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FPGAを高級言語へリンクする理由
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FPGAを高級言語へリンクする理由
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FPGAを高級言語へリンクする時の要件(1)
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FPGAを高級言語へリンクする時の要件(2)

� ò ó ô

� ò ó ¾ õ ¾ ² + � � Ì ö ÷ ø

� PCIe Gen1/2/…� USB 2.0/3.0/…� ETH100/1000Mbps/…

� ò ó ¾ FPGA� � ù � CPU� � ú Ä � û ü � OSF FPGAý � �

� Altera� Xilinx� .. F X86� ARM � ... F Windows� Linux ....

� ò ó ¾ ' � � � þ � � ÿ �

� C#/.NET� C/C++� Matlab� JavaÛ
� ¡ Ã ô

� à I L + � � � FPGAÌ ý � � S á í I À v API

� õ ¾ ² � � K � Ä ­ � � - § Ä ! S á í I À v API

� õ ¾ ² ' � � � þ � � ÿ � S á í I � À v � API � 
 � R À Û � � � ¾ � � g

¬ � R ä À Û �

� à I L + � � � FPGAÌ ý � � S á í I � FPGAN L � � � � 1 ( � S g À v


 � � � � � §

� FPGAN L � � � � 1 ( � S g 4 � 
 � � � � � § L Í *



www.positive-one.com

FPGAを高級言語へリンクする時の要件(3)
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FPGAを高級言語へリンクする時の要件(4)
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FPGAを高級言語へリンクする時の課題(1)
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FPGAを高級言語へリンクする時の課題(2)
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� ò ó ô vs. ¡ Ã ô
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これらのパラダイムをどう扱う？ (1)
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� ò ó ô vs. ¡ Ã ô
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これらのパラダイムをどう扱う？ (3)
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これらのパラダイムをどう扱う？(4)
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なぜ標準ソリューションが完全に合理的なのか
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FPGAマネージャの概要

FPGAマネージャとは？
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まとめ

� FPGAL � £ ÿ � k L i l g ¤ ¥ ¦ § � Ô » ¨ · Ü � ß

� FPGAL i l g © ¦ µ ? ª « K ­ ® § ¯ F F & ò J

� i l g Ü ß Ô � O 5 ² ä L F ã ²

� i l g � ° ± Ü ¢ � O 5 ² ä L F ã ²

� Ò C Ý ° · Ü � ß g ² ³ O 5 ² ä L F ã ²

� ò � L � � � ´ µ ¦ § � » � · Ü � ß ? · ¹ º » ´ ¼ ½ ¾ O ¿ À Á ¯



www.positive-one.com

� FPGA� � ß § & k L É ¡ L É :

� ò ó ô

� � � � § & + � þ � � F æ 0 + ê ( ' � ¬ � � � §

� ò 	 °

� ñ � � � ê � §

� Ú � � P Q

� � å 
 § Ã Ä

� � � � ú , + Ä ­

� Ç r ô

� FPGAL Å Æ j ¾ É :

� PCIe� USBF 
 � ) ª ( & L Å Æ j ¾ É :

- 20 - July 1, 2014



www.positive-one.com

FPGAからホストへの通信の課題
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FPGAからホストへの通信の課題

� � Î M � � Í �

� � N O (MBytes/sec)û ê Ì � Í î (sec)

� � � N O � � � P Î ê � ç � Ì 
 Q R S Ð $ T 3 U ê Ì � Í î � V W P Î ê � ç � Ì 
 Q R S "

� � � N O � X � ö Y Z � " [ V \ ø õ � � F ] � = � R S "

� è é ê � î C Í ø � � � ï 
 ö (MOps/sec)

� X � ö � � FPGA� 3 ø � _ � Ì ï ñ Ì Í ú Ð Î ê � ç ` � ø � � > è é ê � î C Í

� CPU¢ a b

� � � ÷ Í ì ø Ô d � Y Ì Ø Í ö e � f

� � 	 B g � ÷ Í ì

� © " � ö ÷ � ç ø h � Y � " i ø � ö ÷ � ç G ø Ì Í �  ö Q [ V ú

� ¬ ñ � j :

� Non-fatal¬ ñ � j : Ö ü 
 Î � è � ü � Î ð � Ð > Ï 
  � ç ¬ ñ � Ð � 	 
 ö ð � Ð � Ì ç � k ö à ×

� Fatal¬ ñ � j : Ö / , � 	 
 ö Î M � � 
 ö Ð @ 
 ö % �  ï ð ö F � ¬ ñ � Ð � m Ð � � 
  è � ü � Î ð

� à ×

� õ ü Ì � n o

� ² ÷ Í  Ö PCIeÐ USBÐ Ì � � @ 
 ö à × ; ø p © Ë q ø r õ ü Ì � Q s t * Ð õ ü Ì � u v Q w x

- 22 - July 1, 2014



www.positive-one.com

FPGAからホストへの通信の課題
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FPGAマネージャ

概要
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FPGAマネージャ凡例
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FPGAマネージャ 設計目標
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FPGAマネージャ

ホスト–マスタAPIクラス図
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FPGAマネージャ

ホスト–C#ストリーミング例
void main()

{

//Create send and receive buffers

byte[] receiveArray = new byte[4];

byte[] sendArray = new byte[4] { 1, 2, 3, 4 };

//Open a device with one stream

CDevice myDevice = new CDevice("udp://192.168.33.12", 1);

//Create Stream 0, Frame based, Upstream Enabled, Downstream Enabled

CStream myStream = myDevice.CreateStream(0, true, true, true);  

//Open

myDevice.Open();

myStream.Open();

//Blocking send

myStream.Send(ref sendArray, null);

//Blocking receive

myStream.Receive(ref receiveArray, null);

//Close (non-forcing)

myStream.Close(false);

myDevice.Close(false);

}
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FPGA – イーサネットブロック図
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FPGA – USBブロック図
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FPGA – PCIeブロック図
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Xilinx Vivado IP Integratorへの組み込み
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Xilinx Vivado IP Integratorへの組み込み
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Xilinx Vivado IP Integratorへの組み込み
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FPGAマネージャ ライセンス許諾

Type Ordering Code Description

Base EN-MGR FPGA Manager

2 data streams, 1 memory-mapped interface

C/C++/C# language support

EN-MGR-OPT-USB2FT USB 2.0 FTDI support

EN-MGR-OPT-USB3CY USB 3.0 Cypress support

EN-MGR-OPT-ETH1G Fast & Gigabit Ethernet support

EN-MGR-OPT-PCIE64 PCIe 64-Bit support

EN-MGR-OPT-XIL Xilinx FPGA support

EN-MGR-OPT-ALT Altera FPGA support

EN-MGR-OPT-WIN Windows operating system support

EN-MGR-OPT-LIN Linux operating system support

EN-MGR-OPT-ADV Advanced feature pack 

16 total streams, multiple memory-mapped interfaces, 

multiple stream widths

EN-MGR-OPT-ML MATLAB language support

Options

Targets

Operating

Systems

Link types

� i j k l m n o p q r s t u v w x t y z { | } ~ | � � � � n � � r � y

� � � � � SignOncep q r s t � �

� � ± ¦ � ± Ü � � ¶ Õ ° � � � � ¾ ­ ¶ Ã ´ ¦ ª ¶ Ï

� Ï » Ì Þ « § � · ¶ § ¾ ­ ¶ Ã ´ ¦ ª ¶ Ï
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FPGAマネージャ

ユースケース – フォレンジック・アプリケーション用

3Dスキャナ

Stream 

Buffer 
Controller

UART UART
HDMI Display 

Controller

FPGA Manager Ethernet DDR3 Memory Controller
MicroBlaze Soft 

Processor

Camera 

Link 
Receiver

Camera 

Link 
Receiver

Stream 

Buffer 
Controller

AXI4

AXI4-Stream AXI4-Stream

AXI4-Stream AXI4 Lite

Register
Bank

Trigger

Unit

Trigger

Unit

Camera

2048 x 2048 px

60 fps

Camera

2048 x 2048 px

60 fps

Projector

1280 x 800 px

60 Hz

Host Computer DDR3 SDRAM

256 MB
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FPGAマネージャ 将来の計画
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FPGAマネージャ

評価ハードウェアと詳細情報

� Ù Ú Û Ü Ý Þ ß à
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