® Timing

- Timing®7&9')v9

=JL ==

X AE

- Issue one refresh command every %7.8125us

- Delay after powerupz200us
* FinishiRa2>z91)v%

=

SDRAM Controller - new_sdram_controll

“ SDRAM Controller

Megaters  AltEra_avalon_new_sdrarm_controller

[~ Block Diagram

[]Show signals

ew_sdram_cantraller_

awalkon

ondui

wabon_new_sdram oo ol

™ =

1
5

i rMemuw Profile rTiming

CAS latency oyles::

Initialization refresh cycles:

lzsue one refresh command every:
Delay after powerup, before initializatio
Duration of refresh command (t_rfo):
Dwration of precharge command {1_rpj:
ACTHE to READ or WRITE delay (t_rcd):
ACcess time d_ach:

Write recovery tirme &_wr, no auto precharge): |14_0

o1
2
™3

2
78125 us

C

200.0 us
700 | ns
[20.0 | ns
[20.0 | ns
5.5 | ns

| ns

=" :
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SDRAM Controller®clkBR$R%E

- EfL7=sdram controller® & HijZsdram|ZZ 5 (
hew_sdram_controller_ O&WLVSAFID ETHEY)YIZERLTIRNAA=Z1—
Mi5RenameZER)

- plldc0%sdram controller®clkIZE R
- clk_0dclk_reset#sdram®Dreset| B #&

- sdram®@wireZzExportd % &3 IZExportiiES T ILY1)v9. (Exportd %
sdram_wire&d %)

T2 system Contents 82 Address Map &2 | Project Settings £
T Lse Cannections Mame Description Export Clock
= = dk_0 Clock Source
A (T clk_in Clock Input clk exported
E e Clk_in_reset Feset Input reset
Clk Clock Qutput cll_i
= —— Clk_reset Feset Qutput
A = pll Awvalon ALTPLL
" inclk_interface Clock Input clk_0
— inclk_interface_reset \Feset Input [inclk_inte. .
pll_slave Axwalon Memory Mapped Slave [inclk_inte. .
- o Clock Qutput pll_cd
\“) H cl Clock Qutput sdram_clk pli_cl
areset_conduit Conduit
lacked_conduit Canduit
phasedone_canduit (Canduit
= SDRAM Comtroller
Clk Clock Input pll_cD
4 reset Feset Input [€lk]
=1 Awalon Memory Mapped Slave [clk]
= Wire Conduit <sdram_wire
—~

X =
@\ The 2nd ARC/CPSY/RECONF High-Performance Computer System Design Contest



On-Chip memory®;EN

* Library m5 Memories and Memory Controllers-> On-Chip -> On-Chip
Memory(RAM or ROM)Z:EIRL, Add

- Total Memory Sizex262144L9 %(256k)

- Finishz2')v09 %
- FHiZonchip_memorylZZEE
- onchip_memoryMDclklZpllDcOLiERRT 5
+onchip_memory®resetl%clk_0MDclk_reset& &#id %

On-Chip Memory (RAM or ROM) - onchip_mem|

I: System Contents &8 Address Map  #2 | Project Settings £
%k  On-Chip Memory (RAM or ROM) _ —
Megotersr  AllEra_avalon_onchip_memory2 L (|_Use Canhections Matme Description
= f = B ck_0 Clock Source
F{[F Memory type x C— clk_in Clock: Input |
[ shaw signals i Twee RAM (Writable) | = E@ T cll_in_reset Reset Input 1
anchip_memory2_0 [[] Dual-port access = clk Clock Output
10 - et clk_reset Reset Qutput
b ok | Read During Virite Mode: [oonT carEl = g pll Awvalon ALTPLL
i - | T e = inclk_interface Clock Input
- é | inclk_interface_reset|Reset Input
) E pll_slawe Avalon Memory Mapped Slawe
— 1| | size 7 — ) Clock Qutput
|| CemsEh ———— ol Clock Output
| Taral memory size 262144 h) | brytes areset_conduit Conduit
1o b locked _conduit Canduit
= phasedone_conduit |(Conduit
5 |S|':f:ds'l"t:‘";:w B sdram SDRAM Controller
3 m \ A clk Clock Input
reset Feset Input
sl Avalon Memory Mapped Slave
< ; Conduit !
< Or-Chip Mermory (RAM or ROM)
G% 4 Clock Input
s1 Awvalon Memory Mapped Slawve
> resetl Feset Input

)
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JTAG UART®MENN

Library A5 Interface Protocols-> Serial -> JTAG UARTZ:&EIRL, Add

- Finishz2)vy09%
ZAl% jtag_uartIZE®E
jtag_uart®clkzpllDcOLiEHRT %
jtag_uartMresetzclk_0dDclk_reset&izifitd 5

t: Systern Contents &4 Address Map £ | Project Settings &2 - |
1 Use Connections Marme Description Export Clock Base
= B clk_0 Clock Source
X (= clk_in Clack. Input clk exporied

E“J (= clk_in_reset Feset Input reset

clk Clack Qutput clk_0
= . clk_reset Reset Output
re = pll Aaalon ALTPLL
* inclk_interface Clock Input dk_0
inclk_interface_reset|Reset Input [inclk_inte. ..
pll_slawe Awalon Memoaory Mapped Slave [inclk_inte...
.\l? — o Clack Cutput pll_cd
H cl Clack Cutput sdram_clk pll_cl
areset_conduit Conduit
locked_conduit Conduit
phasedone_canduit [Canduit
B sdram SORAM Cantraller
clk Clack. Input plli_co
reset Feset Input [clk]
sl Awvalon Memory Mapped Slave [clk]
<A Wwire Conduit sdram_wire
B onchip_memory on-Chip Memory (FAM or ROM)
clkl Clack Input pli_cD
s1 Awalon Memoaory Mapped Slave [clk1]
Feset Input [clk1]
mn ITAG UART
- Clack Input pll_cD
% reset Feset Input [clk]
avalon_jtag_slawve  [Awalon Memory Mapped Slave [clk]
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contest uart avalon interfacezComponent& L THE

Project®New ComponentZ:ZiRL T, Add

Component TypeZJ A
- Name, Display Name#%"“contest_uart_avalon_interface"&9 %
- Group%"My Own IP Core"t9 %

Files27 A

- (FaPzOrTA4LIRNIRICYTZLORT Ao OTAD I T4L IR
[ZHAHAUTDI7AILEIE—LTHL
- contest_uart_avalon_interface.v
* system.v
+ definev
- Synthesis Files&L T, define.vEl5t D _EEE2DMDVerilog HOLZ7 A )L
ZzENY % (contest_uart_avalon_interface. v Top-level File&7Zi>T
WD DZEFERR)
- Analyze Synthesis Filesth2>%0')v9

)
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contest uart avalon interfacezComponent& L THE

Signals?7 A

- clock®interfaceMATZ:EIRL T, new Clock InputZ:&EiRL, interface
@b clock_sink&% 5 &1L, Signal TypeZclk&d %

- reset®interfaceM Tz ERL T, new Reset InputzZERL,
interfacet@hireset_sink&% b K529 5.

Interface27 N
- Remove Interfaces With No Signalsih2 %189
- sl?Associa‘red Clock#clock_sinkiZ, Associated ResetZreset_sink
295
- conduit_end_O0®MAssociated Clock, Associated Reset® EIFRIZT S
- reset_sinkM Associated Clock#Zclock_sinklZd9 %
Finishih2 &L, RIFTHHNEINEHRDHWindowhH HiT=5, SaveFE S

)
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contest uart avalon interface%&/0

Project®My Own IP CoreNMcontest_uart_avalon_interfacez:#RL T
Add

- Finishika>&=01)v9
ZBiZcontest_uartlZEE
contest_uart_avalon_interface®clock_sinkZpllMDcO&#E#i
contest_uart_avalon_interface®reset_sinkZclk_0Mclk_reset&izfn

contest_uart_avalon_interface®conduit_end_O0®Dexportiiz4 7 L")
VLT, exportfZexportEd %

l—‘% Ik Clock [nput
— T T reset Feset Input
avalon_jtag_slave  [Avalon Memory Mapped Slawve
contest_uart_avalon_interface
=1 Aywalon Memory Mapped Slawve
T conduit_end_0 Conduit <@
H— clock_sink Clock Input
I ®—— reset_sink Feset Input I
1 Il

)

X =
@\ The 2nd ARC/CPSY/RECONF High-Performance Computer System Design Contest



Nios II/e®EHN

Library /5 Embedded Processors-> Nios IT Processorz:&iRL, Add
- Nios IT Core&LTNios IT/e%:ERT S
- Finishz ) v79 %
ZATZNi0s2IZE R
nios2MclkZzpllDcOLiERET %
nios2Mreset_n#%clk_0Mclk_reset&iZid 5

nios2Mdata_masterzcontest_uart®sl, jtag_uart®avalon_jtag_slave
, onchip_memory®sl, sdram®Msl&iEfid %

nios2Minstruction_masterZonchip_memory®Msl, sdramMsl&iE#Hid 5
nios2MIRQE jtag_uartMIRQZEERET S

)
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NiosII/e® BN

&l

LIRRLAL

=4

C—

7 I
e —

LIF Il
clk_in_reset
Clk
clk_reset
= pll
inclk_interface
inclk_interface_resat
pll_slawe
co
cl
areset_conduit
locked _canduit
phaszedone_conduit
B sdram
Clk
reset
=1l
wire
= onchip_memory
clk1
=1
reserl
= jtag_uart
Clk
reset
avalon_jtag_slawve
E contest_uart
=1
conduit_end_0
clock_sink
reset_sink
E nios2
Clk
reset_n
data_master
instruction_master
jtag_debug_maodu. ..
itan debuo module

TP AL

Feset Input

Clock Qutpur
Feaset Qutpur
Awalon ALTPLL
Clock Input

Feaszet nput
Awalon Memary ..
Clock Cutpur
Clock Cutput
Conduit

Conduit

Conduit

SOREAM Controller
Clock Input

Feset Input
Awralon Memary ..
Conduit

Cn-Chip Memaor...
Clock. Input
Awralon Memary ..
Fasat [nput

|TAC UART

Clock Input

Feset Input
Awralon Memaory ..
COntest_Lar_aw...
Ayalon Memary ..
Conduit

Clock. Input

Fasat [nput

Mins Il Processar
Clock Input

Feset Input
Awralon Memaory ..
Awalon Memaory ..
Feset Qutput
Avalon Memaory

Lk
reset

sdram_clk

sdram_wire

export

EARFLATEELT

Clk_0

ck_0
[inclk_inte. ..
[inclk_inte. ..
pll_ct
pll_cl

pli_cO
[elk]
[clk]

pll_cO
[clk1]
[clk1]

pll_cO
[clk]
[clk]

[clock_sink]

pll_cO
[clock_sink]

pll_cO
[clk]
[clk]
[clk]
[clk]
[clkl

Ox0000_0000

Ox0000_0000

Ox0000_0000

Ox0000_0000

IRD O

Ox0000 0800

The 2nd ARC/CPSY/RECONF High-Performance Computer System Design Contest
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clk_0.cll_in
Clock Input [clock_:

D07 TT_TTTT

Q0003 _TTTT

0000 _000 7

0000 _000 T

Qw0000 OFFT

=

IRQ 31p=—
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nios2d:

=1L
=374

=

X

+ nios2%@ERLT, &)y IL, EditEFEIRT S

- Reset vector memory&Exception vector memory&L T,

onchip_memory.s1%ER9 %

.+ FinishRE2 %517

~ Reset Vector

Core Mios Il I’ Caches and Memory Interfaces rAd\ranced Features r/ MU and MPU Settings T/JTAG Debug M

[~ select a Nios Il Core

Mios Il Core: & Migs llje
0 Nios lljs
O Mins I
Nios Il/e Nios Il/s Nios II/f
H RISC RIS C RlZC
NIOS “ 32-hit Z2-bit 32-bit
Selector Guide Instruction Cache Insrruction Cache
Branch Prediction Branch Prediction
Hardware Multiply Hardware Multioh,
Hardware Divide Harchware Divice
Earrel Shifter
Data Cache
Dynamic Branch
Memory Usage (e.g Stratix [v) | Two MAKs (or eguing) Two MAkKs + cache Three M&Ks + cat

:|| [ Hardware Arithmetic Operation

Hardware multiplication type:

[ Hardhware divide

BRI o

—
Reset vectar memaory. anchip_memany s1 E
Feset vector offset; Q00000000
Reset wector: OxO0000000

i|| [ Exception Vector

|| Exception wvector memony memony.s1
Exception vector offset; D00000020
Exception wector: 0x00000020

|| E-mmu and mpu

[ Include MrU

The 2nd ARC/CPSY/RECONF High-Performance Computer System Design Contest
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AEYTYTDIER

- AFEYTyTELTbase address U TDOKSIZIEELT, AV

- jtag_uartld&E
ZYHTS

sdram®memory: 0x0800_0000

onchip_memory:0x0000_0000
contest_uart: 0x0004_1020
nios2: 0x0005_0000

Yok b

R L s 4

R 4

Lok Y

A A L

h 4

7

— |-

cl
areset_conduit
locked _conduit
phasedone_conduit
Bl sdram
clk
reset
sl
wire
B onchip_memory
clkl
s1
resetl
E jtag_uart
clk
reset
awvalon_jtag_slave
El contest_uart
sl
conduit_end_Q
clock_sink
reset_sink
E nios2?
clk
reset_n
data_master
instruction_master
jtag_debug_maodu...
jtag_debug_module

CuUstom_instruction. ..

Clock Qutput
Canduit

Canduit

Conduit

SDEAM Controller
Clack. Input

Fezet Input
Aaralon Memaory
Conduit

on-Chip Memor...
Clock Input
Aaralon Memary
Fezet Input

ITAG UART

Clock Input

Fezet Input
Awalon Mermary .
contest_uart_aw...
Avealon Memary ...
Conduit

Clock Input

Rezet Input

Mios |l Processor
Clock Input

Rezet Input
Awalon Mermary .
Aaralon Memary
Reset Qutput
Awalon Mermaory .

Custom Instructi...

sdram_clk

sdram_wire

export

pli_cl

pll_co
[clk]
[clk]

e
i 0x0800_0000

] ‘I“I‘_fffu “J {

pli_cD
[clk1]
[clk1]

pll_cD
[clk]

[clk] <::

[clack_sink]

pll_cD
[clack_sink]

pll_cD
[clk]
[clk]
[clk]
[clk]
[clk]

—
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hios2_sys®D & ik

A=a1—System -> Create Global Reset Networkz2')v%

- ZOBRT, QsysTaEBDMessageM o T7—RRMNELLEHTLNDIET
* mips_sys=R7#F

- AZa—Generate -> Generatex V') vy

- Generate R3 %)Y

- BIEAIZ, mips_avalon_interfaceviaEZEE T HEIZ, QsysTGenerate
TEBENHYFET

The simulation ma clel contains generate: ol HDL files for the simulatar, and may include simulation-only features,

Create simulation maodel Maone =

O
[~ Tesu em
The testhench systerm is @ new Qsys systern that instantiates the original system, adding bus functional madels 1o drive the top-level interfacg
once g d, the bus f | moclel interact with the system in the simulator,
Create testhench Qsys system: Naone ‘v‘
eeeeeeeeeeeeeeeeeeeeeeeeeeeeee
O
~ Synth

eeeeeeeeeeeeeeeeeeeeeeeeeeeeeee =

[~ Output Directory
Generate Tl oo

AT DGenerate i3 %
I =T TKLD ‘

)
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JATz O DIT7AILDEM

HoMLSH, ContestSysvETOACIIRTALIM)IZOE—LTHL
Porject -> Add/Remove files in Project CLA T D774/ ILEEMNT S
- ContestSys.v
- nios2_sys.qsys
BMLIZbO0KRFVERL TR OZEFLS

-
Device...

Select the design files you want to include in the project. Click Add All to add all design files in the
project directory to the project.

File name: &J ;jd ‘

File Name |Type |Library ‘Design Entry/Synthesis Tool | rsion Add All

pilation nios2_sys.qsys Qs... =None>

5 Optimiza ContestSys.v ver... <None= Default Remov

1d Conditio

hesis Up
n Down
Settings Properties |

ZCED)YOLTEMTEI7M4ILEERL, TDRadd R &

=
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E BB FEHRDimport &E| &

Assignments -> Import Assignments%%')v%
- DE2_115.gsfZ:&IRL, importd %
Assignments -> Pin Plannerz%')v%

- ENADARIDTDAREIZHAEZELDERTET, GPIO[3]DI/O
Standard%3.3V LVCMOSIZF %

- [E#RIZ GPIO[bB], GPIO[7], GPIO[9 1t AHRIZEET S
- AZa—File -> closex2')voLT, 4k %ALS

Node Name Location I/0 Standard
GPIO[3] PIN_VY17 3.3V LVCMOS
GPIQ[5] PIN_VY16 3.3V LVCMOS
GPIO[7] PIN_AE16 3.3V LVCMOS
GPIO[9] PIN_AE15 3.3V LVCMOS

)

=
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EBLE R Dimport&E| S

=2 Edges = ‘ L o

X Named:[*GPIO[?] ~| «|Edit: | Filter:[Pir
E Node Name ‘ Direction ‘ Location | /O Bank VREF Group | I/O Standard Reserved .urrent Strengtl| Slew Rate | Jifferential Pait|

i+ GPIO[0] Unknown PIN_AB22 4 B4_NO 3.3-VLVTTL 8mA (default)

5 GPIO[1] Unknown PIN_AC15 4 B4 N2 3.3-VLVTTL 8mA (default)

i GPIO[2] Unknown PIN_AB21 4 B4_NO I vLvioe 8mA (default)

i+ GPIO[3] Unknown PIN_Y17 4 B4_NO 3.3-V LVCMOS 2mA (default)

i GPIO[4] Unknown PIN_AC21 4 B4_NO 3 m— 8mA (default)

i GPIO[5] Unknown PIN_Y16 4 B4_NO 3.3-V LVCMOS 2mA (default)

i GPIO[6] Unknown PIN_AD21 4 B4_NO S o 8mA (default)

i GPIO[T] Unknown PIN_AE1lG 4 B4_N2 3.3-V LVCMOS 2mA (default)

i GPIO[8] Unknown PIN_AD15 4 B4 N2 st 10T 8mA (default)

i GPIO[9] Unknown PIN_AE1S 4 B4_N2 3.3-V LVCMOS 2mA (default)

=<=new node=>

The 2nd ARC/CPSY/RECONF High-Performance Computer System Design Contest

79



18 R IR 0D A Rk

Processing -> Start CompilationZ2')v/ LT, fmEE L & B EE R
DE2-115;R—FDERZEL LS.
Task 1> K7 DProgram Device( Open Programmer)a4 7 )L91) v Y
ProgrammerAIZT, Hardware Setup a2 %0')v9.

- No Hardware,7i> TS EUSB-Blaster USBZ#IRL T, closerR#%

ED)VY

Start R &L T, Progress #3100%(Successful) 27z [EOK
ProgrammerzfAiLC%

)
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Workspace D& TE

N—Foz7DTADIMTALIM) D TFIZsoftware& L\ T4LIRIEESD
. (f5l: ContestSys05/software)

Quartus® *=1—Tools->Nios IT Software Build Tools for Eclipsez:E
RT D

Eclipse®A=a—File -> Switch Workspace -> Other#:#iRL, L& TR
L7=ContestSys05/softwareZEiRY 5. (F&HTEclipseZzilbt LIFI-15E
(&, LV&EZYWorkspaceDZE RN ASMELNLELY)

= Workspace Launcher b4
Select a workspace

Eclipse stores your projects in a folder called a workspace.
Choose a workspace folder to use for this session.

Workspace: [~ | [ Browse.

»} Copy Settings

-
'\3} Cancel l [ 0].4

)

=
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FIR IO ODIERK

. Fi |e s New s Nios II = Nios Il Application and BSP from Template

Nios Il Software Examples

A ppl ica"'ion and BSP fr‘om Create a new application and board support package based on a software example

template

Temp|a1-e€%*ﬂ Target hardware information

° Tarlge"' har!dwar!e informaTionO) SOPC Information File nar‘r@ahomefkazuyaﬁ014Pmce550rDe5ignC@

SOPC Information File namelZ PU name:
‘j:’ QUG"TUSO)?OD:)IO I\j__\\’f l/7 Application project

e

-

[niosZ -

NJIZ&Bnios2_sys.sopcinfoz® " D

*R d é Use default location

* Project name%4000flow &9 e
é Projct emplate

+  Project templatelZ(EBlank (s A

Board Diagnostics

PPOJ@CTEE/Si Count Binary

Float2 Functionality

+ LLET, FinishiR2oz#9

Float2 Performance [

(1l [ D)

@

)

Template description
Blank Project creates an empty project to which
you can add your code.

For details, click Finish to create the project and
refer to the readme txt file in the project
directory.

The BSP for this template is based on the Altera
HAL operating system. To use a B5P based on a
different

(]

Next = H Cancel ¢ Finish >

=
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BSPMDEx

*  4000flow_bspZ:ERLI-IRRET, BI/UYILENSA=21—T,
Nios IT -> BSP EditorzEIR

+ WhBHWindowDHF DLinker Scriptz&EIRL, “.bss", . heap”, GEZEZET

onchip_memorylZELLIITEEET B
«  Nios IT BSP EditorMFile A=a2—@OH M5 SaveE EIRT S
+  Generatefh A EHL, ExitiRA &9

BSPZERTFI HLED

FileA=a21—

o dit Help

¥e Packages | Drivers [ Linker Script | Enable File Ceneration | Target BSP Directory

Linker Section Mappings

Linker Section Name g Linker Name Memory Device Mame Add..
.hss MEMD Yy onchip_memory e
LEntry Bset onchip_memory
.exceptions onchip_menory onchip_nemary Restore Defauhs..
Lheap anchip_meno ry onchip_memary
. rodata anchip_menory onchip_memary
. rwdata anchip_menory onchip_memary
Lstack anchip_memory onchip_memory
. text anchip_memory onchip_memary
reset
onchip_memory
Linker Memory Regions sdram -/
Linker Region Mame Addres%nge - WDEVIEE MName Size (bytes) Offset (bytes) Add |
sdran QrOB000000 FFFFF S 134217728 0
onchip_memory Ox00000020 - O x00 Tp_memory 262112 32
reset 0300000000 - 0x0000001F onchip_memary 32 0

Addl Mem ory Device..

Memory Usage...

Memory Map

Crayed out entries are automatically created at generate time. They are not editable or persisted in the B3P settings file.

Infarmation | Problems | Processing |

[r

(@ Finished loading drivers from ensemble repan.

(@ Loading BSP settings from settings file

@ Finished loading SOPC Builder system info file ../, frios2_sys.sopcinfo [relative to settings file]"

@ Changed mapped section ".bss" from memory region "sdram” to memory region "onchip_memaory"
@ Changed mapped section ".heap" from memory region "sdram" to memory region "onchip_memaory".
@ Changed mapped section " rodata’ from memory region "sdram" to memory region "onchip_memary"

(@ Chanaed mapped section ".rudata’ from memory reqion "sdram® to memory region "onchip_m emory

The 2nd ARC/CPSY/RECONF High-Performance Computer System Design Contest




BSP®MBuild

*  4000flow_bspZ:ERLI-IRRET, BI/UYILENSA=21—T,
Build ProjectZ&41)v¥
» Consolel=T, "[BSP build complete]"h"HH hEn TS EZE MR

Tutorials

L

i = _ — , = S
! Problems | ¥ Tasks E Properties ] *" Samples

CDT Build Console [400oflow_bsp]

O (G BB B2 B
STL/GdLL_S5UTE. U DD /ARLSSTL/ dLL_5BLLUU. U U0 /HALS STLY I
alt_software_exception.o obj/HAL/src/alt_stat.o obj/HAL/
src/alt_tick.o obj/HAL/src/alt_times.o obj/HAL/src/
alt_uncached_free.o obj/HAL/src/alt_uncached_malloc.o obj/
HAL/src/alt_unlink.o obj/HAL/src/alt_usleep.o obj/HAL/src/
alt_wait.o obj/HAL/src/alt_write.o obj/HAL/src/
altera_nios2_qgsys_irg.o obj/HAL/src/crt.o obj/
alt_sys_init.o obj/drivers/src/
altera_avalon_jtag uart_fd.o obj/drivers/src/
altera_avalen_jtag uart_init.o obj/drivers/src/
altera_avalon_jtag uart_ioctl.o obj/drivers/src/
altera_avalon_jtag_uart_read.o obj/drivers/src/
altera_avalon_jtag_uart_write.o
[BSP build complete]

<> What's N

__Efvvorkber

%% Build Finished ##d%

5P
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4000flow® Build

714 ILDEE(K

- AVTARAMDYAEhBEREIN TLVS4000flow_v07.tar.gzzBERAL,
400_oflowT ALV R)IZF8EIL, £ZTmake exportzd 5.

- LEEIZKY, export/altera/src/D TIZniosAD Y —AT7A LDV ERKS
nad

- software/4000flowT 4L Z+JIZF&BIL, export/altera/srcT4L Uk
JIZHBZI7AINEETIAE—T S.

Eclipse LT, 4000flow7 O T HMEEIRLIKEET, BVUYILEND A=
21—,

- Refreshz=21)v09 %

- Build projectx2')v 995

- Run As -> Nios IT Hardware&x%2')v99 5%
BIZRAMPCHLEEDERX T OT S LEEZFEHE(XOK

)
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