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KUPNI SMLOUVA

uzaviena nize uvedeného dne, mésice a roku podle ustanoveni § 2079 a nasl. zakona ¢. 89/2012
Sb., ob&ansky zakonik, ve znéni pozdé&jsich predpisl (dale jako ,Ob&ansky zakonik®), mezi nize
uvedenymi smluvnimi stranami (dale jako ,,Smlouva®):

Univerzita Karlova

se sidlem: Ovocny trh 560/5, 116 36 Praha 1
1C: 00216208

DIC: CZ00216208

Soucast: Matematicko-fyzikalni fakulta
Ke Karlovu 2027/3, 121 16 Praha 2

zastoupena:

Doc. RNDr. Mirko Rokytou, CSc., dékanem Matematicko-fyzikalni fakulty
ve vécech smluvnich: Ing. Blankou Svobodovou, tajemnici Matematicko-fyzikalni fakulty

Bankovni spojen: Komerc¢ni banka a.s., Vaclavské nam. 42, 114 07 Praha 1
Cislo uctu: 38330021/01001D datové schranky: piyj9b4

(dale jako ,,Kupujici®)

a

obchodni firma/nazev: M Computers s.r.o.

se sidlem: Ulehlova 3100/10, 628 00 Brno-Li3ef
zastoupen: Markem Vasickem, jednatelem

IC: 26042029

DIC: CZ26042029

bankovni spojeni: CSOB a.s., €.04.: 212969008/0300

kontakt pro hiaseni vad: |
(dale jako ,Prodavajici®)

(Kupujici a Prodavaji dale spole¢né jen ,,Smluvni strany*)

1 PREDMET KOUPE

1.1 Za podminek uvedenych v této Smlouvé se Prodavajici zavazuje dodat vypocetni GPU servery
a diskové pole pro studijni program Bioinformatika (dale jako ,PFedmét koupé&*), pricemz
podrobné technické specifikace Pfedmétu koupé jsou uvedeny v PFiloze €. 1, kterd tvofi
nedilnou soucast této Smlouvy), a Kupujici se za podminek této Smlouvy zavazuje zaplatit
Prodavajicimu za dodani Pfedmétu koupé kupni cenu dle ¢l. 2 této Smlouvy.

1.2 Dodanim Pfedmétu koupé Prodavajicim Kupujicimu se pro Gclely této Smlouvy rozumi téz
jeho navrh kompletace pfedmétu koupé a doprava na adresu uvedenou v Cl. 3 odst. 3.2 této
Smlouvy (déle jen ,Dodani®).

1.3 Pfedmét koupé bude realizovan za podminek stanovenych v této Smlouvé, v souladu
s vysledkem zadavaciho fizeni verejné zakazky na dodavky s nazvem ,Vypocetni GPU
servery a diskové pole pro studijni program Bioinformatika" a rozhodnutim
zadavatele, jimZ je Kupujici, o vybéru dodavatele (tj. v souladu se zadanim verejné zakazky
a nabidkou vybraného dodavatele, jimz je Prodavajici, v rozsahu stanoveném v zadavaci
dokumentaci vefejné zakazky).

1.4 Pfedmét koupé bude realizovan v souladu se zadavaci dokumentaci, nabidkou vybraného
dodavatele (Prodavajiciho), pravnimi a technickymi pozadavky platnymi v dobé podpisu
Smlouvy a predpisy souvisejicimi.

1.5 Predmét koupé a v3echny jeho soucasti budou tvofit véci nové, tj. nepouzité.

1.6 Instalaci softwaru Pfedmétu plnéni provede Kupujici.
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2.2

3.2

3.3

3.4

3.5

3.6

4.2

4.3

4.4

4.5

KUPNI CENA

Kupni cena dohodnuta Smluvnimi stranami za Dodani Pfredmétu koupé cini:
2 396 604,00,- K€ bez DPH

DPH 21 % ve vysi 503 286,84,- K&

2 899 890,84,- K¢ vcetné DPH

(dale jako ,,Kupni cena®).

Prodavajici prohlasuje, Ze Kupni cena pIné pokryva veskeré jeho naklady spojené s Dodanim
Pfedmétu koupé a jeho montazi (instalaci), zprovoznénim a zaskolenim obsluhy podle této
Smlouvy.

DODACT PODMINKY

Prodavajici se zavazuje dodat Kupujicimu Pfedmét koupé a pfedat Kupujicimu veskeré
doklady vztahujici se k Pfedmétu koupé, které jsou nutné k prevzeti a uzivani Pfedmétu
koupé, a to ve Ih{té do 6 tydn( ode dne uzavieni této smlouvy, tj. ode dne podpisu této
smlouvy obéma Smluvnimi stranami.

Mistem dodani Pfedmétu koupé€ se rozumi nasledujici adresa: Katedra softwarového
inZenyrstvi, Matematicko-fyzikalni fakulta Univerzity Karlovy, Malostranské nam. 2/25, 110
00 PRAHA 1.

Prodavajici je opravnén dodat Kupujicimu veskeré polozky Pfedmétu koupé bud'v ramci jedné
dodavky, nebo postupné po Castecnych dodavkach.

Pfesny termin Dodani PFedmétu koupé je Prodavajici povinen oznamit Kupujicimu nejméné
48 hodin predem, jinak neni Kupujici povinen Pfedmét koupé prevzit.

O predani a prevzeti Predmétu koupé bude opravnénymi osobami vyhotoven Protokol o
pFedani a pFevzeti.

Vlastnické pravo k Pfedmétu koupé jakoZ i nebezpeci 3kody na Pfedmétu koupé prechazeji
na Kupujiciho okamzikem prevzeti Pfedmétu koupé, tj. podpisem Protokolu o pFedani a
pFevzeti opravnénymi osobami dle ¢l. 8. této Smlouvy.

PLATEBNIT PODMINKY

Prodavajici je opravnén fakturovat za Dodani Pfedmétu koupé na zakladé podepsaného
Protokolu o pfedani a pfevzeti opravnénymi osobami.

Cena bude hrazena Kupujicim na zakladé faktur vystavenych Prodavajicim. Faktura musi mit
veskeré nalezitosti dafového dokladu v souladu se zakonem ¢&. 235/2004 Sb., o dani
z pfidané hodnoty, v platném znéni; prilohou faktury dle ¢l. 4 odst. 4.2 této smlouvy bude
Protokol o predani a prevzeti dle ¢l. 3 odst. 3.6 této smlouvy, podepsany opravnénymi
osobami uvedenymi v ¢l. 8 této Smlouvy.

Splatnost faktury bude Cinit 30 kalendarnich dni ode dne jejiho doruceni Kupujicimu. Za den
uhrady dané faktury bude povazovan den odepsani fakturované ¢astky z Gctu Kupujiciho.

Kupujici si vyhrazuje pravo vratit Prodavajicimu do data jeho splatnosti dafovy doklad
(fakturu), ktery nebude obsahovat veskeré Udaje vyZzadované zavaznymi pravnimi predpisy
CR nebo touto smlouvou, nebo v ném budou uvedeny nespravné Uu(daje
(s uvedenim chybé&jicich nalezitosti nebo nespravnych udajd) anebo nebude dolozen vyse
uvedenym protokolem o predani a pfevzeti podepsanymi opravnénymi osobami uvedenymi
v Cl. 8. této smlouvy (tyka se faktury dle Cl. 4 odst. 4.2 této smlouvy). V takovém pfipadé
zaCne bézet doba splatnosti dafiového dokladu (faktury) az dorucenim fadné opraveného
danového dokladu (faktury) Kupujicimu.

V kazdé faktufe musi byt uveden nazev projektu a jeho registracni Cislo:

Transformace pro VS na UK, REGISTRACNI CISLO: NPO_UK_MSMT-16602/2022,
Financovano Evropskou unii — NextGenerationEU.
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4.6

51
52

5.3

5.4

5.5

5.6

5.7

6.2

6.3

6.4

6.5

Kupujici se zavazuje umoZznit provadét kontrolu subjektim opravnénym ke kontrole
dotacnich prostiedkl poskytnutych na vyse uvedeny projekt.

VADY PREDMETU KOUPE A ZARUENT DOBA
Prodavajici prohlasuje, ze Pfredmét koupé nema jakékoliv vécné nebo pravni vady.

Prodavajici poskytuje Kupujicimu zaruku za jakost celého Pfedmétu koupé v délce 36 mésicl,
pfi¢emz Kupujici pozaduje poskytnuti zaruky v rezimu NBD, on site. Vyjimku tvofi polozka C.
2 Pfilohy €. 1-Technicka specifikace Diskové pole, pro kterou poskytne Prodavajici Kupujicimu
zaruku za jakost v délce 60 mésicl. Konkrétni délky poskytnutych zaruk jsou rovnéz soucasti
PFilohy ¢. 1-Technicka specifikace. Zarucni doba vSech poloZzek Pfedmétu koupé pocina bézet
dnem prevzeti Pfredmétu koupé Kupujicim. V pripadé Casteénych dodavek pocina zarucni
doba pro veskeré polozky Pfedmétu koupé bézet teprve dnem prevzeti posledni dil¢i dodavky
PFedmétu koupé Kupujicim.

Kupujici podle této Smlouvy neni povinen pfi pfevzeti nebo co nejdfive po prevzeti Predmétu
koupé od Prodavajiciho uskutecnit jeho prohlidku za tGcelem zjisténi vad Pfredmétu koupé.
Smluvni strany se dohodly, Ze vylouleni této povinnosti jakoZ i ostatnich povinnosti
Kupujiciho podle ustanoveni 88§ 2104, 2105 a 2112 ObcCanského zakoniku nema jakykoliv vliv
na odpovédnost Prodavajiciho za veskeré vady Pfedmétu koupé uplatnéné u Prodavajiciho
Kupujicim kdykoliv v prib&hu zaruéni doby a na povinnost Prodavajiciho tyto vady odstranit
dle Cl. 5 odst. 5.4. této Smlouvy.

Po dobu trvani zarucni doby dle Cl. 5 odst. 5.2 této Smlouvy se Prodavajici zavazuje bezplatné
odstranit veskeré vady Pfedmétu koupé ve Ih{té 30 dnl. Prodavajici je povinen odstranit
vady na své néklady tak, aby Kupujicimu nevznikly zadné vicenéklady. Jestlize Kupujicimu
vicenaklady presto vzniknou, hradi je Prodavajici. O odstranéni vady bude sepsan protokol,
ktery podepisi obé smluvni strany, navrh protokolu pfipravi Prodavajici.

Pokud Prodavajici vady zbozi oznamené Kupujicim v zaru¢ni dobé neodstrani ve stanovené
IhGt&, je Kupujici opravnén zadat odstranéni vad na naklady prodavajiciho jinému odbornému
dodavateli (jinému autorizovanému dodavateli nebo pfimo vyrobci zbozi); povinnosti
Prodavajiciho plynouci ze zaruky za jakost zbozi tim nejsou dotCeny.

Vady oznamuje Kupujici pisemné zpravidla e-mailem s moZznosti predchoziho telefonického
projednani na kontaktech Prodavajicino uvedenych v ¢l. 8 odst. 8.1 této smlouvy.

Kupujici je opravnén uplatnit naroky z vad zbozi nejpozdéji posledni den zaruéni doby,
pricemz za Fadné uplatnéné se povazuji i naroky uplatnéné Kupujicim ve formé doporuceného
dopisu odeslaného Prodavajicimu posledni den zaruéni doby.

SANKCE

V pfipadé, Ze Prodavajici porusi své povinnosti dodat Pfedmét koupé podle této Smlouvy
v terminu podle ¢l. 3 odst. 3.1 této Smlouvy, bude povinen zaplatit Kupujicimu smluvni
pokutu ve vysi 0,1 % z kupni ceny za kazdy, i zapocaty den prodleni.

V pfipadé prodleni Kupujiciho s platbou Kupni ceny za Pfedmét koupé je Prodavajici opravnén
Gctovat Kupujicimu arok z prodleni ve vysi 0,05 % z dluzné Castky za kazdy, i zapoCaty den
prodleni.

V pripadé, Zze Prodavajici porusi svou povinnost odstranit jakoukoliv vadu Pfedmétu koupé
ve IhGt& uvedené v ¢&l. 5 odst. 5.4 této Smlouvy, bude povinen zaplatit Kupujicimu smluvni
pokutu ve vysi 0,05 % z kupni ceny za kazdy, i zapoCaty den prodleni.

V pfipadé poruseni povinnosti dle ¢l. 9 odst. 9.4 a odst. 9.5 této smlouvy se prodavajici
zavazuje uhradit kupujicimu smluvni pokutu ve vysi 1 000 K¢, a to za kazdy zjistény pfipad
poru$eni téchto povinnosti.

Zaplacenim jakékoli smluvni pokuty podle této Smlouvy neni dotCen narok Kupujiciho na
néahradu vzniklé Skody v pIné vysi.
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7.3
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8.2

8.3

9.2

9.3

10
10.1

UKONCENT SMLOUVY

Tato Smlouva mUze byt predéasné ukonéena pouze na zakladé dohody obou Smluvnich stran
nebo odstoupenim Kupujiciho v souladu s timto ¢lankem Smiouvy.

Kupujici je opravnén odstoupit od této Smlouvy v pfipadé, Ze Prodavajici je v prodleni
s dodavkou Pfredmétu koupé po dobu delsi nez 30 dni oproti terminu sjednanému v ¢l. 3 odst.
3.1 této Smlouvy a nezjedna napravu ani do 10 dni od doruceni pisemné vyzvy Kupujiciho.

V pfipadé ukon&eni smlouvy, zejména z divodu uvedeného v odst. 7.2 tohoto &lanku,
provedou smiluvni strany nejpozdé&ji do 14 dnd od Gc&innosti ukon&eni smlouvy vypoFadani
vzajemnych zavazkl a pohledavek, zejména vraceni plnéni poskytnutého na zakladé
zalohové faktury dle €l. 4 odst. 4.1 této smlouvy na Ucet Kupujiciho uvedeny v zahlavi této
Smlouvy.

Odstoupeni od Smlouvy je uc¢inné okamzikem doruceni pisemného oznameni o odstoupeni
od Smlouvy Prodavajicimu Kupujicim.

Ukoncenim této Smlouvy nejsou dotéena ustanoveni tykajici se smluvnich pokut a ustanoveni
tykajici se takovych prav a povinnosti, z jejichz povahy vyplyva, Zze maji trvat i po skonceni
ucinnosti této Smiouvy.

OPRAVNENE OSOBY

Komunikace mezi Smluvnimi stranami bude probihat zejména prostiednictvim nasledujicich
opravnénych osob, povérenych pracovnikﬁ nebo statutarnich zéstupcﬁ smluvnich stran:

a) Opravnénou osobou Kupuiicino je I
b) Opravnénou osobou_prodavajiciho je |

Opravnéné osoby, nejsou-li statutarnim organem, nejsou opravnény ke zménam této
Smlouvy, jejim doplfikiim ani zruseni, ledaze se prokazi plnou moci udélenou jim k tomu
osobami opravnénymi jednat navenek za pfisludnou smluvni stranu v zalezitostech této
Smlouvy. Smluvni strany jsou opravnény jednostranné zmeénit opravnéné osoby, jsou v3ak
povinny takovou zménu druhé smluvni strané bezodkladné pisemné oznamit.

Veskeré uplatfiovani narokl, sd&lovani, zadosti, pfedavani informaci apod. (dale téz jako
.Sdéleni“) mezi Smluvnimi stranami dle této Smlouvy musi byt pfislusnou Smluvni stranou
provedeno v pisemné formé a doruceno druhé Smluvni strané osobné, doporucenou postou,
nebo e-mailem s pouzitim uznavaného elektronického podpisu.

OSTATNI UJEDNANT

Odpovédnost za $kodu na Pfedmétu koupé nebo jeho ¢asti nese Prodavajici v plném rozsahu
az do dne predani a prevzeti celého Predmétu koupé. Prodavajici je povinen nahradit
Kupujicimu $kodu v pIné vysi, ktera vznikla pri Dodani Predmétu koupé.

Smluvni strany se dohodly na tom, Ze Zadna ze smluvnich stran neni opravnéna postoupit
prava a zavazky z této Smilouvy treti osobé bez vyslovného pisemného souhlasu druhé
smluvni strany.

Prodavajici je osobou povinnou spolupﬂsobit pfi vykonu finan¢ni kontroly provadéné v
souvislosti s Ghradou zboZi nebo sluzeb z vefejnych vydajd podle ustanoveni § 2 pism. e)
zakona ¢&. 320/2001 Sb., o financni kontrole ve vefejné spravé a o zméné nékterych zakond,
ve znéni pozd&jsich predpist.

SPOLEENA A ZAVEREENA USTANOVENT
V pfipadé, Ze se vyskytne jakakoli prekazka, zejména

0] prodleni Kupujiciho s poskytnutim soudinnosti, které by podmifiovalo plnéni
Prodavajiciho;
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10.2

10.3

10.4

10.5
10.6

10.7

10.8

10.9

10.10

10.11

10.12

(i) okolnosti vylucujici odpovédnost dle § 2913 odst. 2 Obcanského zakoniku, apod.,

ktera by mohla mit jakykoli dopad do terminl dodani Pfedmétu koup&, ma Prodavajici
povinnost o této prekaZce Kupujiciho pisemné informovat, a to nejpozdéji do péti (5)
kalendarnich dnl od okamziku, kdy se tato prekazka vyskytla. Pokud Prodavajici v této
pétidenni IhGté o prekazkach pisemné neinformuje, zanikaji vedkera prava Prodavajiciho,
kterd se na existenci pfisludné prekazky vazi, zejména Prodavajici nebude mit narok na
jakykoli posun termin{ dodavky Pfredmétu koupé.

Smluvni strany se zavazuji vzajemné spolupracovat a poskytovat si veSkerou nutnou
soucinnost potiebnou pfi dodavce Predmétu koupé podle této Smlouvy. Smluvni strany jsou
povinny se vzajemné informovat o vedkerych skuteCnostech, které jsou nebo mohou byt
ddlezité pro pInéni této Smiouvy.

Prodavajici je povinen postupovat pfi dodavce Pfedmétu koupé s naleZitou odbornou péci a
podle pokyn{ Kupujiciho.

Vyjma zmén opravnénych osob podle ¢lanku 8.2 této Smlouvy mohou veskeré zmény a
doplriky této Smlouvy byt provedeny pouze na zakladé pisemného dodatku k této Smiouve,
podepsaného obéma Smluvnimi stranami.

Tato Smilouva se fidi pravnim rfadem Ceské republiky.

Spor, ktery vznikne na zakladé této Smlouvy nebo ktery s ni souvisi, se Smluvni strany
zavazuji fes8it pfednostné smirnou cestou, pokud mozno do tficeti (30) dni ode dne, kdy
o sporu jedna smluvni strana uvédomi druhou smluvni stranu. Jinak jsou pro feseni sporﬂ
z této Smlouvy pfislusné obecné soudy Ceské republiky.

V pfipadé, Ze nékteré ustanoveni této Smlouvy je nebo se stane v budoucnu neplatnym,
nedc¢innym ¢i nevymahatelnym nebo bude-li takovym pfislusnym organem shledano,
zUstavaji ostatni ustanoveni této Smlouvy v platnosti a Géinnosti, pokud z povahy takového
ustanoveni nebo z jeho obsahu anebo z okolnosti, za nichz bylo uzavieno, nevyplyva, zZe je
nelze oddélit od ostatniho obsahu této Smlouvy. Smluvni strany se zavazuji nahradit
neplatné, neucinné nebo nevymahatelné ustanoveni této Smlouvy ustanovenim jinym, které
svym obsahem a smyslem odpovida nejlépe ustanoveni plvodnimu a této Smlouvé jako
celku.

Smiluvni strany prohlasuji, Ze skuteCnosti uvedené v této Smlouvé nepovazuji za
obchodni tajemstvi ve smyslu § 504 ObCanského zakoniku a udéluji svoleni k jejich uziti a
zvefejnéni bez stanoveni jakychkoli dalSich podminek.

Tato smlouva je vyhotovena v jednom stejnopise v elektronické podobé a je elektronicky
podepsana viemi smluvnimi stranami.

Tato Smlouva nabyva platnosti dnem jejiho podpisu Smluvnimi stranami. Tato smlouva se
povinné uverejiuje prostfednictvim registru smluv dle zakona ¢. 340/2015 Sb., o zvlastnich
podminkach ucinnosti nékterych smluv, uvefejiovani téchto smiuv a o registru smluv (zakon
0 registru smluv), v platném znéni. Smluvni strany se dohodly, Ze tuto smlouvu
prostfednictvim registru smluv uvefejni Univerzita Karlova, Matematicko-fyzikalni fakulta
(Kupujici). Smlouva nabyva ucinnosti okamzikem uverejnéni v registru smluv.

Nedilnou soucasti této Smlouvy jsou nasledujici prilohy:
Pfiloha €. 1 — Technické specifikace

Pfiloha €. 2 — Protokol ML

Pfiloha ¢. 3 — Protokol HPC

Smiluvni strany prohlasuji, Ze si tuto Smlouvu precetly, Ze s jejim obsahem souhlasi a na
dikaz toho k ni pripojuji svoje podpisy.

V Praze dne viz el. podpis V Brné dne viz el. podpis

Kupujici: Prodavajici:

elektronicky elektronicky

Ing. Blanka Svobodova Marek Vasicek
Tajemnice MFF UK jednatel spolec¢nosti

M Computers s.r.o.
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Pfiloha €. 1 — Technické specifikace

TABULKA NABIDKOVE CENY

Cislo
polozky

Nazev polozky
NABIZENY PRODUKT

Pocet
kmpl

Cena 1 kmpl
K& bez DPH

Celkova cena
Ké bez DPH

Ké DPH 21%

Celkova cena
K& vé. DPH

¢. faktury

Headnode clusteru: Asus RS500A-

E11-RS4

Diskové pole: Infortrend EonStor

DS 3024RU

GPU server ML: Asus ESC4000A-

E12

GPU server HPC: Asus RS720-E12-

RS12

204230024

V p¥ipadé, Ze technické podminky obsahuji odkazy na obchodni firmy, ndzvy nebo jména a piijmeni, specificka ozna¢eni zboZi a sluzeb,
které plati pro uré¢itou osobu, poptipadé jeji organiza¢ni slozku za pfizna¢né, patenty na vynalezy, uzitné vzory, pramyslové vzory,
ochranné znamky nebo oznaéeni pavodu, umoZziuje zadavatel , vyslovné poufZiti i jinych, kvalitativné a technicky obdobnych resent,
které naplni zadavatelem pozadovanou ¢i odbornikovi ziejmou funkcionalitu, a to v souladu s § 89 odst. 6 Zakona ¢. 134/2016, o
zadavani verejnych zakazek, v platném znéni.

Nabidkova cena

celkem Nabidkova cena
Ké& bez DPH DPH 21% celkem
jedna se o hodnotici Ké vé. DPH
kritérium &. 3
2 396 604,00 Ké 503 286,84 K¢ 2899 890,84 K¢

Ugastnik vyplni odeméené Zluté (pip. oranzové) podbarvené buiiky pro:

a) stanoveni nabidkové ceny

b) doplnéni oznaéeni nabizeného produktu (nap¥. part number)

¢) doplnéni popisu naplnéni pozadavka jednotlivych poloZek tabulky obsaZzenych v listu 1 tohoto seSitu

(pokud je to mozné, uvadéjte vyrobce a konkrétni model nabizeného spIinéni pozadavku)

V Brné dne viz el. podpis

elektronicky

za dodavatele
Marek Vasicek

jednatel spole¢nosti M Computers s.r.o.
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Technicka specifikace pro zakazku

Obnova GPU clusteru
ktera se skladé ze €ty¥ nize popsanych soucasti podrobné rozepsanych v nasledujicich listech tohoto
seSitu

OBECNA CAST

Predmét dodavky

Jedna se o dodavku ¢ty ¢asti, které z ¢asti posili stavajici GPU vypocetni cluster a z ¢asti nahradi stavajici,
dnes jiZ zastaralé zarizeni.

Soucésti dodavky je headnode clusteru, ktery bude z&roven slouZit jako file server s pripojenym diskovym
polem, které je také souéasti dodavky. Do budoucna se pocita s tim, Ze tento server+pole se stanou
soucasti Lustre svazku jako redundantni OSS. UZivatelé clusteru na headnode obcas pocitaji nékteré
jednoduché ulohy (preklad SW, preprocesing dat, apod.)

DalSim prvkem dodéavky je GPU server specializovany na Machine Learning (dale jen ML) a poslednim
prvkem je GPU server uréeny pro védeckotechnické vypocty nebo trénovani rozsahlych modeld pro ML.
Stavajici prvky clusteru jsou propojeny 10 GE switchem s porty typu SFP+. Do budoucna se po¢ita s
pripojenim v3ech serverd (headnodu i obou GPU serverd) k Lustre svazku, proto v kazdém z nich musi
byt volna pozice na HCA pro Infiniband HDR.

GPU cluster je sloZen z pocitaca architektury x86_64 a vSechny nové prvky by mély mit tutéZ architekturu
z duvodu kompatibility spousténého vypocetniho software.

Instalaci software provede zadavatel. Souéasti dodavky je navrh a kompletace dodavanych strojd, jejich
dodéni a zajisténi poZzadovanych zaruénich podminek.

Soucasti dodavky nejsou rackové skiiné ani jiné, v zadavaci dokumentaci neuvedené, komponenty.

Spoleéna ramcova ustanoveni

Stroje jsou uréeny pro provoz v servrovné se studenou ulickou. Maximalni hloubka serveru/pole je
limitovana rackovymi skiinémi hloubky 900 mm a existujicimi rozvody - limit pro hloubku serveru/pole je
860 mm.
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TECHNICKA SPECIFIKACE CAST

Zadavatel pozaduje spInéni nasledujicich parametra (véetné Ggastnikem
doplnéného popisu naplnéni)

Headnode
Parametr Minimélni poZadovana hodnota Popis na/lplnem .
uvedeni part number v relevantnich p¥ipadech
Provedeni *Asus RS500A-E11-xxx. Uréene pro montaz do skfiné Rack,
*Uréené pro montaz do skiiné Rack, dodani véetné vysuvnych lizin dodani veetné vysuvnych lizin
*Prostorové naroky: max 1U, hloubka max 860 mm *Prostorové naroky: 1U, hloubka max 842 mm
ATCTITERTUTE & ACU_ U (RUMTPAto T ST eI SeTVeTY
cPu *PoZadovana architektura je x86_64 (kompatibilita se stavajicimi servery zapojenymi do |zapojenymi do clusteru)
clusteru) =1 socket, CPU AMD Epyc 7543 (32 jader, 64 vlaken)
emin 1 socket, CPU min 32 jader/64 vlaken *Min zakladni frekvence 2.8 GHz
*Min zakladni frekvence 2.8 GHz *Min velikost cache 256 MB
*Min velikost cache 256 MB *Pocet pamétovych fadi¢a na jednom CPU 8
*Pocet pamétovych fadi¢d na jednom CPU min 8 «Systém musi dosahovat s danym CPU skére vétsi nez
*Systém musi dosahovat s danym CPU skére min 250 v testu SPECrate2017_fp na strance |pozadovanych 250 v testu SPECrate2017_fp na strance
https://spec.org/ https://spec.org/
RAM <517 GB (BX 64GB)
*Min 512 GB *DDR4 ECC, 3200 MHz
*DDR4 ECC, min 3200 MHz *Rovnomeérné osazeni pamétovych kanalt
*Rovnomérné osazeni pamétovych kanala *Mozné budouci rozsifeni na min 1024 GB bez nutnosti
*Mozné budouci rozsifeni na min 1024 GB bez nutnosti vymény stavajici RAM vymeény stavajici RAM (8 slotd volnych)
Disky, Fadi& «2xSSD pro datova centra, min velikost kazdého 480 GB «2xSSD pro datova centra, velikost kazdého SSD 480 GB
*Oba disky zapojeny jako RAID1 =Oba disky zapojeny jako SW RAID1
Napajeni *Redundantni napajeni ze 2 zdroja *Redundantni napajeni ze 2 zdroju
«Certifikace zdroja min 80 Plus Platinum =Certifikace zdroja 80 Plus Platinum
Sloty, porty *Min 2x10GE LAN SFP+
«Min 2xFC32 kompatibilni s diskovym polem (polozka 2 dodavky) 1x PCI-E LAN karta 2x10GE LAN SFP+
Min 1x volny PCle slot vhodny pro Infiniband HBR HCA (PCle Gen 4.0 x16 nebo OCP 3.0) |1 PCI-E HBA karta 2xFC32 kompatibilni s diskovym polem
«1x volny PCle slot vhodny pro Infiniband HBR HCA (PCle Gen
4.0 x16 nebo OCP 3.0)
P¥islusenstvi  [e2x FC32 kabel 2m, na jedné strané transceiver kompatibilni s porty v diskovém poli
(polozka 2 dodavky), na druhé strang kompatibilni s FC32 kartou v serveru =2x FC32 kabel 2m, na jedné strané transceiver kompatibilnis
porty v diskovém poli (polozka 2 dodavky), na druhé strané
kompatibilni s FC32 kartou v serveru
Kompatibilita |*RHEL 8,9 ANO
Vzdalena =Nezavisly HW management (out-of-band)
sprava *KVM-over-LAN s dedikovanym ethernet portem
«VyZzadovano vzdalené ovladani vypnuti/zapnuti/reset a konzola KVYM ANO
Zaruka =Na server bude poskytovana zaruka 3 roky NBD na misté ANO
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TECHNICKA SPECIFIKACE CAST

Zadavatel pozaduje spInéni nasledujicich parametra (véetné Ggastnikem
doplInéného popisu naplnéni)

Diskové pole

Popis naplnéni

Parametr Minimélni poZzadovana hodnota . P
uvedeni part number v relevantnich p¥ipadech
Provedeni « Diskové pole Infortrend DS 3024RU Urcené pro montaz do
«Uréené pro montéz do skiiné Rack, dodani véetné vysuvnych lizin skifné Rack, dodani véetné vysuvnych lizin
*Prostorové naroky: max 4U, hloubka max 860 mm *Prostorové naroky: 4U, hloubka 500 mm
ZaKladni <Z& OISKOVYCN STOTU Pro 35" 125" SASaNL-SAS GISky |
vlastnosti *Min 24 diskovych slotd pro 3.5" i 2.5" SAS a NL-SAS disky *Rychlost pripojeni jednotlivych diska min 12 Gb/s
*Rychlost p¥ipojeni jednotlivych diska min 12 Gb/s =Moznost pripojeni rozsifujicich diskovych polic do kapacity az
*Moznost pFipojeni rozsifujicich diskovych polic do kapacity min 448 diska 448 diska
*Podpora min RAID 0, 1, 5, 6, 10, 50, 60 *Podpora min RAID 0, 1, 5, 6, 10, 50, 60
Radi¢ *Dualni’s redundanci *Dualni’s redundanci
«Z&lohovana cache «Zalohovana cache
*RAM kazdého fadi¢e min 32 GB ECC *RAM kazdého radi¢e min 32 GB ECC
Disky *Min 20x 18TB HDD 7200 rpm «20x 18TB HDD 7200 rpm
*Min 4x 1.6TB SSD DWPD 3 zapojené jako SSD cache *4x 1.6TB SSD DWPD 3 zapojené jako SSD cache
Napajeni *Redundantni napajeni ze 2 zdroja *Redundantni napajeni ze 2 zdrojt
«Certifikace zdroja min 80 Plus «Certifikace zdroja min 80 Plus
Porty «Min 2xFC32 kompatibilni se serverem (headnode, polozka 1 dodavky) pro kazdy fadi¢ [ *2x FC32 kompatibilni se serverem (headnode, polozka 1

dodavky) pro kazdy radi¢

Datové sluzby

«Offline komprese
«Offline deduplikace
*Thin provisioning

=3SD cache (viz vwse diskv)

<Offline komprese
«Offline deduplikace
«Thin provisioning

*SSD cache (viz vyse disky)

Kompatibilita

*VMware vSphere 7, 8
*RHEL 8,9

«\/Mware vSphere 7, 8
*RHEL 8, 9

Vzdalena ~Vzdalena sprava webovym rozhranim *Vzdalena sprava webovym rozhranim
sprava *Moznosti pripojeni terminélem pres RS-232C *Moznosti pripojeni terminalem pres RS-232C
*Moznost pFipojeni SSH *Moznost pripojeni SSH
*0zn&meni pres email *0znameni pres email
Zaruka =Na diskové pole bude poskytovana zaruka 5 let (vyjma baterif) ANO
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TECHNICKA SPECIFIKACE CAST

Zadavatel pozaduje spInéni nasledujicich parametra (véetné Géastnikem
doplnéného popisu naplnéni)

GPU server ML
Parametr Minimalni pozadovana hodnota PO nfjiplnem .
uvedeni part number v relevantnich p¥ipadech
Proveden( SASUS Server ESCAUUUA-ELZ. UTCENne pro montaz ao SKrine
~Uréené pro montaz do skifné Rack, dodani véetné vysuvnych lizin Rack, dodéani véetné vysuvnych lizin
«Prostorové naroky: max 2U, hloubka max 860 mm *Prostorové naroky: 2U, hloubka max 800 mm
jCeI;L:é se ~Pozadovand architektura je x86_64 (kompatibilita se stavajicimi servery zapojenymi  |*PoZadovana architektura je x86_64 (kompatibilita se
hodnotici do clusteru) stavajicimi servery zapojenymi do clusteru)
kriérium & 1 | *Min 1 socket, CPU min 16 jader/32 vlaken =1 socket, CPU AMD Epyc 9554P 64 jader/128 vlaken
*Min zé&kladni frekvence 3.0 GHz Frekvence 3.1 GHz 607
«Min velikost cache 128 MB *Min velikost cache 256 MB
*Pocet pamétovych fadi¢i na jednom CPU min 8 *Poget pamétovych Fadi¢d na jednom CPU 12
«Systém musf dosahovat s danym CPU a s danym osazenim RAM skére min 175 v testu |Systém dosahuje s danym CPU a s odpovidajici RAM skére
SPECrate2017_fp na strance https://spec.org/ 607 v testu SPECrate2017_fp na strance https://spec.org/
RAM <Min 256 GB <384 GB (12x 32GB)
«DDR4 ECC, min 3200 MHz *DDR5 ECC, 4800 MHz
~Rovnomérné osazeni pamétovych kanald *Rovnomérné osazeni pamétovych kanal
Disky, Fadig «2xSSD pro datova centra, min velikost kazdého 480 GB *2xSSD pro datova centra, velikost kazdého SSD 480 GB
=0ba disky zapojeny jako RAID1 =0Oba disky zapojeny jako SW RAID1
Napéjeni ~Redundantni napjeni ze 2 zdroja *Redundantni napajeni ze 2 zdroja
=Certifikace zdroj& min 80 Plus Platinum =Certifikace zdroji 80 Plus Titanium
Sloty, porty  |*Min 2x10GE LAN SFP+ +2xI0GE LAN SFP+
«Min 1x volny PCle slot vhodny pro Infiniband HBR HCA (PCle Gen 4.0 x16 nebo OCP | *Alespori 1x volny PCle slot vhodny pro Infiniband HBR HCA
3.0) (PCle Gen 5.0 x16 nebo OCP 3.0)
GPU «Min 4x GPU kompatibilnl’ S technologi\' CUDA * 4X'GPU NvIOEa L4U KOmpaIIDIInI STECnnorogn tuDA
~Compute capability min 8.9 ~Compute capability min 8.9
<Min 48 GB RAM *48GBRAM )
<GPU nemusi podporovat FP64 vipocty -Gll:’U podporuje |'FP64 vypotty 1,414 TFlops
«Vjkon ve FP32 min 90.5 TFLOPS =Vykon ve FP32 min 90.52 TFLOPS
<\l va ED1A min 181 TELODS =Vykon ve FP16 min 181 TFLOPS
Prisludenstvi  [«1x 10 GE kabel SFP+ 2m =1x 10 GE kabel SFP+ 2m
Kompatibilita |eRHEL 8, 9 ANO
Vzdalena *Nezavisly HW management (out-of-band)
sprava *KVM-over-LAN s dedikovanym ethernet portem
«VyZzadovano vzdalené ovladani vypnuti/zapnuti/reset a konzola KYM ANO
Zaruka =Na server bude poskytovéana zaruka 3 roky NBD na misté ANO

Zde doplrite skore
(bud'namérené nebo
zjisténé) benchmarku
SPECrate2017_fp pro
Ucely vypoctu kritéria
hodnoceni.

Min. hodnota 175
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TECHNICKA SPECIFIKACE CAST

Zadavatel pozaduje spInéni nasledujicich parametra (véetné Géastnikem
doplIné&ného popisu naplnéni)

GPU server HPC

Popis naplnéni

*Min 256 GB

«DDR4 ECC, min 3200 MHz

*Rovnomérné osazeni pamétovych kanald

*Mozné budouci rozsireni na min 512 GB bez nutnosti vymény stavajici RAM

«DDR5 ECC, 4800 MHz

*Rovnomérné osazeni pamétovych kanala

~Budouci rozsifent jiz neni potreba. Jiz sou¢asna nabidka
obsahuje vy3si pamét, nez s je hodnota uvazované paméti po
rozifeni.

Disky, Fadi¢

«2xSSD pro datova centra, min velikost kazdého 480 GB
=Oba disky zapojeny jako RAID1

+2xSSD pro datova centra, velikost kazdého SSD 480 GB
«0ba disky zapojeny jako SW RAID1

«Compute capability min 8.0
*Min 80 GB RAM

«Vykon ve FP64 min 9.7 TFLOPS
«Vykon ve FP32 min 19.5 TFLOPS

Napéjeni *Redundantni napajeni ze 2 zdroja <Redundantni napajeni ze 2 zdroji
~Certifikace zdroji min 80 Plus Platinum =Certifikace zdroj& min 80 Plus Platinum
Sloty, porty *Min 2x10GE LAN SFP+ *Min 2x10GE LAN SFP+
«Min 1x volny PCle slot vhodny pro Infiniband HBR HCA (PCle Gen 4.0 x16 nebo OCP 3.0) | *alespori 1x volny PCle slot vhodny pro Infiniband HBR HCA
(PCle Gen 5.0 x16
GPU «Min 2x GPU kompatibilni s technologii CUDA

«2x GPU karta Nvidia A100, kompatibilni s technologii CUDA
=Compute capability min 8.0

+80 GBRAM

«Vykon ve FP64 9.7 TFLOPS

=Vykon ve FP32 19.5 TFLOPS

PFislusenstvi

+1x 10 GE kabel SFP+ 2m

=1x 10 GE kabel SFP+ 2m

Kompatibilita |*RHEL 8, 9 ANO
\Vzdalena *Nezavisly HW management (out-of-band)
sprava *KVM-over-LAN s dedikovanym ethernet portem

=VyZzadovéno vzdalené ovladani vypnuti/zapnuti/reset a konzola KVM ANO
Zaruka =Na server bude poskytovana zaruka 3 roky NBD na misté ANO

Parametr Minimalni pozadovana hodnota . L
uvedeni part number v relevantnich p¥ipadech
Provedent <ASUS Server "ETZ-XX. Urcene pro montaz ao
«Ur&ené pro montaz do skiiné Rack, dodani véetné vysuvnych lizin sk¥iné Rack, dodani véetné vysuvnych lizin
*Prostorové naroky: max 2U, hloubka max 860 mm «Prostorové naroky: 2U, hloubka 840 mm
F:PU 2 =Pozadovana architektura je x86_64 (kompatibilita se
JhEd;a S? . stavajicimi servery zapojenymi do clusteru)
kroié?iﬁ:ml'nc‘c' 2 =Pozadovana architektura je x86_64 (kompatibilita se stavajicimi servery zapojenymi do | =2 sockety, CPU AMD 9374F, kazdy CPU ma 32 jader/64
. clusteru) viaken
*min 2 sockety, kazdé CPU min 16 jader/32 viaken «zakladni frekvence 3.85 GHz 960
*Min zakladni frekvence 3.0 GHz velikost cache 256MB
«Min velikost cache 128 MB ~Potet pamétovych Fadi¢a na jednom CPU min 12
=Pocet pamétovych fadict na jednom CPU min 8 «Systém dosahuje s danymi CPU a s danym osazenim RAM
«Systém musi dosahovat s danym CPU a s danym osazenim RAM skére min 200 v testu  |skére min 960 v testu SPECrate2017_fp na strance
SPECrate2017_fp na strance https://spec.org/ https://spec.org/
RAM SIVITIT 708 BB (Z£4X 3ZGB)

Zde doplrite skére
(bud’namérené nebo
zjisténé)

benchmarku
SPECrate2017_fp pro
Gcely vypoctu kritéria
hodnocent,

min. hodnota 200
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GPU server HPC

Pocet

Rozpis soucasti [ks]

Cena za ks (bez DPH) Ce|+a CZK bez DPH DPH 21% Cena CZK s DPH

GPU server ML

Pocet

Rozpis souéasti | [ks] |

4ena za ks (bez DPH) Ce|+a CZK bez DPH DPH 21% Cena CZK s DPF

Headnode

Pocet

Rozpis soucasti [ks]

4ena za ks (bez DPH) Ce|+a CZK bez DPH DPH 21% Cena CZK s DPF
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Diskové pole

Polozkovy rozpocet

Nazev polozky

GPU server HPC
GPU server ML

D{veérné

Rozpis soucasti

Pocet
[ks]

Pocet
[ks]
1

1
1
1

Cena za ks (bez DPH) Cer+a CZK bez DPH

Cena za ks (bez DPH) Cea CZK bez DPH

‘ 2 396 604,00

DPH 21%

DPH 21%

503 286,84

Cena CZK s DPH

Cena CZK s DPH

2 899 890,84
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Priloha ¢. 2 — Protokol ML

Spect

SPEC CPU"2017 Floating Point Rate Result

Copyright 2017-2023 Standard Performance Evaluation Corporation

(Test Sponsor: HPE)

Hewlett Packard Enterprise

ProLiant DL345 Genll
(3.10 GHz, AMD EPYC 9554P)

SPECrate 2017 fp base = 607
SPECrate™2017 fp peak = 654

CPU2017 License: 3

Dec-2022

Other: None
Memory:

Other: None

32 MB shared / 8 cores

Base Pointers:
Peak Pointers:
384 GB (12 x 32 GB 2Rx8 PC5-4800B-R) Other:

Storage: 1x1.6 TB NVMe SSD, RAID 0 Power Management:

Test Sponsor: HPE Hardware Availability: Dec-2022
Tested by: HPE Software Availability: Nov-2022
Copies [0 150 300 450 600 750 900 1050 1200 1350 1500 1650 1800 1950 2100 2250 2400 2550 2750
503.bwaves r 128 85:33
772
507.cactuBSSN_r 128 [ .o . X
)
530 | :
508.namd_r 128 [ ... ' :
531 |
28 3% ;
510.parest. r o] -
64 661
511.povray r 128 7?2
519.0bm_r 128 312
482 | |
521.wrf_r 128 8 _____ :
64 608
526.blender_r 128 3(}}585
527.cam4 r 128 h664
o ‘ 2720
538.imagick r 228 7 . "o dltoooom/mojoorrooormm€mHDAAAAAFA——TT "
2720
1130
S544nab_r 128 [ oo \
1150
288
549 fotonik3d _r 128 4§
64 590
128 2§4
554.roms_r ...
64 582 |
—— SPECrate'2017_fp_base (607) SPECrate2017_fp_peak (654)
Hardware
CPU Name: AMD EPYC 9554P 0sS: Ubuntu 22.04.1 LTS
Max MHz: 3750 Kernel 5.15.0-53-generic
Nominal: 3100 Compiler: C/C++/Fortran: Version 4.0.0 of AOCC
Enabled: 64 cores, 1 chip, 2 threads/core Parallel:
Orderable: 1 chip Firmware: HPE BIOS Version v1.12 11/24/2022 released
Cache L1: 32 KB I+ 32 KB D on chip per core )
L2: 1 MB 1+D on chip per core File System:
L3: 256 MB I+D on chip per chip, System State: Run level 5 (multi-user)

BI1OS and OS set to prefer performance at
the cost of additional power usage

Page 1

Standard Performance Evaluation Corporation (info@spec.org)

https://www.spec.org/
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SPEC CPU"2017 Floating Point Rate Result

Spect’ Copyright 2017-2023 Standard Performance Evaluation Corporation

Hewlett Packard Enterprise SPECrate™2017_fp_base = 607

(Test Sponsor: HPE) - =

ProLiant DL345 Genll —

(3.10 GHz, AMD EPYC 9554P) SPECrate2017_fp_peak = 654
CPU2017 License: 3 Test Date: Dec-2022
Test Sponsor: HPE Hardware Availability: Dec-2022
Tested by: HPE Software Availability: Nov-2022

Results Table
Base Peak
Benchmark Copies | Seconds | Ratio | Seconds | Ratio | Seconds | Ratio | Copies | Seconds | Ratio | Seconds | Ratio | Seconds | Ratio

503.bwaves_r 128 1452 | 884 1453 = 883 | 1453 883 128 1452 | 884 1453 | 883 1453 | 883

507.cactuBSSN_r 128 210 | 772 210 | 770 210 772 128 210 | 772 210 | 772 210 | 772

508.namd_r 128 229 = 530 229 | 530 229 @ 531 128 230 @ 530 229 | 531 229 @ 531

510.parest_r 128 869 385 852 = 393 857 391 64 253 | 662 254 | 660 253 | 661

511.povray_r 128 392 763 393 761 392 762 128 392 | 763 393 | 761 392 762

519.1bm_r 128 432 312 432 | 313 432 | 312 128 432 | 312 432 | 313 432 | 312

521.wrf _r 128 594 | 483 595 | 482 598 @ 479 64 236 | 608 236 = 608 236 = 607

526.blender_r 128 285 683 284 = 686 284 685 128 285 683 284 | 686 284 | 685

527.cam4_r 128 338 663 337 | 664 337 | 665 128 338 | 663 337 | 664 337 | 665

538.imagick_r 128 117 | 2710 117 | 2720 117 2720 128 117 | 2720 117 | 2710 117 | 2730

544.nab_r 128 190 | 1130 190 | 1130 190 | 1130 128 188 | 1150 189 | 1140 188 | 1150

549.fotonik3d_r 128 | 1733 | 288 1733 | 288 1731 288 64 859 | 290 859 | 290 859 | 290

554.roms_r 128 869 234 869 | 234 863 236 64 360 | 283 361 282 360 | 282

SPECrate2017_fp_base = 607

SPECrate™2017 fp peak = 654

Results appear in the order in which they were run. Bold underlined text indicates a median measurement.

Compiler Notes

The AMD64 AOCC Compiler Suite is available at
http://developer.amd.com/amd-aocc/

Submit Notes

The config file option "submit® was used.
"numactl® was used to bind copies to the cores.
See the configuration file for details.

Operating System Notes

"ulimit -s unlimited” was used to set environment stack size limit
"ulimit -1 2097152" was used to set environment locked pages in memory limit

runcpu command invoked through numactl i.e.:
numactl --interleave=all runcpu <etc>

To limit dirty cache to 8% of memory, "sysctl -w vm.dirty ratio=8" run as root.

To limit swap usage to minimum necessary, "sysctl -w vm.swappiness=1" run as root.
To free node-local memory and avoid remote memory usage,

"sysctl -w vm.zone_reclaim _mode=1" run as root.

(Continued on next page)
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Spect

SPEC CPU"2017 Floating Point Rate Result

Copyright 2017-2023 Standard Performance Evaluation Corporation

(Test Sponsor: HPE)

Hewlett Packard Enterprise SPECrate™2017_fp_base = 607

ProLiant DL345 Genll
(3.10 GHz, AMD EPYC 9554P)

SPECrate™2017 fp peak = 654

CPU2017 License: 3
Test Sponsor: HPE
Tested by: HPE

Test Date: Dec-2022
Hardware Availability: Dec-2022
Software Availability: Nov-2022

To clear filesystem caches, "sync; sysctl -w vm.drop_caches=3" run as root.
To disable address space layout randomization (ASLR) to reduce run-to-run
variability, "sysctl -w kernel.randomize_va space=0" run as root.

To enable Transparent Hugepages (THP) for all allocations,
"echo always > /sys/kernel/mm/transparent_hugepage/enabled” and
"echo always > /sys/kernel/mm/transparent_hugepage/defrag®™ run as root.

Operating System Notes (Continued)

LD_LIBRARY_PATH =

Environment variables set by runcpu before the start of the run:

""/home/cpu2017/amd_rate_aocc400_genoa_B_lib/lib:/home/cpu2017/amd_rate_a
occ400_genoa_B_lib/1ib32:"
MALLOC_CONF = "'retain:true"

Environment VVariables Notes

is mitigated in the
Yes: The test sponsor
is mitigated in the
Yes: The test sponsor
is mitigated in the

Binaries were compiled on a system with 2x AMD EPYC 9174F CPU + 1.5TiB Memory using RHEL 8.6

NA: The test sponsor attests, as of date of publication, that CVE-2017-5754 (Meltdown)

General Notes

system as tested and documented.
attests, as of date of publication, that CVE-2017-5753 (Spectre variant 1)
system as tested and documented.
attests, as of date of publication, that CVE-2017-5715 (Spectre variant 2)
system as tested and documented.

BI0S Configuration

Workload Profile set to General Throughput Compute
Determinism Control
Performance Determinism set to Power Deterministic
Last-Level Cache (LLC) as NUMA Node set to Enabled
NUMA memory domains per socket set to Four memory domains per socket
ACPI CST C2 Latency set to 18 microseconds
Thermal Configuration set to Maximum Cooling
Workload Profile set to Custom
Power Regulator set to 0S Control Mode

The system ROM used for this result contains microcode version 0x0A10110e for the
AMD EPYC 9nn4X family of processors. The reference code/AGESA version used in this

Platform Notes

set to Manual

(Continued on next page)
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SPEC CPU"2017 Floating Point Rate Result

Spec] Copyright 2017-2023 Standard Performance Evaluation Corporation
Hewlett Packard Enterprise SPECrate™2017_fp_base = 607
(Test Sponsor: HPE) - ' —

ProLiant DL345 Genll —
(3.10 GHz, AMD EPYC 9554P) SPECrate2017_fp_peak = 654
CPU2017 License: 3 Test Date: Dec-2022
Test Sponsor: HPE Hardware Availability: Dec-2022
Tested by: HPE Software Availability: Nov-2022

Platform Notes (Continued)

ROM 1s version GenoaPl 1.0.0.1-L6

Sysinfo program /home/cpu2017/bin/sysinfo
Rev: r6622 of 2021-04-07 982a6lec0915b55891efOelb6acafc64d
running on adminl Fri Jul 1 11:47:36 2022

SUT (System Under Test) info as seen by some common utilities.
For more information on this section, see
https://www.spec.org/cpu2017/Docs/config.html#sysinfo

From /proc/cpuinfo
model name : AMD EPYC 9554P 64-Core Processor
1 physical id"s (chips)
128 '‘processors™
cores, siblings (Caution: counting these is hw and system dependent. The following
excerpts from /proc/cpuinfo might not be reliable. Use with caution.)
Ccpu cores : 64
siblings : 128
physical 0z cores 01234567 89 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52
53 54 55 56 57 58 59 60 61 62 63

From Iscpu from util-linux 2.37.2:

Architecture: x86_64

CPU op-mode(s): 32-bit, 64-bit

Address sizes: 52 bits physical, 57 bits virtual
Byte Order: Little Endian

CPU(s): 128

On-line CPU(s) list: 0-127

Vendor 1D: AuthenticAMD

Model name: AMD EPYC 9554P 64-Core Processor
CPU family: 25

Model : 17

Thread(s) per core: 2

Core(s) per socket: 64

Socket(s): 1

Stepping: 1

Frequency boost: enabled

CPU max MHz: 3764.0000

CPU min MHz: 400.0000

BogoMIPS: 6190.76

Flags: fpu vme de pse tsc msr pae mce cx8 apic sep mtrr

pge mca cmov pat pse36 clflush mmx fxsr sse sse2 ht syscall nx mmxext fxsr_opt
pdpelgb rdtscp Im constant _tsc rep_good nopl nonstop_ tsc cpuid extd apicid
aperfmperf rapl pni pclmulgdg monitor ssse3 fma cx16 pcid sse4_1 ssed 2 x2apic movbe
popcnt aes xsave avx Fl6c rdrand lahf_Im cmp_legacy svm extapic cr8 legacy abm sseda
misalignsse 3dnowprefetch osvw ibs skinit wdt tce topoext perfctr_core perfctr_nb

(Continued on next page)
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Spect

SPEC CPU"2017 Floating Point Rate Result

Copyright 2017-2023 Standard Performance Evaluation Corporation

Hewlett Packard Enterprise
(Test Sponsor: HPE)

ProLiant DL345 Genll

(3.10 GHz, AMD EPYC 9554P)

SPECrate2017 fp base = 607
SPECrate™2017 fp peak = 654

CPU2017 License: 3
Test Sponsor:
Tested by:

Test Date: Dec-2022
Hardware Availability: Dec-2022
Software Availability: Nov-2022

HPE
HPE

From

Platform Notes (Continued)

bpext perfctr_llc mwaitx cpb cat 13 cdp_I3 invpcid_single hw_pstate ssbd mba ibrs
ibpb stibp vmmcall fsgsbase bmil avx2 smep bmi2 erms invpcid cgm rdt_a avx512f
avx512dqg rdseed adx smap avx512ifma clflushopt clwb avx512cd sha_ni avx512bw
avx512vl xsaveopt xsavec xgetbvl xsaves cgm_Ilc cgm_occup_ Blc cgm_mbm_ total
cqgm_mbm_local avx512 bf16 clzero irperf xsaveerptr rdpru wbnoinvd amd_ppin cppc arat
npt Ibrv svm_lock nrip_save tsc_scale vmcb_clean flushbyasid decodeassists
pausefilter pfthreshold avic v_vmsave vmload vgif v_spec_ctrl avx512vbmi umip pku
ospke avx512 vbmi2 gfni vaes vpclmulgdg avx512 vnni avx512 bitalg avx512_ vpopcntdq
1a57 rdpid overflow_recov succor smca fsrm flush_l11d

Virtualization: AMD-V

L1d cache: 2 MiB (64 instances)
L1i cache: 2 MiB (64 instances)
L2 cache: 64 MiB (64 instances)
L3 cache: 256 MiB (8 instances)
NUMA node(s): 8

NUMA nodeO CPU(s): 0-7,64-71

NUMA nodel CPU(s): 32-39,96-103

NUMA node2 CPU(s): 16-23,80-87

NUMA node3 CPU(S): 48-55,112-119

NUMA node4 CPU(s): 24-31,88-95

NUMA node5 CPU(s): 56-63,120-127

NUMA node6 CPU(Ss): 8-15,72-79

NUMA node7 CPU(Ss): 40-47,104-111
Vulnerability I1tlb multihit: Not affected
Vulnerability L1tf: Not affected

Not affected
Not affected

Vulnerability Mds:
Vulnerability Meltdown:
Vulnerability Mmio stale data: Not affected

Vulnerability Retbleed: Not affected

Vulnerability Spec store bypass: Mitigation; Speculative Store Bypass disabled via
prctl and seccomp
Vulnerability Spectre vl:
pointer sanitization
Vulnerability Spectre v2: Mitigation; Retpolines,
STIBP always-on, RSB filling, PBRSB-elBRS Not affected
Vulnerability Srbds: Not affected
Vulnerability Tsx async abort: Not affected

Mitigation; usercopy/swapgs barriers and ___user

IBPB conditional, IBRS_FW,

Iscpu --cache:

NAME ONE-SI1ZE ALL-SIZE WAYS TYPE LEVEL SETS PHY-LINE COHERENCY-SIZE
L1d 32K 2M 8 Data 1 64 1 64
L1i 32K 2M 8 Instruction 1 64 1 64
L2 M 64M 8 Unified 2 2048 1 64
L3 32M 256M 16 Unified 3 32768 1 64

/proc/cpuinfo cache data

cache size :

1024 KB

(Continued on next page)
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SPEC CPU"2017 Floating Point Rate Result

Spec] Copyright 2017-2023 Standard Performance Evaluation Corporation
Hewlett Packard Enterprise SPECrate™2017_fp_base = 607
(Test Sponsor: HPE) - ' —

ProLiant DL345 Genll —
(3.10 GHz, AMD EPYC 9554P) SPECrate2017_fp_peak = 654
CPU2017 License: 3 Test Date: Dec-2022
Test Sponsor: HPE Hardware Availability: Dec-2022
Tested by: HPE Software Availability: Nov-2022

Platform Notes (Continued)

From numactl --hardware

WARNING: a numactl "node® might or might not correspond to a physical chip.
available: 8 nodes (0-7)
node O cpus: 01 23 456 7 64 65 66 67 68 69 70 71

node free: 47840 MB
node distances:
node 0 1 2 3 4 5 6 7
0o: 10 11 12 12 12 12 12 12
11 10 12 12 12 12 12 12
12 12 10 11 12 12 12 12
12 12 11 10 12 12 12 12
12 12 12 12 10 11 12 12
12 12 12 12 11 10 12 12
12 12 12 12 12 12 10 11
12 12 12 12 12 12 11 10

node O size: 48069 MB
node O free: 47520 MB
node 1 cpus: 32 33 34 35 36 37 38 39 96 97 98 99 100 101 102 103
node 1 size: 48380 MB
node 1 free: 47879 MB
node 2 cpus: 16 17 18 19 20 21 22 23 80 81 82 83 84 85 86 87
node 2 size: 48380 MB
node 2 free: 47896 MB
node 3 cpus: 48 49 50 51 52 53 54 55 112 113 114 115 116 117 118 119
node 3 size: 48380 MB
node 3 free: 48009 MB
node 4 cpus: 24 25 26 27 28 29 30 31 88 89 90 91 92 93 94 95
node 4 size: 48380 MB
node 4 free: 48009 MB
node 5 cpus: 56 57 58 59 60 61 62 63 120 121 122 123 124 125 126 127
node 5 size: 48380 MB
node 5 free: 48015 MB
node 6 cpus: 8 9 10 11 12 13 14 15 72 73 74 75 76 77 78 79
node 6 size: 48380 MB
node 6 free: 47945 MB
node 7 cpus: 40 41 42 43 44 45 46 47 104 105 106 107 108 109 110 111
node 7 size: 48300 MB
7
d

NO U~ WNPE

From /proc/meminfo
MemTotal: 395929632 kB
HugePages Total: 0
Hugepagesize: 2048 kB

/sbin/tuned-adm active
Current active profile: throughput-performance

(Continued on next page)
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SPEC CPU"2017 Floating Point Rate Result

Spec] Copyright 2017-2023 Standard Performance Evaluation Corporation
Hewlett Packard Enterprise SPECrate™2017_fp_base = 607
(Test Sponsor: HPE) - ' —

ProLiant DL345 Genll —
(3.10 GHz, AMD EPYC 9554P) SPECrate2017_fp_peak = 654
CPU2017 License: 3 Test Date: Dec-2022
Test Sponsor: HPE Hardware Availability: Dec-2022
Tested by: HPE Software Availability: Nov-2022

Platform Notes (Continued)

/sys/devices/system/cpu/cpu*/cpufreqg/scal ing_governor has
performance

/usr/bin/lIsb_release -d
Ubuntu 22.04.1 LTS

From Zetc/*release* /etc/*version*
debian_version: bookworm/sid
os-release:

PRETTY_NAME="Ubuntu 22.04.1 LTS"
NAME=""Ubuntu""

VERSION_ID="22.04"

VERSION="22.04.1 LTS (Jammy Jellyfish)"
VERS ION_CODENAME=jammy

ID=ubuntu

ID_LIKE=debian
HOME_URL=""https://www.ubuntu.com/"

uname -a:
Linux adminl 5.15.0-53-generic #59-Ubuntu SMP Mon Oct 17 18:53:30 UTC 2022 x86_64
Xx86_64 x86_64 GNU/Linux

Kernel self-reported vulnerability status:

CVE-2018-12207 (iTLB Multihit): Not affected

CVE-2018-3620 (L1 Terminal Fault): Not affected

Microarchitectural Data Sampling: Not affected

CVE-2017-5754 (Meltdown): Not affected

mmio_stale_data: Not affected

retbleed: Not affected

CVE-2018-3639 (Speculative Store Bypass): Mitigation: Speculative Store
Bypass disabled via prctl and
seccomp

CVE-2017-5753 (Spectre variant 1): Mitigation: usercopy/swapgs
barriers and _ user pointer
sanitization

CVE-2017-5715 (Spectre variant 2): Mitigation: Retpolines, IBPB:

conditional, IBRS_FW, STIBP:
always-on, RSB filling,
PBRSB-elBRS: Not affected
CVE-2020-0543 (Special Register Buffer Data Sampling): Not affected
CVE-2019-11135 (TSX Asynchronous Abort): Not affected

run-level 5 Jun 27 18:30

SPEC is set to: /home/cpu2017
Filesystem Type Size Used Avail Use% Mounted on

(Continued on next page)
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SPEC CPU"2017 Floating Point Rate Result

Spec] Copyright 2017-2023 Standard Performance Evaluation Corporation
Hewlett Packard Enterprise SPECrate™2017_fp_base = 607
(Test Sponsor: HPE) - ' —

ProLiant DL345 Genll —
(3.10 GHz, AMD EPYC 9554P) SPECrate2017_fp_peak = 654
CPU2017 License: 3 Test Date: Dec-2022
Test Sponsor: HPE Hardware Availability: Dec-2022
Tested by: HPE Software Availability: Nov-2022

Platform Notes (Continued)

/dev/mapper/ubuntu--vg-ubuntu--1v ext4 98G 18G 75G 20% /

From /sys/devices/virtual/dmi/id

Vendor: HPE

Product: ProLiant DL345 Genll
Product Family: ProLiant

Serial: DL3x5GEN11

Additional information from dmidecode 3.3 follows. WARNING: Use caution when you
interpret this section. The "dmidecode® program reads system data which is "intended to
allow hardware to be accurately determined”, but the intent may not be met, as there are
frequent changes to hardware, firmware, and the "'DMTF SMBIOS' standard.
Memory:

4x Hynix HMCG8BAEBRA168N 32 GB 2 rank 4800

4x Hynix HMCG88BMEBRA113N 32 GB 2 rank 4800

4x Hynix HMCG88BMEBRA115N 32 GB 2 rank 4800

BIOS:
B10S Vendor: HPE
BIOS Version: 1.12
B10S Date: 11/24/2022
BI10S Revision: 1.12

Firmware Revision: 1.10

(End of data from sysinfo program)

Compiler Version Notes

C | 519.1bm_r(base, peak) 538.imagick_r(base, peak)
| 544.nab_r(base, peak)
AMD clang version 14.0.6 (CLANG: AOCC_4.0.0-Build#389 2022 10 07) (based on
LLVM Mirror._Version.14_.0.6)
Target: x86_64-unknown-linux-gnu
Thread model: posix
InstalledDir: /opt/AMD/aocc/aocc-compiler-rel-4.0-3206-389/bin

AMD clang version 14.0.6 (CLANG: AOCC_4.0.0-Build#389 2022 10 07) (based on
LLVM Mirror.Version.14.0.6)

Target: x86_64-unknown-linux-gnu

Thread model: posix

(Continued on next page)
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SPEC CPU"2017 Floating Point Rate Result

Spec] Copyright 2017-2023 Standard Performance Evaluation Corporation
Hewlett Packard Enterprise SPECrate™2017_fp_base = 607
(Test Sponsor: HPE) - ' —

ProLiant DL345 Genll —
(3.10 GHz, AMD EPYC 9554P) SPECrate2017_fp_peak = 654
CPU2017 License: 3 Test Date: Dec-2022
Test Sponsor: HPE Hardware Availability: Dec-2022
Tested by: HPE Software Availability: Nov-2022

Compiler Version Notes (Continued)
InstalledDir: /opt/AMD/aocc/aocc-compiler-rel-4.0-3206-389/bin

AMD clang version 14.0.6 (CLANG: AOCC_4.0.0-Build#389 2022_10_07) (based on
LLVM Mirror.Version.14.0.6)

Target: x86_64-unknown-linux-gnu

Thread model: posix

InstalledDir: /opt/AMD/aocc/aocc-compiler-rel-4.0-3206-389/bin

AMD clang version 14.0.6 (CLANG: AOCC_4.0.0-Build#389 2022_10 07) (based on
LLVM Mirror._.Version.14_.0.6)

Target: x86_64-unknown-linux-gnu

Thread model: posix

InstalledDir: /opt/AMD/aocc/aocc-compiler-rel-4.0-3206-389/bin

AMD clang version 14.0.6 (CLANG: AOCC_4.0.0-Build#389 2022 10 07) (based on
LLVM Mirror.Version.14.0.6)

Target: x86_64-unknown-linux-gnu

Thread model: posix

InstalledDir: /opt/AMD/aocc/aocc-compiler-rel-4.0-3206-389/bin

AMD clang version 14.0.6 (CLANG: AOCC_4.0.0-Build#389 2022_10_07) (based on
LLVM Mirror.Version.14.0.6)

Target: x86_64-unknown-linux-gnu

Thread model: posix

InstalledDir: /opt/AMD/aocc/aocc-compiler-rel-4.0-3206-389/bin

AMD clang version 14.0.6 (CLANG: AOCC_4.0.0-Build#389 2022_10 07) (based on
LLVM Mirror._.Version.14_.0.6)

Target: x86_64-unknown-linux-gnu

Thread model: posix

InstalledDir: /opt/AMD/aocc/aocc-compiler-rel-4.0-3206-389/bin

Fortran | 503.bwaves_r(base, peak) 549.fotonik3d_r(base, peak)
| 554.roms_r(base, peak)
AMD clang version 14.0.6 (CLANG: AOCC_4.0.0-Build#389 2022 10 07) (based on
LLVM Mirror.Version.14.0.6)
Target: x86_64-unknown-linux-gnu
Thread model: posix
InstalledDir: /opt/AMD/aocc/aocc-compiler-rel-4.0-3206-389/bin

(Continued on next page)
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SPEC CPU"2017 Floating Point Rate Result

Spec] Copyright 2017-2023 Standard Performance Evaluation Corporation
Hewlett Packard Enterprise SPECrate™2017_fp_base = 607
(Test Sponsor: HPE) - ' —

ProLiant DL345 Genll —
(3.10 GHz, AMD EPYC 9554P) SPECrate2017_fp_peak = 654
CPU2017 License: 3 Test Date: Dec-2022
Test Sponsor: HPE Hardware Availability: Dec-2022
Tested by: HPE Software Availability: Nov-2022

Compiler Version Notes (Continued)

AMD clang version 14.0.6 (CLANG: AOCC_4.0.0-Build#389 2022_10 07) (based on
LLVM Mirror._Version.14_.0.6)

Target: x86_64-unknown-1inux-gnu

Thread model: posix

InstalledDir: /opt/AMD/aocc/aocc-compiler-rel-4.0-3206-389/bin

AMD clang version 14.0.6 (CLANG: AOCC_4.0.0-Build#389 2022 10 07) (based on
LLVM Mirror._.Version.14_.0.6)

Target: x86_64-unknown-1inux-gnu

Thread model: posix

InstalledDir: /opt/AMD/aocc/aocc-compiler-rel-4.0-3206-389/bin

Base Compiler Invocation

C benchmarks:
clang

C++ benchmarks:
clang++

Fortran benchmarks:
flang

Benchmarks using both Fortran and C:
flang clang

Benchmarks using both C and C++:
clang++ clang

Benchmarks using Fortran, C, and C++:
clang++ clang flang

Base Portability Flags

503.bwaves_r: -DSPEC_LP64
507.cactuBSSN_r: -DSPEC_LP64
508.namd_r: -DSPEC_LP64
510.parest_r: -DSPEC_LP64

(Continued on next page)
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SPEC CPU"2017 Floating Point Rate Result

Spect’ Copyright 2017-2023 Standard Performance Evaluation Corporation

Hewlett Packard Enterprise SPECrate™2017_fp_base = 607
(Test Sponsor: HPE) - ' —

ProLiant DL345 Genl11 —
(3.10 GHz, AMD EPYC 9554P) SPECrate2017_fp_peak = 654
CPU2017 License: 3 Test Date: Dec-2022
Test Sponsor: HPE Hardware Availability: Dec-2022
Tested by: HPE Software Availability: Nov-2022

Base Portability Flags (Continued)

511.povray_r: -DSPEC_LP64

519.lbm_r: -DSPEC_L P64

521.wrf_r: -DSPEC_CASE_FLAG -Mbyteswapio -DSPEC_LP64
526.blender_r: -funsigned-char -DSPEC_LP64

527.cam4_r: -DSPEC_CASE_FLAG -DSPEC_LP64

538.imagick_r: -DSPEC_LP64

544.nab_r: -DSPEC_LP64

549.fotonik3d_r: -DSPEC_LP64

554.roms_r: -DSPEC_LP64

Base Optimization Flags

C benchmarks:

-m64 -flto -Wl,-mllvm -WI,-align-all-nofallthru-blocks=6
-WI,-mllvm -WI,-reduce-array-computations=3

-WI,-mllvm -Wl,-ldist-scalar-expand -fenable-aggressive-gather -03
-march=znver4 -fveclib=AMDLIBM -ffast-math -fstruct-layout=7
-mIlvm -unroll-threshold=50 -mllvm -inline-threshold=1000
-fremap-arrays -fstrip-mining -mllvm -reduce-array-computations=3
-zopt -lamdlibm -lamdalloc -I1flang

C++ benchmarks:

-m64 -flto -WIl,-milvm -WI,-align-all-nofallthru-blocks=6
-WI,-mIlvm -WI,-reduce-array-computations=3

-WI,-mIlvm -WI,-x86-use-vzeroupper=false -03 -march=znver4
-fveclib=AMDLIBM -ffast-math -mllvm -unroll-threshold=100
-finline-aggressive -mllvm -loop-unswitch-threshold=200000
-mllvm -reduce-array-computations=3 -zopt -lamdlibm -lamdalloc
-1flang

Fortran benchmarks:

-m64 -flto -Wl,-mllvm -WI,-align-all-nofallthru-blocks=6
-WI,-mIlvm -Wl,-reduce-array-computations=3

-WI,-mllvm -Wl,-enable-X86-prefetching -03 -march=znver4
-fveclib=AMDLIBM -ffast-math -Kieee -Mrecursive -funroll-loops
-mllvm -Isr-in-nested-loop -mllvm -reduce-array-computations=3
-fepilog-vectorization-of-inductions -zopt -lamdlibm -lamdalloc
-I1flang

Benchmarks using both Fortran and C:

-m64 -flto -WI,-mllvm -WI,-align-all-nofallthru-blocks=6
-WI,-mllvm -WI,-reduce-array-computations=3

-WI,-mIlvm -Wl,-enable-X86-prefetching -03 -march=znver4
-fveclib=AMDLIBM -ffast-math -fstruct-layout=7

(Continued on next page)
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SPEC CPU"2017 Floating Point Rate Result

Spect’ Copyright 2017-2023 Standard Performance Evaluation Corporation

Hewlett Packard Enterprise SPECrate™2017_fp_base = 607

(Test Sponsor: HPE)

ProLiant DL345 Genll —
(3.10 GHz, AMD EPYC 9554P) SPECrate™2017 fp peak = 654
CPU2017 License: 3 Test Date: Dec-2022
Test Sponsor: HPE Hardware Availability: Dec-2022
Tested by: HPE Software Availability: Nov-2022

Base Optimization Flags (Continued)

Benchmarks using both Fortran and C (continued):

-mIlvm -unroll-threshold=50 -mllvm -inline-threshold=1000
-fremap-arrays -fstrip-mining -mllvm -reduce-array-computations=3
-zopt -Kieee -Mrecursive -funroll-loops -mllvm -Isr-in-nested-loop
-fepilog-vectorization-of-inductions -lamdlibm -lamdalloc -I1flang

Benchmarks using both C and C++:

-m64 -flto -WI,-mllvm -WI,-align-all-nofallthru-blocks=6

-WI,-mIlvm -Wl,-reduce-array-computations=3

-WI,-mIlvm -Wl,-x86-use-vzeroupper=false -03 -march=znver4
-fveclib=AMDLIBM -ffast-math -fstruct-layout=7

-mIlvm —unroll-threshold=50 -mllvm -inline-threshold=1000
-fremap-arrays -fstrip-mining -mllvm -reduce-array-computations=3
-zopt -mllvm -unroll-threshold=100 -finline-aggressive

-mIlvm -loop-unswitch-threshold=200000 -lamdlibm -lamdalloc -Iflang

Benchmarks using Fortran, C, and C++:

-m64 -flto -WIl,-mllvm -WI,-align-all-nofallthru-blocks=6
-WI,-mllvm -WI,-reduce-array-computations=3

-WI,-mllvm -Wl,-x86-use-vzeroupper=false -03 -march=znver4
-fveclib=AMDLIBM -ffast-math -fstruct-layout=7

-mIlvm -unroll-threshold=50 -mllvm -inline-threshold=1000
-fremap-arrays -fstrip-mining -mllvm -reduce-array-computations=3
-zopt -mllvm -unroll-threshold=100 -finline-aggressive

-mllvm -loop-unswitch-threshold=200000 -Kieee -Mrecursive
-funroll-loops -mllvm -Isr-in-nested-loop
-fepilog-vectorization-of-inductions -lamdlibm -lamdalloc -I1flang

Base Other Flags
C benchmarks:

-Wno-unused-command-line-argument

C++ benchmarks:
-Wno-unused-command-line-argument

Fortran benchmarks:
-Wno-unused-command-line-argument

Benchmarks using both Fortran and C:
-Wno-unused-command-line-argument

Benchmarks using both C and C++:
-Wno-unused-command-line-argument

(Continued on next page)
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SPEC CPU"2017 Floating Point Rate Result

Spect’ Copyright 2017-2023 Standard Performance Evaluation Corporation

Hewlett Packard Enterprise SPECrate™2017_fp_base = 607
(Test Sponsor: HPE) - ' —

ProLiant DL345 Genl11 —
(3.10 GHz, AMD EPYC 9554P) SPECrate2017_fp_peak = 654
CPU2017 License: 3 Test Date: Dec-2022
Test Sponsor: HPE Hardware Availability: Dec-2022
Tested by: HPE Software Availability: Nov-2022

Base Other Flags (Continued)

Benchmarks using Fortran, C, and C++:
-Wno-unused-command-line-argument

Peak Compiler Invocation

C benchmarks:
clang

C++ benchmarks:
clang++

Fortran benchmarks:
flang

Benchmarks using both Fortran and C:
flang clang

Benchmarks using both C and C++:
clang++ clang

Benchmarks using Fortran, C, and C++:
clang++ clang flang

Peak Portability Flags

Same as Base Portability Flags

Peak Optimization Flags

C benchmarks:
519.lbm_r: basepeak = yes

538.imagick_r: -m64 -flto -WI,-mllvm -WI,-align-all-nofallthru-blocks=6
-WI,-mIlvm -WI,-reduce-array-computations=3 -Ofast

-march=znver4 -fveclib=AMDLIBM -ffast-math

-fstruct-layout=7 -mllvm -unroll-threshold=50

-fremap-arrays -fstrip-mining

(Continued on next page)
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http://www.spec.org/auto/cpu2017/Docs/result-fields.html#CXXbenchmarks
http://www.spec.org/cpu2017/results/res2023q1/cpu2017-20230130-33788.flags.html#user_CXXpeak_clang-cpp
http://www.spec.org/auto/cpu2017/Docs/result-fields.html#Fortranbenchmarks
http://www.spec.org/cpu2017/results/res2023q1/cpu2017-20230130-33788.flags.html#user_FCpeak_flang
http://www.spec.org/auto/cpu2017/Docs/result-fields.html#BenchmarksusingbothFortranandC
http://www.spec.org/cpu2017/results/res2023q1/cpu2017-20230130-33788.flags.html#user_CC_FCpeak_flang
http://www.spec.org/cpu2017/results/res2023q1/cpu2017-20230130-33788.flags.html#user_CC_FCpeak_clang-c
http://www.spec.org/auto/cpu2017/Docs/result-fields.html#BenchmarksusingbothCandCXX
http://www.spec.org/cpu2017/results/res2023q1/cpu2017-20230130-33788.flags.html#user_CC_CXXpeak_clang-cpp
http://www.spec.org/cpu2017/results/res2023q1/cpu2017-20230130-33788.flags.html#user_CC_CXXpeak_clang-c
http://www.spec.org/auto/cpu2017/Docs/result-fields.html#BenchmarksusingFortranCandCXX
http://www.spec.org/cpu2017/results/res2023q1/cpu2017-20230130-33788.flags.html#user_CC_CXX_FCpeak_clang-cpp
http://www.spec.org/cpu2017/results/res2023q1/cpu2017-20230130-33788.flags.html#user_CC_CXX_FCpeak_clang-c
http://www.spec.org/cpu2017/results/res2023q1/cpu2017-20230130-33788.flags.html#user_CC_CXX_FCpeak_flang
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http://www.spec.org/cpu2017/results/res2023q1/cpu2017-20230130-33788.flags.html#user_peakCOPTIMIZELDFLAGS538_imagick_r_aocc-flto
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http://www.spec.org/cpu2017/results/res2023q1/cpu2017-20230130-33788.flags.html#user_peakCOPTIMIZE538_imagick_r_aocc-ffast-math
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SPEC CPU"2017 Floating Point Rate Result

Spect’ Copyright 2017-2023 Standard Performance Evaluation Corporation

Hewlett Packard Enterprise SPECrate™2017_fp_base = 607

(Test Sponsor: HPE)

ProLiant DL345 Genll —
(3.10 GHz, AMD EPYC 9554P) SPECrate™2017 fp peak = 654
CPU2017 License: 3 Test Date: Dec-2022
Test Sponsor: HPE Hardware Availability: Dec-2022
Tested by: HPE Software Availability: Nov-2022

Peak Optimization Flags (Continued)

538.imagick_r (continued):

-mIlvm -inline-threshold=1000

-mllvm -reduce-array-computations=3 -zopt -lamdlibm
-lamdalloc

544.nab_r: -m64 -flto -WI,-mllvm -WI,-ldist-scalar-expand
-fenable-aggressive-gather -Ofast -march=znver4
-fveclib=AMDLIBM -ffast-math -fstruct-layout=7

-mIlvm -unroll-threshold=50 -fremap-arrays -fstrip-mining
-mllvm -inline-threshold=1000

-mllvm -reduce-array-computations=3 -zopt -lamdlibm
-lamdalloc

C++ benchmarks:

508.namd_r: -m64 -flto -WI,-mIlvm -WI,-align-all-nofallthru-blocks=6
-WI,-mlIlvm -Wl,-reduce-array-computations=3

-WI,-mllvm -Wl,-x86-use-vzeroupper=false -Ofast

-march=znver4 -fveclib=AMDLIBM -ffast-math

-finline-aggressive -mllvm -unroll-threshold=100

-mllvm -reduce-array-computations=3 -zopt -lamdlibm

-lamdalloc

510.parest_r: -m64 -Flto -WI,-mllvm -WI,-suppress-fmas
-WI,-mllvm -Wl,-x86-use-vzeroupper=false -Ofast
-march=znver4 -fveclib=AMDLIBM -ffast-math
-finline-aggressive -mllvm -unroll-threshold=100
-mllvm -reduce-array-computations=3 -zopt -lamdlibm
-lamdalloc

Fortran benchmarks:
503.bwaves_r: basepeak = yes

549.fotonik3d_r: -m64 -flto -WI,-mllvm -Wl,-align-all-nofallthru-blocks=6
-WI,-mIlvm -Wl,-reduce-array-computations=3

-WI,-mllvm -Wl,-enable-X86-prefetching -Ofast

-march=znver4 -fveclib=AMDLIBM -ffast-math -Kieee

-Mrecursive -mllvm -reduce-array-computations=3
-fepilog-vectorization-of-inductions -fvector-transform
-fscalar-transform -lamdlibm -lamdalloc -I1flang

554.roms_r: -m64 -Flto -WI,-mllvm -WI,-align-all-nofallthru-blocks=6
-WI,-mIlvm -Wl,-reduce-array-computations=3

-WI,-mllvm -Wl,-enable-X86-prefetching -Ofast

-march=znver4 -fveclib=AMDLIBM -ffast-math -Mrecursive

(Continued on next page)
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SPEC CPU"2017 Floating Point Rate Result

Hewlett Packard Enterprise SPECrate™2017_fp_base = 607

(Test Sponsor: HPE)

ProLiant DL345 Genll —
(3.10 GHz, AMD EPYC 9554P) SPECrate™2017 fp peak = 654
CPU2017 License: 3 Test Date: Dec-2022
Test Sponsor: HPE Hardware Availability: Dec-2022
Tested by: HPE Software Availability: Nov-2022

Peak Optimization Flags (Continued)

554.roms_r (continued):

-mllvm -reduce-array-computations=3
-fepilog-vectorization-of-inductions -zopt -lamdlibm
-lamdalloc -I1flang

Benchmarks using both Fortran and C:

521.wrf_r: -m64 -flto -WI,-mllvm -Wl,-align-all-nofallthru-blocks=6
-WI,-mIlvm -Wl,-reduce-array-computations=3

-WI,-mlIlvm -Wl,-enable-X86-prefetching -Ofast

-march=znver4 -fveclib=AMDLIBM -ffast-math

-fstruct-layout=7 -mllvm -unroll-threshold=50

-fremap-arrays -fstrip-mining

-mllvm -inline-threshold=1000

-mllvm -reduce-array-computations=3 -zopt -Mrecursive
-fepilog-vectorization-of-inductions -lamdlibm -lamdalloc
-1flang

527.cam4_r: basepeak = yes

Benchmarks using both C and C++:
511.povray_r: basepeak = yes
526.blender_r: basepeak = yes

Benchmarks using Fortran, C, and C++:

-m64 -flto -WI,-mllvm -WI,-align-all-nofallthru-blocks=6

-WI,-mIlvm -Wl,-reduce-array-computations=3

-WI,-mIlvm -Wl,-x86-use-vzeroupper=false -Ofast -march=znver4
-fveclib=AMDLIBM -ffast-math -fstruct-layout=7

-mllvm -unroll-threshold=50 -fremap-arrays -fstrip-mining

-mllvm —inline-threshold=1000 -mllvm -reduce-array-computations=3 -zopt
-mllvm -unroll-threshold=100 -mllvm -loop-unswitch-threshold=200000
-finline-aggressive -faggressive-loop-transform -fvector-transform
-fscalar-transform -Mrecursive -fepilog-vectorization-of-inductions
-lamdlibm -lamdalloc -I1flang

Peak Other Flags
C benchmarks:

-Wno-unused-command-line-argument

(Continued on next page)
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http://www.spec.org/cpu2017/results/res2023q1/cpu2017-20230130-33788.flags.html#user_CC_CXX_FCpeak_aocc-march
http://www.spec.org/cpu2017/results/res2023q1/cpu2017-20230130-33788.flags.html#user_CC_CXX_FCpeak_F-fveclib
http://www.spec.org/cpu2017/results/res2023q1/cpu2017-20230130-33788.flags.html#user_CC_CXX_FCpeak_aocc-ffast-math
http://www.spec.org/cpu2017/results/res2023q1/cpu2017-20230130-33788.flags.html#user_CC_CXX_FCpeak_F-struct-layout_bb5ca1df7367e944cc4ca61612cc03d98834394c255cd0c6192b74953ffa1609f9fc38f5f1e72e3b07e2e558865a0ecfad5df250ac72d4e5924673196dbcdf1c
http://www.spec.org/cpu2017/results/res2023q1/cpu2017-20230130-33788.flags.html#user_CC_CXX_FCpeak_F-unroll-threshold_458874500b2c105d6d5cb4d7a611c40e2b16e9e3d26b355fea72d644c3673b4de4b3932662f0ed3dbec75c491a13da2d2ca81180bd779dc531083ef1e1e549dc
http://www.spec.org/cpu2017/results/res2023q1/cpu2017-20230130-33788.flags.html#user_CC_CXX_FCpeak_F-fremap-arrays
http://www.spec.org/cpu2017/results/res2023q1/cpu2017-20230130-33788.flags.html#user_CC_CXX_FCpeak_F-fstrip-mining
http://www.spec.org/cpu2017/results/res2023q1/cpu2017-20230130-33788.flags.html#user_CC_CXX_FCpeak_F-inline-threshold_b7832241b0a6397e4ecdbaf0eb7defdc10f885c2a282fa3240fdc99844d543fda39cf8a4a9dccf68cf19b5438ac3b455264f478df15da0f4988afa40d8243bab
http://www.spec.org/cpu2017/results/res2023q1/cpu2017-20230130-33788.flags.html#user_CC_CXX_FCpeak_F-reduce-array-computations
http://www.spec.org/cpu2017/results/res2023q1/cpu2017-20230130-33788.flags.html#user_CC_CXX_FCpeak_aocc-zopt
http://www.spec.org/cpu2017/results/res2023q1/cpu2017-20230130-33788.flags.html#user_CC_CXX_FCpeak_F-unroll-threshold
http://www.spec.org/cpu2017/results/res2023q1/cpu2017-20230130-33788.flags.html#user_CC_CXX_FCpeak_F-loop-unswitch-threshold_f9a82ae3270e55b5fbf79d0d96ee93606b73edbbe527d20b18b7bff1a3a146ad50cfc7454c5297978340ae9213029016a7d16221274d672d3f7f42ed25274e1d
http://www.spec.org/cpu2017/results/res2023q1/cpu2017-20230130-33788.flags.html#user_CC_CXX_FCpeak_F-finline-aggressive
http://www.spec.org/cpu2017/results/res2023q1/cpu2017-20230130-33788.flags.html#user_CC_CXX_FCpeak_F-faggressive-loop-transform
http://www.spec.org/cpu2017/results/res2023q1/cpu2017-20230130-33788.flags.html#user_CC_CXX_FCpeak_F-fvector-transform
http://www.spec.org/cpu2017/results/res2023q1/cpu2017-20230130-33788.flags.html#user_CC_CXX_FCpeak_F-fscalar-transform
http://www.spec.org/cpu2017/results/res2023q1/cpu2017-20230130-33788.flags.html#user_CC_CXX_FCpeak_F-mrecursive
http://www.spec.org/cpu2017/results/res2023q1/cpu2017-20230130-33788.flags.html#user_CC_CXX_FCpeak_F-fepilog-vectorization-of-inductions
http://www.spec.org/cpu2017/results/res2023q1/cpu2017-20230130-33788.flags.html#user_CC_CXX_FCpeak_F-lamdlibm
http://www.spec.org/cpu2017/results/res2023q1/cpu2017-20230130-33788.flags.html#user_CC_CXX_FCpeak_amdalloc-lib
http://www.spec.org/cpu2017/results/res2023q1/cpu2017-20230130-33788.flags.html#user_CC_CXX_FCpeak_F-lflang
http://www.spec.org/auto/cpu2017/Docs/result-fields.html#PeakOtherFlags
http://www.spec.org/auto/cpu2017/Docs/result-fields.html#Cbenchmarks
http://www.spec.org/cpu2017/results/res2023q1/cpu2017-20230130-33788.flags.html#user_CCpeak_F-Wno-unused-command-line-argument

SPEC CPU"2017 Floating Point Rate Result

Spect’ Copyright 2017-2023 Standard Performance Evaluation Corporation

Hewlett Packard Enterprise SPECrate™2017_fp_base = 607

(Test Sponsor: HPE)

(310 G 1z, AMD EPYC 95549) SPECrate"2017_fp_peak =654

CPU2017 License: 3 Test Date: Dec-2022
Test Sponsor: HPE Hardware Availability: Dec-2022
Tested by: HPE Software Availability: Nov-2022

Peak Other Flags (Continued)
C++ benchmarks:

-Wno-unused-command-line-argument

Fortran benchmarks:
-Wno-unused-command-line-argument

Benchmarks using both Fortran and C:
-Wno-unused-command-line-argument

Benchmarks using both C and C++:
-Wno-unused-command-line-argument

Benchmarks using Fortran, C, and C++:
-Wno-unused-command-line-argument

The flags files that were used to format this result can be browsed at
http://www.spec.org/cpu2017/flags/HPE-Platform-Flags-AMD-Genoa-rev2.1._html
http://www.spec.org/cpu2017/flags/aocc400-flags.html

You can also download the XML flags sources by saving the following links:
http://www.spec.org/cpu2017/flags/HPE-Platform-Flags-AMD-Genoa-rev2.1.xml
http://www.spec.org/cpu2017/flags/aocc400-flags.xml

SPEC CPU and SPECrate are registered trademarks of the Standard Performance Evaluation Corporation. All other brand and product
names appearing in this result are trademarks or registered trademarks of their respective holders.

For questions about this result, please contact the tester. For other inquiries, please contact info@spec.org.
Tested with SPEC CPU 2017 v1.1.8 on 2022-07-01 07:47:35-0400.

Report generated on 2023-02-15 10:35:09 by CPU2017 PDF formatter v6442.
Originally published on 2023-02-14.
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http://www.spec.org/cpu2017/results/res2023q1/cpu2017-20230130-33788.flags.html#user_CC_CXX_FCpeak_F-Wno-unused-command-line-argument
tmsearch
http://www.spec.org/cpu2017/flags/HPE-Platform-Flags-AMD-Genoa-rev2.1.html
http://www.spec.org/cpu2017/flags/aocc400-flags.html
tmsearch
http://www.spec.org/cpu2017/flags/HPE-Platform-Flags-AMD-Genoa-rev2.1.xml
http://www.spec.org/cpu2017/flags/aocc400-flags.xml

Pfiloha ¢. 3 — Protokol HPC

Spect

SPEC CPU"2017 Floating Point Rate Result

Copyright 2017-2023 Standard Performance Evaluation Corporation

Lenovo Global Technology

ThinkSystem SD665 V3
(3.85 GHz,AMD EPYC 9374F)

SPECrate 2017 fp base = 961
SPECrate2017 fp peak =966

CPU2017 License: 9017

Test Sponsor:
Tested by:

Lenovo Global Technology
Lenovo Global Technology

Test Date: Jan-2023
Hardware Availability: Dec-2022
Software Availability: Nov-2022

Copies [0, 1f0 30 %0 &0 70 %P 1050 1250 140 180 1950 2050 220 240 200 20 0 400
503.bwaves r 128 17:20
507.cactuBSSN_r 128 11}}}90
622 i
508.namd_r 128 [ ... ... .. ... X 3
624 |
510.parest_r 128 1:986
511.povray_r 128 92(:)
519.lbm_r 128 568
1010
52iwrfr 128 [ o L
1 1050
843 |
526.blender r 128 [ ... Lol
848 |
8941
527.cam4 r 128 [ o Al
895§
538.imagick_r 128 : 3389;;
544.nab r 128 13:60
) 567
549 fotonik3d_r 128 [ ... '
574
| 465
554.roms_r 128 [ ...
467 ;
—— SPECrate'2017_fp_base (961) -eee- SPECrate2017_fp_peak (966)
Hardware Software
CPU Name: AMD EPYC 9374F OS: SUSE Linux Enterprise Server 15 SP4 (x86_64)
Max MHz: 4300 Kernel 5.14.21-150400.22-default
Nominal: 3850 Compiler: C/C++/Fortran: Version 4.0.0 of AOCC
Enabled: 64 cores, 2 chips, 2 threads/core Parallel: No
Orderable: 2 ChipS Firmware: Lenovo BIOS Version QGE1050 1.10 released Dec-2022
Cache L1: 32 KB |+ 32 KB D on chip per core File System: xfs _
L2: 1 MB 1+D on chip per core System State: Run level 3 (multi-user)
L3: 256 MB 1+D on chip per chip, Base Pointers: 64-bit
32 MB shared / 4 cores Peak Pointers: 64-bit
Other: None Other: None
Memory: 768 GB (24 x 32 GB 2Rx8 PC5-4800B-R) Power Management: BIOS and OS set to prefer performance at the cost
Storage:  1x 3.84 TB NVME SSD of additional power usage
Other: None
Page 1 Standard Performance Evaluation Corporation (info@spec.org) https://www.spec.org/
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http://www.spec.org/auto/cpu2017/Docs/result-fields.html#OS
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Markéta Hrubešová
Textové pole
Příloha č. 3 – Protokol HPC


SPEC CPU"2017 Floating Point Rate Result

Spect’ Copyright 2017-2023 Standard Performance Evaluation Corporation

Lenovo Global Technology | SPECrate2017_fp_base = 961
ThinkSystem SD665 V3 —
CPU2017 License: 9017 Test Date: Jan-2023
Test Sponsor: Lenovo Global Technology Hardware Availability: Dec-2022
Tested by: Lenovo Global Technology Software Availability: Nov-2022
Results Table
Base Peak
Benchmark Copies | Seconds | Ratio | Seconds | Ratio | Seconds | Ratio | Copies | Seconds | Ratio | Seconds | Ratio | Seconds | Ratio
503.bwaves_r 128 | 746 1720 | 748 | 1720 747 | 1720 128 | 746 1720 | 748 1720 | 747 | 1720
507.cactuBSSN_r 128 | 138 1180 ( 135 | 1200 136 @ 1190 128 | 138 1180 | 135 1200 | 136 | 1190
508.namd_r 128 [ 196 622 | 195 622 | 196 622 128 | 195 624 | 195 624 | 195 624
510.parest_r 128 | 339 987 | 340 986 | 340 985 128 | 339 987 | 340 986 | 340 985
511.povray_r 128 | 325 919 | 325 920 | 325 920 128 | 325 919 | 325 920 325 920
519.1bm_r 128 | 237 569 | 237 568 | 238 567 128 | 237 569 | 237 568 | 238 567
521.wrf _r 128 | 284 | 1010 283 | 1010 | 288 997 128 | 273 1050 | 272 1050 | 279 1030
526.blender_r 128 | 231 8441 232 842 231 843 128 | 230 846 | 230 849 [ 230 848
527.cam4_r 128 | 250 896 | 252 888 | 250 894 128 | 250 896 [ 250 895 | 259 863
538.imagick_r 128 94.5 3370 94.3 | 3380 94.2 | 3380 128 94.5 3370 94.3 | 3380 94.2 | 3380
544.nab_r 128 | 159 | 1360 159 | 1360 159 1350 128 | 159 1360 | 159 1360 | 159 1350
549.fotonik3d_r 128 | 880 567 | 883 565 | 880 567 128 | 868 5741 869 5741 871 573
554.roms_r 128 | 438 465 | 438 465 | 439 464 128 | 435 467 | 436 466 | 435 468

SPECrate2017_fp_base = 961

SPECrate™2017 fp _peak= 966

Results appear in the order in which they were run. Bold underlined text indicates a median measurement.

Compiler Notes

The AMD64 AOCC Compiler Suite is available at
http://developer.amd.com/amd-aocc/

Submit Notes

The config file option "submit® was used.
"numactl® was used to bind copies to the cores.
See the configuration file for details.

Operating System Notes

"ulimit -s unlimited” was used to set environment stack size limit
"ulimit -1 2097152" was used to set environment locked pages in memory limit

runcpu command invoked through numactl i.e.:
numactl --interleave=all runcpu <etc>

To limit dirty cache to 8% of memory, "sysctl -w vm.dirty ratio=8" run as root.

To limit swap usage to minimum necessary, "sysctl -w vm.swappiness=1" run as root.
To free node-local memory and avoid remote memory usage,

"sysctl -w vm.zone_reclaim _mode=1" run as root.

(Continued on next page)
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SPEC CPU"2017 Floating Point Rate Result

Spect’ Copyright 2017-2023 Standard Performance Evaluation Corporation

Lenovo Global Technology | SPECrate2017_fp_base = 961

(Tshgsr&]skcsa)ﬁ;?ml\?86égv\§9374lz) SPECrate2017_fp_peak = 966

CPU2017 License: 9017 Test Date: Jan-2023
Test Sponsor: Lenovo Global Technology Hardware Availability: Dec-2022
Tested by: Lenovo Global Technology Software Availability: Nov-2022

Operating System Notes (Continued)

To clear filesystem caches, "sync; sysctl -w vm.drop_caches=3" run as root.
To disable address space layout randomization (ASLR) to reduce run-to-run
variability, "sysctl -w kernel.randomize_va space=0" run as root.

To enable Transparent Hugepages (THP) for all allocations,
"echo always > /sys/kernel/mm/transparent_hugepage/enabled” and
"echo always > /sys/kernel/mm/transparent_hugepage/defrag®™ run as root.

Environment VVariables Notes

Environment variables set by runcpu before the start of the run:

LD _LIBRARY_PATH =
""/home/cpu2017-1.1_8-amd-aocc400-genoa-Blb/amd_rate_aocc400_genoa_B lib/
lib:/home/cpu2017-1.1.8-amd-aocc400-genoa-Blb/amd_rate aocc400_genoa_B |
ib/Lib32:"

MALLOC_CONF = "'retain:true"

General Notes
Binaries were compiled on a system with 2x AMD EPYC 9174F CPU + 1.5TiB Memory using RHEL 8.6

NA: The test sponsor attests, as of date of publication, that CVE-2017-5754 (Meltdown)

is mitigated iIn the system as tested and documented.

Yes: The test sponsor attests, as of date of publication, that CVE-2017-5753 (Spectre variant 1)
is mitigated in the system as tested and documented.

Yes: The test sponsor attests, as of date of publication, that CVE-2017-5715 (Spectre variant 2)
is mitigated in the system as tested and documented.

Platform Notes

B10S configuration:
Operating Mode set to Maximum Performance and then set it to Custom Mode

NUMA Nodes per Socket set to NPS4

Sysinfo program /home/cpu2017-1.1.8-amd-aocc400-genoa-Blb/bin/sysinfo
Rev: r6622 of 2021-04-07 982a6lec0915b55891efOel6acafc64d
running on localhost Sun Jan 15 21:16:55 2023

SUT (System Under Test) info as seen by some common utilities.
For more information on this section, see
https://www.spec.org/cpu2017/Docs/config.html#sysinfo

(Continued on next page)
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SPEC CPU"2017 Floating Point Rate Result

Spect’ Copyright 2017-2023 Standard Performance Evaluation Corporation

Lenovo Global Technology | SPECrate2017_fp_base = 961

(Tshgsr&]skcsa)ﬁ;?ml\?86égv\§9374lz) SPECrate2017_fp_peak = 966

CPU2017 License: 9017 Test Date: Jan-2023
Test Sponsor: Lenovo Global Technology Hardware Availability: Dec-2022
Tested by: Lenovo Global Technology Software Availability: Nov-2022

Platform Notes (Continued)

From /proc/cpuinfo
model name : AMD EPYC 9374F 32-Core Processor
2 "physical id"s (chips)
128 *‘processors™
cores, siblings (Caution: counting these is hw and system dependent. The following
excerpts from /proc/cpuinfo might not be reliable. Use with caution.)
Ccpu cores :@ 32
siblings : 64
physical O0: cores 0 1 2 3 10 11 16 17 18 19 24 25 26 27 32 33 34 35 40 41 42 43 48
49 50 51 56 57 58 59
physical 1: cores 0 1 2 3 10 11 16 17 18 19 24 25 26 27 32 33 34 35 40 41 42 43 48
49 50 51 56 57 58 59

From Iscpu from util-linux 2.37.2:
Architecture: x86_64

CPU op-mode(s):
Address sizes:

32-bit, 64-bit
52 bits physical, 57 bits virtual

Byte Order: Little Endian

CPU(s): 128

On-line CPU(s) list: 0-127

Vendor 1D: AuthenticAMD

Model name: AMD EPYC 9374F 32-Core Processor
CPU family: 25

Model : 17

Thread(s) per core: 2

Core(s) per socket: 32

Socket(s): 2

Stepping: 1

Frequency boost: enabled

CPU max MHz: 4304 .9312

CPU min MHz: 1500.0000

BogoMIPS: 7700.13

Flags: fpu vme de pse tsc msr pae mce cx8 apic sep mtrr

pge mca cmov pat pse36 clflush mmx fxsr sse sse2 ht syscall nx mmxext fxsr_opt

pdpelgb rdtscp Im constant_tsc rep_good nopl nonstop_tsc cpuid extd_apicid
aperfmperf rapl pni pclmulqgdq monitor ssse3 fma cx16 pcid ssed4_1 ssed4 2 x2apic movbe
popcnt aes xsave avx fl6c rdrand lahf_Im cmp_legacy svm extapic cr8 legacy abm sseda
misalignsse 3dnowprefetch osvw ibs skinit wdt tce topoext perfctr_core perfctr_nb
bpext perfctr_llc mwaitx cpb cat 13 cdp_ I3 invpcid_single hw_pstate ssbd mba ibrs
ibpb stibp vmmcall fsgsbase bmil avx2 smep bmi2 erms invpcid cgm rdt_a avx512Ff
avx512dq rdseed adx smap avx512ifma clflushopt clwb avx512cd sha _ni avx512bw
avx512vl xsaveopt xsavec xgetbvl xsaves cgm_Ilc cgm_occup_Ilc cgm_mbm_total
cqgm_mbm_local avx512_ bf1l6 clzero irperf xsaveerptr rdpru wbnoinvd amd_ppin arat npt
Ibrv svm_lock nrip_save tsc_scale vmcb_clean flushbyasid decodeassists pausefilter
pfthreshold avic v_vmsave vmload vgif v_spec_ctrl avx512vbmi umip pku ospke
avx512_vbmi2 gfni vaes vpclmulgdqg avx512_vnni avx512 bitalg avx512_vpopcntdg 1a57
rdpid overflow_recov succor smca fsrm flush_I1d

(Continued on next page)
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Spect

Copyright 2017-2023 Standard Performance Evaluation Corporation

SPEC CPU"2017 Floating Point Rate Result

Lenovo Global Technology

ThinkSystem SD665 V3
(3.85 GHz,AMD EPYC 9374F)

SPECrate2017 fp base = 961
SPECrate2017 fp peak =966

CPU2017 License: 9017
Lenovo Global Technology

Test Sponsor:

Test Date: Jan-2023
Hardware Availability: Dec-2022

Tested by: Lenovo Global Technology Software Availability: Nov-2022

Platform Notes (Continued)

Virtualization: AMD-V

L1d cache: 2 MiB (64 instances)

L1i cache: 2 MiB (64 instances)

L2 cache: 64 MiB (64 instances)

L3 cache: 512 MiB (16 instances)

NUMA node(s): 8

NUMA nodeO CPU(s): 0-7,64-71

NUMA nodel CPU(s): 8-15,72-79

NUMA node2 CPU(s): 16-23,80-87

NUMA node3 CPU(s): 24-31,88-95

NUMA node4 CPU(s): 32-39,96-103

NUMA node5 CPU(s): 40-47,104-111

NUMA node6 CPU(Ss): 48-55,112-119

NUMA node7 CPU(s): 56-63,120-127

Vulnerability 1tlb multihit: Not affected

Vulnerability L1tf: Not affected

Vulnerability Mds: Not affected

Vulnerability Meltdown: Not affected

Vulnerability Spec store bypass: Mitigation; Speculative Store Bypass disabled via
prctl and seccomp

Vulnerability Spectre vl:

pointer sanitization

Mitigation; usercopy/swapgs barriers and __user

Vulnerability Spectre v2: Mitigation; Retpolines, IBPB conditional, IBRS_FW,
STIBP always-on, RSB filling
Vulnerability Srbds: Not affected

Vulnerability Tsx async abort: Not affected

From Iscpu --cache:

NAME ONE-SIZE ALL-SIZE WAYS TYPE LEVEL SETS PHY-LINE COHERENCY-SIZE
L1d 32K 2M 8 Data 1 64 1 64
L1i 32K 2M 8 Instruction 1 64 1 64
L2 1M 64M 8 Unified 2 2048 1 64
L3 32M 512M 16 Unified 3 32768 1 64

/proc/cpuinfo cache data
cache size : 1024 KB

From numactl --hardware

WARNING: a numactl

"node® might or might not correspond to a physical chip.

available: 8 nodes (0-7)
node O cpus: 0123456 7 64 65 66 67 68 69 70 71
node O size: 96379 MB
node O free: 94709 MB
node 1 cpus: 8 9 10 11 12 13 14 15 72 73 74 75 76 77 78 79
node 1 size: 96717 MB
node 1 free: 96287 MB
node 2 cpus: 16 17 18 19 20 21 22 23 80 81 82 83 84 85 86 87
(Continued on next page)
Page 5 Standard Performance Evaluation Corporation (info@spec.org) https://www.spec.org/

34 /45


mailto:info@spec.org
https://www.spec.org/
http://www.spec.org/
https://www.spec.org/
http://www.spec.org/auto/cpu2017/Docs/result-fields.html#SPECCPU2017FloatingPointRateResult
http://www.spec.org/auto/cpu2017/Docs/result-fields.html#SPECCPU2017FloatingPointRateResult
http://www.spec.org/auto/cpu2017/Docs/result-fields.html#SPECrate2017fppeak
http://www.spec.org/auto/cpu2017/Docs/result-fields.html#SPECrate2017fppeak
http://www.spec.org/auto/cpu2017/Docs/result-fields.html#SPECrate2017fpbase
http://www.spec.org/auto/cpu2017/Docs/result-fields.html#SPECrate2017fpbase
http://www.spec.org/auto/cpu2017/Docs/result-fields.html#CPU2017License
http://www.spec.org/auto/cpu2017/Docs/result-fields.html#TestDate
http://www.spec.org/auto/cpu2017/Docs/result-fields.html#TestSponsor
http://www.spec.org/auto/cpu2017/Docs/result-fields.html#HardwareAvailability
http://www.spec.org/auto/cpu2017/Docs/result-fields.html#Testedby
http://www.spec.org/auto/cpu2017/Docs/result-fields.html#SoftwareAvailability
http://www.spec.org/auto/cpu2017/Docs/result-fields.html#PlatformNotes

Spect

SPEC CPU"2017 Floating Point Rate Result

Copyright 2017-2023 Standard Performance Evaluation Corporation

Lenovo Global Technology | SPECrate2017_fp_base = 961
ThinkSystem SD665 V3

(3.85 GHz,AMD EPYC 9374F)

SPECrate2017 fp peak =966

CPU2017 License: 9017

Test Date: Jan-2023

Test Sponsor: Lenovo Global Technology Hardware Availability: Dec-2022
Tested by: Lenovo Global Technology Software Availability: Nov-2022
Platform Notes (Continued)
node 2 size: 96752 MB
node 2 free: 96411 MB
node 3 cpus: 24 25 26 27 28 29 30 31 88 89 90 91 92 93 94 95
node 3 size: 96752 MB
node 3 free: 96473 MB
node 4 cpus: 32 33 34 35 36 37 38 39 96 97 98 99 100 101 102 103
node 4 size: 96752 MB
node 4 free: 96463 MB
node 5 cpus: 40 41 42 43 44 45 46 47 104 105 106 107 108 109 110 111
node 5 size: 96752 MB
node 5 free: 96476 MB
node 6 cpus: 48 49 50 51 52 53 54 55 112 113 114 115 116 117 118 119
node 6 size: 96752 MB
node 6 free: 96414 MB
node 7 cpus: 56 57 58 59 60 61 62 63 120 121 122 123 124 125 126 127
node 7 size: 96553 MB
node 7 free: 96267 MB
node distances:
node 0 1 2 3 4 5 6 7
0O: 10 12 12 12 32 32 32 32
1: 12 10 12 12 32 32 32 32
2: 12 12 10 12 32 32 32 32
3: 12 12 12 10 32 32 32 32
4: 32 32 32 32 10 12 12 12
5: 32 32 32 32 12 10 12 12
6: 32 32 32 32 12 12 10 12
7: 32 32 32 32 12 12 12 10

From /proc/meminfo

MemTotal :

791972504 kB

HugePages Total:
Hugepagesize:

0
2048 kB

/sys/devices/system/cpu/cpu*/cpufreqg/scal ing_governor has
performance

From Zetc/*release* /etc/*version*

os-release:
NAME=""SLES""
VERSION=""15-SP4"
VERSION_ID=""15.4"
PRETTY_NAME="SUSE Linux Enterprise Server 15 SP4"

ID=""sles"

ID_LIKE="suse"
ANSI1_COLOR="0;32"
CPE_NAME="cpe:/o:suse:sles:15:sp4"

(Continued on next page)

Page 6

Standard Performance Evaluation Corporation (info@spec.org)

https://www.spec.org/

35/45


mailto:info@spec.org
https://www.spec.org/
http://www.spec.org/
https://www.spec.org/
http://www.spec.org/auto/cpu2017/Docs/result-fields.html#SPECCPU2017FloatingPointRateResult
http://www.spec.org/auto/cpu2017/Docs/result-fields.html#SPECCPU2017FloatingPointRateResult
http://www.spec.org/auto/cpu2017/Docs/result-fields.html#SPECrate2017fppeak
http://www.spec.org/auto/cpu2017/Docs/result-fields.html#SPECrate2017fppeak
http://www.spec.org/auto/cpu2017/Docs/result-fields.html#SPECrate2017fpbase
http://www.spec.org/auto/cpu2017/Docs/result-fields.html#SPECrate2017fpbase
http://www.spec.org/auto/cpu2017/Docs/result-fields.html#CPU2017License
http://www.spec.org/auto/cpu2017/Docs/result-fields.html#TestDate
http://www.spec.org/auto/cpu2017/Docs/result-fields.html#TestSponsor
http://www.spec.org/auto/cpu2017/Docs/result-fields.html#HardwareAvailability
http://www.spec.org/auto/cpu2017/Docs/result-fields.html#Testedby
http://www.spec.org/auto/cpu2017/Docs/result-fields.html#SoftwareAvailability
http://www.spec.org/auto/cpu2017/Docs/result-fields.html#PlatformNotes

SPEC CPU"2017 Floating Point Rate Result

Spec] Copyright 2017-2023 Standard Performance Evaluation Corporation
Lenovo Global Technology  SPECratet2017_fp_base = 961
ThinkSystem SD665 V3 —
CPU2017 License: 9017 Test Date: Jan-2023
Test Sponsor: Lenovo Global Technology Hardware Availability: Dec-2022
Tested by: Lenovo Global Technology Software Availability: Nov-2022

Platform Notes (Continued)

uname -a:
Linux localhost 5.14.21-150400.22-default #1 SMP PREEMPT_DYNAMIC Wed May 11 06:57:18
UTC 2022 (49db222) x86_64 x86_64 x86_64 GNU/Linux

Kernel self-reported vulnerability status:

CVE-2018-12207 (iTLB Multihit): Not affected

CVE-2018-3620 (L1 Terminal Fault): Not affected

Microarchitectural Data Sampling: Not affected

CVE-2017-5754 (Meltdown): Not affected

CVE-2018-3639 (Speculative Store Bypass): Mitigation: Speculative Store
Bypass disabled via prctl and
seccomp

CVE-2017-5753 (Spectre variant 1): Mitigation: usercopy/swapgs
barriers and _ user pointer
sanitization

CVE-2017-5715 (Spectre variant 2): Mitigation: Retpolines, IBPB:

conditional, IBRS_FW, STIBP:
always-on, RSB filling
CVE-2020-0543 (Special Register Buffer Data Sampling): Not affected
CVE-2019-11135 (TSX Asynchronous Abort): Not affected

run-level 3 Jan 15 21:15

SPEC is set to: /home/cpu2017-1.1.8-amd-aocc400-genoa-Blb
Filesystem Type Size Used Avail Use% Mounted on
/dev/nvmeOnlp3 xfs  3.5T 26G  3.5T 1% /

From /sys/devices/virtual/dmi/id

Vendor: Lenovo

Product: ThinkSystem SD665 V3
Product Family: ThinkSystem

Serial: 1234567890

Additional information from dmidecode 3.2 follows. WARNING: Use caution when you
interpret this section. The "dmidecode” program reads system data which is "intended to
allow hardware to be accurately determined”, but the intent may not be met, as there are
frequent changes to hardware, firmware, and the "DMTF SMBIOS'" standard.
Memory:

3x Samsung M321R4GA3BB0O-CQKMG 32 GB 2 rank 4800

4x Samsung M321R4GA3BBO-CQKVG 32 GB 2 rank 4800

17x Samsung M321R4GA3BB6-CQKVG 32 GB 2 rank 4800

BIOS:
BIOS Vendor: Lenovo
BIOS Version: QGE1050-1.10
BIOS Date: 12/19/2022
(Continued on next page)
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Spec] Copyright 2017-2023 Standard Performance Evaluation Corporation
Lenovo Global Technology  SPECratet2017_fp_base = 961
ThinkSystem SD665 V3 —
CPU2017 License: 9017 Test Date: Jan-2023
Test Sponsor: Lenovo Global Technology Hardware Availability: Dec-2022
Tested by: Lenovo Global Technology Software Availability: Nov-2022

Platform Notes (Continued)

BIOS Revision: 1.10
Firmware Revision: 0.90

(End of data from sysinfo program)

Compiler Version Notes

C | 519.1bm_r(base, peak) 538.imagick_r(base, peak)
| 544 _nab_r(base, peak)
AMD clang version 14.0.6 (CLANG: AOCC_4.0.0-Build#389 2022 10 07) (based on
LLVM Mirror._.Version.14.0.6)
Target: x86_64-unknown-1inux-gnu
Thread model: posix
InstalledDir: /opt/AMD/aocc/aocc-compiler-rel-4.0-3206-389/bin

AMD clang version 14.0.6 (CLANG: AOCC_4.0.0-Build#389 2022_10 07) (based on
LLVM Mirror.Version.14.0.6)

Target: x86_64-unknown-linux-gnu

Thread model: posix

InstalledDir: /opt/AMD/aocc/aocc-compiler-rel-4.0-3206-389/bin

AMD clang version 14.0.6 (CLANG: AOCC_4.0.0-Build#389 2022 10 07) (based on
LLVM Mirror._.Version.14.0.6)

Target: x86_64-unknown-1inux-gnu

Thread model: posix

InstalledDir: /opt/AMD/aocc/aocc-compiler-rel-4.0-3206-389/bin

AMD clang version 14.0.6 (CLANG: AOCC_4.0.0-Build#389 2022 10 07) (based on
LLVM Mirror.Version.14.0.6)

Target: x86_64-unknown-linux-gnu

Thread model: posix

InstalledDir: /opt/AMD/aocc/aocc-compiler-rel-4.0-3206-389/bin

(Continued on next page)

Page 8 Standard Performance Evaluation Corporation (info@spec.org) https://www.spec.org/

37145


mailto:info@spec.org
https://www.spec.org/
http://www.spec.org/
https://www.spec.org/
http://www.spec.org/auto/cpu2017/Docs/result-fields.html#SPECCPU2017FloatingPointRateResult
http://www.spec.org/auto/cpu2017/Docs/result-fields.html#SPECCPU2017FloatingPointRateResult
http://www.spec.org/auto/cpu2017/Docs/result-fields.html#SPECrate2017fppeak
http://www.spec.org/auto/cpu2017/Docs/result-fields.html#SPECrate2017fppeak
http://www.spec.org/auto/cpu2017/Docs/result-fields.html#SPECrate2017fpbase
http://www.spec.org/auto/cpu2017/Docs/result-fields.html#SPECrate2017fpbase
http://www.spec.org/auto/cpu2017/Docs/result-fields.html#CPU2017License
http://www.spec.org/auto/cpu2017/Docs/result-fields.html#TestDate
http://www.spec.org/auto/cpu2017/Docs/result-fields.html#TestSponsor
http://www.spec.org/auto/cpu2017/Docs/result-fields.html#HardwareAvailability
http://www.spec.org/auto/cpu2017/Docs/result-fields.html#Testedby
http://www.spec.org/auto/cpu2017/Docs/result-fields.html#SoftwareAvailability
http://www.spec.org/auto/cpu2017/Docs/result-fields.html#PlatformNotes
http://www.spec.org/auto/cpu2017/Docs/result-fields.html#CompilerVersionNotes

SPEC CPU"2017 Floating Point Rate Result

Spec] Copyright 2017-2023 Standard Performance Evaluation Corporation
Lenovo Global Technology  SPECratet2017_fp_base = 961
ThinkSystem SD665 V3 —
CPU2017 License: 9017 Test Date: Jan-2023
Test Sponsor: Lenovo Global Technology Hardware Availability: Dec-2022
Tested by: Lenovo Global Technology Software Availability: Nov-2022

Compiler Version Notes (Continued)

AMD clang version 14.0.6 (CLANG: AOCC_4.0.0-Build#389 2022_10 07) (based on
LLVM Mirror.Version.14.0.6)

Target: x86_64-unknown-linux-gnu

Thread model: posix

InstalledDir: /opt/AMD/aocc/aocc-compiler-rel-4.0-3206-389/bin

AMD clang version 14.0.6 (CLANG: AOCC_4.0.0-Build#389 2022_10 07) (based on
LLVM Mirror._Version.14_.0.6)

Target: x86_64-unknown-1inux-gnu

Thread model: posix

InstalledDir: /opt/AMD/aocc/aocc-compiler-rel-4.0-3206-389/bin

AMD clang version 14.0.6 (CLANG: AOCC_4.0.0-Build#389 2022 10 07) (based on
LLVM Mirror._.Version.14_.0.6)

Target: x86_64-unknown-1inux-gnu

Thread model: posix

InstalledDir: /opt/AMD/aocc/aocc-compiler-rel-4.0-3206-389/bin

Fortran | 503.bwaves_r(base, peak) 549.fotonik3d_r(base, peak)
| 554.roms_r(base, peak)
AMD clang version 14.0.6 (CLANG: AOCC_4.0.0-Build#389 2022 10 07) (based on
LLVM Mirror.Version.14.0.6)
Target: x86_64-unknown-linux-gnu
Thread model: posix
InstalledDir: /opt/AMD/aocc/aocc-compiler-rel-4.0-3206-389/bin

Fortran, C | 521.wrf_r(base, peak) 527.cam4_r(base, peak)

AMD clang version 14.0.6 (CLANG: AOCC_4.0.0-Build#389 2022_10 07) (based on
LLVM Mirror._.Version.14_.0.6)

Target: x86_64-unknown-linux-gnu

Thread model: posix

InstalledDir: /opt/AMD/aocc/aocc-compiler-rel-4.0-3206-389/bin

AMD clang version 14.0.6 (CLANG: AOCC_4.0.0-Build#389 2022 10 07) (based on
LLVM Mirror.Version.14.0.6)

Target: x86_64-unknown-Iinux-gnu

Thread model: posix

InstalledDir: /opt/AMD/aocc/aocc-compiler-rel-4.0-3206-389/bin
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Spect

SPEC CPU"2017 Floating Point Rate Result

Copyright 2017-2023 Standard Performance Evaluation Corporation

Lenovo Global Technology | SPECrate2017_fp_base = 961

ThinkSystem SD665 V3

(3.85 GHz,AMD EPYC 9374F)

SPECrate2017 fp peak =966

CPU2017 License: 9017 Test Date: Jan-2023
Test Sponsor: Lenovo Global Technology Hardware Availability: Dec-2022
Tested by: Lenovo Global Technology Software Availability: Nov-2022

Base Compiler Invocation

C benchmarks:
clang

C++ benchmarks:
clang++

Fortran benchmarks:
flang

Benchmarks using both Fortran and C:
flang clang

Benchmarks using both C and C++:
clang++ clang

Benchmarks using Fortran, C, and C++:

clang++ clang flang

503.bwaves_r: -DSPEC_LP64
507.cactuBSSN_r: -DSPEC_LP64
508.namd_r: -DSPEC_LP64
510.parest_r: -DSPEC_LP64
511.povray_r: -DSPEC_LP64
519.lbm_r: -DSPEC_LP64

Base Portability Flags

521.wrf_r: -DSPEC_CASE_FLAG -Mbyteswapio -DSPEC_LP64
526.blender_r: -funsigned-char -DSPEC_LP64
527.cam4_r: -DSPEC_CASE_FLAG -DSPEC_LP64

538.imagick_r: -DSPEC_LP64
544.nab_r: -DSPEC_LP64
549.fotonik3d_r: -DSPEC_LP64
554.roms_r: -DSPEC_LP64

C benchmarks:

Base Optimization Flags

-m64 -flto -WIl,-mllvm -WlI,-align-all-nofallthru-blocks=6
-WI,-mllvm -WI,-reduce-array-computations=3

-WI,-mIlvm -Wl,-ldist-scalar-expand -fenable-aggressive-gather -03
-march=znver4 -fveclib=AMDLIBM -ffast-math -fstruct-layout=7
-mllvm -unroll-threshold=50 -mllvm -inline-threshold=1000

(Continued on next page)
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SPEC CPU"2017 Floating Point Rate Result

Spect’ Copyright 2017-2023 Standard Performance Evaluation Corporation

Lenovo Global Technology | SPECrate2017_fp_base = 961

ThinkSystem SD665 V3 —

(3.85 GLiz AMD EPYC 9374F) SPECrate2017_fp_peak = 966
CPU2017 License: 9017 Test Date: Jan-2023
Test Sponsor: Lenovo Global Technology Hardware Availability: Dec-2022
Tested by: Lenovo Global Technology Software Availability: Nov-2022

Base Optimization Flags (Continued)

C benchmarks (continued):
-fremap-arrays -fstrip-mining -mllvm -reduce-array-computations=3
-zopt -lamdlibm -lamdalloc -I1flang

C++ benchmarks:

-m64 -flto -WIl,-mllvm -WI,-align-all-nofallthru-blocks=6
-WI,-mIlvm -WI,-reduce-array-computations=3

-WI,-mIlvm -Wl,-x86-use-vzeroupper=false -03 -march=znver4
-fveclib=AMDLIBM -ffast-math -mllvm -unroll-threshold=100
-finline-aggressive -mllvm -loop-unswitch-threshold=200000
-mllvm -reduce-array-computations=3 -zopt -lamdlibm -lamdalloc
-1flang

Fortran benchmarks:

-m64 -flto -WI,-milvm -WI,-align-all-nofallthru-blocks=6
-WI,-mIlvm -WI,-reduce-array-computations=3

-WI,-mIlvm -Wl,-enable-X86-prefetching -03 -march=znver4
-fveclib=AMDLIBM -ffast-math -Kieee -Mrecursive -funroll-loops
-mllvm -Isr-in-nested-loop -mllvm -reduce-array-computations=3
-fepilog-vectorization-of-inductions -zopt -lamdlibm -lamdalloc
-1flang

Benchmarks using both Fortran and C:

-m64 -flto -Wl,-mllvm -WI,-align-all-nofallthru-blocks=6
-WI,-mllvm -WI,-reduce-array-computations=3

-WI,-mIlvm -Wl,-enable-X86-prefetching -03 -march=znver4
-fveclib=AMDLIBM -ffast-math -fstruct-layout=7

-mIlvm -unroll-threshold=50 -mllvm -inline-threshold=1000
-fremap-arrays -fstrip-mining -mllvm -reduce-array-computations=3
-zopt -Kieee -Mrecursive -funroll-loops -mllvm -Isr-in-nested-loop
-fepilog-vectorization-of-inductions -lamdlibm -lamdalloc -I1flang

Benchmarks using both C and C++:

-m64 -flto -WI,-mllvm -WI,-align-all-nofallthru-blocks=6

-WI,-mIlvm -WI,-reduce-array-computations=3

-WI,-mIlvm -WI,-x86-use-vzeroupper=false -03 -march=znver4
-fveclib=AMDLIBM -ffast-math -fstruct-layout=7

-mIlvm —unroll-threshold=50 -mllvm -inline-threshold=1000
-fremap-arrays -fstrip-mining -mllvm -reduce-array-computations=3
-zopt -mllvm -unroll-threshold=100 -finline-aggressive

-mIlvm -loop-unswitch-threshold=200000 -lamdlibm -lamdalloc -I1flang

Benchmarks using Fortran, C, and C++:

-m64 -flto -Wl,-mllvm -WI,-align-all-nofallthru-blocks=6
-WI,-mllvm -Wl,-reduce-array-computations=3

-WI,-mllvm -Wl,-x86-use-vzeroupper=false -03 -march=znver4

(Continued on next page)
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SPEC CPU"2017 Floating Point Rate Result

Spect’ Copyright 2017-2023 Standard Performance Evaluation Corporation

Lenovo Global Technology | SPECrate2017_fp_base = 961

ThinkSystem SD665 V3 —

(3.85 GLiz AMD EPYC 9374F) SPECrate2017_fp_peak = 966
CPU2017 License: 9017 Test Date: Jan-2023
Test Sponsor: Lenovo Global Technology Hardware Availability: Dec-2022
Tested by: Lenovo Global Technology Software Availability: Nov-2022

Base Optimization Flags (Continued)

Benchmarks using Fortran, C, and C++ (continued):

-fveclib=AMDLIBM -ffast-math -fstruct-layout=7

-mllvm -unroll-threshold=50 -mllvm -inline-threshold=1000
-fremap-arrays -fstrip-mining -mllvm -reduce-array-computations=3
-zopt -mllvm -unroll-threshold=100 -finline-aggressive

-mllvm -loop-unswitch-threshold=200000 -Kieee -Mrecursive
-funroll-loops -mllvm -Isr-in-nested-loop
-fepilog-vectorization-of-inductions -lamdlibm -lamdalloc -1flang

Base Other Flags

C benchmarks:
-Wno-unused-command-line-argument

C++ benchmarks:
-Wno-unused-command-line-argument

Fortran benchmarks:
-Wno-unused-command-line-argument

Benchmarks using both Fortran and C:
-Wno-unused-command-line-argument

Benchmarks using both C and C++:
-Wno-unused-command-line-argument

Benchmarks using Fortran, C, and C++:
-Wno-unused-command-line-argument

Peak Compiler Invocation

C benchmarks:
clang

C++ benchmarks:
clang++

Fortran benchmarks:
flang

Benchmarks using both Fortran and C:
flang clang

(Continued on next page)
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ThinkSystem SD665 V3 —

(3.85 GLiz AMD EPYC 9374F) SPECrate2017_fp_peak = 966
CPU2017 License: 9017 Test Date: Jan-2023
Test Sponsor: Lenovo Global Technology Hardware Availability: Dec-2022
Tested by: Lenovo Global Technology Software Availability: Nov-2022

Peak Compiler Invocation (Continued)

Benchmarks using both C and C++:
clang++ clang

Benchmarks using Fortran, C, and C++:
clang++ clang flang

Peak Portability Flags

Same as Base Portability Flags

Peak Optimization Flags
C benchmarks:
519.lbm_r: basepeak = yes
538.imagick_r: basepeak = yes
544.nab_r: basepeak = yes
C++ benchmarks:
508.namd_r: -m64 -flto -WI,-mllvm -WI,-align-all-nofallthru-blocks=6
-WI,-mIlvm -WI,-reduce-array-computations=3
-WI,-mIlvm -Wl,-x86-use-vzeroupper=false -Ofast
-march=znver4 -fveclib=AMDLIBM -ffast-math
-finline-aggressive -mllvm -unroll-threshold=100
-mllvm -reduce-array-computations=3 -zopt -lamdlibm
-lamdalloc
510.parest_r: basepeak = yes
Fortran benchmarks:
503.bwaves_r: basepeak = yes
549.fotonik3d_r: -m64 -flto -WI,-mllvm -Wl,-align-all-nofallthru-blocks=6
-WI,-mIlvm -WI,-reduce-array-computations=3

-WI,-mlIlvm -Wl,-enable-X86-prefetching -Ofast
-march=znver4 -fveclib=AMDLIBM -ffast-math -Kieee

(Continued on next page)
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SPEC CPU"2017 Floating Point Rate Result

Spect’ Copyright 2017-2023 Standard Performance Evaluation Corporation

Lenovo Global Technology | SPECrate2017_fp_base = 961

ThinkSystem SD665 V3 —

(3.85 GLiz AMD EPYC 9374F) SPECrate2017_fp_peak = 966
CPU2017 License: 9017 Test Date: Jan-2023
Test Sponsor: Lenovo Global Technology Hardware Availability: Dec-2022
Tested by: Lenovo Global Technology Software Availability: Nov-2022

Peak Optimization Flags (Continued)

549.fotonik3d_r (continued):

-Mrecursive -mllvm -reduce-array-computations=3
-fepilog-vectorization-of-inductions -fvector-transform
-fscalar-transform -lamdlibm -lamdalloc -I1flang

554.roms_r: -m64 -Flto -WI,-mllvm -WI,-align-all-nofallthru-blocks=6
-WI,-mIlvm -WI,-reduce-array-computations=3

-WI,-mIlvm -Wl,-enable-X86-prefetching -Ofast

-march=znver4 -fveclib=AMDLIBM -ffast-math -Mrecursive

-mllvm -reduce-array-computations=3
-fepilog-vectorization-of-inductions -zopt -lamdlibm

-lamdalloc -I1flang

Benchmarks using both Fortran and C:

521.wrf_r: -m64 -flto -WI,-mllvm -Wl,-align-all-nofallthru-blocks=6
-WI,-mIlvm -Wl,-reduce-array-computations=3

-WI,-mllvm -Wl,-enable-X86-prefetching -Ofast

-march=znver4 -fveclib=AMDLIBM -ffast-math

-fstruct-layout=7 -mllvm -unroll-threshold=50

-fremap-arrays -fstrip-mining

-mIlvm -inline-threshold=1000

-mllvm -reduce-array-computations=3 -zopt -Mrecursive
-fepilog-vectorization-of-inductions -lamdlibm -lamdalloc
-1flang

527.cam4_r: -m64 -Flto -WI,-mllvm -WI,-align-all-nofal lthru-blocks=6
-WI,-mIlvm -Wl,-reduce-array-computations=3

-WI,-mIlvm -Wl,-enable-X86-prefetching -03 -march=znver4
-fveclib=AMDLIBM -ffast-math -fstruct-layout=7

-mllvm -unroll-threshold=50 -mllvm -inline-threshold=1000
-fremap-arrays -mllvm -reduce-array-computations=3 -zopt

-Kieee -Mrecursive -funroll-loops

-mIlvm -Isr-in-nested-loop

-fepilog-vectorization-of-inductions -lamdlibm -lamdalloc

-1flang

Benchmarks using both C and C++:

51l.povray_r: basepeak = yes

526.blender_r: -m64 -flto -WI,-mllvm -Wl,-align-all-nofallthru-blocks=6
-WI,-mIlvm -Wl,-reduce-array-computations=3

-WI,-mIlvm -Wl,-x86-use-vzeroupper=false -Ofast

-march=znver4 -fveclib=AMDLIBM -ffast-math
-fstruct-layout=7 -mllvm -unroll-threshold=50

(Continued on next page)
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CPU2017 License: 9017 Test Date: Jan-2023
Test Sponsor: Lenovo Global Technology Hardware Availability: Dec-2022
Tested by: Lenovo Global Technology Software Availability: Nov-2022

Peak Optimization Flags (Continued)

526.blender_r (continued):

-fremap-arrays -fstrip-mining

-mllvm -inline-threshold=1000

-mllvm -reduce-array-computations=3 -zopt
-Ffinline-aggressive -mllvm -unroll-threshold=100 -lamdlibm
-lamdalloc

Benchmarks using Fortran, C, and C++:

507.cactuBSSN_r: basepeak = yes

Peak Other Flags
C benchmarks:

-Wno-unused-command-line-argument

C++ benchmarks:
-Wno-unused-command-line-argument

Fortran benchmarks:
-Wno-unused-command-line-argument

Benchmarks using both Fortran and C:
-Wno-unused-command-line-argument

Benchmarks using both C and C++:
-Wno-unused-command-line-argument

Benchmarks using Fortran, C, and C++:
-Wno-unused-command-line-argument

The flags files that were used to format this result can be browsed at

http://www.spec.org/cpu2017/flags/Lenovo-Platform-SPECcpu2017-Flags-V1.2-Genoa-Q.html
http://www.spec.org/cpu2017/flags/aocc400-flags.html

You can also download the XML flags sources by saving the following links:
http://www.spec.org/cpu2017/flags/Lenovo-Platform-SPECcpu2017-Flags-V1.2-Genoa-Q.xml
http://www.spec.org/cpu2017/flags/aocc400-flags.xml
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ThinkSystem SD665 V3 —
CPU2017 License: 9017 Test Date: Jan-2023
Test Sponsor: Lenovo Global Technology Hardware Availability: Dec-2022
Tested by: Lenovo Global Technology Software Availability: Nov-2022

SPEC CPU and SPECrate are registered trademarks of the Standard Performance Evaluation Corporation. All other brand and product
names appearing in this result are trademarks or registered trademarks of their respective holders.

For questions about this result, please contact the tester. For other inquiries, please contact info@spec.org.

Tested with SPEC CPU 2017 v1.1.8 on 2023-01-15 08:16:55-0500.
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