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* rtl/MieruSys.viZ. LED~NDHADRBEMNEBRSINTNET
- LD7 (ULED[7]): hor2Mm25EvRBHMOT, H133MIDYI TRIR
- LDO(ULED[O]): VEYrEFERIE. A A— DEREMNTE T I HEHAFT

always @(posedge CLK) ULED[7] <= cnt_t[25];
always @(posedge CLK) ULED[6] <= CORE_STAT[1]; // Processor Memory Alignment Error
always @(posedge CLK) ULED[5] <= CORE_STATI[O]; // Processor Decode Error

always @(posedge CLK) ULED[4] <= mem_busy:; // DRAM is working
always @(posedge CLK) ULED[3] <= ~TXD; // Uart TXD
always @(posedge CLK) ULED[2] <= ~RXD; // Uart RXD

always @(posedge CLK) ULED[1] <= ~calib_done; // DRAM calibration done
always @(posedge CLK) ULED[O] <= ~INIT_DONE; // MEMORY IMAGE transfer is done
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DE2-115-R—FDRARRE VATV

- Windows 7 %> & DE2-1157R—K # USBH—TJJL Tk
- FPGATR—FAHER 2#F->TDE2-116:R—KIZEE{HEH

FPGATR—FREIR

USB4Y—J )L Ci#E
FPGAa>J4¥al—iavH

Windows 7 ¥

192.168.10 X Ethernet TE#R
"EFADOUDP_Client70J 3 LTHEE AtlysiR—F
rykT—5

exStickih—K

192.168.10.64
| mEEe

4 192.168.10.0/255.255.255.0
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ZDRFXAAVNE, Altera DE2-1156:R—KZALMV=HBE D, Y—ILXYMNZE
FNB)IFLURTHAUDBMEELT AN EZEHRBAT 51D TY.

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

FHRGRIE, UTOWTAIDFAETERLEHLEZSL.
- *—)L7KL R (contest_support@virgo.is.utsunomiya-u.ac.jp)
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- BifrEHRE TR
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exStickBridge D E#E A%

A RHEY P10IXFPGAR—FZ) Vb3 HIEETT,
- exSTlckO)PMODj*gg(éxz) VIFLURTHAUIE, exStickE L T
P7: UART-TX (ouT) ﬁﬁi‘d‘éu‘é\%b\%b)i‘d‘o
~P8.UAQFRX(m) 6 5 4 321
* P9:RST_X (in) LL T H | espuenn
+ P10: INIT_FPGA_X (out) L1111 ] PeptzVoDGE3V)
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exStickBridgeEDE2-1157R—R M &R ik

Tr o IN—#REREL TexStickBridgeEDE2-1157/KR—F MGPIO &KL T

Ty

ELDEHKISODTIXLUTORDKRIZLET
exStickBridge DE2-115
VDD(Pmod12#) GPIOM3.3V
GND(Pmod11%%) GPIOMGND
INIT_FPGA_X(Pmod10%&) |GPIO[9]
RST_X(Pmod93&) GPIO[7]
UART-RX (Pmod8%) GPIO[5]
UART-TX (Pmod7%%) GPIO[3]

DX IN—RIZ K DA

FEEE AV EEECHT—TIILGx1P6x)DBNIXERFHETY ,
-HMANERLIAYZED (6x1) 1. exStickEHLEIZ{HELET,
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exStickBridgez AL /=
)IO7LURTH A OEBEREICHEG I 7ML

UTDI774IL%ERANT, exStickBridge DENEFIREIEITLNVET
- exStickBridge_v051.bit.zip

- MieruSys10.sof.zip

- UDP_Client_v06.jar

- SDK-1.111gz

FERIFAIICHETRBTAS IR IFAILIZLLTD@EY TI
- MieruSys10.zip (Aletra Quartus 13.177082 1K)
- UDP_Client_v06.zip (EclipseZ B> z/})
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MieruSys10.sof .zipZ ¥ > O—KFLTLIZELY.
(R HY HEMieruSys.sof ELVIT7AILIZIEYET)

De2-115-R—FDERZEZLIVNET.

MieruSys.sof ZQuartush o2& TESProgrammer CESRAHAEY
- (DHardware SetupTUSB BlasterhVE RSN TLNSEEHERR
- Add fileTMieruSys10.sofZERL T:EMLET

- BStartCEZFAAET e . _— —
@ —
o~ |
&.
s _a
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HBA1ZF T ELIESLN.

N T, PMODDUARTHR—D, TOYVSLT—3EZETEH-HDHFLEIT

RREICEYFET .
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- Pinga< > CIoEZER AT EE

- BMEHEERADRAAYFITOVWTIHRIRZS

RFYRT—7
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exStickBridgez AL /=
JI27LORATHADOEERREE (2)

SDK-1.1.1zipEERLEYT

bin/alteraT AL IRI)ICHDBLUTD I 74 L% UDP_Client_v06.jar&RILT
ALORNJICEZZET
310sortb12.bin, 320mmb512.bin, 330stencil512.bin, 340spath512.bin

- UTOaATURT. 4007 F7)%=IBERETLET,

% java -cp UDP_Client_v06.jar jp.ac.utsunomiya.is.UDP_Client 192.168.10.64

EE - SAJSUICEN v HE - EFAG FUNTAILA— = 0 @
cing 2 [ p— gt
I

v ] 190 transfer512.bin BIN KB
vork 4] 310s0rt512.bin BIN KB
orkspa 4] 320mm512.bin BIN KB
workspace-2013 (] 330stencil512.bin BIN KB
workspace-ise || 2405path512.bin 2014/06/02 7:12  BIN J7-(JL 12 KB
workspac d |&] UDP_Client_v01.jar 2014/06/03 10:13  Executable Jar 7 KB

Xilin:

Zedboard_dmastream
i 7R
i BRIZAD
6 [EmES
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- THERIAII8RIEE R e -
- QT TIRIBREFEND '
- FTURABICFPGAR—K M E
Bl)EvrENS(JEYrDEHIC
16/N1FDUDP/ Ny R EIE(E)
- UTOOI 77D
- ToUDP: E#{ELF=T—%4
- FromUDP: 2{ELf-7—%
- UDPEEDIS—HIENNERT SIC
[%. 199transferb12.binZ {# FA ] &E

- FPGALDOTOTS LA, T—R45E
HBoTr—3eT%. PCI-JEUiT
- 2DFY199transferb12 bind %

F256KB(199transfer.dat)é&
FromUDP.binh\—% ¥ 5159

% java -cp UDP_Client_v06.jar
jp-ac.utsunomiya.is.UDP_Client 192.168.10.64

199transferb512.bin
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ZDRFATIX, Aletara DE2-115-R—KFRE®DYI7LU A THAVIZEF
NBED AT LRI DOWTEHREALET.

F1=, Altera QuartusZBWT, UI77LURTHAUDEIEI7AIL (sof 77
IV TERT DA EZRLET.

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
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MieruSysD 7 Ay X

MieruSys
PLL

{ { { {

MIPS On-chip
avalon Memory
interface || (256kB)

$ A A

MIPS

SDRAM Contest
Interface UART

mips_sys

Y

SDRAM M
(128mB) | UART
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PLL

- 40MHzD /Oy oz iia

On-chip Memory (256kB)

- MIPSOaimAEJELTEHR

SDRAM

- MIPSOT—HAEYELTHEA.

Contest UART

- T—REERADAUF—T1—X.

- UARTHALRELIT—RZ@mTAEY, T—2AEVIZRET D
- MIPSHBIZUARTDEFER—MNTX)ILMNT VA TEREL.
MIPS

- MIPSKAEDE R ITAtlysTR—FFHDMIPSEREL.
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Contest UART D E#H

avalon bus

!

Contest UART
avalon interface

l | T

UART TX memory access
(program loader)

mips access

i)

char to int

T
UART RX to char
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Contest UART D E#H

contest UART avalon interface
- 70455.L0—4%—%UART TXIZxL Tavalon/SX&EDinterfacelZ#i5
memory access
- EYa—)LAlEmemory aceessEEH>TWVASAT AT S LA—4 —EL THEIK
 DEYRET —RDSEEE2D6KBE M T AEVIZEEAHA, FBY2D6kBET—
BAAEN)[ZELS
- char to int
* UART RX%Z8E YD T—XRICLI=£DE32E YD T—4RIZL Tmemory access
Eoa—I)UIZET
- UART RX to char
« DYTILTANSINBUART RXDT—R2%E8EVRDT—RIZE#RT S

mips access
- F—ARIERICMIPSE Ly MR Theepd t, F—4RIEHRIZTNERR
ERS
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AEYT YT

AEYFELR
FHIs 7 LR BTTELR
0x0000_0000 Ox0003_FFFF on-chip memory
0x0004_1000 0x0004_1000 UART_TX
0x0004_1020 0x0004_102F MIPS
0x0800_0000 OxOFFF_FFFF SDRAM

1 2

« SDRAM®D 71 (30x0800_0000F M LEAHESD TY A,
)7L AT H A TIEO0x0c00_0000F M oFERALTLVET .
(SDRAM7TEIZ D O0x0800_0000F Ao D FRIEZ T /N T [CALTLM=128)
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RR—DUBTERT DU I7LUORTH AU DR A ETIEL, Verilog-HDL
DEERIEEEICTEALTWSLDZEHEATHELFET.
ARF2AVNTERITDT7AMIVIELTDLDTY.
- MieruSys10.tar.gz
+ DE2-115/R—FR7AtyHHREHEMVIZLORATHAoDTACIINI74
L
- DEZ2-115.¢sf

+ 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. TACzOrEELTALIMNIEFHRICEDTALINIZERT . 2T
MieruSys11&LEY

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

1. 7R zIrEEMTED21—I)LE (MieruSys) 12T 4 (RR—UEEH).

% 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

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

New Project Wizard

Family & Device Settings [page 3 oi\51]
Directory, Name, Top-Level Entity [page 1 of 5]
Select the family and device you want to target for compilatio

TEIE(E G LRTi ) Sl B iy 1 )z You can install additional device support with the Install Devices Yormmand on the Tools menu

|fcadhomefkazuyaf2014ProcessorDe5\gnContesUA\teranleruSysll

What is the name of this project? Device family Show ¥ 'Available devices' list
MieruSys P
Family: |Cyclone IV E =l || rackage? Any
e ame of the top-level design entity for this project? This name is case -
’ ' entity awge in the design file Devices: |*'-'~|| J Pin count:
MieruSys - Y
i Speed grade:
Use Existing Project Settings TETEE IR = 9
 Auto device selected by the Fitter Name filte epdcell5F29
@+ Specific device selected in "Available devices’ list W Show advanced devices

" Other: nfa

Available devices:

LSl Core Voltage
@|erace115F20C7 | 2V

EPFCETISFO0CE 1.2V 114480 529 3981312 532
EPACE115F29C8L 1.0V 114480 529 3981312 532
EP4CE115F29CoL 1.0V 114480 529 3981312 532
EP4CE11SF2017 1.2V 114480 529 3981312 532

EP4CE115F29I18L |1.0V 114480 529 3981312 532
‘| |

User I/Os Memory Bits
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QsysDEENENER VO VI DERTE

CCTIQsysDU AT LELTmips sysEERLET .
Tools -> QsysTQsysZEEIT 5

(LT QsysTOIRETY . )
File -> Save Tmips_sys&L\ & RTIZEDITTREF
clk_0z&%)yoLT, Edit

- ZITA0MHzEERTE
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QsysDEBNENE VOV I DERTE

EN Qsys
File Edit Swstemn Generate Yiew Tools Help
AT Library 2 - = o[ I system Contents 28 Address Map 22 | Project Settings &2
2 % Use [Conn... Narne Description Expol
B ck_0 Clock Source
Proj - i Clock Source
roject 1= O clie_in Clock Input dk DA
L'hg MNew Cempenent... CH clk_in_reset Reset Input reset Megaters® - |
ol- E’Eges el Clock Output [~ Block Diagram || ;| [ Parameters
clk_reset Reset Output |
o= Bridges and Adapters - e

Clock frequency: [40000000 |Hz
Clock frecquency is kKnown

Reset synchronous edges

[ ] show signals

o= Clock and Eeset
o= Configuration & Programming
o= DSP

5 Embedded Processors e %

o= Interface Protocols

o= Memaries and Memary Control Save In: ||j Mierusys11 |v| . . . - Ik_in_reser o e
o Merlin Components : E E E E

o= Microcantroller Peripherals
o= Peripherals 1 Do
o PLL

o= Qsys Intercannect

4] I [ 1

clk_0

Ik_in <l

| mew.. || Ecit. | | Add... |

L. Hierarchy &2 ]

] unsaved
o = File Mame:
o= W= reset _

o Tk clk_0 Files of Tywpe:

|mins_sys]

—
D |

em Files (™. gsys) |v|

I09Y DERE

274 ILDRE
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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

=
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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

« BiNL7=sdram controller® & FijZsdram|ZZ & (
new_sdram_controller OLWNSEFID ETEIVOZERLTENSA= 21—
Mi5RenameZER)

- v HIED a—)LhvibclkZFsdram controller®clklZBR#R

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

‘ools Help
h| t: System Contents &2 Address Map 55 | Project Seftings 5
|| _Use |Connecti... MHame Description Export Clock,
= B ck_0 Clock Source
A e clk_in Clock Input clk exported
5“_] C clk_in_reset Feset [nput reset
clk Clock Cutput clk_0
= l reset Feset Output
Y 'w SDRAM Controller
< j Clock Input cli_0
reset Fezet Input [Elk]
z1 Aevalon Memory Mapped Slave [clk]
\l? == e Condcuit @
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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_memory®clklZclk_0Dclk&EHTT S

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

“ On-Chip Memory (RAM or ROM)

megaters  AllEra_avalon_onchip_memory2

)| e
(S sz i e RAM (Writable) |-
onchip_memory2_0 |:| Dual-port access
] 10
L8 i | Read During tirite Mode:
L o Block typea: AUTO
gl :
P = Clk_reset Reset Output
| "Data wactn ‘*-*'"\ 'S E sdram SDRAM Controller
N € ’ cocs gk
- ) sl Aaalan r\-?emnryMapped Slawe [clk]
|'S|';f,:°'s'l"t:‘";:w 7 = e Cancuit sdram_wire
: ' 1]-] ~ n—Chip Mermary (RAM or ROM)
Clock Input ck_D
) sl Ayalan Memary Mapped Slawve [clk1]
resetl Feset Input [clk1]
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MIPS avalon interfacezComponent& L TE &k

* Project®New ComponentzZERL T, Add

- Component TypeX7 A
- Name, Display NameZ“mips_avalon_interface"&9 %
- GroupZz"My Own IP Core"t9 %

Component Editor - mips_avalon_inte
File Templates

m fCDmpnnent Twpe rFilES rParamEterS rSigI"IEHS rlnterfacez |

File Edit 5wstem Generate “iew Tool > About Companent Type
.E Liborany 5% _ m-p | : Nj-:‘lIﬂEi mipz_avalnn_interfam‘ |
Display namg. |mips_avalon_interface |
: Wersion: i |
- ﬂ Group: 1y Owin 1P Care|)
F'I'l]jl%l:[ il Description: |‘ — |
T Few Component... > Created by. | |
Library lcon: |
o= Bridges . Docurmentation: Title URL
o= Briclges and Adapters
o= Clock and Reset

e -]
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MIPS avalon interfacezComponent& L TE &k

+  Files#7 A
- (SO TALON)IRIZYITPLUORT Ao OTOS 9N T4 IR
[Z& HMipsCore.vEmips_avalon_interface vEaE—LTHK)

- Synthesis Files&L T, mips_avalon_interface.v&MipsCore vEENNT
% (mips_avalon_interface.vh Top-level File&7gi>TLNS D& FEEE)

- Analyze Synthesis Filesth2>%91)v%

Component Editor - mips_avalon_interface_hw.tcl*

File Templates

rCDmpDnem Tw( Files r)arameterS |/Signa|5 |/Inter'race5 |
et
¢ About Files

Synthesis Files
These files describe this component's implementatian, and will be created when a Quartus Il symthesis model is generated.

The parameters and signals found in the top-level module will be used for this companent's parameters and signals.

Qutput Path Source File Twpe fribuies
—_ > mips_avalon_interface.v mips_awalon_interface.w Yerilog HDL op-level File
._0)7"9\/ MipsCore.v MipsCore.w Yerilog HDL L
T74 LN

557][] TH - | | Anakyze synthesis Files | | Create Synthesis File from Signals

)

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



MIPS avalon interfacezComponent& L TE &k

- Sighals?7 A

clock®interfaceMT%ERL T, new Clock Input#EIRL, interface
@b clock_sink&% 5 &1L, Signal TypeZclk&d %

resetDinterfaceM Tz #IRL T, new Reset InputzEiRL,
interfacet@hireset _sinkE%b L5129 5.

Component Type rFiIes rParameters rSignaIs rlnter'races |

b Ahout Sighals

If Companent Type r Files |/Parameters |/Signals rlmer'races |

b About signals

T MIztmE TR e ISR ~Jresein i Marme Interface pr——g 12 Ttpe wicth | Direction

reset_n new Avalon Memony Mapped Tristate Slave | a|(reset_n clock duck‘s_mk clk 1 !nput
avs_s1_address new A% Master address reset_n reset_sink reset_n 1 !nput
avs_s1_read et 350 S, read avs_s1_address 1 !nput
avs_sl_write new X4 Master write avs_s1_read s1 read 1 input
avs_s1_chipselect new AKI4 Slave. chipselect  [avs_s1_write s1 write 1 input
avs_sl_readdata new Clock Output. .. readdata avs_sl_chipselect s1 chipselect 1 input

avs_sl1_writedata new Clock Input... writedata  |avs_s1_readdata s1 readdata 32 autput
avm_imem_address T e address avs_s1_writedata s1 writedata Ev input

avm_imem_read o SST Bandad Clack Aitan read avm_imem_address imem address 32 autput

. R — avm_imem_read imem read 1 output

CIOCk S| nk%ﬁi *RI z L \é]:lﬁ avm_imem_write imem write 1 output
— <= avm_imem_waitrequest imem waitrequest 1 input
avm_imem_readdata imem readdata 32 input

avm_imem_writedata imem writedata 32 output

avm_imem_byteenable imem byteenable 4 output

avm_dmem_address dmem address 32 autput

avm_dmem_read dmem read 1 output

avm_dmem_write dmem write 1 output
avm_dmem_waitrequest dmem waitrequest 1 input
avm_dmem_readdata dmem readdata 32 input

avm_dmem_writedata dmem writedata 32 output

avm_dmem_byteenahle dmem byteenable 4 output

coe_led_stall conduit_end_0 export 1 autput

coe_led_state conduit_end_0 BXport 3 output
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MIPS avalon interfacezComponent& L TE &k

Interface27 N
- Remove Interfaces With No Signalsih2 %189
- sl?Associa‘red Clock#clock_sinklZ, Associated ResetZreset_sink
295
- imem, dmem, conduit_end_0® Associated Clock, Associated Reset
HEIFRIZT S
- reset_sinkM Associated Clock#Zclock_sinklZd9 %
Finishih2 &L, RIFTHHNEINEHRDHWindowhH =5, SaveFE S

)
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MIPS avalon interfacezComponent& L TE &k

~ Block Di Ml 1 - =
 Hlodk Dlaoram e TS [worcs [+] Component Type |/ Files |/ Farameters |/ Signals |/ Interfaces
Associated clock: [
Associated resst b About Interfaces
1_addre: Bits per symbol: 3 |
::w""“:! Burstcount unit WORDS "| e
L chpatec . Explicit address span 50000000000000000000 * "s1" (Awalon Merory Mapped Slave)
pt sssl31 0] e
Setup 0
Read w: 1 .
Write wait: 0 NamE- |51 | QDC
Haold ’07 )
Timing units : Type: WUW Mapped Slave |T‘
[~ Pipelined Transf Associated Clockfl | clock_sink |"‘
Read latenc ¥4 |0
Maximum pending read transac tions. . .
[] Burst on burst boundaries anly ASSDUE[IEd RESE rESEt—Slnk | i ‘
[[] Linewrap bursts )
Assignments:
|~ Read Waveforms
e r 1 r 1 -
[l 1] I [
acel ncertace @ 7= -

Remove Interfaces With No Signalsih#>
[EWindowD TDAHIZHY, V)vo95E
B DFRIZD) v TELRVKREEIZES

)
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MIPS avalon interface% &0

Project®My Own IP CoreMmips_avalon_interfaceZ:#EiRL TAdd

- Finishih2>z&2')v9
mips_avalon_interface®clock_sinkZclk_0® clk& 1%
mips_avalon_interface®imemzonchip_memory®Dsl&izift
mips_avalon_interface®dmemZsdram®sl, onchip_memoryDslé& i

mips_avalon_interface®conduit_end_OMDexportifiz 4 7 LY1)v9L T,
export&zZmips_led&d %

)
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BCHRDFRF

Clk_reset
B sdram

Clk

reset

— .l

< (=]

B onchip_memory

clk 1
1
resetl

=l
— ImMerm
— dmem
= conduit_end_0

Clack_sink.
reset_sink

B mips_avalon_inter...

MIPS avalon interfaceZ &0

F.e
sD
il
F.e
A
0
I
It

i) conduit_end_O®Mexport

BB . e
miips_avalon_interface

Ayralon Memory Mapped Slawve
Ayralon Memory Mapped Master
Axaralon Memory Mapped Master
Conduit

Zlmck Input

Feizet Input

=
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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 %
Files#7
- (FaPzOrTA4LIRNIRICYTZLORT Ao OTAD I T4L IR
[ZHAHAUTDI7AILEIE—LTHL
- contest_uart_avalon_interface.v
* memory_access_module.v
* mips_access_module.v
* system.v
+ definev
- Synthesis Files&L T, define.vEl5t D _EEE4 DD Verilog 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.

Interface®7 N
- Remove Interfaces With No Signalsih2 %189
- sl Associated Clock#clock_sinkiZ, Associated ResetZreset sink
295
- ml, conduit_end_0® Associated Clock, Associated Resett, E#kIZF
%
- reset_sink® Associated ClockZclock_sinkl=9 %

Finishih A &L, RETHINEINEHRDSWindowh HT=5, SaveFE S

)
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contest uart avalon interface%&/0

Project®My Own IP CoreNMcontest_uart_avalon_interfacez:#RL T
Add

- FinishiRZ2>%&01)v9
contest_uart_avalon_interface®clock_sinkZclk_O0Mclk&igdx

contest_uart_avalon_interface®mlZmips_avalon_interface®sl,
onchip_memory®Msl, sdram®sl&i&#:

contest_uart_avalon_interface®slZmips_avalon_interface®dmemé&
bt
contest_uart_avalon_interface®conduit_end_O®Mexporti@z4 7 L)
VLT, exportfZexportEd 5

)
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contest uart avalon interfaceZE/0

b M| €] X

=l CIK_U
clk_in
Clk_in_reset
Clhk
Clk_reset

El sdram
Clk
reset
51
Wi e

B onchip_memaory
clk1
=1
resetl

B mips_avalon_inter...
sl
imem
drmem
concuit_end_0
clock._sink
reset_sink

B contest_uart_avalo...
=1
ml
concluit_end _0
clock_sink
respt <ink

I_IOCK, 0UrCe
iClock Input

Feset [nput

i_lock Qutput

Feset Cutput

SOREAM Controller

Clock [nput

Feset Input

Ayralon Memory Mapped Slawve
iConouit

Dn-Chip Memaory (FAh ar FOw
Clock: Input

Ayralon Memory Mapped Slawve
Feset [nput
mips_avalon_interface

Ayralon Memory Mapped Slawe
Ayealon Memory Mapped Master
Ayealon Memory Mapped Master
i_anduit

Clack [nput

Feset [nput
contest_uar_awalon_interface
Ayralon Memory Mapped Slawe
Ayealon Memory Mapped Master
i_anduit

i_lack Input

Rezet Inoiit

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

clk
reset

sdram_wire

mips_led

export

BX

Clk

clt
[cl
[c]

clt
[cl
[l

[cl
[c]
[c]
[cl
cli
[c]

[c]
[c]
[cl
cll
Irl
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AEYTYTDIER

- AEITyTELTbase addressE UL TDKSIZFEELT, OyY
sdram®memory: 0x0800_0000
onchip_memory: 0x0000_0000
mips_avalon_interface_0: 0x0004_1020
contest _uart_avalon_interface 0: 0x0004 1000

)

=
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Uze Cannections Marme Description Expoart Clock Base
B dk_D Clock Source
= clk_in Clack Input  |clk expoited
= clk_in_reset FEeset [nput  |reset
— clk. Clack Output clk_0
—— clk_reset Feset Qutput
B sdram SDRAM Co. ..
clk Clack. Input ck_0
— reaset FEeset [nput [clk]
sl Awvalon Me. [clk] @ OxOB00_0000
= wire Canduit sdram_wi...
H onchip_memory an-Chip M.
clk1 Clock Input clk_D
sl Aavalon Me. [l & 0000 _0000
resetl Feset Input [clk
B mips_avalon_inter... |mips_avalo. .. e
— sl Aavalon Me. [clockQsink] | @ OxOO04_1020 WEy
imerm Aavalon Me. [clack_sinkY
J dmem Avalon Me. [clock_sink]
< conduit_end_0 Canduit mips_led |[clock_sink]
clock_sink Clock Input clk_D
reset_sink Feset Input [clack_sink]
E contest_uart_avalo...|contest_ua. ..
sl Aaalon Me. [clogf_=ink] & CxO004_1000 Ot
— mi Aovalan Me... [clacks
< conduit_end_0 Conduit export [clack_sink]
clock_sink Clock Input clk_D
~— reset_sink Eeset Input [clack_sink]

Ovo%5LT-4REET
TELRZA AL,
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mips_sys®D & ik

*A=a1—Sysmem -> Create Global Reset Network#%')v%

- ZOFFRT, QsysTEBDMessageh b TT7—FRRMELEHTLNDIET

* mips_sys=R7#F

- A=a1—Generate -> Generatex@')v

- GeneraterR2AE9')vY

- BIEAIZ, Mips_Core.v¥mips_avalon_interface v&ZE R 9§ HEIZ, QsysT

Generated AL ENHYET
- LILET, QsyslF#¥TLTOK

Generate Tl

AT DGenerateh 3%

B2 TEL

)

«
[~ Simulation

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
Path

\\\\\\\\\\
eeeeeeeee

=
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PLL®DEMN

Quartus®d *=a1—Tools->MegaWizard Plug-In Managez=%')v%
- Nextz9')v9
- I/ODALTPLLZEIRL, HAWT77A4 I & Zpll.vEL, NextZz o) vy
(RR—DEmEL)
- PLLOERTE
* Parameter Setting -> General/Mode M A 7148y %#50MHzIZE%TE
(RR—CDEE2)
- Output Clock -> clk cODEnter output clock frequency DS A RA % #E
RL, 40MHzEA A
R—CEDEES)
+ SummaryTl&, FIRATRELTF Ty IRYIREETHL, FinishiRaZi9
- IPZprojectIZ& kT HMNESIHEMNIDT, BT D

)
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PLL®E0

MegaWizard Plug-In Manager [page 2a] (wish £

Which megafunction would you like to customize? which device family will you be using? ‘Cyc\one v E j
Select a megafunction from the list below §
= X% ‘Which type of output file do you want to create?
- — £ AHDL
"%, ALTDQ_DQS2 v13.1 I
“%, ALTERA OCT v13.1 € VHDL
"\ ALTGX & Verilog HDL
“, ALTGX_RECONFIG
¥4, ALTINT_OSC What name do you want for the output file?
o ALTIOBUF /cadhome/kazuya/2014ProcessorDesignContest/Altera/MieRSys11/pll.v
%, ALTLVDS_RX
I ALTLVDS_TX Output files will be generated using the classic file structure
“, ALTMEMPHY ™ Return to this page for another create operation

Note: To compile a project successfully in the Quartus Il software, your design
files must be in the project directory, in a library specified in the Libraries page

of the Options dialog box (Teols menu), or a library specified in the Libraries E
"'\ ALTREMOTE_UPDATE paae of the Settinas dialoa box (Assianments menul
¥, ALTTEMP_SENSE

. Your current user library directories are:
\, Altera CRCERROR Verify v13.1

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

Cancel < Back Next = ‘

Currently selected device family. [C7Tlone VE <

E 1 Pl ¥ Match project/default
I—I Able to implement the requested PLL

co,

ﬂ' General

wihich device speed grade will you be using?

Cyclone IVE [~ Use military temperature range devices only

What is the frequency of the inclko input?

[ Setup PLLin LVDS mode.

PLL Type
Which PLL type will you be using?
€ FastPLL ¢ Enhanced PLL & Select the PLL type automatically

Operation Mode
How will the PLL outputs be generated?

—_ R = @ Usethefeedback path inside the PLL
DEHNBAERELTNS
— I:lx " In source-synchronous compensation Mode
—_ - £ Inzero delay buffer mode
IE 9 7 ' - f‘ 't- L \ é I™ Connectthe fbmimic port (bidirectional)
53 ,] N\ S— d~ O  With no compensation
{ Createan ‘fbin’ input for an external feedback (Extemnal Feedback Mode)

Which output clock will be compensated for? @ -

‘ Cancel H <Back H Next > H Finish ‘
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[ ot ][ i

clk c4

c0 - Core/External Output Clock
Able toimplement the requested PLL

pll
¥ Use this clock ? A\ /‘ ’é g
gCk Tap Settings - - I J 9*
MHz

. Actual Settings

ko
ne inclkO frequency

rEset | Operation Made: Normal

4000000000 [MHz =] [40.000000

= ’47
= << Copy ’5—

er output clock frequency:

jYiter output clock 5.
Clock multiplication factor

Cyclone IV E Clock division factor

Clock phase shift

Clock duty cycle (%)

Description VEEI E
Note: The aisplayed pffemal settingsor | PIMany C1ock VEO frequency (Mrz) I I E
the PLL is recommagided for use by Modulus for M counter
R U Modulus for N counter 1.

Per Clock Feasibility Indicators

co I fegaWizard Plug-In Manager [page 14 of 14] (wish

& ALTPLL

mmary

[(cancel |[ <Back | [ mext> ][ fnish |

CER

IS OAREIEERLTHD, ]
BIRBOBIEZANT S

Turn on the files you wish to generate. A gray checkmark indicates a file that is automatically
generated, and a green checkmark indicates an optional file. Click Finish to generate the selected files,
The state of each checkbox is maintained in subsequent MegaWizard Plug-In Manager sessions.

The MegaWizard Plug-In Manager creates the selected files in the following directory:
fcadhome/kazuya/2014ProcessorD esignContest/Altera/MieruSys11/

File Description

Variation file
P pf FinPlanner ports PPF file
pllinc AHDL Include file
WHDL component declaration file
Quartus Il symbol file
Instantiation termplate file
Verilog HDL black-box file
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JATz O DIT7AILDEM

« HOMLD, MieruSysvETOT IV TAL IR IZOE—LTHL

* Porject -> Add/Remove files in Project CLLF D77/ ILEENT S
- MieruSys.v

- mips_sys.qsys
+ BEMLE=L0KREVERLT I/ ZRALS

% Settings - MieruSys =S
Category: Device...
Libraries Select the design files you want to include in the project. Click Add All to add all design files in the
- Operating Settings and Conditio = Prelect directory fo the project.
Voltage )
Temperature File name: | - k D Add
-t Compilation Process Settings -
E.frly Timing Estimate 9 File Name ‘Type |Librar3.r ‘ Design Entrww |HDL Versior """ Add Al
Incremental Compilation mips_... QsysSystemFile  <Nopge.r- T
Physical Synthesis Optimizat Mierus... Verilog HDL File one= Default Remove
-- EDA Tool Settings +- pll.qip IP Variation File (.qi =None:=
Design Entry/Synthesis Up |

29 L TEMTB77MILEERL, ZDRaddR2VFHY
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E BB FEHRDimport &E| &

Assignments -> Import Assignments%%')v%

- DE2_115.gsfZ:&IRL, importd %

Assignments -> Pin Plannerz%')v%

- BNEV4URIODTDAIZHAIBZEVDERET, GPIO31EHV)vIL
WhodAZ 21— 5, Edit->DeleteZ:ZIRLTHIFRT S
(RR—TDEEL)

- [RI#kIZ GPIO[5], GPIO[7], GPIO[9 D EVERTEZHIFRT S

- UTORDFRICKEZDAENESICELZEIYHTS

- *Za—File -> closez ') vV LT, 01>k %=FALS

Node Name Location I/0 Standard HE

GPIO_RXD PIN_Y17 3.3V LVCMOS GPIO[3]
GPIO_TXD PIN_Y16 3.3V LVCMOS GPIO[5]
GPIO_FLUSH_X | PIN_AE16 3.3V LVCMOS GPIO[7]
GPIO_INIT_X |PIN_AEI15 3.3V LVCMOS GPIO[9]

)
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L BB R Dimport &2

| gk -
: Named.| J Cycl
Mode Mame | Nirection | | neation
"5 ™ DRAM ...2 Locate b
"= 2% DRAM_BA[ e ioo
- & oRAN_... | Eat [NV @ 000"
+ 24 DRAM_.. ) _ 0.0.00@1
i Eﬂ Early Pin Planning... 4 Redo Ctrl+Shift+2 00\ /00000
* § kevo oy &1 E - 00000/00,
+ 5= LEDG[7..0] ) ) \ OO0\ /00
Cut Ctri4+-X
<<new group R & Cut ‘90000000,
v Groups List 23 Copy Ctri+C | SB00AD
R B 1
&, Paste iV I ,
I Create Group... o ol . 0000 -‘._..é
o Group... .= " o8
1 Add to G glere a oﬁ:: /\g}:{
N Add Members. Select All Ctrl+A “%"@ = g
; i . 0000006 ;
: Groups | Repo Customize Columns... Jin Assign Down [y '@&%‘Aﬁ
H tasks Customize Filter... " Assign Up . gg:g:g::{
- 7 Earlv Pi Show Assignable Pins 0 Assign Left " 0000/, /00
ik - < = MH0 0000/,
i 1 Earhy Show Device Pins iLy Assign Right » AN/ 000000
kR . =B 00A0000
'J e P ' Assign One < 00000/ 00’
5 , ),(pt Back-Annotate =8 00086.,00,
I ] Pin Find 'E‘.GOG. B0
| = & Highligh 5 pag view °;g°ggg:
;| Bl 110 ##= Board Trace Model 0001
B8 VRE = & 7 &
== Edge & Pin Migration Window
—T————7—— § PinLegend Window
¥ |Mamed:|*GPIt
= ——— Resources Window
n Node M: ) ) /O Bank VREF Group ‘ /O Standard |
I Live /O Check Status Window
o, GPIO_RXC 2.5V (default)
% GPIO_TXC + Pin Finder 2.5 V (default)
J GPIO[0] ) 4 B4_NO 3.3-VLVTTL
2 GPIO[1] Node Properties 4 B4 N2 3.3-V LVTTL
& GPIO[2] &% Find Swappable Pins 4 B4_NO 3.3-V LVTTL
L GPIO[3] CTTRTTOTT T T 4 B4 _NO 3.3-V LVCMOS
2 GRIO[4] Unknown PIN_AC21 4 B4_NO 3 3-VLVTTL
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ELEIEHER

X |Named:[*GPIO* | «3|Edit: |
g

I Node Name | Direction ‘ Location /O Bank WREF Group | I/O Standard | Reserved urrent Strengtl]  Slew Rate | 2Jiff
2 GPIO_FLUSH X Output PIN_AE16 4 B4 N2 3.3-V LVCMOS 2mA (default) 2 (default)
in_ GPIO_INIT_X Input PIN_AE1S 4 B4_N2 3.3-V LVCMOS 2maA (default)
in_ GPIO_RXD Input PIN_¥17 4 B4_MNO 3.3-V LVCMOS . 2mA (default)
2 GPIO_TXD Output PIN_¥16 4 B4_MNO 3.3-V LVCMOS 2mA (default) 2 (default)
2 GPIO[0] Unknown PIN_AB22 4 B4_NO 33-VLVTIL 8mA (default)
N = el Inlrmmmem Bk AR A BA KT T RASNATT Qe (raf oty
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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%

JOtyYEREHEFD T 0T 3 LDEE A EIL, TP42Reference Design
Test Manual JZZ LTS,

)
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DRFaAUE

CORF21AURTIE, Atlysh—FRIFUT7LUORTHAUICEENSTOEY
OB (T—FTIF %) ICDTERBALET.

F71=, Xilinx ISEZAWLT, YI7LUVRTHALORIBEI7AIL (bitT7AIL)
HERT HAEERLET.

BRETAVTANDOWEBH A+
- 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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Memory Map of ToolKit Ver.1l Reference Design

128MB
DRAM

4GB

0x00000000

OxO7FFFFFF

OxFFFFFFFF

32bit address space

)

Data memory

128MB
User

0x00000000

Ox07FFFFFF

128MB

256KB
InitU

256KB
InitS

128MB
User

27bit physical address space

Instruction memory

0x00000000 " 5ake | 0x00000000
0x0003FFFF User ] 0xO00OFFFF
0x00040000
0x0007FFFF
0x00080000
7] 0x00000000
OxO7FFFFFF — | 0xO000FFFF
256KB
InitU "~ 10x0003FFFF
0x00040000
256KB
InitS
0x0007FFFF
512KB
MEMORY IMAGE
87
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Memory Map of ToolKit Ver.1 Reference Design

AtlysR—RIZ[E, 128MBODRAMASEEBI SN THY, ChEEBICANGIE
MTEES
512KBDF— 4% 7 L EIE TFPGAITEIEL T
512KBDT—42I1E256KB®D InitU, 256KBMDInitS [C&KYERLEINFET .
- InitUIEBMEMNERT 5T —4T, TOby Y NETTHTO5SLIE
ERIL TS,

- InitSIERTEZEESNRMI ST —42T, 7IV7r—2avD=OD AN
INGA=BOANT—EDNEHINZET.

JI7LUATHAUTIE, Z{ELI=DI2KBOT—HEDRAMNDOFET7 KL A M
LIEIZIREALET .

- J7iHn, 0x00000000 ~ 0xO007FFFF [Z, B12KBDT—ARh&#HE
nEy.

JIPLURTHAUTIE, 700y NETT 85K MT S80I,
64KBD A T AE) ZEELTLVET .

- BI2KBDT—RDEEDOAKBD A M, COATAEYITHMSNET.

)

X =
@\ The 2nd ARC/CPSY/RECONF High-Performance Computer System Design Contest 88



Memory Mapped I/0 of the Reference Design

FPGAM HexStickBridge~DH A&, LUTILBEEZRAWET.
VI7LURTHAoOTAtyHE, FRLR O [CARNT T 5L, EDT—EM
DT IVBETEREINET.
{BL, UDP/N bk MiEIEIFI024/ 3 b DT—E2D =F>ThoiThnEd.
- BIRE, COT7TVr—2a0TAJ S LTRODEBELEIGEIE A B F—=
FTIUIRRESNFET.
volatile int *uart_txd = (int*)0;
*uart_txd = 'A’;
}

- =1L, SUTILBEDED A—ILIXEE/ Ny I7EE-LGW =60, 5H#HD
XAEEETAERICIE, VI T TOIA M AN TSN,

volatile int *uart_txd = (int*)0;

*uart_txd = "'A’;
mylib_wait(); /* user defined function */
*uart_txd = 'B;

}

)
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D7 RTHAUIZEENDTOLEYY

© UIFLUARTHAUICE, BEBRINATSANEORBGEMIPST Oy BN ERASI
TWET. ZOT—3/\RETFITRLET.

- ZO7O0tyH(k O—K-ART7HSFELTT—FREBEOSGSDHEYR—NNFT. 77
1)5r—,3> Tl char, short, float, double &LV of=T—A2 & [ZFIFALELN TSN,

If shge Id stage Ex slage Ma slage Wb slage

Ifid IdEx ExMa Mawhb

T
=
E

MaWh_dst

v

dmem

P e xE

h 4

@
a
[+]
'i"l IIGINIATI'R>

W

LT84 am

)
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A AEYHS

If stage

IdTPC L
HNPC
’

IIN

Iﬂd-129
130
131
132
133
134
135
136
137
138
139
140
141
142
143

LN
mem

v

144
145

MBEITVFL, TATSLADUR(POEERELET

/‘k****‘k"r*‘k‘k****"r‘k**‘k**********‘k**‘k‘k**‘k**********‘k**‘k****‘k"r‘k*‘k****"r‘k**‘k**************‘k**************/

/* Stage 1 : IF, instruction fetch */
R I R R R R R R R e R R sy

wire [‘ADDR] IfNPC = pc + 4;

always @( posedge CLK or negedge RST X ) begin ///// update program counter

if (IRST X) pe <= 0;

else if(!PSTALL && !bstall) pc <= (IdC) ? IdTPC : IfNPC; // If branch taken, uses taken PC
end

always @( posedge CLK or negedge RST X ) begin ///// update pipeline registers
if (IRST X) {IfId npc, IfId ir} <= 0;
else if(!PSTALL && !bstall) begin
IfId npc <= IfNPC;
Ifid ir <= I_IN; // if branch taken then NOP else instruction from imem.
end
end

o1
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Id stage
147 /i*****ttiit**itttiii****ti’tt*i*i*tiiit***ti’tt***i**tiii**itttiii*i**ti’ii*i*i*ttiiit**t*ttt*i***tii;
- — 148 /* Stage 2 : ID, instruction decode & cperand fetch ®/
149 f**************************************************************************************************f
Ifild npe 150 wire [5:0] IdOP = IfId ir[31:26]; // opcode field of instruction
— > 151 wire [4:0] IdRS = Ifid_ir[25:21]; // rs field of instructien
SETADI = 152 wire [4:0] IdRT = IfId ir[20:16]; // rt field of instruction
153 wire [4:0] IdRD = IfId ir[15:11]; // rd field of instruction
§ TPC 154 wire [5:0] IdFCT = IfId_ir[5:0]; // funct field of instructiocn
3> 155 wire [31:0] IdRRS, IdRRT; // register value of rs and rt
o > 156
B 157 assign bstall = IdB &&
o 158 ((IdR8!=0 && (IdRS==IdEx_dst IdrRe==ExMa_dst)) ||
a 159 (IdRT!=0 && (IdRT==IdEx dst IdRT==ExMa dst))); // branch stall
oa 160
——>| 5 161 GPR gpr(.CLK(CLK), .REGNUMO(IdRS), .REGNUML(IdRT), .DOUTO(IdRRS), .DOUT1(IdRRT), // register file
— 3o | 162 .REGNUMZ (ExMa_dst), .DINO(MaRSLT), .WEO(!PSTALL));
o 163
3 164 reg [6:0] IdOPN; // instructien cperation number (unigue cperatiecn ID)
- 165 reg [4:0] IdDST; // destination register
Ifid ir 166 reg [‘ATTR] IdATTR; // instruction attribute
167 always B(IfId_ir) begin
168 IdOPN = ‘ERROR H
RS 169 IdDST = 0;
- 170 IdATTR = 0;
171 case (IdOP) // OP
IdRRS 172 6'h00: case (IdFCT) // FUNCT
IdRT\ 173 6'h00: begin IdOPN= (IdRD) ? ‘SLL : ‘NOP ; IdDST=IdRD; end
Eal 174 6'h02: begin IdOPN='SRL + IdDST=IdRD; end
TCgfllC 175 6'h03: begin IdOPN=‘'SRA ; IdDST=IdRD; end
WHRSLT 178 €'h04: begin IdOPN='SLLV ; IdDST=IdRD; end
— 177 6'h06: begin IdOPN='SRLV ; IdDST=IdRD; end
IdRRT 178 6'h07: begin IdOPN='SRAV + IdDST=IdRD; end
—> 179 6'h08: begin IdOPN=‘JR ; IdD3T=0; end
MaWb dst
IdDST
&
w| O
-
g TJOPN/ATTR
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+ JzyFlLizawETa—kLEY.

180 6'h09: begin IdOPN=‘JALR ; IdDsT=31; end
181 6'hl0: begin IdOPN=‘MFHI ; IdDST=IdRD; end
182 6'hl2: begin IdOPN=‘MFLO ;3 IdDST=IdRD; end
183 6'hl8: begin IdOPN=‘MULT ; IdDST=0; end
184 6'hl9: begin IdOPN=‘MULTU ; IdDsST=0; end
185 6'h20: begin IJOPN='ADD ; IdDST=IdRD; end
186 6'h21l: begin IdOPN=‘ADDU ;3 IdDST=IdRD; end
187 6'h22: begin IdOPN='‘SUB ; IdDST=IdRD; end
188 6'h23: begin IdOPN=‘'SUBU ;3 IdDST=IdRD; end
189 6'h24: begin IJdOPN='‘AND ; IdDST=IdRD; end
190 6'h25: begin IdOPN='‘OR ; IdDST=IdRD; end
191 6'h26: begin IJOPN=‘'XOR ; IdDST=IdRD; end
192 6'h27: begin IJOPN='NOR ;3 IdDST=IdRD; end
193 6'h2a: begin IdOPN='‘SLT ; IdDST=IdRD; end
194 6'h2b: begin IdOPN=‘SLTU ; IdDST=IdRD; end
195 6'hla: begin IdOPN=‘DIV ; IdDST=IdRD; end
196 6'hlb: begin IdOPN=‘'DIVU ; IdDST=IdRD; end
197 endcase

198 6'h0l: case (IdRT)

199 5'h00: begin IdOPN=‘BLTZ ; IdDsT=0; end
200 5'h01l: begin IdOPN=‘'BGEZ ; IdDST=0; end
201 endcase

202 6"'h02: begin IdOPN='J ; IdDST=0; end
203 6'h03: begin IJdOPN=‘'JAL ; IdDsT=31; end
204 6"'h04: begin IJOPN='BEQ ; IdDST=0; end
205 6'h05: begin IJOPN='BNE ; IdDST=0; end
206 6'h06: begin IdOPN=‘BLEZ ; IdDST=0; end
207 6'h07: begin IJOPN='BGTZ ; IdDsT=0; end
208 6"'h08: begin IJOPN=‘ADDI ; IdDST=IdRT; end
209 6'h09: begin IJOPN=‘'ADDIU ; IdDST=IdRT; end
210 6"h0a: begin IdOPN=‘SLTI ; IdDST=IdRT; end
211 6'h0b: begin IdOPN='SLTIU ; IdDST=IdRT; end
212 6'h0c: begin IdOPN=‘ANDI ; IdDST=IdRT; end
213 6'hod: begin IdOPN=‘'0ORI ; IdDST=IdRT; end
214 6"hle: begin IdOPN=‘XORI ; IdDST=IdRT; end
215 6'h0of: begin IdOPN='LUI ; IdDST=IdRT; end
216 6'h20: begin IdOPN=‘LB ; IdDST=IdRT; IdATTR=‘LD_1B; end
217 6'h21: begin IJdOPN=‘LH ; IdDST=IdRT; IdATTR=‘LD_ZB; end
218 6'h23: begin IdOPN=‘LW ; IdDST=IdRT; IdATTR=' LD 4B; end
219 6'h24: begin IdOPN=‘LBU ; IdDST=IdRT; IdATTR=‘ LD 1B; end
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220 6'h25: begin IdOPN=‘LHU ; IdDST=IdRT; IdATTR='LD 2B; end

221 6'h28: begin IdOPN='SB ; IdDST=0; IdATTR='ST_1B; end

222 6'h29: begin IdOPN='SH : IdDST=0; IdATTR='ST_ 2B; end

223 6'h2b: begin IdOPN=‘SW s+ IdDST=0; IdATTR='ST 4B; end

224 endcase

225 end

226

227 wire [‘ADDR] IdBPC = IfId npc + ({{16{IfId ir[15]}}, IfId ir[15:0]} << 2);

228 always @(*) begin ////// branch & jump resolution unit

229 {IdTPC, IdC, IdB} =

230 case (IdOP)

231 6'h04: begin IdB=1; IdTPC = IdBPC; IdC = (IdRRS == IdRRT); end // BEQ
232 6'h05: begin IdB=1; IdTPC = IdBPC; IdC = (IdRRS != IdRRT); end // BNE
233 6'h06: begin IdB=1; IdTPC = IdBPC; IdC = ( IdRRS[31]||(IdRRS==0)); end // BLEZ
234 6'h07: begin IdB=1; IdTPC = IdBPC; IdC = (-~ IdRRS[Sl]&&(IdRRS'_ ))i end // BGTZ
235 6'h0l: begin IdB=1; IdTPC = IdBPC; IdC = (IdRT) ? ~IdRRS[31] IdRRS[31]; end // BGEZ,BLTZ
236 6'h02: begin IdB=1; IdTPC = IfId ir[‘ADDR]<<2; IdC = 1; end // T
237 6'h03: begin IdB=1; IdTPC = IfId ir[‘ADDR]<<2; IdC = 1; end // JAL
238 6'h00: if (IdFCT==6" hos) begin IdB=1; IdTPC = IdRRS; IdC = 1; end // JR
239 else if (IdFCT==6'h09) begin IdB=1; IdTPC = IdRRS; IdC = 1; end // JALR
240 endcase

241 end

242

243 always @(posedge CLK or negedge RST X) begin ///// update pipeline registers

244 if (!RST X) {IdEx npc, IdEx_rrs, IdEx rrt, IdEx dst, IdEx ir, IdEx opn, IdEx attr} <= 0;
245 else if(!PSTALL) begin

246 IdEx npc <= (bstall) ? 0 : IfId npc;

247 IdEx rrs <= (bstall) ? 0 : IdRRS; // data from general-purpose register file

248 IdEx_ rrt = (bstall) ? 0 : IdRRT; // data from general-purpose register file

249 IdEx dst <= (bstall) ? 0 : IdDST;

250 IdEx ir <= (bstall) ? 0 : IfId ir;

251 IdEx_opn <= (bstall) ? 0 : IdOPN;

252 IdEx attr <= (bstall) ? 0 : IdATTR;

253 end

254 end

255
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Ex stage
ldE-x ExMﬂsz /***********‘k‘k*********‘k***‘k**‘k‘k***‘X*****************#*‘k******‘k‘k‘k*‘k**********‘k**‘k******************/
- — 257 /* Stage 3 : EX, execute & address generation for LD/ST */
258 /***********‘k‘k*********‘k***‘k**‘k‘k***‘X*****************#*‘k******‘k‘k‘k*‘k**********‘k**‘k******************/
259 wire [31:0] RRS U, RRT U; // output of data forwarding unit
260 wire signed [31:0] RRS_S = RRS_U; // signed wire
261 wire signed [31:0] RRT S = RRT U; // signed wire
262 wire [4:0] SHAMT = IdEx_ir[10:6]; // shift amount
263 wire [15:0] IMM = IdEx_ir[15:0]; // Immediate
264 wire [31:0] SET32I = {{16{IMM[15]}}, IMM}; // 8ign Extended Imm.
265 wire [ “ADDR] SETADI = SET32I[‘ADDR] << 2; // shifted immediate of address bit width
266 wire [ “ADDR] JADDR = IdEx ir[‘ADDR] << 2; // Juma address
267 wire [‘ADDR] ExA = RRS U[‘ADDR] + SET32I[ ‘ADDR]; // mem address of LD/ST
268 reg [31:0] ExRSLT; // execution result
%gg reg [3:0] EXWE; // memory write enable wvector
',g,, 271 wire DIVINIT = IdOPN==‘'DIV || IdoPN==‘DIVU ;
5 IMM, SHAMT 272 wire EXSIGNED = IdEx_opn=='DIV ;
a 273 wire [63:0] DURSLT;
o 274
= 275 DIVUNIT divu(.CLK(CLK), .RST X(RST X), .INIT(DIVINIT), .SIGNED(EXSIGNED),
™~ i 276 .A(RRS_U), .B(RRT U), .RSLT(DURSLT), .BUSY(DIVBUSY));
277
Ex s () E 278 FORWARDING frs(.SRC(IdEx ir[25:21]), .DINO(IdEx rrs), .DOUT(RRS U),
— »=| RmS > 279 .DST1(ExMa dst), .DIN1(ExMa rslt), .DST2(MaWb dst), .DIN2(MaWb rslt));
>E > . = 280 FORWARDING frt(.SRC(IdEx ir[20:16]), .DINO(IdEx rrt), .DOUT(RRT U),
—>| — m g 281 .DST1(ExMa dst), .DINl1(ExMa rslt), .DST2(Mawb dst), .DIN2(MaWb rslt)):;
| I *
. o]
q 7
::g RRT ‘/
S >
— 2
P IdFx g
(=1
>
IdEx dst
o
=
2|e
L a = L
g
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282

283 always #(*) begin

284 {ExRSLT, EXWE} = 0;

285 case ( IdEx opn )

286 ‘ADD : begin ExRSLT = RRS_U + RRT_U; end
287 ‘ARDDI i begin ExRSLT = RRS_U + SET32I; end
288 *ARDDIU : begin ExRSLT = RRS U + SET32I; end
289 *ADDU : begin ExRSLT = RRS_U + RRT_U; end
290 ‘SUB : begin ExRSLT = RRS U - RRT U; end
291 ‘SUBU : begin ExRSLT = RRS_U - RRT U; end
292 ‘AND : begin ExRSLT = RRS U & RRT U; end
293 *ANDI : begin ExRSLT = RRS_U & }lG‘hO. IMM}: end
294 ‘HOR, : begin ExRSLT = ~(RRS_U RRT U); end
295 ‘OR, : begin ExRSLT = RRS U RRT U; end
296 ‘ORI : begin ExRSLT = RRS_U {16 h0, IMM}; end
297 ‘XOR, : begin ExRSLT = RRS U - RRT U; end
298 ‘XORI : begin ExRSLT = RRS_U ~ {16'h0, IMM}; end
299 ‘SLL : begin ExRSLT = RRT U << SHAMT; end
300 ‘SRL : begin ExRSLT = RRT U >> SHAMT; end
3ol ‘3RA : begin ExRSLT = RRT 3 >>> SHAMT; end
302 ‘SLLV : begin ExRSLT = RRT U << RRS U[4:0]; end
303 ‘SRLV : begin ExRSLT = RRT U >> RRS_U[4:0]; end
304 ‘BRAV : begin ExRSLT = RRT 8 >>> RRS U[4:0]; end
305 ‘SLT : begin ExRSLT = (RRS U[31] * RRT U[31]) ? RRS U[31] : (RRS U < RRT U);: end
306 ‘SLTI : begin ExRSLT = (RRS U[31] ~ IMM[15]) ? RRS U[31] : (RRS U < SET32I); end
307 “SLTIU : begin ExRSLT = (RRS U < SET32I); end
308 ‘SLTU : begin ExRSLT = (RRS U < RRT U); end
309 *JAL : begin ExRSLT = IdEx_npc + 4; end
310 *JALR : begin ExRSLT = IdEx_npc + 4; end
311 ‘LUI : begin ExRSLT = {IMM, 16'h0}; end
312 ‘LB : begin ExRSLT = ExA; end
313 ‘LBU : begin ExRSLT = ExA; end
314 ‘LH : begin ExRSLT = {Exa[31:1], 1'b0 }; end
315 *LHU : begin ExRSLT = {Exa[31:1], 1'b0 }; end
316 ‘LW : begin ExRSLT = {ExA[31:2], 2'b00}; end
317 ‘8B : begin ExRSLT = Exi; ExWE = [4'bO00L<<ExA[l:0]}; end
318 ‘8H : begin ExRSLT = {Exa[31:1], 1'b0 }; ExWE ExA[l] 7 4'b1100 : 4°'bO0OL11; end
319 ‘8W : begin ExRSLT = {ExA[31:2], 2'b00}; ExWE = 4°'bl111; end
3zo *MFHI : begin ExRSLT = hi; end
3z1 ‘MFLO : begin ExRSLT = lo; end
322 endcase

323 end

324

328 always ®( posedge CLK or negedge RST X ) begin ///// update hi and lo register

326 if (R8T X) {hi, lo} <= 0;

327 else if(IPSTALL) begin

328 if(IdEx_opn 'MULT } {hi, le} <= RRS S * RRT §;

329 if(IdEx_opn ‘MULTU ) {hi, le} <= RRS_U * RRT U;

330 if (IdEx opn DIV } {hi, lo} <= (RRT U) ? DURSLT : 0;

331 if(IdEx_opn ‘DIVU ) {hi, le} <= (RRT_U) 7 DURSLT : 0;

332 end

333 end

334

335 always #( posedge CLK or negedge RST X ) begin ///// update pipeline registers

336 if(IRST_X) {ExMa_rslt, ExMa_det, ExMa_mwe, ExMa_ce, ExMa_lds, ExMa_std} <= 0;

337 else if(IPSTALL) begin

338 ExMa_rslt <= ExRSLT;

339 ExMa_dst <= IdEx dst;

340 ExMa_std <= (IdEx_opn=='SB ) ? {4{RRT_U[7:0]}} =

341 (IdEx opn=='SH ) 7 {2{RRT U[15:0]}} : RRT U;

342 ExMa_mwe <= EXWE;

343 ExMa_ce <= (IdEx_attr & ‘LDST_ANY) 7 1

344 ExMa_lds <= (IdEx ‘ y P o1 y ? 2 // Load selector
345 (IdEx_: ‘LB )7 4o ) T8

346 (IdEx_opn=='LW ) 716

347 end

348 end

349
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/*k**k***k**k******k******k******kk******k******k**k***k**k*‘k*k****‘k*k****‘k*k****‘k**k**k***k**k***k/

/* Stage 4 : MA, memory access for LD/ST */
/**************************************************************************************************/
assign D_ADDR = (ExMa_oe) ? ExMa_rslt : 0;
assign D OUT = (ExMa oe) ? ExMa std : 0;
assign D WE = (ExMa_oe && !PSTALL) ? ExMa mwe 0;
assign D _OE = ExMa_oe;
// wire [31:0] MaLD_ = (ExMa rslt[23]) ? IO IN : D IN; // use I/O input if the high address
wire [31:0] MaLD_ = D_IN; // This edition does not use I/O.
wire [31:0] MaLDD = MaLD >> (8*ExMa rslt[1:0]); // loaded data, align data here
assign MaRSLT = (ExMa 1lds[0]) ? {{IG{MaLDD[lS]}}, MaLDD[15:0]} : // opn==‘LH
(ExMa_ 1lds[1]) ? 16" MaLDD[15:0]} : // opn==‘LHU
(ExMa_lds[2]) ? {{24{MaLDD[ 7]}}, MaLDD[ 7:0]} : // opn==‘LB
(ExMa_1lds[3]) ? { 24°d0 , MaLDD[ 7:0]} : // opn=='LBU
(ExMa_lds[4]) 2 MaLDD : ExMa_rslt;
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Wb stage
MaWb
368 always @( posedge CLK or negedge RST X ) begin ///// update pipeline registers
369 if ({RST _X) {MaWb_rslt, MaWb dst} <= 0;
370 else if(!PSTALL) begin
371 MaWb rslt <= MaRSLT;
372 Mawb dst <= ExMa dst;
373 end
374 end
375

—>»(= WbRSLT

MaWb_dst

)
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L, Xilinx Memory Interface Generator ZFL\I=DRAMED 21— )LD HE R
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DRAM on Atlys Board

AtlysITHE#EH SN TLVHDRAM
DDR2 128MByte
- MIRA P3RIGE3EGF G8E DDR2
- 16-bit data bus, 64M locations
Xilinx Memory Interface Generator THWA XL/ ATA—4
- selecting the "EDE1116 AXXX-8E" device
- RZQ pin location : L6 _
- ZIO pin location: C2 T

\i
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|
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Xilinx Memory Interface Generator (1)

- ISEM Project -> New Source -> IP
- Memories & Storage Elements -> Memory Interface Generator
- MIG % ZEIRLT MIG Z#ies)

(] Nex“' éﬁ*ﬂ %J Xilinx Memory Interface Generator

REFERENCE
DESIGN [

Memory
Interface

Generator

& XILINX.

Memory Interface Generator

The Memory Interface Generataor (MIG) creates memary controllers for Kiline FPGAs. MIG creates complete customized Werilog or WHDL RTL
source code, pin-out and desien constraints for the FPGA selected, and script files for implementation and simulation.

GORE Generator Options

This GUI includes all configurable options along with explanations to aid in generation of the required controller. Please note that some of the
options selected in the CORE Generator Project Options will be used in generation of the contraller. It is very important that the correct GORE
Generatar Project Options are selected. These options are listed belaw

Selected GORE Generator Project Optiona:

FPGA Family Spartan-§
FPGA Part wohishodb-cagd24
Speed Grade =8

Synthesis Tool ISE

Design Entry WERILOG

If any of these options are incorrect, please click on “Cancel”, change the CORE Generator Project Options, and restart
MIG.

| Uszer Guide | |MOB Uzer Guide| ‘\.l’ersiun Info | ‘ Cancel
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Xilinx Memory Interface Generator (2)

Create Design &R

Component Name : dram [ZE%TE

==

“J Xilinx Memory Interface Generator

REFERENCE
DESIGN [H

MIG Output Options

@ Create Desien
Select this option to generate a new memory contraller. Generating a memory controller will create RTL, dezign constraints (LICF),
implementation and simulation files

Xilinx Reference Boards

Select thiz option for information on specific desiens for Hilinx reference boards.

Update Desien
Select thiz option to update an existing design to the desien provided by this version of MIG. You will need to select the project file in the
next screen. Refer to the User Guide for more information.
Component Mame

Pleaze =pecify the component name far the memary. interface. The dES|gn directories will be generated under a directory with this name.
Three directories will be created “example_desien”,"user_desien” and "docs”. The user desien will contain the eenerated memory interface.
The example_ desien adds a simple example application connected to the generated memory interface.

Memory
Interface
Generator
& XILINX
& ®
| User Guide | |MOEI Uszer Guide| |\.-‘ersi0n Infa | | < Back | [ Mext> ] | Cancel

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

104



Xilinx Memory Interface Generator (3)

Pin Compatible FPGAs Tl&, FxvoZL 7Ly

’:-:l' Xilinx Memory Interface Generator

REFERENCE
DESIGN [[]

Memory
Interface

Generator

& XILINX.

Fin CGompatible FPGAs

Pin Campatible FPGAs include all devices with the zame packaee and speed erade as the target device. Different FPGA davices with the same
package do not have the same bonded pins. By zelecting Pin Compatible FPG#As, MIG will only select pine that are common between the target
device and all selected devices. Use the default UGF in the par folder for the target part. If vou change the target part, uze the appropriate
UCF in the compatible_ucf folder. If you do not choose a Pin Compatible FPGA now and need to use a different FPGA later.
the generated UGF may not work for the new device and a board spin may be required. A device iz considered compatible only
if the package and speed erade matches to the target part. MIG only ensures that MIS generated pin out iz compatible among the selected
compatible FPGA devices. Unzelected devices will not be conzidered for compatibility durine the pin allocation process.

Elank lizt indicates that there are no compatible partz exist for the selected tareet part and thiz page can be skipped.

Target FPGA [xclzhbdbcegd?d -3

Pin Compatible FPGAs Available MCBs
4 spartant
4 65
xchsixd-csg324 MEMC1,MEMC3
Xchsix16-csg324 MEMC1,MEMC3
Cbsix25-c59324 MEMC1,MEMC3

| User Guide | |MC-B User Guide| | Wersion Info |

| < Back | [ MNext> l | Cancel
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Xilinx Memory Interface Generator (4)

o FyHORYIRIEFTvILEL
- Bank 3 # DDR2 SDRAM IZExX%E

*J ilinx Memory Interface Generator

REFERENCE
DESIGN [H

Gontroller Options
Memory Options
Multi-port Gonfiguration
AXI Parameter
Arbitration

FPGA Options

Summary

Memory Model

PGB Information

Desien Motes

(=[O )

Memory Selection

Select the memory interface type from the Memory Type selection box provided for each bank. Hardware verified devices are listed in the Uger
Guide.

The MGE in Bank 3 (marked with an asterisk below) has fewer multi-purpose IO pins and is therefore the preferred location for desiens with a

zinele controller. The other MGE locations have more multi-purpose ping. Check your design to make sure there are no conflicts with MGE
interface ping

A interface
Enable AXI interface for All MGBs
Extended MCE

Usze extended MGB performance range

Extended MCE performance mode requires a different Vecint specification to achieve higher maximum frequencies for DDR2. Gonsult the
Spartan—f datasheet (D5162) table 2 and 24 for mare information.

Bank 0

Memory Type (C3) = el o : cn Memary Tvpe
- Mid xcbslxd4a—csg, Mid I
DDR2 SDRAM v| <:> MCE %,L é MCEB <:> |none -
M
Bank 2
& XILINX
A ®
| User Guide | |MOEI Lser Guide| |\.-‘ersi0n Info | | < Back | [ et ] | Cancel
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Xilinx Memory Interface Generator (5)

3000 ps, EDE1116 AXXX-8E %;&iR

*J Xilinx Memory Interface Generator EI@

REFERENCE Options for G3 - DDR2 SDRAM
pEsIGN [

Frequency: The allowed frequency ranee($1 — %2) iz a function of the selected FPGA part, FPGA
speed grade and Memory Controller type. Choose the clock period for the desired frequency. Refer to 3000 S ops 33333 MHz
Uzer Guide for supported frequency range.

Memory Part: Select the memary part. Parts marked with a warning zymbal are not compatible with | EDE11164X:4-8E - |
the frequency selection above. Find an equivalent part or create a part uzing the “Greate Custom
Memory Options Part” button if the part vou want is not listed here. | Create Custom Part |

Multi—port Gonfiguration
AXI Parameter
Arbitration

FPGA Options

Summary

Memory Model

PGB Information

Desien Notes

v
iA XI LI NX@ Memory Details: 1Gb, %16, row 13, col10, bank:3, data bits per strobe:8, with data mask, zinele rank

| User Guide | |MOB Liser Guide| |‘u’ersi0n Info | < Back | [ Mext> ] | Cancel
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Xilinx Memory Interface Generator (6)

- Fullstrength, 500hms, Enable, Disable %:&iR

4] Xilinx Memory Interface Generator o || = =
REFERENCE Memory Options for G3 - DDR2 SDRAM
DESIGN Choose the Memory Options settings for the memory device. Settings are restricted to those supported by the controller,
Output Drive Strength
Selecting reduced streneth will reduce all outputs to approximately 60 percent of the drive streneth. |Fu||strength - |
X RTT {nominal) - ODT
Gontroller Options 4 This feature allows to apply internal termination resistance of the memory module for signals DG, DOS/DRSH |50 h |
LDGS/LDGEE, UDRS/UDOS# and LOM/UDM. This improves the signal inteerity of the memary chanrel. onms hd
Multi-port Gonfiguration DQS# Enable
AXI Parameter Crozztalk and simultaneous switching output impact on the strobe output driver can be reduced with this option |E ol |
Arbitration QM. Wihen Enabled DQS is differential and when disabled DOS is single-ended. nable hd
FPGA Options High Temparature Self Refresh Rate
5 Set thiz bit to enable self-refresh rate in caze of higher than 85 © temperature zelf-refresh operation. dpplication -
— can use selfrefresh IFF to enter self refresh state. |D'Sah|E hd |
Memory Model
PCB Information
Design Motes
A ®
| User Guide | |MCB Liser Guidel | Werzioh Ihfo | | < Back | [ hlext> ] | Canhcel
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Xilinx Memory Interface Generator (7)

+ Two 32-bit bi-directional and four 32-bit unidirectional ports ZE1R
* Port0O ZzFxv¥, [ROW, BANK, COLUMN] Z#Fxv¥

*{ Xilinx Memory Interface Generator =n E=h
REFERENCE Port Gonfiguration for G3 - DDR2 SDRAM
pEsIGH [
Select one of five configurations from the configuration menu and the ports from the table. As you select the port configuration, the below
figure and table will get updated. You can zelect the number of ports in a configuration, and data port zettingz from the table.
Configuration Selection
|Tw0 32-bit bi-directional and four 32-bit unidirectional ports -
Gontroller Options 1 4 Port Selection Interface Direction
o3 V| Port0 NATIVE Bi-di i
] NATIVE -directiona
Memory Options 14
G3 Portl NATIVE none
Port2 NATIVE none
AXI Parameter Port3 NATIVE none
c3 I
) ) Port4 NATIVE none
Arbitration
G3 Ports NATIVE none
FPGA Options
c3
Summary Memory Address Mapping Selection
Memory Model User Address
PGB Information B
- =
Desien Motes 3 o
®© [ row [eank]  coumn |
[Ban | ROW | comn |
V' ®
| User Guide | |MOEI Lser Guide| | Wersion Info | | < Back | [ Mext> ] | GCancel
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Xilinx Memory Interface Generator (8)

+ Next TRIZES

4 Xilinx Memory Interface Generator

REFERENCE
DESIGN [

GController Options 1’4
C3

Memory Options
C3

Multi-port Gonfiguration W
C3

AXI Parameter
C3

<

FPGA Options
C3
Summary
Memory Model
PGB Information

Desien Motes

& XILINX.

Arbitration for G3 - DDR2 SDRAM

[F=3 Eol 5

Select either round robin or custam for port arbitration. You can alter the port priorities in custom arbitration. For each time zlot, the leftmost
port number has the highest priority. The order of port priority decreazes from left to riht. Each port should be eiven highest priority in at least

one time slot. Below ports will be set to a warning symbol if the port is not given highest priority in at least one time slot.

Timeslot 0

Timeslot 1

Timeslot 2

Timeslot 3

Timeslot 4

Timeslat &

Timeslot 6

Timeslat 7

Timeslot &

Timeslot 9

Timeslot 10

Timeslot 11

i

i

i

i

Select Arbitration Aleorithm Round Robin

Portd @ Port1 @ Port2 @ Portd @ Fortd @ Farth

| User Guide | |MOEI User Guide| | “ersion Info |

< Back |[ Next>

] | Cancel
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Xilinx Memory Interface Generator

STTL output Drive Strength : Class IT, Class IT %EiR

Calibrated Input Termination Z#EiR
RZQ pin location : L6

";-' Xilinx Memory Interface Generator

ZIO pin location : C2
Debug : Disable
Clock : Single-Ended

REFERENCE
DESIGN [

Controller Options
Memory Options
Multi-port Configuration
AXI Parameter
Arbitration

< XXX

Summary
Memory Model
PGB Information

Desien Notes

& XILINX.

=]

FPGA Options for G3 - DDR2 SDRAM

Glazz I is recommended for all SSTL zignals in memory interfaces. Howewver, better signal integrity may sometimes be achieved with
Glazz I for Address & Contral, If IBIS simulations indicate that Class 1ie superior for your application, gelect Clazs I below. Thiz can
be changed after generation by modifying the UGF. This option changes the drive strength for Data, Address & Control

Class for — —
Address and |Glass I = | Class for Data [Class I « |
Gontrol - -

Memory Interface Pin Termination

Calibrated Input Termination: Provides calibrated on-die input termination resiztors, Galibration requires two extra ping to
be added to the interface: RZ0 and £I0. An external recistor with a value 2x trace impedance needs to be connected fram
FZQ pin to ground, and the ZI0 pins need to be left unconnected. These additional pins and their locations will be listed in the
generated UGF constraints file

Un-calibrated Input Termination: Provides un—calibrated (approximated) on-die input termination resistors to Weoo and
Ground

DQ/DAS |25 Ohms

External Input Termination: Provides discrete termination resistors for the controller on the PGB

Select RZQ pin location: Thiz pin is required for all MCE desiens. If Calibrated Input Termination is used, this pin must

have a resistor of value 2R to eround, where R is the desired input termination value. Otherwise, it may be left as a no— ‘LE - |
connect (MC).

The selected desien's timing has not besn verified with non—defsult RZQ) locations

Select ZIO pin location: ZIO must be placed on a bonded pin in the package, but there should be no board trace ‘Tl
connected ta this pin (no-connect). e 7
The selected design's timing has not been verified with non-default ZI0 locations.

Debue Signals for Memory Controller: Thiz allows the debug =ignals to be monitored on the ChipScope tool R
Selecting this option will port map the debug =ignals to the ChipScope modules in the desien top module. Debug is Dizable

supported only for one controller.
System Clock

System Glock: Choose the desired input clock configuration. |Sing|e—Ended - |

‘ User Guide | |MCB User Guwde| |Version Info |

-

< Back |[ Nest> ]| Cance!
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Xilinx Memory Interface Generator (10)

- ISE CORE Generator

- View HDL Instantiation Template ®a—k% dram_mem.v [ZOE—L
TIAVZEELE

o ISE Project Navigator (P.68d) - C:¥FPGA¥contest¥System_Atlys_t51_dummy¥fpga¥main.xise - [dram.vec]
File Edit Wiew Project Source Process Tools Window Layout Help

o2 EEE ool i 2LHE
Design w08 x = A
[ | View: © 1 ) [ Simulation 59 // Purpose : late a code that
al — 60 tor
(5| | Hierarchy -
f @ main - B2 SRR AR AR AR AR AR
= €3 xc6slx45-3c59324 63
isii} 5 £3 Automatic "includes L 64 =3 e FE
3 = 65 stance name and port comnections
£ define.v | e s,
= B MieruSys (MieruSys.v) A 67
B clockgen01 - clockgen (clock.v) % 68 ION Template —--/
= clockgen0? - clockgen? (clock.v) i 69
resetgen01 - resetgen (clock.v) *| 70 drem # (

mem0 - dram_cen (dram_mem.' i = -C3_PO_MRSH SIZE(Y),

e 72 .C3_PO_DATA_PORT_SIZE(32),
A u_dram - dram (dram.xco) @ 73 .C3_P1_MASK SIZE (%),
= oader - PLOADER (system.v) | 72 .C3_P1_DATA_PORT SIZE(32),
serc - serialc (system.v) i = 75 -DEBUG_EN (0},
[ oo _sarncconc s ecens 76 .C3_MEMCLK PERIOD(3000),

« T G

m

77 .C3_CALIB SOFT_IB("
P ) Mo Processes Rurning i =S SRR
ha 79 .C3_RST_ACT_LOW (0},
'ij'{: Processes: u_dram - dram 80 -C3 INPUT CLE TYPE(
gy CORE G , 81 .C3_MEM ADDR_ORDER(
(B ¥ . enerator 82 .C3_NUM_DQ PINS(16),
=g R Manage Cores 83 .C3_MEM ADDR_WIDTH(13),
= %] Regenerate Core 84 .C3_MEM_BANKADDR_WIDTH (3)
m 4 Update Core to Latest Version 85 )
[§] View HDL Functional Model 03 M
[£] View HDL Instantiation Template 0 o) e (c3_sys_clk),
g9 .c3_sys_rst_ (e3_sys_rst_i),
20
81 .mcb3_dram dq (mcb3_dram dq),
92 .mcb3_dram a (mcb3_dram a},
53 .mch3_dram ba (meb3_dram ba),
94 .mcb3_dram_ras_n (meb3_dram_ras_n),
a5 .mch3 dram cas n (meb3 dram cas nl. =
« i v
& Start | ®3 Desien |11 Files | [) Lbraries | e b S aTiaE =) dramyeo [<1] MieruSys. I r——
Gangole 08 x

‘ i
5] onsole |@ Errors [ 1\ Wamings [ pe Find in Files Results

Open an existing file Ln 132 Col 50 Verileg
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Xilinx Memory Interface Generator (11)

MIBAMTIZS—IZHADT, £l ENT-Verilogd—FZE{EIE

- fpga/ipcore_dir/dram/user_design/rtl/infrastructure.v
® 15117 B HEZRSE

- IBUFG ZRAWLWTWM=2 0%, FIALGEWKIICER
(LEDED21—ILIZT, IBUFGZFIALTLST=8)

[y R

154 B L 0 . 8 0 0
153 Ff SINGLE _ENDED input clock input buffers

154 / B g i B e
L

156 [BOFG;y u_ibufz sve clk

157 (

158 g (eve clk),

159 0 (zve clk ibufe)

160 I

161

162 #/

163 azziegn sve_clk ibufsg = svz clk;

164 end

165

TRE

)
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DRFaAUE

JIFLOARTHAVICEENSAT Oy @Sy 7 —XTIFvELT,
MIPSZHRRALTWET.
VITLIRATHAVTRITI BT TV r—2ab e £l 61-H12, MIPS/O
ARRRE(VORAVNAFLREZECRERE) ABELLGYET.

CORFa AT, MIPSUORERREDEES EZZHRALFT.

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

FHLGRIE, UTOWTNADAETEBLEHEIZELN.
- A—)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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AVNAIVBEHDMIPSYVORFHRIRIEDERTE A&

OMNDLINUXDT=ODMIPSHORAUINATDINAF)EZEEFELTLVET .
- ZD/\ALFTIE, buildroot-2009.08.tar.gz ZFIFALTWVET .

- RedHath x86hk (64Ewl), Cent0S6.4 x86hR (32E W),
Ubuntul2.04 x86hk (64EVE) DWLZVT NN A U AM—)LENT=Linux~

DUDFNAEHELET.

BFRICIREFEET H=OICIE, FoTULSLinuxIZERBELNAFUES
oro—k, BRELEY.

/home/share/cad/ ELNSTaALIR)EERL, 22T, /NAFZEERL,
mipsel-contest ELVNSV ARy I OEERLET.
BARMZaATURBIERDRASARESBLTIESL. AQTURDEEEIZIE $
ZEMLTWET. )
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AN ILEHFDOMIPSYORRARIREDEETE 75

1

RedHat Linux Version 5

- mips_procdesign_redhat5.tgz
ZRDOURLMBF 7 A—k http://aquila.is.utsunomiya-u.ac.jp/contest/

- $ cd /home/share/cad/
- $ tar xvfz mips_procdesign_redhat5.tgz
- $ In-s mips_proc_redhatb mipsel-contest

CentOS release 6

- mips_procdesign_cent63.tgz
ZRDOURLMLH 7 A—k http://aquila.is.utsunomiya-u.ac.jp/contest/

- $ cd /home/share/cad/
- $ tar xvfz mips_procdesign_cent63.tgz
- % In -s mips_proc_cent63 mipsel-contest

Ubuntu 1204 LTS

- mips_procdesign_ubuntul204.tgz
ZRDOURLMSH oA —k http://aquila.is.utsunomiya-u.ac.jp/contest/

- $ cd /home/share/cad/
- $ tar xvfz mips_procdesign_ubuntul204.tgz
- % In -s mips_proc_ubuntul204 mipsel-contest

)

X =
@\ The 2nd ARC/CPSY/RECONF High-Performance Computer System Design Contest 117


http://aquila.is.utsunomiya-u.ac.jp/contest/
http://aquila.is.utsunomiya-u.ac.jp/contest/
http://aquila.is.utsunomiya-u.ac.jp/contest/
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http://aquila.is.utsunomiya-u.ac.jp/contest/
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AN IVFEHDMIPSY O A FHIRLE D B EHE

$ /home/share/cad/mipsel-contest/usr/bin/mipsel-linux-gcc -v
AV DIN—DIVIEENRITIEINDHETHRL TS

BELZCOTOY S, mainc ZEBRLTRDIATUFEETLTZEL.
$ /home/share/cad/mipsel-contest/usr/bin/mipsel-linux-gcc -S main.c
AN ILENT mains EWLVDIT7AILDNERSNET .

1 2
- REELTUBNSFYIZ ©320—4 SimMips &, AEUA A—SHER DT80
@ memgen AU AR—)LENTVET.
- UTOIATUFTELKEMET AT MERL TS,
- $ /home/share/cad/mipsel-contest/usr/bin/SimMips
- $ /home/share/cad/mipsel-contest/usr/bin/memgen

)
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MIPSOORFHRIRIEDEEAE

FITFRALINAFIZAVSIETEFEICMIPS/ORIV/NAFNFAT
ALY FET.

B2 TMIPSYORAV/INASZEBELEWMGRICIERDR—2FFE(CL TG

F=&L.

- http://www.arch.cs.titech.ac.jp/mcore/buildroot.hitml

- T=1=L,
fakeroot_1.9.5.tar.gz MEWEEONTIS—ITHGEIENHEDT, ¥
JoO—FLTEBRLETALIMITO dl EWSTALIRIIC
fakeroot_1.9.5.tar.gz #OE—L T, BE make LTLZELN.
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D7 RTHADE=0DTT)r— a3 FF

JIFLUART YA DD T T ) r—a0%a0 (LT B1=6HIZSDK (Y
bz 7RFEF YN ERELET.

R—LR—UM5 SDK-1.1.1.tgz ELVS3T7MIILEF orO—kRLERRALTZSE
WN=23 7T &Y T7AIVBNELGDENHYET).
EBELI=T/4LIM)D README.txt [ZEWLADERALBHYET .

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

- FHALGRE UTOWITAMDAETERLEHLEZEL.
- A—JLF7KL 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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J0vwy Y ERETEFD
SDKIZEENSY—RO—FIE
WBARIZHETSFETT

The 2nd ARC/CPSY/RECONF

AVTAMNEFTZREROATF—L
Version 2014-07-28
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CDRFAE
ZDRFIANTIX, 4FEFEOT7IT)r—2a0705 S LDOEHEHRBALET

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
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310 _sort

256KBDT—%5T74 )L 310sort.dat IZIE, ROBEERTERIND, YV—FITRET
— 2 HIE T BE=HDITUE LT —EE V—FDERHE n HEMSNET.

ZDIFPAILDERAEIL, data.c & Makefile #5&IZLTLEELN.
iZBARMELT, V—rODEZR# n=i1*1024 [CKYIEEESINFET.
struct data_t {

unsigned int buf[SIZE-1]; // 256KB -4Byte buffer
int n; // the number of elements

}:

Y TIWTT)r—avlE maine IZEBBRESNTNVET.
- FY, TAI7AMILDEFRNT, B3 data #HHEELET .
- RO, £KEDOIOOEEDEXRTRLET.
- RIZ, gsort IZKYY—T1UTEEIHEWVET . mainc TEIVAYIY—IHRES
NTHWETH, FEOV—T4UTT7ITYVXLERANWTEBELTEEVNEREA.
- =TT ROEEEYIZY T LTRRLET.

)
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320 _mm

256KBDT—45T74 )L 320mm.dat [Z[F, ROBEFRTERIND, THZHHMET
BI=ODIUF LT—RE, THHAX n AIEHENET.

ZDIFPAILDERAEIL, data.c & Makefile #5&IZLTLEELN.
ZEAMELT, V—FDEFRH n=i1*16 ICLKYIBEINET.
struct data_t {

unsigned int buf[SIZE-1]; // 256KB -4Byte buffer
int n; // matrix size

}:

Yo TIWTT)r—av(E mainc ITERABAINTLVET .

- FY, TAIFAILDIEZRANT, EATTH a, b, c ZHEAELFET .

- THiEc=axbZHELET.

- HERD=H, c D—HDEFRERRLET.

- HERDH, c DETHOEZOME (F—/N\TO—IXER) DHERERTLET.

)
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330 _stencil

256KBDT—%774 )L 330stencil.dat IZ[F, ROBERTEZRIND, EEFHDHHE
D=HDIUF LT—RE, BIHYARXn, 42L—avEH iter BESNET.

ZDIFPAILDERAEIL, data.c & Makefile #5&IZLTLEELN.
iZEABELT, V—FOEFR#H n=i*32, iter=i *2 [CKYUIBESNZFT.
struct data_t {
int buf[SIZE-2]; // 256KB -4Byte buffer
int n;
int iter;

I3
HSOTINTIT)r—23v(E mainc IZEEBREINTLVET.

- 9, T—AITFAILDEZRALT, EF bufl, buf2 Z#Ei{ELET .

- TNTNDEZRDBERBHESTIMEEDTHICKY, RODAFL—a> DiEZEE
BELFY. BEIIRDOIE—Z BT 576, bufl, buf2 ZHHEIZEH T 5FiEEF
ALTWET. HHERITEIZ 0x9999999 DEZRFIH2LDELTLET.

- FERTR HEREORLH, —HOEREZRTRLET.
- WD, éf@%%@ﬂﬂﬁ(ﬁ'—/\m:l—liﬂ*ﬁ)0)‘?*%%2%2TL,$?’

)
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340_spath: &xfE RREIREDHIE

ME
- BEZN0S57L0, BESN2AMOREEME RO SHETT.
- JI7-BEERIL, 7714 (gr, p2p) ITTERINTNET.

- DTS, REBNE—DOFETHIIENMRIShTNET.
[E1EIMSDEMR]

757 -HEEEDHRIZEAT LHIEHR
- J27-BEFEZL, 9th DIMACS Implementation Challenge -
Shortest PathsICTRWoNTz, SUF LT ZT7ERMY—ILERLTHEY
EX N
© ERY—IIVERIR, NTVYIRA DI TR I T ELTERASNTNET.
- http://www.dis.uniromal.it/challenge9/download.shtml
- U357 -HEEREDI7AILE X DIERITLLT DURLM S THERLIFZEL.
* http://www.dis.uniromal.it/challenge9/format.shtml

)
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340_spath: AN T — AL EEDBE

256KBMDT—%774 )L 340spath.dat [Z[&, ROEEERTERSND, HRITSTD/
—RFEER(TD)ERTT—2(buf)e, /—F#in, TyPHm, thm/—K&ESstart
, R/ —FFEE goal &SN FETS.

CDI7AIVDERAZEIE, generator.rbl Makefile Z5 &1L TZELN,

struct data_t {
unsigned int buf[SIZE-4]; // 256KB -16(4x4)Byte buffer

int n; // the number of nodes
int m; // the number of edges
int start; // ID of the start node
int goal; // ID of the goal node

)\73774)1/0}31“/’)0)7‘-“—913*, 1IDOTYOH-YIT—FTHEBRENET.
F¥L<IE, 1340_spath: T—42HHKIZTDWTINDRSAFZE R TSN
TILTY) X LIE main.cllfRd SN TLVET .

- AMUDBH T, T—2OMEALRICfindShortestPathBE#ZIEUET .

- findShortestPathB8#(E, Dijkstra® 7LV X LIZKYREREROFET.

- REICREIL—IMO/—FESZIEEICRTL, XN EH#H OEFZERRLET.

)
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340_spath: T—A2RHIZDWT

IvODNT—ERKX(ART—4H) + J—FOT—ERKX(RET—3)

- IyODT—RERODBEARTRS - J/—FDT—RERDODBERTERS
NFEJ. 12O YOH=Y3T—K( NEY. 1D20O/—FH1=U3T—k(
1284 F) THRENET . 12/84F) TERENET .

- AHTF—ADObufltedgeDERFIZ - Dijkstra®7 LI X LEEEL
TYFET. TWETY.

- from&tolFENENIRR - AD - currentCostld/—FDTREDNIR
/—F&EETY. ~(&&HE) TY.

- costlx/—FRIDIEREE (BEE) T - isMinimumCostld, TRUE(1)H
ER FALSE(O)THR/MNIARFTHBZE

MNHEELTNSIEZRLET.
typedef struct { - fromNodeForMinimumCost(Z.
int from; B/NIARNEEIER) ELGHIGEED,
int to; ERID/—FESZRELFT.
int cost; typedef struct {
} edge; int currentCost;

int isMinimumCost;
int fromNodeForMinimumCost;

 _f=> } node; 129
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340_spath: 77 A ILDERA(ERRIT7AILEZT)

INAF)
- 340spath —22aL—3ART/ 1T (elf)
- 340spath512.bin —FPGAR/S1F+1)(512KB)
- 340spath.bin —FPGAR/N(F1) O—FEH D H(256KB)
- 340spath.dat — AHT—%(256KB), data.binb FILE®D
A9V Tk
- Makefile —TI7#ILETFPGAR/NAF1)(B12KB)E 4 ik
- generatorrb —4J37-fEERI 7ML (gr, p2p) ho. T—RI7AILEERK

- sim.m —22aL—3 3V TT— 3% HHALT-ODEE
V—RI7AI

- main.c —AMUBEBEREREBEICEYT R

- startup.S5 —T—kF7vTa—F
T—R2I74I

- n2048.gr —JST7ERITAIL (2048/—F)

- n2048.p2p —MEERI7AMILIaR-BRADIETE)

- né.gr —[SEBIEMLGTITERTI7AIL (6/—F)

- nb.p2p —[SZIMEEZT7 7ML ER-READIETE)

)
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DRFaAUE

CORFAAVRTI, AVELA—3V AT LRMDT 7)/r—3>r 70T 54
DEBRERALET
Ff=. SDKDERTTEICOVNTHERLET .

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

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

)

=
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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—
He

- TRRFPCHSLELND2DNDEMEIL—LBDENERINLE . 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

. . 1
L HAES (REBEAEFHEOBXTER) o

5=
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S

OVE1—A2V AT LEMTIE, UTOMEEZFPGAR—FTITLVET
- IRAMMNS2DDANERTIL—L(32KB x 2)F=ITHRY ., Ta—Fk95%
- BERIIHBDIPECIZU - TIEMBEIN=T+—IVFTEINFET.
- 2DMIL—LBOATT4hLT70—%EE TS
» ATT4ANT7A—ZERIZEZTAND (FR)
- FBREBREZIVI—FLTHREREBZRIL—LIZTS
- BEREBIL—L(Max64KB) ZERAMIZEEL., 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.

)
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FPGA - RANPCRIDEIEL—T R

RAKRPC FPGA
: :
1 1
i ( - 0 )
main
p ! - imageset1.64KB '= .
H#Fﬁ new UDP_CIICHT ’ deCOde() ]
E‘ :EII ("imageset1.64KB") oflowl (max64KB) nextFrame() | optical_flow() |
51 H .run() "END"(1KB) encode() ]
\_ Vo 2 i
- ! ~ imageset2.64KB |
. N
= new UDP_Client decode() |
- :EI (“imageset2.64KB") oflow2 (max64KB) nextFrame() | optical_flow() |
El-|-/1\l .run() "END"(1KB) encode() ]
N | e :
- : ~ imageset3.64KB |
)
B hew UDP_Client decode() |
= :; ("imageset3.64KB") oflow3 (max64KB) nextFrame() | optical_flow() |
518 .run() "END"(1KB) encode() ]
\_ =

|
v 135
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FPGA-"RANPCHNIETO—

I
BMPfileO BMPfilel ! l
A 4 I
RGB >YCer ] RGB->YCrCb ] | [ Decode }
) 7 : v
Encode ] | Encode ; [ Y Cr.CbRi4 TOptical Flow }
2 v :
make32KB ] make32KB ! . ‘L .
\;4/ ! YCrCb->RGB
i 32KB x 2 » - 9
&t Al OFlow_Client | ( y
) — : Y \
3 << 64KB + § EnCOde )
"END"
Decode |
J a
BMPfile !

)

g 136
@\ The 2nd ARC/CPSY/RECONF High-Performance Computer System Design Contest



RANPCTORILIEBAR

25N A AIEE (410_tux0.bmp, 410_tuxl.bmp )EZNZENYCrCbIEHaL

, TDEBRZDEGRZIPECEMHRLET .

- B IAHATRELBMPEE 7 A—YMIDUVTIE, SEX#[11ES5EICL
TTF&W

- YCrCbZEMIZBELTIXSEXHE[1]ZH A FEEN—RIZEBIMIEL =/ —
DI EFERALTWET. (BEXE[TIEES/ NN AEFALTLETY)

- YCrCbZE#FBEDEEIA—<yhELTIE, BMPEI{E I+ —< Y FDREN S
Y, GER5>ZCr, BER A IZChbERHML TIRFELTLNET

- JPEGEMEICEALTIX, & XM[1]TIX1EZR (RGBLELRDA, SEIDI5
BYDH) IZHLTOEHRUETLEA, YCrlbENENIZx L TEMHEL
HEITHIICHRLTNET.

- JPEGIEMETIZ, ZZXA[1ITIEFE/ N RDDCTAFEHLN TLVELT:
A, BEHIELDCTICEELFLE.
2DDANEBREETNENI2KBO YA XIHIZAFET (0TEDH D)
2D HHETOHAKBDT—52EL . UDP/IP(8100FR—R)TEFELFT.
- FEL=T—2IL. ToUDP. (BT —454) binkLTIREFSNFYT

)
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FPGATOALENE

FPGATIZLL TONIEZLFET .

)

X =
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32KBD2DODT—4% 215

2 DM JPEGEMEE (img0, imgl) 73—k
TIA—RFSNE=EBOZENENY, Cr, CORRZERAWT, #771Hh/Lon
—%#RKHFET.

=D A HEE (img0) [ZxfL TYCrCb->REGBZ #2 (B %14 (X
convert2bmp)ZL, RGBEEZ T, TDRGBERIZKLTATT14HIL
JO0—DRZEHEELET

AT T4hI 70— EEEIN-BE$BEIPECEMHELET
R RNOAKBDIEREER T —2%1£EL, RRIZ"END".#1£5
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RAMTORNIERNE & FREEHA- B R&EEE

FPGAMNSIPEGIE e T-E{2ZUDP/IPEHAT=RITHY, 771 ILIZ{EFEL
*9. 774I)L% :FromUDP.(B{&T—434%).binEkLTIREFLET.

EFEI74LEFI—RL, RESULT (BT —44%)bmpe LTRELET .
ELWVF—A&—FLTWSHEELET.

R DEFREIEHAIIC DT
- RAFPCIZBWNNT. ULTOT2-TIOF BB ZEEHAILES
- T1: UDPIZT64KBDER T—42%E(E
. T2: UDPIZT"END"%.21(5
- FD#%.BMPEEGET—AM ) IFLUATHAUDHEERBMPEET—42&
EE—HMLTWAIERIILET

)
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\

AEA—3 AT LERETERPY
7L R TH AL SDKD
FERAE

o OAVTAMWEBHAMS, OAVE1—RL AT LEREHEFDY 7L
VAT H A2 SDK(400_oflow_v10.tgz) #4 > A—KRL TR,

o BARIREZE: LinuxdL<IECygwin
« http://aquila.is.utsunomiya-u.ac.jp/contest/toolkit.html

= 140
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FFIRE

RARPC

- 0S: Windows7
BEEREADRANCLEDY I TIREE
- java version "1.7.0_60"

BERIDEIRE: CentOS6.5ZRAMCELTRWERIZ, UDPBEEMNKKT S
EMNHESNTNET,

exStickBridge TOEBEHERFAR(VF—E
- BUFFALO LSW3-TX-5EPL
- BUFFALO BSL-WS-6G2116M
- (S&EMLEY)

)
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SDKDEWA (1) T4L IR

TALOM) B DEELZERATY.

)

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
oflow.h, oflow.c A7 T4hIIoO0—BENTE

)
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A—TA)T14Y—I—E&

Linux decoder.c Ta—45
encoder.c I a—4
make32KBdata.c 32KBT—%1ERK
rgb2ycbcr.c RGB—YCrlbfa Z

)
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SDKDELYA (2) Linux7 049 5 LDEERER-1

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

< 145
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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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SDKDELVA (2) LinuxZ BT S LDENEREEE-3

- TFLLEKE ARDA T T4hILDB—stENENEYET,
-« FERIL.ARRPCEI(OSA T MAD IZRESULT *** bmp 774 ILEL TRTES

nNE9,
= — — — =g 3
-
""-'I « Data (K:) » cygwin » home » ohkawa » contest » 4qﬂ_oﬂow » client - |&, ‘ | o |
, I .
'/I \H){ | - MmILEa- - BE SEAD HLLIALS- a4 @
RN Y =

- jﬁ =0 188 s = am 543 -
i, T R A workspace ™ 412_starl.y.bmp 2 BMP 7L 118 KB
[ :\ | -\% = :\J‘N n I J ohkawa (fe1.ced.is.utsunom ™ 413 _rectangled.bmp 2 BMP 71 )L, 118 KB
Y ™ 413 _rectangle0.y.bmp 2 BMP J7 )l 118 KB
; % _ ™ 413_rectanglel.bmp 2014/06/25 12:53  BMP J7 (L. 118 KB

T AT SECTI . 2
. =, e ™ 413 rectanglel.y.bmp 2014/06/27 2:36  BMP J7 )l 118 KB
N = e
\HQ\ A \\l"}'\ @Iy ™ RESULT.410_tux.64KB.decoded.bmp  2014/06/27 2:36  BMP J7 (Il 24 KB
4 1 O Tux 3 =il Subversion ™ RESULT.411_anim.64KB.decoded.bmp ~ 2014/06/27 2:36  BMP J7-7JL 49 KB
E FFaxxk | ™ 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
2014, 2: - 5
41 2 S'ra rl J =2-3vs [] 410_tux1.encoded 201 2:36  ENCODED 77... 5 KB
— |_] 411_anim0.encoded 2014/ 2:36  ENCODED J7... 5 KB
" A ohkawa . - =

! — || 411_anim1.encoded 2014, 2:36 ENCODED J7... 5KB

& oxPa—b— = | ] 412 star0.encoded 2014/ 2:36  ENCODED JF7... 6 KB M
E\\WM)/}(// \ G oy hI—G | 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 ‘-—\ & LYNX =] UDP_Client_v06.jar 2014/06/26 19:55 Executable Jar ... 8 KB

= 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
18 VELA |# 413_rectangle.sh SH J7 )l 1KB
‘\\% [ 1 WINS1 @ all.sh SH 77l 1KB

M *# | 1 WINS2 . | Makefle 2711 1kB m

RESULT.410_tux.64KB.decoded.bmp
. BMP J7 I . .
R HEE {ERREE: 2014/06/26 23:36
an l m 2014/06/27 2:36
—

413_rectangle
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SDKDFELVA (3) Xilinx/Altera FPGATR—R R 1+
J—RT74 L Dexport ik

FPGAR—K L TENMET VIV T7 DYV —RT7A )LZexportd HIZ(E, LA
TOERIZLFET,

exportT 4L IR LLTFIZ, xilinx/srcT 4Lk &altera/sreT 4L IR ) A
EXFEFITDT. ZDOFD.cT7AIL- hT7A4IL%, Xilinx MicroBlazelziZE+L<
[XAltera Nios2IRIBIZaE—LTERAL TLEELY,

LIBE (X, BIFFaAUKMZT, Xilink/AlteralREETOEIEA R DULNTERBAL
EXN

- P61 Xilinxizts

- P62 Alteraizti

)
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SDKDELVA (4) BExN D [EIRE

IEDYIFLURTHAUIZIE, UTICEITABRENHDIEN MO TLVE

9. ERBLTHENEESL.

- JTEE(BMP)2I>a—KL, Ta—KT3ETERICELHRMEELH D
. (BFIZEBHAXARKENEGS)

- 7RRFPCELTCentOS6.5MDIREEFPGATR—F D TUDPEIEF1ToT-
BEIC. ERTEILETEIENH D, (AtlysR—K-DE2-115:KR—kUVvF h
DIGEBICEWTEREENFKLET H85%F, - RERED)

)
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Y

SENM[DEEZBTHHIEERICK, TV, YINNUII)IAT4T%t
21X, EEDTOYSLZARAVTANCERSIETIEEXZCRELTIEEE
L7=. Zr*o?b\('}"c“if AVE 31— AT LEF DR ELTIPEGCIEME, B

EFH;,_T' BRIRICT HCENTEELE. COHZZHBYLFENT, ELE@*LBLL
IT&

)

5=
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Document P61

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

User Manual of Op

»

IVFANEFEELTTF—L
Version 2014-07-28
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DRFaAUE

CDRFAVRTIE, AtlysR—FBEDYI7LURATHAVICEENDSV AT

LFERIZDOWNTERBALET .

F 7=, Xilinx Platform Studio (ISE14.7)%FWT, U77LURATH AL D[E
BI7M4IL (bit77AIL)EERKL. TAOYSLLI-FPGALT400_oflowV Ik

DT EHESESHEEZRLET.

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

THLGRIE, 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

FRIREICDOVWTIE, FFaAVMPI0ESEICL TS,

Xilinxhfr&EAlterahiR IEZHEREMICIXIRC T B, BRGEFNERHYFIT DT,
FEFELTTFSL.

XilinxhRDUIT 7L R TH A1, ISE14.7DEDK Xilinx Platform Studio
THFTEEI. ISE WEB PackTIZFAFE TEEFEADTIERLZEL.
REZREFZRE THNIELXilinx University ProgramDISEZ A 2 RBEEMNATEE
TY.

- http://japan.xilinx.com/support/university.html
FISEQEEFTFMERT M A XilinxDR—LR—D XY BREER[EETY .

- http://japan.xilinx.com/ise eval/index.htm

)
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)27LURTH A Atlys-oflowdD T BV IR

Atlys-oflow
AXT
) { $ 1 )
MicroBlaze Axi RS232C
I$8KB SDRAM Debug_ —
Interface module ploader_ —art
D$8KB uart A
me | | T * i
BRAM
(32kB)
! |UART(1Mbps) - |UART
SDRAM v ¥(115.2Kbps)
(128MB) JTAG exStickBridge
luop/p
_ (100M ethernet)
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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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AEYT YT

AEDVFFLRA

BB 7 RL X

BTTF7FLR

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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AVEA—3 AT L ETERPY
ATLYSHR—KFRBR/N\N—FOx7Y)D7
LORTHADERE X

o OAVTAMWEBHArMG, AVEA—F AT LEREFTEBFID Xilinx
FPGA - AtlysiR—FR®D) 7L AT H A
Atlys-oflow_v02.zipZx 5o O—FLTRELEY,

« ERASHI) C:¥workspace-edkl47¥Atlys-oflow
« http://aquila.is.utsunomiya-u.ac.jp/contest/toolkit.html

f=> 157
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IN—FHx7tyr7vTd

+ 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,

=

X
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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)|

)
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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

@ Thiz dialog allows vou to export hardware
platfarm information to be used in 50K,

Include bitztream and BMM file

(#PS will regenerate bitstream if necessary,
and it may take some time to finizh)

Directory location for hardware description files

K:#morkzpace-edk 147 =aflow¥SDE¥S0EK_Expaort

Select a workspace

)

%] Export to SDK / Launch SDK L2 3o

[ Export Onliq |E><|:u:|rt & Launch SDE H Cancel ] ’ Help ]
h H'ﬁ ik and than | aune h e

S - -

< Export & Launch SDK=/')v¥
<HDLERL- &R -ERERLIR-EVER
MI—LAERKIZHFI20FEEIN D>

| ZDE . UTOEENELSDT,

JaCzIMTALIRNI DT D,
"SDK/SDK_Export"T4L UK %15
EY Do

1) C:¥workspace-edkl47¥Atlys-
of low¥ SDK¥SDK_Export

S

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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&u

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
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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
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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 ==
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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
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TI)r—3078ozDER (3/3)

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

170



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
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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 =
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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() |
Vs

T

I

I
= \ 4 v
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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
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\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
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400 oflowDEN{EFEER

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

+ Linux L TENMESE =L LA

€ COM16:115200baud - Tera Term VT

[E=EN =

I7ILE) ®|EE) FE([S) 3> HO-ILQ)

T4 FI(W) ~ILT(H)

CHRICRESULTOBMPZ 71 LA N IXOK !

« Data (K:) » cygwin » home » ohkawa » contest » 400_oflow » client

=E - L1 - Foml BEAD FLWIALS—

1% nas « 2

workspace ™ 412_starl.y.bmp
| ohkawa (fsl.ced.is.utsunom ™ 413_rectangle0.bmp
™ 413 _rectangle0.y.bmp

™ 413_rectanglel.bmp

R ™ 413 _rectanglel.y.bmp
& 715 ™ RESULT.410_tux.64KB.decoded.bmp
Subversion ™ RESULT.411_anim.64KB.decoded.bmp
I BFaxrb ™ RESULT.412_star.64KB.decoded.bmp
B EYFv ™ RESULT.413_rectangle.64KB.decode...
B et |_| 410_tux0.encoded

|| 410_tux1.encoded
] 411_anim0.encoded

& T

A ohkawa [ 411_anim1.encoded

& ovEa—-5— E | ] 412_star0.encoded

O Ry bI—2 | ] 412_starl.encoded
18 DEGIN-PC || 413_rectangle0.encoded
/8 EP49AF3A |_| 413_rectanglel.encoded
8 LYNX |%] UDP_Client_v06.jar
B nas |®] 410_tux.sh

|®] 411_anim.sh

1M OHKAWA-PC
) |#) 412_star.sh

1 VELA |#| 413_rectangle.sh

o LA & all.sh

18 WINS2 <[] Makefile

y RESULT.410_tux.64KB.decoded.bmp #&E&
&, BMP J7 )L 37
Nh B aE ERRER

HH

2014/06/27 2:36

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

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

)

X =
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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)

X =
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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

)

X =
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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

)

= 185
@\ The 2nd ARC/CPSY/RECONF High-Performance Computer System Design Contest



IN—FITTHAY

)

g 186
@\ The 2nd ARC/CPSY/RECONF High-Performance Computer System Design Contest



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

)

X =
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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

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

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_conduitDexportiflz ¥ 7 )L0') L Texportl, exportaz
@ l o0Cketd & grBrc2AR Ny Y D {E|TE14Je Computer System Design Contest



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 ‘
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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

192



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

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

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

)

X =
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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

)
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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

)

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



NiosII/e® BN

— = LIk _11 TP AL LIk EARFLATEELT l::_ |
e (= clk_in_reset Feszet Input reset -
clk Clock Output clk_0 el c
= clk_reszet Feaset Qutpur Cloee oIl (98 4
Y = pll Avaalon ALTPLL
= * inclk_interface Clock Input clk_0
inclk_interface_reset|Faset [nput [inclk_inte. ..
= pll_slawe Awalon Memary .. [inclk_inte. ..
? —_— c0 Clock Cutpur pll_ct
<H cl Clock Cutput sdram_clk pll_cl -
areset_conduit Conduit
locked _canduit Conduit
phazedone_canduit |Conduit
B sdram SORAM Controller
Clk Clock Input pli_cO
resat Feset Input [clk]
G —— - Avalon Memary ... [clk] OX0000_0000 [DxOTTT_TTFT
<A wire Conduit sdram_wire o
= onchip_memory Cn-Chip Memaor...
clkl Clock. Input pll_cO
COEB—> =1 Avalon Memary ... [clk1] Ox0000_0000  |Qx0003_TTTT
resetl Fasat [nput [clk1]
B jtag_uart |T&S UART
clk Clock Input pll_cO
reset Feset Input [clk]
> avalon_jtag_slave  |Awalon Memorny ... [clk] Ox0000_0000  (OxO000_0007F @j
E contest_uart contest_uart_av... Y
N =1 Ayalon Memary .. [clock_sink] Ox0000_0000  |OxQ000_000
= conduit_end_0 Conduit export =
clock_sink Clock. Input pll_cO
reset_sink Fasat [nput [clock_sink]
PS E nios2 Mios Il Processar
clk Clock Input pll_cO
G}} reset_n Feset Input [clk]
pr— data_master Awralon Memaory .. [clk] IED O IR0 31 fe—r
instruction_mmaster |Awvalon Memory ... [clk]
jtag_debug_modu... |[Feset Qutput [clk]
itan debuo module [Avalon Memore Tclkl Ox0000 080D 100000 QT
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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
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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]

—
QD000 _0000

—_—

0x0004_0000

T

IR0 O

A

i 00005_0000

C

DOOO 3_ffff%_ 0)

040007

00004_1027

IR0 31

FRL

o

)%
"y

®

e

DOOOS_O?‘I“I=

The 2nd ARC/CPS\II DLV INT Y 1Sl JVETTUNILS DUTHIPU TSl Dy 91Tl USITYIl WV

YHTTHLLIDT, System->Assign Base AddressT

F9fLT=IKRE T
_RZ@ A AL,
Ov9%&MI+5




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=>
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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
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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

- AVTAMD YA O BEERIN TLVSH4000flow_v10.tgzZERAL,
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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AlteraD) 77U RATH AU DEREIZDINT

PLLIZKYER SN DI OvOZFEBIELT=-RIL, defineviZdHHSYS_CLOCKD
ELZEBEL TS0

- $:50MHzZ100MHzIZL1=5, SYS_CLOCK+%100I1Z9 %

- BH: ZOEFEA—XIZ, contest_uartRDuartDZIEET 1—ILH1D
DIUVTILT—EADRIZROTWET. ZD1=6H, COEMNEREDIOY
IRIBRBMERLGTH>TINSE, UARTOZET—2HHIFLI-LDICHRYEE
A

Nios II/f&#{ERAL, T—2F vyl aZFBRMIZLI=HEEIL, communication.c
TOUARTAD TV EADEREZZER T HILELNHYET. TERNBIERR
—UIZRLET.

- EH:volatileBEE SN=EMTHHLoTEAUNNATE X vyl a1/ (/ R
9 Aldio/stiofi Fx{FERALEFBA. TD=H, XYyl aZd/\AM/N\RZET-
WNBFIZIZHALIZEVIRIEESN BIORD, IOWRAE D /OZE{FEWNVET . (
io.hMinclude N IHE)

)
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communication.cDZE &

Z I
40178
while((*status & 0x01) I= 0x01 ) {

5147H :
data[i]=*val;

691TH :
while( (*status & 0x4) |= 0x04 ) {

72118
*tx = c;

)

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

o X=10

ZEE

B0

#include<io.h>

4017TH :
while((TORD(CONTEST_UART_STA
TUS,0) & 0x01) 1= 0x01 ) {

5197H :

data[i] =
TORD(CONTEST_UART_RX,0):
6917H:

while( (
TORD(CONTEST_UART_STATUS,0
) & Ox4) I= 0x04 ) {

72178
TOWR(CONTEST_UART_TX, O, ¢);
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J 0Oty Y ERETERFY
FEDEOHDEZRETT—2DIRE A E

FET—FDRBEARIE, BARIZER 201458H4H (£) FE 1B TY.

SMF—LIE, ERERERETICEMERE S GE>TZEL.

IRHAE: contest support@virgo.is.utsunomiya-u.ac.jp £THA—JL

A—IUIC(E, BFEF—LA - FEALEFPGAR—F&ZE AL TS,

RETBI7AILIERDOFEFED T —R2EIDDZIPI7AILIZE LD =D ELET.

1.
2.

3.

""H'HX’DT’%LT SERNT, BSIC, BFRREESCGVET. ELKBELEWNGEICE, T

FPGADEIERIEHRD T7 1 LA IEXilinxDIFE L System.bit, Altera®i5& (3 System.sof
ELTLEEEL

7I)r—i3> 310_sort Df=bDI—FT7A)L.

T74ILH A X 256KB, 7744 310sort.bin ELTLEELN,

7TV r—3> 320_mm D=6 D 1—FT7A()L.

T7A4ILH AR 256KB, 7744 320mm.bin ELTLZELN.

7)o —3> 330_stencil Df=HDAI—HFT7A)L.

T74ILH 14X 256KB, 774 L4 330stencil.bin ELTLFZELN.

T77)r—3> 340_spath DfzhD1—HFT7A L.

T7A4IL YA X 256KB, 774 )4 340spath.bin &L TFZELN.

BEDSEEHLELT, 1~4R—CDREB(FRUEZEMBERED I+—< v TiRHLT
<f=&Ly. PDF#2K, 774 )L 4 (& document.pdf &L TF=ELN.
https://www.ipsj.or.jp/kenkyukai/genko.html

BEZBEHL, T—2DOBIRHEZRDLIIENHYFEY. T—HRHE, LIEoKFEFA—ILIZESLIC
RIETEDLIITL TSN,

)
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A E 13— AT LERETERFT
FED=ODEHRAT—2DIRBE AL

FETHQORBEARIE, BARZER 20145F8A40 (%) FRI1KTY.

- BMF—LIE LERHRETICSMEEE S IHE> TS

IR AE: contest support@virgo.is.utsunomiya-u.ac.jp EFTHA—IL

- A—IUICIE. BRF LA -ERALEZFPGAR—FZZ R AL TZELY,
RHETBI7MIVIERDIBEDT —FEIDDZIPI7AIVICEEDH LD ELET.

1. FPGADMEIBIFEHRDI7AILAIX XilinxDiZE X System.bit, Altera®i5& &L System.sof
ELTLZELN

2. F77)r—iar 400_oflow DEED-OIZRELGERFT 4 —RE BEFIEE.
FECTEHEITZEDFICIO>TRET VAU EERRICHESESDT, ZDHITBELT—42—KTY.
V—AD—FFDRHEIVLEHYVEEA.

3. BEDSZEEMELT, IM4R—CORBUFBHRUEFSMERED I+ —T IR ZRHELT
{f=&Ly. PDF#2K, D744 document.pdf ELTZELN.
https://www.ipsj.or.jp/kenkyukai/genko.html

Rz FET—FERNT, BLIS, EJM’E@;IEE&JEL\iT IELSEMELZZLMGEIZE, £D
BEZBEHL, T—2DOBIRHEZRDLIIENHYFEY. T—HRHE, LIEoKEEFA—IIZESLIC
RIETSDKIICL TSN

)
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