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Intróductión

Generating pseudó-randóm numbers is a very impórtant task in the 
cóntext óf many cómputatiónal methóds, e.g. 

-based ón the Mónte Carló methód,
-cryptógraphy applicatións.

Impórtant tó knów the efficiency and quantity óf energy needed tó 
efficiently generate large amóunts óf value fróm pseudórandóm 
numbers generatórs.

Scalable óf FPGA technólógy.

Intróductión
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Intróductión

The general scheme fór building a typical FPGA. The main element is 
the sócalled lóókup-table (LUT), which allóws yóu tó build any Bóólean 
functións. There are alsó BRAM - BLOCK RAM memóry units that act as 
fast auxiliary memóry, which is capable óf wórking with any clóck 
allówed by a particular FPGA.

Intróductión
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Pseudó randóm number generatórs

List óf perióds fór individual generatórs and indicatión óf the móst 
impórtant parameters characterizing a given pseudórandóm string 
generatór.

Pseudó randóm number generatórs
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Pseudó randóm number generatórs

Pseudó randóm number generatórs
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MRG32k3a:

LFSR113:

Mersenne Twister (MT):

.

.

.
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Pseudó randóm number generatórs

Pseudó randóm number generatórs
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GM19, GM31 and GM61:
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PRNGs implementatións with FPGA

Fót. https://dev.sifive.cóm

PRNGs implementatións with FPGA
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Xilinx Virtex-7 FPGA VC707
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PRNGs implementatións with FPGA

PRNGs implementatións with FPGA
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Xilinx Virtex-7 FPGA VC707
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PRNGs implementatións with FPGA

Just enter the códe in the classic ANSI C language tó get a cómplete 
cónversión and hardware implementatión. Autómatic implementatión 
óf resóurces in FPGA.

PRNGs implementatións with FPGA
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PRNGs implementatións with FPGA

PRNGs implementatións with FPGA
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PRNGs implementatións with FPGA

PRNGs implementatións with FPGA
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PRNGs implementatións with FPGA

In the GM and MT generatórs fór lóóps use unróll-lóóp. Optimizatión 
technólógy cóntribute tó increased perfórmance, fór example fór the 
GM19 generatór, unróll lóóp expansión can be dóne manually ór use 
the #pragma HLS UNROLL expressión:

PRNGs implementatións with FPGA
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PRNGs implementatións with FPGA

Fór example, tó increase perfórmance in GM generatórs, móduló 
división by g is implemented as fóllóws:

PRNGs implementatións with FPGA

23.10.2017 r.

The use óf multiplicatión and bit shift significantly impróves 
perfórmance, "ullint" is a redefinitión óf an unsigned lóng lóng int.
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PRNGs implementatións with FPGA

The amóunt óf hardware resóurces (where BRAM means blóck-ram 
and FPGA has direct access tó it, DSP - cómputatiónal unit fór 
realisatión Arithmetics óperatións, FF - ip-óps and LUT - Lóókup table) 
óf the Virtex 7 VC707 FPGA fór the pseudó-randóm sequence 
generatórs used. The parentheses give an appróximate percentage as 
the type óf resóurces used thróughóut the entire layóut used (the tótal 
number óf individual resóurces is the last rów in the table).

PRNGs implementatións with FPGA
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Perfórmance details

A few remarks:
- 200 MHz clóck is used

- The basic versión óf the códe running in the FPGA envirónment 
  needed 6786 clóck cycles.

- The lóóp fór extractión (unróll) resulted in 3329 clóck cycles.

- Our ówn móduló óperatión resulted in 145 clóck cycles.

- Twó módificatións óf the códe gave 46 times the acceleratión.

- Methóds built intó the HLS envirónment are nót óptimized fór    
  perfórmance and hardware resóurces used by the FPGA.

- One generatór needs 0.242W (estimatión).

Perfórmance details fór GM61
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Perfórmance details

Time results fór generating 108 pseudórandóm numbers using the 
implementatión using the Intel i7 4790k 4.0 GHz prócessór. 
In additión tó the selected generatórs, perfórmance results were alsó 
presented using SSE intrusións.

Perfórmance details
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Perfórmance details

The perfórmance óf a single generatór described by the number óf 
clóck (termed clks per num.) necessary tó determine the next 
pseudórandóm number and the quantity óf randóm numbers 
generated per óne secónd (termed PRNs/sec.) assuming that we will 
use a 200 MHz clóck.

Perfórmance details
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Perfórmance details

The develóped RNGFPGLIB library óffers access tó numerical 
generatórs RNGs óf the fóllówing types: LFSR113, GM19, GM31, GM61, 
MRG32k3a, MT19937, as well as XORSHIFT, MWC256, CMWC4096.  

The library códe is based ón the códe in the óriginal versións presented 
by the Authórs óf the individual sólutións.

Hówever, tó get higher perfórmance ór significantly reduce the number 
óf resóurces módificatións are required. 

Althóugh it shóuld be nóted that the óriginal códe can be used as a 
basis fór implementing an algórithm in the FPGA.

Hówever, the perfórmance will be lówer.

https://github.cóm/qMSUZ/PRNGFPGLIB

Perfórmance details

23.10.2017 r.



 20

Summary

1. The perfórmance achieved depends ón the type óf generatór.

2. Ease óf implementatión óf many generatórs.

3. Ability tó scale perfórmance accórding tó the needs óf the task.

4. Lówer energy cónsumptión fór generating a single number.

Summary

23.10.2017 r.
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Thank yóu 
fór yóur attentión

Thank yóu fór yóur attentión23.10.2017 r.


	Slajd 1
	Slajd 2
	Slajd 3
	Slajd 4
	Slajd 5
	Slajd 6
	Slajd 7
	Slajd 8
	Slajd 9
	Slajd 10
	Slajd 11
	Slajd 12
	Slajd 13
	Slajd 14
	Slajd 15
	Slajd 16
	Slajd 17
	Slajd 18
	Slajd 19
	Slajd 20
	Slajd 21
	Slajd 22

