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"Calypso :‘Eva mAaiowo enegepyaciog powv dedopuévwy os enegepyaotr) ypadikwy,
vy epapprod£G paSLOMOUTTWV TIPOYPARUATI{OMEVWV OE AOYLOULKO"

NEPINHWH

Ao toug Apxaioug xpovoug o avBpwrtog mpoomaBbel va BpeL TPOTIOUG VOl ETILKOLVWVICEL
HE GAAOUC amo amootaoh. Aveédptnta amnod To av MPOKEeLTaL yLo GpUKTWPLEG oTtnv Apxala
EMada, tnAéypado otnv Apeplk Tou 17 awwva i aKOUA KAl CUYXPOVEC CUOKEUEG
OAOKANPWHATWY KUKAWUATWY, OAa £XOUV €va KOLVO UELOVEKTNA. Elval uAomolnpéva oe
UALKO, JE amoTtéAeopa va eivalt SUOKOAN N aAvIIKATACTOON TOug, N avafaduion toug,
KaBw¢ KaL n xpnoLlomnoinon Toug e TPOmo AAAOU Tou TPoBAEMOUEVOU.

Ta televtaia xpovia €xouv avantuxbel oL cuokeueg SDR (Software Defined Radios). Eivat
eAadpPLEC CUOKEUEG OL OTOLEG UAOTIOLOUV O€ UALKO HOVO Ta TIOAU BaOLKA NAEKTPOVLKA
HEPN (Omwg evioxuteg, RF-frontend) evw To MPWTOKOAAO EMLKOWVWVIAG OVATITUCOETAL O
AOYLOUKO. H petadopd amo UALKO o€ AOYLOLLKO avolyeL VEOUG opilovteg otnv Snuloupyia
EMAVATIPOYPAUUATI{OPMEVWY SIKTU WV, XOUNARG KATOVAAWGNG CUOKEVEC, Kataokeun all-
in-one cuUOTNUATWY, KAl OAQ AUTA UE UELWUEVO KOOTOG.

Av Kal aKoUyeTal EAKUCTIKO, BETEL VEEG TIPOKANOELS oTnV €flowaon NG anodoong tou
AOyLoULIKOU HE autr) Tou UAKOU. Mpog autd to okomo, €xouv aflomolnBel texvoloyieg
onwg application-specific integrated circuit (ASIC), reconfigurable hardware (FPGA),



programmable Digital Signal Processors (DSP) and General Purpose Processors (GPP), e
NV MPWTIN VA OTOXEVUEL OTNV aufnuévn amodédoon evw n TeAeuTalol OTNV €UKOALX
TIPOYPOAULATIOUOU.

Ye pla mpoomaBela eUpEONG TNG XPUOHG TOUNG LETaEL Twv Suo, €xel mpotabel n xprion
NG UTOAOYLOTIKAG SUvouNng tTwv Koptwv ypadkwyv (GPU). Ouwg ywa tqv mAnRpn
aélomoinon Twv aUTWV Twv SUVATOTATWV £lval AmapaitnTo To AvVIioTo X0 AOYyLoMKO. OL
TPEXoLOoeG Mpoomabeleg meplopilovtal oto va ~“unalwvouv” tnv umootnpn GPU oe
AOYLOULKO TO omolio elxe kKataokevaoTel yla xprion novo os CPU.

e aut tnVv epyacia €oUupe avamrtuel €va €UEALKTO OUOTNUA LKOVO VO XELPLOTEL
6ebopéva eite we makéta (yia xprjon os CPU) eite wg mAaiola (yia xprion oe GPU). To
TIPWTOKOAO ouyxpoviopoU uAormoleital oe CPU evw tal vApATA EPYATEG UMOPOUV Vol
Bpiokovtal eite otnv GPU eite otnv CPU. Eival oxedlacpévo va SleUKOAUVEL TOV
TIPOYPOAUHATLOT O BEUATA CUYXPOVIOMOU, EVW TNV 8lat oTiypr va SLEUKOAUVEL TV
EVOWUATWON VEWV CUVAPTAOEWV OKOMO KOL OV OLUTEG BploKovTal 08 KAELOTO KWOLKAL.

Qg p€oov PETPNONC NG amodoonG UAOTIOLCAUE TO TIPWTOKOAANO petadoong €miyslou
Pndlakol onupatog tnAeopaong (DVB-T) otnv Calypso kat oto Gnuradio. JUVoAlKa, n
Calypso umeptepel tou Gnuradio kat oe amdédoon kot oe aflomoinon MOPwWV OTLG
pHovadikee pogc. Ekel mou to Gnuradio amodidel kaAutepa eival ot TIOAANATIAEG POEG
KUpLw¢ emeldn) to Gnuradio ekteAéLtal oto “sumopo” meptBariov tng CPU evw n Calypso
ekteAéLtal o meptBairAov GPU To 0omoio £XeL aVAAOYLIKA TIEPLOPLOUEVOUC TTOPOUG.

ErunpbooBeta, mapéXOUE CUUMEPATHA WE TTPOC TO TIOTE VA KWALKOG elval KAAUTEPO va
ekteAeital og CPU kal KATw armo moleg cuvOnkeg elval kaAUtepa va petadEpetal o GPU.
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ABSTRACT

Since ancient times, humans have been trying to find ways to remotely communicate one
another. No matter whether we refer to fryctories in ancient Greece, telegraphs in the
States of the 17th century or contemporary chip-based devices, they all share a common
fault: they are built on hardware; something that renders them difficult to be replaced,
updated or be used in any way other than expected.

Lately, Software Defined Radios (SDR) have emerged. They are lightweight devices
implementing in hardware only the most essential electronic parts (amplifiers, RF-front
end, and so forth) while the protocol is implemented purely in software. Transposing logic
from hardware to software opens up new horizons for reconfigurable networks, energy
efficient devices, all-in-one devices, and all that at a low cost.

Charming as it sounds, it sets new challenges on the equalization of software performance
to that of dedicated hardware. Towards this goal, various underlying hardware
technologies have been used, like application-specific integrated circuit (ASIC),
reconfigurable hardware (FPGA), programmable Digital Signal Processors (DSP) and
General Purpose Processors (GPP), the former outmatching in performance, while the
latter in programmability.

In an effort to find the golden section between the two, it has been proposed to use the
computational capabilities of Graphics Cards. But to fully leverage its capabilities
additional software is required. Contemporary approaches try to hack GPU support on
existing software, which was originally built for CPU purposes.

In this project we have developed a versatile streaming engine able to handle both item-
based process chains (implemented in CPU) and frame based process chains
(implemented in GPU). The synchronization protocol is implemented in CPU side while
worker threads can be located either in CPU or GPU. It is designed to be relieve the
programmer from any synchronization issues, while at the same it is function-agnostic so
that new functions (even in binary libraries) can be integrated easily.

As a measurement mean, we have implemented the Digital Video Broadcast — Terrestial
(DVBT) both to Calypso and to Gnuradio. Overall, Calypso outperforms Gnuradio both in
terms of throughput and CPU utilization on a single stream. Where Gnuradio is better, is
when multiple streams are in use, mostly because Gnuradio run in the well off of CPU
side while Calypso relies to the limited GPU side resources.

In addition, conclusions are provided as of when a module is better to be implemented in
CPU and under which circumstances is better to be offloaded to GPU.






