Exercise 9: Pipelining (U.Crete, CS-225) 17-03-19, 19:36

HY-225: Ogyévwon_Ymoroylotdv Tp. En. Yrohoyiotdv
AvolEN 2017 © Mavemothuo Konng

Aoxnon 9:
Ewayoyn otnv Onoyerpio (Pipelining - Avoyétevon)

ITooBeouia émg Toitn 28 Magtiov 2017, doa 23:59 (6. 8.2)
BipLio (4n éxdoomn): Alofdote Tig evotntes 4.5 Ewg nou 4.8, oehideg 389 - 448,
9.1 Ewoyoywa, Hagoyn, Kabvetégnon, to llagdderyna ts Mrovyadas:

Awafdote Tig oehideg 389 - 392, xau Oeite to video Tng SLGAEENS OTO
elearn.uoc.gr/mod/page/view.php?id=7192

9.2 H Baowi) I0¢a tov Pipelined Datapath:

Aglte To video g O1GAeENS oTO elearn.uoc.gr/mod/page/view.php?id=7193, xau dtofdote ammd To
PuPAio Tig oerideg 405 - 409.

9.3 Iagoyn »o Kabvotégnon, Eava:

Awafdote Tig oehideg 393 - 394, xau Oeite o video Tng SLGAEENS OTO
elearn.uoc.gr/mod/page/view.php?id=7194

94 Aenrtonggis Aettoveyio Tov Pipelined Datapath ymeic AAAnieEagtioets 1)
AvxhodmoeLs:

Ag{te to video g dLdheENg oto elearn.uoc.gr/mod/page/view.php?id=7236, now dtofdote amd to
BipArio tig oehideg 409 - 417.

9.5 Toaduxn Avaragdotaon tns Onoyeroioc:

Agite to video tg dudheENg oo elearn.uoc.gr/mod/page/view.php?id=7237, na dtofdote amd to
BuPArio T oerideg 417 - 420.

9.6 Movada EAéyyov yia tnv Opoyergio:

Ag{te to video g dLdheENg oto elearn.uoc.gr/mod/page/view.php?id=7238, naw dtofdote amd to
PuPrio T oerideg 420 - 425.

9.7 Evtohég ALU: 41 5 BaBuidegs;

Agite to video tg dLdheENg oto elearn.uoc.gr/mod/page/view.php?id=7239

9.8 AlMreEngtioes netaEy Evrohov ALU: [Igoonégaoua

Agite to video g OudheEng oto elearn.uoc.gr/mod/page/view.php?id=7289, nan dtofdote and to
PPrio g oehideg 395 - 397, nabmg rou Tg 425 - 434 o omoieg rOAUTTOUVV EMONG HaL TA
noandtm Bépoto 9.9 nar 9.10. Ztg oehideg 430-434, AGfete v OYn cag OTL epels OTIS
dLaéEelg Palape To winhoua eléyyou / aviyvevong yid tnv Umaegn aAAnieEoQTNoemY ®aL TV
aOhaon mEoomeQdopaTos oty devtegny Pabuida g pipeline, 6w ®AVOUV OL HOVOVIXOL
emeEeQy0oTéG, ®oL OYL oty TRl Omwg ndvel to PBPAio yid Aoyovg amhotntag. O AdOYyog va
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Pérer navels To wOnlopa avtd oty devtepr Pabuida eivor 6TL exel vTaQyeL "eheBeQOc" x0OVOS
va yivel out] 11 00VAELd €V TOQAAMA® HE TNV AVAYVOOY ®OTOXWENTOV (ONAadT xweis va
yavetor emmhéov YeOvog edd Y& avti) Tn 0ovAeld), eved edv awtd tomoBetnOel oty TEITNY
Pabuida, toéte otV 0y Tov xOxkov goloyov, otnv toity Pabuida, To datapath dev ndvel
T{moTa YONOWO TEQLUEVOVTAGS VO ATTOPACIOEL TO RORAWUO AVTd eQv TREMEL 1] OEV TRETEL VAL
yiveL mpoomépaoua, xoL atd 0.

9.9 Datapath yd Ilgoonepaonato:

Agite to video g OudheEng oto elearn.uoc.gr/mod/page/view.php?id=7290, »ou dwafdote ovtd
mov €ypade To Bépa 9.8 magamdv.

9.10 'Eleyyos Y4 Ipoonegdoparo.:

Agite to video g OudAeENg oto elearn.uoc.gr/mod/page/view.php?id=7291, »ot dafdote ovtd
mov €ypade To Bépa 9.8 magamdvo.

9.11 EEdotnon ano mponyovuevn Evroii Load: Avapovi)

Aglte to video tng OudheEng oto elearn.uoc.gr/mod/page/view.php?id=7292, »ot dofdote amd To
PPrio tig oelideg 397 - 398, nabmg nar Tig 434 - 438 oL omoleg ®aAVTTOVV €MIONG ®OL TO
noandTm Bpa 9.12.

9.12 Kuxhlopo EAéyyov yid Avopovi:

Agite to video ™G OudAeENg oto elearn.uoc.gr/mod/page/view.php?id=7293, »at dwafdote ovtd
mov éypoape To Béua 9.11 oAV,

9.13 Zratxi AvaduartaEn Eviolav yud v Amoguyn Avopovov:

Agite to video g OudheEng oto elearn.uoc.gr/mod/page/view.php?id=7294, xon dtofdote and to
BipArio tig oehideg 398 - 399.

9.14 AllnieEagtiocic RAW, WAW, WAR:

Agite to video tg dLGheENG 07O elearn.uoc.gr/mod/page/view.php?id=7295

9.15 O AlMnAreEagtiocls ot duxi) pag Pipeline, Xvvoiuxd:

Aglte T0 video g d1aheENg oto elearn.uoc.gr/mod/page/view.php?id=7311

9.16 Awxhadwoeig xo Adpato, Ynodeon Amotvygios ts Avexhddwons xar
Axrvpmon Evrohov edv avti) Emroyeu:

Aglte to video g OLdheEng oto elearn.uoc.gr/mod/page/view.php?id=7312, »ot dofdote amd 1o
PuPAio T oelideg 399 - 405 now 438 - 442,

9.17 Ipofreyn Aroxhadmoewv:

Agite to video g dudheEng oto elearn.uoc.gr/mod/page/view.php?id=7313, »ou dtofdote amd to
BuPAio T oelideg 442 - 448.

Aoxnon 9: Omuzomoinon tov Pipelining:

v doxnon outi] 6o XOMNOLWOTooTE VOV TIQOCOUOLMTH Y& TNV OTTLXONOINON TG
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Aettovyiog g amhig pipeline Tov MIPS mov eldape oto padnua. [Todxeitan yid to ggyaieio
"Hase" mov é£xel avamtvybet oto IMavemothuo tov EdwpPoloyov, mou upmogel va
yonowpomomn el yid TAN00g oxomTMV, LETOED TV OTOLWV oL Y& TNV OFTIHOTONOT TG OLrTg
pog pipeline (] TEAOG-TAVTOV RATOLOG TOQOAAAYNG THG), ®OL TTOV givar OLaBEoLpo dwQedv amd
to Awdirtvo: www.icsa.inf.ed.ac.uk/research/groups/hase/ (aAAé 7OV OOg TQOTE(VOUUE VA TO
EYRATAOTI|OETE OO TNV TEQLOYT TOV nabnuatods pag, ooupova pe g eENg odnyies). Awafdote
no axolovBiote g Odryies Eyroatdotaong naw Xenong tov Hase amd tn dievBuvon:
www.csd.uoc.gr/~hy225/17a/ex09_hase man.pdf

(1) AmagOunote tig Pabuides (otddia) Tng pipeline Tov emeEeQyaoth) xran yio v »xdbe pio
TEQLYQaTe TeQUANTTTLRA (2-3 TEOTAOELS) TNV AetTtovyio TNG.

(2) Iowég Pabides eivor amagaitntes yia oheg T evtorég; Anhadi, mold otddia g pipeline
exteAOVV nATTOLAL Y OT|OLUN AELTOVQYIO YIoL ONES TIG EVTOAEG, AVEEOQTHTMG TUTTOV;

(3) Znv Pipeline vrdyovv ®GmoL0. 0TAOLO TC OO0 OV EXTEAOVY RATTOL YOT|OLU AELTOVQYia
VL0 #AITTOLOVG TUTTOUS EVTOA®V. ITold otddia evar avtd; ITolo 0tddlo dev vAveL vAmoLo YN oL
Aettovyio yio tig evrorés aplduntnic; TTowd otddio dev vdveL ndmmoLa XoNoLUn AELTOVQYIN Yio
TIC EVTOMEG store;

(4) AxrolouvBiote T moQamdvm odnyleg MOTE VO €YROTOOTIOETE OTNV TEQLOYT] OOC TOV
mpooopotwt] Hase. [Tagatnenote tnv extéleon Tmv eVIOADV Rl TIHS QUTES peTaPaivouy amd
T0 éva 0TAdL0 TG pipeline 0TO EMOUEVO PEYOL TNV OAOXANQWOT TOVGS. ['odte Hegrég dinés oag
OMNAOUYIEC EVIOMMV %OL TTOQATNQENOTE TNV EXTEAECT] TOVUS. ZUYHEXQLUEVO, YOAWPTE UEQINES
eVIOAES aQOUNTIOV TRAEEWV UETAED %RATOXWENTOV, HEQIRES UETAED AROATOXMOENTOV AL
otafeQv, rabmc now peQnés evtohés load naw store. To »dBe pia amo avtéc TG (TEELS)
TEQUITTWOELS YOATE OTNV avapoed 00g TIS EVTOAEG OV exTEAECOTE (TOL TEQLEXOUEVO TOU
oyetov "MEMORY.instr_mem.mem") ovvodevdpeva amo €va screenshot amo v mpocopoiwon.

(5) TotEte 1 €ENG dvo anolovbies eviohmv:

SUB R1 R2 R3 SUB R1 R2 R3
ADD R4 R5 R6 ADD R4 R1 R6
BREAK BREAK

Ymaoyer duadod avaueoa atov xedvo extéleons Twv dvo axolovOimv; I1don elvor nor ou
odethetal; Zto oynuatnd Pipeline (ratw aglotepd oto oyfjuo tov datapath) pmogeite va, deite
moLd evrol) Potoreton oe »é0e oTddLo Tov Pipeline, Ti dlopoQeTInd TOLQATNEEITE 0TV EXTELEON
TV dvo arohovOiwv; ITold evtoit meguuével oty detteen axolovdia; Ze toLo TAdLo %ol YLATE;
(ITagatnenote Ot 0 Hase vmoOéter wd pipeline OyL oaxQpdg dio pe avtiv mov euelg
TEQLYQA oL 0To pAadnua, 1] TEhog-tdvtwv oL pe Oha doa eimape gpeis oto pdbnua...).

(6) Baowopévol 0TIg OLOMOTMOELS TLG QO YOUUEVNS €QMTNONG WITOQE(TE VAL TE(TE OV VITAQYEL
Forwarding oto datapath mov mgooopoiwdoate; Ti Ba dAhale av fitav diadogeTind o' OtL elva;
Oa TEOYWEOVCE OTNV EXTEAEDT] 1) EVTOAT] IOV TEQLUEVEL YLOL TO OTTOTEAECUOL TNG TTQONYOUUEVNC
vOQITEQO/0QYOTEQM OV TTAV OLOPOQETLRAL,

Toomog Iagdadoons:

IMogadmote v doxnon auth on-line, oe poodn PDF (udvov) (umoget va elvon neipevo
unyovoyeadnuévo  f/xor  "onovaolopévo"  yewpdypado, oMG udvov oe uoedptn PDF).
IMopoadmote péow turnin ex09@hy225 [directoryName] éva 0Qyeio ovopott ex09.pdf
70V B0 TEQLEYEL TIG ALTTAVTIOELS 00G O€ OAES TLG TTAQATTAVW eQwTioeLS (1) éwg nau (6).

Oa eEetaoTelte ®ou TYPOPoLxa Yo TI aoxrNoels 8 xaw 9 (pali), amd Pondod Tov padiuatog, pe
draduraota yud tnv omoilo Ba evnueowOelte péow Nitd (email) ot Aloto Tov pobfpotog.
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